2000- ANALISI MATEMATICA
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LTO3- INGEGNERIA GESTIONALE (D.M.270/04)

Study plans/Curricula PDS@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge D'AVENI®RIETRO

Trainingobjectives
To teach principles of Calculus.

Prerequisites
Notions of algebra, trigonometry and elementary functions.

Didactic Methods

Course programme

REAL NUMBER SYSTEM
COMPLEX NUMBERS

REAL FUNCTIONS

LIMITS OF REAL FUNCTIONS
CONTINUOUS FUNCTIONS
DIFFERENTIAL CALCULUS
INTEGRAL CALCULUS
NUMERICAL SERIES AND POWER SERIES
FUNCTIONS OF TWO VARIABLES
DOUBLE INTEGRALS
DIFFERENTIAL EQUATIONS

Reference Texts



2635- ANALISI MATEMATICA
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di IngCivile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT39 INGEGNERIA DELL'AMBIENTE (D.M. 270/04)

Study plans/Curricula PDSG2015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge GRECQARLO

Trainingobjectives
Provide students with some basic mathengatitools and methods for solving some standard mathematical problem.

Prerequisites
Elementary logic and set theory, elementary func§pmequalities.

Didactic Methods

Course programme

Logic and set theory.

Real functions of one real variable.

Limits and continuity. Differentiability, local maxima and minima, concavity

and convexity, function analysis.

Definite and indefinite integration, antiderivatives. Integrationgart and substitution.

Infinite and infinitesimal functions. Generalized integrals. Taylor formula. Numerical series. Differential equationsn&wiceveral variables.
Partial derivatives.

Multiple integrals.

Reference Texts



2635- ANALISI MATEMATICA
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT39 INGEGNERIA DELL'AMBIENTE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge GRECQARLO

Trainingobjectives
Provide students with some basic mathematical tools and methods for solving some standard mathematicad.proble

Prerequisites
Elementary logic and set theory, elementary functions, inequalities.

Didactic Methods

Course programme

Logic and set theory.

Real functions of one real iable.

Limits and continuity. Differentiability, local maxima and minima, concavity

and convexity, function analysis.

Definite and indefinite integration, antiderivatives. Integration by part and substitution.

Infinite and infinitesimal functions. Genéized integrals. Taylor formula. Numerical series. Differential equations. Functions of several variables.
Partial derivatives.

Multiple integrals.

Reference Texts



2635- ANALISI MATEMATICA
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT40- INGEGNERIA DEI SISTEMI AEROSPAZIALI

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge GRECQARLO

Trainingobjectives
Provide students with some basic mathematical tools and methods for solving some standard mathematical problem.

Prerequisites
Elementary logic and set theory, elementary functions, inequalities.

Didactic Methods

Course programme

Logic and set theory.

Real functions of one real variable.

Limits and continuity. Differentiability, local maxima and minima, cotavi

and convexity, function analysis.

Definite and indefinite integration, antiderivatives. Integration by part and substitution.

Infinite and infinitesimal functions. Generalized integrals. Taylor formula. Numerical series. Differential equationsn&ufcieveral variables.
Partial derivatives.

Multiple integrals.

Reference Texts

1) Dispense del corso.

2) BramantiPaganiSalsa: Analisi Matematica 1 e Anallsitematica 2, Zanichelli.
3) MarcelliniSbordone: Esercitazioni di matematica, I1° e II° Volume, Liguori.



2635- ANALISI MATEMATICA
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT40- INGEGNERIA DEI SISTEMI AEROSPAZIALI

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge GRECQARLO

Trainingobjectives
Provide students with some basic mathematical tools and methods for solving sontagtanathematical problem.

Prerequisites
Elementary logic and set theory, elementary functions, inequalities.

Didactic Methods

Course programme

Logic and set theory.

Realfunctions of one real variable.

Limits and continuity. Differentiability, local maxima and minima, concavity

and convexity, function analysis.

Definite and indefinite integration, antiderivatives. Integration by part and substitution.

Infinite and infinfesimal functions. Generalized integrals. Taylor formula. Numerical series. Differential equations. Functions of sesfeled.vari
Partial derivatives.

Multiple integrals.

Reference Texts

1) Dispense del corso.

2) BramantiPaganiSalsa: Analisi Matematica 1 e Analisi Matematica 2, Zanichelli.
3) MarcelliniSbordone: Esercitazioni di matematica, I1° e II° Volume, Liguori.



2000- ANALISI MATEMATICA
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica eltlaformazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge CIN®LANBSILVIA

Trainingobjectives
To provide the basic tools of differential and integral calculus for functi@me or multiple real variables. To provide the basic methods of resolution
of linear differential equations and to give an introduction to the qualitative study of first order differential equations.

Prerequisites
Arithmetic and basic algebra. Ability to solve algebraic and transcendental equation.

Didactic Methods
In class lectures with the aid of a OneNote Class Idmtk on a netbook with a digitazer connected to an LCD projector

Course programme

Algebraic properties of real and complex numbers. The set of real number as a topological space.
Functions of one real variable.

Limits, continuousunctions.

Differential calculus.

Integration.

Infinite series.

Differential calculus for functions of multiple real variables

Ordinary differential equations.

Multiple integrals

Reference Texts

M. Bertsch, R. Dal Passo, Elementi di Analisi Matematica, Aracne Editrice, Roma 2001

P. Marcellini, C. Sbordone, Elementi di Analisi Matematica uno, Liguori Editore, Napoli, 2002.

M. Bramanti,C.D. Pagani, S. Salsa, Matematica, Calcolo Infinitesimale e Algebra

lineare, Zanichelli Editore, Bologna, 2004

P. Marcellini, C. Sbordone, Esercitazioni di Matematica Vol. 1, parti 1 e 2, Liguori

Editore, Napoli, 1995.

N. Fusco, P. Marcellini, C. SbordpRlementi di Analisi Matematica due, Liguori Editore, Napoli, 2001.
C.D. Pagani, S. SalsAnalisi matematica, VVol."2 2° edizione, Zanichelli, 2015

P. Marcellini, C. SbordontEsercitazioni di Matemati¢avolumi 1 e 2 (in quattro tomi) Liguori EE995
S. Salsa, A. SquellédtEsercizi di Analisi matematicé,Zin 3 tomi) Zanichelli, 2011

T. M. Apostot Calculus, volume”2 2nd edition, John Wiley & Sons, 1969



2001- ANALISI MATEMATICA |
MAT/05- Formazione scientifica di base

Academic year 2015

Faculty Dipartimento di IngCivile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT02- INGEGNEIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge PALAGACHBIAN KOSTANDINOV

Trainingobjectives
The purpose of the course is to provide the basic elements of differential and integral calculus for real functions off seeeaal variables,
differential equations and their applications to the study of engineering problem

Prerequisites
Students must have badiaowledge of arithmetic and elementary algebra, of elementary functions and should possess ability to solve algebraic and
transcendent equations and inequalities.

Didactic Methods
Lessons, exercises

Course programme

The field R of the real numbers and its geometric representation.
The field C of the complexumbers.

Numerical sets.

Functions of one real variable.

The elementary functions.

Numeric sequences.

Limits of real functions.

Continuous functions.

Differential calculus of functions of one real variable.
Integral calculus of functions of one real variable.
Topology in R2 and R3.

Real functions of several variables.

Differential calculus of functions of several variables.
Differential equations.

Multiple integrals.

Differential geometry of curves.

Vector felds and differential forms.

Reference Texts



2001- ANALISI MATEMATICA |
MAT/05- matematica, informatica e statisa

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge BARTOLBOSSELLA

Trainingobjectives
To provide the basic tools of differential and integral calculus for one variable real functions.

Prerequisites
Elementary arithmetic and algebra. Ability in solving algebraic and transcendental equations.

Didactic Methods

Course programme

Algebraic and topological properties of real and complex numbers.
One \ariable real functions.

Limits and continuity

Numerical sequences

Differential calculus and Taylor formula

Integration

Reference Texts

P. Marcellini, C. Sbordofi&lementi diAnalisi Matematica Urig Liguori Editore
P. Marcellini, C. Sbordori€sercitazioni di Matematica, Vdl, Liguori Editore
M. Bramanti, C.D. Pagani, S.S&knalisi Matematica"l, Zanichelli Editore



2001- ANALISI MATEMATICA |
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di IngCivile, Ambientale, del Territio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge POMPONDALESSIO

Trainingobjectives
To teach principles of Calculus.

Prerequisites
Notions of algebra, trigonometry and elementary functions.

Didactic Methods

Course programme

-REAL NUMBER SYSTEM. Axioms of real numbers. Natural, integer and rational numbers. Supremum, infimum, mininum and aTaxnauitadf
set. The Archimedean property. The piple of mathematical induction.

- COMPLEX NUMBERS. Definition of complex numbers, the imaginary unit. Calculations with complex nhumbers. The compleroahjugaead
argument of a complex number. The trigonometrical form of complex numbers. The DeeNFformula. Roots of a complex number.

- REAL FUNCTIONS. Real functions and properties. Elementary functions. Minima and maxima.

-LIMITS OF REAL FUNCTIONS. Limit of a real function. Calculations with limitss&iging property theorem. Sequencewldimits of sequences.

- CONTINUOUS FUNCTIONS. Continuous functions and propertiggeSagving property of continuous functions. Weierstrass Theorem. Bolzano
Theorem. The intermediate value theorem. Continuity of elementary functions.

- DIFFERENTIBIALCULUS. Derivative's definition. Geometrical and cinematic interpretation of derivatives. Rules of differentiationrddpper o
derivatives. Fermat's Theorem. Rolle's Theorem. Lagrange's TheorefrH®gtal's Theorem and applications to limits. Thenoinicity criterium.
Concavity, convexity, inflection points. Convexity criterium. Taylor formula. Plot of a function.

-INTEGRAL CALCULUS. Riemann integral and property. Integrability of monotone, continuous and discontinuous functioasé&iftalfledrem

of integral calculus. The function primitive and property. The fundamental formula of integral calculus. Indefinite imtéegedl of elementary
functions. Improper integral.

- NUMERICAL SERIES. Definitions and examples. Calculations veittiNeesgssary condition of convergence. Convergence test.

Reference Texts



2001- ANALISI MATEMATICA |
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CERAMGIOVANNA

Trainingobjectives
To describe basic tools of differential and integral calculus for functions of one variable.

Prerequisites
Elementary arithmetic and algebra. To be able to solve algebraic amstradental equations and inequalities.

Didactic Methods

Course programme

Topic n. 1: Basic Elements. Real and Complex numbers

Content details: : Sets: basic notions, union, intersection, Cartesian product of sets. Basic elements of mathentatiBaldbiumbers with their
properties Natural, integer, rational, numbers as subsets of the set of real numbers. Bounded and unbounded sets of real numéensm,Ma
minimum supremum and infimum of a set of real numbers. The real line and the Cartesian plane. Absolute value of a mierlats dnd
neighborhoods in R. Accumulation points. Basic notions on powers, roots, exponentials, logarithms.

The field of Complex numbers. Modulus and Conjugate of a complex number. Trigonometric and exponential expression ok awoigie De
Moivre formulas. Complex roots. Simple equations in the Complex field.

Topic n. 2: Sequences

Content details: Number sequences. Bounded sequences. Limit of a sequence. Uniqueness of the limit of a sequence. Boofralednesrgent
sequence. Comparisonabrems. Limits Algebra. Monotone sequences and their regularity. The Nepero number.

Topic n. 3 Functions:

Content details:

Functions: basic notions. Inverse function. Composite functions. Graph of a function. Real valued functions of oeeMani@bhe functions.
Bounded functions. Even ,0dd, and, periodic functions. Functions algebra. Elementary functions. Maximum, minimum, supiieTaonof a
function. Translation and scaling of the graph. Limits. Uniqueness of the limit. AsymptotepariSomtheorems. Theorems on limits algebra and
on limits of composite functions. Limits Calculus. Infinitely small and large quantities and functions. Indeterminaté€tmtimsious functions.
Points of discontinuity. Continuity of elementary functifProperties of continuous functions. Main theorems on continuous functions (Weierstrass,
roots, intermediate values)

Topic n. 4: Differential Calculus

Content details:

Differentiation of a function. Derivative. Geometrical and Mechanical meaning ofethieative. Tangent to a graph curve. Higher order derivatives.
Continuity of a derivable function. Basic rules for finding derivatives. Rules for differentiating elementary functionssitefopctions and inverse
functions. Differentials and linear appdmation of a function. Extrema of a function. Fermat Theorem. Rolle theorem. Mean value Theorem and
applications. Convex and concave functions. Points of inflection. Graphing of functions. B&maditHbpital theorem. Taylos formula.

Topic n. 5Cauchy Riemann Integration theory

Content details:

The definite integral of a bounded function on a bounded set as limit of sums. Areas of plane figures. Main propartieatiouous function
definite integral. Mean value theorem. Primitive ofumétion. Definite integral with variable upper limit. Main theorem of integral calculus and
Newton Leibnitz formula. Indefinite integral. Integration by substitution and by parts. Integration of rational funattegsation of certain irrational
functions, of trigonometric functions and of certain transcendental functions.

Reference Texts



2551- Archeologia e storia dell'arte greca
L-ANT/O7- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Scienze dell'Ingegneria Civile e dell'Architettura
Study courses LM51CU ARCHITETTURAM. 270/04)

Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge BELLROBERTA

Trainingobjectives

Primary object of the course is to supply the necessary and methodological instruments to compitehenglanization and evolution of the Greek
civilization through the data supplied by the archaeological research and through the study of the main artistic production.

The knowledge of the main historical events of the Greek civilization together weibrect topics organization with their respective geographical
coordinates, constitutes the fundamental prerequisite for a correct interpretation of the artistic forms of the examined.peri

The theoretical learning concerns the principal phases ofithelopment of the poleis in Greece, Asia Minor, Italy and Sicily, the knowledge of the
archaeological documentation, and finally the comprehension of the Greek cultural phaenomenon.

The applications concerns the reading and interpretation of the archgémbdocumentation, for a more complex understanding of the formal
language, the articulation of the Greek art, as well as exercises in library to acquire the tools and fundamental me#tsodbthgibibliographical
research.

Prerequisites
Didactic Methods

Course programme

Preliminar discussion on general problems about Greek archaeology and the colonization phaenomenon. Chronological fizegéniFigeof the

Greek Art; the Geometric period. Greek poleis and their colonies: the Westmization. The Archaic period: Urban settlements and sanctuaries;

the case of Athens. Figurative arts: marble and bronze sculpture; pottery. Structures and characters of the polis inpelasdicBemocracy and
figurative arts in Athens in Classipalriod. General features of Hellenismus in Greece, Magna Grecia and Sicily and in the oriental Greek World. Art
and urban planning in the Hellenistic reigns

Reference Texts



2016- ARCHITETTURA TECNICA
ICAR/10 Architettura e urbanistica

Academic year 2015

Faculty Dipartimento di Ing. @ile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CONTEMILIA

Trainingobjectives
Knowledge of the basic contents in the field of building technology, in a large reference framework where design aivigdisut as a complex
process, considering many imtelated factors, and using a sustainability perspective. Lectures are accompanied by design activities.

Prerequisites
Basic understanding of chemistry and mathematics. Knowledge of physics and architectural drawing (passing the relatsdespéred).

Didactic Methods
The course activities are based on lectures accompanied by design activities concerning a residentifdnsipddailding. Students develop such
desgn activities in team in the classroom under the supervision of the teacher.

Course programme
Lectures deal with disciplinary contents, using a different degree of invéstiga relation to the objectives of the course. Synthetically, subjects of
lectures are:

* OO0 O0O00DO0OO0D0O0O *

Building process and performance approach in building
Sustainability of buildings and principles of bioclimatic architecture
Basic types of stress and defornmat of solids

Natural and artificial building materials

Simple and complex construction principles

The* building body as a system and its stdystems:
Foundations;

Structures;

Stairs;

External walls;

Ground floors, horizontal partitions, and roofs;

Windows;

(other) Partitions;

Finishing materials and elements;

HVAC, lighting, plumbing, elevator systems (basic indications).
Designing without barriers

Deterioration and maintenance

Life Cgle Assessment.

Some of such contents are developed also through exercises.

Reference Texts



2338- AUTOMAZIONE DEI SISTEMI ELETTRICI INDUSTRIALI
INGIND/33- Ingegneria elettrica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO5- INGEGNERIA ELETTRICA (D.M. 270/04)
Study plans/Curricula LM0521- AUTOMAZIONE

Type Caratterizzarg

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge SBRIZZAROBERTO

Trainingobjectives
The subject intends to give tools for developing and designing the protection, measurement, control and supervision $ysesirgad industrial
plants.

Prerequisites
Good understanding (analysis and design) of distribuaioth utilization of electrical energy system.

Didactic Methods

Course programme

Criteria of choosing automation equipments

Functional schemes.

Power supply of electric motor and devices.

Electrical control circuits.

Norms available.

Data logging and acquisition Information networks: techg@s, Ethernet, TCP/IP, WEB services, bus AS interfate CaBle systems.
Introduction to Programmable Logic Controller. Programming, configuration and languages.

Devices: switchboard equipments, power and energy meters, digital and analog datatexgsigtems, TA/TV transformers.
Communication and supervision: server Ethernet, management, analysis and control, energy management in industrial pigntan&mest
management.

Analysis, teleoperation, telemanagement and optimization of energy eopsans in local and remote power networks.

Safe operation. The main safety functions. The network safety.

Case studies.

Reference Texts
A. Lucchini, Integrazione e automazione delle funzioni impiantistiche-3lid&le 24 ore.
L. Bergamaschi, Manuale di programmazione dei PLC, Hoepli.



2324- AZIONAMENTI A FLUIDO
INGIND/08- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA IBEANICA (D.M. 270/04)

Study plans/Curricula LM3021- ENERGIA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge AMIRANTRICCARDO

Trainingobjectives

To acquire a basic knowledge in automation systems by fluid machines form a theoretical perspective as well aspenaptéctive. To develop
industrial process by means of pneumatic, elegireumatics and hydraulic systems. To know advantages and disadvantages of pneumatic actuators
in comparison with other types of actuators

Prerequisites
Knowledge of thermodyamic and fluid machines.

Didactic Methods

Course programme

Introduction to Pneumatics.

This topic describes what pneumatics is and compares it with other technologies of automation.

There is a general view of pneumatic, electric and hydraulic power systems, analyzing the advantageedandtdges.
Pneumatic and hydraulic energy generation.

Pneumatic and Hydraulic drives. Network and Hydraulic elements dimensioning.

Design and selection of the elements of a Hydraulic system.

Pneumatic and Hydraulic ON/OFF and proportional valves.

Electropneumatics and Electrbydraulics. Electric devices to control pneumatic and hydraulic circuits.

Pneumatic automation using PLC.

Reference Texts

1. “FONDAMENTI! DI PNEUMATHEd. MANEESMANRMREXROTH

2. Guido BELFORTEPNEUMATICA Ed. Tecniche Nuove, 1998.

3. “PNEUMATICA- Ed. FESTO

4. Dispense didattiche ed articoli scientifici disponibili in formato elettronico (.pdf) sul sito http://climeg.poliba.it

Amirante, R., Moscatelli, P..Gatalano, L.A.

Evaluation of the flow forces on a direct (single stage) proportional valve by means of a computational fluid dynamsc analysi
(2007) Energy Conversion and Management, 48 (3), pp99382Cited 62 times.
http://www.scopus.com/inward/receod.url?eid=2s2.033846271097&partnerID=40&md5=84ae15e77f6626786a6527150cdc3e63
DOI: 10.1016/j.enconman.2006.08.024

DOCUMENT TYPE: Article

SOURCE: Scopus

Amirante, R., Del Vescovo, G., Lippolis, A.

Evaluation of the flow forces on an open centre directiar@ntrol valve by means of a computational fluid dynamic analysis
(2006) Energy Conversion and Management, 471@)3pp. 1748L760. Cited 62 times.
http://www.scopus.com/inward/record.url?eid=82.033645450527&partnerlD=40&md5=7cce405d1b9cf7ad6f2e 384335
DOI: 10.1016/j.enconman.2005.10.005

DOCUMENT TYPE: Article

SOURCE: Scopus

Amirante, R., Del Vescovo, G., Lippolis, A.

Flow forces analysis of an open center hydraulic directional control valve sliding spool

(2006) Energy Conversion and Managem@iit(1), pp. 114.31. Cited 58 times.
http://www.scopus.com/inward/record.url?eid=82.024944520802&partnerD=40&md5=ccfd839aedb13a68e76220a7b89ded47
DOI: 10.1016/j.enconman.2005.03.010

DOCUMENT TYPE: Article

SOURCE: Scopus



2345- AZIONAMENTI ELETTRICI
INGIND/32- Ingegneria dell'automazione

Academic year 2015

Faculty Dipartimento di Ingegneria &trica e dell'Informazione
Study courses LMO06- INGEGNERIA DELL'AUTOMAZIONE (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CUPERTINERANCESCO

Trainingobjectives

At the end of the module the students will know how to

- analyse, also with the support of numeric simulations on a PC, vemitrodied electric drives;
- configure and run electric driver with induction motors and PMSMs;

- use rapid prototyping techniques to implement control schemes for ac electric drives.

Prerequisites
Steadystate and transient analysis techniques of siqgfase and thregohase circuits. Laplace transform. Transfer functions. Bode diagrams. Root
locus. Basic use of Matlab and Simulink. Fundamentatstating electrical machines.

Didactic Methods

Course programme

| Module: Dynamic models of electrical machines CFU: 6

PROGRAMME:

The following electrical machines will be considered.

Brushless ac motors (12 hours).

Brushless dc motors (4 hours).

Synchronous reluctance motors (4 hours)

Induction motors (12 hours)

In particular, design elements, mathematical model4 and dq reference frames, and block diagrams for transiamid steadystate analysis will
be covered.

Numerical applications: computer simulation of electrical machinsig finite elements software (16 hours) and dynamic simulation using
Matlab/Simulink (16 hours)

I Module: Control of electrical drives CFU: 6

PROGRAMME:

Electric drives with permanent magnet synchronous motors (PMSMs) (8 hours).

Vector control of elecic drives with PMSMs: control of torque and flux components of stator current. Cascaded control of torque, speed and position
High speed control, flux weakening.

Mechanical loads, gearbox, control limits for oscillatory mechanical systems (6 hours).

Positon set point characteristic with speed and acceleration limits (6 hours).

Electric drives with induction motors (8 hours).

Scalar control. Vector control of electric drives with induction motors: control of torque and flux components of staémt.c@scaded control of
torque, speed and position. Cascaded control of the stator current component generating the rotor flux and the rotogfiuspeédid control, flux
weakening.

Electric drives with synchronous reluctance motors (2 hours)

Sensorless contt@f syncronous and asynchronous drives. (2 hours)

Electric drives protection systems. (2 hours).

Electromagnetic compatibility issues in electric drives (4 hours)

Laboratory tearworks:

Rapid prototyping of control schemes for ac electric drives (6 hours)

Numerical applications:

design of control systems for AC drives, simulations of AC drives using Matlab & Simulink (16 hours)

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

H. Grob, J. Hamann, G. Wiegartriekzonamenti elettrici di avanzamento neflutomazione industrialg, Tecniche Nuove, 2002.
L. Bonometti* Convertitori di potenza e servomotori brushles&) TET, 2001.

ULTERIORI TESTI SUGGERITI:

R. Krishnan:Electric Motor Drives: Modeling, Analysis, and CohtrBlentice Hall, 2001.

G. Legnani, M. Tiboni, R. AdamiMeccanica degli azionamehtiEditrice Esculapio, 2002.

C. Melchiorri* Traiettorie per Azionamenti Elettrici Editrice Esculap, 2001.

Dispense fornite dal docente.



2345- AZIONAMENTI ELETTRICI
INGIND/32- Ingegneria deldlutomazione

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO06- INGEGNERIA DELL'AUTOMAZIONE (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CUPERTINERANCESCO

Trainingobjectives

At the end of the module the students will know how to

- analyse, also with the support of numeric simulations on a PC, vector controlled electric drives;
- configure and run electric driver with induction motors and PMSMs;

- use rapid prototyping techniges to implement control schemes for ac electric drives.

Prerequisites
Steadystate and transient analysis techniques of siqgase and thregohase circuits. Laplace transform. Transfer fumgidode diagrams. Root
locus. Basic use of Matlab and Simulink. Fundamentals of rotating electrical machines.

Didactic Methods

Course programme

| Module: Dynamic models of electrical machines CFU: 6

PROGRAMME:

The following electrical machines will be considered.

Brushless ac motors (1drs).

Brushless dc motors (4 hours).

Synchronous reluctance motors (4 hours)

Induction motors (12 hours)

In particular, design elements, mathematical model4 and dq reference frames, and block diagrams for transiamid steadystate analysis will
be covered.

Numerical applications: computer simulation of electrical machines using finite elements software (16 hours) and dynalaiiorsinsing
Matlab/Simulink (16 hours)

I Module: Control of electrical drives CFU: 6

PROGRAMME:

Electric drives witlpermanent magnet synchronous motors (PMSMs) (8 hours).

Vector control of electric drives with PMSMs: control of torque and flux components of stator current. Cascaded conolpfipeed and position.
High speed control, flux weakening.

Mechanical lods, gearbox, control limits for oscillatory mechanical systems (6 hours).

Position set point characteristic with speed and acceleration limits (6 hours).

Electric drives with induction motors (8 hours).

Scalar control. Vector control of electric driveshwinduction motors: control of torque and flux components of stator current. Cascaded control of
torque, speed and position. Cascaded control of the stator current component generating the rotor flux and the rotogfiuspeédid control, flux
weakening.

Electric drives with synchronous reluctance motors (2 hours)

Sensorless control of syncronous and asynchronous drives. (2 hours)

Electric drives protection systems. (2 hours).

Electromagnetic compatibility issues in electric drives (4 hours)

Laboratory team-works:

Rapid prototyping of control schemes for ac electric drives (6 hours).

Numerical applications:

design of control systems for AC drives, simulations of AC drives using Matlab & Simulink (16 hours)

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

H. Grob, J. Hamann, G. Wiegartrigkzionamenti elettrici di avanzamento riedutomazione industrialg, Tecniche Nuove, 2002.
L. Bonometti* Convertitori di potenza servomotori brushless UTET, 2001.

ULTERIORI TESTI SUGGERITI:

R. Krishnan:Electric Motor Drives: Modeling, Analysis, and CohtrBlentice Hall, 2001.

G. Legnani, M. Tiboni, R. AdamiMeccanica degli azionamehtiEditrice Esculapio, 2002.

C. Melclorri: “ Traiettorie per Azionamenti Elettrici Editrice Esculapio, 2001.

Dispense fornite dal docente.



2345- AZIONAMENTI ELETTRICI
INGIND/32- Ingegneria elettrica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO5- INGEGNERIA ELETTRICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzarg

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CUPERTINERANCESCO

Trainingobjectives

At the end of the module the students will know how to

- analyse, also with the support of numeric simulations on a PC, vector controlled electric drives;
- configure and run electric driver with induction motors and PMSMs;

- use rapid prototyping techigues to implement control schemes for ac electric drives.

Prerequisites
Steadystate and transient analysis techniques of siqgfase and thregohase cicuits. Laplace transform. Transfer functions. Bode diagrams. Root
locus. Basic use of Matlab and Simulink. Fundamentals of rotating electrical machines.

Didactic Methods

Course programme

| Module: Dynamic models of electrical machines CFU: 6

PROGRAMME:

The following electrical machines lie considered.

Brushless ac motors (12 hours).

Brushless dc motors (4 hours).

Synchronous reluctance motors (4 hours)

Induction motors (12 hours)

In particular, design elements, mathematical model4 and dq reference frames, and block diagramstfansient and steadystate analysis will
be covered.

Numerical applications: computer simulation of electrical machines using finite elements software (16 hours) and dynalaiiorsinsing
Matlab/Simulink (16 hours)

I Module: Control of electrical deg CFU: 6

PROGRAMME:

Electric drives with permanent magnet synchronous motors (PMSMs) (8 hours).

Vector control of electric drives with PMSMs: control of torque and flux components of stator current. Cascaded conolpfipeed and position.
High sped control, flux weakening.

Mechanical loads, gearbox, control limits for oscillatory mechanical systems (6 hours).

Position set point characteristic with speed and acceleration limits (6 hours).

Electric drives with induction motors (8 hours).

Scalar control. Vector control of electric drives with induction motors: control of torque and flux components of staémt.cGascaded control of
torque, speed and position. Cascaded control of the stator current component generating the rotor fltheardor flux. High speed control, flux
weakening.

Electric drives with synchronous reluctance motors (2 hours)

Sensorless control of syncronous and asynchronous drives. (2 hours)

Electric drives protection systems. (2 hours).

Electromagnetic compatibii issues in electric drives (4 hours)

Laboratory tearworks:

Rapid prototyping of control schemes for ac electric drives (6 hours).

Numerical applications:

design of control systems for AC drives, simulations of AC drives using Matlab & Simulink €16 hour

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

H. Grob, J. Hamann, G. Wiegartrigkzionamenti elettrici di avanzamento riedutomazione industrialg, Tecniche Nuove, 2002.
L. Bonometti* Convertitori di potenza& servomotori brushless UTET, 2001.

ULTERIORI TESTI SUGGERITI:

R. Krishnan:Electric Motor Drives: Modeling, Analysis, and CohtrBlentice Hall, 2001.

G. Legnani, M. Tiboni, R. AdamiMeccanica degli azionamehtiEditrice Esculapio, 2002.

C. Methiorri:“ Traiettorie per Azionamenti Elettrici Editrice Esculapio, 2001.

Dispense fornite dal docente.



2345- AZIONAMENTI ELETTRICI
INGIND/32- Ingegneria elettrica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO5- INGEGNERIA ELETTRICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzate

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CUPERTINERANCESCO

Trainingobjectives

At the end of the module the students will know how to

- analyse, also with the support of numeric simulations on a PC, vector controlled electric drives;
- configure and run electric driver with induction motors and PMSMs;

- use rapid prototyping techniques to implement control schemes for ac electric drives.

Prerequisites
Steadystate and transient analysis techniques of siqgfase and thregohase circuits. Laplace transform. Transfer functions. Bode diagrams. Root
locus. Basic use of Matlab and Simulink. Fundamentals of rotating electrical machines.

Didactic Methods

Course programme

| Module: Dynamic models of electrical machines CFU: 6

PROGRAMME:

The following electrical n&ines will be considered.

Brushless ac motors (12 hours).

Brushless dc motors (4 hours).

Synchronous reluctance motors (4 hours)

Induction motors (12 hours)

In particular, design elements, mathematical model4R and dq reference frames, and block di@ms for transientand steadystate analysis will
be covered.

Numerical applications: computer simulation of electrical machines using finite elements software (16 hours) and dynalaiiorsinsing
Matlab/Simulink (16 hours)

I Module: Control of electrical drives CFU: 6

PROGRAMME:

Electric drives with permanent magnet synchronous motors (PMSMs) (8 hours).

Vector control of electric drives with PMSMs: control of torque and flux components of stator current. Cascaded ctorjakpspeed and position.
High speed control, flux weakening.

Mechanical loads, gearbox, control limits for oscillatory mechanical systems (6 hours).

Position set point characteristic with speed and acceleration limits (6 hours).

Electric drives with iduction motors (8 hours).

Scalar control. Vector control of electric drives with induction motors: control of torque and flux components of staémt.cGascaded control of
torque, speed and position. Cascaded control of the stator current componerrgeéng the rotor flux and the rotor flux. High speed control, flux
weakening.

Electric drives with synchronous reluctance motors (2 hours)

Sensorless control of syncronous and asynchronous drives. (2 hours)

Electric drives protection systems. (2 hours).

Electromagnetic compatibility issues in electric drives (4 hours)

Laboratory tearworks:

Rapid prototyping of control schemes for ac electric drives (6 hours).

Numerical applications:

design of control systems for AC drives, simulations of AC drivesMattap & Simulink (16 hours)

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

H. Grob, J. Hamann, G. Wiegartrigkzionamenti elettrici di avanzamento riedutomazione industrialg, Tecniche Nuove, 2002.
L. Bonometit “ Convertitori di potenza e servomotori brushles&) TET, 2001.

ULTERIORI TESTI SUGGERITI:

R. Krishnan:Electric Motor Drives: Modeling, Analysis, and CohtrBlentice Hall, 2001.

G. Legnani, M. Tiboni, R. AdamiMeccanica degli azionamehtiEditice Esculapio, 2002.

C. Melchiorri* Traiettorie per Azionamenti Elettrici Editrice Esculapio, 2001.

Dispense fornite dal docente.



2185- BASI DI DATI E SISTEMI INFORMATIVI
INGINF/05- Ingegneria informatica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula LT1720- SISTEMI E APPLICAZIONI INFORMATICHE

Type Caratterizzante

Total Credits 9

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge LOSETGIUSEPPE

Trainingobjectives

The course introduces information sgats for structured data management through DataBase Management Systems(DBMS), data modeling and
query of databases. It also describes the main features of SQL language and provides theoretical and practical knowtedifa atming within
relational daabases (RDBs).

Main languages for the Web and Wehsed Information Systems are also introduced. The course also provides theoretical and practical knowledge
about retrieval of unstructured information from the web. Finally, it copes with emerging relséssues, like the Semantic Web, by providing both
theoretical and practical basic knowledge on such topics.

Prerequisites
Good knowledge of basic computer science

Didactic Methods

Course programme
(Databases)
Database design
Entity-Relationship Model
Relational Databases: model and languages
Relational Model: main features
Anomalies and Decomposition
Integrity constraints
Relational algebra
Database normalization
SQL for Relational Data Base Management System (RDBMS)
Assertions, Views, Triggers
Transactional databases
Programming database applications
SQL Embedded
Call Level Interface (CLI)
Stored Procedures: Oracle PL/SQamples
Secondary Storage Management
Index Structures
Transaction Management
Distributed Architecture: Parallel and Distributed Databases
Two-Phase Commit and Locking procedures
OnLine Analytic Processing and Data Warehouses
(Information Systems)
Compute Networks
World Wide Web Architecture
Languages and Technologies for the Web
HTML and Web pages
CSS style sheets
XML (eXstensible Markup Language)
XPath e XQuery
Service Oriented Architectures (SOA)
Web Services
SOA languages and technologies
The Semantic Web
Web evolution
Languages for the Semantic Web
Data for the Semantic Web and Linked Open Data
Information Retrieval (IR) and Web IR
NoSQL Databases
Main features and implementations
Usage examples

Reference Texts






2419- BIOCOMPATIBILITA" ELETTROMAGNETICA
INGINF/02- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)

Study plans/Curricula LMO0421- SISTEMI ELETTRONICI PER LE BIOTECNOLOGIE
Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge PRUDENZANERANCESCO

Trainingobjectives

The aim of this course is to provide: i) a suitableidedge of microwave, photonic and fiber optic applicators for biomedicine, ii) the basis knowledge
of the biological effects due to the electromagnetic field application, iii) an adequate comprehension of methods andutehioicqdesign of
microwave, phtonic and fiber optic applicators for biomedicine

Prerequisites
Basidknowledge of electromagnetic fields.

Didactic Methods

Course programme

Recall of microwave and optical sources, microwave devices, Z,Y,S, parameters; radiating systems, radiating apertane kppl@ators [10 ore]
Examples of microwave applicators. Bieat equation. Microwave thenotherapy and thermoablation [10]

Optical sources and applicators: optical fibers, microstructured optical fiber PCFs; erbium, ytterbium, holmium fibe®fztgeisfiber and planar
optics for sensing. [8]

Microwave tube. Linac particle ccelerators. dhastics and therapy. Proton therapy [6]

Laboratory: design via CST/FEMLAB and characterization of microwave and optical devices for biomedicine applicaterai®jz&fon via
measurement [4]

Reference Texts

Dispense/Lecture notes.

R.E. Callin, Foundations for microwave Engineering. McGliiw

Jordan Balmain, Electromagnetic Waves and Radiating Systems Prentice Hall Electrical engineering series
R. SorrentinoG. Bianchi. Ingegneria delle microonde e radiofrequenze McGtilw

Paraboni, Antenne McGraw Hill, 1999

T. P. Wangler, RF Linear Accelerators, 2nd ed., Wil#y, 2008.

Computational Fourier Optics, SPIE press

Le fibre ottiche per telecomunicazioni ,\Bespasiano Editore: Telecom ltalia

M.1.E Digonnet, Rare earth doped fiber laser and amplifier, Marcel Dekker INC New York.



2505- CAMPI E CIRCUITI ELETTROMAGNETICI
INGINF/02- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0422 TA- INGEGNERIA ELETTRONICA PER L'INDUSTRIA E L'AMBIENTE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge D'ORAZIGNTONHLA

Trainingobjectives
The aim of this course is to provide: i) a suitable knowledge of free space plane wave propagation and line propagatiopreifjension of
electromagnetism theorems iii) element for design of matthines

Prerequisites
Knowledge of electromagnetism basic physics and electrical circuit theory

Didactic Methods

Course programme

1. Transmission lines. Line parameters. Matched line, opened line loaded line. Single and double stub matching technidussituese o
to CST, HFSS, COMSOL [20 ore]
2. Recap on differential operators: div, grad, rot. Recap on differential equations for Electrostatics and Magnetostaticd: Mditfeeential

equations. Costitutive relations. Continuity of tangential fields and of norneldsfiat dielectric separation interfaces. Poynting vector.
Electromagnetic theorems of [9 ore]

3. Wave propagation solution of Maxwedl equation in free space. Plane wave refraction and reflection. TE and TM, normal and oblique,
incident plane wave, Srels and Fresnel formulation. Brewster angle [19 ore]

Reference Texts

Dispense/Lecture notes. Jordan Balmain Electromagnetic Waves and Radiating Systems Prentice Hall Electrical engireéamglameati di
campi elettromagnetici Teoria e applicazioni, F.T. ULABY, Madila@ampi Elettromagnetici e circuiti, Banceschetti, Boringhieri, Torin®nde
elettromagnetiche UTET C. G. Someda



2173- CAMPI ELETTROMAGNETICI
INGINF/02- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@013- comune- BARI

Type Cantterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge PETRUZZEMINCENZO

Trainingobjectives
The course is aimed to instigate the general problems of the electromagnetic propagation with reference to the recent technological innovations
in the fields of industrial, telecommunication and information engineering.

Prerequisites
Knowledge of derivative and integral operations, integration methodsdihary differential equations, Fourier and Laplace transforms, fundamental
principles of static and dynamical electromagnetic phenomena

Didactic Methods

Course programme

1. Maxwell s equations, boundary conditions (0.75 CFU: 6T).

2. Fundamental electromagnetic field theorems and equivegeprinciples (0.75 CFU: 6T).

3. Propagation of plane waves in homogeneous lossless media. Polarization of electromagnetic waves in circular and rectadmates

(1.5 CFU: 12T).

4. Stationary waves (0.25 CFU: 2T).

5. Reflection at metallic and dielectric interfaces (0.5 CFU: 4T). Propagation along metalic waveguides. TE, TM and TEM modes

6. Reflection and refraction waves at dielectric and dielectric interfaces (0.5 CFU: 4T Bmell Brewstérs Angle, total rection angle.
Propagation along slab waveguides. TE e TM modes.

7. Transmission lines and Sniith chart (1.75 CFU: 16T): The telegrafisti equations. Primary and secondary parameters. Impedance

transformer. Impedance matching.

Reference Texts

1. Appunti/dispense del corso in formato elettronico sul sitd DEI: http://ftp-dee.poliba.it:8000/Petruzzelli/.

2. S. Ramo, R. J. Whinnery, T. Van Duzer: Fields and waves in communication electronics. J. Wiley and Sons.
3. C. G. Someda: Onde elettromagnetiche. Ed. UTET.



2030- CARTOGRAFIA NUMERICA
ICAR/06 Ingegneria ambientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientaliel Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1621- AMBIENTALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CAPRIOIMAURO

Trainingobjectives
The goal of the course is to give students the fundamental elements for the knowledge and the use of survey methodeeaitdihespresentation,
useful for georeferencing data in GIS and for the territoignitoring.

Prerequisites
Mathematics , Physics , Geometry

Didactic Methods

Course programme
The goal of the course is to give students the fundamental elements for the knowledge and the use of survey methodeaitdijhespresentation,
useful for georeferencip data in GIS and for the territory monitoring.

Reference Texts

M. CAPRIOL1:Geomatic& —Ed. G. Laterza#ari
-BEZOARMONTI-SELVINI : "RILEVAMENTO SPECHAIEPLI, MILANO.
-dispense del corso disponibili nel sito del Politecnico



2002- CHIMICA
CHIM/Q7- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNRIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@013- comune- BARI

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GALLYITO

Trainingobjectives
To write and balance chemistry reactions; torgasut stoichiometric calculations, to learn the structural features of the matter as well as to face the
issues of the chemical equilibrium and electrochemistry.

Prerequisites
Basc concepts from secondary school.

Didactic Methods

Course programme

PROGRAMME:

Lectures: (34 h)

Fundamental laws of chemistry Empirical formula and molecular formula
Atom and Chemical bond

Chemical nomenclature and chemical reactions

The states of matter, Solutions and agdifive properties

Chemical thermodynamics

Chemical equilibrium in homogeneous systems, Equilibria in solution: pH
. Electrochemistry: galvanic cells and electrolysis

umerical applications (14 h)

ZNoOMwWDE

Reference Texts
Nobile F., Mastrorilli P¥,La chimica di base con esertjZ.E.A., Milano,2009.



2002- CHIMICA
CHIM/07- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT40- INGEGNERIA DEI SISTEMI AEROSPAZIALI

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GALLYITO

Trainingobjectives
To write and balance chemistry reactions; to carry out stoichiometric calculations, to learn the structural features aftédreamwell as to face the
issues of the chemical equilibrium and electrochemistry.

Prerequisites
Basic conepts from secondary school.

Didactic Methods

Course programme

Lectures: (34 h)

1 Fundamental laws of chemistry Empirical formula and molecular formula
2 Atom and Chemical bond

3 Chemical nomenclature and chemical reactions

4. The states of matter, Solutions and colligative properties

5. Chemical thermodynamics

6 Chemical equilibrium in homogeneous systems, Equilibria in solution: pH
7. Electrochemistry: galvanic cells and electrolysis

Numerical applications (14 h)

Reference Texts
1. Nobile F., Mastrorilli P%La chimica didse con esercizj C.E.A., Milano,2009.



2002- CHIMICA
CHIM/07- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secomnlo Ciclo Semestrale

Exam type Orale

Professor in charge SURANN&IAN PAOLO

Trainingobjectives
The course leads students to the understanding of the language of general chemistry and of the meaning of its fundamsental law

Prerequisites
The notions of Mathematics, and physics taught in secondary school are a necessary prerequisite

Didactic Methods

Course programme

Definitions of matter, system, state of aggregation, elements, compounds. Fundansmsabi chemistry and molecular theory. Atomic number
and mass number. Isotopes. Atomic weight, molecular weight and formula weight. Mole. Law of-Bati@ngercentage by weight of elements in a
compound. Determination of chemical formulas Atomic theamdioactivity, Thomson model , Rutherford experiment, emission spectra and
Rydberg equation. Bohr model. Quantum numbers n, | and m. Uncertainty principle of Heisenberg. De Broglie hypothesisdiyaigr the
electron. Schroedinger equation. Wawventtion, quantum numbers and their probabilistic meaning. Orbitals s, p, d, f. Aufbau. Periodic Table.
Chemical bond. The ionic bond. The covalent bond. Valence Bond Theory. Lewis structures for H2, HF, F2, O2 and NibnHybtidizatal
formulas. Rsonance. Molecular orbital. Metallic bond. oxidation number. Chemical nomenclatureb@ssdreactions, oxidatiereduction
reactions Limiting reagent. Equivalence number and equivalent. Ideal gas laws. Vapor pressure. Solutions. Ways of exmessatipns. |deal
solutions and Raoult's law. State diagram of H20 and CO2. Colligative properties. Thermochemistry: Enthalpy and HessigcklveoQilibrium in

the homogeneous phase. Factors affecting the equilibrium. Expression of K for heterogeegquilibria. Gaseous dissociation. Degree of
dissaciacion.Electrolytic dissosiacion. Ostwald's law. Autoprotolysis of H20 and Kw. pH and pOH. Definition of acesanmbiwting to Bronsted.
Calculation of pH of solutions. Galvanic cells: electpmtentials and electromotive force, Nernst equation. Electrolysis. Decomposition potential.
Overpotential. Faraday's laws.

Reference Texts

Gli dudenti interessati sono invitati ad accedere alla piattaforrd@arning del Politecnico con le loro credenziali esse tre. Il corso di chimica, con le
indicazioni aggiornate anche sui libri di testo consigliati & reperibile a questo URL:

http://e -learningpoliba.it/course/view.php?id=16

Nel rispetto del regolamento vigente, le prove di esame seguiranno il seguente calendario.

Interruzione didattica TRA | DUE SEMESTRI (GENNAIO FEBBRAIO 2016: due appelli ); Interruzione didattica del DE|ESHGREMIHP[SHY);
GIUGNELUGLIO (due appelli); SETTEMBRE (due appelli); interruzione didattica del PRIMO SEMESTRE (NOVEMBRE; un appell@)PPé&iale: OTTO
Le date delle prove scritte che saranno via via definite precisamente, le aule, i risultati edbmgmicazione relativa agli appelli sara resa nota agli
studenti in tempo reale sul sito esse tre e anche sul portdégréng (http://e-learning.poliba.it/course/view.php?id=16 )



2546- Chimica
CHIM/07- Formazione scientifica di base

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e anich
Study courses LT02- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DELL'ANNMARIA MICHELA

Trainingobjectives
To write and balance chemistry reamts; to carry out stoichiometric calculations, to learn the structural features of the matter as well as to face the
issues of the chemical equilibrium and electrochemistry

Prerequisites
Basic concepts from secondary school

Didactic Methods

Course programme

Fundamental laws of chemistry

Basic concepts. The matter: atoms and molecules, elements and compounds.

Empirical formula and molecular formula

Atomic mass, mole and molar mass. Atom and Chemical bond

The atom. Atomic structure. Atomic orbitals and electroo@mfigurations. The chemical bond. lonic bonds. Covalent bonds. Electronegativity.
Hybridation. Lewis structures. Intermolecular forces. The periodic table. Periodicity of atomic properties.

Chemical nomenclature and chemical reactions. IUPAC and tradithemical nomenclature. Chemical reactions and stoichiometry.

The ideal gas laws. The gaseous state. Ideal gases and their law. Gas mixtures.

Solutions and colligative properties

The liquid state. Changes of state. Phase diagrams. The solutions.ti@elpgaperties. Phase equilibria. Thermochemistry. Enthalpy. Spontaneity of
the processes: free energy.

Chemical equilibrium in homogeneous systems

Chemical equilibrium. Homogeneous equilibria. Mass action law. Equilibrium constants.

Chemical kinetics

Equlibria in solution: pH. lonic equilibria. Acids and bases. pH. Hydrolysis reactions.

Electrochemistry: galvanic cells and electrolysis

Electrochemistry. Electrochemical cells. Electrodic standard reduction potentials.

Reference Texts
Nobile F., Mastrorilli P!,La chimica di base con esertjZ.E.A., Milano,2009.



2002- CHIMICA
CHIM/07- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT39 INGEGNERIA DELL'AMBIENTE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GALLOVITO

Trainingobjectives
To write and balance chemistry reactions; to carry out stoichiometric calculations, to learn the structural features aftédreamwell as to face the
issues of the chemical equilibrium and electrochemistry.

Prerequisites
Basic concepts from secondary school.

Didactic Methods

Course programme

Lectures: (34 h)

1 Fundamental laws of chemistry Empirical formula and molecular formula
2 Atom and Chemical bond

3 Chemical nomenclature and chemical reactions

4. The states of matter, Solutiormd colligative properties

5. Chemical thermodynamics

6 Chemical equilibrium in homogeneous systems, Equilibria in solution: pH
7. Electrochemistry: galvanic cells and electrolysis

Numerical applications (14 h)

Reference Texts
1. Nobile F., Mastrorilli P%La chimica didse con esercizj C.E.A., Milano,2009.



2002- CHIMICA
CHIM/07- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secomnlo Ciclo Semestrale

Exam type Orale

Professor in charge SURANN&IAN PAOLO

Trainingobjectives
The course leads students to the understanding of the language of general chemistry and of the meaning of its fundamsental law

Prerequisites
The notions of Mathematics, and physics taught in secondary school are a necessary prerequisite

Didactic Methods

Course programme

Definitions of matter, system, state of aggregation, elements, compounds. Fundansmsabi chemistry and molecular theory. Atomic number
and mass number. Isotopes. Atomic weight, molecular weight and formula weight. Mole. Law of-Bati@ngercentage by weight of elements in a
compound. Determination of chemical formulas Atomic theamdioactivity, Thomson model , Rutherford experiment, emission spectra and
Rydberg equation. Bohr model. Quantum numbers n, | and m. Uncertainty principle of Heisenberg. De Broglie hypothesisdiyaigr the
electron. Schroedinger equation. Wawventtion, quantum numbers and their probabilistic meaning. Orbitals s, p, d, f. Aufbau. Periodic Table.
Chemical bond. The ionic bond. The covalent bond. Valence Bond Theory. Lewis structures for H2, HF, F2, O2 and NibnHybtidizatal
formulas. Rsonance. Molecular orbital. Metallic bond. oxidation number. Chemical nomenclatureb@ssdreactions, oxidatiereduction
reactions Limiting reagent. Equivalence number and equivalent. Ideal gas laws. Vapor pressure. Solutions. Ways of exmessatipns. |deal
solutions and Raoult's law. State diagram of H20 and CO2. Colligative properties. Thermochemistry: Enthalpy and HessigcklveoQilibrium in

the homogeneous phase. Factors affecting the equilibrium. Expression of K for heterogeegquilibria. Gaseous dissociation. Degree of
dissaciacion.Electrolytic dissosiacion. Ostwald's law. Autoprotolysis of H20 and Kw. pH and pOH. Definition of acesanmbiwting to Bronsted.
Calculation of pH of solutions. Galvanic cells: electpmtentials and electromotive force, Nernst equation. Electrolysis. Decomposition potential.
Overpotential. Faraday's laws.

Reference Texts



2610- CHIMICA AMBIENTALE + TECNOLOGIE PER LA TUTELA AMBIENTALE
INGIND/22- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6320- AMBIENTALE

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge NOTARNICOIMMICHELE

Trainingobjectives

ENVIRONMENTAL CHEMISTRY (Latronico M.)

Knowledge of the elements necessary for an understanding of thermodynamics of soatierreaand methods of treatment of the multiphase
equilibria. Knowledge of the behavior and chemical characteristics of the different environmental media (air, water), plohéiery effects of
global warming and cooling.

Knowledge of indicators for th@escription of the environmental impact of human activities through deepening of inorganic and organic chemistry.
Knowledge of advanced instrumental analytical techniques of analysis.

Prerequisites
Knowledge of the concepts of basic chemistry

Didactic Methods

Course programme

ENVIRONMENTAL CHEMISTRY (Latronico M.)

The course includes a continuous assessment of learning through short reports about some environmental issues and tp@edtoents.

The first law of thermodynamics. Spontaneity of processes from the thermodgrfangtions of the system alone. The boundary curves of P/ T: the
Clapeyron equation. The reaction coordinate, and the activation energy. Photochemical reactions. Greenhouse effect amargiotzalChemistry
and pollution of the troposphere. Stratosptie chemistry and ozone chemistry.

Laboratory experiments

Determination of the concentration of a strong acid.

Determination of carbonates and bicarbonates in a sample of water.

Determination of the amount of a metal ion in solution:

- complexometric itration: calcium and magnesium though EDTA;

- U\Vis: copper through bicinchoninate;

- GFAAS (Graphite Furnace Atomic Absorption Spectroscopy): copper

Identification of functional groups using IR (InfraRed) spectroscopy : carbon dioxide.

Notes on the aalytical techniques for the determination of some pollutants graphite furnace AAS, spectroscopy UV, Vis, IR and gagciypbsato

Reference Texts

Recommended Texts

G.W.vanLoon, S.J.Duffy; Environmental Chemistry r@xfo

Stanley E. Manahan; Environmental Chemistry, Lewis publishers.



2610- CHIMICA AMBIENTALE + TECNOLRERH.A TUTELA AMBIENTALE
CHIM/Q7- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6320- AMBIENTALE

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge NOTARNICOIMMICHELE

Trainingobjectives

ENVIRONMENTAL CHEMY¥gI&ronico M.)

Knowledge of the elements necessary for an understanding of thermodynamics of some reactions and methods of treatmemtudifpthese
equilibria. Knowledge of the behavior and chemical characteristics of the different environmental ¢agdisater), and the planetary effects of
global warming and cooling.

Knowledge of indicators for the description of the environmental impact of human activities through deepening of inorgamigaaric chemistry.
Knowledge of advanced instrumental aytatal techniques of analysis.

Prerequisites
Knowledge of the concepts of basic chemistry

Didactic Methods

Course programme

ENVIRONMENTAL CHEMISTRY (Latronico M.)

The course includes a continuous assessment of learning through short reports about some environmental issues and tp@edtoents.

The first hw of thermodynamics. Spontaneity of processes from the thermodynamic functions of the system alone. The boundary cuivethef P
Clapeyron equation. The reaction coordinate, and the activation energy. Photochemical reactions. Greenhouse effesabwdmhing. Chemistry
and pollution of the troposphere. Stratospheric chemistry and ozone chemistry.

Laboratory experiments

Determination of the concentration of a strong acid.

Determination of carbonates and bicarbonates in a sample of water.

Determiation of the amount of a metal ion in solution:

- complexometric titration: calcium and magnesium though EDTA;

- U\Vis: copper through bicinchoninate;

- GFAAS (Graphite Furnace Atomic Absorption Spectroscopy): copper

Identification of functional groups using IR (InfraRed) spectroscopy : carbon dioxide.

