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1. EFFECTIVENESS OF TEACHING WORK �± AVAILABLE RESOURCES  

1.1 Organization of teaching work  

1.1.2 The number of students in each class allows for constructive teaching and communication, 
and it compares positively to the current international standards and/or practices [4]. 

Additional comments: On one hand, the currently low number of students allows for constructive 
teaching and communication even on a one-to-one basis. However, the committee felt that this is 
not necessarily sustainable in case of plans for future expansion of student numbers. 

Our Response: No significant expansion in student numbers is expected in the future. More 
precisely, the planned number of students to be admitted in the Department of Mechanical and 
Manufacturing Engineering in the next years is 40-50 annually. 

1.1.3.5. The procedures for the conduct and the format of the examinations and for student 
assessment [3] 

Additional comments: The procedures for the conduct and format of the examinations is not part 
of a formal process of setting exams and moderating those on a departmental level but organized 
and applied individually by each Academic. 

Our Response:  The formatting of the examination procedures followed in the Department of 
Mechanical and Manufacturing Engineering are in line with the general University of Cyprus 
examination rules and procedures that are consistently applied in all Departments within the 
University. These include among others the following: 

�³The University of Cyprus applies the principle of continuous assessment to each course. 
Specifically, the student's performance on a particular subject is assessed, at the discretion of the 
lecturer and with the approval of the Department, in at least two different ways. One of them must 
be the final written examination. The percentage of participation in the final written examination 
in the final score cannot exceed 60% of the final score. The allocation of the percentages for each 
exam, as determined by the curriculum, is independent of the grade the student achieves in each 
exam. The final written exam does not apply only in the case of the diploma thesis, screenwriting 
lessons, study or teamwork�.́ 

In an effort to enhance quality assurance, the Department Chair will be evaluating the statistical 
analysis of course grades along with the existing students�¶ evaluation reports and s/he will then 
be discussing the evaluation outcome with each Academic. 

1.1.3.6. The effective provision of information to the students and the enhancement of their 
participation in the procedures for the improvement of the educational process. [3] 

Additional comments: It is not clear how the students participate and contribute to the 
improvement of the educational process on a fundamental level to make it effective.  

Our Response: So far, �W�K�H�� �V�W�X�G�H�Q�W�V�¶�� �L�Q�Y�R�O�Y�H�P�H�Q�W�� �L�Q�� �W�K�H�� �L�P�S�U�R�Y�H�P�H�Q�W of the educational 
procedures, the undergraduate curriculum, etc. was realized via their representatives (4 in total) 
in the Departmental Council where all the decisions related to the undergraduate curriculum are 
taken. For further participation and involvement in the improvement of the educational process 
on a fundamental level thus enhancing its efficacy, the Undergraduate Studies Committee will 
meet at least once per year with the undergraduate students from all years and discuss possible 
�L�V�V�X�H�V���W�K�D�W���Q�H�H�G���W�K�H���'�H�S�D�U�W�P�H�Q�W�¶�V���D�W�W�H�Q�W�L�R�Q���L�Q���R�U�G�H�U���W�R���L�P�S�U�R�Y�H���W�K�H���H�G�X�F�D�W�L�R�Q�D�O���S�U�R�F�H�V�V. 

1.1.4. Adequate and modern learning resources, are available to the students, including the 
following: 1.1.4.1 facilities [2], 1.1.4.3 infrastructure [2] 

Additional comments (1.1.4.1. and 1.1.4.3): Although the research labs were equipped to a high 
standard and this benefited final year projects, teaching labs for core engineering subjects taught 
in the first three years of study were not considered of adequate number and quality to ensure 
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that the learning objectives are met. This applies particularly to labs related to fluid mechanics, 
thermodynamics and solid mechanics. The committee appreciates that the current spread of the 
Department in many different sites has been a contributing factor to this situation. We encourage 
the Department to strategically develop teaching labs of this type on their new campus and not 
focus only on moving and expanding current research labs.  

