Elective Courses

Machinery

Course-No.: TFP 103
Semester: Elective 1st —2nd
Course Type: Laboratory
Hours/Weeks/WS/SS: 2
Number of credits:

Lecturer: loannis Tzougarakis, Lecturer

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Environmental and Natural Resources Engineering.

Course Description: Tools, threads, fasteners. Introduction to the theory of
metalworking, metal forming, welding, metal cutting and applications.

Laboratory Outline:

Tools of various types
Metal forming

Metal cutting

Welding

Measurements. Tolerances
Threads and fasteners

Bibliography

1. Manufacturing Technology, P. Petropoulos

2. Manufacturing Process and Equipment, J. Tlysty, G. Tlusty

3. Manufacturing Engineering and Technology, S. Kalpakjian, S. R. Schmid, S.
Sch,dt

Teaching method: Lectures (1 per week), experimental exercises (1 per week).
Assessment: Final examination (100%).

Materials Science

Course-No.: TFP 021

Semester: Elective 1st —2nd

Course Type: Lecture
Hours/Weeks/WS/SS: 2 Hours/Week
Number of credits:

Lecturer: Dr. Vasilis Dimitriou, Lecturer
Institute/Department: TEI-Technological Educational Institute of Crete, Department




of Environmental and Natural Resources Engineering

Course Description

Introduction. Development of materials through the ages. The importance of materials
selection in the design process. Introduction to the properties and structure of
materials. Selection of metals, mechanical behavior, ceramics, and polymers for
design and manufacturing, elastic and plastic behavior, strengthening mechanics,
fatigue, creep, residual stress, fracture, and mechanical testing. New materials,
innovation, recyclability.

Course Outline:

« Introduction

« Evolution of materials through the ages and influence to economy, technology
and civilization

o Solid materials and categories

o Basic properties of materials. Elastic and plastic behavior, strengthening
mechanics, fatigue, creep, residual stress, fracture, and mechanical testing

e Phase diagrams

« Cold work and annealing, precipitation hardening, and heat treatment

« Introduction to the properties and selection of metals, ceramics, and polymers
for design and manufacturing

o New materials, innovation, recyclability

Bibliography:

1. Materials Science and Engineering: An Introduction (5th Edition) by William
D. Callister Jr.

2. Mechanics of Materials by James M. Gere

3. Intermediate Mechanics of Materials by James R. Barber

4. Fundamentals of materials science and engineering by William D. Callister

Teaching method: Lectures (1 per week)
Assessment: Final examination (100%)

Energy from Biomass

Course-No.: TFP 031

Semester: Elective 3rd — 4th
Course Type: Lecture - Laboratory
Hours/Weeks/WS/SS: 2

Number of credits:

Lecturer: MSc. loannis Bourdoubas, Lecturer

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Enviromental and Natural Resources Engineering.

Course Qutline

Biomass resources. Use of biomass for energy generation. Thermochemical, Chemical
and biological biomass processes for energy generation. Generation of heat, power




and biofuels from biomass. Social, environmental and economical impacts from the
use of biomass for energy generation. Various technologies producing energy from
biomass. European Union and National incentives for the promotion of biomass for
energy generation.

CAD2 — Parametric 3D Design

Course-No.: TFP 052
Semester: Elective 3rd — 4th
Course Type: Laboratory
Hours/Weeks/WS/SS: 2
Number of credits:

Lecturer: Dr. Emmanuel Maravelakis, Lecturer.

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Environmental and Natural Resources Engineering.

Course Description

The aim of this course is the familiarization in 3D parametric design methodologies,
focused in Designing Renewable Energy Systems. The student initially learns the
basic rules of three-dimensional parametric designing, how to create a three-
dimensional model of an object and how to produce the its mechanical drawings. The
main software used is Pro/Engineer Wildfire v4.

Course/Laboratory Outline:

The Pro/Engineer interface

Datum Planes

The Sketcher, 2D design, constrains

Extrude, Revolve, Round, Champfer, Shell, Sweep, Blend Features
Pattern, Mirror, Copy

Assembly, Exploded Views, Bill of Materials

3D printing

Bibliography:

1. Bilalis N., Maravelakis E. “3D Design”, 2009, Kritiki Press, (in Greek)
2. Gamit L., 2004, Pro/Engineer Wilfire, Thomson Pub.