Notes on the analytical techniques for the determination of some pollutants graphite furnace AAS, spectroscopy UV dVigasRlamomatography.

Reference Texts

Recommended Texts

G.W.vanLoon, S.J.Duffy; Environmental Chemistry, Oxford
Stanley E. Manahan; Environmental Chemistry, Lewis publishers.



2025- CHIMICA E COMPLEMENTI DI CHIMICA
CHIM/07- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRIQAZD0/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 9

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge LATRONICMARIO

Trainingobjectives
To write and balance chemistry reactions; to carry out stoichiometric calculations, to learn the structural features aftédreamwell as to face the
issues of the chemical equilibrium, kinetics and electroclsemi

Prerequisites
Basic cacepts from secondary school

Didactic Methods

Course programme

Fundamental laws of chemistry. Atom, molecule, mole. Empirical formula and molecular formula. The electrical nature oftoatierstructure.
Electronic configuration of elements and periodic table. Chemical bond. Formulashamical nomenclature. Chemical reactions. The states of
matter. Solutions and colligative properties. Chemical thermodynamics. Chemical kinetics. Chemical equilibrium in homeygsiesesisEquilibria

in solution: pH. Electrochemistry: galvanic cefid alectrolysis. Some industrial process.

Reference Texts

Nobile F., Mastrorilli P¥,La chimica di base con esertjZ.E.A.
Laird B.B" Chimica Generale McGraw Hill

Tagliatesta P. "Chimica Generale e Inorganica*eedes



2163- COMPLEMENTI DI ANALISI MATEMATICA
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMCA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CAPONIERASMO

Trainingobjectives
To provide basic tools and meaningful applications related to complex analysis, power and Fourier series, Laplace transform.

Prerequisites
The content of the courses Geometry and Algebra and Mathematical Analysis

Didactic Methods
In class lectures

Course programme

Complex functions: differentiability, CaueRyemann equations.
Laplace tranform, applications.

Power series. Analytic functions.

Holomorphicfuctions, Cauchy integral formula, applications.
Laurent series, residues and applications.

Fourier series.

Reference Texts

V. De @co, D. GiachettiMetodi Matematici per I'lngegneria Esculapio, Bologna, 2011.

Appunti delle lezioni.

Ulteriori testi suggeriti:

G. C. Barozzi "Matematica per I'Ingegneria dell'Informazione”, Zanichelli, Bologna, 2001.

M. Giaquinta e G.ModicaNote diMetodi Matematici per Ingegneria InformatitaPitagora Editrice, Bologna, 2007.

F. Gazzola, F. Tomarelli, M. Zanb&thalytic Functions, Integral transform, Differential Equatiori&sculapio, Bologna, 2013.



2163- COMPLEMENTI DI ANALISI MATEMATICA
MAT/05- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e deiformazione

Study courses LT04- INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@013- comune- BARI

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CAPONIERASMO

Trainingobjectives

To provide basic tools and meaningful applications related to complex analysis, power and Faesetaplace transform.

Prerequisites
The content of the courses Geometry and Algebra and Mathematical Analysis

Didactic Methods
In class lectures

Course programme

Complex functions: differentiability, CaueRyemann equations.
Laplace tranform, applications

Power series. Analytic functions.

Holomorphic fuctions, Cauchy integral formula, applications.
Laurent series, residues and applications.

Fourier series.

Reference Texts

V. De Cicco, D. Giachétietodi Matematici per I'lngegneria Esculapio, Bologna, 2011.

Appunti delle lezioni.

Ulteriori testi suggeriti:

G. C. Barozzi "Matematica per I'Ingegneria dell'Informazione”, Zanichelli, Bologna, 2001.

M. Giaquinta e G.ModicaNote di Metodi Matematici per Ingegneria Informatic&Pitagora Editrice, Bologna, 2007.

F. Gazzola, F. Tomarelli, M. Zanbithalytic Fungons, Integral transform, Differential Equatidn€sculapio, Bologna, 2013.



2561- COMPLEMENTI DI ELETTRONICA ANALOGICA
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MARZOCCBRISTOFORO

Trainingobjectives

The course aims to providhe students with the expertise needed to complete the electronics background acquired in the courses of the first level
degree. Reference circuit solutions for practical applications and issues raised by modern technologies are presentedssed,d#ng with
powerful analysis methodologies.

Prerequisites
Basic electronics, operational amplifiers, fundamentals of control systeorgh

Didactic Methods

Course programme

1. Feedback circuits: analysis of feedback circuits with alternative methods, return ratio, asymptotic gain formula (Rosdostauld),
Bode's formula, evaluation of terminal impedances with the Blackman's formula.
2. Advanced topics on statijiand compensation methods for operational amplifiers: circuits with two dominant poles, relationship between

gainbandwidth product and unity gain frequency, correlation between phase margin, Q factor of the closed loop poles, overdisetiting time
of the step response. Compensation methods for capacitive loads and OPAMP input parasitic capacitarafebedodp and*in-the-loop”
methods, gain compensation, lead compensation, Hzafdcompensation.

3. Linear oscillators and stability of the diion frequency. Phasshift, Bubba, Wien bridge, LC, thfpeint, negativeresistance oscillators,
quartz oscillators. Limitation and control of the oscillation amplitude. Non linear oscillators: Schmitt trigger recallP @R8N trianglevave
oscilator and amplitude limiters. Monostable circuits and ring oscillators.

4. Continuous time active filters: main specifications for the different filter types, synthesis methods, frequency transfosmBtguad
filters and different circuit implementatits: SallerKey, MFB, KHN, Téllhhomas.
5. Phase locked loops (PLL): operation principles, main architectures and configurations, basic building blocks: phase/@&bedtmp

filter. Phasefrequency detector, charge pump PLL.

Reference Texts



2500- COMPONENTI E CIRCUITI OTTICI
INGINF/02- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LM14- INGEGNERIA DELLE TELECOMUNICAZIONI (D.M. 270/04)
Study plans/Curricula LM1420- SISTEMI A RADIOFREQUENZA E OTTICI

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge PETRUZZEMINCENZO

Trainingobjectives
The course is aimed to give the main concepid the criteria for the design of optical components and systems to be used in the modern optical
telecommunication systems

Prerequisites
Fundaments on the material properties. Knowledge of the integration mettajdénear and non linear differential equations. Basis on the
electromagnetic fields.

Didactic Methods

Course programme

1. Materials for integrated optics and photonics (0.5 CFU): definitions and properties. Glasses, Polymers, Crystals, Semsiconduct

2. Tensors and crystallography (IC5U): Bravais gratings e point group. Crystal principal axes. Anisotropy and birefringency. Properties of
Lithium Niobate. Electroptic, acousteoptic, piezoelectric and pyroelectric effcts.

3. Passive Optical Components (2 CFU): Branching waveguideglaltdos. Interferometers. Couplers, Switches.

4. Optic fiber properties and applications in Telecommunications (1 CFU): Attenuation and dispersion in optical fibers.é&echaojmical

fiber fabrication. Measurements on optical fibers. Dispersionrfilhanged.

5. Nonlinear optical components (1 CFU): Second harmonic generation. Pockels effect. Kerr effect. SPM. FWM. XPM. Opteal non lin
switching, frequency conversion and modulation.

6. Soliton propagation (1 CFU): Blue and -shift. GVD. Normlaand anomalous dispersions. Dispersion and nonlinearity lengths.
Fundamental soliton.

7. Active Optical Components (2 CFU): Optical Transmitters: LED and Laser. Optida¢Fatmgvity and a single longitudinal mode cavities:

laser DFB and DBR. Quantwell, quantum wire and quantum dot lasers. Optical fiber EDFA and semiconductor SOA amplifiers. Systems with optical
amplifiers. Photodetectors and optical receivers

8. Optical components for lordistance and higitapacity transmissions (1 CFU): TDM WfidM systems. Optical filters. Optical networks
and circuits, addirop ADM. Optical cross connect OXC.
9. Numerical applications (2 CFU): Design of optical devices with electromagnetic solvers BPM, FDTD, etc.

Reference Texts

1. Appunti/dispense del corso in formato elettronico sul sito del DEI: http/dfige.poliba.it:8000/Petruzzelli.
2. A. Cutolo: Optelettronica, ottica, fotonica e laser.

3. Scuola superiore G. Reiss Romoli: Le fibre ottiche per le telecomunicazioni.



2160- COMUNICAZIONI ELETTRICHE
INGINF/03- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@013- comune- BARI

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge CAMARDARIETRO

Trainingobjectives
The course provides the basic tools to improve conceptual, methodological and computational analysis of the first scopletetécation systas.
It analyzes the characteristics of analog and digital modulations, considering simple analytical model for noise analysis.

Prerequisites
Mathematical Analysis. Fundamentals of Circuit Theory.

Didactic Methods
Lectures given in conventional manner, eventually supported by multimedia tools.

Course programme

- Transmission systems: basics. Noise temperature and noise figure. Noise of cascaded stages

- Analog and digital modulation with sinusoidal carrier. Amplitude modulation-8SB35 VSB, AM Standard, Quadrature. Phase and
Frequency Modulation: Spectrum, multiplexing in frequency. Digital modulation : OOK, BPSK, DPSK, FSK. Elementsltfleigtahodulation:
QPSK, MPSK, QAM, MSK, GMSK. OFDM modulation (notes). Spreathspestems (overview)

- Transmission of digital signals with pulse carrier. Rataplitude modulation, line codes and spectra, intgmbol interference, matched
filter.

- Effects of noise in telecommunications systems. Performance of systems in baseCloduedent and nowoherent detection of binary
digital signals. Signal to Noise (S / N) in analogue AM and FM.

Reference Texts
S. Haykin, M. Mohérintroduzione alle Telecomurazioni Analogiche e DigitaliCasa Editrice Ambrosiana.
John G. Proakis, Masoud SatesBbommunication Systems Engineering (2nd Edition), Prentice Hall;



2160- COMUNICAZIONI ELETTRICHE
INGINF/03- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTQIRAZIN.270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GRIECQUIGI ALFREDO

Trainingobjectives
The first module provides the basic conceptsuatbsignal theory that are preparatory to the second module, which explains the key design principles
of analog and digital transmission systems.

Prerequisites
Background on mathematical analysis and physics.

Didactic Methods

Course programme

- Basic signals

- Fourier series and transforms

- Timeinvariant linear systems

- Basic concepts on probability theory

- Continuous and discrete random variables

- Stochastic processes

- Spectral analysis of stochastic processes

- Basic principles of signal transmissions: sample theorem and quantization
- Basic concepts on information theory and Shannon theorem

- Basic concepts on error protection codes: the Hangrinde

- Noise in amplifying systems

- Analog transmissions in baseband channels

- Analog transmissions in passband channels: modulation systems
- Basic concepts on RADAR systems

- Digital transmission systems

Reference Texts

M. Luise, G. M. Vitetta, Teoria dei Segnali, Terza ediziongrisieg Hill, 2009.

Leon W. Couch, Fondamenti dlécomunicazioni. Sistemi di comunicazione analogici e digitali, Prentice Hall, settima edizione, 2008.
Simon Haykin, Michael Moher, Introduzione alle telecomunicazioni analogiche e digitali, CEA, 2007.



2160- COMUNICAZIONI ELETTRICHE
INGINF/03- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Infoazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GRIECQUIGI ALFREDO

Trainingobjectives
The first module provides the basic concepts about signal theory that are preparatory to the second module, which erainsi¢isign principles
of analog and digital transmission systems.

Prerequisites
Background on mathematical analysis and physics.

Didactic Methods

Course programme

- Basic signals

- Fourier series and transforms

- Timeinvariant linear systems

- Basic concepts on probability theory

- Contiruous and discrete random variables

- Stochastic processes

- Spectral analysis of stochastic processes

- Basic principles of signal transmissions: sample theorem and quantization
- Basic concepts on information theory and Shannon theorem

- Basic concepts oerror protection codes: the Hamming code

- Noise in amplifying systems

- Analog transmissions in baseband channels

- Analog transmissions in passband channels: modulation systems
- Basic concepts on RADAR systems

- Digital transmission systems

Reference Texts

M. Luise, G. M. Vitetta, Teoria dei Segnali, Terza ediziongrisieg Hill, 2009.

Leon W. Couch, Fondamenti di telecomunicazioni. Sistemi di comunicazione analogici e digitali, Prentice Hall, settim&266&ion
Simon Haykin, Michael Moher, Introduzione alle telecomunicazioni analogiche e digitali, CEA, 2007.



2131- CONTROLLI AUTOMATICI
INGINF/04- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'lnformazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 9

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orak

Professor in charge MAIONESUIDO

Trainingobjectives

The course provides basic modelling and analysis tools of lineairtivagant dynamic systems. It shows the principles of siirgiat singleoutput
feedback control of dynamic systems. The main analysis technige@savided for both the time and the frequency domain. In this way, it is possible
to assess the performance of feedback controlled systems in terms of stability, precision, robustness, and transientrbehaviou

Prerequisites
Good understanding of polynomials and roots, first and second order linear ordinary differential equations, complex ncontygles; functions of
complex variables, algebrealculus, physics, electrical circuits, Laplace transforms and inverse Laplace tr

Didactic Methods
The course includes lectures on theory, nuioar exercises in the classroom, and some laboratory sessions for computer simulation. Projector
equipment is sometimes used during lectures and single students are assisted in the dedicated reception hours.

Course programme

. TERMINOLOGY, DEFINITIONS AND FUNDAMENTAL CONCEPTS
. ELEMENTARY MODELLING OF DYNAMIC SYSTEMS

. ANALYSIS IN THE TIME DOMAIN

. THE FEEDBACK CONTROL PROBLEM

. PROPERTIEB EEEDBACK

. ANALYSIS IN THE FREQUENCY DOMAIN

. ROOT LOCUS METHOD

. BASICS ON DESIGN METHODS AND PID CONTROLLERS

. PC LABORATORY SESSIONS

10. Numerical examples and exercises cover all the course topics specified in sections from 1. to 7.
See the cours program for a detailed description.

©CoO~NOOULA,WNPE

Reference Texts

G. Marro, Controlli automatici, Zanichelli EdépBologna.

ULTERIORI TESTI SUGGERITI

G. F. Franklin, J. D. Powell, A. ErAda®ini, Controllo a retroazione di sistemi dinamici, vol. |, EAISES, Napoli, 2004 (Feedback Control of Dynamic
Systems, 4th ed., Prentice Hall, 2002).

P. Bolzern, R. Scattolini, Sichiavoni, Fondamenti di controlli automatici, McGidil, Milano, 1998 (I edizione) o 2015 (IV edizione).

A. Cavallo, R. Setola, F. Vasca, La nuova guida operativa a Matlab, Simulink e Control Toolbox, Liguori Editore, 2002.

M. Tibaldi, Note introduttre a Matlab e Control Toolbox, Progetto Leonardo, Bologna, Soc. Ed. Esculapio, 1993.



2581- CONTROLLO DI GESTIONE
INGIND/35- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1321- GESTIONE DI IMPRESA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge COSTANTINRICOLA

Trainingobjectives
This course aims at providing future management engineers with the fundamental knowledge, from both theoretical and pessfieativesabout
management accounting.

Prerequisites
financial accounting

Didactic Methods
In class lectures, case studies, workshops and seminars held by academic and practice world.

Course programme

1. Financial accounting and Management accounting. Cost classificediofiguration and behavior

2. Management accounting systems. Full costing: simple and complex techniques, innovative techniques: ABC, Balanced SB@ecard, M
standard costs, variances, Direct costing, short term decisions

3. Budgeting process. Processdacontext of planning and control, Strategic planning and budgeting process, Performance assessment and
Reporting

Reference Texts
Sistemi di controllo. Analisi economiche per le decisioni aziendali (14° edizione), R. N. Anthony, D. F. Hawkins, DKMAMdethant, McGraw
Hill, 2016



2581- CONTROLLO DI GESTIONE
INGIND/35- Ingegneria gestinale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1323- TECNOLOGIA E PRODUZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge COSTANTINRICOLA

Trainingobjectives
This course aims at providing future management engineers with the fundamental knowledge, from both theoretical and peassfieatives, about
management accounting.

Prerequisites
financial accounting

Didactic Methods
In class lectures, case stad, workshops and seminars held by academic and practice world.

Course programme

1. Financial accounting and Management accounting. Cost classification, configuration and behavior

2. Management accounting stgsns. Full costing: simple and complex techniques, innovative techniques: ABC, Balanced Scorecard, MBO,
standard costs, variances, Direct costing, short term decisions

3. Budgeting process. Process and context of planning and control, Strategic plandibgdgeting process, Performance assessment and
Reporting

Reference Texts
Sistemi di controllo. Analisi economiche per le decisioni aziendali (14° edizione), R. N. Anthony, D. F. Hawkins, DKMAMderchant, McGraw
Hill, 2016



2647- COSTRUZIONI DI STRADE, FERR. ED AEROP.
ICAR/04 Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civildmbientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0122- VIE E TRASPORTI

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge RANIERVITTORIO

Trainingobjectives
To provide students with advanced knowledge of design and constructions of Roads, railwaypatsl a

Prerequisites
Basic knowledge of design and constructions of Roads, railways and airports

Didactic Methods

Course programme

interactions between a road infrastructure and the environment
elements of a tewica project
technical and-economic documents
pavements

types

flexible

semirigid

rigid

materials

typologies

mechanical behaviour

design

pavement catalogue

flexible pavements

rigid pavements

preservation of the road bodies
types

hydraulic dimensioning
structural dimensioning criteria
surface water runoff

retaining walls

completation works

road barriers

signposting

* 0O OO0 ®* 00 ®* 000 * 000

L ST SIS}

Reference Texts

- G. Tesorieré Strade, ferrovie e aeropotfti- Vol. 1, Vol. 2 e Vol. 3, UTET

- P. Ferrari, F. Giannini.: Ingegneria Stradale, Vol 1, Vol 2. Ed. ISEDI

- M.Agostinacchio, D.Campa, S.Olita: Strade Ferrovie AeregddRC LIBRI Srl

- T. Esposito R. M&o “ Fondamenti di infrastrutture viarfe- Vol. 1 e Vol. 2, Hevelius

- F. Annunziata, M. Coni, F. Maltinti, F. Pinna, S. PbRaxgettazione stradale integrdtaZanichelli
- "Pavement analysis and design" Yang H. Huang

- C. Datei, G. Da Deppo "Le opiheauliche nelle costruzioni stradali”

- Appunti del corso



2799- COSTRUZIONI IN ZONA SISMICA
ICAR/QS Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge UVAGIUSEPPINA

Trainingobjectives

The course deals with the theoretical and applicatory aspects of Earthquake Engineering, with the aim of providing sitidémsbasics and
operational toos necessary for the study and design of earthquagistant buildings and for the vulnerability verification of existing buildings (with
particular reference to the RC buildings and masonry buildings).

The part devoted to technical and design issuesstesyatically referred to the framework of the current seismic codes (lItalian Technical Standards
for Construction and Eurocode 8 [1,2]).

In addition to the lectures, the course includes practical lessons of collective type.

Prerequisites
Mechanics of Materials, Structural Analysis and Design.

Didactic Methods
The course provides general ler#s, aimed at giving the theoretical basis of the course, and exercise lessons, devoted to learning activities (skills).
Specifically, the exercise lessons are composed of two consecutive activities: during the first one,

Course programme

1. Introduction to the problem of seismic safetf/structures (6h)

Lessons from the earthquakes of the past. Post damage observation: Failure mechanisms of traditional masonry buildimgseétaltisms of RC
buildings.

2.The origins of Earthquakes (2h)

The origin of earthquakes. From the theory of continental drift to the theory of plate tectonics. Seismic waves. Lodahtiampfihenomena. The
measurement scales of earthquakes.

3. Earthquake Engineering and the territory: risk and seismic vulnéyaffilxisting buildings (

Lesson hours: 88 h)

Risk, hazard and vulnerability. Elements at risk: sensitive and strategic buildings, the Historical and Monumental Beriegehuilding stock.
Methods for the Vulnerabilitu Assessment at the Regiondesdée Method of the Vulnerability Index. Multilevel approach. Risk management and
strategies for prevention and mitigation at the urban and regional scale. Examples and case studies.

4. Fundamentals of Dynamic of Structures (16h)

D' Alembert Principle. Lmped masses and distributed masses in dynamic models. Free vibrations of linear SDoF systems in undamped conditions.
Hysteretic damping and viscous damping. Free vibrations of linear SDoF systems with viscous damping. Forced vibratiorgstér8Bavitbut
damping: response to step function, harmonic function. Response of linear SDOF to arbitrary excitation: impulse funciiowe! Buhtegral.
Response of linear SDOF to earthquake excitation. Pseeldoity, displacement and pseudeceleration Respae Spectra. Dynamics of MDof
Systems. Modal Analysis. Equation of motion in principal coordinates and natural vibration modes.

5. Limit states and seismic action (14h)

Overview of European and lItalian Seismic Codes. Probabilistic approach the defin8igisroic hazard. Limit states in seismic design. Evaluation of
the seismic design action: elastic and inelastic response spectrum, design spectrum, behavior factor, performance basedelesarcelerograms:
natural, artificial and simulated accelemams, Seismic load combination.

6. The modern approach to seisan&sistant design of buildings (6h)

Calibration of the seismic risk level: performasmmsed design. General criteria of seismic design. Conceptual design: morphology and structure of
the building, regularity, ductility. Capacity Design. Non structural elements and facilities sensitive to absolute acceleration.

7. Methods of analysis (18h)

Structural modeling. Linear methods of analysis and verification: linear static analysis, dynami@natykis. Nottinear methods of analysis and
verification: nonlinear static analysis, nonlinear dynamic analysis. Use of automatic computer programs for the strucialalgnamd analysis.
Structural types.

8. Seismigesistant design of RC buildin@2£)

Preliminary design and layout of the structure. Ductile/brittle mechanisms and structural elements. Design Criteria aate8als MDesign and
verification of the structural elements: beams, columns, nodes, shear walls (internal actions, capadélg,nconstructive details). Secondary
elements and nosstructural elements. Design Criteria for Foundation structures.

9. Seismic vulnerability and safety assessment of existing buildings (4h)

Knowledge path, knowledge levels and partial safety factexperimental appraisal of the quality of in place materials and structural elements:
investigations and structural diagnostics. Methods of analysis. Use of computer programs for the automatic structuriboalBafety verifications
under anthropic adbn and under seismic actions. Coefficients of seismic vulnerability. Examples and case studies.

Reference Texts
1. Norme Tecniche per le CostruzierD.M. 14.01.08
2. Eurocodice 8.



3. M. Mezzina, D. Raffaele, G. Uva, G. Marano (a cura di): Progettazionerss@stente di edifici in cemento armato. Ed. Citta Studi di De
Agostini scuola. (ITALY). 2011. (disponibile nella biblioteca del DipartiiDeatech)

4. M. Mezzina, (a cura di). Fondamenti di Tecnica delle Costruzioni, Ed. Citta Studi di De Agostini scuola. (ITALY)oRMR. feitp

biblioteca del Dipartimento Dicatech).

5. Paulay, T., Priestley M.J.N. Seismic design of reinforcedeteramd masonry buildings (1992). Wiley, NY.

6. S. Casolo, F. Porco, G. Porco, G. Uva. Vulnerabilita strutturale e rischio sismico del Patrimonio Architettonico:nadisigimodelli. Ed.

Digilabs, ISBN9788875220211. Bari, dicembre 2008 (dispamatigebiblioteca del Dipartimento Dicatech).

7. M. Mezzina, M. Aristodemo, L. Jurina, G. Uva (a cura di). Rischio sismico e strategie di mitigazione per i cenasmdcLdino Castello.
Bari, Biblios editore. Luglio 2008. (disponibile nilidioteca del Dipartimento Dicatech.

8. M. Mezzina, G. Uva, R. Greco (a cura di). Sicurezza e conservazione delle prime costruzioni in calcestruzzo armagtuBiddidiea

Agostini scuola. 2008. (disponibile nella biblioteca del Dipartimento Dicatec
Appunti delle lezioni.
La bibliografia indicata & da ritenersi di base. Ulteriori informazioni verranno fornite durante il corso.



2293- COSTRUZIONI IN ZONA SISMICA
ICAR/0S Edilizia e ambiente

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO02- INGEGNERIA DEI SISTEMI EDILIZI (D.M)270/0

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge UVAGIUSEPPINA

Trainingobjectives

The course deals with the theoretical and applicatory aspects of Earthquake Engineering, with the aim of providing sitidémsbasics and
operational tools necessary for the study and design of earthque&istant buildhgs and for the vulnerability verification of existing buildings (with
particular reference to the RC buildings and masonry buildings).

The part devoted to technical and design issues is systematically referred to the framework of the current seissnfttal@ireTechnical Standards
for Construction and Eurocode 8 [1,2]).

In addition to the lectures, the course includes practical lessons of collective type.

Prerequisites
Mechanis of Materials, Structural Analysis and Design.

Didactic Methods
The course provides general lectures, aimed at giving the theoretical basis of the course, ambdeesons, devoted to learning activities (skills).
Specifically, the exercise lessons are composed of two consecutive activities: during the first one,

Course programme

1. Introduction to the problem of seismic safety of structures (6h)

Lessons from the earthquakes of the past. Post damage observation: Failure mechanisms of traditional masonry buildimgseétaltisms of RC
buildings.

2.The origins of Earthquakes (2h)

The origin of earthquakes. From the theory of continental driftite theory of plate tectonics. Seismic waves. Local amplification phenomena. The
measurement scales of earthquakes.

3. Earthquake Engineering and the territory: risk and seismic vulnerability of existing buildings (

Lesson hours: 88 h)

Risk, hazard and inerability. Elements at risk: sensitive and strategic buildings, the Historical and Monumental Heritage; Current boi#ting st
Methods for the Vulnerabilitu Assessment at the Regional scale. The Method of the Vulnerability Index. Multilevel appskachn&yement and
strategies for prevention and mitigation at the urban and regional scale. Examples and case studies.

4. Fundamentals of Dynamic of Structures (16h)

D' Alembert Principle. Lumped masses and distributed masses in dynamic models. Freenslwtinear SDoF systems in undamped conditions.
Hysteretic damping and viscous damping. Free vibrations of linear SDoF systems with viscous damping. Forced vibratiorgstér8Bavithout
damping: response to step function, harmonic function. Respasfslinear SDOF to arbitrary excitation: impulse function, Duhasnkitegral.
Response of linear SDOF to earthquake excitation. Pseeidoity, displacement and pseudaceleration Response Spectra. Dynamics of MDof
Systems. Modal Analysis. Equationraition in principal coordinates and natural vibration modes.

5. Limit states and seismic action (14h)

Overview of European and Italian Seismic Codes. Probabilistic approach the definition of Seismic hazard. Limit statesdassgis Evaluation of

the seismic design action: elastic and inelastic response spectrum, design spectrum, behavior factor, performance baddsedesigicelerograms:
natural, artificial and simulated accelerograms, Seismic load combination.

6. The modern approach to seisan&sistant design of buildings (6h)

Calibration of the seismic risk level: performasmmsed design. General criteria of seismic design. Conceptual design: morphology and structure of
the building, regularity, ductility. Capacity Design. Non structusahehts and facilities sensitive to absolute acceleration.

7. Methods of analysis (18h)

Structural modeling. Linear methods of analysis and verification: linear static analysis, dynamic modal anaHisisaiNoethods of analysis and
verification: noninear static analysis, nonlinear dynamic analysis. Use of automatic computer programs for the structural modeling and analysis
Structural types.

8. Seismigesistant design of RC buildings (22h)

Preliminary design and layout of the structure. Ductile/beitmechanisms and structural elements. Design Criteria at LSU. Materials. Design and
verification of the structural elements: beams, columns, nodes, shear walls (internal actions, capacity models, condetatsje Secondary
elements and nosstructurd elements. Design Criteria for Foundation structures.

9. Seismic vulnerability and safety assessment of existing buildings (4h)

Knowledge path, knowledge levels and partial safety factors. Experimental appraisal of the quality of in place matesialstanal elements:
investigations and structural diagnostics. Methods of analysis. Use of computer programs for the automatic structuriboalBafety verifications
under anthropic action and under seismic actions. Coefficients of seismic vulngré&bihmples and case studies.

Reference Texts
1. Norme Tecniche per le Costruzierid.M. 14.01.08
2. Eurocodice 8.



3. M. Mezzina, D. Raffaele, Gva, G. Marano (a cura di): Progettazione sisggistente di edifici in cemento armato. Ed. Citta Studi di De
Agostini scuola. (ITALY). 2011. (disponibile nella biblioteca del Dipartimento Dicatech)

4. M. Mezzina, (a cura di). Fondamenti di Tecnica dedetruzioni, Ed. Citta Studi di De Agostini scuola. (ITALY). 2013. (disponibile nella
biblioteca del Dipartimento Dicatech).

5. Paulay, T., Priestley M.J.N. Seismic design of reinforced concrete and masonry buildings (1992). Wiley, NY.

6. S. Casolo, F. Rar, G. Porco, G. Uva. Vulnerabilita strutturale e rischio sismico del Patrimonio Architettonico: indagini, analisiEdodelli.
Digilabs, ISBN9788875220211. Bari, dicembre 2008 (disponibile nella biblioteca del Dipartimento Dicatech).

7. M. Mezzina, M. Astodemo, L. Jurina, G. Uva (a cura di). Rischio sismico e strategie di mitigazione per i centri storici. Il casostellaino Ca
Bari, Biblios editore. Luglio 2008. (disponibile nella biblioteca del Dipartimento Dicatech.

8. M. Mezzina, G. Uva, R.€8p (a cura di). Sicurezza e conservazione delle prime costruzioni in calcestruzzo armato. Ed. Citta Studi di De

Agostini scuola. 2008. (disponibile nella biblioteca del Dipartimento Dicatech)
Appunti delle lezioni.
La bibliografia indicata & da ritenediibase. Ulteriori informazioni verranno fornite durante il corso.



2577- COSTRUZIONI IN ZONA SISMICA E TECNICA DELLE COSTR. I
ICAR/QS Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0121- STRUTTURE

Type Cantterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge RAFFAELBOMENICO

Trainingobjectives

The course is aimed at complete kvledge of the static structural typologies most frequently in civil engineering. It covers the basic theoretical
aspects of reinforced concrete, prestressed concrete, steel and compositecste@iete buildings and has the aim to convey to students theretal

tools for the analysis and design of such structures. The project aspects treaties refer to current national and Eurbpezah teces (NTC, EC3).

The Course foresees, close to theoretical lessons, also practical exercises of collectivelggsaom, on the same matter of lessons.

Prerequisites
Bases of structural mechanics and structural anslgad design.

Didactic Methods

Course programme

The contents of the course can be summarized as follows

Topic n. 1: Basic theoretical aspects of reinforced concrete elements.

Content details: (i) steelconcrete bond; (ii) cracking and Tension Stiffening mechanism; (iii) linear viscoelasticity principles, creep and shrinkage,
step-by-step procedures and algebraic methods for the creep analysis; (iv) the box girders, the vtarpioig and the effects due to transverse
deformability; (v) buckling of reinforced concrete compressed columns.

Topic n. 2: Basic theoretical aspects of prestressed concrete elements.

Content details: (i) materials and prestressing systems; (ii) lospreftress (iii) comparison between a simply supported and a continuous
prestressed concrete beam; (iv) design of sections for flexure; cable layouts (v) prestressing with bonded or unboundex] ¢eipddhear in
prestresseeconcrete beams; (vii) compositelements.

Topic n. 3: Basic theoretical aspects of steel buildings.

Content details: (i) The steel material. (ii) Definitions and classifications: members; connections and joint types. (iii) Classificaties of c
sections: influence of instability; el section classification criteria. (iv) Ultimate Limit States: tension members; compressed elements; elements
subjected to simple and composed bending; elements subjected to shear; a short account of elements subjected to comsinsttsre short
account for fatigue verification. (v) Serviceability Limit States: deflection control; vibration control. (vi) Boltedjointelded joints analysis: bolted
shear connections; bolted tension connections; tension plus shear connections; the welded eamneetification. (vii) Recurring typologies of
structural steel systems for civil and industrial buildings.

Topic n. 4: Basic theoretical aspects of stemncrete buildings.

Content details: (i) Introduction to composite steel and concrete; (ii) bagiacepts and classification of sections; (iii) connection systems for
steel and concrete composite elements; (iv) composite steekrete slabs; (v) composite stemincrete beams; (vi) composite stemincrete
columns.

Reference Texts

1. M. Mezzina, (a cura df)Fondamenti di Tecnica delle Costruziqr€@itta Studi Edizioni di De Agostini Scueldovara, 2013.

2. M. Mezzina, D. Raffaele, A. Vitone, (a curd @doria e pratica delle costruzibin cemento armatd Citta Studi Edizioni di De Agostini
Scuola-Novara, 2007.

3. Ballio, Bernuzzi, Progettare costruzioni in acciaio, Ed. HOEPLI, 2004, Milano.

4. Appunti delle Lezioni



2318- DINAMICA E CONTROLLO DELLE MACCHINE
INGIND/08- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30 - INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3021- ENERGIA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DAMBROSIOORENZO

Trainingobjectives

This course aims to teach principles of system dynamic analysis and the main design methodology of standard contrelieis empgigetic systems,
focusing on the basic concepts of stability and precision. Furthermore, the elementary notions of harmonic analysigoviltlbd. pAt the end of

the course a successful student should have developed a good ability to determine the system 1/O, ernthensysgem stability and precision.
Furthermore, he or she should be also able to design the main standard controllers.

Prerequisites
Good understanding of Calculus and energetic systems.

Didactic Methods

Course programme

General overview: mathematical model and I/O systems; differential equations and Laplace transform; first and secondstemier Seneral
properties of the contrbfeedback systems: parametric variation sensitivity; disturbance sensitivity; static, velocity and acceleration ehititg. Sta
theory: definitions and theorems: Routh criterion; Nyquist criterion; phase and amplitude margins. Harmonic analysiseatidddachs (1,25 CFU:
8l-4e). Root locus. Controllers design: standard controllers; observer controllers

Reference Texts



2770- DISCREE MATHEMATICS
MAT/03- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LM14- INGEGNERIA DELLE TELECOMUNICAZIONI (D.M. 270/04)
Study plans/Curricula PDS@015- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge ABATANGEL@TO

Trainingobjectives
The aim of this course is to provide some classical mathematical tools with application purposes. Byfteahnniques of Geometry, Algebra and
Number Theory this course introduce some basics of Cryptography and Coding Theory.

Prerequisites
Basic knowledge of Geometry and Algebra, espeahliyit vector spaces and linear systems. Basic principles of computer science.

Didactic Methods

Course programme

Finite sets and their cardinality [2 hours]

Combinatorics [4 hours]

Algebrac structures with particular focus on the finite case [2 hours]
Prime numbers [2 hours]

Euclidean algorithm of division and greatest common divisor [2 hours]
Residue clsses and linear congruences [2 hours]

Finite fields and their extensions [3 hours]

Eulef s totient function and Euler theorem [2 hours]

Cryptology: encryption, authenticatip cryptanalysis [2 hours]
Privatekey cryptology [6 hours]

Publickey cryptology [6 hours]

Block codes, erredetectingcodes and errocorrecting codes [4 hours]
Linear codes [5 hours]

Perfect codes (trivial, Hamming, Golay) [3 hours]

Cyclic codes and BCH codes [3 hours]

Reference Texts

L. Berardi and A. Beutelspacher, Matematica discreta, Dai fondamenti alle applicazioni,

Ed. Franco AngeliMilano ( ISBN 886449207 )

R. Hill, A first course in coding theory, Oxford Applied Mathematics and Computing Science Series,

Clarendon PressOxford ( ISBN -09-8538030 )

F.J. Mac Williams and N.J.A. Sloane, The theory ofeoreecting codes,

Ed. North Hollath, Amsterdam ( ISBN-42-4851933 )

A.A. Bruen and M.A. Forcinito, Cryptography, Information Theory, and@oreection: A Handbook for the 21st Century, John Wiley & Sons ( ISBN
0-47-1653179 )



2770- DISCRETE MATHEMATICS
MAT/03- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'lmioazione
Study courses LM17- INGEGNERIA INFORMATICA (D.M. 270/04)
Study plans/Curricula LM1723- PRODUCTIVE SYSTEMS

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge ABARNGEL®ITO

Trainingobjectives
The aim of this course is to provideme classical mathematical tools with application purposes. By means of techniques of Geometry, Algebra and
Number Theory this course introduce some basics of Cryptography and Coding Theory.

Prerequisites
Basic knowledge of Geometry and Algebra, especially about vector spaces and linear systems. Basic principles of camsputer scie

Didactic Methods

Course programme

Finite sets and their cardinality [2 hours]

Combinatorics [4 hours]

Algebraic structures with particular focus on the finite case [2 hours]
Prime numbers [2 hours]

Eudidean algorithm of division and greatest common divisor [2 hours]
Residue classes and linear congruences [2 hours]

Finite fields and their extensions [3 hours]

Eulef s totient function and Euler theem [2 hours]

Cryptology: encryption, authentication, cryptanalysis [2 hours]
Privatekey cryptology [6 hours]

Publickey cryptology [6 houfs

Block codes, erredetecting codes and erregorrecting codes [4 hours]
Linear codes [5 hours]

Perfect codes (tvial, Hamming, Golay) [3 hours]

Cyclic codes and BCH codes [3 hours]

Reference Texts



2006- DISEGNO
ICAR/17 Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio,J&didi Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge SPINELDOMENICO

Trainingobjectives
The course aims to stimulate critical awareness and provide scientific knowledge of thedsiethd techniques that allow you to switch from the
three-dimensional complexity of the space, to the construction of a model, either graphic, material or digital.

Prerequisites
Basic knowledge of elemtary geometry;
Control of the main techniques of manual drawing

Didactic Methods

Course programme

Syllabus- Lesson Topics

Topic n. 1: cylindricall projections: orthogonal projection

Content details: representation of the point, the line and of the plan; general conditions of belongiagatiélism and of perpendicularity, problems
of distancecorners, true greatness; representation of a circle; representation of polyhedrons, and section intersection of polyhestesnen the
representation of the conical surfaces

Topic n. 2: cylindeal projections: axonometric projections

Content details: obligue axonometric, fundamental triangle, theorem of Pohlke; orthogonal axonometric, isometric caval@tesswith
orthogonal projections.

Topic n. 3: conical projections: Perspective

Content details: perspective, key variables, elements of reference, central and accidental perspective

Topic n. 4: Architectural survey: Notes on architectural survey

Content details: methods of takever; direct method; The eidotipo (methods of implemetita). Measurement tools. Takever of the plan, method
of trilateration.

Syllabus- Workshop Topics

Topic n. 1: orthogonal projection

Content details: application method for tadimensional representation.

Exercises about building representation and giieplprocessing of the housing project.

Topic n. 2: axonometric and perspective projections

Content details: application methods of threimensional representation

Reference Texts



2051- Disegno dell'architettura
ICAR/17 Formazione di base nella storia e nella rappresentazione

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIEDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge VERDOSCRESARE

Trainingobjectives
Acquire the ability, through the study of representation systems, to know and to interpret reports of shape and fsipecarohitectural works and
of the anthropomorphic transformations of the territory.

Prerequisites
Knowledge of methods of descriptive geometry.

Didactic Methods

Course programme

Topic n. 1: Graphic communication, Knowledge and qualification.

Lesson hours: 4

Content details: Visual processing; psychology of vision; Relationship between sensation and ideas; Objectres#éreatpn; selcommunication
and communication with others; levels of iconicity; Manipulation and/or processing.

Topic n. 2: Analysis and representation of the architectural organism.

Lesson hours: 10

Content details: Materials; vertical structures, tmmtal structures flat and vaulted structures; structures and roofing materials, roof geometry,
vertical connections, architectural orders and decorative painting plastic.

Topic n. 3: Geometric surfaces and their recognition in building structures.

Lessorhours: 10

Content details: Origin and classification of geometric surfaces. Classification and representation of certain typesrgfwaaksnbarrel, cruising,
sailing, pavilion domes.

Topic n. 4: Techniques connotations of graphic and infographguéme.

Lesson hours: 10

Content details: Reading and representation of the territorial maps, cartography IGM, Regional, Provincial, Municipeljisagd R

Topic n. 5: Architectural and Urban Survey.

Lesson hours: 20

Content details: Knowledge of the efations required to perform a correct survey and its graphic representation, in a suitable scale, of a piece of
urban tissue or an architectural work.

Topic n. 6: Rules of graphics unification in relation to architectural drawing.

Lesson hours: 32

Contentdetails: Scale reduction, types of elaborate of building drawing. Acquisition of the procedures for the architectural Sumagls and
notation, paper supports, digital media. Tools and how to use them; contribution of computer for graphic expression.

Syllabus- Workshop Topics

Topic n. 1: Design for the construction of single family house (workgroup)

Workshop hours: 16

Content details: Each group of students will have to deal with the theme of the house, developing, on the basis of preeléfgsinaimeters, related
to a specified number of beds and rooms , a solution of single family house.

Topic n. 2: Architectural suey and/or urban (workgroup)

Workshop hours: 24

Content details: Students will have the opportunity to realize a complete search, that will be synthesized in detectiordggitdl format, prepared
according to precise instructions, which will be accamipd by all the documents collected and produced. The graphics must be made using the
AUTOCAD software and delivered in digital format.

Reference Texts



2562- DISPOSITIVI E SERSGOTONICI
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)

Study plans/Curricula LMO0421- SISTEMI ELETTRONICI PER LE BIOTECNOLOGIE
Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge PASSARQ@ITTORIO

Trainingobjectives
The aim of this course is an introduction of methods and techniquesdsigd of photonic devices and systems in fiber optic telecommunication
systems, optical signal processing and sensing.

Prerequisites
Basic knowledge of electronics and electromagnégicl$. Basic principles of optoelectronics.

Didactic Methods
Use of blackboard and slides.

Course programme

1. Material nonlinearity properties: SPM, XPM, FWM, Raman and Brillouin effects. Chromatic dispersion. Non linear Schroedinger etoatish. [4

2. Linear and notinear fiber photonic devices (EDFA and Ranmaplifiers, circulators, isolators, couplers, ring resonators, gratings, etc..). Examples.
[8 hours]

3. Optical modulation and RZ and NRZ formats. Transmitters. Detection and decision threshold. Electrical and optiaaicesiseddheir influence.
WDMtelecommunications systems. Soliton and psedidear regimes. Channel capacity. [8 hours]

4. Principles of optoelectronic sensing. Physical, chemical and biochemical photonic sensors. Fiber optic and integoaiedsphsors. Notes on
integrated biophdonics. Examples. [14 hours]

5. Techniques for design and fabrication of silicon integrated photonic sensors. [4 hours]

6. CAD techniques for design and simulation of complete photonic systems (Optisystem). [2 hours]

7. Hardware experiments. Experimentabparatus description. DFB laser characterization @ 1550 nm/1310 nm (LVI vs. Temperature). Measurement
set-up“DUT (device under test) anticoupler 50/50 characterization @ 1550 nm/1310 nm. FBT Coupler @ 1550/1310 nm. FBT WDM @ 1550/1310
nm. Connectors ahterminations (@ 1550 nm), APC, PC, return lossfedlgctions. Isolator @ 1550/1310 nm. Circulator @ 1550/1310 nm. Bragg
Grating (¢scan). Bragg Gratingtemp. sensor {-scan). WDM system (@ 1550/1310 nm). WDM bidirectional system (@ 1550/1310iben). F
attenuation (@ 1550/1310 nm). Fiber length (method 1 and 2). Chromatic dispersion. BER(COM) & Eye diegptiwexréd Dense WDM (DWDM)
system (crosstalk with VOA). [8 hours].

Reference Texts

G.P. Agrawal,Fiberoptic communication systeris John Wiley, 2002.

G.T. Reed,Silicon Photonics: the stats# the art’, John Wiley & Sons, Chichester, 2008.
A. Cutolo, Optoelettronica e fotonica, Aracne Ed., 2014.

V. Passard,Modeling of Photonic DevicesNOVA Science Publ., 2009.



2486- DISPOSITIVI ELETTRONICI AVANZATI
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO04- INGEGNERIAETTRONICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge PERRANNA GINA

Trainingobjectives
The aims of this course is to instill into students the study, the characterization and the design of the basic and ef thederm electronic devices.

Prerequisites
Fundamentals of Electronic Devices.

Didactic Methods

Course programme

Introduction to Quantum Mechanics; Electron Energy and States in Semiconductors; Conduction ad Valence Band Structicrenbhtktrinsic
Semiconductors; Feralirac Statistics; Drift current; Diffusi@urrent; Continuity Equation; Nonhomogeneous Semiconductors; Elements of Si and
GaAs Technology; Prototype pn Homojunctions; PSPICE Model for Diodes; BJT as Amplifier; PSPICE Model for BJT; JAR#ddehdoP IPETE
MOSFET; Heterojunction deviceESFET, HEMT, HBT; Semiconductor memory devices; Quantum computing and related devices; Carbon Nanotubes;
Submicrometer devices.

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

1) A. G. Perri:Fondamenti di Dispositivi ElettroriiciEd. Progedit, settembre 2010, ISBN-8885194080-2.

2) A. G. Perri:Dispositivi Elettronici AvanzatiEd. Progedit, gennaio 2011, ISBI8-88-6194081-9.

3) A. G. Perri:Problemi di Analisi e Progetto dei Dispositivi a Semicondutidte. Progedit, settembre 2008, ISBN-83%194029-1.
4) A. G. Perrf:Fondamenti di Elettroni¢g Ed. Progedit, febbraio 2009, ISBN-88%6194029-2.

5) A G. Perri¢ Dispositivi Elettronici, Manuale di progettazione con simulazioni PSFHEGEioni Progedit, Bari, 2012, ISBN-888194117-5.
TESTI DI CONSULTAZIONE:

1) B. I. Anderson, R. Anderson: Fundamentals of Semiconductor Devices, Mc Grawdill, 200

2) K.F. Brennan, A.S. Brown: Theory of Modern Electronic Semiconductor Devices, John Wiley & Sons, 2002.

3) Kwok K. Ng: Complete Guide of Semiconductor Devices. John Wiley & Sons, Inc., USA, 2002.

4) C.Y. Chang, S.M. Sze: ULSI Devices. John Wiles; 8&8&0SA, 2000.



2356- ECONOMIA E GESTIONE DELL'INNOVAZIONE
INGIND/35- Ingegnera gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1323- TECNOLOGIA E PRODUZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge ALBINO/ITO

Trainingobjectives

The aim of the course is to provide students with the basic conceptsrathodologies to understand and analyse the strategic processes o&firm
technological innovation. The course will be distinguished into two main parts aimed at investigating the dynamics obgésiriohovation and
the basic requirements for the delopment of an innovation strategy.

Prerequisites
Basics of microeconomics; Project management; Strategy and organization.

Didactic Methods
In class lectures and numerical applications.

Course programme

Definitions of strategy, innovation, drtechnology.
Sources of innovation.

Types of innovation and technological cycles.
First mover advantage.

Definition of strategic orientation.
Methodologies for selecting innovation projects.
Collaboration strategies.

Intellectual property protection.

Open innovation and crowdsourcing.
Crowdfunding.

Organizing innovation processes

Innovating through tradition.

Design driven innovation.

Case studies.

Reference Texts
Schilling M.A; Gestione dellinnovazion&, McGraw Hill, Milano, 2009.
Grandi A., Sombrero M:Jnnovazione tecnologica e gestione di impresa. La gestione strategicea@iazioné, Il Mulino, Bologna, 2005.



2356- ECONOMIA E GESTIONE DELL'INNOVAZIONE
INGIND/35- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1320- IMPRENDITORIALITA' E INNOVAZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge ALBINO/ITO

Trainingobjectives

The aim of the course is to provide students with the basic concepts and methodologies to understand and analyse thepteagsges of firfrs
technological innovation. The course will be distinguished into two main parts aimed at investigating #meict/of technological innovation and
the basic requirements for the development of an innovation strategy.

Prerequisites
Basics of microeconomics; Project management; Strategy and organization.

Didactic Methods
In class lectures and numerical applications.

Course programme

Definitionsof strategy, innovation, and technology.
Sources of innovation.

Types of innovation and technological cycles.
First mover advantage.

Definition of strategic orientation.
Methodologies for selecting innovation projects.
Collaboration strategies.

Intellectual property protection.

Open innovation and crowdsourcing.
Crowdfunding.

Organizing innovation processes

Innovating through tradition.

Design driven innovation.

Case studies.

Reference Texts
Schilling M.A; Gestione dellinnovazion&, McGraw Hill, Milano, 2009.
Grandi A., Sombrero M:Jnnovaione tecnologica e gestione di impresa. La gestione strategicardelvazioné, Il Mulino, Bologna, 2005.



2177- ELABORAZIONE NUMERICA DEI SEGNALI
INGINF/03- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0421- INGEGNERIA DETEEECOMUNICAZIONI

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GUARAGNELIORATALDO

Trainingobjectives

The course of Digital SiginProcessing introduces students to the basic methodologies used in systems for

numerical signal processing. The aim is primarily to achieve an operational level of theoretical knowledge, trying éorynkriti practice with
experimental exercises.

Prerequisites

Theory of deterministic signals

Random processes

Fourier transform

Systems: Linear/nonlinear, timearying/timeinvariant, static/dynamic
Transformation of signals by generic systems

Didactic Methods

Course programme

Linear timeinvariant systems, impulse response, convolatend Fourier transform. Sampling theorem. Reconstruction of a sampled signal and
aliasing. The sampling of the signals passes band.

Interpolation: interpolators of order zero and one. Interpolation and bicubic splines. Spectral properties of an itienddtar.

Frequency analysis of discrete signals in time. Fourier transform for digeretesignals (DTFT). Discrete Fourier Transform and the circular
convolution. Techniques overlap and save and overlap and add.

Efficient algorithms for the calculan of the DFT: the FFT decimation in time and decimation in frequency. Efficiency in FFT and generalization of
radix2.

Z transform and its properties. Analysis of linear time invariant in the domain Z with a zero and / or a pole.

Representation by bloa#tiagrams of some discretime systems (filters only zeros and only pole).

Oversampling and decimation of an entire factor. Transition from one frequency to another with rational relationship.

Passage between two closely spaced frequencies. Polyphase. filte

FIR digital filters: method of the windows and of the sampling frequency. Draft FIR filters excellent in constant rikp¢/ellan).

IIR filters by the use of the bilinear transformation. IIR filter design using the facilities

reverberant.

Main structures of FIR and IIR filters and stability to the quantization of coefficients.

Outline of spectral analysis techniques: general concepts anepatametric spectral estimation. Periodogram, techniques Tuckey and Blackman,
Hamming windows.

Discretetime systems feeded by random signals

Decision theory

Signal processing and estimation of parameters:

Autocorrelation function of a process and correlation functions of multiple processes

Covariance and correlation matrices

Estimate of the power spectrum afprocess: the periodogram

Linear prediction, signal whitening and AR models; eq-Wlaker AR models and ARMA.

Estimation of the power spectrum obtained from observations on a limited time.

Conventional methods and parametric estimate of the power spet. Estimators AR, MA and ARMA.

Algorithms and Pisarenko MUSIC and relationships with models AR.

Multidimensional signals and systems:

2D discrete Fourier transform; sampling the tdimnensional; reconstruction of twdimensional analog signal from the samples; use of the FFT in
the processing of twalimensional signals.

Applications:

SBC Subband Coding and outline of the wavelet

Outlinethe implementation of adaptive filters

The digital TV signal: sampling and quantization of the TV signal. Coding techniques of the TV signal.

OFDM and digital modulations

Digital terrestrial broadcasting, DVIBand DVH 2, hints to ATSC

Overview signal preessing radar and synthetic aperture radar.

The module provides numerical exercises in Matlab/Octave

Upon request a training in the laboratory for the development of numerical processing in programmable digital logic (SPBA / D

Reference Texts



1) openheim & Schafer, Discreiéme Signal Processing, Pearson Education, 3/E;1@BN.31988425, ISBNB: 9780131988422
2) Dimitris G. Manolakis, Vinay K. Ingle, Applied Digital Signal Processing, Cambridge University Pres<)-E28N BX#&0

3) J.GProakis, D.G. Manolakis, Digital Signal Processing, Principles, Algorithms and Applications, Prentice Hall, 1996

4) A. Papoulis, S. U. Pillai, Probability, Random Variables and Stochastic Processes;Hil§; @ath edition



2177- ELABORAZIONE NUMERICA DEI SEGNALI
INGINF/03- Ingegneria delle telecomurazioni

Academic year 2015

Faculty Dipartimento di Ingegnea Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0421- INGEGNERIA DELLE TELECOMUNICAZIONI

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GUARAGNELIORATALDO

Trainingobjectives

The course of Digital Signal Processing introduces students to the basic methodologies used in systems for

numerical signal processing. The aim is primarily to achieve an operational level of theoretical knowledge, tryindvéminkrid practice with
experimental exercises.

Prerequisites

Theory of deterministic signals

Random processes

Fourier transform

Systems: Linear/nonlinear, timerying/time-invariart, static/dynamic
Transformation of signals by generic systems

Didactic Methods

Course programme

Linear timeinvariant systems, impulse response, convolution and Fourier transform. Sampling theorem. Reconstruction of a samplaudsignal
aliasing. The sampling of the signals passes band.

Interpolation: interpolators of order zero and one. Interpolation and bicubic splines. Spectral properties of an interfddtation

Frequency analysis of discrete signals in time. Fourier transform for dideretesignals (DTFT). Discrete Fourier Tians and the circular
convolution. Techniques overlap and save and overlap and add.

Efficient algorithms for the calculation of the DFT: the FFT decimation in time and decimation in frequency. Efficich@néhdeneralization of
radix2.