Our response: As recognized by the Committee members, the current spread of the Department 
in 4 different sites and the lack of adequate teaching laboratory space prevented the sufficient 
development of teaching labs for core engineering subjects taught in the first 3 years of study.  
�7�K�L�V���L�V�V�X�H���Z�D�V���D�O�U�H�D�G�\���G�L�V�F�X�V�V�H�G���Z�L�W�K�L�Q���W�K�H���'�H�S�D�U�W�P�H�Q�W���D�Q�G���&�R�P�P�L�W�W�H�H�¶�V���F�R�Q�V�W�U�X�F�W�L�Y�H���F�R�P�P�H�Q�W�V��
put more pressure to proceed faster. The Department has put into force a strategic plan for the 
significant improvement of all teaching labs, but with emphasis to laboratories linked to fluid 
mechanics, thermodynamics and solid mechanics. 

The Department already allocated internal funding of �¼��������������for the 2019 calendar year for the 
development of teaching laboratories. In addition, a more significant level of funding (�½��������������) 
has been allocated to the Department by the University for the same purpose in 2020. Therefore, 
all the suggested and other improvements of the teaching laboratories will be completed by the 
end of the 2020-21 academic year.  

In the table appearing in Annex I , �W�K�H���³�(�[�L�V�W�L�Q�J�´�� �D�Q�G�� �³�1�H�Z�´�� �/�D�E�R�U�D�W�R�U�\�� �H�[�H�U�F�L�V�H�V��that are also 
included in the updated course syllabuses are provided. It is noteworthy to mention at this point 
�W�K�D�W�� �V�R�P�H�� �R�I�� �W�K�H�� �³�1�H�Z�´�� �/�D�E�R�U�D�W�R�U�\�� �H�[�H�U�F�L�V�H�V�� �D�S�S�H�D�U�L�Q�J�� �E�H�O�R�Z�� ��highlighted in yellow) will be 
immediately introduced in the courses starting from the next academic semester, whereas the 
rest will be implemented within the next 2 years. 

Particularly for labs related to fluid mechanics, thermodynamics and solid mechanics, (presented 
in detail in Annex I ), the Department has already approved the introduction of a total of 60 new 
laboratory exercises: 

�x 9 for thermodynamics (MME 215 & MME 318) 
�x 8 for fluid dynamics (MME 216 & MME 316) 
�x 2 for heat transfer, MME 217 
�x 1 for thermal engines, MME 318 
�x 4 for strength of materials, MME 256 & MME 257 
�x 36 in all other courses 

1.1.4 Adequate and modern learning resources, are available to the students, including the 
following: 1.1.4.5 academic mentoring [3]. 

Additional comments (1.1.4.5): There is no formal system of Academic mentoring in terms of 
personal tutors who follow the progress and development of the students from the beginning to 
the end of their studies. We encourage the Academics to put such a system in place because the 
general student welfare will benefit from.  

Our response: Academic mentoring involving among others the following of the progress and 
development of the students throughout their studies already takes place through: 
- Each student is assigned an Academic Advisor from day one as a student at the Department. 

Each faculty member has about 15 students to mentor. 
- The D�H�S�D�U�W�P�H�Q�W�� �K�D�V�� �G�H�F�L�G�H�G�� �W�R�� �K�R�O�G�� �D�Q�Q�X�D�O�O�\�� �D�� �³�0�H�Q�W�R�U�L�Q�J�� �'�D�\�´�� �D�W�� �W�K�H�� �E�H�J�L�Q�Q�L�Q�J�� �R�I�� �H�D�F�K��

academic year. This decision will be applied from September 2019 onwards. 
- Compulsory personal meeting of students with their Academic Advisor prior to course 

registration of mentees failing 50% or more of courses per semester. 
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1.1.5. A policy for regular and effective communication, between the teaching personnel and the 
students, is applied [2]. 

