Zał. nr 4 do ZW 64/2012
	FACULTY OF ELECTRONICS
SUBJECT CARD

Name in Polish Akustyka fizyczna
Name in English Physical Acoustics
Main field of study (if applicable): Electronics 

Specialization (if applicable): Acoustics
Level and form of studies: 1st/ 2nd* level, full-time / part-time*
Kind of subject: obligatory / optional / university-wide*
Subject code EKEU905
Group of courses YES / NO*


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	30
	
	

	Number of hours of total student workload (CNPS)
	60
	
	60
	
	

	Form of crediting
	Examination / crediting with grade*
	Examination / crediting with grade* 
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	4
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	2
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	2
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K2EKA_W01

2. K2EKA_W02


\
	SUBJECT OBJECTIVES
C1 Advanced knowledge with application aspects in the field of acoustic waves in gases, liquids and solids and the properties of the sound sources
C2 Ability for preparing and executing advanced experiments in the field of physical and technical acoustics


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 Student knows the basic equations of hydrodynamics and how to derive  the acoustic wave equation
PEK_W02 Student knows the physical parameters and parameters characterizing the acoustic wave energy
PEK_W03 Student has knowledge of the phenomena associated with the transition of the acoustic wave across the border of different media
PEK_W04 Student has knowledge of wave phenomena in the lossy and dispersive media
PEK_W05 Student has knowledge of nonlinear waves and nonlinear stationary wave propagation in lossy and dispersive  media (solitons)
PEK_W06 Student knows principles  of operation and properties of parametric antennas 
PEK_W07 Student knows  properties of the sound sources and their parameters
PEK_W08 Student recognizes advanced mathematical and numerical theory of sound field
PEK_W09 Student has knowledge concerning the diffraction of acoustic waves
PEK_W10 Student  has knowledge of the propagation of elastic waves in solids  and he/she can characterize different types of waves
relating to skills:

PEK_U01 Student is able to build a set for measurement and observation  for a given experiment
PEK_U02 Student is able to perform measurements and interpret the results



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Derivation of  the acoustic wave equation in gases and liquids
	2

	Lec 2
	Parameters of the acoustic wave: sound speed, absorption coefficient, B/A parameter 
	2

	Lec 3
	Energy of an acoustic wave. Sound intensity and the level of sound intensity 
	2

	Lec 4
	The transition of acoustic waves through the border between two media
	2

	Lec 5
	Acousic waves in lossy and dispersive media 
	2

	Lec 6
	Nonlinear acoustic waves in lossless, lossy and dispersive media. Solitons 
	2

	Lec 7
	Parametric antennas 
	2

	Lec 8
	Point source and acoustic dipole. Acoustical antennas 
	2

	Lec 9
	The sources with spherical symmetry. Radiation impedance of sources 
	2

	Lec 10
	Integral formulae of Kirchhoff i Rayleigh. 
	2

	Lec 11
	Radiation of the piston in an infinite baffle 
	2

	Lec 12
	Method of boundary elements as a tool for computing of acoustic field on the basis of Kirchhoff formula 
	2

	Lec 13
	Diffraction of the acoustic wave
	2

	Lec 14
	Acoustic waves in solids – derivation of the wave equations 
	2

	Lec 15
	Transition of the waves in elastic media through the border. Rayleigh and Lamb surface waves 
	2

	
	Total hours
	30


	Form of classes - laboratory
	Number of hours

	Lab 1
	Interferention and diffraction of acoustic waves 
	4

	Lab 2
	Estimation of psychoacoustic quantities
	4

	Lab 3
	Measurement of airflow resistance
	4

	Lab 4
	Measurement of an acoustic field with scattering 
	4

	Lab 5
	Measurement of noise of microphone
	4

	Lab 6
	Measurement of a superdirective parametric loudspeaker
	4

	Lab 7
	Phenomena in thermoacoustic device
	4

	Lab 8
	Observation of atmosphere motion with Doppler-sodar
	2

	
	Total hours
	30


	TEACHING TOOLS USED

	N1.  Lecture by means of the plate and slide
N2. Consultation

N3.  Self-study and prepare for tests
N4. Laboratory instructions online at sites Chair of Acoustics
N5. Consultation

N6. Self-study and prepare for laboratory excercises


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_W01-07
	Test No. 1

	F2
	PEK_W08-12
	Test No. 2

	F3
	PEK_U01 
	Evaluation of selection of measurement method and correctness  of the preparing the laboratory stand

	F4
	PEK_U02  
	Evaluation of theoretical knowledge about class subject,  of the way the measurements, preparation of reports and correctness of analysis

	C  Positive scores from both tests and laboratory classes; P= [F1+F2+0.5(F3+F4)]/3


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] E. Skudrzyk, Foundation of Acoustics, Springer Verlag 1971

[2] J. J.L. Rose, Ultrasonic Waves in Solid Media, Cambridge University Press 2004
SECONDARY LITERATURE:
[1] Journal papers in English recommended by the teacher
[2] Laboratory instruction on-line on the site of Chair of Acoustics and Multimedia


	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Prof. Andrzej Dobrucki, Andrzej.dobrucki@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Physical Acoustics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Acoustics
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01 
	S2EAK_W01
	C1
	Lec1
	N1, N2, N3

	PEK_W02
	S2EAK_W01
	C1
	Lec2,3
	N1, N2, N3

	PEK_W03
	S2EAK_W01
	C1
	Lec4
	N1, N2, N3

	PEK_W04
	S2EAK_W01
	C1
	Lec5
	N1, N2, N3

	PEK_W05
	S2EAK_W01
	C1
	Lec6
	N1, N2, N3

	PEK_W06
	S2EAK_W01
	C1
	Lec7
	N1, N2, N3

	PEK_W07
	S2EAK_W01
	C1
	Lec8,9
	N1, N2, N3

	PEK_W08
	S2EAK_W01
	C1
	Lec10,11,12
	N1, N2, N3

	PEK_W09
	S2EAK_W01
	C1
	Lec13
	N1, N2, N3

	PEK_W10
	S2EAK_W01
	C1
	Lec 14,15
	N1, N2, N3

	PEK_U01
	S2EAK_U05
	C2
	Lab1 - Lab8
	N4,N5,N6

	PEK_U02
	S2EAK_U05
	C2
	Lab1 – Lab8
	N4,N5,N6


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