Z transform ad its properties. Analysis of linear time invariant in the domain Z with a zero and / or a pole.

Representation by block diagrams of some disctete systems (filters only zeros and only pole).

Oversampling and decimation of an entire factor. Transifiom one frequency to another with rational relationship.

Passage between two closely spaced frequencies. Polyphase filters.

FIR digital filters: method of the windows and of the sampling frequency. Draft FIR filters excellent in constant rikpld¢Eaellan).

IIR filters by the use of the bilinear transformation. IIR filter design using the facilities

reverberant.

Main structures of FIR and IIR filters and stability to the quantization of coefficients.

Outline of spectral analysis techniques: general concepts anepatametric spectral estimation. Periodogram, techniques Tuckey and Blackman,
Hamming windows.

Discretetime systems feeded by random signals

Decision theory

Signal processing and estimatiohparameters:

Autocorrelation function of a process and correlation functions of multiple processes

Covariance and correlation matrices

Estimate of the power spectrum of a process: the periodogram

Linear prediction, signal whitening and AR models; ec-Walker AR models and ARMA.

Estimation of the power spectrum obtained from observations on a limited time.

Conventional methods and parametric estimate of the power spectrum. Estimators AR, MA and ARMA.

Algorithms and Pisarenko MUSIC and relationships mitdels AR.

Multidimensional signals and systems:

2D discrete Fourier transform; sampling the tdimnensional; reconstruction of twdimensional analog signal from the samples; use of the FFT in
the processing of twalimensional signals.

Applications:

SBCSubband Coding and outline of the wavelet

Outline the implementation of adaptive filters

The digital TV signal: sampling and quantization of the TV signal. Coding techniques of the TV signal.

OFDM and digital modulations

Digital terrestrial broadcastindVBT and DVH 2, hints to ATSC

Overview signal processing radar and synthetic aperture radar.

The module provides numerical exercises in Matlab/Octave

Upon request a training in the laboratory for the development of numerical processing in programngitaklagic (FPGA / DSP)

Reference Texts



1) Oppenheim & Schafer, Discreéfene Signal Processing, Pearson Education, 3/E;1GBN.31988425, ISBNB: 9780131988422
2) Dimitris G. Manolakis, Vinay K. Ingle, Applied Digital Signal Processing, Gaftdhinersity Press, ISBN 9¥821-110020

3) J.G. Proakis, D.G. Manolakis, Digital Signal Processing, Principles, Algorithms and Applications, Prentice Hall, 1996

4) A. Papoulis, S. U. Pillai, Probability, Random Variables and Stochastic Processas;Hilt; @urth edition



2177- ELABORAZIONE NUMERICA DEI SEGNALI
INGINF/03- Attivita formative affinio integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GUARAGNELIORATALDO

Trainingobjectives

The course of Digital Signal Processing introduces students to the basic methodologies used in systems for

numerical signal processing. The aim is primarily to achieve an operational level ddtiteddknowledge, trying to link theory and practice with
experimental exercises.

Prerequisites

Theory of deterministic signals

Random processes

Fourier transform

Systems: Linear/nonlinear, timearying/timeinvariant, static/dynamic
Transformation of signals by generic systems

Didactic Methods

Course programme

Linear timeinvariant systems, impulse response, convolution and Fourier transform. Sampling theorem. Reconstruction of a samplaudsignal
aliasing. The sampling of the signals passes band.

Interpolation: interpolators of order zero and one. Interpolation and bicubic splines. Spectral properties of an intengidtatio

Frequency analysis of discrete signals in time. Fourier transforndigeretetime signals (DTFT). Discrete Fourier Transform and the circular
convolution. Techniques overlap and save and overlap and add.

Efficient algorithms for the calculation of the DFT: the FFT decimation in time and decimation in frequency. Effi¢t&Tcand generalization of
radix2.

Z transform and its properties. Analysis of linear time invariant in the domain Z with a zero and / or a pole.

Representation by block diagrams of some disctete systems (filters only zeros and only pole).

Oversanpling and decimation of an entire factor. Transition from one frequency to another with rational relationship.

Passage between two closely spaced frequencies. Polyphase filters.

FIR digital filters: method of the windows and of the sampling frequencyt BiRffilters excellent in constant ripple (Pakks Clellan).

IIR filters by the use of the bilinear transformation. IIR filter design using the facilities

reverberant.

Main structures of FIR and IIR filters and stability to the quantization of coefficien

Outline of spectral analysis techniques: general concepts anepatametric spectral estimation. Periodogram, techniques Tuckey and Blackman,
Hamming windows.

Discretetime systems feeded by random signals

Decision theory

Signal processing and estinat of parameters:

Autocorrelation function of a process and correlation functions of multiple processes

Covariance and correlation matrices

Estimate of the power spectrum of a process: the periodogram

Linear prediction, signal whitening and AR models)yedeWalker AR models and ARMA.

Estimation of the power spectrum obtained from observations on a limited time.

Conventional methods and parametric estimate of the power spectrum. Estimators AR, MA and ARMA.

Algorithms and Pisarenko MUSIC and relationshifis models AR.

Multidimensional signals and systems:

2D discrete Fourier transform; sampling the tdimnensional; reconstruction of twdimensional analog signal from the samples; use of the FFT in
the processing of twalimensional signals.

Applications:

SBC Subband Coding and outline of the wavelet

Outline the implementation of adaptive filters

The digital TV signal: sampling and quantization of the TV signal. Coding techniques of the TV signal.

OFDM and digital modulations

Digital terrestrial broadcasting, DVIBand DVH 2, hints to ATSC

Overview signal processing radar and synthetic aperture radar.

The module provides numerical exercises in Matlab/Octave

Upon request a training in the laboratory for the development of nuo®processing in programmable digital logic (FPGA / DSP)

Reference Texts






2177- ELABORAZIONE NUMERICA DEI SEGNALI
INGINF/03- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezone

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GUARAGNELIORATALDO

Trainingobjectives

The course of Digital Signal Processing introduces students to the basic methodologies used in systems for

numerical signal processing. The aim is primarily to achieve aratipnal level of theoretical knowledge, trying to link theory and practice with
experimental exercises.

Prerequisites

Theory of deterministic signals

Random processes

Fourieg transform

Systems: Linear/nonlinear, timearying/timeinvariant, static/dynamic
Transformation of signals by generic systems

Didactic Methods

Course programme

Linear timeinvariant systems, impulse response, convolution and Fourier transform. Sampling theorem. Reconstruction of a sigmgdlechd
aliasing. The sampling of the signals passes band.

Interpolation: interpolators of order zero and one. Interpolation and bicubic splines. Spectral properties of an intengidtatio

Frequency analysis of discrete signals in time. Foura@isform for discretdime signals (DTFT). Discrete Fourier Transform and the circular
convolution. Techniques overlap and save and overlap and add.

Efficient algorithms for the calculation of the DFT: the FFT decimation in time and decimation in fredtffio®ncy in FFT and generalization of
radix2.

Z transform and its properties. Analysis of linear time invariant in the domain Z with a zero and / or a pole.

Representation by block diagrams of some disctete systems (filters only zeros and onlyie)o

Oversampling and decimation of an entire factor. Transition from one frequency to another with rational relationship.

Passage between two closely spaced frequencies. Polyphase filters.

FIR digital filters: method of the windows and of the samplingdency. Draft FIR filters excellent in constant ripple (Rt&<lellan).

IIR filters by the use of the bilinear transformation. IIR filter design using the facilities

reverberant.

Main structures of FIR and IIR filters and stability to the quantizafi@oefficients.

Outline of spectral analysis techniques: general concepts anepatametric spectral estimation. Periodogram, techniques Tuckey and Blackman,
Hamming windows.

Discretetime systems feeded by random signals

Decision theory

Signal processingnd estimation of parameters:

Autocorrelation function of a process and correlation functions of multiple processes

Covariance and correlation matrices

Estimate of the power spectrum of a process: the periodogram

Linear prediction, signal whitening and AR models; eq-Wlaker AR models and ARMA.

Estimation of the power spectrum obtained from observations on a limited time.

Conventional methods and parametric estimate of the power spectrum. Estimators AR, MYRM#AL

Algorithms and Pisarenko MUSIC and relationships with models AR.

Multidimensional signals and systems:

2D discrete Fourier transform; sampling the tdimnensional; reconstruction of twdimensional analog signal from the samples; use of the FFT in
the processing of twalimensional signals.

Applications:

SBC Subband Coding and outline of the wavelet

Outline the implementation of adaptive filters

The digital TV signal: sampling and quantization of the TV signal. Coding techniques of the TV signal.

OFDMand digital modulations

Digital terrestrial broadcasting, DVIBand DVH 2, hints to ATSC

Overview signal processing radar and synthetic aperture radar.

The module provides numerical exercises in Matlab/Octave

Upon request a training in the laboratory fitre development of numerical processing in programmable digital logic (FPGA / DSP)

Reference Texts






2125- ELETTRONICA APPLICATA
INGINF/01- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Affine/Integraiva

Total Credits 9

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MARZOCCBRISTOFORO

Trainingobjectives

First, the course aims to give the principles of the behaviour of the main electronic devices andasithelectronic circuits. A further goal is to
provide the students with the capability of assembling together the elementary stages and assessing their performanchatitiecthiques. Last,
a relevant field of expertise developed during the cousseepresented by the main applications of the operational amplifiers.

Prerequisites
Basic knowledge of maths and physics. Good understanding of einalytsis techniques.

Didactic Methods

Course programme

1. Principles of semiconductor physics.

2. pn junction, static and dynamic characteristics, simplified models, small signal model. Design of halveankfudictifiers with capacitance filter.
Zener diodes and design of simple agk regulators. Further diode applications.

3. Bipolar junction transistor models and characteristics. Design of the bias networks, small signal elementary amaglifielsd ctages, Darlington,
cascode and differential amplifiers.

4. MOSFET models,arhcteristics and applications. MOSFET based small signal amplifiers. Comparison with bipolar transistors.

5. Operational amplifiers characteristics and main applications: principles of negative feedback, differential ampiiie@P®MP characteriss,
inverting and norinverting amplifier, differential amplifier, inverting adder, buffer, integrator and differentiator, simple first ordensfilte

Reference Texts



2128- ELETTRONICA DI POTENZA
ING-IND/32- Ingegneria elettrica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 9

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MONOPOLVITO GIUSEPPE

Trainingobjectives

The course covers the main equipments used for controlled static conversion of electrical energy and their
most important applications. Of each scheme the operatimaracteristics and the design criteria are
examined. The aim is to provide students with the tools to understand the working principle and design
criteria of the most used power converters, depending also on their specific application.

Prerequisites
Calculus. Geometry. Electrotechnics. (Suggested)

Didactic Methods
Theoretical lecturesnumerical exercises and laboratory tests.

Course programme

1. Power Semiconductor Devices: Steathte characteristics. Switching ahateristics. Ratings.

2. AC/DC Converters: Principles of phesstrolled converter operation. Singfghase rectifier full

controlled. Thregphase fulwave rectifiers. Fourier Analysis. Simulation of the main conversion topologies using Matlab/Simulink.
3. DC/DC Converters: Chopper circuits for operation in one, two or four quadrants. Switeitieg

regulators: Buck regulators, Boost regulators. Simulation of the main conversion topologies using Matlab/Simulink.

4. DC/AC Converters: Voltageurce singlgphase and threghase bridge inverters: control signals and

operation for 180° conduction. PWM inverters: sinusoidal modulation. Simulation of the main conversion topologies usinsMuatlak.
5. AC/AC Convasts: Cycloconverters. Frequency converters with d.c. link. Frequency and voltage control.

Reference Texts

1. M.H.RASHID: "Elettronica di potenza. VVoDispositivi e circuiti = Pearson Prentice Hall 2007

2. M.H.RASHID: "Elettronica di potenza. Vohpplicazioni. - Pearson Prentice Hall 2008

3. N.MOHAN, T.M.UDELAND, W.P.ROBBINSEettronica di Potenza, convertitori e applicazigriioepli
2005



2370- ELETTRONICA PER SENSORI E TRASDUTTORI
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzate

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CORSFRANCESCO

Trainingobjectives

To describe the properties of a variety of sensors to measure temperature, position, deformation, strehgjihteigsity, ionizing radiations, etc. To

define the most suitable fronénd circuitry to process the signals produced by the various sensors, including low level signals affected by noise and
by external interferences.

Prerequisites
Basic electronics, operational amplifiers, fundamentalsasitrol system theory.

Didactic Methods

Course programme

Resistive, capacitive and inductive sensors. Linear Variable Differential Transformer. Measurement bridges. Instrumerghfien BMI. Noise
calculations. Isolation amplifiers. Railrail stages. Hall effect sensors. ISFETotdelindes and photodetectors. Wireless sensor networks.
Spectroscopy systems. A/D converters. Medical imaging systems (PET, SPECT, Compton, etc.)

Reference Texts

C. Kitchin, L. CountsA Designérs Guide to Instrumentation Amplifiets Analog Devices. 2004 (www.analdgyices.com).
W. Kester! Practical Design Techniques for Sensor Signal Conditioringlog Devices. 1999.

S. Francd Design with Operational Amplifiers and Analog Integrated G&culac Graw Hill. 2002.

Signal Conditioning Seminar Texas Instrument 2001 (www.ti.com)

D.H Sheingold:Transducer Interfacing HandbdoRnalog Devices, 1981.



2370- ELETTRONICA PER SENSORI E TRASDUTTORI
INGINF/01- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO06- INGEGNERIA DELL'AUTOMAZIONE ZDOK04)
Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CORSFRANCESCO

Trainingobjectives

To describe th properties of a variety of sensors to measure temperature, position, deformation, strength, light intensity, ionizitignagdéc. To
define the most suitable fronénd circuitry to process the signals produced by the various sensors, includireyihgignals affected by noise and
by external interferences.

Prerequisites
Basic electronics, operational amplifiers, fundamentals of control system theory.

Didactic Methods

Course programme

Resistive, capacitive and inductive sensors. Linear Variable Differential Transformer. Measurement bridges. Instrumerghfien BVI. Noise
calculations. Isolation amplifiers. Railrail stages. Hall effect sensors. ISFET. Photodiodes and photodetectors. Wireless sensor networks.
Spectroscopy systems. A/D converters. Medical imaging systems (PET, SPECT, Compton, etc.)

Reference Texts

C. Kitchin, L. CountsA Designérs Guide to Instrumentation Amplifi€rsAnalog Devices. 2004 (www.analdgyices.com).
W. Kester! Practical Design Techniques for Sensor Signal Conditiosinglog Devices. 1999.

S. Francd Design with Operational Amplifiers and Analog Integrated Cifcuits.c Graw Hill. 2002.

Signal Conditioning Seminar Texas Instrument 2001 (www.ti.com)

D.H Sheingold:Transducer Interfacing HandbdoRnalog Devices, 1981.



2010- ELETTROTECNICA
INGIND/31- Ingegneria elettrica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge VERGURSILVANO

Trainingobjectives
To teach the basic methods for the analysis of linear electrical and magnetic circuits in steady state and transienmtsonditio

Prerequisites
Algebra of real and complex numbers. Sinusoidal functions. Plane trigopnometry. Basic concepts of electromagnetism. edardigl @quations.

Didactic Methods

Course programme

--DC circuits

Definition of one port compnent; the port variables and conventions. The port relation of passive and active elements. Power and energy at the
port. Definition of electric circuit: node; mesh; graph of a circuit; treetree; independent nodes; fundamental meshes. The Kirchiaofirrent and
voltage laws. The Tellegen theorem. Series and parallel connections-pbandhe transformation of a-gonnection of resistors in acénnection.

The Thevenin and Norton theorems. The Millman theorem. Thepwrb elements: the four typ®f controlled sources. The analysis of non dynamic
linear circuits: the port relations and the topological independent relations. The solution of a circuit by means of natitenequr mesh equations.

--AC circuits

The skin effect. The porelations oflinear ideal resistor, capacitor and inductor. The port relations of coupled linear inductors. The ideal transformer.
The portrelation of a current and a voltage generator. The port relations of the four type of controlled sources. Sinusoids aatkabssors. The
phasorial current and voltage Kirchhoff lows. The phasorial port relations. Impedance and admittance. Phasor solutioisofvitircsinusoidal
excitation. Resonant circuits. Thevenin and Norton theorems. Millman theorem. Instantaneoavenagie power in AC circuits. Active, reactive,
apparent and complex power. Power factor. Power factor correction. The Boucherot theorem. Passpattvapresentations.

--Magnetic circuits

Magnetic properties of materials. Magnetization curve. Deifimitof magnetic circuit. Hopkinson law. Reluctance and permeance of a magnetic
circuit. Inductance of a coil. Kirchhoff laws of magnetic circuits. Permanent magnets. Magnetic energy. Magnetic foreleaviadr lof magnetic
circuits. Hysteresis curveakinonics. Hysteresis and eddy current losses. Complex reluctane.

--Threephase circuits

Symmetrical and balanced thrg#hase circuits. Phase and line variables. Instantaneous power. Active, reactive and complex power. Power
measurement. Symmetrical unbaleed threephase circuits. Invariance of measured active powAron method. Symmetrical components for the
analysis of unsymmetrical and unbalanced circuits.

--Linear Circuits with periodic inputs

Fourier series of a periodic function. Superposition of effects and circuit solution. Active, reactive and deforming power.

--Transient analysis of circuits

Timing analysis of the first and second order circuits: zero input response and natural frequeeitiestate response with canonical inputs.

Reference Texts
G. Rizzoni, F. Vacca, S. VergUetettrotecnica Principi e applicaziohj 3° Edzione, McGraw Hill, 2013.
S. Vergurd, Elettrotecnicd, EDISES? Edizione, 2012



2010- ELETTROTECNICA
INGIND/31- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 9

DidacticMethods Lezone

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge ACCIANGIUSEPPE

Trainingobjectives
To instill into pupils basic elements for the comprehension of elecrical circuits to be applied theoretically and exp#yimienthe feld of
telecommunicationsn systems.

Prerequisites
Linear algebraic and differential equation systems. Trigongmbtatrices and vectors. Electrostatic and. Magneto static fundamental laws. Complex
Numbers

Didactic Methods
Lectures given in the conventional manner eventually supported by multimedia, laboratoryvteaks, personalized feedback and coaching to
improve every aspect of the student work.

Course programme
Electric circuit variables and fundamental laws. Circuit elements. Mono e two ports. Power and energy. Resistive @itttsthe@rems. Topology
in circuits aalysis. Methods of circuits analysis. Response of first and second order circuits. Sinusoidatateadhalysis.

Reference Texts

1) Richard C. Dorf, James A. Svobid@icuiti elettrici’ Edizione italiana della Apogeo a cura di Dario D'Amore e Mauro Santomauro 2001
2) Balabanian, N. Electric Circuits, New York, Mc@ti#iyw1994

3) M. Vanvalkemburg, B.K. Kinariwdlainear circuit,Prentice Hall



2010- ELETTROTECNICA
INGIND/31- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di IngCivile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1620- CIVILE

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CARPENTIBRARIO

Trainingobjectives
At the end of the course studesiwill be able to analyze both DC and AC circuits, either single
or three phase systems, and the critical aspects of the electrical distribution.

Prerequisites
Mathematics and Physics.

Didactic Methods

Course programme

DC regime.

Units Systems, charge and current, voltage, power and energy, circuit elements, bipoles,
generators, resistors, Ohm's law, gealized Ohm's law, nodes, branches and loops,
fundamental theorem of network topology, Kirchhoff current law (KCL) and Kirchhoff

voltage law (KVL), series of resistors and voltage divider, parallel of resistors and current
divider. Transformations statdelta and deltastar. Network theorems: Linearity, principle of
superposition. Source transformation, Thevenin's theorem, Norton's theorem. Millman's
theorem. Maximum power transfer theorem, models of real generators. Definition of
dependent generator. Depelent generators of current and voltage. Computation of the
equivalent resistance in the presence of dependent generators. Capacitors and inductors:
physical principle of operation of the capacitors. Gauss' law. Plate, spherical and cylindrical
capacitor. 8ries and parallel of capacitors. Passivity, capacitor energy storage. Physical
principle of inductors working. The BiSavart law. Magnetonotion force. Hopkinson's law.
Lenz's law. Series and parallel of inductors. Passivity, inductor energy storage.

ACregime.

Periodic variables: average value, rms value, maximum value. Definition of rotating vector
and phasor, phasors and their properties, sinusoidal regime response. Relationship between
phasors for the circuit elements. Definition of impedance, admite, conductance and
susceptance. Kirchhoff's laws in the frequency domain. Instantaneous power and average
power, fluctuating power, instantaneous active power and reactive instantaneous power,
active and reactive power, apparent power, complex powerétdfactor. Maximum active power transfer theorem, conservation of the complex
power. Theorem of Boucherot. Total

and partial power factor correction. Thrgghase symmetrical and balanced.

Circuits with magnetic coupling and electrical systems.

Mutual inductance. Energy in a coupling circuit. Linear transformers. Ideal transformers.
Autotransformers ideals. Distribution of electricity. Electric cable and scope. Grounding systems. Electrical safet agdteart

Reference Texts

Custom publishing, M. Carpenti€tCircuiti elettrict, Create, MeGrawHill.
C. Alexander, M. SadikuCircuti Elettrici’ - McGrawHill.

G. Rizzonli;Elettrotecnicd - McGrawHill.

S. Vergurd; Eserciziari per ingegnerigElettrotecnicd - EdiSES.



2074- ESTIMO
ICAR/22 Edilizia e ambiente

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge D'AMATQMAURIZIO

Trainingobjectives

The aim of the course is providing the basic knowledge of real estate market, urban rent and market segmentation, FurglafmEntalerty
Valuations based on Internatial Valuation Standards and Introduction to Fundamentals of Real Estate Counseling. In the final part of the course an
introduction to quantity surveying is provided

Prerequisites
An introductory knowledge on Economics, Building Design and ManagementRiittig Site

Didactic Methods

Course programme

Syllabus- Lesson Topics

Topic n. 1: Introduction to Real Estate Market

Content details: Definition of Real Estate Appraisal, Definition of Economic Goods and Utility Functions, DefinitioBstafee&eal Estate Market
Segmentation, UrbaRent

Topic n. 2: Fundamental of Property Valuation

Content details: Basis of Value, Highest and Best Use and Most Probable Selling Price, Introduction to Internationeh &faduglon Standards
Topic n. 3: Introduction to Property Valuation Methodgies

Content details: Distinction between Value and Price, Methodologies and Basis of Value, Different Approaches to Progigoty. Wedrket Income
and Cost Approaches, Fundamentals of Market Comparison Approach, Fundamentals of Income Approduabtidntto Financial Math, Direct
Capitalization, Methodology of Determination of Overall Capitalization Rate, Fundamentals of Cost Approach, ConstriRécorestdiction Costs.
Topic n. 4 Determination of Construction Cost

Content details: Constructh and Reconstruction Cost, Replacement and Reproduction Cost, Quantity Surveying in ltaly

Syllabus- Workshop/Laboratory Topics

Topic n. 1: Property Valuation

Content details: Application of Valuation Methodologies to a Practical Case

Topic n. 2: QuantitBurveying

Content details: Cost estimation of a bill of material for construction work

Reference Texts



2022- FISICA GENERALE
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT40- INGEGNERIA DEI S\HTAEROSPAZIALI

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GIGLIETTRICOLA

Trainingobjectives
The course of Physics aims to give the students the knowledge of the laws of basic physics which are the basis forenanyseftthey will attend
to obtain the degree.

Prerequisites
Algebra, calculus, vectorial operations.

Didactic Methods

Course programme

Kinematics, vectors, motiin 1-D and 3D. Rotational motion.

Newton' s laws of motion. Conservative forces. Angular momentum, motion in presence of dissipative forces. Springs and osiciijaltors,
pendulum.

Work and kinetic energy, potential energy. Energy conservation plincip

Relative motion: reference frames, non inertial frames, fictitious forces.

Dynamics laws for multiple degree of freedom system of massive points: center of mass, angular momentum theorem, foorgaes)dKibnigs
theorems. Barycenter.

Rigid bodydynamics, mass moment of inertia, Huygeteneir theorem, maspendulum. Rotation of rigid bodies, rotations about moving points.
Collisions, elastic and anelastic collisions, collisions involving rigid bodies.

Oscillations in general: summation of harniooscillations, forced oscillator, resonance, oscillator with dissipative forces.

Central forces and properties, gravitational force, Kémdraws.

MaxweltBoltzmann distribution, temperature and average kinetic energy for perfect gas, entropy.

Static electricity: the structure of matter, charge interactions, conductor and insulators. Coudnalw, Electric Field, Gauss Law. Electric potential,
electric field as gradient of electric potential, electric dipole. Properties of the conductors,iapac

Polarization, Gauss Law for dielectric materials.

Electric field and movement of charges: electric current and density.. Classic model of conductios. [@Rmjoule effect, Resistors Kirkchheff
Laws.

Magnetic field movement of charge in magiudfield, Halls effect. Ampere law, magnetic fields generated by curgamtying wire. Magnetic torque
on currentcarrying loops. Magnetic force on a wire. B&dvarts Law and Ampere Law, force between parallel wires. Ampeaw for solenoid
and tomid. Faradays law and applications: auto and mutual induction, Ampeiexwell law, Maxwell equations.

Reference Texts

P. Mazzoldi, M. Nigro, C. Voci. Elementi di Fisica, vol. 1 e 2, Ed. EdISES, Napoli.
Tipler, Mosca- Corso di Fisica vol.1 e 2, Ed. Zanichelli.

D. Halliday, R. Resnick, J. Walker. Fondamenti di Fisica, ed. Ambrosiana, Milano.



2022- FISICA GENERALE
FIS/01- Fisica e chimica

Academic year 2015

Faculty Diparimento di Ingegneria Meccanica, Matematica e Management
Study courses LT40- INGEGNERIA DEI SISTEMI AEROSPAZIALI

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GIGLIETTRICOLA

Trainingobjectives
The course of Physics aims to give the students the knowledge of the lawsablgsics which are the basis for many of the courses they will attend
to obtain the degree.

Prerequisites
Algebra, calculus, vectorial operations.

Didactic Methods

Course programme

Kinematics, vectors, motion irl and 3D. Rotational motion.

Newton' s laws of motion. Conservative forces. Angular momentum, motion in presence of dissipative forces. Springs and osiciijaltors,
pendulum.

Work and kinetic energy, potential energy. Energy conservation principle.

Relative motion: reference frames, non inertial frames, fictitious forces.

Dynamics laws for multiple degree of freedom system of massive points: center of mass, angn&mtomo theorem, forces and torques, Kénig
theorems. Barycenter.

Rigid body dynamics, mass moment of inertia, Huyg&teseir theorem, maspendulum. Rotation of rigid bodies, rotations about moving points.
Collisions, elastic and anelastic collisiawlisions involving rigid bodies.

Oscillations in general: summation of harmonic oscillations, forced oscillator, resonance, oscillator with dissipative forces

Central forces and properties, gravitational force, Kémdraws.

MaxweltBoltzmann distriltion, temperature and average kinetic energy for perfect gas, entropy.

Static electricity: the structure of matter, charge interactions, conductor and insulators. Coudnalw, Electric Field, Gauss Law. Electric potential,
electric field as gradient @lectric potential, electric dipole. Properties of the conductors, capacitors.

Polarization, Gauss Law for dielectric materials.

Electric field and movement of charges: electric current and density.. Classic model of conductios. l@Rmjoule effectResistors Kirkchhdfé
Laws.

Magnetic field movement of charge in magnetic field, Hadiffect. Ampere law, magnetic fields generated by curgamtying wire. Magnetic torque
on currentcarrying loops. Magnetic force on a wire. Bgdvarts Law and Apere Law, force between parallel wires. Ampesed_aw for solenoid
and toroid. Faraddys law and applications: auto and mutual induction, Ampeiexwell law, Maxwell equations.

Reference Texts

P. Mazzoldi, M. Nigro, C. Voci. Elementi di Fisica, vol. 1 e 2, Ed. EdISES, Napoli.
Tipler, Mosca- Corso di Fisica vol.1 e 2, Ed. Zanichelli.

D. Halliday, R. Reisk, J. Walker. Fondamenti di Fisica, ed. Ambrosiana, Milano.



2022- FISICA GENERALE
FIS/01- Hsica e chimica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT39 INGEGNERIA DELL'AMBIENTE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GIGLIETTRICOLA

Trainingobjectives
The course of Physics aims to give the students the knowledge of the laws of basic physics which are the basis forenanyseftthey will attend
to obtain the degree.

Prerequisites
Algebra, calculus, vectorial operations.

Didactic Methods

Course programme

Kinematics, vectors, motion irl and 3D. Rotational motion.

Newton' s laws of motion. Conservative forces. Alag momentum, motion in presence of dissipative forces. Springs and oscillators, simple
pendulum.

Work and kinetic energy, potential energy. Energy conservation principle.

Relative motion: reference frames, non inertial frames, fictitious forces.

Dynamis laws for multiple degree of freedom system of massive points: center of mass, angular momentum theorem, forces and<tonigiss,
theorems. Barycenter.

Rigid body dynamics, mass moment of inertia, Huyg&tesieir theorem, maspendulum. Rotation ofigid bodies, rotations about moving points.
Collisions, elastic and anelastic collisions, collisions involving rigid bodies.

Oscillations in general: summation of harmonic oscillations, forced oscillator, resonance, oscillator with dissipative forces

Central forces and properties, gravitational force, Kémdraws.

MaxweltBoltzmann distribution, temperature and average kinetic energy for perfect gas, entropy.

Static electricity: the structure of matter, charge interactions, conductor and insul&@aglomb s Law, Electric Field, Gauss Law. Electric potential,
electric field as gradient of electric potential, electric dipole. Properties of the conductors, capacitors.

Polarization, Gauss Law for dielectric materials.

Electric field and movement of atges: electric current and density.. Classic model of conduction. ®haw, joule effect, Resistors Kirkchheff
Laws.

Magnetic field movement of charge in magnetic field, Hadiffect. Ampere law, magnetic fields generated by curgamtying wire. Mgnetic torque
on currentcarrying loops. Magnetic force on a wire. B&dvarts Law and Ampere Law, force between parallel wires. Ampeaw for solenoid
and toroid. Faraddys law and applications: auto and mutual induction, Ampeiexwell law, Maxwekkquations.

Reference Texts



2022- FISICA GENERALE
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile @hiimica
Study courses LT39 INGEGNERIA DELL'AMBIENTE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge GIGLIETTRICOLA

Trainingobjectives
The course of Physics aims to give the students the knowledge of the laws of basic physics which are the basis forananysestthey will attend
to obtain the degree.

Prerequisites
Algebra, calculus, vectorial ofions.

Didactic Methods

Course programme

Kinematics, vectors, motion irl and 3D. Rotational motion.

Newton' s laws of motion. Conservative forces. Angular momentum, motion in presence of dissipative forces. Springs and osiciijaltors,
pendulum.

Work and kinetic energy, potentiahergy. Energy conservation principle.

Relative motion: reference frames, non inertial frames, fictitious forces.

Dynamics laws for multiple degree of freedom system of massive points: center of mass, angular momentum theorem, foorgaes)dKibnigs
theorems. Barycenter.

Rigid body dynamics, mass moment of inertia, Huyg&teseir theorem, maspendulum. Rotation of rigid bodies, rotations about moving points.
Collisions, elastic and anelastic collisions, collisions involving rigid bodies.

Oscillations in general: summation of harmonic oscillations, forced oscillator, resonance, oscillator with dissipative forces.

Central forces and properties, gravitational force, Kémdraws.

MaxweltBoltzmann distribution, temperature and average kinetic endayyperfect gas, entropy.

Static electricity: the structure of matter, charge interactions, conductor and insulators. Coudnalw, Electric Field, Gauss Law. Electric potential,
electric field as gradient of electric potential, electric dipole. Propsertf the conductors, capacitors.

Polarization, Gauss Law for dielectric materials.

Electric field and movement of charges: electric current and density.. Classic model of conductios. [@Rmjoule effect, Resistors Kirkchheff
Laws.

Magnetic field novement of charge in magnetic field, Halleffect. Ampere law, magnetic fields generated by curgamtying wire. Magnetic torque
on currentcarrying loops. Magnetic force on a wire. B&dvarts Law and Ampere Law, force between parallel wires. Ampeaw for solenoid
and toroid. Faraddys law and applications: auto and mutual induction, Ampeiexwell law, Maxwell equations.

Reference Texts



2022- FISICA GENERALE
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LTO3- INGEGNERIA GESTIONALE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Cicloegnestrale

Exam type Orale

Professor in charge CREANZBONATO MARIA

Trainingobjectives

AIMS:

The course of Physics aims to give the students the knowledge @fwiseolf basic physics that are the basis for many of the courses they will attend
in order to obtain the degree.

Prerequisites
Calculus.

Didactic Methods

Course programme
Syllabus (Section 1):
1. The measurement in Physics
Kinematics of pointlike particles
Dynamics of pointlike particles
Relative motion
Systems of pointe particles
Rigid Bodies
Collisions
Oscillations
. Central Forces
THERMODINAMICS
Syllabus (Section 2):
ELETTROSTATICS
Electric Force and electric field
Work and electrostatic potential
Gauss law
Conductors e Dielectrics
Electric current
AGNETISM
Magpnetic field and magnetic force
Amperé s Law and sources of the magnetic field
Magnetism and matter
LECTROMAGNETISM
Maxwell equations.

LCoNoOA~WOD

SohwiheE

omo N

Reference Texts



2022- FISICA GENERALE
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3122- MECCANICA

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GIGLIETTRICOLA

Trainingobjectives
The course of Physics aims to give the students the knowledge of the laws of basic physics which are the basis forenanyseftthey will attend
to obtain the degree.

Prerequisites
Algebra, calculus, vectorial operations.

Didactic Methods

Course programme

Kinematics, vectors, motion irl and 3D. Rotational motion.

Newton' s laws of motion. Conservative forces. Angular momentum, motion in presence of dissipative forces. Springs and osiciijaltors,
pendulum.

Work and kinetic energy, potential energy. Energy conservation principle.

Relative motion: reference frames, narertial frames, fictitious forces.

Dynamics laws for multiple degree of freedom system of massive points: center of mass, angular momentum theorem, foorgaes)dKibnigs
theorems. Barycenter.

Rigid body dynamics, mass moment of inertia, Huyg&aseir theorem, maspendulum. Rotation of rigid bodies, rotations about moving points.
Collisions, elastic and anelastic collisions, collisions involving rigid bodies.

Oscillations in general: summation of harmonic oscillations, forced oscillator, resgrasuillator with dissipative forces.

Central forces and properties, gravitational force, Kémdraws.

MaxweltBoltzmann distribution, temperature and average kinetic energy for perfect gas, entropy.

Static electricity: the structure of matter, chargeeractions, conductor and insulators. Coulomsliaw, Electric Field, Gauss Law. Electric potential,
electric field as gradient of electric potential, electric dipole. Properties of the conductors, capacitors.

Polarization, Gauss Law for dielectric métks.

Electric field and movement of charges: electric current and density.. Classic model of conductios. [@Rmjoule effect, Resistors Kirkchheff
Laws.

Magnetic field movement of charge in magnetic field, Hadiffect. Ampere law, magnetic fisldenerated by currertarrying wire. Magnetic torque
on currentcarrying loops. Magnetic force on a wire. B&dvarts Law and Ampere Law, force between parallel wires. Ampeaw for solenoid
and toroid. Faraddys law and applications: auto and mutuaduction, AmpereMaxwell law, Maxwell equations.

Reference Texts



2022- FISICA GENERALE
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegnerideccanica, Matematica e Management
Study courses LTO3- INGEGNERIA GESTIONALE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge CREANZBONATO MARIA

Trainingobjectives

AIMS:

The course of Physics aims to give the students the knowledge of the laws of basic physics that are the basis for manyrs#shbey Wi attend
in order to obtain the degree.

Prerequisites
Calculus.

Didactic Methods

Course programme
Syllabus (Section 1):
1. The measurement in Physics
Kinematics of pointlike particles
Dynamics of pointlike particles
Relative motion
Systems of pointlike particles
Rigid Bodies
Collisions
Oscillations
. Central Forces
THERMODINAMICS
Syllabus (Section 2):
ELETTROSTATICS
Electric Force and electric field
Work and electrostatic potential
Gauss law
Conductors e Dielectrics
Electric current
AGNETISM
Magpnetic field and magnetic force
Amperé s Law and sources of the magnetic field
Magnetism and matter
LECTROMAGNETISM
Maxwell equations.

LCoNoOA~WOD

SohwiheE

omo N

Reference Texts



2156- FISICA GENERALE A
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Seondo Ciclo Semestrale

Exam type Orale

Professor in charge BRAMBILLNMASSIMO

Trainingobjectives
The aim is the achievement of a) knowledge of the fundamental phenomena in Mechanics, Fluiddynamics, Thermodynamidsti€deatrds
Electric Current Phenomena and b) the capability of applying suctiglgs to simple applicative problems.

Prerequisites
PREREQUISITES:
Basic knowledge of Analysis, Geometry and Linear/Vectorial Algebra.

Didactic Methods

Course programme

Measure and fundamental quantities in Physics.

Mechanics of pmt particles, system of particles and rigid bodies. Collisions.

Fluids at rest and in motion.

Thermometry, calorimetry, transformations, cycles. Ideal gases and microscopic model.

The three principles of thermodynamics, thermal engines and refrigerators, efficiencies. Entropy, unusable energy.
Electrostatics: forces, fields and potentials. Laws of the irrotational and solenoidal e.s. field.

Electric currents, classicaldgbry of conduction, resistivity, circuits in d.c.

Nook,rownE

Reference Texts

Mazzoldi, Nigro, Voci, Elementi di Fisica voll.1 e 2, EdiSes, VI ed. 2010.

Halliday, Resnick, Walker, FONDAMENT!I di FISICA Voll. 1 e 2 (V o VI edizione) Casa Editrice Ambrosiana, Milano
Esercizi da R.Serway, J.Jewetincipi di Fisica, voll.1 e 2, Edises 2008



2156- FISICA GENERALE A
FIS/01- Fisica echimica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge SPAGNOL®@INCENZO LUIGI

Trainingobjectives
To understand the main aspects of the classical mechanics, of the thermodynamics and of the electrostatics

Prerequisites
Good knowledge of fundamental mathematics: ability to solve first degree and quadratic equations and systems of linearsedpaaitknowledge
of geometric properties and of trigonometric functions and methods.

Didactic Methods

Course programme

The Physics and its scientific approach, physical quantities

Scalars and vectors,

Point masses kinematics,

Point masses dynamics,

Dynamics of systems of point masses,

Dynamics ofigid bodies,

Collisions dynamics.

Thermodynamics: thermodynamics coordinates, Temperature, Zero thermodynamics law, Thermodynamics transformation, Eqattten of
Perfect gas, First thermodynamics law, Thermal machines, Second thermodynamics flapy.Ent

Electrostatics: Electric charge, Coulomb's law, Electric field, Electrostatic potential, Gauss' law, | Maxwell equdtiondifdée, Conductors,
Electrical capacitance, Capacitors, Electrostatic energy, Dielectrics.

Stationary electric curren€lectrical resistance, Ohm's law, Joule effect, Electromotive force, Kirchhoff's circuit laws.

Reference Texts

P.Mazzoldi M. Nigro- C. Voci Fisica Vol. 1 Meccar@— Termodinamica EdiSES Edizioni
P.Mazzoldi M. Nigro- C. Voci Fisica Vol. 2 Elettromagnetism&diSES Edizioni

D. Halliday, R. Resnick, J. Walkeisica 1Vol | e ll- Ambrosiana



2156- FISICA GENERALE A
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge SPAGNOL®@INCENZO LUIGI

Trainingobjectives
To understandite main aspects of the classical mechanics, of the thermodynamics and of the electrostatics

Prerequisites
Good knowledge of fundamental mathematics: ability to solve first degree and quadratic equations and systems of linearsedpaaic knowledge
of geometric properties and of trigonometric functions and methods.

Didactic Methods

Course programme

The Physics and its scientifigproach, physical quantities

Scalars and vectors,

Point masses kinematics,

Point masses dynamics,

Dynamics of systems of point masses,

Dynamics of rigid bodies,

Collisions dynamics.

Thermodynamics: thermodynamics coordinates, Temperature, Zero thermodgadaw, Thermodynamics transformation, Equation of state,
Perfect gas, First thermodynamics law, Thermal machines, Second thermodynamics law, Entropy.

Electrostatics: Electric charge, Coulomb's law, Electric field, Electrostatic potential, Gauss' Exwell Mquation, Electric dipole, Conductors,
Electrical capacitance, Capacitors, Electrostatic energy, Dielectrics.

Stationary electric current: Electrical resistance, Ohm's law, Joule effect, Electromotive force, Kirchhoff's circuit laws.

Reference Texts

P.Mazzoldi M. Nigro- C. Voci Fisica Vol. 1 Meccanieal ermodinamica EdiSES Edizioni
P.Mazzoldi M. Nigro- C. Voci Fisica Vol. 2 Elettromagnetism&diSES Edizioni

D. Halliday, R. Resnick, J. Walkeisica 1Vol | e ll- Ambrosiana



2156- FISICA GENERALE A
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUDDIARLM.270/04)
Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge BRAMBILLNMASSIMO

Trainingobjectives
The aim is the achievement of a) knowledge of the fundamental phenomena in Mechanics, Fluiddynamics, Thermodynamidsti€deatrds
Electric Current Phemoena and b) the capability of applying such principles to simple applicative problems.

Prerequisites
PREREQUISITES:
Basic knowledge of Analig, Geometry and Linear/Vectorial Algebra.

Didactic Methods

Course programme

Measure and fundamental quantities in Physics.

Mechanics of point particles, system of particles and rigid bodies. Collisions.

Fluids at rest and in motion.

Thermometry, calorimetry, transformatian cycles. Ideal gases and microscopic model.

The three principles of thermodynamics, thermal engines and refrigerators, efficiencies. Entropy, unusable energy.
Electrostatics: forces, fields and potentials. Laws of the irrotational and solerosddield.

Electric currents, classical theory of conduction, resistivity, circuits in d.c.

Nook,rownE

Reference Texts

Mazzoldi, Nigro, Voci, Elementi di Fisica voll.1 e 2, EdiSes, VI ed. 2010.

Halliday, Resnick, Walker, FONDAMENT!I di FISICA Voll. 1 e 2 (V o VI edizione) Casalitd&rareaAMilano
Esercizi da R.Serway, J.Jewett, Principi di Fisica, voll.1 e 2, Edises 2008



2161- FISICA GENEEAB
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@013- comune- BARI

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CHIARADINARIA TERESA

Trainingobjectives
The course aims to provide basic knowledge of Electromagnetism and Optics, the acquisition of methods and principlesuisethér which is a
prerequisite.

Prerequisites
General Physics A. Mathematical Analysis.

Didactic Methods

Course programme

Magnetic Interaction: the Ampére law ; the Ampéraplace law.
Magnetic induction: the Faraday law; Analysis of RLC circuit.
Energy of the magnetic field.

Magnetization of matter.

The AmpereMaxwell law; the Maxwell equations.
Electromagnetic Waves; Poynting vector.

Geometrical Optics: Huygérsand Fermats pinciple.

Optical instruments: mirrors, lenses.

Interference, Diffraction.

Polarization of visible waves.

Reference Texts



2161- FISICA GENERALE B
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CHIARADINARIA TERESA

Trainingobjectives
The course aims to provide basic knowledge of Electromagnetism and Optics, the acquisition of methods and principlesuisethér which is a
prerequisite

Prerequisites
General Physics A. Mathematical Analysis

Didactic Methods

Course programme

Magnetic Interaction: the Ampére law ; the Ampéraplace law.
Magnetic induction: the Faraday law; Analysis of RLC circuit.
Energy of the magnetic field.

Magnetization of matter.

The AmpereMaxwell law; the Maxwell equations.
Electromagnetic Waves; Poynting vector.

Geometrical Optics: Huygérsand Fermats principle.

Optical instruments: mirrors, lenses.

Interference, Diffraction.

Polarization of visible waves.

Reference Texts



Academic year
Faculty

Study courses

Study plans/Curricula
Type

Total Credits
DidacticMethods
Didactic Period
Exam type

Professor in charge

Trainingobjectives

2793- FISICA GENERALE B
FIS/01- Fisica e chimica

2015

Dipartimento di Ingegneria Elettrica e dell'Informazione

LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
LT0422_TA- INGEGNERIA ELETTRONICA PER L'INDUSTRIA E L'AMBIENTE

Base

6

Lezione

Primo Ciclo Semestrale

Orale

BRUNGBIUSEPPE EUGENIO

Understanding of the main phenomena in electromagnetism and optics through the study and analysis of their fundamental laws

Prerequisites

Good knowledgwe of basical mathematics: ability to solve first and second order equation and system of equations; knéwiedgain functions
and trigonometric formulas. Knowledge of the classic mechanics, estatits and notions about the electric

Didactic Methods

Course programme

Magnetisms: magnetic field, force acting on charge and electric circuits. Ampere's theorem.
Electrodynamics: electromagnetic induction, the Maxwell laws, electromagnetic waves.
Optics: geometrical optics, physicaltimg. Interference and diffraction.

Reference Texts



2004- FISICA GENERALE |
FIS/01- Fisica e chimica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA QIEIE AMBIENTALE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge SPAGNOL®@INCENZO LUIGI

Trainingobjectives
The aim of the course is to give to the student an organic knowledge of the fundamental laws of classical mechanics rfelgynantacs and rigid
bodies, short account of fluids; the student should become able to solve in an autonomous way simple problems.

Prerequisites
The knowledge of the elementary matmatics and of the differential and integral calculation is recommended.

Didactic Methods

Course programme

Syllabus- Lesson Topics

Topic n. 1: Physical Units, vectors and Elementary kinematics

Topic n. 2: Elementary dynamics, inertial and accelerated reference frames

Topic n. 3: Kinematcof discrete and continue mass distribution, Kinematics of the rigid body
Topic n. 4: Gravitation and Fluids

Reference Texts



2122- FISICA TECNICA
INGIND/11- Ingegneria energetica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3121 TA- INDUSTRIALE

Type Cantterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MARTELLOTFHFRANCESCO

Trainingobjectives
To supply the students, by learning the laws of Thermodynamics and of Heat Transfer, with a methodologicabtuiesisa analyze the behaviour
of a thermodynamic system.

Prerequisites
Basic concepts of Calculus, Geometry and Algebra and of General Physics.

Didactic Methods

Course programme

Thermodynamics: Thermodynamic systems (closed systems and open systems). Thermodynamic properties, thermodynamic equiibrium an
thermodynamic processes. Zeroth and First laws of thermodynamics.-Vfiesurface of a pure substance. Property tables and gntgpmliagrams.
The idealgas model and the incompressibile substances model. The Second law of thermodynamics and entropy. (T, s) diagramiagchth, s) d
Steadyflow work equation. Isentropic efficiencies.

Power and Refrigeration cycles: Rankine cyielleBrayton cycle, Otto cycle, Diesel cycle, Vapmnpression refrigeration cycle.

Psychrometry: Humid air, absolute and relative humidity, dew point and wet bulb temperature. Psychrometric chart. Elemesfoymation of
humid air. Air conditiomig cycles.

Heat Transfer: Steady heat conduction (plane wall, cylindrical wall, spherical wall, multilayer walls). Forced and naroabepdimensionless
numbers, empirical correlations. Thermal radiation: black body, gray surface, atmospheridam@diation, radiation heat transfer between black
bodies and between gray surfaces. Combined mechanisms of heat transfer. Heat exchangers.

Reference Texts



Academic year
Faculty

Study courses

Study plans/Curricula
Type

Total Credits
DidacticMethods
Didactic Period
Exam type

Professor in charge

Trainingobjectives
Prerequisites
Didactic Methods
Course programme

Reference Texts

2098- FISICA TECNICA AMBIENTALE
INGIND/11- Edilizia e ambiente

2015

Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
LTO2- INGEGNERIA EDILE (D.M.270/04)

PDSE013- comune

Caratterizzante

6

Lezione

Secondo Ciclo Semestrale

Orale

FATADA

Y.A.Cengel, 2009, Termodinamica e trasmissione del calore. Mé¢@lidwbri Italia
Moncada Lo Giudice G., De &4dirL., 2000, Progettazione di impianti tecnici, Casa Editrice Ambrosiana
Cirillo E., Martellotta F., 2012, Requisiti acustici passivi degli edifici, EdicomEdizioni



2098- FISICA TECNICA AMBIENTALE
INGIND/11- Discipline fisicaecniche ed impiantistiche per l'architettura

Academic year 2015

Faculty Dipartimento di Scienze dell'Ingegneria Civile e dell'Architettura
Study courses LM53CU INGEGNERIA EBE ARCHITETTURA (D.M.270/04)
Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge STEANIZZPIETRO

Trainingobjectives

The course is aimed at providing technical knowledge, quantitative assessment tools and reference data in terms of gaityonfined
environment and energy performance, as well as consistent building technologies.

The contents include the fundamentai§thermodynamics, heat transfer, thermal comfort, building thermophysics;@iditioning systems.

The goal is aimed at allowing students:

- acknowledgement of hygrothermal environmental phenomena, in relation to human perception and to the presepfatiglding materials;

- ability to make informed choices in the physitethnical project of the building;

- Ability to identify the most suitable hvac systems for the building climatization.

Prerequisites
It is expected to know the fundamentals of Physics and Mathematics.

Didactic Methods
Lectures and exercitations to the blackboard, supported by slides.

Course programme

THERMODYNAMICS AND HEAT TRANSFER (6 ECTS)

Thermodynamic system and its properties.

Elements of statics and dynamics of fluids

Conservation equatio of mass. Pressure losses in ducts and Moody diagram.

Conservation equation of energy for stationary flow in open systems.

Thermodynamic cycles. Direct steam cycle (Rankine).

Steam reverse cycle. Refrigerators and heat pumps.

The humid air, psychrometrjroperties and diagrams.

Moist air transformations, transformations in the UTA.

Heat transfer: heat conduction, convection, radiation.

Flat and cylindrical wall in constant thermal regime.

Thermal transients. Thermal conduction in steady periodic state.

Water vapor diffusion. Thermohygrometric performance according to UNI EN ISO 13788.
Thermophysical properties of materials, the UNI EN ISO 10456. Properties of insulating materials.
BUILDING PHYSICS (3 ETCS)

Elements of building climatology. The climatealfor the design (climatic zones, degree days).

Outlines of thermohygrometric comfort and IAQ (Indoor Air Quality).

Heat and mass balances of built environment: winter / summer conditions, environmental control modes.
Thermal performance of opaque envpla thermal parameters in steady state and dynamic conditions.
Thermal performance of transparent envelope.

Thermal bridges.

Winter heat load in the design conditions (UNI EN 12831).

Energy demand for air conditioning.

Energy certification of buildings.

AIR CONDITIONING SYSTEMS (3 ETCS)

Installations for the air conditioning of buildings.

Water-based heating systems. Elements of sizing.

Air conditioning systems. Types and elements of sizing.

Demand Controlled Ventilation.

Renewable energy systems. Thermad photovoltaic solar energy.

Numerical exercises

There are numerical exercises concerning: the behavior of simple thermodynamic systems, psychrometry, heat transfengrcomifabnents,
control of condensation in building components, application of snaisd energy balance in the built environment, thermal loss calculation under
Winter design conditions.

Laboratory activities

There are laboratory activities about the measurement of temperature, humidity, air velocity and thermal transmittancks of wal

Reference Texts
-Cengel, Y.A., Termodinamica e Trasmissione del Calore, IV edizione, NtGIG204.3.



-Corrado V., Fabrizio E., Fondamenti di Termofisicaiificio e Climatizzazione, CLUT, Torino4201
-Corrado V., Fabrizio E., Applicazioni di Termofisicaktdficio e Climatizzazione, CLUT, Torino, 2009.
-Ulteriori riferimenti bibliografici, legislativi e normativi verranno forniti durante il corso.



2098- FISICA TECNICA AMBIENTALE
INGIND/11- Ingegneria della sicurezza e protezione civile, ambientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, darritorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1621- AMBIENTALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge FATADA

Trainingobjectives

Prerequisites

Didactic Methods

Course programme

Reference Texts

- Y.A.Cengel, 2009, Termodinamica e trasmissione del calore. Md@lidwbri Italia

- Moncada Lo Giudice G., De Santoli L., 2000, Progettazionpidntirtecnici, Casa Editrice Ambrosiana
- Cirillo E., Martellotta F., 2012, Requisiti acustici passivi degli edifici, EdicomEdizioni



2133 - FISICA TECNICA E SISTEMI ENERGETICI
INGIND/08- Ingegneria energetica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LTO3- INGEGNERIA GESTIONALE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge AMIRANTRICCARDO

Trainingobjectives

To supply the students, by learning the laws of Thermodynamics and of Heat Transfer, with a methodological basis iaralyeetthe behaviour

of a thermodynamic system.

*kkkk

The course aims to provide the basic theoretical knowledge and calcufagtimods for the management and design of industrial systems aimed at
the transformation and conversion of energy to the future management engineers.

Prerequisites
Basic concepts of Calculus, Geometry and Algebra and of General Physics.

Didactic Methods
portable PC; projector; course official notes.

Course programme

1nd module

Thermodynamics: Thermodynamic systems (closed systems and open systems). Thermodynamic properties, thermodynamic eandlibrium
thermodynamic processes. Zeroth andsFlaws of thermodynamics. ThewT surface of a pure substance. Property tables and property diagrams.
The idealgas model and the incompressibile substances model. The Second law of thermodynamics and entropy. (T, s) diagramiagchth, s) d
Steadyflow work equation. Isentropic efficiencies.

Power and Refrigeration cycles: Rankine cycle, 3ragton cycle, Otto cycle, Diesel cycle, Vagampression refrigeration cycle.