Additional comments: There is no formal policy in place outside of one-to-one interactions by 
individual initiative by Academic staff and students. (See above as well)  

Our res ponse:  The regular communication between the teaching personnel and the students 
takes places during office hours set for each course on a weekly basis. The office hours are set 
at the beginning of the semester for each course and appear on all course syllabuses that the 
students get during the first lecture. �7�K�H�� �R�I�I�L�F�H�� �K�R�X�U�V�� �D�U�H�� �D�O�V�R�� �D�Q�Q�R�X�Q�F�H�G�� �L�Q�� �W�K�H�� �'�H�S�D�U�W�P�H�Q�W�¶�V��
website. Additional meetings with students outside the announced office hours are regular. 

1.1.7.-1.1.9. Statutory mechanisms, for the support of students and the communication with the 
teaching personnel, are effective [3]. Control mechanisms for student performance are effective 
[3]. Support mechanisms for students with problematic academic performance are effective [3]. 

Additional comments: No clear mechanisms were demonstrated to the committee in terms of 
control, support and effectiveness.  

Our response:  T�K�H�� �F�R�Q�W�U�R�O�� �R�Y�H�U�� �W�K�H�� �V�W�X�G�H�Q�W�¶�V�� �D�F�D�G�H�P�L�F�� �S�U�R�J�U�H�V�V�� �L�Q�� �D�O�O�� �F�R�X�U�V�H�V�� �D�O�U�H�Ddy takes 
place via banner web, where the Academic Advisor can find all information for his/her mentees 
related to their academic performance and development during their studies. Personal 
appointments between the academic mentor and the mentee are arranged during the semester 
(e.g. after the midterm examinations) �W�R���G�L�V�F�X�V�V���R�Q���W�K�H���V�W�X�G�H�Q�W�¶�V���S�U�R�J�U�H�V�V. During these meetings, 
the Academic Advisor provides advice and support to his/her mentee and helps him/her to make 
corrective actions in cases of poor academic performance. Furthermore, the Department has 
decided to �K�R�O�G���D�Q�Q�X�D�O�O�\���D���³�0�H�Q�W�R�U�L�Q�J���'�D�\�´���D�W���W�K�H���E�H�J�L�Q�Q�L�Q�J���R�I���H�D�F�K���D�F�D�G�H�P�L�F���\�H�D�U�����7�K�L�V���G�H�F�L�V�L�R�Q��
will be applied from September 2019 onwards. 

In addition, compulsory personal appointments of mentees failing 50% or more of courses per 
semester with their Academic Advisor take place prior to on-line registration, after the mentees 
receive a personal e-mail �I�U�R�P���W�K�H���'�H�S�D�U�W�P�H�Q�W�¶�V���6ecretariat. 

For the 1st year undergraduate students, during the first personal meeting with their Academic 
Advisors, the latter provide also information on different sources of guidance and student support 
that are available at the University of Cyprus, including sources of specialist advice and support 
for students with disabilities, information on library services, information on existing possibilities 
for Erasmus exchange programs etc. 

1.1.10. Academic mentoring processes are transparent and effective for undergraduate and 
postgraduate programs and are taken into consideration for the calculation of academic work load 
[2]. 

Additional Comments: Considering that such processes are not formally in place it is unclear to 
the committee how transparency can be applied effectively. 

Our response:  Academic mentoring for undergraduate students is not considered in the 
calculation of the academic load according the University of Cyprus regulations. However, with 
�W�K�H���'�H�S�D�U�W�P�H�Q�W�¶�V���L�Q�L�W�L�D�W�L�Y�H�����V�W�X�G�H�Q�W�V���D�U�H���H�T�X�D�O�O�\���G�L�V�W�U�L�E�X�W�H�G���D�P�R�Q�J���D�O�O���I�D�F�X�O�W�\���P�H�P�E�H�U�V�����7�K�H���V�D�P�H��
procedure is used for the number of Diploma Thesis students that each faculty member is 
supervising. 

1.1.11. The program of study applies an effective policy for the prevention and detection of 
plagiarism [2].  

Additional Comments: There is no policy that has been formally implemented based on current 
University regulations to deal with potentially widespread practices of plagiarisms in coursework 
and written exams. This can be improved by extended use of antiplagiarism online tools to include 
a database of coursework submissions over a gradually increasing period of time. Similarly, 
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introduction of standardized calculators uniformly used by everybody could assist with exam 
plagiarism.  