Teaching method: Laboratory (1 per week).
Assessment:  Project (100%)

Weather Forecast



Course-No.: TFP 032

Semester: Elective 5th — 7th
Course Type: Lecture - Laboratory
Hours/Weeks/WS/SS: 2

Number of credits:

Lecturer: MSc. Lekkas Emmanuel, Lecturer

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Environmental and Natural Resources Engineering.

Course Description

Elaboration of Meteorological forecasting products and issue of local forecasts. Daily,
medium and Long-range ( up to 5 days ) forecasts for Crete. Distribution of these
forecasts via Internet and local press for supporting various activities that affected
from weather phenomena.

Course Qutline:

e Accuracy and Skill in Forecasting.

e Techniques for interpreting Satellite images of Weather Systems in Mid-
Latitudes.

e Models of Weather prediction.

e Improving Weather Forecasts.

o Daily, medium and Long-range Forecasts for Crete.

Bibliography:

1. Images in Weather Forecasting, M.J. Bader, G.S. Forbes, J.R. Grand, R.B.E.
Liley and A.J. Waters, Cambridge university press, 1995.

2. The Atmosphere, F. Lutgens, E. Tarbuck, Prentice Hall, 1995.

3. Essentials of Meteorology, C. D. Ahrens, West Publishing Company, 1993.

Teaching method: Lectures (1 per week), Daily, medium and Long-range Forecasts
for Crete (every day).
Assessment: Homework (50%), final examination (100%).

Ecodesign

Course-No.: TFP 073
Semester: Elective 5th — 7th
Course Type: Laboratory
Hours/Weeks/WS/SS: 2
Number of credits:

Lecturer: Dr. Emmanuel Maravelakis, Lecturer.

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Envirnmental and Natural Resources Engineering.

Course Description

The aim of this course is the familiarization in 3D parametric design methodologies,
focused in Designing Renewable Energy Systems. The student initially learns the




basic rules of three-dimensional parametric designing, how to create a three-
dimensional model of an object and how to produce the its mechanical drawings. The
main software used is Pro/Engineer Wildfire v4.

Course/Laboratory Outline:

The Pro/Engineer interface

Datum Planes

The Sketcher, 2D design, constrains

Extrude, Revolve, Round, Champfer, Shell, Sweep, Blend Features
Pattern, Mirror, Copy

Assembly, Exploded Views, Bill of Materials

3D printing

Bibliography:

1. Product Design for the Environment: A Life Cycle Approach (2006), by Fabio

Giudice, Guido La Rosa, Antonino Risitano, CRC Press

Green Design (2006) by Poole, Buzz, Mark Batty Publisher

EcoDesign: The Sourcebook (2002), by Alastair Fuad-Luke, Chronicle Books

4. EcoDesign: A Manual for Ecological Design (2006), by Ken Yeang, Wiley,

John & Sons

Experimental EcoDesign (2005), Cara,Brower, Rachel,Mallory, Rotovision

6. Environmentally-Friendly Product Development (2004), Springer-Verlag
London Ltd

7. The Eco-Design Handbook (2005), Alastair,Fuad-Luke, Thames & Hudson
Ltd
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Teaching method: Laboratory (1 per week).
Assessment:  Project (100%).

Finite Element Method

Course-No.:

Semester: Elective 5th — 7th

Course Type: Lecture
Hours/Weeks/WS/SS: 2 Hours/Week
Number of credits:

Lecturer: Dr. Vasilis Dimitriou, Lecturer

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Envirnmental and Natural Resources Engineering.

Course Description

Introduction to the Finite Element Method. Fundamental mathematics for FEM.
Introduction to ANSYS FEM software. The Finite Elements for the approximation of
solutions at 1, 2 and 3 - Dimensional real/physical problems. Study of stress, strain
and deformations of solids and applications to design of structures components
subjected to various kinds of loads and boundary conditions. Applications of the




method to Fluid and Thermo mechanics.
Course Outline:

Introduction to the finite element method.

Fundamental mathematics and general properties of FEM.

Introduction to ANSYS

Modelling and simulation of 1-D problems using ANSYS

Modelling and simulation of 2-D problems using ANSYS

Modelling and simulation of 2 and 3-Dimensional plane stress/strain problems
Applications of FEM on Fluid and Thermo Mechanics problems.