Psychrometry: Humid air, absolute and relative humidity, dew point and wist temperature. Psychrometric chart. Elemetary transformation of
humid air. Air conditioning cycles.

Heat Transfer: Steady heat conduction (plane wall, cylindrical wall, spherical wall, multilayer walls). Forced and naeoabepdimensionless
numbes, empirical correlations. Thermal radiation: black body, gray surface, atmospheric and solar radiation, radiation sieatitetneen black
bodies and between gray surfaces. Combined mechanisms of heat transfer. Heat exchangers.

2nd module (Energy Sgshs)

1. General characteristics of fluid machinery (0.8 ECTStEXL Classification of turbomachinery. Turbomachinery efficiency. Real
transformations and irreversible processes. Polytropic and isoentropic efficiencies. Velocity triangles in turbomadbiteran work in
turbomachinery. Power plant energy conversion efficiensies. Textbook 3%. 1

2. Centrifugal pumps (1.1 ECTS:4&1Lab): Components. Work, power and efficiencies. Centrifugal force field consequences. Rotor and
diffuser. Work losse Characteristic curves and performance map. Operating point. Cavitation. Parallel and series pump configurations.3lextbook
pp. 5388

3. Hydraulic transmissions (0.5 CFU281Lab):

Overview constitutive machines, basic circuits, energy conversi@nggmanagement. Textbook, p. 2899.

4. Internal Combustion Engine (1.4 ECTSABLLab): Classification, Architecture and operating principles. Work, power, mean effective
pressure (mep). Specific consumption and efficiency. Ideal cycles: Otto, Basathe. Indicating cycle. Volumetric efficiency. General expression of
the mean effective pressure. Load control mechanisms. Characteristic curves, mep dependency on inlet characteristics{egacti

5. Steam power plants (1 ECTS:4@): Thermodymaic cycles and layouts. The Rankine cycle. Methods to increase the efficiency of the
Rankine cycle. Regenerative cycles. Condensers. Boilers. (Didactic notes)
6. Gasturbine power plants (1 ECTS:-4E): Layouts and working principles. Classification: eaggimes and industrial gas turbines. Gas

turbine evolution and applications. Simple and regenerative ideal cycles: efficiency and power. Thermically perfect igaam&negenerative cycle:
efficiency and power. (Didactic notes)

7. Combined gasteam paver plants and cogeneration (0.7 ECTS2E): Classification. Layouts. Efficiency and power. Unfired cycle and
Exhaust fired cycle. Pinghoint. Principles of heat and power cogeneration. Applications: efficiency, shaft and thermal power. (Didactic notes)

Reference Texts

| Modulo

Y.A. Cenget.Termodinamica e trasmissione del a&lb, Mc Graw Hill, Milano, 4a edizione 2013.

A. Cavallini, L. Mattarolo: "Termodinamica Applicata", Cleup, Padova.

Dispense Online

I Modulo

Catalano L. A., Napolitano MElementi di macchine operatrici a fluidoPitagora Editrice, Bologna, 1998.
Dispense didattiche disponibili in formato elettronico (.pdf) sul sito http://climeg.poliba.it

per ulteriori approfondimenti






2159- FONDAMENTI DI AUTOMATICA
INGINF/04- Ingegneria dell'automazione

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula PDS&013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge FANTMARIA PIA

Trainingobjectives
The course provides the essential tools to analyze and design feedback control system.

Prerequisites
Mathematical Analysis, Défrential Calculus, Physics

Didactic Methods

Course programme

Module 1

Open loop and closed loop control systems. Essential components of a control loop. Mathematical models for mechanidadl, electr
electromechanical and thermal dynamical systems. Classification criteria for dynaroelsmLinearization. Laplace Transform. Transfer functions.
Block diagrams. Poles, zeros and system response. First and second order dynamical systems. Effect of feedback on systeiStdgds state
errors, disturbance rejection and sensitivity. Bitily analysis. Routh criterion. Root locus

Module 2

Analysis of dynamical systems in the frequency domain. Frequency response. Bode plots. Bode Formula (10 hours). Nggdidtyglatst stability
criterion. Nyquist criterion and stability margins (6urs). Controller design: objectives and design criteria. Methods in frequency domain (PID,
lead, lag and leathg compensators). PID tuning methods. Root locus design. PID design. (16 hours)loGposedtrol with timedelays. Smith
predictor (6 hairs). Case studies: motor control. Internet congestion control (4 hours). Laboratory experiments usingsinatlibk (12 hours).

Reference Texts

METODI DI INSEGNAMENTO:

Lezioni ed e=rcitazioni alla lavagna. Esercitazioni di laboratorio tatilizzo di software di simulazione
CONOSCENZE E ABILITA ATTESE:

Al termine del corso gli allievi saranno in grado di progettare sistemi di controllo in retroazione.
SUPPORTI ALLA DIDATTICA:

PC software di simulazione Matlab e Simulink, 1 videoproiettore, supporto web alla didattica
CONTROLLO DEARPRENDIMENTO E MODADIESAME:

Esoneri scritti relativi a teoria ed applicazioni; esame scritto relativo a teoria ed applicazioni per coloro shperamo gli esoneri; esame orale a
richiesta dello studente o a discrezione del docente.

TESTI DI RIFERIMENTO PRINCIPALI:

-Gene F. Franklin, J. David Powell, Abbas EiNaeini, Feedback Control of Dynamic Systems, Addiéesiey
- Dispense del docente

ULTERIORI TESTI SUGGERITI:

- Bolzern, Scattolini, Schiavoni, Fondamenti di Controlli Automatici, Mc Graw Hill

-L. Chisci, Fondamenti di Automatica, Citta Studi



2478- FONDAMENTI DI DISPOSITIVI ELETTRONICI
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DEECOWEINICAZIONI (D.M.270/04)
Study plans/Curricula PDS@013- comune- BARI

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge PERRANNAGINA

Trainingobjectives
The aims of this course is to instill into students the giutle characterization and the design of the basic electronic devices.

Prerequisites
Mathematics and Physics.

Didactic Methods

Course programme

Introduction to Quantum Mechanics; Electron Energy and States in Semiconductors; Conduction ad Valence Band Structicrenbhtktrinsic
Semiconductors; Fernirac Statistics; Drift ctent; Diffusion current; Continuity Equation; Nonhomogeneous Semiconductors; Elements of Si
Technology; Prototype pn Homojunctions; PSPICE Model for Diodes; BJT as Amplifier; PSPICE Model for BJT.

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

1) A. G. Perri:Fondamenti di Dispositivi ElettroriciEd. Progedit, 2010, ISBN 9886194080-2.

2) A. G. Perri:Dispositivi Elettronici AvanzéatiEd. Progedit, 2011, ISBN 9386194081-9.

3) A. G. Perrf:Problemi di Analisi e Progetto dei Dispositivi a Semicondutidte. Progedit, 2008, ISBN B86194029-1.
4) A. G. Perri:Fondamenti di Elettronic¢a Ed. Progedit, 2009, ISBN B®86194-029-2.

5) A. G. Perri: Dispositivi Elettronici, Manuale di progettazione con simulazioni PSPICE

Edizioni PROGEDIT, Bari, 2012, ISBN&®894117-5.

TESTI DI CONSULTAZIONE:

1) B. I. Anderson, R. Anderson: Fundamentals of Semiconductor Devices, Mc G200Hill

2) K.F. Brennan, A.S. Brown: Theory of Modern Electronic Semiconductor Devices, John Wiley & Sons, 2002.
3) Kwok K. Ng: Complete Guide of Semiconductor Devices. John Wiley & Sons, Inc., USA, 2002.

4) C.Y. Chang, S.M. Sze: ULSI Devices. John Wiley & Sons, Inc., USA, 2000.



2164- FONDAMENTI ELETTRONICA
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0421- INGEGNERIA DELLE TELECOMUNICAZIONI

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge CORSFRANCESCO

Trainingobjectives
To teach concepts and mettis for the analysis of the basic building blocks of analogue electronic circuits: elementary and multistage amplifiers,
feedback circuits, oscillators.

Prerequisites
Good understanding of elementary linear electeircuits.

Didactic Methods

Course programme
1. MULTISTAGE AMPLIFIERS.
Darlington and cascode amplifiers; the common collecmmmon base amplifier; differential amplifiers: voltage IN/OUT characteristic,
dynamic analysis, common mode rejection ratio (CMRR), active.load

2. FEEDBACK AMPLIFIERS.
Feedback concept; twport analysis: shunshunt, shuntseries, serieshunt and shunshunt configurations.
3. OPERATIONAL AMPLIFIER3\O¥).

Ideal and non ideal characteristics; internal structure of the pA74&rop; OPAMP performance: offset, gain, gaandwidth product,
CMRR,; linear and non linear applications of operational amplifiers.
4. STABILITY AND COMPENSATION OF FEEDBACK AMPLIFIERS.
Frequency analysis of feedback amplifiers; stability aftetzal networks; root locus analysis; Bode and Nyquist diagrams of the transfer
Functions; compensation technigues; slew rate and settling time of aANP.
5. LINEAR AND NON LINEAR OSCILLATORS.

Reference Texts

A.S. Sedra, K. C. Smith: Microelectronics Circuits Fifth Ed. Oxford Press 2004; Course Notes.
P.R. GrayR.G. Meyer: Analysis and Design of Analog Integrated Circuits. Fourth Ed. John Wiley 2003.



2164- FONDANENTI DI ELETTRONICA
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0420- INGEGNERIA ELETTRONICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge CORSFRANCESCO

Trainingobjectives
To teach concepts and methods for the analysis of the basic building blocks of analogue electronic circuits: elementafjstageramplifiers,
feedback circuits, oscillators.

Prerequisites
Good understanding of elementary linear eiéc circuits.

Didactic Methods

Course programme
1. MULTISTAGE AMPLIFIERS.
Darlington and cascode amplifiers; the common collecmmmon base amplifier; differential amplifiers: voltage IN/OUT characteristic,
dynamic analysis, common mode rejection ratio (CMRR), dots.

2. FEEDBACK AMPLIFIERS.
Feedback concept; twport analysis: shunshunt, shuntseries, serieshunt and shunshunt configurations.
3. OPERATIONAL AMPLIFIER3\O¥).

Ideal and non ideal characteristics; internal structure of the pA74&rop; ORAMP performance: offset, gain, gaandwidth product,
CMRR,; linear and non linear applications of operational amplifiers.
4. STABILITY AND COMPENSATION OF FEEDBACK AMPLIFIERS.
Frequency analysis of feedback amplifiers; stability of electrical networks; root locus analysis; Bode and Nyquist ditiggarassfer
Functions; compensation technigues; slew rate and settling time of aANP.
5. NEAR AND NON LINEAR OSCILLATORS.

Reference Texts

A.S. Sedra, K. C. Smith: Microelectroniosus Fifth Ed. Oxford Press 2004; Course Notes.
P.R. Gray, R.G. Meyer: Analysis and Design of Analog Integrated Circuits. Fourth Ed. John Wiley 2003.



2164- FONDAMENTI DI ELETTRONICA
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELESDIKANN(D.M.270/04)
Study plans/Curricula LT0422_TA- INGEGNERIA ELETTRONICA PER L'INDUSTRIA E L'AMBIENTE
Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge PASSARUWITTORIO

Trainingobjectives
Fundamentals of electron device physics and design and chaetten of Elementary Electronic Circuits.

Prerequisites
Fundamentals of Circuit Theory.

Didactic Methods
Use of blackboard and slides.

Course programme

Fundamentals of Semiconductor Physics. Elements of Technology (2 hours).

pn Junction: Theory (4 hours).

Physics of Junction Diode: Theory and Applicatidri®urs). Numerical applications (2 hours)
Physics of Bipolar Junction Transistor (BJT): Principle of behaviour (4 hours).

BJTs DC and Small Signal Model (2 hours)

BJTs Bias Circuits: Theor® kours). Numerical applications (2 hours)

Elementary Electronic Amplifier based on BJT: Theory (6 hours). Numerical applications (2 hours)
Physics of Field Effect Transistor (MOSFET): Principle of behaviour (6 hours)

MOSFETs DC and Small Sigihdddel (2 hours)

MOSFETS Bias Circuits: Theory (2 hours). Numerical applications (2 hours)

Elementary Electronic Amplifier based on MOSFET (4 hours). Numerical applications (2 hours).

RRoo~NoO MM E
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Reference Texts
J. Millman, A. GrabéiMicroelettronicd’, McGrawHill, 1987.
P.E. Gray, R.G. Mayegjrcuiti Integrati Analogici. Analisi e ProgéttécGrawHill Companies, 1987



2480- FONDAMENTI DI ELETTRONICA DEI SISTEMI DIGITALI
INGINF/01- Ingegneria eletionica

Academic year 2015

Faculty Dipartimento dilngegneria Elettrica e dell'lnformazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0420- INGEGNERIA ELETTRONICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge GIORGI@GOSTINO

Trainingobjectives

To instill into students the fundamentals of digital electronics and the design capabilities of complex combinatoriadydigitas and elementary

digital sequential systems. &lapplication areas covered are those of the control logic, telecommunications, and mathematical calculation. There are
studied programmable devices PROM, PLA, PAL, and the fundamentals of synchronous and asynchronous sequential machitieslavith pa
reference to the flip flop and the latch devices.

Prerequisites
Fundamentals of informatics (recommended only)

Didactic Methods

Course programme

Elements of Boolean Algebra and logic gates

Switchig functions and minimization methods

Design method of combinatorial systems for control, telecommunications, processing and calculation
Semiconductor memories and integrated digital combinatorial systems and programmable combinatorial devices
Elements of sequential digital systems

Flip flop, latch, registers, counters

oM LNE

Reference Texts
A. Giorgio: Fondamenti di Elettronica dei Sistemi Digitali IHI&BN: in attesa di moderazione.
A. Giorgio: Circuiti Logici Combinatori, ISBN:8%8102793-1



2166- FONDAMENTI DI OPTOELETTRONICA
INGINF/01- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettricadell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0420- INGEGNERIA ELETTRONICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge PASSARQ@ITTORIO

Trainingobjectives
The aim of this course is an introduction of basic physical concepts for operation and design of main optoelectronicStenessminars are also
presented.

Prerequisites
Basic knowledge of electromagnetic fields. Basic principles of electron devices.

Didactic Methods
Use of blackboard.

Course programme

1. The electromagnetic spectrum. Wave and particle nature of radiation. Schroedinger eguEotromagnetic waves. Homogeneous and
dispersive media. Snell law. Total internal reflection (TIR) condition. Antireflective layers and dielectric mirrorRefatboavity. Michelson
interferometer. Single slit diffraction. Interference. Diffractigratings. [10 hours]

2. Radiatioamatter interaction. Spontaneous and stimulated emission. Light absorption and amplification. Systems with 2, 3 and 4 energy
levels. Rate equations. Conditions of laser oscillation and threshold. Transverse and longitudinal modes. Gasstatd ksits. Pulsed lasers. [12
hours]

3. Light emitting diode (LED) and its operation. Characteristics and properties. Materials for LED. Homojunction laserhdésiesd T
condition. Comparison between LED and lasers. [6 hours]

4. Detectors and theiparameters. Fhotoemissive and photoconductive devices. Photomultipliers. Photodetectors. Properties and materials.
PN, PIN and avalanche photodiodes. Response times. Phototransistor. Photovoltaic cells. Equivalent circuit. Efficiersdy. [8 ho

5. Modulation of radiation. Electrooptic, acustooptic, thermooptic and plasma dispersion effects. Planar and 2D dielectric waveguides.
Interferometers, couplers and ring resonators [4 hours]

6. Finite and periodical potential well. QW and MQW structures. MQW Ig&éours]

7. Numerical examples and exercises. [4 hours]

Reference Texts
J. Wilson, J. Hawke®©ptoelectronics: an introduction”, Ill ed., Prentice Hall, 1998.
A. Cutolo;' Optoelettronica e fotonica, Aracne Ed., 2014.



2158- FONDAMENTI DI TEORIA DEI CIRCUITI
INGIND/31- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@013- comune- BARI

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CARPENTIBRARIO

Trainingobjectives
At the end of the course students wik able to analyse both DC and AC circuits, either single or three phase systems. Students will be able to analyse
also the transitory regime and the critical aspects of the electrical distribution.

Prerequisites
Mathematical Analysis. Geometry and algebra. General Physics A.

Didactic Methods

Course programme

. Introduction.

. Fundamental laws.

. Fundamental principles.

. Network theorems.

. Capacitors and inductors.

. First ordecircuits.

. Alternate regime.

. Analysis of AC regime and power.
. Series and parallel resonance.
10. Balanced threphase circuits.
11. Circuits with magnetic coupling.
12. Tweport networks.

Numerical exercises.

O©oo~NOODhWNPE

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALL:

C. Alexander, M. SadiKiGircuiti Elettrici*- McGrawHill.

R. Perfetti, Circuiti elettrict —Zanichelli.

Appunti presi a lezione.

ULTERIORI TESTI SUGGERITI:

G. Rizzoni, "ElettrotecnicaMcGrawHill.

S. Vergura, "Eserciziari per ingegneiidettrotecnica™ EdiSES.



2757- FORMAL LANGUAGES AND COMPILERS
INGINF/05- Ingegneria informatica

Academic year 2015

Faculty Dipatimento di Ingegneria Elettrica e dell'Informazione
Study courses LM17- INGEGNERIA INFORMATICA (D.M. 270/04)
Study plans/Curricula LM1722- INFORMATION SYSTEMS

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge SCIOSCILORIANO

Trainingobjectives
Teaching the main concepts of formal language grammars and practical techniques for analysis, tmaarstitierification of modern programming
languages, both generalurpose and applicatiospecific.

Prerequisites
Programming languages; software engineering.

Didactic Methods

Course programme

Programming languages and abstract machines; translators, compilers and interpreters; alphabet, strings, vocabulagrsgaadhclassification,
regular and contexfree grammars, Backedaur Form (BNF), automata. Compilers: lexical analysis, scanner implementation, syntax analysis, error
management, parser implementation; semantic analysis, sydi@cted translation, atibute definitions; intermediate representation, code
generation, code optimization. Elements of formal methods for system verification; model checking.

Reference Texts



230 - G.I.S. E TELERILEVAMENTO
ICAR/06 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6320- AMBIENTALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge TARANTINGUFEMIA

Trainingobjectives
The course is oriented towards giving the students in the first term a rigorous understanding of key theoretical issuethaddlages in GIS and
Remote Sensing as well as the practical skills to implement them.

Prerequisites
No

Didactic Methods

Course programme

Syllabus- Lesson Topics

Topicn. 1: Remote Sensing

Content details: Basic Principles of Remote Sensing. Platforms and Sensors. Data Preprocessing: Radiometric, atmaggirestriarzbrrections.
Qualitative and quantitative Digital Image Processing: Digital filters; Band algdasaifi€ations; Confusion matrix. RADAR and LIDAR sensors.
Proximal sensing: SpectRadiometers 3D Laser scanners.

Topic n. 2: GIS

Content details: Reference Systems: Datum and Projections. ltalian Technical and Cadastral Cartography. Traditional ien@axtogrephy.
Fundamentals of GIS. Spatial Data Modeling. Graphic Representation of Spatial Data. Raster GIS Models. Vedls. GBSSMrchitecture and
Project. Data Input and Editing. GIS Data Management: Data Analysis and Modeling. 3D Modeling Surfaces. GIS Outputy BstaeQual

Syllabus- Workshop/Laboratory Topics

Topic n. 1: Remote Sensing

Content details: Satelé data preprocessing: geometric, radiometric and atmospheric corrections. Image enhancements: point and local operators,
density slicing, etc. Quantitative analysis of satellite data: bands algebra, classifications, results accuracy.

Topic n. 2:

Content cktails: Georeferencing IGMI Cartography. Visualization and introduction to data processing in GIS. Thematic Represeraptiassand
Layout. Spatial and attribute queries. Tables management. Geoprocessing. Topologic analysis. Thematic cartograjptny geing ISTAT, land use,
numeric cartography data. Raw data processing for 3D modeling. Data quality and accuracy.

Reference Texts



2014- GEOLOGIA APPLICATA
GEO/05% Ingegneria ambientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1620- CIVILE

Type Caratterizzarg

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge FIDELIBURARIA DOLORES

Trainingobjectives
To equip the student with basic knowledge of physical and mechanical characteristics of rocks, and elements of gengratigsalufor correctly
locating the engineering projects in the natural and human environment.

Prerequisites
Basic understanding of physics and chemistry

Didactic Methods

Course programme

1):Earth s interior. Plate tectonics. dfaeamagnetism. Trenches, ridges and fracture zones. Seafloor spreading. Earthquakes and volcanoes
distribution. Rocks and minerals. Polymorphism. Crystal systems. Physical properties of minerals. Structure of minecgitdeRiogieous rocks.
Classifiation and nomenclature. Clays: chemiphysical properties. Atmospheric diagenesis. Weathering of rocks. Sedimentary rocks. Metamorphic
rocks. Regional and contact metamorphism. Diagenesis of carbonate rocks: karstic processes. Geological timanBelbsukite age. Principles

of stratigraphy. Fossils. Geological titadle.

2):Folds. Anticlines, synclines, domes. Faults. Nomenclature of faults. Direct, inverse and transform faults. OrogenesastigsClassification

and nomenclature of slope avements. Subsidence. Slope stability: influencing and triggering factors. Geegtgicairal survey.

3): Discontinuities and systems of discontinuities. Equiareal projections. Discontinuity description and surveys alarg, tRotemass classifice

4): Darcy law. Intrinsic permeability and hydraulic conductivity. Permeability measure in laboratory and in the field. fAqud&ons. Aquifers,
aquitards and aquicludes. Phreatic and confined aquifers; porous and fissured aquifers. Heterogedeityisotropy. Piezometers. Piezometric
surfaces. Flow nets.

5): Applied petrography. Geophysical methods: electrical soundings, seismic soundings, acoustic logs. ground penetratitigctemtaagnetic
methods. Magnetometry. Gravimetry. Gamma logaclear probes. Welbgs: temperature and salinity logs.

6): Planning of geological surveys for the study of landslides and for the project of roads, dams and underground wddkmdvtoethods. Case
studies.

Workshop/Laboratory Topics: Geological maps recognition of rocks

Reference Texts



2425- GEOLOGIA APPLICATA ALLA DIFESA AMBIENTALE
GEO/05 Attivita formative afini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1621- AMBIENTALE

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GIASCONCETTA IMMACOLATA

Trainingobjectives
The aim of the course is to furnish both the principles useful to analyse and solve engineering geological problemanire tokpreservation and
management of territory and groundwater resources

Prerequisites
Nobody

Didactic Methods

Course programme

Syllabus- Lesson Topics

Topic n. 1: Elements of geology
Lesson hours: 5

Content details:

Geology fundamentals

Main endogenous phenomena
Minerals

Rocks

Topic n. 2: Investigation technique
Lesson hours: 10

Content details:

Sample strategies

Drilling techniques

Geological survey

Geophysical investigations

Topic n. 3: Geologicakk

Lesson hours: 20

Content details:

Desertification

Erosion

Subsidence

Landslides

Topic n. 4: elemetns of applied Hydrogeology
Lesson hours: 15

Content details:

Hydrogeology

Hydrogeology of Apulian

Topic n. 5: elemetns of applied geology
Lesson hours: 10

Content details:

Soils and aquifers pollution
Environmental behaviour of polluttants
Overview on the risk analysis

Reference Texts



Academic year
Faculty

Study courses

Study plans/Curricula
Type

Total Credits
DidacticMethods
Didactic Period
Exam type

Professor in charge

Trainingobjectives

The goal of the course is to give students the fundamental elementsddmowledge and the use of survey methods and the territory representation,
as base for the design, the survey and the control of Civil Engineering works, using conventional and satellite measures

Prerequisites

Mathematics , Physics , Geometry

Didactic Methods

Course programme

The goal of the course is to give students the fundamental elements for the knovdedghe use of survey methods and the territory representation,
as base for the design, the survey and the control of Civil Engineering works, using conventional and satellite measures

Reference Texts

2011- GEOMATICA
ICAR/06 Ingegneria ambientale e del territorio

2015

Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

LT1620- CIVILE

Caratterizzante

6

Lezione

Secondo Ciclo Semestrale

Orale

CAPRIOIMAURO

-M. CAPRIOLI: "GEOMATHEMIZIONI GIUSEPPE LATERZA, BARI
-BEZOARMONTI-SELVINI : "RILEVAMENTO SPECHRIEPLI, MILANO
-DISPENSE DEL CORSO DISPONIBILI NEL SITO DEL POLITECNICO



2038- GEOMETRIA
MAT/03- Formazione scientifica di base

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT02- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge VITERBGIOVANNI

Trainingobjectives
PROVIDE STUDENTS WHITH THE ESSENTIAL ELEMENTS OF LINEAR ALGEBRA AND ANALYTIC GEOMETRY OF THE PLANE AND SPACE.

Prerequisites
ELEMENTARY ALGEBRA (EQUATIONS, INEQUALITIES ALGEBRAIC AND TRASTHNBENTGEOMETRY.

Didactic Methods

Course programme
ELEMENTSF FUNCTIONAL THEORATRIX, DETERMINANS, LINEAR SYSBEEWVIORIALS SPACHSEAR FUNCTIOMSNALYTICAL GEOMETRY
IN PLANE AND SPACE.

Reference Texts
DISPENSBELLE LEZIOGNIOCENTE
TESTO: "LEZIONI DI GEOMETRIA E ALGEBRA LINEARE", AUTOREARREGNRICCOLELLA, ED. ZANICHELLI



2593- GEOMETRIA DESCRITTIVA
ICAR/17 Formazione di base nella storia e nella rappresentazione

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT02- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge SPINELDOMENICO

Trainingobjectives
The course aims to stimulateitical awareness and provide scientific knowledge of the methods and techniques that allow you to switch from the
three-dimensional complexity of the space, to the construction of a model, either graphic, material or digital.

Prerequisites
Basic knowledge of elementary geometry;
Control of the main techniques of manual drawing

Didactic Methods

Course programme

Syllabus- Lesson Topics

Topic n. 1: Elements of projective

Lesson hours: 02

Content details: fundamental geometric operations; improper lements.

Topic n. 2: cylindrical projections: orthogonal projection

Lesson hours: 16

Content details: representation of the point, the line and of the plan; general conditions of belonging, of parallelishpemndicularity, problems
of distancecorners, true greatness; representation of a circle; representation gfgalrons, and section intersection of polyhedrons; notes on the
representation of the conical surfaces

Topic n. 3: cylindrical projections: axonometric projections

Lesson hours: 06

Content details: oblique axonometric, fundamental triangle, theorem of Pohlke; orthogonal axonometric, isometric cavab@atedssvith
orthogonal projections.

Topic n. 4: conical projections: Perspective

Lesson hours: 04

Content details: perspectivéey variables, elements of reference, central and accidental perspective.

Syllabus- Workshop Topics

Topic n. 1: orthogonal projection

Workshop hours: 10

Content details: application method for twdimensional representation

Reference Texts



2003- GEOMETRIA E ALGEBRA
MAT/03- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ing. CivijAmbientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge VITERBGIOVANNI

Trainingobjectives
PROVIDE STUDENTS WHITH THE ESSENTIAL ELEMENTS OF LINEAR ALGEBRA AND ANALYTIC GEOMETRY OF THE PLANE AND SPACE.

Prerequisites
ELEMENTARY ALGEBRA (EQUATIONS, INEQUALITIES ALGEBRAIC AND THASTHDNBEENTGEOMETRY

Didactic Methods

Course programme
ELEMENTS OF FUNCTIONAL THERRIX, DETERMINANS, LINEAR SYBEEVIORIALS SPACHSEAR FUNCTIOMSNALYICAL GEOMETRY
IN PLANE AND SPACE.

Reference Texts
DISPENSE DELLE LEZIDDICENTE
TESTO: "LEZIONI DI GEOMETRIA E ALGEBRA LINEARE", AUTOREARREGNRICCCELLA, ED. ZANICHELLI



2003- GEOMETRIA E ALGEBRA
MAT/03- matematica, informatica e statista

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula PDS@015- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge ABATANGEL@TO

Trainingobjectives
The aim of this course is to provide the basic elements of Geometry and Algebra either to use the powerful vector acdlmadtrix(also over finite
fields) and to allow the stud# a proper geometric interpretation for possible applications.

Prerequisites
The required prerequisites are the same as for admission tests at the Politecnico di Bari

Didactic Methods

Course programme

Groups, Residue classes, Fields. [4 hours]

Matrices, DeterminantdRank. [5 hours]

Linear equations, Systems of linear equations. [5 hours]
Geometric vectors, Operations with vectors. [5 hours]
Vector spaces over a field [5 hours]

Linear applications. [4 hours]

Eigenvalues, Eigenvectors, Diagonalization. [6 hours]
Plane analytic geometry. [2 hours]

Space analytic geometry. [12 hours]

Reference Texts

V. Abatangelo, B. Larato e A. Terrusi, Complementi ed esercizi di algebra, Laterza, Bari

(ISBN 978842092414 )

A. Sanini, Elementi di Geometria, con eserekdlitrice Levrotto & Belld,orino (ISBN 8882180107)

S. Lipschutz, Algebra lineare, Collana Schaum, Mc-BitaISBN 8838650764 )

F. Ayres, Algebra moderna, Collana Schaum, Mc-Bithw{ISBN 8885255078)

F. Ayres, Matrici, Collana Schaum, Mc GFlly (ISBN 888650225 )

A.Cavicchioli and F. Spaggiari, Primo modulo di Geometria, Pitagora Ed. Bologna (ISBN 8837113560 )



2003- GEOMETRIA E ALGEBRA
MAT/03- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge LARATGBAMBINA

Trainingobjectives
The aim of this course is to provide the basic elements of Geometry and Algebra either to use the powerful vector acdonigxalso over finite
fields) and to allow the student a proper geometric interpretation for possible applications.

Prerequisites
The required prerequisites are the same as for admission tests at the Politecnico di Bari

Didactic Methods

Course programme

Groups, Residue dses, Fields. [4 hours]

Matrices, Determinants, Rank. [5 hours]

Linear equations, Systems of linear equations. [5 hours]
Geometric vectors, Operations with vectors. [5 hours]
Vector spaces over a field [5 hours]

Linear applications. [4 hours]

Eigenvalues, Eigenvectors, Diagonalization. [6 hours]
Plane analytic geometry. [2 hours]

Space analytic geometry. [12 hours]

Reference Texts



2017- GEOTECNICA
ICAR/O7 Ingegneria della sicurezza e protezione civile, ambientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1620- CIMLE

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge COTECCHHEDERICA

Trainingobjectives
Knowledge of the processes active in the soils and in thessaitture interaction for a safe design .

Prerequisites
Knowledge of Physics, Matmatics, Continuum Mechanics, Hydraulics .

Didactic Methods
70 per cemof the course is delivered as lectures, 20 per cent as in class excercises and 10 per cent as alboratories

Course programme

Elements of Geology of the rocks and soils; processes of formation of the land; the clay minerals.

Physical properties of soils; Soil classification tests: grain size distribution, Atterberg limits. Porositgontget and related parameters. Total
stress and effective stress invariants, pore pressures, capillarity. In situ stress states. Stress and strain paths.cNosolalted and over
consolidated soils. Seepage analysis.Drained

and undrained conditionsConsolidation analysis. Mechanical soil tests|: Oedometer, Triaxial and Direct Shear tests. Mechanical behaviour of soils:
reversible and irreversible behaviour; critical state; peak strength of dilative soils (dilatancy theory); Roscoe and/ Isteeslboundary
surfaces;strength envelopes and parameters: peak strength, critical state and residual.

In situ investigations and tests: soil strata investigation; piezometric survey; SPT, CPT, plate loading test.

Rankine active and passive failure; earth ptas calculation according to the Coulomb method and the

Rankine method; influence of the saikll friction; water pressure. Basic design of retaining structures: walls:giles(anchored and nen
anchored).Stability of excavations.Bearing capacity &ion for shallow foundations and for pile foundations.

Theory of Boussinesq and calculation of settlements. Basic slope stability analyses.

Reference Texts

Materiale didattico consigliato(Reference books):

Lancellotta R: Geotecnica |l edizione, Zanichelli

Colombo P- Colleselli F.,Elementi di Geotéca, Zanichelli

Burghignoli A: “Lezioni di Meccanica delle TetrESA

Atkinson J.H. & Bransby P.tThe Mechanics of Soils; An introduction to Critical State Soil MechanaSraw Hil.| contenuti didattici sono presenti
in maniera alternativa in tutt tre i testi consigliati. Si fa presente che si puo scaricare il programma esteso del corso dal profilo docente dal sito del
dipartimento DICATECh.

Tale programma oltre ai contenuti da studiare fornisce anche specifici indirizzi in alternativa i ttertegliati.Integrazioni esplicative ai testi sono
disponibili presso I'Ing. N. Melidoro (sezione di geotecnia del DICATHECHh) o presso la Sig.ra A. Corposanto ( setireaatizl IH2ATHECH)
Diario degli Esami anno 2015/2016 (Examinations timetgbhr 2015/16):

21 Gennaio, 23 Febbraio, 11 Aprile, 15 Giugno, 6 Luglio, 20 settembre,4 novembre, 5 Dicembre.

Commissione di esame anno 2015/16 (Board of examiners year 2015/16)

Presidente: Federica Cotecchia

Componente: Francesco Cafaro

Supplente: ClaudiVitone, Supplente: Osvaldo Bottiglieri.

Ricevimento studenti (Students receiving)

giornate (days): L'orario di ricevimento é tutti i giorni, tranne il mercoledi e il giovedi, dalle 12.30 alle 13.30 6.Galkl 16.00.

Nel caso il docente risulti ipegnato per altri motivi istituzionali, I'orario permette allo studente di essere ricevuto nei giorni immediatamente
successivi.

dalle ore (start time): dalle 12.30 o dalle 15.00 alle ore (end time): alle 13.30 e alle 16.00



2017- GEOTECNICA
ICAR/O7 Ingegneria della sicurezza e protezione delle costruzioni edili

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge BOTTIGLIERSVALDO

Trainingobjectives

Prerequisites

Didactic Methods

Course programme

Reference Texts

1.Burghignoli A= Lezioni di meccanica delle terre
2.Lancellotta R.: Geotecnie#l Edizione, Zanichelli Edizioni

3.Colombo P. & Colleselli F.: Elementi di GeotecnitlegEdzione, Zanichelli Edizioni
4.Craig R.F.: Soil Mechanics, Chapman & Hall Eds



2017- GEOTECNICA
ICAR/O7 Ingegneria della sicurezza e protezione civile, ambientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1621- AMBIENTALE

Type Caratterizzante

Total Credits 12

DidacticMethods Lezone

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge COTECCHHEDERICA

Trainingobjectives
Knowledge of the processes active in the soils and in thessaitture interaction for a safe design .

Prerequisites
Knowledge of Physics, Mathematics, Continuum Mechanics, Hydrauli

Didactic Methods
70 per cent of the course is delivered as leegjr20 per cent as in class excercises and 10 per cent as alboratories

Course programme

Elements of Geology of the rocks and soils; processes of formation of the land; the clay minerals.

Physical properties of soils; Soil classification tests: grain size distribution, Atterberg limits. Porosity, water cuhtefatad parameters. Total
stress and effective stress invariants, pore pressures, capillarity. In situ stress states. Stress and strain paths.cNosolalted and over
consolidated soils. Seepage analysis.Drained

and undrained conditions. Consolidation analysis. Mechanigblests|: Oedometer, Triaxial and Direct Shear tests. Mechanical behaviour of soils:
reversible and irreversible behaviour; critical state; peak strength of dilative soils (dilatancy theory); Roscoe and/ Ktetesli®oundary
surfaces;strength envelopesd parameters: peak strength, critical state and residual.

In situ investigations and tests: soil strata investigation; piezometric survey; SPT, CPT, plate loading test.

Rankine active and passive failure; earth pressure calculation according to tleenBoukthod and the

Rankine method; influence of the saikll friction; water pressure. Basic design of retaining structures: walls:giles(anchored and nen
anchored).Stability of excavations.Bearing capacity calculation for shallow foundations @ild foundations.

Theory of Boussinesq and calculation of settlements. Basic slope stability analyses.

Reference Texts

Materiale didattico consigliato(Reference books):

Lancellotta R: Geotecnica Il edizione, Zanichelli

Colombo P- Colleselli F.,Elementi di Geotecnica, Zanichelli

Burghignoli A: “Lezoni di Meccanica delle TerteESA

Atkinson J.H. & Bransby P.tThe Mechanics of Soils; An introduction to Critical State Soil MechanaSraw Hil.| contenuti didattici sono presenti
in maniera alternativa in tutti e tre i testi consigliati. Si fa prée che si puo scaricare il programma esteso del corso dal profilo docente dal sito del
dipartimento DICATECh.

Tale programma oltre ai contenuti da studiare fornisce anche specifici indirizzi in alternativa ai tre testi consigjiaizibnieesplicativ ai testi sono
disponibili presso I'Ing. N. Melidoro (sezione di geotecnia del DICATHECHh) o presso la Sig.ra A. Corposanto ( setireaatizl IH2ATHECH)
Diario degli Esami anno 2015/2016 (Examinations timetable year 2015/16):

21 Gennaio, 23 Febkbim 11 Aprile, 15 Giugno, 6 Luglio, 20 settembre,4 novembre, 5 Dicembre.

Commissione di esame anno 2015/16 (Board of examiners year 2015/16)

Presidente: Federica Cotecchia

Componente: Francesco Cafaro

Supplente: Claudia Vitone, Supplente: Osvaldo Bottiglie

Ricevimento studenti (Students receiving)

giornate (days): L'orario di ricevimento é tutti i giorni, tranne il mercoledi e il giovedi, dalle 12.30 alle 13.30 6.Galkl 16.00.

Nel caso il docente risulti impegnato per altri motivi istituzionkdirario permette allo studente di essere ricevuto nei giorni immediatamente
SUCCesSivi.

dalle ore (start time): dalle 12.30 o dalle 15.00 alle ore (end time): alle 13.30 e alle 16.00



2615- GEOTECNICA AMBIENTALE + COMPLEMENTI! DI GEOTECNICA
ICAR/O7 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile @hiimica

Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6321_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Sesstrale

Exam type Orale

Professor in charge INTERNGGAETANO

Trainingobjectives

At the end of the course of Applied Geotechnics the students will dominate the basic principles and methodologies for the

geotechnical characterisation and the definition of the geotechnical model. Moreover, they will be

able to solve some of the foundation engineering related problems, with particular reference to the

design of shallow and deep foundations.

The Course of Emenmental Geotechnics will be useful for making the course the students capable of dealing with a polluted site, irapbyticul
dominating the principles and methodologies for its geotechnical characterisation and the definition of the geotechna&laMuooeover, they will
be able to solve some of the foundation engineering and environmental geotechnical related problems.

Prerequisites
Geotechnics. Basic knowledge of Structural Mechanics, Structural Design and Hydraulics.

Didactic Methods

Course programme

Basic concepts of Geotechnics and soil ma@tsa Geotechnical in situ investigations and
monitoring. Analysis and design of shallow foundations: typologies, analysis of the collapse
mechanisms, bearing capacity, settlements analysis, criteria for settlements admittance. Analysis
and design of deefoundations: limit axial load for a single pile, group effect. Piles under traction.
Large diameter piles. Codes and regulations.

Reference Texts



2359- GESTIONE AMBIENTALE DEI SISTEMI DI PRODUZIONE
INGIND/17- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1321- GESTIONE DI IMPRESA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MOSSASIORGIO

Trainingobjectives
To teach principles of environmental performance evaluation of production systems and methods and tools for induséffitiecay.

Prerequisites
Industrial plants

Didactic Methods

Course programme

1. Environmental impact of production systems (0.25 ECTS). Environmental strategies and management tools. National lavietiand.regu
2. Environmental management systems (EMS) (1.5 ECTS). International standards anébmeg®atironmental management systems
design and actuation. Integrated management systems (qualigalth and safetyenvironment). Case studies.

3. Environmental performance evaluation (EPE) (0.5 ECTS). International standards and regulations. dfhtalraondition and
performance indicators. Audit.

4. Ecoefficiency of production systems (0.5 ECTS). Process approach: energy and mass balance. Environmental aspects and priority
identification. Models and tools for environmental performance evaluatiod environmental data management Environmental accounting.

5. Environmental certification of product (0.75 CFU). Environmental labels. Regulation (CE) N. 66E2@ldbel. Life Cycle Assessment
(LCA): principles and methods. Case studies.

6. Integrated Pllution Prevention and Control (1.5 CFU). EU Dire¢ti®PC. Integrated Environmental Authorization for plant. Best
Available Techniques. Air Pollution: models, control equipment & systems.

7. The environmental impact of production sites and the sedocltonsensus (1.0 CFU). Plant location. Mariteria analysis. Environmental

impact assessment (EIA).

Reference Texts

Course notes avaible on: http://climeg.poliba.it/moodle/course/view.php?id=21

D'Incognito, V., 2005.Guida allo sviluppo dei sistemi di gestione ambientale. Norma ISO 14001. EdF280do Angeli

ANPA, Linee Guida per I'Applicazione del Regolamento CEE 1836/93 (EllsS)@mativa ISO14001 da parte della Piccola e Media Impresa.



2359- GESTIONE AMBIENTALE DEI SISTEMI DI PRODUZIONE
INGIND/17- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1322- OPERATIONS MANAGEMENT

Type Caratterizante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MOSSASIORGIO

Trainingobjectives
To teach principles of environmental performance evaluation of production systems and methods and tools for induséffitiecay.

Prerequisites
Industrial plants

Didactic Methods

Course programme

1. Environmental impact giroduction systems (0.25 ECTS). Environmental strategies and management tools. National laws and regulations.
2. Environmental management systems (EMS) (1.5 ECTS). International standards and regulations. Environmental management systems
design and actuatin. Integrated management systems (quaditiealth and safetyenvironment). Case studies.

3. Environmental performance evaluation (EPE) (0.5 ECTS). International standards and regulations. Environmental condition and
performance indicators. Audit.

4. Ecoefficiency of production systems (0.5 ECTS). Process approach: energy and mass balance. Environmental aspects and priority
identification. Models and tools for environmental performance evaluation and environmental data management Environmentatiag.c

5. Environmental certification of product (0.75 CFU). Environmental labels. Regulation (CE) N. 66E2@ldbel. Life Cycle Assessment

(LCA): principles and methods. Case studies.

6. Integrated Pollution Prevention and Control (1.5 CFU). EU DiredRReC. Integrated Environmental Authorization for plant. Best
Available Techniques. Air Pollution: models, control equipment & systems.

7. The environmental impact of production sites and the search for consensus (1.0 CFU). Plant locati@nitéialtinalysis. Environmental

impact assessment (EIA).

Reference Texts



2305- GESTIONE DEI BACINI IDROGRAFICI
ICAR/02 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e dnichi

Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6320- AMBIENTALE

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge FRATIN@MBERTO

Trainingobjectives
The course aims to develop methodological aspects and practical applications for completing the education of the enviremgieety in the field
of natural resource management having special attention to the conservatiaintenance and control of the river hydraulics.

Prerequisites
None

Didactic Methods

Course programme

Legislation and physical properties of a watershed: European, National and Regional Laws. River basin authorities anRiRBNBRSIr{
Management Plans). Geomorphological and mampletric characterization of river basins. River networks. Outline of fractal properties of a basin.
Flood control: methods for estimating the flow rates and flood water volumes. Regional approach. Synthetic hydrographeufifmpde Saint
Venant equéons and solving methods: finite difference and method of characteristics. Simplified models: kinematic and parabolicHioadigkin
areas. The flow resistance: rigid and flexible vegetation. 1D and 2D flow models: key features and applications.

Sediment transport: Incipient motion condition and bddrms. Sediment transport at bottom: Meyer Peter Muller and Einstein approaches. Solid
suspended flows. Outline of debris and mud flows. Soil erosion by water: empirical, conceptual and physical balseinestenating the soil loss.

Reference Texts



2355- GESTIONE DELLA PRODUZIONE INDUSTRIALE
INGIND/17- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1321- GESTIONE DI IMPRESA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MUMMOLGOGIOVANNI

Trainingobjectives
This course aims at endow second level managemerihergs with operations management issues.
Students will be confident with forecasting methods, project scheduling and investment projects appraisal.

Prerequisites
Industrial plants.

Didactic Methods

Course programme

Production systems (0.25 CFU):

- Paradigms and taxonomy of proction systems.

Strategic planning (0.75 CFU):

- Long term production planning. Flexibility, versatility and agility.

Forecasting analysis (1.75 CFU):

- Forecasting analysis. Tirseries models: constant / linear trend, simple/double moving average, sebsmutels.
Financial and economic analysis of investment projects (1.25 CFU):

- Amortization schedule. Cash flow analysis. Investments project appraisal. Decision Theory applied to cash
flow analysis; decision trees. Make or buy decisions.

Project scheduling (1.75 CFU):

- Project planning and control. Project scheduling. Basics of Engineering Contracts.

Management of public services (0.25 CFU):

- The contracts. The Green Public Procurement

Reference Texts

1. Brandolese A., Pozzetti A. e Sianesi, A., Gestione della produzione industriale, Hoepli;

2. Chase R., Jalts F.R., Aquilano N., Grando A., Sianesi A., Operations Management nella produzione e

nei servizi, McGraill;

3. Montgomery, D.C., Johnson L. A., Forecasting and Time Series Analysis,-MiiGraw

4. Production/Operations Management: Concepts, structii@nalysis, R. Tersine, Noiittolland;

5. Dispense didattiche e slides del corso sono disponibili in formato elettronico (pdf) sul sito: http://climeg.poliba.it



2355- GESTIONE DELLA PRODUZIONE INDUSTRIALE
INGIND/17- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE @70/04)

Study plans/Curricula LM1323- TECNOLOGIA E PRODUZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MUMMOLO GIOVANNI

Trainingobjectives
This course aims at endow second level management engineers with operations management issues.
Students will be confident with forecasting methods, project scheduling and investment projects appraisal.

Prerequisites
Industrial plants.

Didactic Methods

Course programme

Production systems (0.25 CFU):

- Paradigms and taxonomy of production systems.

Strategic planning (0.75 CFU):

- Long term production planning. Flexibility, versatility and agility.

Forecasting analysis (1.Z3U):

- Forecasting analysis. Tirseries models: constant / linear trend, simple/double moving average, seasonal models.
Financial and economic analysis of investment projects (1.25 CFU):

- Amortization schedule. Cash flow analysis. Investments propgmésal. Decision Theory applied to cash
flow analysis; decision trees. Make or buy decisions.

Project scheduling (1.75 CFU):

- Project planning and control. Project scheduling. Basics of Engineering Contracts.

Management of public services (0.25 CFU):

- The contracts. The Green Public Procurement

Reference Texts



2355- GESTIONE DELLA PRODUZIONE INDUSTRIALE
INGIND/17- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1322- OPERATIONS MANAGEMENT

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Sezstrale

Exam type Orale

Professor in charge MUMMOLGOGIOVANNI

Trainingobjectives
This course aims at endow second level management engineers with operationgenzea issues.
Students will be confident with forecasting methods, project scheduling and investment projects appraisal.

Prerequisites
Industrial plants.

Didactic Methods

Course programme

Production systems (0.25 CFU):

- Paradigms and taxonomy of production systems.

Strategic planning (0.75 CFU):

- Long term prodction planning. Flexibility, versatility and agility.

Forecasting analysis (1.75 CFU):

- Forecasting analysis. Tirseries models: constant / linear trend, simple/double moving average, seasonal models.
Financial and economic analysis of investment projects (1.25 CFU):

- Amortization schedule. Cash flow analysis. Investments project appraisal. Decision Theory applied to cash
flow analysis; decision trees. Make or buy decisions.

Project scheduling (1.75 QF

- Project planning and control. Project scheduling. Basics of Engineering Contracts.

Management of public services (0.25 CFU):

- The contracts. The Green Public Procurement

Reference Texts



2009- IDRAULICA
ICAR/QO% Ingegneria ambientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1622_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MOSSMICHELE

Trainingobjectives

The couse deals with fundamental issues in the Degree Class of Civil and Environmental Engineering, of which is an essertiiadtiaed dis
educational activity. The teaching of hydraulics provides engineering students with the basics of the fluid mechatcdsanidthe applied
hydraulics. The program is divided into four parts. In the first part the basic principles of fluid mechanics and hyavesilgzs/erning the fluid
motion are provided.

In the second part the typical applications of steady and urtBtdbows in pipes, local and net head loss and the unsteady flows in are presented. In
the third part the course provides the students with the basics of the steady flows in open channels.

In the third part the operchannel topics are presented and typigabblems are solved, with the analysis of the steady flow, the gradually varied
flow profiles and the unsteady flow.

In the fourth part the course aims to provide the fundamentals of physical hydraulic modeling, with the principles of ¢heidiral anajsis, the
geometric, kinematic and dynamic similarity. In addition, students are given the skills necessary for understanding thadimids through
laboratory training.

In addition, students are given the skills necessary for understanding the fioahtcs through laboratory training.

Prerequisites
See your academic regulations.

Didactic Methods

Course programme
Summary of theorogram
BASICS OF HYDRAULICS
Preliminary remarks. Physical properties of fluids. Hydrostatic.
Equilibrium of a fluid element and integral relation for a control volume.
Hydrostatic forces on plane and curved surfaces.
Kinematics of fluids. Conservation of mass with differential and integral relations.
Dynamics of frictionless and Newtonian flows. Turbulent flows. Differential and integral equations of linear momentum ir-dycesnic
conditions.
VISCOUS FLOW IN D8BC
Velocity and discharge measurements.
Steady flows in long circular ducts.
Total and local head losses.
Pipe network: typical design and check problems.
Unsteady flows in ducts.

OPEN CHANNEL FLOWS
Specift energy.
Steady flows in open channels.
Uniform flows and design of channels.
Gradually varied and unsteady flows.
PHYSICAL HYDRAULIC MODELING
Basics. Dimensional analysis and Pi theorem.
Geometric, kinematic and dynamic similarity.
Principles of the physical model construction.
For the detailed program of the class and further details, please visit the web site www.michelemossa.it at the page BidhCliasses.

Reference Texts



2009- IDRAULICA
ICAR/QO% Ingegneria amientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1620- CIVILE

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CHIAIAGIANCARLO

Trainingobjectives

After providing students with the conceptual tools for understanding kws of statics, kinematics and dynamics of fluids, the course tackle the
problems related to the design and verification of pressure and free surface hydraulic infrastructure. The course deafsevitoblems related to
unsteady inelastic and mentisrthe phenomenon of water hammer. It refers finally to the seepage and limit themselves to dealing with simple cases
characterized by homogeneous and isotropic porous aquifers and pumping schemes with radial symmetry.

Prerequisites
Knowledge of calculus, physics and mechanics

Didactic Methods

Course programme

MORE DETAILS IN http://www.dicatech.poliba.it/index.php?id=80&idp=396.

FLUID PROPERTIES

Stresses in a continuurfluid properties. Henry's Law. Flow regimes.

FLUID STATICS

Stresses in still fluids. Equation of the statics of fluids. Static Momentum Equation. Fluid statics heavy and incom#essélen flat and curve
walls. Mariotte's formula.

KINEMATICS OBEWRDS

Methodological Approach. Eulerian and Lagrangian description of the flow field. Types of movement. Mass conservation Edpiaéibaquation

of dynamic equilibrium. Gradually varied flow.

BERNOULLI'S THEOREM

Bernoulli's theorem. Remarkable applions. Theorem Extensions to a current. Jet action on a plane and curve wall.. Pelton turbines. Hydroelectric
facilities. Operation of a pumping system and a turbine.

THE NAVIERTOKES EQUATION

Stress tensor. Local equation of motion for a viscous fNakierStokes equations. Momentum Equation for a viscous fluid. Dragging action of a
current.

PRESSURE PIPELINES FLOW

General characteristics of uniform flow. The laminar and turbulent flow. Average values. Momentum equation referred &rdge @aramters.
Turbulent stresses. Dimensional analysis applied to the pressure flow. Reynolds number. The Harp of Nikuradse. ExpatiPettidal formulas.
The urban Pipelines Network. Economy criteria for the design of open networks of pipelines. Ecdtenmyfor the design of pipelines with pumping
systems.

UNSTEADY FLOW

Difference between elastic and inelastic approach to the study of unsteady flow. The complete formulation of unsteadyla@lasHonplified
equations of unsteady elastic. Instantus opening of a valve. Allievi formula. Michaud formula..The perturbation celerity: Mass fluctuation in an
hydroelectric plant.

OPEN CHANNEL FLOW

Channels: generality. Free surface flow characteristics. The uniform and permanent motion. The congegifiofenergy. Features of Energy in a
section. Subcritical and supercritical flows. Equation of motion for permanent bed of any shape. The hydraulic jumpekartatles of permanent
motion profiles.

SEEPAGE

Basic Concepts: porosity, permeability, laulic conductivity. The Laplace equation for thrdinensional seepage. Applications to cases with radial
symmetry: pumping from free surface and confined aquifers. Coastal aquifers.

Reference Texts



2009- IDRAULICA
ICAR/QO% Ingegneria ambientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambitie, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1622_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MOSSMICHELE

Trainingobjectives

The course deals with fundamental issues in the Degree Class of Civil and Environmental Engineering, of which is aanesséstirative
eduational activity. The teaching of hydraulics provides engineering students with the basics of the fluid mechanics andttheobspplied
hydraulics. The program is divided into four parts. In the first part the basic principles of fluid mechanics endidsythws governing the fluid
motion are provided.

In the second part the typical applications of steady and unsteady flows in pipes, local and net head loss and the lowstedgré presented. In

the third part the course provides the students withe basics of the steady flows in open channels.

In the third part the operchannel topics are presented and typical problems are solved, with the analysis of the steady flow, the gradually varied
flow profiles and the unsteady flow.