Our response:  The antiplagiarism online tool SafeAssign is available through Blackboard 
(https://help.blackboard.com/SafeAssign/Instructor/Language_Support), which is accessible to 
all members of UCY academic staff. Students during �H�[�D�P�V�� �D�U�H�� �R�Q�O�\�� �D�O�O�R�Z�H�G�� �W�R�� �X�V�H�� �³�V�L�P�S�O�H�´��
calculators that are not capable of storing information. 

1.1.12. The program of study provides satisfactory mechanisms for complaint management and 
for dispute resolution [2].  

Additional comments: Such mechanism is not clear from the provided information and it is 
important to develop those in view of future proofing the course in case of legal disputes. 

Our response: Activities of courses are carried out based on University of Cyprus regulations. 
For example, the students have access to their exams and in case of a dispute the exam is re-
evaluated. Also, in case of plagiar�L�V�P���W�K�H���V�W�X�G�H�Q�W�V���D�U�H���U�H�S�R�U�W�H�G���W�R���W�K�H���³�'�L�V�F�L�S�O�L�Q�D�U�\���&�R�P�P�L�W�W�H�H���I�R�U��
�6�W�X�G�H�Q�W���,�V�V�X�H�V�´���Z�K�H�U�H���W�K�H���F�D�V�H���L�V���W�K�R�U�R�X�J�K�O�\���L�Q�Y�H�V�W�L�J�D�W�H�G�� 

1.3 Teaching Personnel  

1.3.1., 1.3.2. and 1.3.11. The number of full-time academic personnel, occupied exclusively at the 
institution, and their fields of expertise, adequately support the program of study [2].  
�7�K�H���S�U�R�J�U�D�P�¶�V���&�R�R�U�G�L�Q�D�W�R�U���K�D�V���W�K�H���T�X�D�O�L�I�L�F�D�W�L�R�Q�V���D�Q�G experience to efficiently coordinate the program of 
study. [3]  

Additional comments: All members of Academic staff are experts in their field of research. 
However, the committee felt that because the fields of expertise of some of the Academics 
(starting from their undergraduate degrees) are not all core mechanical engineering, the program 
of study and individual courses have not been structured from the beginning and throughout with 
traditional core mechanical engineering content. For example, this was particularly evident in the 
fluid mechanics stream, turbomachinery, traditional power systems (including nuclear) and 
mechanical design assignments.  

Our re sponse:  It is true that basic training of some faculty members is not in Mechanical 
Engineering. The Department has decided that future hiring will have a first degree in Mechanical 
Engineering in order to increase the number of faculty with traditional Mechanical Engineering 
training. Already, all three new hires in 2019 have a first degree in Mechanical Engineering. The 
existing faculty with no Mechanical Engineering training are given teaching responsibilities that 
provide their expertise needed by the undergraduate program. For example, typical 4-year 
Mechanical Engineering programs have physics courses taught by the Physics Department, 
however, we have these courses taught by our faculty with Physics background. In addition, our 
Chemistry for Engineers course is taught by our faculty with Chemistry background and our 
Materials course is taught by our faculty with Material Science background. This provides better 
quality to the students s�L�Q�F�H���W�K�H�V�H���F�R�X�U�V�H�V���D�U�H���W�D�X�J�K�W���E�\���H�[�S�H�U�W�V���L�Q���W�K�H���F�R�X�U�V�H�V�¶���D�U�H�D�V���Z�L�W�K���G�L�U�H�F�W��
guidance from the Department. 

