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Discipline objectives (course and practical works)

Understanding and use of vibration and noise characteristics, highlighting the importance of
vibroacoustic study in environmental issues solving.

Terminology knowledge and fundamentals techniques and methods for linear vibrations
evaluation in elastic systems with one or more degrees of freedom.

Highlighting the characteristic noise parameters and the correlation between vibration and
noise.

Analysis of the main sources of vibration and noise in engineering equipments as well as
the most used active and passive methods to combat vibration and noise.

Solving some technical problems and measuring methods for noise and vibration study.

Particularization and integration of the specific notions of vibration and noise pollution in
the field of environmental engineering.

Contents (syllabus)

Course (chapters/subchapters)

Introductory elements

The objectives of the vibration and noise study. Vibration - noise — environment relationship.
The importance of this relationship in the context of the modern world.

Vibrations characteristic parameters

Mechanical vibration classification. Simple harmonic movement. Elastic systems -
characteristic elements. Parameters describing the vibration waveform.

Natural frequencies

The resonance phenomenon. Measurement of the vibrations amplitudes. Resonance tests.
Examples.

Free and forced vibration in one degree of freedom systems

Theory fundamentals. Modeling and simulation. The notion of vibration transmissibility.
Examples.

Frequency analysis

Spectral analysis: definition and approaches. Deterministic and non-deterministic signals,
measurements. Examples of waveforms and their associated spectra.

Vibration and noise transducers

Motion, speed, acceleration transducers. The FFT analyzer. Professional microphone. Schemes
and examples.

Machines/equipments vibration analysis




Vibration analysis steps. Criteria for assessing the severity of vibrations. Applicable standards
and allowable limits.

Noise - a physical phenomenon

Acoustic pressure, sound pressure level. Acoustic intensity, acoustic intensity level. Vibration-
noise correlation.

Noise pollution

Impact on the environment, characteristics. Examples.

Control of vibration and noise in environmental engineering

Sources of vibration and noise. Active and passive methods of control. Structures and
materials used to combat vibration and noise. Examples.

Practical works
Presentation of the Laboratory of Mechanical Vibrations (Faculty of Mechanics, UT lasi).
Anechoic chamber for the measurement of noise and vibration. Equipments and tools.
Experimental determination of the damping in an elastic system. Application.
Simple linear dynamic absorber. Use. Application.
Basics of the LabView programming soft. Theoretical considerations. LabView features. The
structure of the program. Making an IV. Steps. Creating the front panel. Building the block
diagram. Saving.
Noise pollution. Measurement of the noise physical characteristics. Standards and regulations.
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Evaluation

Evaluation form Evaluation Methods Perqentage of the
final grade
Course - colloquium Written test 60%
Practical works continuu evaluation+presence 40%
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