	Title of the course:
Environmental elements protection III-IV. (Noise, Vibration and Air Protection)
	NEPTUN-code:
RKXKZRABNF
	Weekly teaching hours: l+cw+lw
2+2+0
	Credit: 4
Exam type: tm              

	Course leader:
Csaba Ágoston Ph.D.
	Position: 
associate professor
	Required preliminary knowledge (with Neptun code):-


	Curriculum:

	
Course objective is to provide overall knowledge about topics of noise and vibration protection. Speed of sound waves in different mediums. Sound level in decibels. Noise measurement and calculation. Control of noise and vibration on work sites. Vibration measurement, calculation and plot. Noise and vibration effects on human. Noise and vibration protection methods.
Structure of the atmosphere, effect that damage the atmosphere, the effect of solar radiation, the greenhouse effect, the spred of pullutants, self-purification, air purity protectio limits, emission-immission stadards. 
Basic concepts of dust technology, measurement methods, dust separation chambers, filters, cyclones, electrofilters

	Detailed schedule of the course:

	weeks, date
	Topics of lectures Description

	1. 
	Well come to world of sounds. Environmental damages. Physical quantities. Sense of hearing. What is difference sound and Noise? Sound is longitudinal, sinusoidal waves. Audible, infrasonic and ultrasonic sound waves. Speed of sound waves in different mediums. Temperature effect on propagation of sound wave. Problem solving.


	2.
	Intensity of periodic sound waves. What is the relationship between sound pressure and intensity? Sound level in decibels. Loudness and frequency. Fletcher-Munson curves. 

	3..
	Sound pressure level (SPL). Propagation of sound wave in free and close space. Room constant. Reverberation time. Sabin’s formula. Noise measurement and calculation. Measuring report 1.

	4.
	Noise protection methods at the source and the listener. Noise map.

	5..
	Basic principle of vibration. Speed and acceleration of vibration. Levels. Free vibration without damping and with damping. Vibration damping. Control of noise and vibration on work sites.

	6.
	What is the different between noise and vibration? Vibration measurement and calculation. Measuring report 2.

	7. 
	Written test from noise and vibration. Solving of the written test.

	8. (blocked)
	The sphere of Eart. Solar radiation. Air pollution and its effecs.

	9. (blocked)
	Legislation. Limit values of emission and immission.

	10. (blocked)
	Fluids mechanics. Basic concepts of flying ash technology. Air filtration, dust separators. Electrofilters. Wet gas cleaning.

	11. (blocked)
	Measurement of air pullution.

	12. (blocked)
	Immission in cities. E-mobility. Innovations.Calculating of emission, flying ash, sedimentation.

	13. 
	In door air quality. „sick building simptom.” Odour, as environmental effect. Written test

	14.
	Written test replacement.

	Requirements

	Attendance at lectures:
It is compulsory to attend the lectures. The rules in the Student Requirements System (SRS) is are guidelines.
One essay is necessary.

	Exams and tests (types, data)
Two written tests. 

	Methods of qualification:

One essay is necessary.
Basis of marking: attendance at lectures and practical works. Written test from waste management (50 points). Written test from radiation protection (50 points).
Marking: Total points from two tests = 100 points
0-40 points: fail (1), 41-55 points: pass (2), 56-70 points: satisfactory (3), 71-85 points: good (4), 86-100 points: excellent (5)

	Professional competencies:

	
Comprehensive knowledge of the basic features and interrelations of environmental elements and systems, as well as of the environmentally harmful substances affecting them. 
Knowledge of major environmental technologies, equipment and structures associated with each technology, including the functioning and operation thereof. 
Able to perform basic tests of the quantity and quality characteristics of environmental elements and systems by state-of-the-art measuring instruments; to draw up and implement measurement plans; and to evaluate data. 
Able to solve tasks of water, soil, air, radiation, and noise protection, as well as of waste treatment and processing at proposal level; to participate in preparing decisions; to perform authority audits; and to take part in the operation of these technologies. 
Able to carry out assignments as environmental officer. 
Able to carry out management duties subject to sufficient professional experience. 
Able to reveal deficiencies in the technologies applied and process risks and to initiate mitigation measures after getting familiarized with the technology concerned. 
Constantly upgrading their knowledge of environment protection by attending organized professional development training courses.
Knowledge of general and specific mathematical, natural and social scientific principles, rules, relations, and procedures as required to pursue activities in the special field of environment protection. 
Able to communicate both verbally and in writing in their mother tongue and in at least one foreign language, in respect of professional issues, and to continuously develop their professional skills as required. 
Open to professional cooperation with specialists related to their profession but involved in other areas. 
Efforts to improve knowledge by on-going self-education and continuously update their knowledge of the world. 
Responsible proclamation and representation of the value system of the engineering profession; openness to professionally well-founded critical remarks.

	Literature:

	
Szabó, L.: Physics for Students of Engineering (electronic book)
Lectures (uploaded to moodle)
Raymond A. S., John W. J.: Physics for Scientists and Engineers with Modern Physics, 2004,
Dr Patkó István Környezettechnika I (levegőtisztaság védelem) – BMF jegyzet