All courses related to the Fluid Mechanics stream have been significantly revised (actual context 
and the associated learning objectives). This particularly applies for the courses of 
thermodynamics (MMK215 & MMK315) and fluid dynamics (MMK215 & MMK315). The adopted 
improvements in these courses now allow the introduction of classical topics such as 
�W�X�U�E�R�P�D�F�K�L�Q�H�U�\���D�Q�G���S�R�Z�H�U���V�\�V�W�H�P�V���L�Q���W�K�H���F�O�D�V�V�H�V���R�I���³�7�K�H�U�P�D�O���(�Q�J�L�Q�H�V�´�����0�0�.�����������D�Q�G���³�(�Q�H�U�J�\��
�6�\�V�W�H�P�V�´�����0�0�.�����������D�F�F�R�U�G�L�Q�J�O�\�����$���V�H�F�W�L�R�Q���K�D�V���E�H�H�Q���D�G�G�H�G���L�Q���W�K�H���O�D�W�W�H�U���Z�K�H�U�H���D�U�H�D�V���R�I���Q�X�F�O�H�D�U��
energy related to Mechanical Engineers is discussed. These changes will be applied by the next 
academic semester after their approval by the Undergraduate Studies Committee of the 
University of Cyprus. Out of the 60 new laboratory exercises, 15 will be also applied next 
semester. The rest of the laboratory exercises will be introduced when the related equipment will 
be obtained by the Department in 2020-2021. Moreover, the Fluid Mechanics stream will be also 
strengthened by hiring an extra faculty member who is expected to start by the beginning of 2020. 



6 
 

There are three courses involving design: Machine Elements MME 345, Machine Design 346 and 
Design and Manufacturing 347. As part of evaluation for all three courses assignments in topics 
ranging from technical and industrial design to design conforming to current manufacturing 
capabilities are given. 

1.3.3. The specializations of Visiting Professors adequately support the program of study [1]. 

Additional comments: We were not informed of any formal appointments of Visiting Professors to 
support the program of study.  

Our response : Visiting Professors have been appointed in the MME Department in the past for 
supporting the program of study. Examples include the following: 

�x Prof. Andreas Polycarpou, Texas A&M University, U.S.A. 
�x Dr. Alesio Alexiades, University of Birmingham, United Kingdom  
�x Dr. Apostolos Korlos, University of Thessaly, Greece. 
�x Dr. Dimosthenis Michalopoulos, University of Patras, Greece. 
�x Prof. Panos Charalambides, University of Maryland, Baltimore County (UMBC), U.S.A. 
�x Dr. Damian Rouson, P.E., Sourcery Institute 

It is noteworthy to mention at this point that although Visiting Professor positions are often 
announced in the Department, there are difficulties in attracting candidates from abroad due to 
language restrictions (official language at the undergraduate level is Greek) as well as different 
term schedule applied at the University of Cyprus (Fall semester: beginning of September �± end 
of December; Spring Semester: mid-January �± end of May) compared to Greek and other 
European Universities. Based on the above, in the future the Department will be targeting in 
attracting Visiting Professors for the summer semester. 

1.3.10. Future redundancies / retirements, expected recruitment and promotions of academic 
personnel safeguard the unimpeded implementation of the program of study within a five-year 
span [3].  

Additional comments: Considering the unfortunate event of a member of Academic staff passing 
away unexpectedly, the Department found itself in a position that safeguarding the program in a 
particular area was not easy to handle. Although, for planned retirements, redundancies, 
sabbaticals, etc. there maybe no issue, it seems that there is no contingency plan in place that 
would assist supervised students by smooth transition to a new status. 

Our response:  There are several courses that can be taught by at least 2 faculty members in the 
Department and this has been already applied in the past on various occasions (sabbatical and 
unpaid leaves, election of faculty members in higher administrative bodies, unexpected illness, 
etc.) More precisely the following courses have been already taught by more than 1 faculty 
members in the Department: Materials Science and Engineering I and II: Ioannis Giapintzakis, 
Theodora Kyratsi and Theodora Krasia; Introduction to Electromagnetism: Ioannis Giapintzakis, 
Matthew Zervos; Numerical methods: Michalis Averkiou, Vasileios Vavourakis, Triantafyllos 
Stylianopoulos; Introduction to engineering: Andreas Kyprianou, Theodora Kyratsi. There are 
many other courses that could be taught by more than 1 faculty member, however, so far there 
was no need for that. The recruitment of new faculty members (4 Mechanical Engineers by 2020) 
will further assist to the realization of course and student re-allocation on occasions as those 
stated above. 