In the fourth part he course aims to provide the fundamentals of physical hydraulic modeling, with the principles of the dimensional amalysis, t
geometric, kinematic and dynamic similarity. In addition, students are given the skills necessary for understanding thadhids through
laboratory training.

In addition, students are given the skills necessary for understanding the fluid dynamics through laboratory training.

Prerequisites
See your academic regulations.

Didactic Methods

Course programme
Summary of the program
BASICS OF HYDRAULICS
Preliminary remarks. Physical properties of fluids. Hydrostatic.
Equilibrium of a fluid element and integral relation for a control volume.
Hydrostatic forces on plane and curved surfaces.
Kinematics of fluids. Conservation of mass with differential and integral relations.
Dynamics of fationless and Newtonian flows. Turbulent flows. Differential and integral equations of linear momentum. Forces in dynamic
conditions.
VISCOUS FLOW IN DUCTS
Velocity and discharge measurements.
Steady flows in long circular ducts.
Taal and local head losses.
Pipe network: typical design and check problems.
Unsteady flows in ducts.

OPEN CHANNEL FLOWS
Specific energy.
Steady flows in open channels.
Uniform flows and design of channels.
Gradually varied and unsteady flows.
PHYSICAL HYDRAULIC MODELING
Basics. Dimensional analysis and Pi theorem.
Geometric, kinematic and dynamic similarity.
Principles of the physical model construction.
For the detailed program of thclass and further details, please visit the web site www.michelemossa.it at the page Didactics and Classes.

Reference Texts



2028- IDRAULICA AMBIENTALE
ICAR/QO% Ingegneria ambientale e del territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILAMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1621- AMBIENTALE

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MOSSMICHELE

Trainingobjectives

The course deals with fundamental issues in the Degree Class of Civil and Environmental Engineering, of which is an esskstifadtised
educational activity. The teaching of hydraulics provides engineering students with the basics of the fluid menhdnmsls of the applied
hydraulics. The program is divided into four parts. In the first part the basic principles of fluid mechanics and hyavesilgzs/erning the fluid
motion are provided.

In the second part the typical applications of steady ansteady flows in pipes, local and net head loss and the unsteady flows in are presented. In
the third part the course provides the students with the basics of the steady flows in open channels.

In the third part the operchannel topics are presented and tgal problems are solved, with the analysis of the steady flow, the gradually varied
flow profiles and the unsteady flow.

In the fourth part the course aims to provide the fundamentals of physical hydraulic modeling, with the principles of énsidiralanalysis, the
geometric, kinematic and dynamic similarity. In addition, students are given the skills necessary for understanding thadimids through
laboratory training.

In addition, students are given the skills necessary for understanding edffnamics through laboratory training.

Prerequisites
See your academic regulations.

Didactic Methods

Course programme
BASICS OF HYDRAULICS
Preliminary remarks. Physical properties of fluids. Hydrostatic.
Equilibrium of a fluid element and integral relation for a control volume.
Hydrostatic forces on plane and curvedfsages.
Kinematics of fluids. Conservation of mass with differential and integral relations.
Dynamics of frictionless and Newtonian flows. Turbulent flows. Differential and integral equations of linear momentum ir-dyecesnic
conditions.
VISCOUS FLOW IN DUCTS
Velocity and discharge measurements.
Steady flows in longr@ular ducts.
Total and local head losses.
Pipe network: typical design and check problems.
Unsteady flows in ducts.

OPEN CHANNEL FLOWS
Specific energy.
Steady flows in open channels.
Uniform flows and ddégn of channels.
Gradually varied and unsteady flows.
PHYSICAL HYDRAULIC MODELING
Basics. Dimensional analysis and Pi theorem.
Geometric, kinematic and dynamic similarity.
Principles of the physical model construction.

Reference Texts



2438- IDRAULICA MARITTIMA
ICAR/QOZ% Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6321_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge BEN MEFTAMOULDI

Trainingobjectives

The course of Maritime Hydraulics is for students of the second degree in Environmental and Territorial Engineerings@lante®uo provide a

basic background on the wave mecieam coastal processes and fundamental principles that underlie the practice of coastal engineering. Observing,
analyzing and predicting marine waves are fundamental for the analysis of beach erosion and coastal risks near river estudines, partialarly
sensitive and important for the environment preservation. The course also presents elements on the observation techniqsese(ment of
oceanographic parameters), on the design of coastal protection systems and on the method efaleneonstration.

Prerequisites

Didactic Methods

Theoretical lectures, Credit number 4: Didactics (32 hours), Studying (68 hours)
Exercises, Credit number 1: Didactics (16 hours), Studying (9 hours)
Laboratory training, Credit number 1: Didactics (16 hours), Studying (9 hours)

Course programme

Topic n. 1: Coastal Zone Definition and Mathematical Compendium

Content details: Coastehvironment. Coast/dune. Beach ore shore (backshore, foreshore). Surf zone (sea water level, high water level, low water
level ). Berms. Sea bottom.

Mathematical compendium: hyperbolic functions (hyperbolic sine, hyperbolic cosine, hyperbolic tangphg gféayperbolic functions)

Topic n. 2: Mechanics of Wave Motion

Content details: Wave representation in the time and frequency domain. Classification of waves. Theory of Airy. Waveriwtiyland period.
Wave elevation. Celerity of a wave. Deepeintediate and shallow waters. Pressure distribution with the theory of Airy. Orbital wave velocities:
deep, intermediate and shallow waters. Wave group and celerity. Reflection of a wave. Total reflection (clapotis). Staretingeflection caused
by avertical seawall and a breakwater: reflection caused by bathymetric variation and by bars at the sea bottom. Energy of a wave arftlenergy
Shoaling and refraction coefficients. Wave breaking. Breaking wave diagrams of Goda. Diffraction. Diagraged ahWdohnson. Graphical method
of the wave diffraction.

Topic n. 3: Observation Techniques

Content details: Estimation of the sea state by observers. Measurements using tools. Measurement techniques: in siteseghavgbuoys, wave
poles, tide @uges, echeounders, current meters, pressure transducers). Rersetesing techniques.

Topic n. 4: Forecast for WaveBlaneWave

Content details: Beaufort wind scale and Douglas sea scale. Wind classification. Sea current classification. Wavetddsatgpieakspectra, wave
height (zeredowncrossings or zerapcrossings). Typical wind data provided by ENAV. Geographicdfectie fetch. Wind direction, velocity and
duration of a event. SMB diagram: fetlimited and durationlimited cases. Significant height and period. Tenani method for yeéaree construction.
Topic n. 5: Design of Coastal Defense Structures

Content dedils: Vertical seavalls: net pressure, momentum of the total pressure acting on the structure, safety factor.

Design of breakwaters (rubble mound structures): typical section of the breakwater, classification of material used focttmmsadvantagend
disadvantage of breakwaters, structure design, formula of Hudson.

Topic n. 6: Practical Exercises

Content details: Exercises on mechanics of wave motion (wave height, wave length, wave period, wave celerity, predsutfergifitniv velocity,
flow acceleration, trajectory of the water particles, wave energy).

Exercises on wave reflection, on wave diffraction (diagrams of Wiegel, diagrams of Johnson, method of Iribarren) onastwe eefd on the wave
breaking (diagrams of Goda).

Exercises onoastal defense structures

Topic n. 7: WawPlane Construction Project

Content details: Geographic framing of the study area (area in examination, angular sector of the area, division intorsbbti®gnetry). Metee
marine characteristics of the targarea. Statistical analysis of the wind data (intensity, direction and duration). Determination of the events.
Determination of the fetch. Determination of the wave height and period of a given event using SMB chart (Sverdrup MahkeBdet3. Signifant

wave height and period. Tenani Method for the wgdane construction.

Reference Texts

Dispense del docente

V. Milano, Idraulica Marittima, Maggioli Editore.
CERC, Shore Protection Manual.

G. Matteotti, Lineamenti di Costruzione Marittime
L. Franco, Manuale di Idraulica Marittima Ormea.






2575- IDROGEOLOGIA
GEO/05 Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e dnichi
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0120- IDRAULICA

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge TINELLROCCALDO

Trainingobjectives
To furnish the skill of reading the hydrogeological map and the correct ground water management

Prerequisites
Good undestanding of Chemistry, Hydraulic and Applied Geology

Didactic Methods

Course programme

. Water cycle. Hydrologic balance

. Hydrogeologic formations: aquifer and groundwater

. Aquifer as storage: tipes, morfology, granulometry, porosity, VRE, storage, map

. Aquifer as pipeline: Dartyg law,coefficient of permeability. Laboratory and field measurement of permeability, transmissivity, storavity,
hydraulic diffusivity.Dispersivity

. Groundwater flow: flow line, equipotential line, flow net. Piezometric map. Gruondwater discharge. Fluctuagimundwater table.

. Methods for constructing well and observation well. Completion, development, sanitary protection, maintenance of well

. Pumping test. Effects of pumping on flow net. Steady unidiretional flow, steady radial flow. Unsteady radisbiequilibrium equations
. Partially penetranting wells

. Surface and subsurface investigations of groundwater. Geosismic and geoelectrical methods. Loggings.

. Contamination. Vulnerability and protection of aquifers.

. Hydrogeochemic and groundwatquality

. Coastal Aquifers. Springs: types, capture, protection

Reference Texts

Celico- Prospezioni idrogeologicheEd Liguori

Civita— Idrogeologia applicata e ambientalEd Ambrosiana

Testi di consultazione

Beretta— Idrogeologia per il disinquinamento delle acque sotterranke Pitagora
Castany- Traité pratique des eaux souterrainestd. Dunod

Chiesa- Pozzi per acquaEd Hoepli

Chiesa- Idraulica delle acque di faldaEd Flaccovio

Custodio- Llamas Idrogeologia sotterranea ED Flaccovio

HamillBell- Acque sotterranee- Ed Flaccovio



2575- IDROGEOLOGIA
GEO/05 Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0122- VIE E TRASPORTI

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge TINELLROCCALDO

Trainingobjectives
To furnish the skill of reading the hydrogeological map and the correct ground water management

Prerequisites
Good undestanding of Chemistry, Hydraulic and Applied Geology

Didactic Methods

Course programme

. Water cycle. Hydrologic balance

. Hydrogeologic formations: aquifer and groundwater

. Aquifer as storage: tipes, morfology, granulometry, porosity, VRE, storage, map

. Aquifer as pipeline: Dartyg law,coefficient of permeability. Laboratory and field measurement of permeability, transmissivity, storavity,
hydraulic diffusivity.Dispersivity

. Groundwater flow: flow line, equipotential line, flow net. Piezometric map. Gruondwater discharge. Fluctuagimundwater table.

. Methods for constructing well and observation well. Completion, development, sanitary protection, maintenance of well

. Pumping test. Effects of pumping on flow net. Steady unidiretional flow, steady radial flow. Unsteady radisbiequilibrium equations
. Partially penetranting wells

. Surface and subsurface investigations of groundwater. Geosismic and geoelectrical methods. Loggings.

. Contamination. Vulnerability and protection of aquifers.

. Hydrogeochemic and groundwatquality

. Coastal Aquifers. Springs: types, capture, protection

Reference Texts



2155- IMPIANTI MECCANICI |
INGIND/17- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA.(B70I04)

Study plans/Curricula LT3320- MECCANICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge DIGIESSALVATORE

Trainingobjectives
To teach principles and techniques for plant layout and for internal logistics designing.

Prerequisites
Mechanic of materials, Ener@ystems | and Fluid Machinery |, Manufacturing I.

Didactic Methods

Course programme

1. Introduction

Definition of industrial plant. Classification of industrial plants.

2. Plant layout

Plant layout study output. Layouts types; product layout, process layout, fixed point layout, mixedl I|Bguipment requirements evaluation in
product and process layout. Line balancing problem. Innovative techniques for plant layout problem solving.

3. Industrial buildings

Industrial buildings types. Industrial buildings elements. Internal lightingtite

4. Internal logistics

Classification of internal transportation means. Unit load. Belt conveyors. Power hoists and winches. Overhead crare. Rotdeygonveyor.
Elevators. Vibrating conveyor. Pneumatic conveyor.

5. Piping

Piping system components: pipe, flange, gaskets, connections, pipe supports, steel compensators, steam traps. Pipel@ctiorizdisd process
design. Components procurement. Mechanical classificatipipelines enumeration-P & | diagrams servicesdiagrams- pipelines list- materials
list. Master e Key plansPlot plan- planar sketches.

Stressanalysis: allowable stressesimplified analysis. Pipes wraps. Controls and testart-up arrangement.

Flow control system elements. Control valvekeston criteria. Inherent and operating flow characteristic of a control valves.

Reference Texts



2155- IMPIANTI MECCANICI |
INGIND/17- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MEC@TaA (D.M. 270/04)

Study plans/Curricula LT3320- MECCANICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge IAVAGNILI®AFFELLO PIO

Trainingobjectives
To teach principles and techniques for plant layout and for internal logistics designing.

Prerequisites
Mechanic of matrials, Energy Systems | and Fluid Machinery |, Manufacturing I.

Didactic Methods

Course programme

1. Introduction

Definition of industrial plant. Classification of industrial plants.

2. Plant layout

Plant layout study output. Layouts types; product layout, process layout, fixed pomitJayixed layout. Equipment requirements evaluation in
product and process layout. Line balancing problem. Innovative techniques for plant layout problem solving.

3. Industrial buildings

Industrial buildings types. Industrial buildings elements. Inteligating. Heating.

4. Internal logistics

Classification of internal transportation means. Unit load. Belt conveyors. Power hoists and winches. Overhead crare. Rotdeygonveyor.
Elevators. Vibrating conveyor. Pneumatic conveyor.

5. Piping

Pipingsystem components: pipe, flange, gaskets, connections, pipe supports, steel compensators, steam traps. Pipe matenmabadigctioess
design. Components procurement. Mechanical classificatipipelines enumeration-P & | diagrams services diagrast pipelines list- materials
list. Master e Key plansPlot plan- planar sketches.

Stressanalysis: allowable stressesimplified analysis. Pipes wraps. Controls and testart-up arrangement.

Flow control system elements. Control valves seleatidteria. Inherent and operating flow characteristic of a control valves.

Reference Texts



2320- IMPIANTI MECCANICI Il
INGIND/17- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANIC¥.(P70/04)

Study plans/Curricula LM3022- COSTRUTTIVO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MUMMOLGOGIOVANNI

Trainingobjectives
To teach principles and techniques for industrial service facilities designing.

Prerequisites
Mechanical Plant I.

Didactic Methods

Course programme

1. Industral service facilities: fluid transport (1 CFYl, 8e)

Water supplying, storage and distribution. Fire equipment. Compressed air production and distribution. Different pneuwiatis.se

2. Electrical and lighting systems (1 GRl 4e)

Electricaknergy distribution systems. Selection and sizing criteria of electrical wires, engines, transformer, alternator, powércenters. Power
factor correction of electrical loads. Industrial lighting. Lighting system design.

3. Heating systems (1 CF6l, 4e)

Heating system operation. Thermal power station sizing. Flue gas stack design. Air conditioning principles. Air conysitinedmponents.

4. Wastewater and flue gas treatment and disposing (1-€6J4e)

Introduction to treatment plants bwastewater and sewages. Air pollution classification. Air pollutant caption and abatement systems. Odour
abatement principles.

5. Waste disposal (0.75 CF8I)

Classification and composition of municipal and industrial solid waste. Disposal pladfiislancinerators, composting plants. Waste management.
6. Noise and vibration (1.25 CF@8lI, 4e)

Basic quantities. Measurements. Laws and standards. Noise risk assessment techniques (CHABA, OSHA). Industrial noisExmsiurgoto
vibrations:laws and standards. Damping devices. Damping foundations.

Reference Texts



2320- IMPIANTI MECCANICI Il
INGIND/17- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3021- ENERGIA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MUMMOLGOGIOVANNI

Trainingobjectives
To teach principles and techniques for industrial service facilities designing.

Prerequisites
Mechanical Plant I.

Didactic Methods

Course programme

1. Industrial service facilities: flutcansport (1 CFUJ 4, 8e)

Water supplying, storage and distribution. Fire equipment. Compressed air production and distribution. Different pneuwiatis.se

2. Electrical and lighting systems (1 GRl 4e)

Electrical energy distribution systeml&tion and sizing criteria of electrical wires, engines, transformer, alternator, power control centers. Power
factor correction of electrical loads. Industrial lighting. Lighting system design.

3. Heating systems (1 CF6l, 4e)

Heating system operation. Thermal power station sizing. Flue gas stack design. Air conditioning principles. Air conysitinedmponents.

4. Wastewater and flue gas treatment and disposing (1-€6J4e)

Introduction to treatment plants of wastevter and sewages. Air pollution classification. Air pollutant caption and abatement systems. Odour
abatement principles.

5. Waste disposal (0.75 CF8I)

Classification and composition of municipal and industrial solid waste. Disposal plants: lamcifiésators, composting plants. Waste management.

6. Noise and vibration (1.25 CF@8lI, 4e)

Basic quantities. Measurements. Laws and standards. Noise risk assessment techniques (CHABA, OSHA). Industrial noisExmsiurgoto
vibrations: laws andtandards. Damping devices. Damping foundations.

Reference Texts



2320- IMPIANTI MECCANICI Il
INGIND/17- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3024 - AERONAUTICO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MUMMOLGOGIOVANNI

Trainingobjectives
To teach principles and techniques for industrial service facilities designing.

Prerequisites
Mechanical Plant I.

Didactic Methods

Course programme

1. Industrial service facilities: fluid trgpat (1 CFU-4l, 8e)

Water supplying, storage and distribution. Fire equipment. Compressed air production and distribution. Different pneuwiatis.se

2. Electrical and lighting systems (1 GRl 4e)

Electrical energy distribution systems. Selettand sizing criteria of electrical wires, engines, transformer, alternator, power control centers. Power
factor correction of electrical loads. Industrial lighting. Lighting system design.

3. Heating systems (1 CF6l, 4e)

Heating system operatioff.hermal power station sizing. Flue gas stack design. Air conditioning principles. Air conditioned system components.
4. Wastewater and flue gas treatment and disposing (1-€6J4e)

Introduction to treatment plants of wastewater and sewages. Air pialu classification. Air pollutant caption and abatement systems. Odour
abatement principles.

5. Waste disposal (0.75 CF8I)

Classification and composition of municipal and industrial solid waste. Disposal plants: landfills, incinerators, copipotingaste management.

6. Noise and vibration (1.25 CF@8lI, 4e)

Basic quantities. Measurements. Laws and standards. Noise risk assessment techniques (CHABA, OSHA). Industrial noisExmsiurgoto
vibrations: laws and standards. Damping desid®@amping foundations.

Reference Texts



2320- IMPIANTI MECCANICI Il
INGIND/17- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3020- TECNOLOGICO

Type Caratteizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MUMMOLGOGIOVANNI

Trainingobjectives
To teach principles and techniques for industrial service facilities designing.

Prerequisites
Mechanical Plant I.

Didactic Methods

Course programme

1. Industrial service facilities: fluid transport (1 GH4J, 8e)

Water supplying, storage and distribution. Fire equipment. Compressed air production and distribution. Different pneumats servi

2. Electrical and lighting systems (1 GRl 4e)

Electrical energy distribution systems. Selection and sizing criteeledfical wires, engines, transformer, alternator, power control centers. Power
factor correction of electrical loads. Industrial lighting. Lighting system design.

3. Heating systems (1 CF6l, 4e)

Heating system operation. Thermal power stationrgjziFlue gas stack design. Air conditioning principles. Air conditioned system components.
4. Wastewater and flue gas treatment and disposing (1-€6J4e)

Introduction to treatment plants of wastewater and sewages. Air pollution classification.ofirtgnt caption and abatement systems. Odour
abatement principles.

5. Waste disposal (0.75 CF8I)

Classification and composition of municipal and industrial solid waste. Disposal plants: landfills, incinerators, coplpotdingaste management.
6. Noise and vibration (1.25 CF@8lI, 4e)

Basic quantities. Measurements. Laws and standards. Noise risk assessment techniques (CHABA, OSHA). Industrial noisExmsiurgoto
vibrations: laws and standards. Damping devices. Damping foundations.

Reference Texts

1.A. Monte Elementi di impianti industriali, Vol 2. Ed. Libreria Cortina Torino, 1V ed., 2009.
2.S. Cavallone, Impianti Elettrici.(*)

3.S. Cavallone, G. Mummolo. Compendiosgireitazioni di impianti industriali. 2004.(*)

4.S. Digiesi. Metodi di risoluzione delle reti a maglie. 2008. (*)

(*) http://climeg.poliba.it/course/view.php?id=68



2587- INDUSTRIALIZZAZIONE RAPIDA
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONBLME. (270/04)

Study plans/Curricula LM1323- TECNOLOGIA E PRODUZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GALANTUCCUIGI MARIA

Trainingobjectives

This course has the scope to supply the acquaintances of the new meth@otddrapid Manufacturing,3D Printing, Reverse Engineering and more
in a generalized manner Time Compression, for the innovation of the methods and the reduction of the times of developrfentaatitin of new
products.

Prerequisites
None

Didactic Methods
Lessons and practices in classrosupported from video projector and software, laboratory tearorks, personalized feedback and coaching to
improve every aspect of the student's work.

Course programme

Lessons (32 h):

1. Introduction to the advanced design of products, processes and production system.

Product design: The use of the CAD 3D for the Rapid Prototyping

Design and planning of the process: Group Technology, Computer Aide®FRianning (CAPP) variant and generative.
Production system design

CAD/CAM Interfaces and systems; information of progwotesssystem. The standard STEP and SNEP

Fabrication of products with complex geometries with processes thtire the design of molds (automotive, shoe, tic).
Methods for the generation of complex geometry products.

Technologies and methods for the rapid prototyping/rapid tooling.

. Technologies and methods for the rapid/layer manufacturing.

10. Cost analysis for rapid manufacturing and prototyping.

11. Technologies and methods for the reverse engineering.

Practices (8 h): Use of software for the 3D modelling, Rapid Prototying and Reverse Engineering.

Laboratories (12 h): The course, to complemehthe theoretical formation, includes also lab practices (numerical, applications of dedicated
software, etc.) and a specific activity of laboratory with RP and RE workstations.

LCoNoOA~WOD

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

1. T. C. Chang, R. A. Wisk, H.P. Wang: "Computer Aided Manufact2miaigd. 1997 (cap. 9 pp. 3884, cap. 12 pp. 47314, cap. 13 51589,
appendix D, E).

2. A. Gatto, L. luliano: "Prototipazione Rapitkatecnologia per la competizione globale", Tecniche Nuove, Milano, 1998

3. Prototipazione Rapida e Ingegneria IrseerDispensa dal corso scaricabile dal sito web.

4. Rapid Prototyping and Reverse EngineeriDigpensa dal corso scaricabile dal sito web.

5. Dati contenuti nel Sito della Associazione Italiana di Prototipazione Rapida: wwiamagrit/

ULTERIORESTI SUGGERITI: § D. T. Pham, S. S. Dimov: Rapid Manufacturing: The Technologies and Applications of Rapid Protpigiping and Ra
Tooling,, Springer ¢, Verlag, 2001

§ P.D. Hilton, P. F. Jacobs: "Rapid toclleghnologies and industrial applications”, MarDekker, 2000

§ K. A. Ingle: "Reverse Engineering", McGrhlly 1994

§ J.A. Mc Donald, C.J. Ryall, D.l. Wimpenny: "Rapid prototyping casebook", Professiona Engineering Pubhishing, 2001



2587- INDUSTRIALIZZAZIONE RAPIDA
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1320- IMPRENDITORIALITA' E INNOVAZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GALANTUCCUIGI MARIA

Trainingobjectives

This course has the scope to supply #tguaintances of the new methodologies of Rapid Manufacturing,3D Printing, Reverse Engineering and more
in a generalized manner Time Compression, for the innovation of the methods and the reduction of the times of developrfentaatitin of new
produds.

Prerequisites
None

Didactic Methods
Lessons and practices in classroom supported from video projector and software, laboratoryteks personalized feedback and coaching to
improve every aspect of the student's work.

Course programme

Lessons (32 h):

1. Introduction to the advanced design of products, processes and production system.

Product design: The use of the CAD 3D for the Rapid Prototyping

Design and planning of the processroup Technology, Computer Aided Process Planning (CAPP) variant and generative.
Production system design

CAD/CAM Interfaces and systems; information of progwotesssystem. The standard STEP and SNEP

Fabrication of products with comgst geometries with processes that require the design of molds (automotive, shoe, tic).
Methods for the generation of complex geometry products.

Technologies and methods for the rapid prototyping/rapid tooling.

. Technologies and methods foretrapid/layer manufacturing.

10. Cost analysis for rapid manufacturing and prototyping.

11. Technologies and methods for the reverse engineering.

Practices (8 h): Use of software for the 3D modelling, Rapid Prototying and Reverse Engineering.

Laboratories (12 h): The course, to complement of the theoretical formation, includes also lab practices (numerical, applicatiatisatédde
software, etc.) and a specific activity of laboratory with RP and RE workstations.

LCoNoOA~WOD

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

1. T. C. Chang, R. A. Wisk, H.Png¥&Computer Aided Manufacturing”, 2nd ed. 1997 (cap. 9 pp-3RW5 cap. 12 pp. 47314, cap. 13 51589,
appendix D, E).

2. A. Gatto, L. luliano: "Prototipazione Rapitkatecnologia per la competizione globale", Tecniche Nuove, Milano, 1998

3. Probtipazione Rapida e Ingegneria Inver&ispensa dal corso scaricabile dal sito web.

4. Rapid Prototyping and Reverse EngineeriDigpensa dal corso scaricabile dal sito web.

5. Dati contenuti nel Sito della Associazione Italiana di Prototipaziorid&apvw.aprirapid.it/

ULTERIORI TESTI SUGGERITI: § D. T. Pham, S. S. Dimov: Rapid Manufacturing: The Technologies and Applications mh&apid Regioty
Tooling,, Springer ¢, Verlag, 2001

§ P.D. Hilton, P. F. Jacobs: "Rapid tocllieghnologie and industrial applications”, Marcel Dekker, 2000

§ K. A. Ingle: "Reverse Engineering", McGrhlly 1994

§ J.A. Mc Donald, C.J. Ryall, D.l. Wimpenny: "Rapid prototyping casebook", Professiona Engineering Pubhishing, 2001



2587- INDUSTRIALIZZAZIONE RAPIDA
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegnesi Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1321- GESTIONE DI IMPRESA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GALANTUCCUIGI MARIA

Trainingobjectives

Ths course has the scope to supply the acquaintances of the new methodologies of Rapid Manufacturing,3D Printing, Rexensed=znyil more
in a generalized manner Time Compression, for the innovation of the methods and the reduction of the timesagfirdeneand fabrication of new
products.

Prerequisites
None

Didactic Methods
Lessons and practices in classroom supported from video projector and software, laboratoryteks personalized feedback and coaching to
improve every aspect of the student's work.

Course programme

Lessons (32 h):

1. Introduction to the advanced design of products, processes and production system.

Product design: The use of the CAD 3D for the Rapid Prototyping

Design and planing of the process: Group Technology, Computer Aided Process Planning (CAPP) variant and generative.
Production system design

CAD/CAM Interfaces and systems; information of progwotesssystem. The standard STEP and SNEP

Fabrication of products with complex geometries with processes that require the design of molds (automotive, shoe, tic).
Methods for the generation of complex geometry products.

Technologies and methods for the rapid prototyping/rapid tooling.

. Technologies and methods for the rapid/layer manufacturing.

10. Cost analysis for rapid manufacturing and prototyping.

11. Technologies and methods for the reverse engineering.

Practices (8 h): Use of software for the 3D modelling, Rapid ProtaiyithdReverse Engineering.

Laboratories (12 h): The course, to complement of the theoretical formation, includes also lab practices (numericaiioappiitaedicated
software, etc.) and a specific activity of laboratory with RP and RE workstations.

LCoNoOA~WOD

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

1. T. C. Chang, R. A. Wisk, H.P. Wang: "Computer Aided Manufacturing”, 2nd ed. 1997 (cap.-94gh.cap5 12 pp. 47314, cap. 13 51589,
appendix D, E).

2. A. Gatto, L. luliano: "Prototipazione Rapitkatecnologia per la competizione global&&cniche Nuove, Milano, 1998

3. Prototipazione Rapida e Ingegneria InverBa&pensa dal corso scaricabile dal sito web.

4. Rapid Prototyping and Reverse EngineeriDigpensa dal corso scaricabile dal sito web.

5. Dati contenuti nel Sito della Assaxibne Italiana di Prototipazione Rapida: www.appid.it/

ULTERIORI TESTI SUGGERITI: § D. T. Pham, S. S. Dimov: Rapid Manufacturing: The Technologies and Applications mh&apid Regioty
Tooling,, Springer ¢, Verlag, 2001

§ P.D. Hilton, P..Bacobs: "Rapid toolindechnologies and industrial applications”, Marcel Dekker, 2000

§ K. A. Ingle: "Reverse Engineering", McGrhlly 1994

§ J.A. Mc Donald, C.J. Ryall, D.l. Wimpenny: "Rapid prototyping casebook", Professiona Engineering P2@bishing



2510- INGEGNERIA SANITARIA AMBIENTALE
ICAR/03 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6321_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge RANIEREZIO

Trainingobjectives

The course aims to provide students with the deep requisite tools for the definition andnihlernentation of appropriate technical protection of
the environment with particular reference to the criteria for dimensioning systems for the control and reduction of patiatised by human activity,
relative to water, air, soil.

Prerequisites
Hydraulic, Chemistry

Didactic Methods

Course programme

Pollution phenomena (10 hours): Legislation. Transpornpheena and diffusion of pollutants in surface water and groundwater. Autification

of water bodies: Sag curve, applications, and exercises.

Drinking Water (15 hours): Legislation. Drawings of the fundamental phases of water treatmeinéegtneent, flocculation, adsorption on activated
carbon. Disinfection: chlorination, ozonation, UV and alternative methods. Construction costs and management. Desiga solution

Wastewater (35 hours): Characteristics of civil and industrial wastewater. Legislatiorewstest Treatment Plants mechanical biological treatment
drawings. Analysis and design of the phases of screening, grit removal, sedimentation, activated sludge oxidatioripniaifitatenitrification.
Systems for the supply and the diffusion of oxygahernative systems of biological oxidation. Disinfection: chlorination, ozonation, UV, alternative
systems. Sludge: chemigathysical, mechanical and thermal. Techniques and control measures in the works. Natural treatments of sewage treatment
wetlands, plant technologies. Tertiary treatment for reuse. Techniques for the disposal of wastewater, design solutions. Cost af agdtem
management.

Solid waste (25 hours): Standards and criteria for the classification and collection. Design criteria &f: lpratfiiction of biogas. Collection and
treatment of leachate. Systems for recovery and recycling: recycling, composting -defissed fuel.

Contaminated Sited Reclamation (20 hours): Legislation. Characterization of the site. Methods of investigh@omi@mnmental risk assessment.
Remediation technologies.

Air Emissions (15 hours): Sketches related to the technologies of treatment of air and odor emissions.

Reference Texts



2510- INGEGNERIA SANITARIA AMBIENTALE
ICAR/03 Ingegneria per 'ambige e territorio

Academic year 2015

Faculty Dipartimento di Iiy. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6321_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge RANIEREZIO

Trainingobjectives

The course aims to provide students with the deep requisite tools for the definition and the implementation of appropefaiea protection of
the environment with particular reference to the criteria for dimensioning systems for the control and redwétpollution caused by human activity,
relative to water, air, soil.

Prerequisites
Hydraulic, Chemistry

Didactic Methods

Course programme

Pollution phenomena (10 hours): Legislation. Transport phenomena and diffusion déptdlin surface water and groundwater. Agparification

of water bodies: Sag curve, applications, and exercises.

Drinking Water (15 hours): Legislation. Drawings of the fundamental phases of water treatmeinegineent, flocculation, adsorption on agated
carbon. Disinfection: chlorination, ozonation, UV and alternative methods. Construction costs and management. Desiga solution

Wastewater (35 hours): Characteristics of civil and industrial wastewater. Legislation. Wastewater Treatment Plamgaidiblagical treatment
drawings. Analysis and design of the phases of screening, grit removal, sedimentation, activated sludge oxidatioripniaifitatenitrification.
Systems for the supply and the diffusion of oxygen. Alternative systems ofigial oxidation. Disinfection: chlorination, ozonation, UV, alternative
systems. Sludge: chemigathysical, mechanical and thermal. Techniques and control measures in the works. Natural treatments of sewage treatment
wetlands, plant technologies. Tertiatyeatment for reuse. Techniques for the disposal of wastewater, design solutions. Cost of systems and
management.

Solid waste (25 hours): Standards and criteria for the classification and collection. Design criteria of landfills: profiliitigas. Ctdction and
treatment of leachate. Systems for recovery and recycling: recycling, composting -defissed fuel.

Contaminated Sited Reclamation (20 hours): Legislation. Characterization of the site. Methods of investigation and ertairdsknassessent.
Remediation technologies.

Air Emissions (15 hours): Sketches related to the technologies of treatment of air and odor emissions.

Reference Texts



2557- INTERNET OF THINGS
INGINF/03- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LM14- INGEGNERIA DELLE TELECOMUNICAZIONI (D.M. 270/04)
Study plans/Curricula LM1421- SISTEMI E RETI DI TELECOMUNICAZIONI

Type Caratteizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GRIECQUIGI ALFREDO

Trainingobjectives

The aim of this course is to introduce and describe the architectures, the enabling technologies, and theydiegitimes for packet switching
networks in the Internet of Things. Theoretical concepts will be verified thorugh experimentation campaigns in the acsimigesout in the
laboratory.

Prerequisites
Basic knowledge of packet switching networks.

Didactic Methods

Course programme

Internet fundamentals (2 has): basic concepts, telecommunication networks, protocol architectures, TCP/IP.

Introduction to the 10T (2 hours): architectural and system requirements, energy efficiency, fault tolerance, Qualityicef, @en application
domains.

Radio Frequency ldéification (2 hours): tag, multiple access, applications, EPC standard.

IPv6 (8 ore): addressing, routing, and datagram format.

Networking protocols for the Internet of Things (6 hours): 802.15, ZigBee, Wireless HART, 6LoWPAN, RPL, CoAP, WirdlessdBenaad

industrial 10T.

Telecommunication networks in industrial applications (4 hours): HART. Standard IEC/ISA SP50. Industrial Ethernet. FalddatipkvorldFIP,
SERCOS. CAN, TTCAN, FLexray, LIN. ProfatisEEhernet power link, LonwasklEC 61850. Power Line Communication.

Activities in laboratory (24 hours): experimental analysis of 0T systems using the OpenWSN platform.

Reference Texts

O. Hersent et al. The Internet of Things: Key Applications andd@tet Wiley; 2nd ed, 2012.

D. Uckelmann et al. Architecting the Internet of Things, Springer, 1st ed. 2011.

Z. Shelby. 6LoWPAN: The Wireless Embedded Internet. Wiley; 1st ed. 2010.

L. Yan et al. The Internet of Things: From RFID to the®exnxration Brvasive Networked Systems. Auerbach Publications. 2008.



2557- INTERNET OF THINGS
INGINF/03- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LM17- INGEGNERIA INFORMATICA (D.M. 270/04)
Study plans/Curricula LM1722- INFORMATION SYSTEMS

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GRIECQUIGI ALFREDO

Trainingobjectives

The aim of this course is to introduce and describe the architectures, the enabling technologies, and the design guidg@iawetf switching
networks in the Internet of Things. Theoretical concepts will be verified thorugh experimentation campaigns in the activiges aut in the
laboratory.

Prerequisites
Basic knowledge of packet switching networks.

Didactic Methods

Course programme

Internet fundamentals (2 hours): basic concepts, telecommuitnatetworks, protocol architectures, TCP/IP.

Introduction to the 10T (2 hours): architectural and system requirements, energy efficiency, fault tolerance, Qualityicef, @en application
domains.

Radio Frequency Identification (2 hours): tag, mudtiptcess, applications, EPC standard.

IPv6 (8 ore): addressing, routing, and datagram format.

Networking protocols for the Internet of Things (6 hours): 802.15, ZigBee, Wireless HART, 6LoWPAN, RPL, CoAP, WirdlessdBenaad
industrial 10T.

Telecommunication networks in industrial applications (4 hours): HART. Standard IEC/ISA SP50. Industrial Ethernet. FoudtatpkVieiedFIP,
SERCOS. CAN, TTCAN, FLexray, LIN. ProNaasEEhernet power link, Lonworks. IEC 61850. Power Line Commanicat

Activities in laboratory (24 hours): experimental analysis of 0T systems using the OpenWSN platform.

Reference Texts

O. Hersent et al. The Internet of Things: Key Applications and Protocols, Wiley; 2nd ed, 2012.

D. Uckémann et al. Architecting the Internet of Things, Springer, 1st ed. 2011.

Z. Shelby. 6LoWPAN: The Wireless Embedded Internet. Wiley; 1st ed. 2010.

L. Yan et al. The Internet of Things: From RFID to the®eneration Pervasive Networked Systems. Audrifaablications. 2008.



2557- INTERNET OF THINGS
INGINF/03- Ingegneria delle telecomurazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LM14- INGEGNERIA DELLE TELECOMUNICAZIONI (D.M. 270/04)
Study plans/Curricula PDS@015- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GRIECQUIGI ALFREDO

Trainingobjectives

The aim of this course is to introduce and describe the architectures, the enabling technologies, and the design guidg@iawetf switching
networks in the Internet of Things. Theoretical concepts will be verified thorugh experimentation campatbesaictivities carried out in the
laboratory.

Prerequisites
Basic knowledge of packet switching networks.

Didactic Methods

Course programme

Internet fundamentals (2 hours): basic concepts, telecommunication networks, protocol architecturel. TCP/

Introduction to the 10T (2 hours): architectural and system requirements, energy efficiency, fault tolerance, Qualityicef, @en application
domains.

Radio Frequency Identification (2 hours): tag, multiple access, applications, EPC standard.

IP\6 (8 ore): addressing, routing, and datagram format.

Networking protocols for the Internet of Things (6 hours): 802.15, ZigBee, Wireless HART, 6LoWPAN, RPL, CoAP, WirdlessdBenaad
industrial 10T.

Telecommunication networks in industrial amaliions (4 hours): HART. Standard IEC/ISA SP50. Industrial Ethernet. Foundation Fieldbus, WorldFIP,
SERCOS. CAN, TTCAN, FLexray, LIN. ProfaasEEhernet power link, Lonworks. IEC 61850. Power Line Communication.

Activities in laboratory (24 hour®dxperimental analysis of 0T systems using the OpenWSN platform.

Reference Texts

O. Hersent et al. The Internet of Things: Key Applications and Protocols, Wiley; 2nd ed, 2012.

D. Uckelmann et al. Architecting the Internet of Things, Springer, 1st ed. 2011.

Z. Shelby. 6LoWPAN: The Wirelesb&dded Internet. Wiley; 1st ed. 2010.

L. Yan et al. The Internet of Things: From RFID to the®eneration Pervasive Networked Systems. Auerbach Publications. 2008.



2557- INTERNET OF THINGS
INGINF/03- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO06- INGEGNERIA DELL'AUTORINE (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GRIECQUIGI ALFREDO

Trainingobjectives

The aim of this course is to introducedadescribe the architectures, the enabling technologies, and the design guidelines for packet switching
networks in the Internet of Things. Theoretical concepts will be verified thorugh experimentation campaigns in the acsimigesout in the
laboratory.

Prerequisites
Basic knowledge of packet switching networks.

Didactic Methods

Course programme

Internet fundamentals (2 hours): basic concepts, telecommunication networks, protocol architectures, TCP/IP.

Introduction to the 10T (2 hours): architectural and system requirements, energy efficiency, fauétnimde Quality of Service, and application
domains.

Radio Frequency Identification (2 hours): tag, multiple access, applications, EPC standard.

IPv6 (8 ore): addressing, routing, and datagram format.

Networking protocols for the Internet of Things (6 msu 802.15, ZigBee, Wireless HART, 6LoWPAN, RPL, CoAP, Wireless Sensor Network, and
industrial 10T.

Telecommunication networks in industrial applications (4 hours): HART. Standard IEC/ISA SP50. Industrial Ethernet. FalddatipkvorldFIP,
SERCOSAN, TTCAN, FLexray, LIN. ProfiblietPEthernet power link, Lonworks. IEC 61850. Power Line Communication.

Activities in laboratory (24 hours): experimental analysis of 0T systems using the OpenWSN platform.

Reference Texts

O. Hersent et al. The Internet of Things: Key Applications and Protocols, Wiley; 2nd ed, 2012.

D. Uckelmann et al. Architecting the Internet of Things, Springer, 1st ed. 2011.

Z. Shelby. 6LoWPAN: The Wireless Embedded Internet. Wiley; 1st ed. 2010.

L Yan et al. The Internet of Things: From RFID to the Glemeration Pervasive Networked Systems. Auerbach Publications. 2008.



2576- IRRIGAZIONE E DRENAGGIO
ICAR/02 Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0120- IDRAUICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge FRATIN@MBERTO

Trainingobjectives
The course aims to develop methodological aspects and practical applications for completing the education of the cieil iarthmdield of water
managementn agriculture having special attention to the engineering approach for correctly designing and managing irrigation networks.

Prerequisites
None

Didactic Methods

Course programme

Hydrological cycle. Hydrological processesddterent spatial and temporal scales. Evaporation. Potential evaporation. Penman equation.
Transpiration. BlaneyCriddle, Hargraeves and FAO_Pensivionteith equations. Groundwater balance. Effective infiltration capacity.

The hydrological balance arttie irrigation crop requirements. The irrigation systems. Irrigation efficiency. Irrigation distribution networks.
Distribution module and specific discharge. Clement approach, network and hydrant elasticity.

Irrigation methods: irrigation flooding, surfadrrigation, subsurface irrigation, sprinkler irrigation and drip irrigation. Drainage systems.

Reference Texts



2193- Laboratoiio di Restauro
ICAR/19 Teorie e tecniche per il restauro architettonico

Academic year 2015

Faculty Dipartimento di Scienze dell'Ingegneria Civile e dell'Architettura
Study courses LM51CU ARCHITETTURA (D.M. 270/04)

Study plans/Curricula PDS&@009- comune

Type Caratterizzante

Total Credits 9

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge MARTINESIACOMO

Trainingobjectives

The Restoration Studio is adth at

providing proper methodological tools for
facing the problems of Architectural
Restoration, whose project is strictly
related to the knowledge of the monument
(from the historical, structural and
technologic point of view). In this sense,
fundamentalis the moment of the analysis,
which finds in the survey the necessary
condition for every further investigation.
The applicative project which follows the
analysis phase is aimed at the conservation
and protection of the historical significance
of monuments, but can not disregard their
material and structural foundation.

Prerequisites
Didactic Methods

Course programme

The Restoration Studio ismposed of two
teachings: Architectural Restoration,
Theory and Techniques of Construction in
their historical development, whose
theoretical lessons and applied activities
are developed in a strict coordination.
Theoretical learning is aimed at the
knowledge of the construction and of its
different connotations, and at the definition
of a methodology for the intervention
which is coherent with the theoretical
principles of conservation of the historical
image of the monument. Applied activities
are related both to the documentation of
the monument in the actual conditions
(architectural survey) and to the
development of the restoration project,
which directly derives from the formal,
constructive and structural model.

Reference Texts



2193- Laboratorio di Restauro
ICAR/09- Analisi e progettazione strutturale per l'architettura

Academic year 2015

Faculty Dipartimento di Scienze dell'Ingegneria Civile e dell'Architettura
Study courses LM51CU ARCHITETTURA (D.M. 270/04)

Study plans/Curricula PDS&@009- comune

Type Caratterizzante

Total Credits 3

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge MARTINESIACOMO

Trainingobjectives

The Restoration Studio is aimed at
providing proper methodological toolsifo
facing the problems of Architectural
Restoration, whose project is strictly
related to the knowledge of the monument
(from the historical, structural and
technologic point of view). In this sense,
fundamental is the moment of the analysis,
which finds irthe survey the necessary
condition for every further investigation.
The applicative project which follows the
analysis phase is aimed at the conservation
and protection of the historical significance
of monuments, but can not disregard their
material andstructural foundation.

Prerequisites
Didactic Methods

Course programme

The Restoration Studio is composed of two
teachings: Architectural Restoration,
Theory and Techniques of Construction in
their historical development, whose
theoretical lessons and applied activities
are developed in a strict coordination.
Theoretical learning is aimed at the
knowledge of the construction and of its
different connotations, and at the definition
of a methodology for the intervention
which is coherent with the theoretical
principles of conservation of the historical
image of the monument. Applied activities
are related both to the documentation of
the monument in the actual conditions
(architectural survey) and to the
development of the restoration project,
which directly derives from the formal,
constructive and structural model.

Reference Texts



2494- LABORATORIO DI SISTEMI ELETTRONICI DIGITALI
INGINF/01- Altre Conoscenze Utili péinserimento Nel Mondo del Lavoro

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Altro

Total Credits 3

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GIORGI@GOSTINO

Trainingobjectives
The aim of this course is the learning of methods and project environments / simulation / debugging of digital systemthroagtythe use of
integrated progct environments (IDE) and laboratory design kit.

Prerequisites
Fundamentals of digital systems electronics (recommended only)

Didactic Methods

Course programme
Reminders abouthe fundamentals of digital electronic systems
Methods and environments for the design of digital systems,
Design flow and debug of digital systems
Fundamentals of Verilog HDL
Exercises on the description of digital systems in Verilog
Quartus Il design environment and tools by Altera: ModelSim, QSYS, Programmer, Program Monitor, Waveform editor faiestbatinges
Lab projects, creating test bench (debug) and simulation environment Quartus Il & tools
Laboratory kit €rasic DE1_Soyclone V FPGA board from Altera
Lab Exercises about the implementation of digital systems on board DE1_SoC
Development environment Matlab & tool
Matlab, Simulink Fixed Point designers, HDL coder, DSPBuilder
Practical implementation of digital systems in Matlab & tools
Laboratory exercises summary

Reference Texts
E. Napoli, Progetto di Sistemi Elettronici Digitali basati su FPGA, ed. Esculapio, 2011, ISBN: 9788874884162
W. J. Palm, Matlab: una introduzione per gli ingegneri, McGrawHill, 2011, ISBN: 9788838664663



2625- LAVORAZIONI DI MATERIALI AERONAUTICI
INGIND/16- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3024 - AERONAUTICO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semeske

Exam type Orale

Professor in charge SPINAROBERTO

Trainingobjectives

The discipline is part of the teachings of the 2nd year of the Master of Scien@ziahcal Engineering. The performance characteristics of modern
aircrafts are, to a great extent, dependent on advanced materials and by the manufacturing technologies used, with flabtiming increased
performance. The discipline provides a sysé&tic treatment of materials and production processes used to manufacture and assemble aircraft
structures.

Prerequisites
Manufacturing Process Il

Didactic Methods

Course programme

Outline of functional characteristics (1 CFU)

Evolution of aircraft, research of functional, product development, desfgthe base line, automatic synthesis of design, technology verification,
structural optimization, the reference scenario, load forecasting, unified equation, range aircraft, environmental audits.

Processing of Materials (5 credits)

Introduction. Aluminum,Magnesium and Beryllium, Titanium, High strength steels, safeys, polymer matrix composites, metal matrix
composites, ceramic matrix composites, structural assembly.

Reference Texts



2381- LINGUAGGI E TECNOLOGIE WEB
INGINF/05- Ingegneria informatica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LM17- INGEGNERIA INFORMATICA (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Cardterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DI LECCANCENZO

Trainingobjectives

The course module introduces the core technologies of the Web andb&eed information systems. It presents the major typésipplications,
including systems for-eommerce and @usiness. It covers theoretical and practical aspects of mining unstructured web information. Finally covers
emerging issues, such as Web 2.0, providing the theoretical and applicative basis wsatdee new paradigms.

Prerequisites
Fundamentals of Computer Science and Information Systems.

Didactic Methods

Course programme

World Wide Web: HITP protocol; Information Retrieval Systems; Layer, tier and middleware, design methodologies; Enterprise Applicatitorintegra
(EAI); Service Oriented Architecture (SOA) and Web services; Technologies for SOA: WSDL, SOAP, UDDI; Service déserifisonyesgr
interaction, composition and coordination of Web services; Web 2dgnimerce; NoSQL technologies; Linked Open Data.

Reference Texts

TESTI DI RIFERIMENTO PRINCIPALI:

-Materiale didattico fornito dal docente

-Alonso, Casati, Kuno e Machiraju, Web Services, Springer, 2004

ULTERIORI TESTI SUGGERITI:

-Di Noia, De Virgilio, Di Sciascio, Donini, Semantic Web: traogiea@ Open Data, Apogeo, 2013



Academic year
Faculty
Study courses

2380- LOGICA E INTELLIGENZA ARTIFICIALE
INGINF/05- Ingegneria informatica

2015
Dipartimento di Ingegneria Elettrica e dell'Informazione
LM17- INGEGNERIA INFORMATICA (D.M. 270/04)

Study plans/Curricula PDS&@013- comune
Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale
Exam type Orale

Professor in charge DI NOIATOMMASO

Trainingobjectives

Algorithms and appproaches to design and solve typical Atrtificial Intelligenbéeprs.

Prerequisites

Algorithms and data structures; recursive programming; Mathematical analysis

Didactic Methods

Course programme

Intelligent Agents;

Solving Problems by Searching;
Local Search Algorithms and Optimization Problems;
Searching with Nondeterministic Actions;
Adversarial Search;

Constraint Satisfaction Problems;
Logical Agents;

FirstOrder Logic;

Logic Programming;

Prolog;

Inference in FirsOrder Logic;
Knowledge Representation;
Description Logics;

Quantifying Uncertainty;
Probabilistic Reasoning;

Learning from ExamplesDesign of a Machine Learning system;
Linear regression;

Logistic Regression;

Non linear classification algorithms;
Support Vector Machk;

Neural Networks;

KNN;

Statistical learning;

Naive Bayesian Classifier;

Principal Component Analisys;
SVD;

Clustering;

K-means;

GMM;

Outlier detection;

Recommender Systems;

Reference Texts

* Intelligenza artificiale. Un approccio moderno. Vol. 1 (terza edizioRessell Stuart J.; Norvig Peter

* Intelligenza artificiale. Un approccio moderno. Vol. 2 (seconda edizidhedsell Stuart J.; Norvig Peter
* Intelligenza artificiale Nils J. Nilsson

* Learn Prolog NowA Patrick Blackburn, Johan Bos, and Kristina Striegnitz

* Pattern Recognition and Machine Learni@hristopher Bishop



2549- Luce, Suono, Clima
INGIND/11- Formazione tecnologica

Academic year 2015

Faculty Dipartimento di Scienze dell'Ingegneria Civile e dell'Architettura
Study courses LT50 DISEGNO INDUSTRIALE (D.MJ270/

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MARTELLOTFHFRANCESCO

Trainingobjectives

The class aims at providing the students the instruments to qualitatively understand and quantitatively analyse, phenoatedawti thermal
exchange, sound and light technology. The effect on human being will also be considered together with the fialdanfeeach physical
phenomenon. The class is organized in teaching modules arranged (more or less) on a weekly basis. At the end of eastudends/i@rganized
in small groups) are requested to present a research on design products dealing wibpittsediscussed.

Prerequisites
Basic concepts of mathematics and physics.

Didactic Methods

Course programme

Climate

Fundamentals of energetic. Temperature. Principles of thermodynamics. Humid air. Heat exchange: conduction, convectidianaed Thermal
comfort: methabolic rate, clothing, and micaimate. Local thermal comfort.

Light

Definitions and measuremeéminits of photometric measures. Colorimetry. Human vision. Lamp classification. Luminaries. Lighting desing concepts.
Sound

Fundamentals of sound propagation. Human hearing and basic psyichoacoustic conceptsuvitmeinteraction: sound absorption and diffusion.
Masuring sound absorption. Room acoustics concepts: controlling reverberation through sound absorbing materials.

Reference Texts



2312- MACCHINE A FLUIDO Il E SISTEMI ENERGETICI Il
INGIND/08- Ingegneriameccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3023_TA INDUSTRIALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CAMPOREAISERGIO MARIO

Trainingobjectives

AIMS:

This course aims at providing a wide knowledge of the technologies used nowadays in thermal power plants. Main subjeats ptards, gas
turbines, combineetycle gas turbines, combined heat and power production. Future trerfaddeéan codl technologies andcarbon sequestratich

as well as distributed heat and power generation by means of micro gas turbines and fuel cells are subjects criticabiy @xdmeircourse. Basics

of nuclear plants are also treated The course aims at givinsttitents elements for performance analysis of thermal power plants and for the design
of their main components, making use of specific software, and for economic estimation. Emphasis is also given to threthaddyr the analysis

and the optimizatiorof energy conversion systems.

Prerequisites
Fundamentals of Fluidynamics, Energy Systems, Fluid Machinery.

Didactic Methods

Course programme

1. Energy sources: Energy consumption andahility of fossil energy sources. Renewable energy sources. Distributed power generation. Electric
power demand.

2. Exergy Method: Exergy and irreversibility. Application of the exergy method to dteadgnergy conversion systems. Exergy analysib@fical
reacting systems.

3. Steam generators: Classification-fhie gas circuit and watesteam circuit. Corrosion. Fuels and burners. Furnace, evaporator,-bepésr,
economizer, air préeater.

4. Heavyduty and aerederivative gas turbines: Thnology development and performance. Cooling system techniques. dgasdurbines. Off
design performance and regulation.

5. Combined cycle gas turbines and repowering: Fired and unfired schemes. Single and multiple pressure levels. Heabikzougt burner.
Performance analysis. Novel cycles: STIG and other evaporative cycles. Repowering. CO2 sequestration.

6. Combined Heat and power Generation. Primary Energy Saving (Pig8he€xion by means of gas turbines and internal combustion esgine
Trigeneration.

