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Titular: S.l.dr.ing. Bratu Cristian

Study Program: Power Systems Engineering
Year: Il

Semester: |

ECTS Credits: 4

Types of activities: Lecture, Laboratory
Assessment: Verification

Lecturer: Lecturer PhD Eng. Bratu Cristian

SCOPUL DISCIPLINEI

COURSE PURPOSE

ofera studentilor cunostintele si competentele
necesare pentru masurarea marimilor fizice care
nu sunt de naturd electrica (cum ar fi
temperatura, presiune, viteza, debit, forta,
deformari, umiditate etc.) si pentru utilizarea
corecta a instrumentelor si tehnicilor specifice
acestor masuratori.

it provides students with the knowledge and
skills necessary for measuring physical quantities
that are not electrical in nature (such as
temperature, pressure, velocity, flow, force,
deformation, humidity, etc.) and for the correct
use of instruments and techniques specific to
these measurements.

CERINTE PREALABILE

PREREQUISITES

Tehnologia materialelor, Fizica, Mecanica
fluidelor, Masurari electrice si neelectrice I.

Materials Technology, Physics, Fluid Mechanics,
Electrical and Non-Electrical Measurements |

OBIECTIVE

OBIJECTIVES

e Cunoasterea principiilor de functionare ale
instrumentelor de masura neelectrice

e Dobandirea abilitatilor practice pentru
efectuarea masuratorilor cu precizie si acuratete.
e Selectarea instrumentelor si metodelor
adecvate pentru diferite tipuri de marimi fizice.

e Aplicarea cunostintelor de  masurari
neelectrice Tn diverse domenii ingineresti,
experimentale sau industriale.

¢ Understanding the operating principles of
non-electrical measuring instruments

e  Acquiring practical skills for performing
measurements with precision and accuracy

. Selecting appropriate instruments and
methods for different types of physical
quantities

. Applying knowledge of non-electrical
measurements in various engineering,
experimental, or industrial fields

CONTINUT CURS

LECTURE CONTENT

1. Sistemul de unitati de masura. Procesul de
masurare - marime fizica. Sistem de masurare si
reglare. Unitati de masura fundamentale,
suplimentare si derivate.

2. Senzori si traductoare. Notiuni generale.
Structura unui traductor. Tipuri de traductoare.
3. Masurarea temperaturii. Notiuni generale.

Mijloace de masurare a temperaturii.
Traductoare de temperaturda cu rezervor
(termometrice). Traductoare termoelectrice

1. Measurement unit system. Measurement
process — physical quantity. Measurement and
control system. Fundamental, supplementary,
and derived units of measure.

2. Sensors and transducers. General notions.
Structure of a transducer. Types of transducers.
3. Temperature measurement. General notions.
Means of measuring temperature. Reservoir-
type temperature transducers (thermometers).
Thermoelectric transducers (thermocouples).
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(termocuplele).

4. Masurarea temperaturii. Termometre
manometrice. Termometre cu rezistenta -
termorezistentele. Traductoare de temperatura
fara contact — pirometre de radiatie

5. Masurarea presiunii. Generalitati. Criterii de
clasificare a aparatelor de masurat presiunea.
Aparate cu tub U. Aparate cu rezervor. Aparate
cu tub inclinat (micromanometre). Aparate cu
tub elastic (cu tub Bourdon). Aparate cu clopot.
Aparate pentru masurarea presiunii  prin
procedee electrice (capacitive, piezoelectrice).
Aparate pentru masurarea vacuumului.

6. Masurarea debitului. Generalitatii.
Diafragmele. Tubul Venturi. Metode rotametrice.
Debitmetre  cu  ultrasunete.  Traductoare
electromagnetice pentru debit.

7. Masurarea nivelului. Generalitati. Metode
pentru masurarea nivelelor. Metoda
hidrostaticd. Metoda cu plutitor. Metoda
rezistiva. Metoda ultraacustica.

8. Masurarea vitezei. Generalitati.
Tahogeneratoare de c.c. Tahogeneratoare de
curent alternativ. Tahometrul optic si cu sonda.

Traductoare de  turatie cu elemente
fotoelectrice. Masurarea  stroboscopica a
turatiei. Determinarea Vvitezei liniare prin

cronometrarea timpului de parcurgere a unei
distante cunoscute.

9. Masurarea deplasarii. Generalitati. Utilizarea
senzorilor rezistivi, capacitivi si inductivi.

10. Traductoare de proximitate. Traductoare
magnetice inductive. Traductoare magnetice cu
senzor Hall. Traductoare capacitive.

11. Masurarea umiditatii gazelor. Marimi fizice.
Determinarea continutului de vapori de apa prin
condensare. Determinarea continutului de
vapori de apa prin absorbtie. Determinarea cu
ajutorul psihrometrului.

4. Temperature measurement. Manometric
thermometers. Resistance thermometers -
RTDs. Non-contact temperature transducers —
radiation pyrometers.

5. Pressure  measurement.  Generalities.
Classification criteria of pressure measuring
instruments. U-tube instruments. Reservoir
instruments. Inclined tube instruments (micro-
manometers). Elastic tube instruments (Bourdon
tube). Bell-type instruments. Instruments for
measuring pressure using electrical methods

(capacitive, piezoelectric). Instruments for
measuring vacuum.

6. Flow measurement. Generalities. Orifice
plates. Venturi tube. Rotameter methods.
Ultrasonic flowmeters. Electromagnetic flow
transducers.

7. Level measurement. Generalities. Methods
for measuring levels. Hydrostatic method. Float
method. Resistive method. Ultrasonic method.
8. Velocity measurement. Generalities. DC
tachogenerators. AC tachogenerators. Optical
and probe tachometers. Speed transducers with
photoelectric elements. Stroboscopic speed
measurement. Determination of linear velocity
by timing the traversal of a known distance.

9. Displacement measurement. Generalities. Use
of resistive, capacitive, and inductive sensors.

10. Proximity transducers. Inductive magnetic
transducers. Magnetic transducers with Hall
sensor. Capacitive transducers.

11. Gas humidity measurement. Physical
guantities. Determination of water vapor
content by condensation. Determination of
water vapor content by  absorption.

Determination using a psychrometer.

METODE DE EVALUARE

EVALUATION METHODS

Verificare

Verification

COMPETENTE DOBANDITE

ACQUIRED COMPETENCIES

e Capacitatea de a identifica si utiliza corect
diverse instrumente de masura neelectrice.

o Iintelegerea principiilor fundamentale ale
masurarii  marimilor  fizice (temperaturg,
presiune, debit, etc.).

e Analiza critica si interpretarea rezultatelor

e Ability to identify and correctly use various
non-electrical measuring instruments

¢ Understanding the fundamental principles of
measuring physical quantities (temperature,
pressure, flow, etc.)

. Critical analysis and interpretation of
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masuratorilor. measurement results

e Utilizarea rezultatelor pentru optimizarea|e Use of results for optimizing technical
proceselor tehnice sau pentru controlul calitatii. | processes or for quality control

Contact: cristian.bratu@edu.ucv.ro Contact: cristian.bratu@edu.ucv.ro

Ultima actualizare: 01.10.2025 Last update: 01.10.2025