2. PROGRAM OF STUDY AND HIGHER EDUCATION QUALIFICATIONS  

2.1 Purpose and Objectives and learning outcomes of the Program of Study  

2.1.1., 2.1.2., 2.1.4.-2.1.7. The purpose and objectives of the program of study are formulated in 
terms of expected learning outcomes and are consistent with the mission and the strategy of the 
institution [3]. The purpose and objectives of the program and the learning outcomes are utilized 
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as a guide for the design of the program of study [2]. �7�K�H�� �S�U�R�J�U�D�P�¶�V�� �F�R�Q�W�H�Q�W���� �W�K�H��methods of 
assessment, the teaching materials and the equipment, lead to the achievement of the �S�U�R�J�U�D�P�¶�V��
purpose and objectives and ensure the expected learning outcomes [3]. The learning process is 
properly designed to achieve the expected learning outcomes [2]. The higher education 
qualification awarded to the students, corresponds to the purpose and objectives and the learning 
outcomes of the program [3]. 

Additional Comments: On the basis of the program document and the discussions that followed 
the committee felt that the way learning objectives and outcomes had been formulated was not 
consistent across all courses. It was not clear how the learning outcomes were matched against 
coursework assessment and written examinations. The program document needs to be 
streamlined and harmonized to illustrate better the coherence of the learning outcomes as a 
whole. The order of courses MME 155 and MME 255 does not seem right, at least according to 
how the learning outcomes are listed. Also, a similar problem was identified in the sequence of 
MME 325 and MME 327.  

Our response:  The Undergraduate Studies Committee handled this issue and the modified 
syllabus documentation in terms of learning objectives and outcomes reflecting the comments 
from the Evaluation Committee are provided in Annex II. More specifically the content of MME 
327 has been enhanced in order to build on the material taught in MME 325. Similarly, the content 
of MME155 and MME255 has been modified to avoid overlap and guarantee smooth transition 
between the two courses. 

2.2 Structure and Content of the Program of Study  

2.2.1The course curricula clearly define the expected learning outcomes, the content, the 
teaching and learning approaches and the method of assessing student performance [3]. 2.2.3. 
The program of study is structured in a consistent manner and in sequence, so that concepts 
operating as preconditions precede the teaching of other, more complex and cognitively more 
demanding, concepts [2]. 2.2.4. The higher education qualification awarded, the learning 
outcomes and the content of the program are consistent [4]. 2.2.6. The content of courses and 
modules, and the corresponding educational activities are suitable for achieving the desired 
learning outcomes with regards to the knowledge, skills, and abilities which should be acquired 
by students [3]. 2.2.7. �7�K�H���Q�X�P�E�H�U���D�Q�G���W�K�H���F�R�Q�W�H�Q�W���R�I���W�K�H���S�U�R�J�U�D�P�¶s courses are sufficient for the 
achievement of learning outcomes [3]. 

Additional comments: There are issues of consistency and coherence in the structure of the 
program along the lines elaborated in the previous section.  

Our response:  Based on the Commit�W�H�H�¶�V���U�H�P�D�U�N�V���F�R�Q�F�H�U�Q�L�Q�J���W�K�H���F�R�Q�V�L�V�W�H�Q�F�\���D�Q�G���F�R�K�H�U�H�Q�F�H��
�L�Q�� �W�K�H�� �S�U�R�J�U�D�P�¶�V�� �V�W�U�X�F�W�X�U�H���� �W�K�H�� �8�Q�G�H�U�J�U�D�G�X�D�W�H��Studies Committee oversaw the modification of 
courses and the curriculum revised course descriptions are provided in Annex I I. In general, the 
content of most courses was modified in order to avoid overlaps between courses, provide 
continuation among courses and built on material preceding the courses. Also, experimental 
exercises are added in many courses in order to augment the understanding of the theory. Two 
more drastic changes were made: Mechatronics II content is modified to include electric machines 
and their drives; a new course is added in Solid Mechanics (now have Solid Mechanics and 
Strength of Materials) see revised curriculum in Annex III - in order to provide students with more 
depth in their knowledge of the topics and introduce failure criteria. The addition of this new course 
results in the reduction of all courses in the 4th semester to 5 ECTS and the appropriate 
adjustment of their workload. 