7. Fuel Cells and Hydrogen Power: Theory and classification of the main fuel cell types. Thermodynamics of a fuelpeeforideaice. Acutal
performance and fuel cell efficiency. Hybrid fuel-gglicro gas turbine schemes. Hydeogproduction from fossil fuels and renewable sources.

8. Pollutant emissions: Pollutant emitted by combustion process and environment impact. Measurement units of pollutantseaiftent.

9. Renewable energy: Concentrated solar power plants. Windggner

Reference Texts



2124- MACCHINE ELETTRICHE
INGIND/32- Ingegneia dell'automazione

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula LT1721- AUTOMAZIONE

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge STASBILVIO

Trainingobjectives
To teach principles of AC and DC motors and generators, and transformers, and their electmmesgetnical, and thermal behaviour.

Prerequisites
Good understanding of steadjate and transient analysis techniques of sipplese and threghase
circuits.

Didactic Methods
Lectures, supported by transparencies and projector, laboratory -¢eas, personalized feedback and coaching to improve every aspect of
the student's work.

Course programme

1. Analysis of RLreuit in coordinates 4. Complex equivalent circuit. Vector diagram in a stationaRyamd in a rotating @ reference frame.
Analysis of a symmetric thrgghase circuit in coordinatesfa Vector diagram.

2. Twoewinding transformer. Core losses and matising current. Leakage reactance. Equivalent circuit. Phasor diagram. Voltage dropgpfidsee
transformer. Inrush and shoxircuit currents. Opertircuit and shorcircuit tests. Determination of equivalent circuit parameters. Efficiency.
Autotransfomers. Instrument transformers.

3. Cylindricatotor synchronous machine. Representation of airgap m.m.f. waves. Phase and mutual inductances. Magnetizing and synchronous
inductances. Vector equations. Steastate equivalent circuit. Rotating magnetic @isl Phasor diagram of cylindrigakor synchronous generator.
Torque, power versus angle characteristic. Op#ouit, shortcircuit, and zero powefactor tests. Potier triangle. Saturation effects. Salipate
machine. Reluctance and mutual inductateggues. Phasor diagram. Features and application of synchronous motor.

4. Threephase induction machines. Wound rotors and squirrel cage rotors. Vector equations, slip frequency. Magnetizing induetahestatt
equivalent circuit. Sliporque relatianship. Neload and locked rotor tests. Determination of equivaleirtuit parameters. Efficiency. Starting and
braking, speed control. Variable voltage and frequency control. Asynchronous generatorpBamganduction motors.

5. DC machines: armatunindings, field excitation, armature reaction. Interpoles, compensating winding. Separately excited machine, shunt
machine, series machine, compound machine. Load characteristics of generatorst@peedharacteristics of motors. Motor starting and kirag,

speed control.

6. Laboratory activity: electricahachine tests.

7. Numerical applications: execution criteria of electricechine tests.

Reference Texts
A.E. Fitzgerald, C. Kingsley, and A. Kusko: Eleédathinery, New York: McGréuill Book Company, 1971.
L.W. Matsch and J.D. Morgan: Electromagnetic and Electromechanical Machines, New York: John Wiley & Sons, 1987.



2124- MACCHINE ELETTRICHE
INGIND/32- Ingegneria elettrica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRIQAZD0/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge STASBILVIO

Trainingobjectives
To teach principles of AC and DC motors and generators, and transformers, and their electromagnetic, mecham&atahbdhaviour.

Prerequisites
Good understanding of steadjate and transient analysis techniques of sifqgiase and threghase
circuits.

Didactic Methods
Lectures, supported by transparencies and projector, laboratory -te@us, personalized feedback armhching to improve every aspect of
the student's work.

Course programme

1. Analysis of RL circuit in coordinate8.aComplex equivalent circuit. Vector diagram in a stationaRyamd in a rotating @ reference frame.
Analysis of a symmetrtbree-phase circuit in coordinatesfa Vector diagram.

2. Twoewinding transformer. Core losses and magnetising current. Leakage reactance. Equivalent circuit. Phasor diagram. Volthgeepiogse
transformer. Inrush and shoxircuit currents. Opertircuit and shorcircuit tests. Determination of equivalent circuit parameters. Efficiency.
Autotransformers. Instrument transformers.

3. Cylindricatotor synchronous machine. Representation of airgap m.m.f. waves. Phase and mutual inductances. Mggadizaynchronous
inductances. Vector equations. Steastate equivalent circuit. Rotating magnetic fields. Phasor diagram of cylinrdstoalsynchronous generator.
Torque, power versus angle characteristic. Op#ouit, shortcircuit, and zero powefactor tests. Potier triangle. Saturation effects. Salipake
machine. Reluctance and mutual inductance torques. Phasor diagram. Features and application of synchronous motor.

4. Threephase induction machines. Wound rotors and squirrel cage rotors. ¥eqtamtions, slip frequency. Magnetizing inductance. Stesidie
equivalent circuit. Sliporque relationship. Ndoad and locked rotor tests. Determination of equivalentuit parameters. Efficiency. Starting and
braking, speed control. Variable voleagnd frequency control. Asynchronous generator. Sipbkese induction motors.

5. DC machines: armature windings, field excitation, armature reaction. Interpoles, compensating winding. Separatelynextitee, shunt
machine, series machine, compoundchine. Load characteristics of generators. Speedue characteristics of motors. Motor starting and braking,
speed control.

6. Laboratory activity: electricahachine tests.

7. Numerical applications: execution criteria of electricechine tests.

Reference Texts



Academic year
Faculty

Study courses

Study plans/Curricula
Type

Total Credits
DidacticMethods
Didactic Period
Exam type

Professor in charge

Trainingobjectives
Prerequisites
Didactic Methods
Course programme

Reference Texts

Farris P.W., Bendle N.T., Pfeifer P.E., Reibstein D.J., Marketing Metrics: 50+ Metrics Every Ekealtivdaster, Wharton School Publishing

Pearson, 2006

2357- MARKETING E MODELLIBIEINESS
INGIND/35- Ingegneria gestionale

2015

Dipartimento di Ingegneria Meccanica, Matematica e Management
LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

LM1321- GESTIONE DI IMPRESA

Caratterizzante

6

Lezione

Primo Ciclo Semestrale

Orale

GORGOGLIONHCHELE

Lilien G.L. e Rangaswamy A., Marketing Engineering, Prétale2002
Myers J.H., Segmentation & Positioning for Strategic Marketing Decisions;\8estarn Educational, 1996
Kotler P. e Keller K.L., Il marketing del nuovo millennio, Pearson Prentice Hall, 2010

Gorgoglione M., Personalizzare le relazioni con i clienti. Guida per imprenditori e manager alle frontiere del busiesangen 2011

Tuten T.L. e Solomon M.Roctl Media Marketing, Pearson Italia, 2014



2334- MATERIALI PER L'INGEGNERIA ELETTRICA
INGIND/31- Ingegneria elettrica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO5- INGEGNERIA ELETTRICA (D.M. 270/04)
Study plans/Curricula LM0521- AUTOMAZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge ACCIANGIUSEPPE

Trainingobjectives

To present a current overview of traditional and innovative materials in use in the field of electrical, electronics ramgyiaed ICT. Particular
emphasis is given to innovative materials such as piezoelectric ceramics, materials foeB\spape memory alloys (SMA) and to superconductivity.
Part of the course is devoted to the management and disposal of Waste from Electrical and Electronic Equipment.

Prerequisites
Good understanding of chemistry, physics and electrotechnics

Didactic Methods
Lectures, supported by transparencies and projector, laboratory teemiks

Course programme

- MATERIALS USED IN ELECTRICAL ENGINEERI®Gateils. Defects and impurities, their effect on the electrical properties [2 hours]

- ELECTRICAL CONDUCTORS: Resistivity. Matthiessen rule. Choice of a conductor. Electrical tests. Copper and its affogsidAtaraifoys.
Lightweight alloysLead. Nickel. Pond. Materials for contacts. Thermistors. Varistors. Conducting polymers. Materials for thermocouples Resisto
and potentiometers [6 hours]

- MAGNETIC MATERIALS: Classifications. Fundamental properties. Magnetostriction. Steelsrand. gslitys of iron. Ferrites. Rolled steels for
electrical machines. Permanent magnets. Ferromagnetic shape memory alloys. Inductors. [6 hours]

- SUPERCONDUCTING MATERIALS Meissner effect and classical thecteapétaghre superconductors .. Crasistivity. Organic superC.
Biomagnetism, Magneteesistors. [4 hours]

- DIELECTRIC MATERIALS Polarization. Loss and relaxation. Complex permittivity. Ferroelectricity. Piezoelectricity. abdnbresicsiown.
Statistical methods applied to dischargeElectrical testing. Thermal testing. Classification of insulating materials and their aging. Solid insulating
materials:, Ceramic materials, piezoelectric materials. PZT. Polymeric materials. Materials for Energy Harvesting. Tteeamdplermosettig

resins. Elastomers. Silicones.

Capacitors. characteristic parameters. Technology of signal and power capacitors. Paper, mica, film (plastic) ane elmpacitgrs, Energy Storage
Capacitors. Variable capacitors. . [12 hours]

- . SEMICONDUCTORS;juristion. Solar cells , LED. OLED, LCD. Chromogenic materials [6 hours]

-NOTES ON NANO TECHNOLOGY AND NANOTUBES [2 hours]

- WEEE management and disposal of Waste from Electrical and Electronic Equipment [4 hours]

- LABORATORY TERMRK for year proje¢i2 hours]

Reference Texts

- Solymar, Whsh:“ Lectures on the Electrical Properties of Matetia®xford University Press
- “Innovative Materials Ed. by P. Vincenzini, Techna

- L. Simonf Proprietidielettriche e scaricaCLUEB

L.. OHandley R.C.Modern Magnetic MaterialsJohn Wiley and Son2000

Smith Ralph C.Smart Material SysteisSIAM 2005



2129- MECCANICA APPLICATA
INGIND/13- Ingegneria dell'automazione

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LT17-INGEGNERIA INFORMATICA E DELL'AUTOMAZIONE (D.M.270/04)
Study plans/Curricula LT1721- AUTOMAZIONE

Type Caratterizzante

Total Credits 9

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MANTRIOT&IACOMO

Trainingobjectives

The student acquires knowledge of the course on topics related to the definition and analysis, from the point of viemafigsnend dynamics, of
individual components and mechanical devices of machines. At the same time the lessons are aimed gttleanhioice and design of mechanical
components for usage within complex mechanical systems.

Through numerical exercises, the student will become familiar with the most common characteristic parameters of the megmhieesiting orders
of magnitude.

Prerequisites
Kinematics and Dynamics of a particle. Integration of seawdér differential equations.

Didactic Methods

Course programme

REFERENCES: Geometry of theses. Bullets of geometry of the masses in space. Ellipsoid of inertia and its properties. Geometric behavior and
mechanical constraints. Kinematics of rigid bodies. Rigid motion plan. Statics of the material point. Statics of matensl sys

KINEMATIE AND DYNAMICS OF MECHANISMS: Kinematics and dynamics of planar mechanisms. Crank. Wishbones. Mechanisms for quick return.
Mechanisms for automatic machines.

ADHESION AND FRICTION: Introduction to the phenomenon of friction. Sliding friction. Ftintiguins. Phenomenon of rolling friction. Jamming.
TRANSMISSION OF MOTION BY FLEXIBLE. Types of flexible, flat bditgntimihg belts, ropes. Pulleys. Fundamental equation in the
transmission with flexible. Forcing the belt. Torque and maximumepdransmittable. Applications.

GEARS AND DRIVES. Types. Profiles of the teeth. Geometry of cylindrical gears with straight teeth. MahihgeseForces exchanged between

teeth. Ordinary gear trains. Epicyclic gear trains.

BRAKES AND CLUTCHERe®e&md clutches; Distribution of pressure in a brake according to the theory of Romiti; Drum brakes, disc, tape..
LUBRICATION: fluid viscosity; Reynolds equation. Examples. Journal and axial bearing. Hydrostatic bearings

TRANSIENT IN MECHANICAL SYSTdtid8.gDgine load: direct, with speed reducer with clutch. Stability. Efficiency.

PERFORMANCE OF THE MECHANICAL SYSTEMS: Dynamic equations. Modelling and simulation of mechanical systems. Prireaptirs/esmecha
Efficiency of mechanical drives.ri2ynics of rotating machines. Cyclic motion.

Reference Texts



2129- MECCANICA APPLICATA
INGIND/13- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MANTRIOT&IACOMO

Trainingobjectives

The student acquires knowledge of the course on topics related to the definition and analysis, from the point of viemafigsnend dynamics, of
individual components and mechanical devices of machines. At the same time the lessons are ada@dihat the choice and design of mechanical
components for usage within complex mechanical systems.

Through numerical exercises, the student will become familiar with the most common characteristic parameters of the megmhieesiting orders
of magniude

Prerequisites
Kinematics and Dynamics of a particle. Integration of seaoddr differential

Didactic Methods

Course programme

REFERENCES: Geometry of the masses. Bullets of geometry of the masses in space. Ellipsoid of inertia and its propriebelimoar and
mechanical constraints. Kinematics of a point. Kinematics of rigid bodies. Rigid motion plan. Statics of the matesahpoindf material systems.
Dynamics of a particle. Dynamics of systems of part

KINEMATICS AND DYNAMICS OF MEEM&MNKinematics and dynamics of planar mechanisms. Crank. Wishbones. Mechanisms for quick return.
Mechanisms for automatic machines. Articulated systems in open kinematic chain. Main applications.

ADHESION AND FRICTION: Introduction to the phenomendactionfrSliding friction. Friction in the pins. Phenomenon of rolling friction. Jamming.
Applications with rolling friction and sliding friction. Examples and applications

TRANSMISSION OF MOTION BY FLEXIBLE. Types of flexible, flat bddedtsintimitg belts, ropes. Pulleys. Fundamental equation in the
transmission with flexible. Forcing the belt. Torque and maximum power transmittable. Applications.

GEARS AND DRIVES. Types. Profiles of the teeth. Geometry of cylindrical gears with straight keegredietentures. Forces exchanged between
teeth. Ordinary gear trains. Epicyclic gear trains. Main applications.

BRAKES AND CLUTCHES. Brakes and clutches; Distribution of pressure in a brake according to the theory of Romiti; isontépakeiches

flat and conical energy dissipated during the graft.

TRANSIENT IN MECHANICAL SYSTEMS. Couple engine load: direct, with speed reducer with clutch. Systems in periodie regimegj lagies;

sizing of a flywheel

MECHANICAL VIBRATIONSsiC#solution of differential equations; Analysis of mechanical systems in the time domain and frequency; Free and
forced vibrations of systems to a degree of freedom, Vibrations for oscillation of constraint and for rotating eccentri€rarzmsissibtly.

Reference Texts



2151- MECCANICA APPLICATA ALLE MACCHINE |
INGIND/13- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3320- MECCANICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Sezstrale

Exam type Orale

Professor in charge MANGIALARDUIGI

Trainingobjectives

The student acquires knowledge of the course on topics related to the definition and analysis, from the point of wemafiks and dynamics, of
individual components and mechanical devices of machines. At the same time the lessons are aimed at learning the chesigmarfdreechanical
components for usage within complex mechanical systems.

Through numerical exercisehe student will become familiar with the most common characteristic parameters of the machines, appreciating orders
of magnitude.

Prerequisites
Lessons from the first year, and in particular Rational Mechanics and Industrial Technical Drawing.

Didactic Methods

Course programme

Syllabus (Section 1):

1. KINEMATICS AND DYNAVDE MECHANISMS PLANS

Kinematics and dynamics of planar mechanisms. Crank. Wishbones. Mechanisms for quick return. Mechanisms for automatc Syatéime in
articulated open kinematic chain. Main applications.

2. GEARS AND DRIVES

Types. Profiles of thizeth. Geometry of cylindrical gears with straight teeth. Meshing-degitures. Interference. Minimum number of teeth. Axis
helical tooth gear wheels. Bevel. Forces exchanged between teeth. Ordinary gear trains. Epicyclic gear trains. HelicalgptaseDifferential
bevel gear. Models of power lost. Main applications.

3. ADHESION AND FRICTION

Introduction to the phenomenon of friction. Sliding friction. Friction in the pins. Phenomenon of rolling friction. JarAmyifigations with rolling
friction and sliding friction. Examples and applications.

4. TRANSMISSION OF MOTION BY FLEXIBLE

Types of flexible, flat belts andbélts, timing belts, ropes. Pulleys. Fundamental equation in the transmission with flexible. Forcing the belt. Torque
and maximum pwer transmittable. Applications.

5. BRAKES AND CLUTCHES

Brakes and clutches; Distribution of pressure in a brake according to the theory of Romiti; Drum brakes, disc, tapefl@i@nHe=onical energy
dissipated during the graft.

6. JOINTS

Joints, thér classification. Single and double Cardan joint. Rzeppa joint, joint Bendix.

7. MECHANICAL VIBRATIONS

Classical solution of differential equations; Analysis of mechanical systems in the time domain and frequency; Freedcavibritioas of systems
to a degree of freedom, Vibrations for oscillation of constraint and for rotating eccentric mass; Transmissibility. Vilmiatiomn.is

Reference Texts



2151- MECCANICA APPLICATA ALLE MACCHINE |
INGIND/13- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3320- MECCANICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MANGIALARDUIGI

Trainingobjectives

The student acquires knowledge of the course on topics related to the definition and analysis, from the point of viemafigsnend dynamics, of
individual components and mechanical devices of machines. At the same time the lessons are ##a@ihatthe choice and design of mechanical
components for usage within complex mechanical systems.

Through numerical exercises, the student will become familiar with the most common characteristic parameters of the megmhieesiting orders
of magntude.

Prerequisites
Lessons from thérst year, and in particular Rational Mechanics and Industrial Technical Drawing.

Didactic Methods

Course programme

Syllabus (Section 1):

1. KINEMATICS AND DYNAMICS OF MECHANISMS PLANS

Kinematics and dynamics of planar mechanisms. Crank. Wishbones. Mechanisms for quick return. Meobiaaisoradtic machines. Systems in
articulated open kinematic chain. Main applications.

2. GEARS AND DRIVES

Types. Profiles of the teeth. Geometry of cylindrical gears with straight teeth. Meshindemires. Interference. Minimum number of teeth. Axis
helical tooth gear wheels. Bevel. Forces exchanged between teeth. Ordinary gear trains. Epicyclic gear trains. Helicalgelarset®ifferential
bevel gear. Models of power lost. Main applications.

3. ADHESION AND FRICTION

Introduction to the phenomenorf friction. Sliding friction. Friction in the pins. Phenomenon of rolling friction. Jamming. Applications with rolling
friction and sliding friction. Examples and applications.

4. TRANSMISSION OF MOTION BY FLEXIBLE

Types of flexible, flat belts andbélts, timing belts, ropes. Pulleys. Fundamental equation in the transmission with flexible. Forcing the belt. Torque
and maximum power transmittable. Applications.

5. BRAKES AND CLUTCHES

Brakes and clutches; Distribution of pressure in a brake accordirgettheory of Romiti; Drum brakes, disc, tape. Clutches flat and conical energy
dissipated during the graft.

6. JOINTS

Joints, their classification. Single and double Cardan joint. Rzeppa joint, joint Bendix.

7. MECHANICAL VIBRATIONS

Classical solution ofifferential equations; Analysis of mechanical systems in the time domain and frequency; Free and forced vibrations of systems
to a degree of freedom, Vibrations for oscillation of constraint and for rotating eccentric mass; Transmissibility. \idwlhtion.

Reference Texts



2148- MECCANICA DEI MATERIALI E PROGETTAZIONE MECCANICA |
INGIND/14- Ingegneria mecasca

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3121 TA- INDUSTRIALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CIAVARELIMICHELE

Trainingobjectives

The course aims to provide knowigel about the mechanical behavior of metals, ceramics and composites in applications with constant stress,
variable stress, in the presence of creep and of defects. Further, it and provide the elements and basic methodologiggfof ttasmissions and

of simple mechanical structures.

Prerequisites
Analytical mechanics, mechanical drawing, applied mechanics

Didactic Methods

Course programme

1. Mohr s circle. Plane stress and plane strain. Oeenof resistance criteria. Stress and strain in notch and cracks. Linear Elastic Fracture mechanics.
Thin and thick pipes and pressure vessels. Rotating disks. Hertzian contact stresses.

2. Mechanics of materials: Mechanic properties of materials. Metateramic, polymeric, composite materials. Static strength in mechanical
components. Fatigue of materials. Fatigue tests. Wolsleurves. Random fatigue. Notch effect. Creep

3. Main machine components.

Spur gears. Materials for spur gears. Lévitsmula. Fatigue and surface fatigue in gears. Helical and bevel gears. Power screws. Shafts and axles.
Keys, splines. Bolted and riveted joints. Welded joints. Rolling bearings. Bending and torsion springs. Helical springs.

Reference Texts



2148- MECCANICA DEI MATERIALI E PROGETTAZIONE MECCANICA |
INGIND/14- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3121 TA- INDUSTRIALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CIAVARELIMICHELE

Trainingobjectives

The cairse aims to provide knowledge about the mechanical behavior of metals, ceramics and composites in applications with storsgant
variable stress, in the presence of creep and of defects. Further, it and provide the elements and basic methodotbegemfof trasmissions and
of simple mechanical structures.

Prerequisites
Analytical mechanics, mechanical drawing, applied mechanics

Didactic Methods

Course programme

1. Mohr s circle. Plane stss and plane strain. Overview of resistance criteria. Stress and strain in notch and cracks. Linear Elastic Fractio® mechan
Thin and thick pipes and pressure vessels. Rotating disks. Hertzian contact stresses.

2. Mechanics of materials: Mechanicoperties of materials. Metallic, ceramic, polymeric, composite materials. Static strength in mechanical
components. Fatigue of materials. Fatigue tests. Wolsleurves. Random fatigue. Notch effect. Creep

3. Main machine components.

Spur gears. Materiafor spur gears. Lewisormula. Fatigue and surface fatigue in gears. Helical and bevel gears. Power screws. Shafts and axles.
Keys, splines. Bolted and riveted joints. Welded joints. Rolling bearings. Bending and torsion springs. Helical springs.

Reference Texts



2634- MECCANICA DEL VEICOLO E PROGETTAZIONE ASSISTITA DI STRUTTURE MECCANI(

INGIND/13- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3022- COSTRUTTIVO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MANGIALARDUIGI

Trainingobjectives

Module I: Mechanics of the Vehicle

The module deals with the kinematics and dynamics of road vehicle and, therefore, pay particular attention to thevbigam®nstrain the motion
and performance: tires, suspension, brakes and transmission line.

Module 1I: ComputeAided Design of Mechanical Structures.

This course aims at providing general knowledge and basic methodologies to design mechanical swithttiresaid of the most recent techniques
of design based on the finite element method (FEM). Moreover, this course aims at providing the basic knowledge to useeFdiatsnftware (in
particular, ANSYS).

Prerequisites

Module I: Mechanics dhe Vehicle.

Prior knowledge required for the course are those related to the notions of "Mechanics applied to Machines 11", "FluiceiMdttand Energy
Systems II", "Mechanical Design Il and Construction of Machines", Electrical

Didactic Methods

Module II: ComputeAided Design of Mechanicat&tures

Theoretical lectures, class exercises with the aid of computer. Personalized feedback and coaching to
improve student's work.

Course programme

Module I: Mechanics dhe Vehicle.

Forces exchanged between vehicles and road: the constitution of the tire, nomenclature and classification, distributieelgfeumd contact
pressure, rolling resistance forces exchanged between the wheel and the ground in the longénditrainsverse and combined dynamic behaviour.
« Aerodynamic actions: frictiemduced and shape, lift and pitching moment; aerodynamic field around the vehicle; appropriate forms to reduce the
resistance.

« Vehicle dynamics: calculation of benefits in rectilinear motion, performance of vehicles with internal combustion engietecivdl systems,
the choice of transmission ratios.

« Braking on straight roads: braking in real conditions, brake for¢ehiition and antiskid systems with mechanical and electronic controls.

« Suspension of motor vehicle: classification of the suspension kinematics, roll centre, valuation metrics.

 Curvilinear Trajectories: model linearized with three degrees of freeflar two-axle vehicles (bicycle model), the margin of stability, neutral
behaviour, over and under steer.

Module II: ComputeAided Design of Mechanical Structures.

- Introduction to solid and structural mechanics: Governing equations (equilibrium, tdiv&j compatibility) for the continuum (0.3 ECTS).

- Introduction to finite element method: Hamilton principle. Shape functions. Reproduction property and convergence propgbeyF&EM (h
convergence, fgonvergence) (0.1 ECTS).

- Stiffness matrix and ass matrix. Equilibrium equations of the element in the local and global coordinate system. Assembly of global FE equations
(0.2 ECTS).

- Numerical methods to solve the motion equation. Central difference explicit method. Newmark implicit method (0.4 ECTS

- Modal and spectral analysis (0.5 ECTS).

- Truss elements, Beam elements, 2D solid elements, Plate elements, Shell elements, 3D solid elements.

- Special purpose elements (singularity element and infinite element) and modelling techniques (use ofryymegh compatibility, modelling of
offset, modelling of supports, modelling of joints, multipoint constraints equations: Lagrange multiplier method, pendlodjné€t2 ECTS).

- Weighted residual approach for FEM (0.8 ECTS).

- Introduction to ANSYS.gut file: preprocessing, solution, postprocessing. Solid modelling in ANSYS.

Examples: truss elements, beam elements, 2D plane strain and plane stress elements, shell 3D solid elements. TransisnQmotalet problems.
Linear elastic fracture mechasiproblems. Buckling analysis. Substructuring analysis. Thaeubanical coupled problems (2 ECTS).

Reference Texts



2634- MECCANICA DEL VEICOLO E PROGETTAZIONE ASSISTITA DI STRUTTURE MECCANI(
INGIND/14- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3022- COSTRUTTOV

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MANGIALARDUIGI

Trainingobjectives

Module I: Mechanics of the Vehicle

The module deals with the kineatics and dynamics of road vehicle and, therefore, pay particular attention to the organs which constrain the motion
and performance: tires, suspension, brakes and transmission line.

Module 1I: ComputeAided Design of Mechanical Structures.

This course ais at providing general knowledge and basic methodologies to design mechanical structures with the aid of the most tedgoetec

of design based on the finite element method (FEM). Moreover, this course aims at providing the basic knowledge tomseeFdtat software (in
particular, ANSYS).

Prerequisites

Module I: Mechanics of the Vehicle.

Prior knowledge required for the course are those related to the notions of "Mechanics applied to Machines 11", "FluiceiMdttand Energy
Systems II", "Mechanit®esign Il and Construction of Machines", Electrical

Didactic Methods

Module II: ComputeAided Design of Mechanical Structures

Theoretical lectures, class exercises with the aid of computer. Personalized feedback and coaching to
improve student's work.

Course programme

Module I: Mechanics of the Vehicle.

Forces exchanged between vehicles and road: the constitution of the tire, nomenclature and classification, distributieelgfeumd contact
pressure, rolling resiance forces exchanged between the wheel and the ground in the longitudinal and transverse and combined dynamic behaviour.
« Aerodynamic actions: frictiemduced and shape, lift and pitching moment; aerodynamic field around the vehicle; appropriatetforeskice the
resistance.

« Vehicle dynamics: calculation of benefits in rectilinear motion, performance of vehicles with internal combustion engietecivdl systems,
the choice of transmission ratios.

« Braking on straight roads: braking in reahditions, brake force distribution and asgkid systems with mechanical and electronic controls.

« Suspension of motor vehicle: classification of the suspension kinematics, roll centre, valuation metrics.

« Curvilinear Trajectories: model linearizedth three degrees of freedom for twaxle vehicles (bicycle model), the margin of stability, neutral
behaviour, over and under steer.

Module II: ComputeAided Design of Mechanical Structures.

- Introduction to solid and structural mechanics: Governing equations (equilibrium, constitutive, compatibility) for theiaam{@.3 ECTS).

- Introduction to finite element method: Hamilton principle. Shape functions. Reproduction property and coneergesperty of the FEM ¢h
convergence, fgonvergence) (0.1 ECTS).

- Stiffness matrix and mass matrix. Equilibrium equations of the element in the local and global coordinate system. Assgoblaly# equations
(0.2 ECTS).

- Numerical methods to solvéné motion equation. Central difference explicit method. Newmark implicit method (0.4 ECTS).

- Modal and spectral analysis (0.5 ECTS).

- Truss elements, Beam elements, 2D solid elements, Plate elements, Shell elements, 3D solid elements.

- Special purposelements (singularity element and infinite element) and modelling techniques (use of symmetry, mesh compatibility, mofelling
offset, modelling of supports, modelling of joints, multipoint constraints equations: Lagrange multiplier method, penégdn{et2 ECTS).

- Weighted residual approach for FEM (0.8 ECTS).

- Introduction to ANSYS. Input file: preprocessing, solution, postprocessing. Solid modelling in ANSYS.

Examples: truss elements, beam elements, 2D plane strain and plane stress elemerf) shidl elements. Transient problems. Contact problems.
Linear elastic fracture mechanics problems. Buckling analysis. Substructuring analysis-ffikehanical coupled problems (2 ECTS).

Reference Texts



2118- METODI DI RAPPRESENTAZIONE TECNICA
INGIND/15- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneri&lettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge UVAANTONIO EMMANUELE

Trainingobjectives
The main aim of the course is to provide the techniques foteébhnical representation of industrial contents according to the-\B@CEN standards.

Prerequisites
None

Didactic Methods

Course programme

History and evolution of technical drawing. Classification of technical drawings. Standards. Graphic representationswms#diotioning,
dimensioning. UNI standards for techalidrawings. Production and quality of parts: general principles of manufacturing and shapes: dimensional,
surface and geometrical tolerancing. Fundamentals of machine components: functional, realistic and symbolic representatesdsf nuts and

bolts; shafts and hubs, bearings, parallel and taper keys, splines; gear wheels and belts. Practical classes: technicahdkiztfastoCAD to
produce digital drawings of parts and assemblies.

Reference Texts



2118- METODI DI RAPPRESENTAZIONE TECNICA
INGIND/15- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LTO3- INGEGNERIA GESTIONALE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge UVAANTONIO EMMANUELE

Trainingobjectives
The main aim of the course is to provide the techniques for the technical representation of industrial contents accahg#ingNe SOCEN standards.

Prerequisites
None

Didactic Methods

Course programme

History and evolution of technicadrawing. Classification of technical drawings. Standards. Graphic representations: multiview, sectioning,
dimensioning. UNI standards for technical drawings. Production and quality of parts: general principles of manufactsirapesddimensional,
surface and geometrical tolerancing. Fundamentals of machine components: functional, realistic and symbolic representatiesdsf: ibts and

bolts; shafts and hubs, bearings, parallel and taper keys, splines; gear wheels and belts. Practical classas:stextbhes and 2D AutoCAD to
produce digital drawings of parts and assemblies.

Reference Texts



2118- METODI DI RAPPRESENTAZIONE TECNICA
INGIND/15- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Inggneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3122- MECCANICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge MONNOGIUSEPPE

Trainingobjectives
The main aim of the course is to provide the techniqueste technical representation of industrial contents according to the-I3UCEN standards.

Prerequisites
None

Didactic Methods

Course programme

History and evolution of technical drawing. Classification of technical drawings. Standards. Graphic representationswms#diotioning,
dimensioning. UNI standards fagdhnical drawings. Production and quality of parts: general principles of manufacturing and shapes: dimensional,
surface and geometrical tolerancing. Fundamentals of machine components: functional, realistic and symbolic representatiadsf nuts ad

bolts; shafts and hubs, bearings, parallel and taper keys, splines; gear wheels and belts. Practical classes: techesarsk@d AutoCAD to
produce digital drawings of parts and assemblies.

Reference Texts



2126- METODI NUMERICI PER L'INGEGNERIA
MAT/08- matematica, informatica e statistica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Base

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge POLITTIZIANO

Trainingobjectives
The aim is to allow students to solve differtproblems using Laplace and Fourier transforms and to solve numerically some basic problems (root
finding, data, integral and functions approximations, linear systems).

Prerequisites
Basic properties of complex numbers. Calculus, Basic theory of reabfusdiierivatives and Integral. Linear systems theory.

Didactic Methods

Course programme

1. Complex numbers. Euler's formula. Complex variable functions: exponential, sine, cosine and logarithm. The Laplaceanahsfiated
properties. The Inverse Laplace Transform. Convolution TheoRanrtial fractions expansion. The residuals' method. Solution of differential
equations, differential systems, boundary value problems and integral equations by the Laplace Transform. Fourier Sptesfd@onof Fourier

series. Finite Fourier Transfor Solution of Partial Differential Equations by Fourier Transform.

Computer representation of Numbers. Floating Point numbers. Mantissa and characteristic. Relative and Absolute erractidrerbethod. The
Regula falsi method. Ormoint iteration me&hods. Newton's method. Numerical solution of triangular systems. Gauss method. Computational cost
of Gauss method. Pivoting strategies. LU decomposition. Crout and Doolittle techniques. Lagrange interpolation polymomiat. LEBgrange
interpolation plynomial. The Runge function. The trapezidal Quadrature Formulas. Trapezoidal Rule and Simpson's Rule. The compagée trapezo
rule. A priori error estimate for composite trapezoidal rule. Midpoint rule.

Reference Texts

M. Spiegel, Trasformata di Laplace, Collana Schaum.

G. Naldi, L. Pareschi, G. Russwpduzione al Calcolo Scientifico, McGraiill, 2001.
A. Quarteroni, F. Saleri, Introduzione al Calcolo Scientifico, Spkifegieilg 2006.



2175- MICROONDE E ANTENNE
INGINF/02- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNI®KXZIQ™ D
Study plans/Curricula LT0421- INGEGNERIA DELLE TELECOMUNICAZIONI

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge PRUDENZANERANCESCO

Trainingobjectives
The aim of this course is toqvide: i) a suitable knowledge antennas and radio propagation ii) comprehension of electromagnetic radiation iii) design
of simple antennas

Prerequisites
Knowledge of electromagnetism, Electromagnetics. Communication Systems. Basic physics and electrical circuit theory

Didactic Methods

Course programme

Antenna Parameters. Free Space Path loss. Mathematical formulation. Wire antennas: Short dipole, longnanelealfth dipolesstanding and
traveling wave antennas, wire antennas Loop antennas. Huygemirce. Aperture antennas; vector potential F for determining the fields;
radiation from a rectangular waveguide that is opening into the free space; radiation from a hormapbeamwidth of the horn antenna. (25 ECTS)
Array antennas; array factor; the directivity and beamwidth of an array antenna. Broadside array antennas; endfire amagsapteased array
antenna systems (scanning arrays); designing an array anteneaslyaving a specified characteristic. Array antennas withumaform excitations;
binomial arrays; the beam width of a binomial array. Mada- log-periodical antennas. Characterization and measurement of Antennas (9 ECTS)

Reference Texts
Dispense/Lecture notesA. Paraboni: Antenne, McGraMill Italia.- Marzano Pierdicca, Fondamenti di Antenne Cairoc



2175- MICROONDE E ANTENNE
INGINF/02- Ingegneria delle telecommicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0420- INGEGNERIA ELETTRONICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge PRUDENZANERANCESCO

Trainingobjectives
The aim of this course is to provide: i) a suitable knowledge antennas and radio propagation ii) comprehension of elestimradgtion iii) design
of simple antennas

Prerequisites
Knowledge of electromagnetism, Electromagnetics. Communication Systems. Basic physics and electrical circuit theory

Didactic Methods

Course programme

Antenna Parameters. Free $aPath loss. Mathematical formulation. Wire antennas: Short dipole, long arddadfength dipoles, standing and
traveling wave antennas, wire antennas Loop antennas. Huygesmirce. Aperture antennas; vector potential F for determining thedjeld
radiation from a rectangular waveguide that is opening into the free space; radiation from a horn antenna; beamwidthoohtaetenna. (25 ECTS)
Array antennas; array factor; the directivity and beamwidth of an array antenna. Broadside array antemdire® array antennas; phased array
antenna systems (scanning arrays); designing an array antenna system having a specified characteristic. Array anteomasifatinrexcitations;
binomial arrays; the beam width of a binomial array. Mada- log-periodical antennas. Characterization and measurement of Antennas (9 ECTS)

Reference Texts
Dispense/Leture notes- A. Paraboni: Antenne, McGraMill Italia.- Marzano Pierdicca, Fondamenti di Antenne Carocci



2589- MIGLIORAMENTOONTINUO DI PROCESSI SOSTENIBILI
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1322- OPERATIONS MANAGEMENT

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DASSISMICHELE

Trainingobjectives

The student will gain clear comprehension of sustainability issues in manufacndrroduction systems. The student will gain skills on successfully
recognising, measure and apply sustainable solutions to different manufacturing processes. The student will gain conopeteabesis of complex
real production situations, on the us# advanced methodologies and naonventional tools for designing and implementing continuous process
actions. The teaching methodology adopted will foster into the student aedihce attitude as well as critical approach to analyse manufacturing
situations and to solve related sustainability problems.

The course fosters the training on industrial competences through the specific agreements with industrial companies roitdhieseStudents
attending the course can have the privilege to bkested for specific trainings on continuous improvement processes within the same companies.

Prerequisites
English. Competencies on Quality, Statistics for Engineers, Chemistry, Physics, Manufacturing Technologies, Production System

Didactic Methods

The course promotes problefmased learning by collaborative thinking, learning by doing and student centred learning in the assisted laboratories
works.

Mentoring of the lecturer supporting the collaborative thinking.

Possible personal feedback and co

Course programme

SUSTAINABILITY

SUSTAINABILITY ASSESSMENT
MEASUREMENT:

ASSESSMENT APPROACHES:
REPORTING:

SUSTAINABILITY DEPLOYMENT
MANUFACTURING STRATEGIES
TECHNOLOGICAL APPROACHES
SCIENTIFIC DECISIONAL APPROACHES
SUSTAINABILITY IMPROVEMENT & INNOVATION
CASE STUDIES

Reference Texts

. DASSISTI Michele, SESTANTE, Mc-H8Ha$BN: 9781308102962

. ATTOLICO, Luciano. Innovazione Lean: strategie per valorizzare persone, prodotti e proEddi. BHIDTORE, 2012. ISBN8S/B3
4511-2

. Montgomery, Douglas C. Design and analysis of experiments. John Wiley & Sons, 2008.

. Teachers notes and suggested references



2589- MIGLIORAMENTO CONTINUO DI PROCESSI SOSTENIBILI
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIAGSTIONALE (D.M. 270/04)

Study plans/Curricula LM1323- TECNOLOGIA E PRODUZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DASSISMICHELE

Trainingobjectives

The student will gain clear cgrehension of sustainability issues in manufacturing and production systems. The student will gain skills on successfully
recognising, measure and apply sustainable solutions to different manufacturing processes. The student will gain conopeteabgis of complex

real production situations, on the use of advanced methodologies anecnomentional tools for designing and implementing continuous process
actions. The teaching methodology adopted will foster into the student aedelhce attitude a well as critical approach to analyse manufacturing
situations and to solve related sustainability problems.

The course fosters the training on industrial competences through the specific agreements with industrial companies roitdhieseStudents
attending the course can have the privilege to be selected for specific trainings on continuous improvement processte\giinie companies.

Prerequisites
English. Competencies on Quality, Statistics for Engineers, Chemistry, Physics, Manufacturing Technologies, Production System

Didactic Methods

The course promotes problefvased learning by collaborative thinking, learning by doing and student cemaedirtg in the assisted laboratories
works.

Mentoring of the lecturer supporting the collaborative thinking.

Possible personal feedback and co

Course programme

SUSTAINABILITY

SUSTAINABILITY ASSESSMENT
MEASUREMENT:

ASSESSMENT APPROACHES:
REPORTING:

SUSTAINABILITY DEPLOYMENT
MANUFACTURING STRATEGIES
TECHNOLOGICAL APPROACHES
SCIENTIFIC DECISIONAL APPROACHES
SUSTAINABILITY IMPROVEMENT & INNOVATION
CASE STUDIES

Reference Texts

. DASSISTI Michele, SESTANTE, Mc-H8Ha$BN: 9781308102962

. ATTOLICO, Luciano. Innovazione Lean: strategie per valorizzare persone, prodotti e processi. HOEPLI EDITORE, 28820%BN 978
4511-2

. Montgomery, Douglas C. Design and analysis of experiments. John Wiley & Sons, 2008.

. Teachers notes and suggeed references



2589- MIGLIORAMENTO CONTINUO DI PROCESSI SOSTENIBILI
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1322- OPERATIONS MANAGEMENT

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DASSISMICHELE

Trainingobjectives

The student will gain clear comprehension of sustainability issues in manufacturing and production systems. The stgdanskils on successfully
recognising, measure and apply sustéilessolutions to different manufacturing processes. The student will gain competences on analysis of complex
real production situations, on the use of advanced methodologies anecnomentional tools for designing and implementing continuous process
actions. The teaching methodology adopted will foster into the student aralidince attitude as well as critical approach to analyse manufacturing
situations and to solve related sustainability problems.

The course fosters the training on industrial qmetences through the specific agreements with industrial companies of the territories. Students
attending the course can have the privilege to be selected for specific trainings on continuous improvement processte\giinie companies.

Prerequisites
English. Competencies on Quality, Statistics for Engineers, Chentistsics? Manufacturing Technologies, Production Systems.

Didactic Methods

The course pnmotes problembased learning by collaborative thinking, learning by doing and student centred learning in the assisted laboratories
works.

Mentoring of the lecturer supporting the collaborative thinking.

Possible personal feedback and co

Course programme
SUSTAINABILITY
SUSTAINABILITY ASSESSMENT
MEASUREMENT:

ASSESSMENT APPROACHES:
REPORTING:

SUSTAINABILITY DEPLOYMENT
MANUFACTURING STRATEGIES
TECHNOLOGICAL APPROACHES
SCIENTIFIC DECISIONARBREHES
SUSTAINABILITY IMPROVEMENT & INNOVATION
CASE STUDIES

Reference Texts

. DASSISTI Miele, SESTANTE, Mc. Gidil, ISBN: 9781308102962

. ATTOLICO, Luciano. Innovazione Lean: strategie per valorizzare persone, prodotti e processi. HOEPLI EDITORE, 28820%BN 978
4511-2

. Montgomery, Douglas C. Design and analysis of experiments Wiy & Sons, 2008.

. Teachers notes and suggested references



2589- MIGLIORAMENTO CONTINUO DI PROCESSI SOSTENIBILI
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1323- TECNOLOGIA E PRODUZIONE

Type Caraterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DASSISMICHELE

Trainingobjectives

The student will gain clear comprehension of sustainability issues in manufacturing and production systems. The stgdanskiils orsuccessfully
recognising, measure and apply sustainable solutions to different manufacturing processes. The student will gain conopeteabesis of complex
real production situations, on the use of advanced methodologies anecnomentional toolsdr designing and implementing continuous process
actions. The teaching methodology adopted will foster into the student aedihce attitude as well as critical approach to analyse manufacturing
situations and to solve related sustainability problems

The course fosters the training on industrial competences through the specific agreements with industrial companies roitdhieseStudents
attending the course can have the privilege to be selected for specific trainings on continuous impropencesses within the same companies.

Prerequisites
English. Competeres on Quality, Statistics for Engineers, Chemistry, Physics, Manufacturing Technologies, Production Systems.

Didactic Methods

The course promotes problefmased learning by collaborative thinking, learning by doing and student centred learning in the assisted laboratories
works.

Mentoring of the lecturer supporting the collaborative thingin

Possible personal feedback and co

Course programme

SUSTAINABILITY

SUSTAINABILITY ASSESSMENT
MEASUREMENT:

ASSESSMENT APPROACHES:
REPORTING:

SUSTAINABILITY DEPLOYMENT
MANUFACTURING STRATEGIES
TECHNOLOGICAL APPROACHES
SCIENTIFIC DECISIONAL APPROACHES
SUSTAINABILITY IMPROVEMENT & INNOVATION
CASE STUDIES

Reference Texts

. DASSISTI Michele, SESTANTE, Mc-H8Ha$BN: 9781308102962

. ATTOLICO, Luciano. Innovazione Lean: strategie per valorizzare persone, prodotti e processi. HOEPLI EDITORE, 28820%BN 978
4511-2

. Montgomely, Douglas C. Design and analysis of experiments. John Wiley & Sons, 2008.

. Teachers notes and suggested references



2567- MISURE E CONTROLLI AMBIENTALI
ICAR/QOZ% Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (B@)M. 270/0
Study plans/Curricula LM6320- AMBIENTALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge MALCANGIOANIELA

Trainingobjectives
After the introduction of the measure concept and error theory, the course deals with the main gauges and data surveyiaitthadastruments,
considering hydraulic instrumentsainly. Than, notions on environmental systems control are given.

Prerequisites
/

Didactic Methods

Course programme

Environmental measurements.

The hydraulic measures for the hydraulic sources assessment, the system test, the experimental research and controlliofeémgiradustrial
systems.

A quantity direct and indirect measure. Measure errors. Ram@nd systematic errors, precision and reliability of a measure. Absolute and relative
error. Mean and standard deviation value of a data series. Frequency density. Gaussian distribution. Precision moduleMesnsgare error

of a finite and infinitenumber of measures. Uncertainty range of a direct measure. Absolute and relative errors in indirect measures, error
propagation.

Transducer characteristics. Static and dynamic calibration curve. Mathematical and statistic interpolation of experineerfailldscale error.

Measuring range. Reversal error. Sensitivity. Frequency response. Measurements of periodic, random and temporary @aatitigsspectrum.

Use of the personal computer for the measure acquisition. A/D and D/A converters. hdgahaote measurements.

Level and depth measurements. Pressure measurements. Velocity measurements. Flow rate measurements in pressure pipés. Flow ra
measurements in open channels.

Environmental controls.

Control of hydraulic systems. The measure dgtivi the monitoring of environmental systems and parameters. Reference regulation. Processes of
disposal and transport of pollutant effluents in shallow and deep water bodies and in atmosphere, with particular atterttierdefinition of the
characteistic dynamics phenomena of receiving fluid bodies. Environmental modeling.

Reference Texts



2168- MISURE E STRUMENTAZIONE ELETGRON
INGINF/07- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
Study plans/Curricula LT0420- INGEGNERIA ELETTRONICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge GIAQUINT®IICOLA

Trainingobjectives
At the endof the course, students should be able to: (i) use correctly basic electronic instrumentation; (ii) design, preparesarypitiéil circuits
in electronic measurement; (iii) evaluate the measurement uncertainty; (iv) present correctly the resultasfreraents.

Prerequisites
Basic differential and integral calculiasic theory of probability and of continuous random variables. Basic circuit theory. Basic linear system theory.

Didactic Methods

Course programme

A) ERRORS AND UNCERTAINTY IN MEASUREMENTS

Error as a random variable; standard and expanded uncertainty, ygass uncertainty, laws of pragation of errors and uncertainties.

B) LABORATORY INSTRUMENTATION

Use of power supply, waveform generator, multimeter, oscilloscope. Digital programmable instrumentation. Static and dyeaniagical
characteristics of commercial instruments.

C) NORMAYE AND LEGISLATIVE ASPECTS

Metre Convention, international organization of metrology, International Systems of measurement units (SI).

D) MEASUREMENTS ON CIRCUITS IN CONSTANT CONDITIONS

Probes, load effect, typical expedients in measurements of constattages and currents. Measurements of resistance and of stafic V
characteristics. Measurement of very small resistances (conductors) and very large ones (dielectric). Bridge methodsppliggitahs to sensors
(temperature and strain sensors).

E) MEASUREMENT ON CIRCUITS IN SINUSOIDAL AND IN TRANSIENT CONDITIONS

Probes, load effect and typical expedients in measurements of variable voltages and currents. Frequency compensatioméhtasumgoedance
and of dynamic \ characteristic.

F) LABORFORY PRACTICE

Basic usage of the digital oscilloscope. Measurementlafharacteristics using the oscilloscope. Twice and fourwires resistance measurements.
Measurements on coaxial cables using reflectometric techniques. Measurements of step reapdrfsequency response on linear tiArevariant
circuits. Measurements of step response, frequency response, gain and offset on amplifiers built \KHRSP

G) PROJECT WORK

Reports on the laboratory measurements, to prepare at home in teams.

Reference Texts

ITALIANO

Materiale didattico prodotto autonomamente dal docente su teoria, esercizi numerici, ed esercitazioni di laboratorio.
Manuali degli strumenti utilizzati in laboratorio.

Application notes dei costruttori di strumenti.

I riferimento pertutto il materiale didattico € https://sites.google.com/site/giaquintopoliba

ENGLISH

Courseware produced independently by the teacher, covering theory, numerical exercises and laboratory practises.
Manuals of the instrumentation used in the laboratory.

Appglication notes of the instruments manufacturers.

The reference site for all the courseware is https://sites.google.com/site/giaquintopoliba



2168- MISURE E STRUMENTAZIONE ELETTRONICA
INGINF/07- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione

Study courses LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNIRKZIQBA)D.
Study plans/Curricula LT0421- INGEGNERIA DELLE TELECOMUNICAZIONI

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge GIAQUINT®IICOLA

Trainingobjectives
At the end of the course, students should be able to: (i) use correctly basic electronic instrumentation; (ii) desige, gmdpailise typical circuits
in electronic measurement; (i) evaluate the measurement uncertainty; (iv) present correctlyshisref measurements.

Prerequisites
Basic differential and integral calculus. Basic theory of probability and of continuous random variables. Basic cirguds&nlinear system theory.

Didactic Methods

Course programme

A) ERRORS AND UNCERTAINTY IN MBASURS

Error as a random variable; standard and expanded uncertainty, yeass uncertainty, laws of propagation of errors and uncertainties.

B) LABORATORY INSTRUMENTATION

Use of power supply, waveform generator, multimeter, oscilloscope. Digital progadtemnstrumentation. Static and dynamic metrological
characteristics of commercial instruments.

C) NORMATIVE AND LEGISLATIVE ASPECTS

Metre Convention, international organization of metrology, International Systems of measurement units (SI).

D) MEASUREMESION CIRCUITS IN CONSTANT CONDITIONS

Probes, load effect, typical expedients in measurements of constant voltages and currents. Measurements of resistancetatial \éif
characteristics. Measurement of very small resistances (conductors) and verptegédielectric). Bridge methods. Typical applications to sensors
(temperature and strain sensors).

E) MEASUREMENT ON CIRCUITS IN SINUSOIDAL AND IN TRANSIENT CONDITIONS

Probes, load effect and typical expedients in measurements of variable voltagesresmt€u-requency compensation. Measurement of impedance
and of dynamic \ characteristic.

F) LABORATORY PRACTICE

Basic usage of the digital oscilloscope. Measurementlafhdracteristics using the oscilloscope. Twice and fourwires resistance measements.
Measurements on coaxial cables using reflectometric techniques. Measurements of step response and frequency responsdime-imesiant
circuits. Measurements of step response, frequency response, gain and offset on amplifiers built \vil¥tPSP

G) PROJECT WORK

Reports on the laboratory measurements, to prepare at home in teams.

Reference Texts



Academic year
Faculty

Study courses

Study plans/Curricula

2504- MISURE ELETTRONICHE
INGINF/07- Ingegneria elettronica

2015

Dipartimento di Ingegneria Elettrica e dell'Informazione

LTO4 INGEGNERIA ELETTRONICA E DELLE TELECOMUNICAZIONI (D.M.270/04)
LT0422_TA- INGEGNERIA ELETTRONICA PER L'INDUSTRIA E L'AMBIENTE

Type Caratterizzante
Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico
Exam type Orale

Professor in charge ANDRIAGREGORIO

Trainingobjectives
AIMS:

The subject aims to give the basic elements to study and utilize correctly: i) measurement methods in CC and CA, ii)sackhldigitel

instrumentation and componés.
EXPECTED KNOWLEDGES AND SKILLS:

Ability to correctly express the result of a measurement with the units of measure and the indication of the uncertaility,t@hise basic

measurement electronic instrumentation.

Prerequisites
Mathematical Analysis, Physics, Fundamentals of Circuit Theory.

Didactic Methods

Course programme

MOD |

Theory:

« Permanent MagneMoving Coil Instrument

« Multi range instrumentation with shunt resistor.

* Resistance measurement with 4 wire method and guard ring method
« AC measurement, half wave and full wave rectification circuit, peak detector circuit
« Electro dynamical instrumés

« Electromagnetic instruments

* Thermal instruments

*True RMS instruments

Numerical exercises

Laboratory activities

« Misura di resistenza con metodo di confronto delle cadute di tensione
Misure di segnali con sonde

< Half wave and full wave rectificatiarircuit,

« Peak detector circuit

« RC filter frequency response

*Repeated Measures and statistical analysis of errors

« Resistance measurement with voltage comparison method.

« Signal measurement with oscilloscope probes

MOD Il

Theory:

*DC Measurement metids

«Load Effects

*Measurement of resistance with bride circuits

« Static and dynamic characterization of measurement devices
« Fundamental of Analog /digital conversion

«Virtual instrument

Numerical exercises

Laboratory activities

 Resistance measurements with Wheatstone bride.

« Development of virtual instruments

Reference Texts

1) Dispense del corso, disponibili sitb misuredee-poliba

2) M.Savino: Fondamenti di scienza delle misure, NIS Editore

3) Bava, Ottoboni, Svelto: Fondamenti della misurazione, Esculapio, Bologna
4) W.Henry: Electronic Systems and Instrumentation, J. Wiley and Sons

5) C.F.Coombs: Electronnstrument handbook. McGraw Hill

6) T.T.Lang: Computerized Instrumentatiah Wiley and Sons.



