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PREREQUISITES

Knowledge of physics and electrical engineering fundamentals

LEARNING OUTCOMES

D.1: KNOWLEDGE AND UNDERSTANDING

The course aims at the acquisition of knowledge of the operating techniques of
thermodynamic measurements and adjustments. The assessment of knowledge
and understanding will be through a final examination during which the student
will present the topics covered in the course and discuss the exercises
performed.

D.2: APPLYING KNOWLEDGE AND UNDERSTANDING

The course allows the application of techniques for thermodynamic
measurements and adjustments.

To make more effective understanding of the theoretical, it will be carried out
numerous exercises and experimental test after which the student can identify,
understand and analyze the problems that may arise in testing , both in the
laboratory and in the field , and will know ' give them solution. The student will
be able to make thermodynamics and fluid dynamics measurements and
adjustments. The evaluation of the knowledge and understanding gained by the
student will be applied during the final exam, through the discussion of the
exercises performed and laboratory test report.

D.3: MAKING JUDGMENTS

The course aims to achieve integration between the knowledge derived from the
study of other disciplines, basic and vocational

skills, included in the three-year degree course in Energy Engineering in order to
allow you to manage, critically and independently, the related choices the
complexity of measurements and adjustments of thermofluidodynamic
parameter. The acquisition of autonomy of judgment on the part of the student
will be verified during the final exam, by illustration criticism of the choices and
comparing these with other possible options.

D.4: COMMUNICATION SKILLS

The course allows to develop the ability to communicate clearly the reasons of
operational choices made and their connection with the underlying theoretical
knowledge. Such skills will be

exercised during the hours of exercise, through exposure and discussion of the
choices made by students. The acquisition of communication skills of the
student will be verified during the final exam, including through the illustration of
exercises and experimental test performed.

D.5: LEARNING SKILLS

The course aims to develop the learning skills to help deal with the independent
professional activity. This capacity will be developed urging the student to draw
independently from theoretical sources and information, other than those
proposed during the course, drawing on texts, regulations, laws, websites,
scientific articles, etc. The ability to learn will be verified in the final examination
during which the student will demonstrate the

achieved awareness and critical capacity of analysis and synthesis of theoretical
and applied aspects of the discipline studied.

ASSESSMENT METHODS

EXAMS OUTLINE

Written exam test and laboratory report discussion.

The written exam and laboratory report discussion is a test with essay questions
on the whole course programme; in particular, the student is asked to describe
and comment the exercises developed during the course.

Written exam looks at:

- knowledge and understanding of the course programme; applying such skills
for problem solving within the course or related contexts;

- correct use of language, clearness, fluency; concepts reinterpretation, critical
faculties, and connection skills in disciplinary or interdisciplinary contexts.
Marks are out of 30.

Minimum mark is 18/30.

ASSESSMENT CRITERIA

For oral exam, marks are awarded considering to what extent the student has
achieved the learning outcomes. The following scheme can be assumed for
reference (see learning outcomes section, descriptors D.1-D.5). Best fit applies
when learning outcomes are met at different levels.

28-30/ 30 with distinction

D.1/D.2: full contents mastery; no errors; self-corrections/integrations of
inaccuracies/omissions; correct and rigorous approach to problems; correct,
complete and effective solutions; some originality evidence

D.3/D.4/D.5: effective concepts reworking, coherent and autonomous
approaches and judgments, disciplinary/interdisciplinary connections; very clear
presentation, structured arguments, correct use of language.

24-27

D.1/D.2: good knowledge and understanding of course contents; few minor
errors, partially fostered self-corrections or integrations; good approach to
problems, essentially correct solutions;

D.3/D.4/D.5: good coherence in linking concepts and approaching disciplinary or
related subjects; good presentation, adequate use of language.




18-23

D.1/D.2: sufficient knowledge of contents; feasible approach to problems
although with limited autonomy, acceptable solutions; errors or omissions not
serious;

D.3/D.4/D.5: sufficient concepts links within disciplinary contexts, although
tentative and guided; basic presentation and use of language.

below 18 (mark not awarded)

D.1-D.5: learning outcomes are not sufficiently met.

EDUCATIONAL OBJECTIVES The aim of the course is to provide students a theoretical and practical

knowledge of the equipment and technology in the field of fluid dynamics and
heat engineering measures and adjustments.

They will learn all the usual problems that require the determination of measures
in the heating energy sector, with nods to the theory of errors and problems of
adjustment.

TEACHING METHODS Lectures, exercises and laboratory activities.

Teaching activities are organized to help the achievement learning outcomes
(see learning outcomes section, descriptors D.1-D.5). The course contents are
offered through lectures and

guided exercises and laboratory activities, emphasizing the applications and the
synergy between the different topics (D.1). During the course, the contents are
applied to problem solving issues, thus stimulating the development of the ability
to apply the acquired knowledge and skills (D.2). During lectures (partly carried
out through dialogues and interactions with students) and exercises, students
are fostered to critically analyze the proposed issues; this helps the
development of students analytical abilities and autonomous judgment (D.3). At
the same time, the dialogue and interaction opportunities foster students to
improve their skills of communication, argumentation and use of language (D.4).
Finally, all course activities contribute to the development of learning skills,
through knowledge reworking, links to real and interdisciplinary applications and
stimulus in facing new problems autonomously (D.5).

SUGGESTED BIBLIOGRAPHY 1. Dispense del corso

2. Doebelin Ernest O., “Strumenti e metodi di misura”, 2 ed., (curr. Cigada A.,
Gasparetto M.), 2008, Mc Graw-Hill

3. Cascetta F, Vigo P., “Introduzione alla metrologia. Note delle lezioni di Misure
termotecniche”, 1989, Liguori

SYLLABUS

Hrs

Frontal teaching

30

General principles on the measures; The International System of Measures and other systems; Theory of the
errors; Methods of signal processing; Registration data and Data Logger; automatic systems for acquisition
and data processing; video-photographic methods.

Temperature scales; The temperature measurement; thermometers; thermocouples; RTDs; thermistors;
pyrometers; Reliability ‘and accuracy in measuring temperature; Devices for temperature measurement;
Calibration; Principles and systems in the field of temperature control.

Anemometers; Measurements of speed 'in fluid densities’ constant or variable; Hot wire anemometry in current
uniaxial and triaxial current; Principles and systems in the field of regulation of speed 'of fluid streams. Optical
methods in fluid dynamics. velocimetry; volumetric meters; Diaphragms, nozzles, and venturi flowmeters;
Calibration and regulation of flow meters; Flow recorders; Principles and systems in the field of regulation of
the flow of fluid streams.

Industrial calorimetry; Measurement of specific heats; Measuring the steam quality; Measurements of
conductivity 'thermal conductive materials; Measurements of conductivity 'on thermal insulation materials and
construction; Measures the calorific value.

manometry.

Pressure gauges, liquid-metallic, electric, vacuum gauges and pressure transducers; Calibrating pressure
gauges and vacuum gauges; Criteria of installation and use; Principles and systems in the field of pressure
regulation.

Humidity; Psychrometers; hygrometers; Criteria for installation and use; hygrometric recorders; Permeability
measures' to water vapor in building materials; Principles and systems in the field of regulation of moisture ‘and
its associated.

Equipment for combustion control; necessary measures in combustion plants; Equipment for surveying and
recording produced by combustion; Statement for the control of combustion in the prevention of air pollution;
Principles and systems in the field of regulation of heat generation plants for combustion.

10

Measures, experimental data and evaluations

Hrs

Practice

14

Exercises on the arguments developed during the lectures
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