2.2.2 The European Credit Transfer System (ECTS) is applied and there is true correspondence 
between credits and workload per course and per semester for the student either he / she studies 
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in a specific program or he/she is registered and studies simultaneously in additional programs 
of studies according to the European practice in higher education institutions [3].  

Additional comments: It was felt both from the program document and discussions with students 
that there is a mismatch in the allocated 10 ECTS of the final year project and the actual workload 
experienced in practice by the students. It is suggested that the number of ECTS be increased to 
at least 15 or perhaps up to 20. The larger figure would apply in case the Department elected to 
proceed with substantial group projects like Formula Student, Shell 21 Eco marathon, drone 
competitions, etc. This would need to be balanced by removal of ECTS from elective courses. 

Our response:  �)�R�O�O�R�Z�L�Q�J�� �W�K�H�� �&�R�P�P�L�W�W�H�H�¶�V�� �V�X�J�J�H�V�W�L�R�Q���� �W�K�H�� �(�&�7�6�� �D�O�O�R�F�D�W�H�G�� �I�R�U�� �W�K�H��final year 
project is increased to 15. This increase will be balanced by the decrease of ECTS in 4th year 
elective courses from 7 ECTS to 6 ECTS. Consequently, the content in 4XX technical elective 
courses is �D�S�S�U�R�S�U�L�D�W�H�O�\���D�G�M�X�V�W�H�G���L�Q���W�H�U�P�V���R�I���V�W�X�G�H�Q�W�V�¶���Z�R�Uk load. Moreover, the Formula Racing 
Team University of Cyprus (FRTUCY) has been recently established by the Department, starting 
officially in September 2019 (https://ucy.ac.cy/frtucy/). 

2.3 Quality Assurance of the Program of Study  

2.3.1.,2.3.3. �7�K�H�� �D�U�U�D�Q�J�H�P�H�Q�W�V�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �S�U�R�J�U�D�P�¶�V�� �T�X�D�O�L�W�\�� �D�V�V�X�U�D�Q�F�H�� �G�H�I�L�Q�H clear 
competencies and procedures [2]. The guide and / or the regulations for quality assurance, 
provide detailed information and data for the support and management of the program of study 
[2]. 

Additional comments: The committee were not made aware of any clear procedures and detailed 
information to support quality assurance.  

Our response:  The operation of the Undergraduate Studies Committee is modified by the 
�'�H�S�D�U�W�P�H�Q�W�¶�V�� �&�R�X�Q�F�L�O�� �L�Q�� �R�U�G�H�U�� �W�R�� �E�H�W�W�H�U�� �K�D�Q�G�O�H�� �T�X�D�O�L�W�\�� �D�V�V�X�U�D�Q�F�H���� �7�K�H�� �8�Q�G�H�U�J�U�D�G�X�D�W�H��Studies 
Committee will be having a meeting with all undergraduate students at the end of the academic 
year in order to address their concerns related to the courses and studies in general. Based on 
this meeting corrective measures can be taken. Also, the Undergraduate Studies Committee will 
have meetings with the Teaching Assistants for identifying possible issues that need to be 
addressed. In addition, the Department Chair will be now collecting the statistical analysis of all 
courses and will be using it along the course evaluation provided by the students for possible 
corrective actions (see also in 2.4.1-2.4.2 for more detail). 

2.3.2. Participation in the processes of the system of quality assurance of the program, is ensured 
for: 2.3.2.2. the members administrative personnel [3] and 2.3.2.3 the students [2]. 

Additional comments: The committee felt that the members of Academic staff safeguard quality 
by ad-hoc efforts. Considering the lack of clear formal procedures for quality assurance, it is again 
unclear how administrative personnel and students participate effectively in such efforts.  