2590- MODELLAZIONE DEITESII PRODUTTIVI
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1323- TECNOLOGIA E PRODUZIONE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge SPINAROBERTO

Trainingobjectives

Discipline is part of the teachings of the 2nd year of the Master of Science in Management Engineering. The framewles greystematic
treatment of the inherent advanced production systems, an overall summary of the production problems particularly orietitedd&sign and
modeling of such systems. In the definition of the course program, also, in order to ensureaitaigion with a causal link to the whole production
process, it was thought to provide the guideline of the description of the entire life cycle of the product, from concepdigrianning to its
implementation on a production system. This approacbvedl the discussion of themes of architectures for production systems like Lean and
Reconfigurable Open.

Prerequisites
Manufacturing Processes

Didactic Methods

Course programme

Elements of integratiomio production systems (3 credits)

Manufacturing, production systems, integration, Scheduling, CIM. Automation of production systems. The components ofuitt@pregstems.
Architecture of Innovative Production Systems

Lean Production Systems (Lean)c®#digurable Manufacturing Systems (Reconfigurable). Production Systems Open (Open).

Production systems and their modeling (3 credits)

Introduction. Type of system. Principles and laws of the systems. Types and uses of models of representation. Mqueliugton systems.
Formulation of the problem. Production systems generic. Designing the average values. Detailed design. Queuing theoed. #idudtions for
clustering. Case studies. Discrete element simulation

Introduction. Models for events. Modelffor the process. Modeling of specific systems. Simulation systems. Implementation of the models. Analysis
of results. Case studies.

Reference Texts



2590- MODELLAZIONE CHETEMI PRODUTTIVI
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESTIONALE (D.M. 270/04)

Study plans/Curricula LM1322- OPERATIONS MANAGEMENT

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge SPINAROBERTO

Trainingobjectives

Discipline is part of the teachings of the 2nd year of the Master of Science in Management Engineering. The franostdek @rsystematic
treatment of the inherent advanced production systems, an overall summary of the production problems particularly orietitedd&sign and
modeling of such systems. In the definition of the course program, also, in order to ensengeaic vision with a causal link to the whole production
process, it was thought to provide the guideline of the description of the entire life cycle of the product, from concepdigrianning to its
implementation on a production system. This approatlows the discussion of themes of architectures for production systems like Lean and
Reconfigurable Open.

Prerequisites
Manufacturing Processes

Didactic Methods

Course programme

Elements of integratio into production systems (3 credits)

Manufacturing, production systems, integration, Scheduling, CIM. Automation of production systems. The components ofuitt@pregstems.
Architecture of Innovative Production Systems

Lean Production Systems (LedRgconfigurable Manufacturing Systems (Reconfigurable). Production Systems Open (Open).

Production systems and their modeling (3 credits)

Introduction. Type of system. Principles and laws of the systems. Types and uses of models of representation. Mqgatelhgtion systems.
Formulation of the problem. Production systems generic. Designing the average values. Detailed design. Queuing theoed. #idudtions for
clustering. Case studies. Discrete element simulation

Introduction. Models for events. Miels for the process. Modeling of specific systems. Simulation systems. Implementation of the models. Analysis
of results. Case studies.

Reference Texts

Automation, Production Systems and Comptitgegrated Manufacturing, 2009, ISBN: 97B32393218, Pearson International Ed., Autore: M.P.
Groover.

Modellazione dei Sistemi Produttivi (Volume I), 2006, ISB#}8788.6594, Pitagora Editrice Bologna, Autori: D. Milanato, R.Pinto.

Modellazione dei Sistemi Produttivi (Volume II), 2009, ISBI87&87760, Pitagora Editrice Bologna, Autori: M. Macchi, &iTe

Lean Manufacturing, 2007, ISBN: SB8464-86035, Franco Angeli Editore, Autore: C. Donin.



2521- OLEODINAMICA E PNEUMATICA
INGIND/08- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3023_TA INDUSTRIALE

Type Carattaizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge LIPPOLISNTONIO DONATO

Trainingobjectives
The course objective is to priole the students with a non superficial knowledge of fluid power component and
systems.

Prerequisites
Physics, Mechanics and Fluid Dynamics.

Didactic Methods

Course programme

1) INTRODUCTION

Symbols for hydraulic and pomatic components

2) HYDRAULIC FLUIDS

Characteristics of fluids: viscosity, kinematics viscosity, viscosity index, seal compatibility, density, compresdibilitgdblus, dissolved and
entrained air, water demulsibility, fire point, auto ignition temperature.

3) PUMPS

External gear pumpsnternal gear pumps, screw pumps, vane pumps, radial piston pumps, axial piston pumps, angled piston pumps. Fixed and
variable displacement pumps. Control pump and loadsensing systems.

4) MOTORS

High speed motors. Low speed high torque motors.

5) CYLINDERS

Single and doubleacting cylinder, duplex cylinder, mujibsition cylinder, tandem cylinder, telescopic cylinder. Mounting systems.

6) HYDRAULIC ACCUMULATORS

Introduction. Gadoaded accumulators: bladder and membrane accumulators. Design of accursula#dety regulations. Installation examples.
7) CHECK VALVES

Springloaded check valve, pilaontrolled check valve, prefill valve.

8) DIRECTIONAL CONTROL VALVES

Spool valve and poppet valve. Manual, pneumatic, hydraulic and electrical control. Difgethted and pilotoperated directional valve. Spring or
hydraulic offset.

9) PRESSURE CONTROL VALVES

Pressure relief valve: directly operated and pilot controlled. Sequence valve, unloading valve. Pexhstirgy valve: directly and pilatperated
valve 2- and 3way valve.

10) FLOW CONTROL VALVES

Throttle valves: pressure and viscosity dependeneand 3way flow control valves.

11) FILTERS

Filter types, disposable element, filtration ratio, efficiency, filter pressure drop. Contamination classé4@{g0O

12) SERVUALVES

Proportional magnets, Force motor. Hysteresis. UAdpr zerelap, overlap. The fouway valve, pressure control hydraulic semalve, flow control
hydraulic servevalve. The poweassisted steering.

Reference Texts

[1] Dispense didattiche, disponibili in formato elettronico (pdf).

[2] H. Speich, A. Bucciareltil’ Oleodinamica - ed. tecniche nuove.

[3] AA. VV: “IL MANUALE QILEODINAMICAVoll. 14, Ed. MannesmanRexroth.Rexroth.
[4] Nervegna N.: Oleodinamica e pneumatitavol | e I Politeko 2000.
AA.VV:“FONDAMENTI DI PNEUMATKEd. MANNESMANREXROTH

Guido BELFORTEPNEUMATICA Ed. Tecniche Nuove

Luigi ROSI- “ SISTEMI ED AUTOMAZIONE Piero editore.



2602- PIANIFICAZIONE E TRASFORMAZIONE URBANA
ICAR/20 Architettura ed urbanistica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO02- INGEGNERIA DEI SISTEMI EDILIZI (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 12

DidacticMethods Leziore

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge CAMARDAOMENICO

Trainingobjectives

The main objective is oriented to learn methods and different approaches to planning and urban transfatrtgupport public decisiemaking.
In particular, the course looks at different approaches to planning focusing particularly on participatory dew&iog processes and tools to build
knowledge for decision support, also with reference to planmisgtutional framework.

To achieve these results, the course develops in two teaching modules including lectures, experiments and possiblessgineisarsl verification.

Prerequisites
The course follows the official propaedeutic organization of thevérsity.

Didactic Methods
The course consists of lectures, readings, audiovisual materials and some appksatrcises

Course programme

To achieve these results, the course is developed in the following three modules including lectures, experimentatiors:and test
I. Planning history and theories

1. Elements of planning history

2. Theories of planning: traditions and perspectives

3. The profession of planner

II. Dynamics and Governance of Urban and Territorial Transformations

4. Elements of spatial economy

5. The Government of territorial transformations: issues and approaches in a European perspective
I1l. Methodologies for Decimn and Planning Support

6. Planning Support Systems

7. Planning and urban transformation in practice. Case studies, experiments. Exercises and tests.

Reference Texts



2435- PIANIFICAZIONE TERRITORIALE
ICAR/20 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6321_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge BARBANENTANGELA

Trainingobjectives

Prerequisites

Didactic Methods

Course programme

Reference Texts

1° Modulo

Donald A. Schon, Il professionista riflessivo, Bari, Dedalo, 1993 gfiartee parte seconda, capitolo 3).

Luca Gaeta, Umberto Janin Rivolin, Luigi Mazza, Governo del territorio e pianificazione spaziale, Novara, CittaStu@OE8izlmite seconda
(capitoli 69).

Roberto Camagni, Principi di economia urbana e territeri@arocci, Milano, 2011, capitolbl

Enzo Scandurra; ambiente delluomo, ETAS Libri, Roma, parti prima e seconda.

Approfondimenti:

John Friedmann, Pianificazione e dominio pubblico: dalla conoscenza, Dedalo, Bari, 1993.

Saskia Sassen, Le citta netonomia globale, il Mulino, Bologna, 1994.

Roberta Capello, Economia regionale. Localizzazione, crescita regionale e sviluppo locale, il Mulino, Bologna, 2015.

2° Modulo

Bernardino Romano, Pianificazione sostenibile del territorio, Verdone editore, gp120%230.

Dispense della docente.

Approfondimenti:

Roberto Camagni, Principi di economia urbana e territoriale, Carocci, Milano, 2011, Capitoli 8. La dinamica urbanaecohagieBbiologici e 9.
Dinamica e auterganizzazione.

3° Modulo

Maria Cristina Gibelli, Tre famiglie di piani strategici, Urbanistica, 106, 1996.

Alberto Magnaghi, Il progetto locale, Bollati Boringhieri, Torino, 2010.

Bernardino Romano, Pianificazione sostenibile del territorio, Verdone editore, 2014, 5° capitolo.

Angela Barbanente, Valutazione dei piani e degli interventi edilizi complessi, in Id. (a cura di) La valutazione nellzipinifitena e regionale,
Bari, CNRRIS, 1992.

Materiali online.

Approfondimenti:

Indovina F. (2005), Governare la citta camrbanistica. Guida agli strumenti di pianificazione urbana e del territorio, Maggioli Editore, Rimini.



2435- PIANIFICAZIONE TERRITORIALE
ICAR/20 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIEENLHERRITORIO (D.M. 270/04)
Study plans/Curricula LM6321_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge BARBANENTANGELA

Trainingobjectives

Prerequisites

Didactic Methods

Course programme

Reference Texts

1° Modulo

Donald A. Schon, Il professionista riflessivo, Bari, Dedalo, 1993 (Parte prima e parte seconda, capitolo 3).

Luca Gaeta, Umberto Janin Rivolin, Luigi Mazza, Governo del territorio e pianificsizaaede, Novara, CittaStudi Edizioni, 2013, Parte seconda
(capitoli 69).

Roberto Camagni, Principi di economia urbana e territoriale, Carocci, Milano, 2011, capitoli 1

Enzo Scandurra; ambiente delluomo, ETAS Libri, Roma, parti prima e seconda.

Approfondimenti:

John Friedmann, Pianificazione e dominio pubblico: dalla conoscenza, Dedalo, Bari, 1993.

Saskia Sassen, Le citta netlonomia globale, il Mulino, Bologna, 1994.

Roberta Capello, Economia regionale. Localizzazione, crescita regionale godeitate, il Mulino, Bologna, 2015.

2° Modulo

Bernardino Romano, Pianificazione sostenibile del territorio, Verdone editore, 2014, p@3201

Dispense della docente.

Approfondimenti:

Roberto Camagni, Principi di economia urbana e territoriale, Cafddano, 2011, Capitoli 8. La dinamica urbana: i modelli ecoldmatogici e 9.
Dinamica e auterganizzazione.

3° Modulo

Maria Cristina Gibelli, Tre famiglie di piani strategici, Urbanistica, 106, 1996.

Alberto Magnaghi, Il progetto locale, Boll&oringhieri, Torino, 2010.

Bernardino Romano, Pianificazione sostenibile del territorio, Verdone editore, 2014, 5° capitolo.

Angela Barbanente, Valutazione dei piani e degli interventi edilizi complessi, in Id. (a cura di) La valutazione rieflaipinifrbana e regionale,
Bari, CNRRIS, 1992.

Materiali online.

Approfondimenti:

Indovina F. (2005), Governare la citta camrbanistica. Guida agli strumenti di pianificazione urbana e del territorio, Maggioli Editore, Rimini.



2435- PIANIFICAZIONE TERRITORIALE
ICAR/20 Ingegneria per I'ambiente e territar

Academic year 2015

Faculty Dipartimento dilng. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6320- AMBIENTALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge BARBANENTANGELA

Trainingobjectives

Prerequisites
Didactic Methods
Course programme

Reference Texts

1° Modulo

Donald A. Schon, Il professionista riflessivo, Bari, Dedalo, 1993 (Parti prima e seconda, capitolo 3).

Luca Gaeta, Umberto Janin Rivplinigi Mazza, Governo del territorio e pianificazione spaziale, Novara, CittaStudi Edizioni, 2013, Parte seconda
(capitoli 69).

Approfondimenti:

John Friedmann, Pianificazione e dominio pubblico: dalla conoscenza, Dedalo, Bari, 1993.

Saskia Sassen, Lig&nell economia globale, il Mulino, Bologna, 1994.

Roberta Capello, Economia regionale. Localizzazione, crescita regionale e sviluppo locale, il Mulino, Bologna, 2015.

2° Modulo

Maria Cristina Gibelli, Tre famiglie di piani strategici, Urbanistica, 106, 1996.

Alberto Magnaghi, Il progetto locale, Bollati Boringhieri, Torino, 2010.

Bernardino Romano, Pianificazione sostenibile del territorio, Verdone editore, 2014, 5° capitolo.

Angela Barbanente, Valutazione dei piani e degli interventi edilizi complessi, in Id. (a cura di) La valutazione rieflaipienifrbana e regionale,
Bari, CNRRIS, 1992.

Materiali online.

Approfondimenti:

Indovina F. (2005), Governare la cittan | urbanistica. Guida agli strumenti di pianificazione urbana e del territorio, Maggioli Editore, Rimini.



2299- PREVENZIONE, CONTROLLO E RISCHIO AMBIENTALE
GEO/05 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6320- AMBIENTALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge FIDELIBURARIA DOLORES

Trainingobjectives
The course will provide the understanding of many aspects of hydrogeological environments aimed at developing methaajmogicies suitable
for their optimal control in natural and anthropic contexts and in the preliminary stage of investigatitrefdesign of engineering works

Prerequisites
Fundamentals of Applied Geology and Chemistry

Didactic Methods

Course programme

1) Phenomenological and conceptual models: scientific method, interdisciplinary anedsosdinary knowledge in the study of water resources.
Hydrocomplexity. Natural sfems and their dynamics. Study scale.

2) Groundwater Hydraulics: Porosity and permeability: problems of downscaling and upscaling. Heterogeneous and anisotropic systems.
Hydrogeological systems, hydrogeological units and aquifers. Measure of hydeadicRiezometric surfaces: fluctuations and influencing factors.
Flow nets: geological and hydraulic border conditions. Local, intermediate and regional flow systems. Relationships befaezearsl ground
waters.

3) Study methods in hydrogeology Atmospheric water, surface water and groundwater. Reactive and-reentive tracers. Geochemical
characteristics of natural waters. Hydrochemical facies. Stable isotopes: isotope fractionation, meteoric water line,oéfteatperature,
continental, altituce, and latitude effects. Natural radioactive tracers: age of water. Physical tracers: temperature of groundwater. Heatttransp
conductive and advective flow. Reconstruction of thermal fields. Mass transport. Retoxification factors in relation @iatienvof gee
environmental border conditons.

4) Coastal aquifers. Laws of Ghykéerzberg, Hubbert, Lusczinsky. Environmental head. Fluctuations of the transition zone.

5) Groundwater Monitoring Planning of monitoring nets at hydrogeological basmle. Monitoring of coastal aquifers: ECprofiles in observation
wells. Safe yield and ovexploitation concepts. Monitoring and control of groundwater in landslides and during preliminary studies for civil works.
Laboratory: Flow nets and flow systems

Reference Texts



2134- PRINCIPI DI INGEGNERIA ELETTRICA
INGIND/31- Ingegneria eldtica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3320- MECCANICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DE SCISCIOBRAZIANO

Trainingobjectives
To instill into students the study, the characterization and the design of the LTI electric circuits. To instill intdgsipilslements for the
comprehension of LTI electrical circuits to be applied theoretically and experimentally in thef fiddettrical Systems and electrical Safety.

Prerequisites
Linear algebraic and differential equation systems. Trigonometry. Matrices and vectors. Electrostatic and Magnéimdgatiental laws. Complex
Numbers.

Didactic Methods
Lectures given in the conventional manner eventually supported by informatic multimedia, personalized feedback and coactprayé every
aspect of the student work.

Course programme

1 Fundamentals of Electric Circuits

2 Network Analysis

3 AC Network Analysis. AC Power

4. Transient Analysis

5 ThreePhase Circuits

6 Principles of Electro Mechanics and Power  Distribution
7 ElectricéBafety

Reference Texts
G. Rizzoni, F. Vacca, S. VergUgdettratecnica- Principi e applicaziohj 3° Edizione, McGraw Hill, 2013.
S. Vergurd; Elettrotecnicd, EDISES? Edizione, 2012.



2134- PRINCIPDI INGEGNERIA ELETTRICA
INGIND/31- Ingegneria elettrica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LTO3- INGEGNERIA GESTIONALE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge DE SCISCIOBRAZIANO

Trainingobjectives
To instill into students the study, the characterization and the design of the LTI electric circuits. To instill intdgsipilslements for the
comprehension of LTI eleatal circuits to be applied theoretically and experimentally in the field of electrical Systems and electrical Safety.

Prerequisites
Linear algebraic andifferential equation systems. Trigonometry. Matrices and vectors. Electrostatic and Magneto static fundamental laws. Complex
Numbers.

Didactic Methods
Lectures given in the conventional manner eventually supported by informatic multimedia, personalized feedback and coactprngyé eery
aspect of the student work.

Course programme

Fundamentals of Electric Circuits

Network Analysis

Transient Analysis

AC Network Analysis. AC Power

ThreePhase Circuit

Principles of Electro Mechanics and Power Distribution.

ok whE

Reference Texts

- R. Perfetti,’ Circuiti elettrict, 1l edizione, Zanichelli, Bologna, 2013.

- G. Rizzoni, F. Vacca, S. VerduUgdettrotecnica Principi e applicaziohj Ill edizione, Mc Graw Hill, 2013.
- S. Vergurd, Elettrotecnicd, Il edizione, EDISES, 2012.



2424- PRODUZIONE ASSISTITA DAL CALCOLATORE
INGIND/16- Ingegneria mecanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3020- TECNOLOGICO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge GALANTUCCUIGI MARIA

Trainingobjectives

Prerequisites
Bachelor Degree in Mechanical or Industrial Engineering

Didactic Methods
Course programme

Reference Texts
Testi Consigliati:

1. Giusti, M. Santochf:Tecnologia meccanicastudi di fabbricaziorie, Ambrosiana Milano, 2Ed. 2000, Cap.1 g Cap. 2 pp.-B5, Cap. 9
pp. 495553, Cap. 10 pp. 563139.

2. F. Grimaldi: "CNC MACCHINE UTENSILI A CONTROLLO NUMERICQ", Editore Ulrico Hoelpi-26@)n2a(ed. 1

3. T. C. Chang, R. Wisk, H.P. Wang: "COMPUTER AIDED MANUFACTURING", Prentice Hall, 2nd ed. 1998 {tapcdppf. dp. 586,

cap. 5 pp. 20209, cap. 9 pp. 31344).
Dispense dal sito:
4. Azionamenti elettrici

5. Interpolatori

6. Collaudo MU a CN

7. Viti di poterea (prof. Demelio)

8. Dimensionamento funzionale e tolleranze
9. Attrezzature di bloccaggio pezzi

10. Manuale Tornio CNC VSC 990 T

11. Manuale CNC Siemens 802D sl

12. Getting Start FeatureCam

Esercitazioni guidate dal sito:
ISOCOURSE Cnc Simulator

Esemjio di lavorazione con FEATURECAM
Siti Web:

Guida per la ricerca di utensili: http://www.coroguide.com/ Catalogo utensili:

http://www.cncsimulator.com FeatureCam: http://www.featurecam.com/
Siti che contengam disegni CAD di attrezzature:
http://www.halder.com/ http://www.nicotrameccanica.it/

http://www.coromant.sandvik.com/  Cncsimulator:



2596- PRODUZIONE EDILIZIA E CANTIERE
ICAR/1% Ingegneria della sicurezza e protezione delle costruzioni edili

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizante

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge PIERUCGILESSANDRA

Trainingobjectives

The cairse aims to provide the knowledge required for the design, construction and management of building sites, dealing sstrethesiated to

the various procedural steps that contribute to the realization of the work, to the skills of the several stistiololved in the construction activity,
to the verification of human resources and of materials, to the implementation of Project Management strategies and methieation of safety

and work injuries, from the design, through the production to thenagement of buildings.

Prerequisites
Fundamentals bBuilding Technology. Notions of Technigalvironmental Physics and of Materials Technology and Applied Chemistry

Didactic Methods
Classroom lessons, exercises on the construction site documentation and tutoring in the form of assistance to groups

Course programme

The construction phase of the buildings in the production life cycle

Environmental sustainability in building production

The general proteatin measures in the workplace and in construction sites

Legislative Decree 81/08 and subsequent amendments on health and safety in the workplaces
The project management of the design phase

The machineries of the construction site

Professional risks and evaluation methods

Occupational diseases and work injuries

The actors of the building process

Predicting techniques and management of time and cost

The organization of the security in the construction site

The Safety Coordinationd?l

The Operational Safety Plan

Security in the management phase of buildings

The scaffoldings

The construction site management: technical, economic, temporal and administrative issues
The demolition / renovation yard and the design for disassembling

Reference Texts

D. Lgs n. 81 del 9 aprile 2008, Testo unico in materia di salute e sicurezza sul lavoro

Bruno M., Cantieri. Metodi strumenti di gestione e organizzazione, Legislazione Tecnica Editore Srl, Roma, 2016

Di Castri G., Project Management pezdilizia, Dario Flaccovio Editore, Palermo, 2009

Lavagna M., Life Cycle Assessment in edilizia, Hoepli, Milano, 2012

Gangemi V., Biclare in Architettura, Clean Edizioni, 2004

Bertolini L., Materiali da costruzione. Struttura, proprieta e tecnologie di produzione, Citta studi edizioni, Novara, 2010



2750- PRODUZIONE NELLA FABBRICA DIGITALE
INGIND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LM13- INGEGNERIA GESNARE (D.M. 270/04)

Study plans/Curricula LM1321- GESTIONE DI IMPRESA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge PERCOCGIANLUCA

Trainingobjectives

Prerequisites

Didactic Methods

Course programme

Reference Texts

F. Grimaldi: "CNC MACCHINE UTENSILI A CONTROLLO NUMERICQ", Editore Ulrico Hoelpi-R6@n2a(ep. 1

2 Kandray, Daniel E. (2010). Programmable Automation Technologies - An Introduction to CNC, Robotics and PLCs.
Industrial Press.



2139- PROGETTAZIONE DEI PROCESSI PRODUTTIVI E QUALITA' DEI PROCESSI PRODUTT
ING-IND/16- Ingegneria gestionale

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LTO3- INGEGNERIA GESTIONALE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DASSISMICHELE

Trainingobjectives

Provide systematic frame of methodologies to implement a Total Quality Management action.

Provide a corpus of knowledge on qualitative and quantitative techniques for manufacturing process quality assurance.
To assure the student with the capability to control production processes and to guarantee quality assurance.

Prerequisites
Maths, Geometry, Informatics, Material Technologies, Mechanical Technology

Didactic Methods

Course programme

1. Toal Quality Management, Management Systems and sustainability (0.5 Credits)

The concept of Quality. Technical terms for quality engineering. Quality costs. Total Quality Management (TQM). Progessemiai@ontinuous
process improvement. Six Sigma. QyaManagement Systems: norms and their certification. Integrated Management Systems for Quality,
Environment and Safety; life cycle assessment. Quality Awards arassefsment.

2. Nonquantitative methods for Quality assurance (0,5 Credits)

Problemsolving tools (brainstorming; Pareto diagram; Ishikawa diagram; force field method; dispersion diagram, defect concenirgtaom)d
Graphical methods for data collection. Descriptive tools for data. Quality Function Deployment. Benchmarking.

3. Basicstatistics (1 Credits)

Probability. Conditional Probability. Total probability theorem. Bayes theorem. Probability rules. Stochastic indepenidenet &hd continue
stochastic variables. Cumulative distribution function. Discrete and continue pritpaleihsity functions (p.d.f.). Tchebycheff inequality. Moments;
mean and variance. P.d.f. of one stochastic variable discrete (binomial , hypergeometric , Poisson, Pascal) and contiaydofmmrmal,
exponential, gamma, Weibull). Sample distribantih.arge number law. Central limit theorem. Statistical inference. Hypothesis testing. Probability
charts.

4. Statistical Process Control (3,5 Credits)

Statistical process control with uncorrelated data (SPC). Variability. Sampling. Engineering sficl [statiess control. SPC with correlated data.
General concepts on control charts. Control limits selections. Trends in control charts. Control charts of mean andmingeh&ts of mean and
range and standard deviations. Control charts for attiédsu type fraction of non conforming and type of number of remmforming entities. Process
capability analysis. Capability studies of measurement systems. Moving average charts. Control chartsrian. SBi$UM. EWMA. Control charts
selection. Econom design of control charts.

Reference Texts



2617- PROTEZIONE IDRAULICA DEL TERRITORIO
ICAR/02 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6321_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge GIOIAANDREA

Trainingobjectives
The course aims to provide basic knowledge about the sustainable protection of the territory, with particular attentieratatisis of climatsoil
vegetation interaction for river basin management and hydraiyidrologc models for flood evaluation and risk mitigation evaluation.

Prerequisites
Hydraulic, hydraulic structures

Didactic Methods

Course programme

Topic n. 1: Introduction.

The catchment, water cycle and satmosphere interactions.

Topic n. 2: The legislative framework.

The water frame work directive, the basin management plan and otheioRalg National and European directives.

Topic n. 3: River basin descriptors:

Geographic information systems and physical river basin descriptors

Topic n. 4: Model for climate seibgetationinteraction evaluation.

Empirical, conceptual & physical moddismped, distributed and serdistributed models; stochastic & deterministic models.

Topic n. 5: Water balance and flood evaluation.

Water balance equation; time step and evaluation of different components; mechanisms of runoff generation, potergiahaefand actual
evapotranspiration, hydraulic behaviour of unsaturated soil.

Topic n. 6: hydraulic risk.

Hydrauliehydrologic models for flood evaluation and risk mitigation: analysis of mono dimensional approach (Hec Ras)dimehsimnal model
for flood propagation (flow2D).

Reference Texts

« U. Maione, U. Moisello: "Le piene fluviali", La G oliardica Pavese, Pavia

« U. Moisello: "Idrologia Tecnicala Goliardica Pavese, Pavia

« V. Ferro: "La sistemazione dei bacini idrografitftGraw- Hill

« S. Manfreda, V. lacobellis, M. Fiorentitiéppunti di Idrologia superficiale Aracne ed.,
Roma



2600- RECUPERO DEGLI EDIFICI STORICI + MANUTENZIONE E CONSERVAZIONE DEL
PATRIMONIO EDILIZIO ESISTENTE
ICAR/1G Architettura ed urbanistica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO02- INGEGNERIA DEI SISTEMI EDILIZI (D.M.270/04)

Study plans/Curricula PDS@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge FATGUSO-ABIO

Trainingobjectives

The course aims to provide the students with the basic methodological, cultural, historical, technical and scientifeatipralih projet the
restoration, the refurbishment and the maintenance of the existing building heritage, with particular reference to thectdclkoinstructional,
technological, managerial aspects and to the innovation and sustainability of the interventions.

Prerequisites
Survey and representation of buildings. Mechanical behavior of materials, structures and constructions. Environmentdinetubteal systems.
Elements and subystems of the building system. Methods and processes of building structures.

Didactic Methods

Course programme

1° Module: Moments and issues of the refurbishment in his historical aspects. Building instability and settlings. Aresasisnand masonry
reinforcement. Building knowledgsurvey and diagnostics.

2° Module: The refurbishment from the historical centres to the building existing heritage. Refurbishment and requaldfoaiieed structures and
reinforced concrete structures. Building maintenance. Moisture pathologiesrded/éntions. The performance recovery of the buildings according
to the law in force between tradition and innovation.

Workshop: Maintenance/Refurbishment working design (Developing (in work groups of 4/5 people), under the guidance oh#retteawaking
project for maintenance/refurbishment of building, with specific reference to the Public Works law in force).

Reference Texts



2600- RECUPERO DEGLI EDIFICI STORICI + MANUTENZIONE E CONSERVAZIONE DEL
PATRIMONIO EDILIZIO ESISTENTE
ICAR/1G Architettura ed urbanistica

Academic year 2015

Faculty Dipatimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO02- INGEGNERIA DEI SISTEMI EDILIZI (D.M.270/04)

Study plans/Curricula PDS@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge FATIGUSBABIO

Trainingobjectives

The course aims to provide the students with the basic methodological, cultural, historical, technical and scientifeatipralifv project the
restoration, the refurbishment and the maintenance of the existing building herjtagga particular reference to the technical, constructional,
technological, managerial aspects and to the innovation and sustainability of the interventions.

Prerequisites
Survey and representation of buildings. Mechanical behavior of materials, structures and constructions. Environmentdinetubteal systems.
Elements and subystems of the building system. Methods and processes of building structures.

Didactic Methods

Course programme

1° Module: Mments and issues of the refurbishment in his historical aspects. Building instability and settlings. Provisional worasceamg
reinforcement. Building knowledge, survey and diagnostics.

2° Module: The refurbishment from the historical centres to tudding existing heritage. Refurbishment and requalification of mixed structures and
reinforced concrete structures. Building maintenance. Moisture pathologies and interventions. The performance recovebyitditigs according

to the law in force betwen tradition and innovation.

Workshop: Maintenance/Refurbishment working design (Developing (in work groups of 4/5 people), under the guidance oh#retteaworking
project for maintenance/refurbishment of building, with specific reference to thielieworks law in force).

Reference Texts



2611- REGIME E PROTEZIONE DEI LITORALI
ICAR/02 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PERMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6320- AMBIENTALE

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge DAMIANLEONARDO

Trainingobjectives
The class aims to provide: information on morphological evolution under storm surges and influence of maritime works| @valosian design
guidelines for coastal protection works and ports

Prerequisites
Hydraulics, Geology and Geotechnics, Topography

Didactic Methods

Course programme

Topic n. 1: Regular wavekesson hours: 30

Classification of waves, wave characteristics, linear theory, outlines of

nonlinear waves, wave group, wageolution (shoaling, refraction, breaking, diffraction, reflection), the effects of storm surges in the surf and shore
zones (set up, run up, undertow currents, filtration).

Topic n. 2: Coastal zone description and Sea Wavesson hours: 35

physiograplic unit, concept of fetch, measure in situ and monitoring

instruments and methodology, the wind regime, the wind data; Sea waves: Statistical analysis of storm surges (probabitisscaind spectral
analysis), the wave height characteristics, stormgedorecast and hindcast, storm morphologically equivalent, the tides.

Topic n. 3: Coastal regime and protectidresson hours: 30

coastal morphology, beach prophiles, sediment transport (esbese and longshore), the evolution of the beaches, hints to the problems of high
coasts, rigid systems of coastal protection (plain works, detached longitudinal and transverse), coastahmeahagmt interventions (the beach
nourishment, the reconstruction of the dunes, etc.).

Topic n. 4: Ports and other marittime worksesson hours: 25

Content details: layout of a port, definitions and foundations of existing legislation, the clagsifioaports, Port Master Plan, sizing of harbors, the
ship and the fleet of project, the port structures and facilities (breakwaters, berth and mooring docks), types and deticaatéthe port terminals,
marinas, dredging works, dredging: sedimerau@tyeristics, dredging machines and tecniques; submarines pipeline: diffusion, pipelines and diffuser
design criteria.

Reference Texts



Academic year
Faculty

Study courses

Study plans/Curricula
Type

Total Credits
DidacticMethods
Didactic Period
Exam type

Professor in charge

Trainingobjectives
Prerequisites
Didactic Methods
Course programme

Reference Texts

2013- SCIENZA DELLE COSTRUZIONI
ICAR/08 Attivita formative affini o integrative

2015

Dipartimento di Ingegneria Meccanica, Matematica e Management
LT31- INGEGNERIA MECCANICA (D.M. 270/04)

LT3120- MECCANICA

Affine/Integrativa

6

Lezione

Secondo Ciclo Semestrale

Orale

LA RAGIONBEUJIGI

A. Sollazzo, U. Ricciuti. Scienza delle Costruzioni, Vol. 1, "8&ltacapo rigidd, UTET, 1983.

A. Sollazzo, S. Marzano. Scienza delle Costruzioni, Vol. 2, Elementi di meccanica dei continui e resistenza deiUii&i€riab8s.

A. Sollazzo, M. Mezzina, Scienza delle Costruzioni, Vol. 3, Teoria e tecnica deN&TEAYi 1993.



2597- SCIENZA DELLE COSTRUZIONI I
ICAR/08 Edilizia e ambiste

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO02- INGEGNERIA DEI SISTEMI EDILIZI (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge LA RAGIONBUJIGI

Trainingobjectives
The goal of the course ie ichieve a deep knowledge on solid mechanics applied to beams. Major emphasis will be devoted to the theorem of virtual
work and concept of energy in a elastic body. Constitutive relations in gtdastic regime will studied. Instability and column plesh will be posed.

Prerequisites
Matrix and tensor analysis. Solutions for simple elastic bodies like beams.

Didactic Methods

Course programme

Linear theory of elasticity: kinematics, stress and balance of embum. Work theorems and stored energy.
Inelasticity: yield function for ductile materials. Incremental stregain relation in a plastic regime.
Stability of structures. Euler's formula. Design of columns under a centric load.

Reference Texts

A. Sollazzo, S. Marzano. Scienza delle Costruzioni, Vol. 2, Elementi di meccanica dei continui e resistenza deiUi&i€riab88.
A. Sollazzo, M. Mezzina, Scienza delle Costruzioni, Vol. 3,Teoria e tecnica delle travi , UTET, 1993.

L. Corradi DélAcqua“ Meccanica delle Strutture, vol. 1 McGraw Hill Companies 1992



2015- SCIENZA E TECNOLOGIA DEERIALI
INGIND/22- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1620- CIVILE

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge PETRELLANDREA

Trainingobjectives
The aim of the course is to give an overview of main classes of materials for engineering applications, with specifae refgpepduction
technologies, medmical, physical and chemical properties.

Prerequisites
General and Inorganic Chestriy knowledge

Didactic Methods

Course programme

Topic n. 1: State diagrams

Content details: Constitution and microstructure of a solid, heterogeneous systems, phase rule, binary diagrams: ligpedamissolid unmiscible,
complete miscibility (liquid and solid), partial miscibilitysalid state, formation of binary compounds with congruent and uncongruent melting point.
Topic n. 2: Steel siderurgy

Content details: Cast iron production, steel production, Fe/Fe3C state diagram, hardness, resilience and ¢/¢, curvéhefretdereaments of

steel, surface thermal treatments.

Topic n. 3: Hydraulic ligands

Content details: CEM | (Portland cement), production, setting and hardening, physical properties, resistance to cheregsibRgQEM IV
(pozzolanic cement), CEM Il (slag ceealuminous cement, special Portland cements, classes of cements (UNI ENV 197), technical tests on
cements, hydraulic lime, concrete: preparation and properties.

Topic n. 4: Glass/Polymers and elastomers

Content details: Glass structure, glass productigpes of glass, chemical, physical, optical and mechanical properties of glass, physical and chemical
temper of the glass, safety glass. Polymerization, polymer crystallinity, glass transition temperature, thermoplasticraodetieg polymers,
elastoners, fibres, physical and chemical properties, composites.

Topic n. 5: Metal corrosion

Dry corrosion, electrochemical corrosion, redox potential and electrochemical series, galvanic celkcast@sien, fatiguecorrosion,
thermodinamics, Pourbaix diagra kinetics, differential aeration corrosion, cathodic protection, anodic protection, coatings.

Reference Texts

M. Lucco Borlera, C. Brisi, Tecnologia dei materiali e chimica applicata, Levrotto e Bella Editore.
B. Marchese, Tecnologia dei materiali e chimica applicata, Liguori Editore.

C. Brisi, Chimica applicata, LevrottBella Editore.

W. Smith, Scienza e tecnologia dei materiali, Mc GdhEditore.

L. Bertolini, Materiali da costruzione, Citta Studi Edizioni.



2601- SERVIZI TECNOLOGICI E DA FONTI RINNOVABILI
ICAR/10 Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO02- INGEGNERIA DEI SISTEMIAQILM.270/04)

Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge IANNONERANCESCO

Trainingobjectives

Acquisition of a scientific and technical knowledge on the types, technology and performance of
plant components and renewables, also in relation to integration with the building structures and
“passive designstrategies and techniques. Capacity of designing and preliminary dimensioning of
major plant subsystems and renewable sources ("active" and "passive") in relation to the
performances of buildings.

Prerequisites
Knowledge of building structures and basic elements of building physics.

Didactic Methods

Course programme

-Building services types and technologies: plumbingfittirsgs, flues

-Building services types and technologies: mddimate control (Indoor Air Quality and thermal comfort)

-Building services types and technologies: power supply for lighting and appliances

-Solar systems types and technologies for producing thermal and electrical energy

-Types and technologies of passive heating systems (direct gain, indirect gains, mixed types) and passive cooling sysshadifigs, natural
ventilation, geothermal energy, evaporative cooling)

-Workshop on designing and dimensioning of plumbingting and electrical services, solar thermal and photovoltaics

Reference Texts

V.G. Colaianni. Impianti tecnici deldilizia. F.Angeli, Milano

A.Gallizio. Impianti sanitari. Hoepli, Milano

N. Zinna. Manuale degli impianti idrotermosanitari. Tecniche Nuove ed., Milano

V.G. Colaianni. Il benessere e la sicurezza negli edifici. Microclima, incendio, sicurezza, enerdia/suigie Milano
N.Rossi. Manuale del termotecnico. Fondamenti. Riscaldamento. Condizionamento. Refrigerazione. Hoepli, Milano
C.Pizzetti. Condizionamento deltia e refrigerazione. Casa Editrice Ambrosiana, Milano

G.Davini. Gli impianti elettriciwdli. Tecniche nuove, Milano

E.Coppi, G.Paleari. Norme CEI. Hoepli, Milano

S.V. Szokolay. Introduzione alla progettazione sostenibile. Hoepli ed., Milano



2605- SICUREZZA E RETI
INGINF/03- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LM14- INGEGNERIA DELLE TELECOMUNICRZ\MDIRIQ/04)
Study plans/Curricula LM1421- SISTEMI E RETI DI TELECOMUNICAZIONI
Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unico

Exam type Orale

Professor in charge BOGGIAENNARO

Trainingobjectives

1° Module: Network Security

Study of protocols and architege to provide security in telecommunication networks. Knowledge about current standards on security.
Methodological approach for secure network design.

Prerequisites
1° Module: Network Security
Background on Telecommunication Networks and Discrete Mathematics

Didactic Methods

Course programme

1° Module: Network Security

- General introduction on network security.
- Cryptography with public and private key.
- Network authentication systems.

- IP network seuwrity.

- Security in Wireless LAN

- Firewall and Intrusion Detection System.
- Attacks and botnets.

- Distributed authorization systems

- Security in 0T systems and Future Internet architectures

Reference Texts
W. Stallings, Crittografia e Sicurezza delle retiQviaw Hill, 2004



2313- SIMULAZIONE E PROTOTIPAZIONE VIRTUALE
INGIND/15- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Meanica, Matematica e Management
Study courses LM30- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LM3023_TA INDUSTRIALE

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge FIORENTINRICHELE

Trainingobjectives

Provide theorettal and practical methods for product virtualization. The theory involves computer assisted product development methagtstselem
of computer graphics, analytical and procedural primitives, modeling methods and CAD data formats. The practical past 8idepesametric
modeling of mechanical parts and assemblies, virtual simulation and associative drafting, with compulsory assignments.

Prerequisites
Methods of technical representation, 2D CAD modelling, mechanics of solids, kinematics, production technologies.

Didactic Methods
In class and laboratory lectures supported by the use of a computer and a projector.

Course programme

1. Product Virtualization tools: objectigehistory and evolution of digital mock up: paper drawings, CAD systems, EDM, PDM, PLM and real
time simulations in virtual and augmented reality.
2. Elements of computer graphics: digital elements for engineering: colors, images, video, compression techniques, 3D msesh, blob

metaballs, procedural, fractals and particle systems. The graphics pipeline, resolution, aliasing, rendering technigugs r@ytaalcing, radiosity,
etc.), textures, virtual cameras, lighting, animations.

3. Modeling geometric primitives: Representations of 2D and 3D curves: intrinsic, natural equations, concepts of curvatarsi@mnd t
Representation of implicit, expliciparametric and analytic surfaces: surfaces of revolution, ruled, conical, quadrics, Hermite , Besgiéne B
NURBS, and subdivision . Tools for analysis of surfaces, Gaussian curvature and Media, environment mapping, contitiitipr@® éeatues.

4. Representation of solids: wireframe,-Bep and CSG, euler equations, from geometry based to knowlsskesl modeling: parametric
systems, variational, featuseased and associative.
5. Interoperability and data exchange: problems, approaches, ptesmed future standards: STL, IGES, STEP, PDF3D, Vrml, JT, and COLLADA.

Product virtualization: part workspace, muitody modeling, virtual materials, assembly design, FEM and kinematic, drafting, BOM. Functional and
aesthetic simulation.

Reference Texts

1. Teacher lecture notes, multimediatbrials.

2. Mastering CAD/CAM, Zeid, Ibrahim, ISBN: 0072976810, Pub Dated2084 McGrawHill

3. Fondamenti Di Computer Graphics, Zingaretti, Editore: Pitagora, ISBN: 8837114869, 2004
4. CATIA MB6R2013 for Designers, 828 pagine, ISBN1936646897.



2415- SISTEMI DI MISURA E CERTIFICAZIONE
INGINF/07- Ingegneria elettronica

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'Informazione
Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)
Study plans/Curricula LM0420- SISTEMI ELETTRONICI

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Ciclo Annuale Unic

Exam type Orale

Professor in charge GIAQUINT®IICOLA

Trainingobjectives

MODULE N. 2 (RELIABILITY AND QUALITY CERTIFICATION):

At the end of the course, studentsalid be able to: (i) design a statistical process control system, to achieve specified targets of quality of production;
(i) assess, and bring to the required level, the reliability of products and of production processes; (iii) understasdethefi gality certification,

and consider them in designing and manufacturing products.

Prerequisites

MODULE N. 2 (RELIABILITY AND QUALITY CERTIFICATION):

Differential and integral calculus, theory of probability and of continuous and déseceetdom variables, basic knowledge of the international
organization of metrology.

Didactic Methods
Theoretical lectures and practice, in the classroom and in the laboratory. Demonstrations of concepts using computer (Mgifadrtwith
Instrument Control Toolbox, Statisti€®olbox, ecc.). Personalized tutoring.

Course programme

MODULE N. 2 (RELIABILITY AND QUALITY CERTIFICATION):

1. Review of basic probability and statistics theory.

2. Reliability. Fundamentals, functions describing reliabilityeliability, failure rate, etc. Reliability parameters MTTF, MTBF, MTTR, Availability, etc.
Estimation of reliability parameters. Techniques to increase reliability and combinatorial reliability.

3. Statistical quality control. Theory of hypothesis testing applications to quality control: variable and attribute control charts, sampling plans and
lot rectification. Point and interval estimations of quality parameters. Technical standards related to statistical control.

4. Quality certification. The Eurepn framework about quality. Italian Quality System: SINCERT, SINAL, SNT, FIDEA, ACCREDIA. Conformity assessment
and accreditation. Evolution of the ISO 9000 family of standards. Quality management of measuring instruments. Empowerment.

5. Laboratory. Apptations of statistical control to the characterization of measuring instruments. Exercises and applications, to deviglap thart
laboratory, and partly at home.

Reference Texts

1 MODULO / MODULE N. 2

ITALIANO:

Appunti del corso, formulari e programmi Matlab preparati dal docente. Gli appunti sono in parte disponibili sul sito
https://sites.google.com/site/giaquintopoliba/, in parte distriliudurante il corso.

ENGLISH:

Lecture notes, summaries of formulae and Matlab programs prepared by the teacher. Lecture notes are partly available itm the s
https://sites.google.com/site/giaquintopoliba/, and partly distributed during the course.



2395- SISTEMI DI TELECOMUNICAZIONE
INGINF/03- Ingegneria delle telecomunicazioni

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e dell'lnformazione

Study courses LM14- INGEGNERIA DELLE TELECOMUNICAZIONI (D.M. 270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Seestrale

Exam type Orale

Professor in charge GUCCIONEIETRO

Trainingobjectives

Goal of the class is to provide an insight in the analysis and design of Digital Communication Systems. The subjécbaimigitizations involves,
at the present, many research fields: Theory of Probability and Stochastic Processes, Delextignlfiformation Theory, physics of the channel
and some knowledge of hardware and software. Bases of most of these subjects are supposed to be known for a fair compoéltiensiass.

Prerequisites

The class is organized in 20 (more or less balanced and autonomous) lectures.

Throughout the class large room is given to wireless communications, which aly wigd, representing a promising and challenging ways for the
up-to-date digital communicatio

Didactic Methods

Course programme

1. Simplified model of a digital communication 1

Introduction to lectures and overview of digital communications. Basic elements of the transmitting and igtéddks of a digital communication.

2. Simplified model of a digital communication 2

Simplified design of a digital communication system and computation of the error probability of a binary NRZ.

3. Baseband modulation schemes

Baseband modulation scheme&aseband multilevel schemes. Power spectral density of digital modulation schemes. Amplitude, Frequency, Phase
Shift Keying. Coherent and incoherent receivers.

4. Passband modulation schemes
Multilevel digital communications schemes:R&K, MPSK, MQAM. litium Shift Keying.
5. Introduction to detection

Representation of baseband and passband signal in a vector space. Minimum distance criterion with/without ISI. Suffisiist fetaa general
AWGN channel with ISI. Pearsor equalizer, whitened matching filter.

6. Introduction to equalization

The maimum Likelihood Sequence Detector. Discrete model for Linear and Decision Feedback Equalization. Transmission endaoaliiog Equal

7. MSE equalization

General equalization schemes, equalizers performance parameters. MSE Equalizers in Linear andr8emtlisiok configurations.

8. Adaptive equalization

Blind Equalization, Adaptive Equalization and Stochastic gradestending algorithm. General scheme of a receiver with carrier recovery and
symbol timing estimation

9. Carrier recovery

Carrier phase estiation, phase locketbop schemes. Instability due to noise and equalizer in the receiving schemes.

10. Symbol timing estimation

Techniques of timing estimation. Natecision direct estimations, ML gradiedéscent estimation.

11. Statistical characterizain of a radio channel

Statistical characterization of a radio channel: tiwsgying channel impulse response, correlation and power spectral density. Characterization of
narrowband and wideband fading models. Behavior of a digital signal within a natiweie frequency and slowly fading channel.

12. Specific Modulation Schemes for radio channels 1
Data transmission using multiple carriers. OFDM
13. Specific Modulation Schemes for radio channels 2

Spreading spectrum: direct sequence SS. Principle amtEimMaximum length shift register and scrambling configurations. DSSS rejection of
interferences.

14. Specific Modulation Schemes for radio channels 3
Recovery of coding sequence for DSSS. Code Division Multiple Access. Frequency Hopping SS
15. MIMO systens

Vector and Matrix model of a MIMO channel. MIMO Gaussian channel. Digital receiver for a MIMO transmission, adaptiyesfiéeéremporal
separation. Maximum Likelihood receivers and spatial diversity.

16. Introduction to information theory 1

Mathematical model for information sources: measures for information, asymptotic equipartition theorem, Entropy of memorylessssour
Conditional entropy, relative entropy and mutual information.

17. Introduction to information theory 2

Entropy for continuousaurces, entropy for sources with memory. The Shannon theorem. Schemes of Universal Coding, Huffman CodirgivLempel
Coding. Numerical transmission in powienited and bandimited states. Performances of the systems.

18. Linear Codes 1



Basics to linedblock codes, Hamming codes, Hamming distance of a code. Soft and hard decoding and performances of decoders. Generator Matrix
and Parity Check Matrix.

19. Linear Codes 2
Viterbi decoding, Maximum a Posteriori decodingstbibit decoding. Punctured Convolutional Codes and Convolutional Codes performances.
20. Capacity Approaching Codes

Low-density parity check codes, Turbo Codes. Maitel signaling codes: the Trellizdes.

Reference Texts

Main reference:

[1] J.G. Proakis, Digital Communications, McGriiy5th Ed.

Other references:

[2] A. Goldsmith, Wireless Communications, Cambridge University Press, 2005

[3] T.M. Cover, J.A. Thomas, Elements of Information Theory, Wiley Series in Telecommunications and Signal Processing, 2nd Ed
[4] J. R.Barry, E. Bee,D. G. MesserschmittDigital Communicatich 3rd Ed., Kluwer Academic Publishers, MA USA, 2004.

Exam and other information



2582- SISTEMI DI TRASPORTO
ICAR/Q5 Ingegneria per I'ambiente e territorio

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITVORIKD/([2L)

Study plans/Curricula LM6321_TA- AMBIENTE E TERRITORIO

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge OTTOMANELMICHELE

Trainingobjectives
The course aims at providing the students with a basic picture of the quantitatile flmodesining and planning of transport systems. Methods for
transport supply and demand simulation are discussed as well as the models for environmental impacts and performangedatiansctivities.

Prerequisites
Calculus, Algebra, Probability Theory and Statistics

Didactic Methods

Course programme

Mobility and transportation general issues. Italian laws and norms in transportation planning. Introduction to transpayatiems: Definition of
transport system and its represenian.

Framework of mathematical models of transport systems. Transportation Supply models. Performance and inpacts functioles &xampmerical
applications.

Models for the simulation traffic air and noise pollution:Examples and numerical applisation

Travel demand models: Random utility based models for users choice behaviour simulation: theoretical backgroung, maintityduedels
(multinomial logig, Nested logit-bgit, Probit). Montecarlo simulation method. Some properties of randontyutilodels. Sistems of models for the
travel demand estimation. FotBteps sistem of models: Emission models, trip distribution model, modal split model, route choice model (road and
transist systems) Methodologies for travel demand estimation: direct edton of currend demand. Sample surveys tipologies. Travel demand
estimators.

Static traffic assignment models. Network performance indicators. Examples and applications.

Reference Texts



2536- SISTEMI SATELLITARI PER IL TELERILEVAMENTO E LA LOCALIZZAZIONE
FIS/01- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ingegneria Elettrica e deiformazione
Study courses LMO04- INGEGNERIA ELETTRONICA (D.M. 270/04)
Study plans/Curricula LM0420- SISTEMI ELETTRONICI

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semeste

Exam type Orale

Professor in charge NITTDAVIDE OSCAR

Trainingobjectives
The aim of this course is to provide a solid theoretical understanding to the use and design of satellite syskarth fobservation, including both
active and passive Remote Sensing systems and GNSS positioning techniques.

Prerequisites
Basic knowledge of Mechanics, Electromagnetic Fields, Optics, Digital Signal Processing.

Didactic Methods

Course programme

1. ORBITAL MEBNICS [12 hours]. Newtbs theory of* Universal Gravitatich Newtori s Three Laws of Motion. Constants of the motion.

Orbital trajectories. Coordinate systems and transformations. Reference ellipsoids. Geoid, local and global datum.@lzitasiqadraneters.

Methods for orbit determination from observations. Methods for the determination of the satellite position and velocitfjuast®n of time. LEO,

MEO, HEO; geostationary orbits; ssymchronous orbits; Molniya orbits. Orbital maneuvers: Hohmanstier; phasing and chasing maneuvers; apse

line rotation; plane change maneuvers.

2. GLOBAL POSITIONING SYSTEMS [12 hours]. The GPS constellation. The GPS signal. Code anf Phase observations. Atmospheric effec
Combinations Geometry Free, Wide Lane, blarfane, lonospheric Free. Hatch filter. Absolute Positioning: the Bancroft solution; cinematic and static
solutions; least square method. Introduction to the relative positioning: single and double differences.

3. PASSIVE REMOTE SENSING (VIS/NIR) ¢8 Raufiation theory. Irradiance. Radiance. Lambertian radiator. Diffuse emission and
reflection: spectral emittance; brilliance temperature; reflectance, transmittance, absorbance. Radiative transfer in teplatre. Diffusion
mechanisms: Rayleigh, Miepn selective. Point Spread Function. Optical Transfer Function. Refractive and reflective telescopes. Geometric and
chromatic aberrations. Performances indexes of an optical system. Scanners. Multispectral and hyperspectral sensors.

4. MICROWAVE ACTIMBMOTE SENSING: SAR [8 hours]. Bistatic and monostatic radars. CW and pulsed radars. Chirp pulse, (de)modulation
I-Q, range compression and adaptive filter. Ambiguity. Radar EquationL8adténg Aperture Radar (SLAR). Perspective deformations. RealrApertu
Antennas (RAR); synthetic aperture antennas (SAR). SAR acquisition modes. Spatial resolution of focused data; DopplerR@intgddtterers,

distributed scatterers. Backscattering coefficient, speckle. Roughness: Rayleigh and Fraunhofer criteria.

5. MICROWAVE ACTIVE REMOTE SENSING: SAR Interferometry [8 hours]. Interferometric jetaae.céidtibution. Phaséeight
conversion, geometric baseline, height of ambiguity. Phase Unwrapping and DEM generation. Displacement measurementerervitial diff
interferometric technique. PDF of the INSAR phase field, Cr&aérimit. Coherence. Decorrelation sources. Atmospheric Phase Screen.

