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	Course title:
	
ENVIRONMENTAL PROTECTION ENGINEERING
	
Course code: - 

	Cycle level, year of study, semester
	
I cycle
	
Year of study: III/II semester

	Head of course:
	Asist.prof. Damir Špago

	
Contact details:
	Consultations: each day.                                    Cabinet number: x  
E-mail: damir.spago@unmo.ba                          Tel.: 062 – 652 - 734

	Total number of course hours::
	Lecture hours per week: 2
	Hours of excercises per week: 2
	Total number  of
hours (30+30)

	ECTS point value:
	5 ECTS

	Matric qualification:
	Bachelor of Mechanical Engineering

	Course status:
	Compulsory

	Conditions for taking an exam:
	-

	Course restrictions:
	-

	ECTS point value:
	Total load for the course in the semester:
Lectures: 30 h
Exercises: 30 h
Independent work: 40 h
Program task: 25 h
TOTAL 125 h / 25 = 5 ECTS

	Course objective:
	The aim of the course is to acquaint students with the impacts of operations and facilities on the environment, as well as procedures and technologies for reducing emissions and negative environmental impacts. In this way, students will gain knowledge about various types of pollution, causes, and measures for prevention and mitigation of negative impacts on air, water, and soil quality.

	Description of general and specific competencies (knowledge and skills) / learning outcome:
	Students acquire competencies for identifying, analyzing, and evaluating negative emissions and pollution in specific parts of the environment, as well as basics for implementing measures to mitigate and prevent negative emissions into the environment. Students will be able to apply the principles of sustainable development and conduct assessments of the carbon footprint of individual operations, facilities, and types of transportation, as well as reduce it after implementing measures.

	Content of the course:
	1. Introduction (Basic concepts of environmental engineering and toxicology. Definition of fundamental terms: emission, immission, and transmission. Impact of toxic substances on humans.)
2. Pollution of surface waters (Basic indicators of water pollution. Definition of terms and conducting tests for DO, BOD, COD, and NBOD. Calculation of biological oxygen demand. Modeling of oxygen degradation in water streams.)
3. Treatments for mitigating pollution of surface waters (Description of filtration, sedimentation, coagulation, and flocculation methods. Calculation of basic parameters for different types of sedimentation tanks and filters. Types of filter media.)
4. Pollution of soil and groundwater (Description of soil layers and main chemical pollutants. Formation of groundwater. Description of soil particle distribution. Definition and calculation of basic parameters: flow rate, soil porosity, Darcy and actual groundwater velocities, hydraulic gradient.)
5. Types of Waste (Origin and trends of different types of waste. EU policies on waste management. Classification of waste: industrial, packaging, commercial, electrical, etc.)
6. Waste Management (3Rs hierarchy. Waste treatments: Composting, recycling, anaerobic digestion, landfilling. Waste-to-heat techniques – alternative energy sources from waste RDF and SRF.)
7. Climate and Natural Cycles (Definition of atmospheric components. Basic climate characteristics and concepts. El-Nino phenomenon. Description of basic natural cycles of water, carbon, nitrogen, phosphorus circulation. Definition of the greenhouse effect and GHG emissions.)
8. Air Pollution (Description of main terms and pollutants. Impact of individual pollutants (PMs, CO, CO2, VOCs, SO2, NOx, etc.) on humans and the environment. Definition of problem severity.)
9. Calculation of Air Pollutant Emissions (Using methodologies for calculating emissions from stationary and non-stationary sources: calculating annual emissions based on continuous monitoring; calculating annual sulfur dioxide emissions based on material balance of sulfur content in fuel; calculating annual emissions based on individual yearly measurements; emission factor-based calculations.)
10. Air Emission Treatments (Treatments for solid particle removal: ESP precipitators, filters, cyclones, etc. Treatments for gaseous pollutants: Absorption, adsorption, condensation, incineration processes. Flue gas desulfurization methods. Treatment of flue gases from non-stationary sources.)
11. Impact of Conventional Transportation and Electromobility on Air Quality (Trends in GHG emissions from conventional transportation sector. Impact of transportation sector electrification on GHG emissions. Scenarios and measures for mitigating transportation emissions.)
12. Noise Pollution (Physics of sound. Definition and calculation of basic parameters. Determination of equivalent noise in space. Noise measurement.)
13. Light Pollution (Characteristics of light. Definition and calculation of basic parameters. Description of light pollution phenomena. Measurement methods.)
14. LCA and LCC (Carbon footprint determination and EPBT method. Life cycle cost analysis. Definition of basic costs and calculation methods. ESG standards.)
15. Principles of Circular Economy (EU Green Deal and policies. Sustainable development goals. Market mechanisms: CDM, EU ETS, CBAM, etc.)

	Forms of teaching/learning methods:
	Lectures
Auditory and laboratory exercises 
Program/seminar
Field teaching

	Other obligations of the student (if foreseen):
	I Colloquium – 20 points – 20%
II Colloquium – 20 points – 20%
Seminar Paper – 20 points – 20%
Final Exam – 35 points – 35%
Class Attendance – 5 points – 5%

	
List of basic literature and Internet web references:
	1. Šećerov-Sokolović, R., Sokolović, S.: Inţenjerstvo u zaštiti okoline, Novi Sad, 2002.
2. Hodoliĉ, J., Badida, M., Majernik, M., Šebo, D.: Mašinstvo u inženjerstvu zaštite životne sredine, Fakultet tehniĉkih nauka, Novi Sad, 2005.
3. Kiely, G.: Environmental Engineering, Mc Graw-Hill, 1998.
4. Husika, A., Jamaković , I., Toljević, A.: Kvalitet zraka, Mašinski fakultet Sarajevo, Sarajevo

	The method of monitoring the quality and success of course performance:
	 An anonymous survey among students about the success of teaching.











