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COURSE OUTLINE
1. GENERAL
	SCHOOL
	OF SCIENCES

	DEPARTMENT
	OF PHYSICS

	LEVEL OF STUDIES
	Level 6

	COURSE CODE 
	APE716-2023
	SEMESTER
	7th 

	[bookmark: _GoBack]COURSE TITLE
	Nuclear technology

	TEACHING ACTIVITIES 
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs etc. If the ECTS Credits are awarded to the whole course, then please indicate the teaching hours per week and the corresponding ECTS Credits.
	TEACHING HOURS PER WEEK
	ECTS CREDITS

	LECTURES
	3
		6

	
	
	

	
	
	

	Please, add lines if necessary. Teaching methods and organization of the course are described in section 4.
	
	

	COURSE TYPE
Background, General Knowledge, Scientific Area, Skill Development
	Skill Development

	PREREQUISITES:

	-

	TEACHING & EXAMINATION LANGUAGE:
	Greece

	COURSE OFFERED TO ERASMUS STUDENTS:
	NO

	COURSE URL:
	https://eclass.emt.duth.gr/courses/PHYSICS145/


2. LEARNING OUTCOMES
	Learning Outcomes

	Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the course.

	The aim of the course is for students to become familiar with the basic concepts of nuclear technology and radiation protection. They should also understand the operation and safety of nuclear reactors for energy production. The course topics include the following:
· Introduction to Nuclear Physics – Radioactivity
· Detection of Ionizing Radiation of Particle and Electromagnetic Nature
· Sources of Radiation in the Natural Environment
· Cross Sections and Types of Nuclear Reactions
· Description of the Average Neutron Life Cycle and their Role in Nuclear Technology – Monte Carlo Method
· Nuclear Energy and Reactor Technology – Shielding
· Power Plants with Next-Generation Reactors
· Causes of Accidents, Reactor Control and Safety
· Nuclear Fuel Management
· Radiation Doses and Protection
Use of a specialized simulation program to help calculate more complex geometries and examples

Upon successful completion of the course, the student will be able to:
· Understand the physics of radioactive decay and the interactions of radiation with matter.
· Have a solid understanding of neutron reactions, reaction cross sections, and relationships for reaction rates.
· Be familiar with fission, fissile materials, and neutron moderation.
· Understand the principles and instruments for detecting and measuring radiation.
· Know the basic principles of radiation protection.
· Perform calculations for γ-ray shielding.
· Evaluate the basic design parameters of a nuclear reactor.
· 
Upon successful completion of the course, the student will have acquired the ability to:
· Demonstrate deep knowledge and understanding of the basic concepts, principles, and laws related to the mechanics of a point particle, solid-body mechanics, fluid mechanics, the harmonic oscillator, and mechanical waves, as well as the concepts and principles of Heat and Thermodynamics.
· Apply this knowledge to solve related complex problems.
· Employ critical thinking to evaluate and analyze this knowledge.
· Interpret phenomena encountered in everyday life.
· Collaborate effectively with fellow students to solve problems related to this course.


	General Skills

	Name the desirable general skills upon successful completion of the module 

	Search, analysis and synthesis of data and information, 
ICT Use

Decision making
Autonomous work
Teamwork
Working in an international environment
Production of new research ideas
	Project design and management
Equity and Inclusion
Respect for the natural environment
Sustainability
Demonstration of social, professional and moral responsibility and sensitivity to gender issues
Critical thinking
Promoting free, creative and inductive reasoning

	· Promoting free, creative and inductive reasoning
· Autonomous work
· Working in an international environment
· Working in an interdisciplinary environment



3. COURSE CONTENT
	I. Introduction to the Concepts of Nuclear Physics and Radioactivity – Mass Defect.
II. Detection and Measurement of Radiation. Detection of Ionizing Radiation of Particulate and Electromagnetic Nature. Sources of Radiation in the Natural Environment.
III. Nuclear Reactions and Reaction Cross Sections. Fission. Interactions of Matter and Radiation.
IV. Effective Cross Sections and Types of Nuclear Reactions. Description of the Average Neutron Life Cycle and their Role in Nuclear Technology.
V. Nuclear Energy and Reactor Technology.
VI. Design and Configuration of Nuclear Power Plants. Concept of Criticality. Criticality Calculations.
VII. Power Generation Plants Using Next-Generation Reactors.
VIII. Causes of Accidents, Reactor Control and Safety.
IX. Nuclear Fuel Management.
X. Radiation Doses and Protection.
XI. Monte Carlo Method.


4. LEARNING & TEACHING METHODS - EVALUATION
	TEACHING METHOD
Face to face, Distance learning, etc.
	Face to Face

	USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY (ICT)
Use of ICT in Teaching, in Laboratory Education, in Communication with students
	Use of ICT in Teaching
Use of ICT in Communication with students


	TEACHING ORGANIZATION
The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise, Bibliographic research & analysis, Tutoring, Internship (Placement), Clinical Exercise, Art Workshop, Interactive learning, Study visits, Study / creation, project, creation, project. Etc.

The supervised and unsupervised workload per activity is indicated here, so that total workload per semester complies to ECTS standards.
		Activity
	Workload/semester

	Lectures
	80

	Bibliographic research & analysis
	20

	Tutoring
	25

	Project
	20

	
	

	
	

	Course total (25 hours / ECTS)
	150




	STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or Concluding, Multiple Choice Test, Short Answer Questions, Essay Development Questions, Problem Solving, Written Assignment, Essay / Report, Oral Exam, Presentation in audience, Laboratory Report,Clinical examination of a patient,Artistic interpretation, Other/Others

Please indicate all relevant information about the course assessment and how students are informed  
	Student Assessment Languages
Greek

Methods  (Formative or Concluding)
Concluding

Student Assessment Methods                           Percentage
Written Exam with Problem Solving                     80%
Written Assignment                                                    20%



5. SUGGESTED BIBLIOGRAPHY
	· ΠΥΡΗΝΙΚΗ ΤΕΧΝΟΛΟΓΙΑ, Τσάγκας Νικόλαος, Εκδόσεις ΑΪΒΑΖΗ, Ξάνθη 1986. Κωδικός Βιβλίου στον Εύδοξο: 1255
· ΕΙΣΑΓΩΓΗ ΣΤΗΝ ΠΥΡΗΝΙΚΗ ΤΕΧΝΟΛΟΓΙΑ, Αντωνόπουλος - Ντόμης Μιχάλης, Θεσσαλονίκη Εκδόσεις Ζήτη Πελαγία & Σια Ο.Ε. Κωδικός Βιβλίου στον Εύδοξο: 112663.
· Nuclear Energy: Principles, Practices, and Prospects, David Bodansky, Springer, 2004.
· Nuclear Engineering: Theory and Technology of Commercial Nuclear Power, Ronald Allen Knief, Hemisphere Publishing Corporation, 1992.
· Πυρηνική Ενέργεια και Τεχνολογικές Εφαρμογές, Πολυζάκης Απόστολος, ΣΙΑ ΕΕ (Power Heat Cool). Κωδικός Βιβλίου στον Εύδοξο: 102117623.