Reference Texts

[1] Howard D. Curtis. Orbital Mechanics for Engineering Students. ELSEVIER, 2005.

[2] L. Biagf; | fondamentali del GPSGeomatics Workbooks V@&, 2009.

[3] Wim H. Bakker et al., Principles of Remote Senshmgintroductory textbook, ITC, Enschede, Netherlands, 2009
[4] Andrea Monti Guarnieri. Appunti di teoria e tecniche radar. CUSL, 2003.

[5] A. Ferretti et al., INSAR Principles: GuidelineSAR Interferometry Processing and Interpretation. ESATM
FURTHER BIBLIOGRAPHY:

[6] Bate, Mueller, White. Fundamentals of Astrodynamics. Dover, 1971.

[7] G. Corsini, Dispense sul Telerilevamento Passivo, Universita di Pisa.

[8] Giorgio FranceschiitRiccardo Lanari. Synthetic aperture radar processing. CRC press, 1999.



2598- SOSTENIBILITA' DEl PROCESSI E SE®BTEMI + MANAGEMENT DEL PROGETTO E
DELLA COSTRUZIONE
ICAR/12 Architettura ed urbanistica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO02- INGEGNERIA DEI SISTEMI EDILIZI (D.M.270/04)

Study plans/Curricula PDS@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DELL'OSSGUIDO RAFFAELE

Trainingobjectives

TEACHING MODULE:

SUSTAINABILITY OF PROCESSES AND BUILDING SYSTEMS

Ability to recognize and manage the significant elements for the characterization of sustainable building processes iasd, syskeparticular
attention to the use of evaluation methods that analyze the life cycle.

TEACHING MODULE:

DESIGN MANAGEMENT AMENSTRUCTION

Train professionals in the building process, pay attention to management issues of construction companies and publieguhtiriexpertise in
the areas of procurement, project management and construction management.

Prerequisites

TEACHING MODULE:

SUSTAINABILITY OF PROCESSES AND BUILDING SYSTEMS

Knowledge of technical physics, materials technology and architectural design.
TEACHING MODULE:

DESIGN MANAGEMENT AND CONSTRUCTION

Knowledge of the design and construction management metho

Didactic Methods

Course programme

TEACHING MODULE:

SUSTAINABILITY OF PROCESSES AND BUILDING SYSTEMS

Topic n. 1:

The paradigm of sustainability

Content details:

Environmental, social and economicsginability.

Ecological footprint and biocapacity of the planet.

The theory on the limits of development.

Sustainable development, the impact and responses in the construction industry: from the energy crises of the 70s to emtét@mergencies of
the 2000s.

Topic n. 2:

From design, to the life cycle of the building, to the building process.

Content details:

Sustainability of processes and building systems: intrinsic energy content, consumption and resources during use, theatesitialperformance
and recyclability.

Bioclimatic architecture

Waste from construction and demolition

Building automation for sustainability

Reconfigurability and reversibility of the building organisms.

Topic n. 3:

Sustainability assessments

Content details:

The ITACRrotocol and its application: Categories and criteria for evaluation areas: site quality, resource consumption, envirdoads)taidoor
environmental quality, quality of service.

The evaluation according to the method L.E.E.D.

Life Cycle Assessment.

Workshop/Laboratory Topics

Sustainability assessments by Protocollo Itaca

Content details:

Application of the Protocollo ItaeRuglia to the project of a new building or of existin building.
TEACHING MODULE:

DESIGN MANAGEMENT AND CONSTRUCTION

Topic n. 1:

Management of the buildirigs project

Content details:



Attributes of the new construction project and building restoration.
Characterization of the project through systems of Building Information Modeling.
The project management.

The quality control of th@roject.

Topic n. 2:

Management of the construction

Content details:

The project operating

The structure and the quality system of the construction company.

Technologies, procedures and innovative construction systems

The construction management.

Durabilty in buildings: assessment of the duration, functional analysis, factorial method, propensity reliability and religiiléntary.
Topic n. 3:

The legislation on public works

Content details:

Programming and pubkworks project.

The management of thimplementation phase

The completion of the procedures for the award.

Arrangements for the implementation of public works

Workshop/Laboratory Topic:

Building Information Modeling

Content details:

Application to case studies of BIM systems for the managemithe attributes of the project and the building process.

Reference Texts

MODULO DI SOSTENIBALDI PROCESSI E SISTEMI EDILIZI

D. e D. Meadows, J. Randetsiuovi limiti dello sviluppeOscar Saggi MondaderMilano, 2004

G.R. Dell'Osso, a cura-dirchitettura bioclimatica e sostenibilita nella casa per i paesi del Mediterrebgitore Il Bcco d'ltal-Casarano, 2009
G.R. DellOsso, A. PieruceiBuilding Automation e Sostenibdiin edilizia— Maggioli Editore- Santarcangelo di Romagna, 2013

G.R. DeliOsso. F. lannone, A. Pieruetilementi di sostenibiitdegli organismi ediliz Maggioli Editore- Santarcangelo di Romagna, 2015.
MODULO DI MANAGEMENT DEL PROGETTO E DELLA COSTRUZIONE

A.Gottfried— Ergotecnica edile Hoepli— Milano 2013

B.Baldi, M. Sanvite La gestione della quainel processo edilizie UNI-Bologna 2001

A.Osello- Il futuro del disegno con il BIMFlaccovio Editore2012



2598- SOSTENIBILITA' DEI PROCESSI E SISTEM| MIBMNBAEEMENT DEL PROGETTO E
DELLA COSTRUZIONE
ICAR/12 Architettura ed urbanistica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO02- INGEGNERIA DEI SISTEMI EDILIZI (D.M.270/04)

Study plans/Curricula PDS@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DELL'OSSGUIDO RAFFAELE

Trainingobjectives

TEACHING MODULE:

SUSTAINABILITY OF PROCESSES AND BUILDING SYSTEMS

Ability to recognize and manage the significant elements for the characterization of sustainable buildiagspsand systems , with particular
attention to the use of evaluation methods that analyze the life cycle.

TEACHING MODULE:

DESIGN MANAGEMENT AND CONSTRUCTION

Train professionals in the building process, pay attention to management issues of constoactipanies and public authorities, with expertise in
the areas of procurement, project management and construction management.

Prerequisites

TEACHING MODULE:

SUSTAINABILITY OF PROCESSES AND BUILDING SYSTEMS

Knowledge of technical physics, materials technology and architectural design.
TEACHING MODULE:

DESIGN MANAGEMENT AND CONSTRUCTI

Knowledge of the design and construction management metho

Didactic Methods

Course programme

TEACHING MODULE:

SUSTAINABILITY OF PROCESSES AND BUILDING SYSTEMS

Topic n. 1:

The paradigm of sustainability

Content details:

Environmental, social and economic sustainability.

Ecological footprit and biocapacity of the planet.

The theory on the limits of development.

Sustainable development, the impact and responses in the construction industry: from the energy crises of the 70s to emtét@mergencies of
the 2000s.

Topic n. 2:

From designto the life cycle of the building, to the building process.

Content details:

Sustainability of processes and building systems: intrinsic energy content, consumption and resources during use, theatesitlalperformance
and recyclability.

Bioclimatic architecture

Waste from construction and demolition

Building automation for sustainability

Reconfigurability and reversibility of the building organisms.

Topic n. 3:

Sustainability assessments

Content details:

The ITACA Protocol and its apafion: Categories and criteria for evaluation areas: site quality, resource consumption, environmental loads, indoor
environmental quality, quality of service.

The evaluation according to the method L.E.E.D.

Life Cycle Assessment.

Workshop/Laboratory Topic

Sustainability assessments by Protocollo Itaca

Content details:

Application of the Protocollo ItaeRuglia to the project of a new building or of existin building.
TEACHING MODULE:

DESIGN MANAGEMENT AND CONSTRUCTION

Topic n. 1:

Management of the builaig’ s project

Content details:



Attributes of the new construction project and building restoration.
Characterization of the project through systems of Building Information Modeling.
The project management.

The quality control of the project.

Topic n. 2:

Management of the construction

Content details:

The project operating

The structure and the quality system of the construction company.

Technologies, procedures and innovative construction systems

The construction management.

Durability in buildings: assessment of the duration, functional analysis, factorial method, propensity reliability anldyelamentary.
Topic n. 3:

The legislation on public works

Content details:

Programming and pubkworks project.

The managemerof the implementation phase

The completion of the procedures for the award.

Arrangements for the implementation of public works

Workshop/Laboratory Topic:

Building Information Modeling

Content details:

Application to case studies of BIM systems for trenagement of the attributes of the project and the building process.

Reference Texts

MODULO DI SOSTENIBILITA' DI PROCESSI E SISTEMI EDILIZI

D. e D. Meadows, J. Randetsiuovi limiti dello sviluppeOscar Saggi éhdadori- Milano, 2004

G.R. Dell'Osso, a cura-dirchitettura bioclimatica e sostenibilita nella casa per i paesi del Mediterrebgitore Il Tacco d'ltalCasarano, 2009
G.R. DellOsso, A. PieruceiBuilding Automation e Sostenibdiin edilizia— Maggioli Editore- Santarcangelo di Romagna, 2013

G.R. DeliOsso. F. lannone, A. Pieruetilementi di sostenibiitdegli organismi ediliz Maggioli Editore- Santarcangelo di Romagna, 2015.
MODULO DI MANAGEMENT DEL PROGETTO E DELLA COSTRUZIONE

A.Gottfied — Ergotecnica edile Hoepli— Milano 2013

B.Baldi, M. Sanvite La gestione della quainel processo edilizie UNI-Bologna 2001

A.Osello- Il futuro del disegno con il BIMFlaccovio Editore2012



2612- SOSTENIBILITA' DELLE INFRASTRUTTURE VIARIE
ICAR/04 Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
Study plans/Curricula LM6320- AMBIENTALE

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge BERLOCRICOLA

Trainingobjectives

Prerequisites

Didactic Methods

Course programme

Reference Texts

Caratteristiche funzionali e costruttive delle infrastrutture per la mobilitagrede- Ranzo A., Di Mascio P.; Vademecum della ciclabiftiédi ciclabili

in area mediterranea Regione Puglia; Progettare le intersezie@anale Sascia, Distefano Natalia, Leonardi Salvatore, Pappalardo Giuseppina; Il

paesaggid attraversatd - Insgimento paesaggistico delle grandi infrastrutture linedrorenzo Vallerini; Valutazione di impatto ambientdRenato
Lamberti; materiale didattico a supporto delle lezioni



Academic year
Faculty

Study courses

Study plans/Curricula

2584- STABILITA' DEI PENDII E OPERE DI SOSTEGNO

ICAR/O7 Ingegneria per I'ambiente e territorio

2015

Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimic
LM63- INGEGNERIA PER L'AMBIENTE E IL TERRITORIO (D.M. 270/04)
LM6320- AMBIENTALE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale
Exam type Orale

Professor in charge CAFARGBRANCESCO

Trainingobjectives

SLOPE STABILITY

Knowledge about the slope failure processes, landslide risk mitigation strategies and engineering stabilization procedures.

SOIL RETANG STRUCTURES

The course aims at teaching how to design retaining structures and excavations, starting from the definition of a soitatiaigal model for the
soil.

Prerequisites

SLOPE STABILITY

Physics, Matemathics, Continuum Mechanics, Hydraulics, Geotechnics.
SOIL RETAINING STRUCTURES

Basic Geotechnics. Foundations.

Didactic Methods
80per cent of the course as lectures, 10 per cent as in class excercises and It} persiie course

Course programme

SLOPE STABILITY

Geomorphological feates of slopes. Classification of landslides. Failure mechanisms and progressive failure. Factors affecting the slppadtabilit
causes of landsliding. Slope investigations, surveying and monitoring; interpretation of investigation data and defirthi®rgedlogical and
geotechnical model. Laboratory testing for the measurement of the strength and deformation parameters of the slope seilSkepage analysis;
influence of rainfalls. Slope stability analyses: indefinite slope; method of fricticle @ind stability charts; methods of: Fellenius, Bishop simplified;
Janbu; Morgestern & Price. Back analysis of failure. Stabilization measures: profile modification; drainage; method=$mgretear strength;
retaining structures. Case histories.pipation of the study to a given real case. Field trip.

SOIL RETAINING STRUCTURES

Outline of earth pressure: Rankireproblem. Theory of Coulomb. Recent theories. Earth pressure calculation for seismic conditions.

The walls. Types. Design criteria. Rimiatic methods and simplified dynamics methods. Some concepts of structural design. Earthfill. Drains.
Sheet piling and diaphragm. Soil excavations and stress paths. Rock excavations. Dewatering and problems related t®esigpageteria.
Serviceallity. Construction. Anchors. Multianchored diaphragms. Outline of calculation by finite element codes.

Reference Texts

STABILITA' DEI PENBILOPE STABILITY.

Materiale didattico fortemente consigliato:

Cruden D.M. & Varnes D.J. (199@)andslide types and processes. In: Landslides,investigation and mitigation, Turner A.K. & Schuster R.L.(eds.),
Transpotation Research Board, Special Report 247.

Hutchinson J.N.(198&eneral Report:Morphological and geotechnical parameters oflandslides in relation to geology and hydrogeology.Tanzini
M.(2001)Fenomeni franosi e opere di stabilizzazione.Dario FlaccovioeE@itffiths D.V.& LaneP.A.(1999).Slope stability analysis by finite elements.
Géotechnique, 49(3),pp.387403.Picarelli L.(2000). Meccanismi di deformazione e rottura dei pendii.Hevelius edizioni.

Potts D.M.,Kovacevic N.& Vaughan P.R.(1997).Delayedssbaput slopes in stiff clay.Géotechnique, 47(5), pp-883Tanzini M.(2001).Fenomeni
franosi e opere di stabilizzazione.Dario Flaccovio Editore.

Cotecchia F.,Pedone G.,Bottiglieri O.,Santaloia F., Vitone C.(2014}48fmsphere interaction in a téanized clayey slope".R.I.G.

Aird Farulla C.(2001).Analisi di stabilita dei pendii. Hevelius edizioni.Tanzini M.(2001).Fenomeni franosi e operezdizetabiliDario Flaccovio
Editore.Desideri A.,Miliziano S.,Rampello S. (1997).Drenaggi a gravasstahilizzazione dei  pendii. Hevelius edizioni.

Il materiale didattico fortemente consigliato, insieme ad altro materiale didattico utile & disponibile presso I'lng.dordedezione di geotecnica)

o/e presso la Sig.ra A.Corposanto (segretaeria taatel DICATECh).

| testi dell'Hevelius dinanzi elencati sono altresi disponibili presso le biblioteche del DICATEChH e del ex Facolt@ridi. ldgegrersione estesa del
programma del corso & scaricabile dal profilo docente del sitoweb del DICAT Edldversione estesa del programma sono forniti indirizzi specifici

alla consultazione del materiale didattico.



2584- STABILIA DEI PENDII E OPERE DI SOSTEGNO
ICAR/Q7 Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0123- GEOTECNICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge CAFARGBRANCESCO

Trainingobjectives

S OPE STABILITY

Knowledge about the slope failure processes, landslide risk mitigation strategies and engineering stabilization procedures.

SOIL RETAINING STRUCTURES

The course aims at teaching how to design retaining structures and excavations, startinthé definition of a suitable geotechnical model for the
soil.

Prerequisites

SLOPE STABILITY

Physics, Matemaths, Continuum Mechanics, Hydraulics, Geotechnics.
SOIL RETAINING STRUCTURES

Basic Geotechnics. Foundations.

Didactic Methods
80per cent of the course as lectures, 10 per cent as in class excercises and 10 per cent as site course

Course programme

SLOPE STABILITY

Geomorphological features of slopes. Classification of landslides. Failure mechanisms and progressive failure. Factpthesiegte stability and
causes of landsliding. Slope investigations, surveying and monitoring; interpretation of investigation data and defirthi®rgedlogical and
geotechnical model. Laboratory testing for the measurement of the strength and defornm@immeters of the slope soils/rocks. Seepage analysis;
influence of rainfalls. Slope stability analyses: indefinite slope; method of friction circle and stability charts; métitkadienius, Bishop simplified;
Janbu; Morgestern & Price. Back analydifadure. Stabilization measures: profile modification; drainage; methods for increasing shear strength;
retaining structures. Case histories. Application of the study to a given real case. Field trip.

SOIL RETAINING STRUCTURES

Outline of earth pressureRankinés problem. Theory of Coulomb. Recent theories. Earth pressure calculation for seismic conditions.

The walls. Types. Design criteria. Pseudostatic methods and simplified dynamics methods. Some concepts of structutalrtfesliigirains.

Sheet piling and diaphragm. Soil excavations and stress paths. Rock excavations. Dewatering and problems related t®esigpageteria.
Serviceability. Construction. Anchors. Multianchored diaphragms. Outline of calculation by finite element codes.

Reference Texts

STABILITA' DEI PENBILOPE STABILITY.

Materiale didattico fortemente consigliato:

Cruden D.M. & Varnes D.J. (1996)andslide types and processes. In: Landslides,investigation and mitigation, Turner A.K. & Schuster R.L.(eds.),
Transportation Research Board, Special Report 247.

Hutchinson J.N.(198&eneral Report:Morphological and geotedtal parameters oflandslides in relation to geology and hydrogeology.Tanzini
M.(2001)Fenomeni franosi e opere di stabilizzazione.Dario Flaccovio Editore.Griffiths D.V.& LaneP.A.(1999).Slopeadyaisliby finite elements.
Géotechnique, 49(3),pp.38-403.Picarelli L.(2000). Meccanismi di deformazione e rottura dei pendii.Hevelius edizioni.

Potts D.M.,Kovacevic N.& Vaughan P.R.(1997).Delayed collapse of cut slopes in stiff clay.Géotechnique, 47{832ppa858i M.(2001).Fenomeni
franosi e operdli stabilizzazione.Dario Flaccovio Editore.

Cotecchia F.,Pedone G.,Bottiglieri O.,Santaloia F., Vitone C.(2014)}48fmysphere interaction in a tectonized clayey slope".R.I.G.

Airo Farulla C.(2001).Analisi di stabilita dei pendii. Hevelius edizioninl &h(2001).Fenomeni franosi e opere di stabilizzazione. Dario Flaccovio
Editore.Desideri A.,Miliziano S.,Rampello S. (1997).Drenaggi a gravita per la stabilizzaziongedéii. Hevelius edizioni.

Il materiale didattico fortemente consigliato, insierad altro materiale didattico utile € disponibile presso I'Ing. N. Melidoro (sezione di geotecnica)
o/e presso la Sig.ra A.Corposanto (segretaeria didattica del DICATECh).

| testi dell'Hevelius dinanzi elencati sono altresi disponibili presso le bibliotktH2 CATECh e del ex Facolta di Ingegneria. Una versione estesa del
programma del corso € scaricabile dal profilo docente del sitoweb del DICATECH. In tale versione estesa del programmiti sahidzin specifici

alla consultazione del materialeddittico.



2020- TECNICA DELLE COSTRUZIONI
ICAR/QS Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1620- CIVILE

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Primo Cilb Semestrale

Exam type Orale

Professor in charge GRECRITA

Trainingobjectives
Prerequisites
Didactic Methods
Course programme

Reference Texts

[1] Decreto Ministeriale 14 gennaio 2008\orme tecniche per le costruzidniMinistero delle Infrastrutture e dei Trasporti, G.U. n. 29 del 4
febbraio 2008, Suppleemto Ordinario n. 30. 2008.

[2] Circolare 2 febbraio 2009, n. 617 approvata dal Consiglio Superiore dei Lavori Pubblici. IstruZiapiptieatione dell&«Nuove norme
tecniche per le costruziondi cui al Decreto Ministeriale 14 gennaio 2008. Ministetie Infrastrutture e dei Trasporti.

[3] M. Mezzina (a cura df) Fondamenti di Tecnica delle Costruzignin corso di pubblicazione

[4] Pozzati P., Teoria e Tecnica delle strutture. UTET, Torino, 1972.

[5] M. Mezzina (a cura di)Costruire con il cenmgo armatd’, Utet Libreria, Torino. ISBN:-8850658x.

[6] M. Mezzina, D. Raffaele, A. Vitone (a cura“digoria e pratica delle costruzioni in cemento armatwl. I', Ed. Cit Studi di De Agostini
scuola. ISBN: 9783-251-73048. 2007

[7] M. Mezzira, D. Raffaele, A. Vitone (a cura tijeoria e pratica delle costruzioni in cemento armatol. I, Ed. Cith Studi di De Agostini

scuola. ISBN: 9783-251-73154. 2007
[8] J. McGregof Reinforced Concrete Mechanics and Desj@i ed., Prentice HalNew York 1997



2032- TECNICA URBANISTICA
ICAR/20 Architettura e urbanistica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 12

DidacticMethods Lezione

Didactic Period Secondo €lo Semestrale

Exam type Orale

Professor in charge MONNOVALERIA

Trainingobjectives

This course provides the conceptual and technical basis to develop plans and projects aimed at promoting the regenesitisradtan of cities

and territories. It analyses the evolution of theories, procedures, methods and toa ate currently used in the practice of urban planning relating
them to crucial problems characterising the contemporary processes of urbanisation. In particular, it deals with theapiesiaind challenges
underlying sustainability and emerging sweicological interpretations of urbanisation. Cases of study and workshops are intended to help students
to analyse urban and regional transformations and cope with crucial issues underlying planning processes and urbarhdesigpling of theory
andpractice aims at developing both critical interpretative capacities and creative technical skill enabling an innovatgenerdhtive design of

cities and territories. Preliminary knowledge on the environmental assessment of plans and project® a&ealsed as a support to regenerative
planning and design processes.

Prerequisites
none

Didactic Methods
Besides key lectures, the course includes seminaries and laboratories aimed at improving analytical and practical skills.

Course programme

- Urban transformation and the evolution of planning theories

Contemporary dynamics of urbanization. Urban and regional planning as an evolving field of study. Frommuadgianio the collaborative strategic
approach. Unsolved problems and new challenges. Democracy, ethics and planning.

- The environmental crisis

Causes and features of environmental crisis. Sustainability and its evolution in theory and practice. Tegemdsative transformations. The
environmental dimension in urban and regional planning. New interpretative models of urbanisation. Systemic amtalogical approaches.
Sustainable cities: models and guidelines.-fistrics eco- neighborhood.

- Govening urban and regional transformations

National and regional legislation. From the master plan to new forms of urban planning. Urban regeneration. Plans foistalmebiity. Landscape
planning.

- Analysing and interpreting urban and territorial tigformations

Methods and techniques for an integrated analysis of the cultural, social, economic, environmental dimensions of urbagioaadl sgstems.
Acquisition and representation of lay knowledge. Cities and territories as-soological systemslindicators and interpretive frameworks for
sustainability. Vulnerability, risk and resilience.

_ Designing the urban transformation

Decision making processes and actdrszolvement. Planning and evaluation. Scenario building and planning. Techniques and tools for planning and
design the urban space. Methods and techniques to integrate the environmental dimension in urban plannilegigndEIA and SEA.

Reference Texts

Camarda A. (2014), Urbanistica: fondamenti, procedure e critlti&nle240re, Milano.

Fuccella, R. (1995), Elementi di urbanistica, Firenze, Alinea.

Marcandino A. (2001) Urbanistica Tecnica. Manuale per le indagini, le proiezioni, le diagnosi e il progetto, |l Sold246®re, Mi
Indovina, F. (2005), Governare la&iton 1urbanistica, Repubblica Di San Marino: Maggioli.

Scandurra, E. (1994),dmbiente defluomo, Roma: Etas.

Secchi B. (2000), Prima Lezione di Urbanistica, Bari. Laterza.

Liberati A., (2011), Edilizia e urbanistica, Cedam, Milano.

Lynch K. (1990), &gettare la citta, Milano: Etas.

Natali C. (2004), L'analisi delle risorse nella formazione del piano strutturale, Ed. Alinea, Firenze.

Spagnoli L. (2012), Storia deltbanistica moderna. 2. Da#ita della borghesia alla globalizzazione 1-&18.0), Zanicelli, Milano.
Salzano E., Fondamenti di urbanistica, Laterza, Bari 2003.



2565- TECNOLOGIA DEI MATERIALI + CHIMTEECNOLOGIA DELLE ACQUE
INGIND/22- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LT16- INGEGNERIA CIVILE E AMBIENTALE (D.M. 270/04)

Study plans/Curricula LT1621- AMBIENTALE

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge DE GISSABINO

Trainingobjectives

Module I: Materials Technology

The aim of the course is to give an overview of main classes of materials for engineering applications, with specifae refgpepduction
technologies, mechanical, physiead chemical properties.

Module II: Water Chemistry and Technology

The aim of this course is to investigate the main technologies for the treatment of drinking water and municipal wastewater.

Prerequisites

Module |: Materials Technology

General and Inorganic Chemistry knowledge.
Module Il: Water Chemistry and Technologies
Chemistry and General Physics knowledge.

Didactic Methods

Course programme

Lesson Topics

Module 1: Materials Technology

Topic 1: State diagrams

Content details: Qustitution and microstructure of a solid, heterogeneous systems, phase rule, binary diagrams: liquid miscible and saibleinmis
complete miscibility (liquid and solid), partial miscibility at solid state, formation of binary compounds with congrdemcmgruent melting point.
Topic 2: Steel siderurgy

Content details: Cast iron production, steel production, Fe/Fe3C state diagram, hardness, resilience and ¢/¢, curvéhefratdeteatments of
steel, surface thermal treatments.

Topic 3: Hydraulitgands

Content details: CEM | (Portland cement), production, setting and hardening, physical properties, resistance to cheregsibRgOEM IV
(pozzolanic cement), CEM Il (slag cement), aluminous cement, special Portland cements, classes ofdbin&NY 197), technical tests on
cements, hydraulic lime, concrete: preparation and properties.

Topic 4: Glass/Polymers and elastomers

Content details: Glass structure, glass production, types of glass, chemical, physical, optical and mechanicas$ pfoglagte physical and chemical
temper of the glass, safety glass. Polymerization, polymer crystallinity, glass transition temperature, thermoplasticrraodetieg polymers,
elastomers, fibres, physical and chemical properties, composites.

Topic 5: Mtal corrosion

Dry corrosion, electrochemical corrosion, redox potential and electrochemical series, galvanic celkcatasien, fatiguecorrosion,
thermodinamics, Pourbaix diagram, kinetics, differential aeration corrosion, cathodic protectioncamotiction, coatings.

Module Il: Water Chemistry and Technology.

Topic 1: Drinking water.

General information; Classification of natural waters; Physical, chemical and microbiological characteristics of driekjndgnitg@irocesses for the
treatment of surface water; Unit processes for the treatment of groundwater; Engineering of drinking water treatment plants.

Topic 2: Municipal wastewater.

General information; Qualitative and quantitative analysis of domestic and industrial wastewater; Treatment schemes fipamwagtewater;
Screening, grit removal, elgiling, preaeration and equalization/homogenization units; Primary sedimentatioriyAted sludge processes for organic
substance removal and for nutrients (nitrogen and phosphorus) control; Secondary sedimentation; Volume and surface filotataiad carbon
adsorption, disinfection and control of disinfection-psoducts (DBPs); Slge line: thickening, aerobic and chemical stabilization, anaerobic digestion,
mechanical and natural dehydration, heat drying; Technologies for the treatment of domestic wastewater considering smatiitesam

Topic 3: Legislative aspects.

General infomation; Deepening of Part Ill of Legislative Decree 152/2006 and D.M. 185/2003 (on the reuse of treated wastewater).
Seminars: The course includes the involvement of industry experts through several seminars.

Exercises: Exercises, equal to 30%, are aim#uketdimensioning of the main processing units.

Reference Texts

Modulo I: Tecnologia dei Materiali

M. Lucco Borlera, C. Brigcnologia dei materiali e chimica applicata, Levrotto e Bella Editore.
B. Marchese, Tecnologia dei materiali e chimica applicata, Liguori Editore.

C. Brisi, Chimica applicata, Levrotto e Bella Editore.

W. Smith, Scienza e tecnologia dei materiali, Mc G#dhEditore.



L. Bertolini, Materiali da costruzione, Citta Studi Edizioni.

Modulo II: Chimica e Tecnologia delle Acque.

L. Masotti (2014). Depurazione delle acque. Il Sole 24 ore, ISBN: 9788850652020.

G. De Feo, S. De Gisi, M. Galasso (2012). Acque i2fltio Flaccovio Editore, ISBN 9788857901183.

C. Collivignarelli, S. Sorlini (2009). Potabilizzazione delle acque, Dario Flaccovio Editore, ISBN 9788877588562.

L. Bonomo (2008). Trattamenti delle acque reflue, Mc Graw Hill Education, ISBN: 9788838673085.

G. Tchobanoglous, F.L. Burton, H.D. Stensel (2003). Wastewater Engineering: Treatment and Reuse. Metcalf & Eid/88810418783.



2031- TECNOLOGIA DEI MATERIALI E CHIMICA APPLICATA
INGIND/22- Edilizia e ambiente

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge PETRELLANDREA

Trainingobjectives
The aim of the course is to give an overview of main claséesaterials for engineering applications, with specific reference to production
technologies, mechanical, physical and chemical properties.

Prerequisites
General and Inorganic Chemistry knowledge

Didactic Methods

Course programme

Lesson Topics

Topic n. 1: State diagrams

Content details: Constitution and microstructure of a solid, heterogeneous systems, phase rule, binary diagrams: ligledamissolid unmiscible,
complete miscibility (liquid and solid), partial miscibility at solid state, formation of binary compounds with congruemtcamdjruent melting point.
Topic n. 2: Steel siderurgy and metal corrosion

Content details: Cast iron production, steel producti&e/Fe3C state diagram, hardness, resilience and ¢/¢, curve of steel, thermal treatments of
steel, surface thermal treatments. Dry corrosion, electrochemical corrosion, redox potential and electrochemical seaigis, galystressorrosion,
fatigue-corrosion, thermodinamics, Pourbaix diagram, kinetics, differential aeration corrosion, cathodic protection, anodic protectimmgs.

Topic n. 3: Hydraulic ligands

Content details: CEM | (Portland cement), production, setting and hardening, physicaltipgpeesistance to chemical aggression, CEM IV
(pozzolanic cement), CEM Il (slag cement), aluminous cement, special Portland cements, classes of cements (UNI ENNMca9T@stemn
cements, hydraulic lime, concrete: preparation and properties.

Topc n. 4: Glass

Content details: Glass structure, glass production, types of glass, chemical, physical, optical and mechanical progpesteplofsical and chemical
temper of the glass, safety glass.

Topic n. 5: Polymers and elastomers

Content details: Polymerization, polymer crystallinity, glass transition temperature, thermoplastic and thermosetting ppli@stomers, fibres,
physical and chemical properties, composites.

Reference Texts

M. Lucco Borlera, C. Brisi, Tecnologia dei materiali e chimica applicata, Levrotto e Bella Editore.
B. Marchese, Teafogia dei materiali e chimica applicata, Liguori Editore.

C. Brisi, Chimica applicata, Levrotto e Bella Editore.

W. Smith, Scienza e tecnologia dei materiali, Mc GdhEditore.

L. Bertolini, Materiali da costruzione, Citta Studi Edizioni.



2466- TECNOLOGIA GENERALE DEI MATERIALI
INGIND/16- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3320- MECCANICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge TRICARICQUIGI

Trainingobjectives
The course has the aim to illustrate the main characteristics of the materials, the measure of their mechanical aridgeehpooperties and the
suitable thermal treatments which meet the material workability and the functional requirements of the part.

Prerequisites
Basic and general concepts of Chemistry and Physics.

Didactic Methods

Course programme

Introduction to Metallic Materials: Structure of crystalline solids: ideal crystal structures in metals; thebdetitsty; polymorphism; solidification
mechanisms; monocrystalline and polycrystalline solids. Imperfections in crystalline solids: vacanciesiatetssigiél defects; impurities in solids;
dislocations; interfacial defects. Microscopic examinati@®tationary and nosstationary diffusion; mechanisms.

2. Properties of Materials and their Measurement: Behaviour of metal alloys under mechanical stresses. Mechanismsaf eslasttiengthening.
Measurement of mechanical properties.

3. Binary phaseidgrams and Phase Transformations: Binary phase diagrams. Isomorphic systems and systems with partial miscibilitdin the soli
state. Gibbs phase rule and invariant reactions. The systeReB€. Changes in microstructure and properties in thegaybonalloys. Kinetics of

the transformations in the solid state, isothermal transformation diagrams (TTT) and continuous cooling diagrams (Cill@,).bBedtit and
martensitic structures. Influence of carbon content on the mechanical properties of micstitemmts. Microstructures achieved by heating:
spheroidite; tempered martensite.

4. Heat treatment of metals and engineering materials classification: Heat treatment of metals: stress relief temperirgingnamnealing (full,
isothermal, coalescenceecrystallization), normalizing, quenching (direct, martempering, austempering). Thermochemical treatments: carburizing
and nitriding. Hardenability and Jominy test. Designation of the steels according to the most widespread standardsatOlassifergineering
materials: ferrous alloys (steels, carburizing and nitriding steel; hints on tool steels, stainless steels and cast irons).

Reference Texts



2466- TECNOLOGIA GENERALE DEI MATERIALI
INGIND/16- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegneria Meccanica, Matematica e Management
Study courses LT31- INGEGNERIA MECCANICA (D.M. 270/04)

Study plans/Curricula LT3320- MECCANICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge SORGENTBEONATO

Trainingobjectives
The course has the aim to illustrate the main characteristics of the materials, the measure of their mechanical and teahpodperties and the
suitable thermal treatments which meet the material workability and the functional requirements of the part.

Prerequisites
Basic and general noepts of Chemistry and Physics.

Didactic Methods

Course programme

1. Introduction to Metallic Materials (1.25 ECTS Credits = 1.00L + 0.25E)

2. Properties of Materials and their Measurement (2.25 ECTS Credits = 1.5L + 0.75E)

3. Binary phase diagrams and Phase Transformations (1.625 EGitS=Cte25L + 0.375E)

4. Heat treatment of metals and engineering materials classification (0.875 ECTS Credits = 0.75L + 0.125E)

Reference Texts



2303- TECNOLOGIE PER LA TUTELA AMBIENTALE
INGIND/22- Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0122- VIE EERASPORTI

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge PETRELLANDREA

Trainingobjectives

Part | of the course deals with fundamentals and principles ofapetations for water and
wastewater treatment. Basic information is finalized to natural water (surface, groundwater)
treatment for drinking purposes (potabilization) and softening operations.

Part Il of the course deals with principles of municipal waatewtreatment with details on design
operations. Eutrophication phenomena, nutrients removal and wastewater reuse operations for
multipurpose destination is part of the course. The course is finished with design of a full scale
municipal wastewater instkdtion.

Prerequisites
General Chemistry and General Physics Courses

Didactic Methods

Course programme

Natural waters, Water balance, Natural water cycle, Natural water composition, Wastewater
composition and characteristics, Water Softening, Coagulation, Flocculation, Clarification,
Potabilization. Principles of wastewater treatments, Primary, treatments, Secondary treatments,
tertiary treatments, Water eutrophication, Wastewater reuse. Design of a wastewater installation

Reference Texts

C.Collivignarelli; S.Sorlini; Potabilizzazione delle Acque. Processi e Tecnologie.
Dario Flaccovio Ed., Palermo, 2009.

Metcalf&Eddy; Ingegneria delle Acque Reflue. Trattamento e Riuso.
IV Ed. McGrawill Pub.Co, Milano, 2006

R.Passino:Manuale di Conduzione degli Impianti di Depurazione delle
Acque. Zanichelli/Esac, Milano, 1999

E.Ribaldone Bianucci: Il Trattamento delle Acque Reflue Civili,

Hoepli, 1995.

Degremont; Water Treatment Handbook, VI Ed. Lavoisier Pub. Paris,
1991



2303- TECNOLOGIE PER LA TUTELA AMBIENTALE
INGIND/22- Attivita formative affini antegrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0120- IDRAULICA

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge PETRELLANDREA

Trainingobjectives

Part | of the course deals with fundamentals and principles of unit operations for water and
wastewater treatment. Basic information is finalized to natural water (surface, groundwater)
treatment for drinking purposes (potabilization) and softening operations.

Part Il of the course deals with principles of municipal wastewater treatment with details on design
operations. Eutrophication phenomena, nutrients removal and wastewater reuse operations for
multipurpose destination is part of the course. The course is finished with design of a full scale
municipal wastewater installation.

Prerequisites
General Chemistry and General Physics Courses

Didactic Methods

Course programme

Natural waters, Water balance, Natural water cycle, Natural wedenposition, Wastewater
composition and characteristics, Water Softening, Coagulation, Flocculation, Clarification,
Potabilization. Principles of wastewater treatments, Primary, treatments, Secondary treatments,
tertiary treatments, Water eutrophicationVastewater reuse. Design of a wastewater installation

Reference Texts

C.Collivignarelli; S.Sorlini; Potabilizzazione delle Acque. Processi e Tecnologie.
Dario Flaccovio Ed., Palermo, 2009.

Metcalf&Eddy; Ingegneria delle Acque Reflue. Trattamento e Riuso.
IV Ed. McGrawill Pub.Co, Milano, 2006

R.Passino:Manuale di Conduzione degli Impianti di Depurazione delle
Acque. Zanichelli/Esac, Milano, 1999

E.Ribaldone Bianucci: Il Trattamento delle AcquéuReivili,

Hoepli, 1995.

Degremont; Water Treatment Handbook, VI Ed. Lavoisier Pub. Paris,
1991.



2580- TEORIA E PROGETTO@NTM
ICAR/QS Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0123- GEOTECNICA

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge RAFFAELBOMENICO

Trainingobjectives

The course includes basic aspects related to the analysis and design of bridge structures, with referenggptidpies of usual employment. Are
also briefly presented issues concerning the lspgn bridges, with particular reference to the arch bridges and esthlged bridges

The primary objectives of the course are designed to provide students with the fumdalsef the viaduct with precast prestressed concrete girders
and steelconcrete composite decks, and mainly concern:

1) the acquisition of basic knowledge for the design (taking into account also the seismic aspects) with particular refetreneecmological,
construction, sizing and calculation problems;

2) learning criteria roadmap towards appropriate and rational design choices;

3) seismic assessment of existing bridges.

The student is led to the development of the structural design of a simpkeryad/railway bridge.

Prerequisites
Bases of structural mechanics and structural analysis and design

Didactic Methods

Course programme

The cairse is divided into 6 parts.

Topic n. 1: In Part |, after a brief historical introduction, are taken up and explored basic concepts of influence lines theory.

Content details: (i) historical evolution of the bridges; (ii) typological classificationspaitiples of construction; (iii) the theory of influence
lines and surfaces.

Topic n. 2: Part Il is entirely devoted to the analysis of the chapter n. 5 of the Italian Technical Codes relating to the desigradfahd
rail bridges; in this part ialso analyzed the behavior and the dimensioning of bridge bearings and joints.

Content details: (i) loads on bridges (traffic loads, wind loads, thermal loadifg§ij) the principles of operation, selection, arrangement, of
bridge bearings and joints.

Topic n. 3: In Part Ill are analyzed in detail how to design the superstructure and the substructure of girder bridges. In thishmeisall
developed a complete example of calculation of a simply supported girder bridge with prestressed condkete dec

Content details: (i) types and construction methods; (ii) the transverse loading distribution, (simplified methods by Engesser, Courbon and
Massonnet); (iii) the steedoncrete composite structures decks; (iv) segmentaltdioder bridges erected in cétever; (v) the piers and abutments
of the girder bridge; (vi) the most common types of footing; (vi) a short account of the integral bridges; (vii) modélmgues and the bases for
the use of the most common tools for automatic calculation.

Topic n4: Part 4 is devoted to bridges built in seismic zone.

Content details: (i) bridge seismic design conceptual principles; (ii) the ductility of concrete piers; (iii) the main properties of isoldtion
dissipation devices; (iv) the seismic vulnerabdityhe existing bridges.

Topic n. 5: Part V is devoted to the analysis of principles that govern the arch bridges static.

Content details: (i) the centerline and thrust line; (i) influence lines and the horizontal thrust reaction of the arches hyper@iatieck arch
bridges superstructure; (iv) 2nd order effects and instability in the plane andfepiane; (v) construction methods.

Topic n. 6: In Part VI are provided, finally, brief remarks on the principles of static operation of the bridgestsapby cables.

Content details: (i) cable balance and his stabilization; (ii) the main characteristics ofstyled bridges (arrangement of stays and systems of
suspension, pylons, girders, cables and their protection, anchorages, criteria fdegign, the nodinearity of the cable, the problems of fatigue in
the stays); (iii) configuration suspension bridges and main characteristics.

Reference Texts



2580- TEORIA E PROGETTO DI PONTI
ICAR/QS Ingegneria civile

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LMO1- INGEGNERIA CIVILE (D.M. 270/04)

Study plans/Curricula LM0121- STRUTTURE

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge RAFFAELBOMENICO

Trainingobjectives

The course includes basic aspects related to the analysis and design of bridge structures, with reference to the typokgiésraployment. Are

also briefly presented issues concernthg longspan bridges, with particular reference to the arch bridges and esthlged bridges

The primary objectives of the course are designed to provide students with the fundamentals of the viaduct with precastgg@sbncrete girders

and steelconcrete composite decks, and mainly concern:

1) the acquisition of basic knowledge for the desitaking into account also the seismic aspects) with particular reference to the technological,
construction, sizing and calculation problems;

2) learning criteria roadmap towards appropriate and rational design choices;

3) seismic assessment of existhridges.

The student is led to the development of the structural design of a simple type road/railway bridge.

Prerequisites
Bases of structural mechanics and structural analysis and design

Didactic Methods

Course programme

The course is divided into 6 parts.

Topic n. 1: In Part |, after a brief histor introduction, are taken up and explored basic concepts of influence lines theory.

Content details: (i) historical evolution of the bridges; (ii) typological classifications and principles of construction; (iii) the thedhyeoice
lines and surfaces

Topic n. 2: Part Il is entirely devoted to the analysis of the chapter n. 5 of the Italian Technical Codes relating to the desigradfahd

rail bridges; in this part is also analyzed the behavior and the dimensioning of bridge bearings and joint

Content details: (i) loads on bridges (traffic loads, wind loads, thermal loadifg§ij) the principles of operation, selection, arrangement, of
bridge bearings and joints.

Topic n. 3: In Part lll are analyzed in detail how to design the superstra@nd the substructure of girder bridges. In this part will be also
developed a complete example of calculation of a simply supported girder bridge with prestressed concrete deck.

Content details: (i) types and construction methods; (ii) the transvelsading distribution, (simplified methods by Engesser, Courbon and
Massonnet); (iii) the steedoncrete composite structures decks; (iv) segmentatdioder bridges erected in cantilever; (v) the piers and abutments
of the girder bridge; (vi) the most canon types of footing; (vi) a short account of the integral bridges; (vii) modeling techniques and the bases for
the use of the most common tools for automatic calculation.

Topic n. 4: Part 4 is devoted to bridges built in seismic zone.

Content details: (i) bridge seismic design conceptual principles; (ii) the ductility of concrete piers; (iii) the main properties of isaldtion a
dissipation devices; (iv) the seismic vulnerability of the existing bridges.

Topic n. 5: Part V is devoted to the analysis afrEiples that govern the arch bridges static.

Content details: (i) the centerline and thrust line; (ii) influence lines and the horizontal thrust reaction of the arches hyperstatieckiigrch
bridges superstructure; (iv) 2nd order effects and ingighin the plane and oubf-plane; (v) construction methods.

Topic n. 6: In Part VI are provided, finally, brief remarks on the principles of static operation of the bridges supported by cables.
Content details: (i) cable balance and his stabilizatidii); the main characteristics of cabdtayed bridges (arrangement of stays and systems of
suspension, pylons, girders, cables and their protection, anchorages, criteria fdegign, the nodinearity of the cable, the problems of fatigue in
the stays){iii) configuration suspension bridges and main characteristics.

Reference Texts

M.P. Petrangeli, Progettazione e Costruzione di Ponti, Ed. Masson 1997

Leonhardt F., "I ponti: dimensionamentdipologia- costruzione”, dl. VI, Ed. Tecniche, Milano.

Raithel, Costruzione di Ponti, Ed. Liguori, Napoli

Raithel, Ponti a Travata, Ed. Liguori, Napoli

F. De Miranda, Ponti a Struttura Mista di Acciaio, Vol. VII, Collana ltalsider

F. De Miranda, | Ponti Strallati digBde Luce, Ed CremonesRoma

E. Siviero, Il Ponte eArchitettura, Ed Ci#t Studi- Torino

M.J. Ryall, G.A.R. Parke, J.E. Harding, Manual of Bridge Engineering, Ed Thomas Telford, 2002, Londra
Appunti delle Lezioni
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2533- TERMODINAMICA APPLICATA Al SISTEMI ENERGETICI
INGIND/08- Ingegneria meccanica

Academic year 2015

Faculty Dipartimento di Ingegnesi Elettrica e dell'Informazione
Study courses LTO5 INGEGNERIA ELETTRICA (D.M.270/04)
Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge DAMBROSIOORENZO

Trainingobjectives
This course aims at endowing industrial engineers with a basic knowledge heat exchangers for industrial apphch¢iesr power production.
At the end of the course, students will be able to understand and evaluate the performance of most important energy systems.

Prerequisites
Calculus, General Physics.

Didactic Methods

Course programme

General characteristics of Energy Systems: Classification of turbomachinery. Turbomachinery efficiency. Forms of Elzavgyf.tRirsnodynamics
for mass and energy analysis of control volumes and Steady flow systems. Real transformations and irreversible progeepesaRdlisoentropic
efficiencies. Velocity triangles in turbomachinery. Eulerian work in turbomachinery. Powéeepkrgy conversion efficiensies. Ndimensional law
and Buckingarms theorem. Fundamental and derived units. Dimensional homogeneity.

Second law of thermodynamics: Heat engine. Thermal efficiency. Second law of thermodynamicsPkelshnStatement. Hé pumps and
refrigerators. Coefficient of Performance. 2nd law: Clausius statement. Equivalence of the two statements. Reversibleeasitilgrprocesses. The
Carnot cycle. First and second Carnot principles. The thermodynamic temperature scale.

Directand inverse thermodynamic cycles: Ideal gas power cycles. Overview of reciprocating engines. The Otto and Dieseadydlesv Staver
plants. Overview of open and closed cycle gas turbines.-Byalgon cycle. Vapor power cycles. The Rankine dyefeigeration cycles. Refrigerators
and heat pumps. The inverse Carnot Cycle. Gas refrigeration cycles: the inverse Joule cycle. The vapor compressi@nrefieterat

Heat transfer: Heat conduction. The Fouriedaw. Boundary layer. Laminar and tukdnt flow. Natural convection. Radiation heat transfer. The
Kirchoff! s law. View factors. Steady heat transmission across plane and cylindrical walls. Thermal resistance. Electrical aadaiogiyn@ontact
resistance. Series and parallels of remises. Overall heat transfer coefficient. Heat exchangers. Parallel flow and counterflow heat exchangers. Log
mean temperature difference. Heat exchanger effectiveness. Types of heat exchangers.

Steam power plants: Thermodynamic cycles and layouts. ThieifiRacycle. Methods to increase the efficiency of the Rankine cycle. Regenerative
cycles. Condensers. Boilers.

Gasturbine power plants: Layouts and working principles. Classification: aeroengines and industrial gas turbines. Gas tldhioe amd
applications. Simple and regenerative ideal cycles: efficiency and power. Thermically perfect gas. Simple and regenerafiieiepcieand power.
Combined gasteam power plants and cogeneration: Classification. Layouts. Efficiency and power. Usdieeghdl Exhaust fired cycle. Pirmbint.
Principles of heat and power cogeneration. Applications: efficiency, shaft and thermal power.

Reference Texts



2107- TIPOLOGIE E TECNOLOGIE EDILIZIE
ICAR/10 Architettura e urbanistica

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILBAR70/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Secondo Ciclo Semestrale

Exam type Orale

Professor in charge SCIOTALBINA

Trainingobjectives

The course aims at:

Providing with the concepts, methods and tools for the architectural and technological design of building systems, Vithfepesion residential
buildings. The building typologies are developed, in terms of components, typological, formal and fepatias, as well as arrangement and
technicatconstructional models, within the emerging debate on technological, environmental and architectural issues and theiraeielagon

and integration.

Providing with methods and procedures to analyze #lationship among architectural design, construction phases and industrial manufacturing of
construction materials and components.

Providing with awareness on design of {mast buildings, taking into account the critical issues of the industriat@séng for the building sector

and process.

Prerequisites
Fundamentals about environmental and technological systems . Building technology.

Didactic Methods

Course programme

1) Typology of construction elements and systems within the development of building and architectural organisms.

2) Design methods and procedure. Relationship betwdesign and building process. Relationship between design and construction.

3) Functional and constructional features of basic building types (terrace housestorgii building, tower house, aggregation and transformation
rules); the spatial framewark and the formal structure

4) Construction systems (timber, masonry, steel, reinforced concrete)

5) Precast of building systems and components; specific features of the industrial sector; issues in the building sector

6) Sustainable design: priples and terms.

7) Materials for the design (traditional. sustainable, innovative) with specific focus on their formal and functiondlapitéesnand on their
perspective for technological innovation and environmental sustainability;

8) Sustainabtly in the building process. Morphology and orientation. Solar gain systems. Shading solutions.

Reference Texts

AA. VV., Quaderni del manuale di progettazione edilizia, ed. Hoepli,2000

Enciclopedia pratica per progettare e costruirBleufert, A. Baglioni, A. Gottfried (a cura-dloepli, Milano 2005

Tipologie residenziali schiera, Cambi, Di Sivo, SteirdBEMA Editrice

Marocco— Progettazione e costruzione bioclimatica telfichitettura— Edizioni Kappa 2000 Trevisi, Laforgia, RuggieteFFIECIENZA ENERGETICA
IN EDILIZIAMaggioli

Dassori E., La prefabbricazione#licestruzzo, BEA Editrice, Milano, 2001



2595- TOPOGRAFIA E TECN. DI RILEVAMENTO + INFRASTRUTTURE VIARIE
ICAR/06 Attivita formative affini o integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Leziore

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge TARANTINGUFEMIA

Trainingobjectives

Prerequisites

Didactic Methods

Course programme

Reference Texts

Dispense fornite dal docente

Carluci R., Riggio A. Topografia di base. EPC Editore. 2015

Cina, A.! Trattamento delle osservazioni topografi¢heCelid, Torino. 2003.
Barzaghi R., Pinto ‘LElementi di topografia e trattamento delle osservazigi@ita Studi Edizioni, 2014.



2595- TOPOGRAFIA E TECN. DI RILEVAMENTO + INFRASTRUTTURE VIARIE
ICAR/04 Attivita formative affinio integrative

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Edile e di Chimica
Study courses LTO2- INGEGNERIA EDILE (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Affine/Integrativa

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge TARANTINGUFEMIA

Trainingobjectives

Prerequisites

Didactic Methods

Course programme

Reference Texts

Dispense fornite dal docente

Carlucci R., Riggio A. Topografia di base. EPC Editore. 2015

dna, A." Trattamento delle osservazioni topografi¢heCelid, Torino. 2003.
Barzaghi R., Pinto ‘LElementi di topografia e trattamento delle osservazigi@ita Studi Edizioni, 2014.



2079- VALUTAZIONE IMMOBILIARE
ICAR/22 Edilizia e ambiente

Academic year 2015

Faculty Dipartimento di Ing. Civile, Ambientale, del Territorio, Editit €himica
Study courses LMO02- INGEGNERIA DEI SISTEMI EDILIZI (D.M.270/04)

Study plans/Curricula PDS&@013- comune

Type Caratterizzante

Total Credits 6

DidacticMethods Lezione

Didactic Period Primo Ciclo Semestrale

Exam type Orale

Professor in charge D'AMATQMAURIZIO

Trainingobjectives
The aims of the course consist in providing the necessary knowledge to deliver an appraisal report or appraisal cohgselingents will
investigate the basics of real estate investment and finance. Finally the fundamental of automated vahaditing will be provided.

Prerequisites
Good Knowledge of Economics, Financial Math and Statistic, Urbanistic, Building Technology

Didactic Methods

Course programme

Syllabus- Lesson Topics

Topic n. 1:Property Valuation Methods

Lesson hours: 10

Content details: Market Approach: il Sistema di Stinfaisiema di Ripartizione, Sistema delle Differenze ed i Sistemi Misti. Income Approach: Direct
Capitalization with growth factor, Yield capitalization with and without growth factor, DCF Models. Models for Overalliz&amitaRate
Determination :Band ofnvestment Analysis Land and Building and Band of Investment Analysis Mortgage Equity. Cost Approach and non linear
depreciation

Topic n. 2: Investment Value

Lesson hours:10

Content details: Assessment of Worth, Net Present Value, Internal Rate of Rdndlified Internal Rate of Return, Payback period, Profitability
Index, Break Even Analysis, Real Estate Ratios, Real Options

Topic n. 3: Real Estate Investment and Leverage

Lesson hours: 10

Content details: Real Estate Finance, Arrangement of Real Estagtrhent, French and Italian amortization schedule.

Topic n. 4: Mass Appraisal

Lesson hours: 6

Content details: Introduction to Mass Appraisal and Automated Valuation Modeling, International Standard of Automatedrn/islodéling, Italian
Mass Appraisal Methods, Automated valuation Modeling and Financial Stability

Syllabus

Topic n. 1: Property Waation

Workshop hours: 12

Content details: Practical Applications of Valuation Methods for Property Valuation

Workshop hours: 12

Content details: Practical Application of Methods for Assessment of Worth and financial arrangement of real estate investmen

Reference Texts