Bibliography:

1. The Finite Element Method, Three Volume Set, 5th Edition by O. C.
Zienkiewicz, R. L. Taylor

2. ANSYS, 2006, Introduction to Ansys, Training manual, Part 1 & 2, Ansys Inc.

3. ANSYS, 2006, Introduction to Ansys, Workshop supplement, Part 1 & 2,
Ansys Inc.

Teaching method: Lectures (1 per week)
Assessment:

Geothermy

Course-No.: TFP 105

Semester: Elective 5th — 7th

Course Type: Lecture
Hours/Weeks/WS/SS: 2 Hours/Week
Number of credits:

Lecturer: Dr. Pantelis Soupios, Associate Professor

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Environmental and Natural Resources Engineering.

Course Qutline

Introduction

Regions in high flux of geothermal energy

Geothermal energy

Investigation methods for depicting geothermal regions
Instruments and measurements

Detailed review

Usage of geothermic fluids

Geothermy in Greece

Bibliography:

1. Fytikas M. and Andritsos N., 2004, Geothermy, Tziolas Pubs., Thessaloniki-
Greece (in greek).



2. Energy Source (http://www.theenergysource.com/?cat=3551)
3. Energy matters: Theory behind geothermal power
(http://library.thinkquest.org/20331/types/geotherm/theory.html)

Teaching method: Lectures (1 per week), experimental exercises (2 per week).
Assessment: Final examination.

Statistical Analysis of Geo-Environmental Data

Course-No.: TFP 050

Semester: Elective 5th — 7th

Course Type: Lecture — Exercises
Hours/Weeks/WS/SS: 2 Hours/Week
Number of credits:

Lecturer: Dr. Pantelis Soupios, Associate Professor

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Environmental and Natural Resources Engineering.

Course Description

This course provides the background material needed for understanding the statistical
procedures most useful in hydrology. The course reflects our attempts to teach
statistical methods, which are appropriate for analysis of water resources data and
points the environmental and water resources scientist to robust and nonparametric
statistics, and to exploratory data analysis. We believe that the characteristics of
environmental (and perhaps most other 'real’) data drive analysis methods towards use
of robust and nonparametric methods.

Although it starts with the basic concept of a distribution, many elementary details are
omitted. The reader is assumed to have some familiarity with statistical terminology,
computation procedures, and elementary probability. Exercises are included at the end
of chapters. In our course, students compute each type of analysis (t-test, regression,
etc.) the first time by hand. We choose the smaller, simpler examples for hand
computation. In this way the mechanics of the process are fully understood, and
computer software is seen as less mysterious.

Course Qutline:

e Introduction

e Probability & Statistics

e Algorithms and Calculations

« Matrices and Vectors

o Regression of data and Optimization
« Classification

e Time Series analysis

« Spatial data analysis

o Directional and compositional data
o Fractals

o Cluster analysis

e Principal component analysis



Bibliography:

Statistical Methods for Earth Scientist, Roger Till, MacMillan, 1985.

Applied Geostatistics, E. Isaaks & R.M. Srivastava, Oxford Univ. Press, 1989.
Practical Geostatistics, Isobel Clark, Geostokos Ltd, 2001.

Introduction to Geostatistics, Andras Bardossy, Univ. of Stuttgart, 2001.
Statistical Methods in Water Resources, USGS publications, 1991
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Teaching method: Lectures-Exercises (1 per week)
Assessment: Theory: midterm test (optional, 40%), final examination.

Environmental Impact Studies

Course-No.: TFP 032

Semester: Elective 5th - 7th

Course Type: Theory
Hours/Weeks/WS/SS: 2 Hours/Week
Number of credits:

Lecturer: Dr. Emmanuel Karapidakis, Assistant Professor.

Institute/Department: TEI-Technological Educational Institute of Crete, Department
of Envirnmental and Natural Resources Engineering.

Course Description

The aim of this course is to provide the basic backround to the students in order to be
able to an environmental impact study. Familiarization with the ongoing legislation
and the corresponding law’s requirements.

Course Qutline:

Environmental impact definition

European directives

National legislation and laws

Licensing procedures and corresponding authorities
Environmental impact study contents

Bibliography:

o E. Karapidakis, Notes in Environmental Impact Studies, 2007, (in Greek)

Teaching method: Theory (1 per week).
Assessment:  Project (100%)