Our response:  There are four elected student representatives with voting rights who attend the 
Departmental Council which determines the quality assurance processes. In addition, the 
Undergraduate Studies Committee will meet at least once per year with the undergraduate 
students from all years and discuss possible issues �W�K�D�W���Q�H�H�G���W�K�H���'�H�S�D�U�W�P�H�Q�W�¶�V���D�W�W�H�Q�W�L�R�Q���L�Q���R�U�G�H�U��
to improve the educational process. 

The administrative personnel support the day-to-day operation of the program in order to ensure 
the smooth operation of the non-teaching aspects of the program. There is an annual meeting of 
the Chair of the Department with the administrative personnel where they discuss in detail the 
effectiveness of their support, their participation in all activities as well as their assessment. This 
is part of the evaluation process of the administrative personnel that is carried out annually by the 
Department. Chair. 
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2.3.3 The guide and / or the regulations for quality assurance, provide detailed information and 
data for the support and management of the program of study [2]. 

Our response : The University of Cyprus in promoting recognition of quality and excellence in 
teaching, has developed a policy for ensuring quality teaching at the Institution. More information 
can be found in the following link: 
https://www.ucy.ac.cy/graduateschool/documents/Phd/ENGLISH_QualityofTeachingPolicyDocu
ment.pdf. 

2.4 Management of the Program of Study  

2.4.1.-2.4.2. Effective management of the program of study with regard to its design, its approval, 
its monitoring and its review, is in place [3]. It is ensured that learning outcomes may be achieved 
within the specified timeframe [3]. 

Additional comments: Although the program of study is managed by members of Academic staff 
within the merit of their own individual courses, there is no higher level dedicated committee to 
oversee the whole program development and running throughout the Academic year. Such a 
committee would need to report to departmental meetings after having met on a regular 23 basis. 
�,�W���L�V���V�X�J�J�H�V�W�H�G���W�R���I�R�U�P���V�X�F�K���D���³�7�H�D�F�K�L�Q�J���&�R�P�P�L�W�W�H�H�´���W�K�D�W���Z�L�O�O���P�H�H�W���D�W���O�H�D�V�W���W�Z�L�F�H���S�H�U���V�H�P�H�V�W�H�U����
preferably at the start and the end of each semester. This could act as a starting point to 
harmonize the syllabus documentation in terms of learning objectives and outcomes. Then, it 
could focus on highlighting needs in terms of teaching equipment and planning any new courses.  

Our response: One of the main duties of the existing Undergraduate Studies Committee is to 
oversee the whole program development teaching and running throughout the Academic year on 
a systematic basis. The Undergraduate Studies Committee members have already worked on 
the harmonization of the course documentation in terms of learning objectives and outcomes as 
pointed out by the Evaluation Committee. The Undergraduate Studies Committee will continue to 
�Z�R�U�N�� �R�Q�� �W�K�L�V�� �L�Q�� �R�U�G�H�U�� �W�R�� �I�X�U�W�K�H�U�� �L�P�S�U�R�Y�H�� �W�K�H�� �F�R�X�U�V�H�V�¶�� �H�I�I�H�F�W�L�Y�H�Q�H�V�V�� �D�Q�G�� �R�Y�H�U�D�O�O�� �X�Q�G�H�U�J�U�D�G�X�D�W�H��
curriculum quality. In the following Table the existing and new Tasks set for the Undergraduate 
Studies Committee are summarized: 
 
Table 1: Existing and new tasks set for the Undergraduate Studies Committee  

Already existing tasks  New tasks ( already approved by the 
Departmental Council)  

Preparation of the course timetable per 
semester 

Meeting (at least once per year) with the 
undergraduate students from all years and 
discuss possible issues that need the 
�'�H�S�D�U�W�P�H�Q�W�¶�V���D�W�W�H�Q�W�L�R�Q���L�Q���R�U�G�H�U���W�R���L�P�S�U�R�Y�H��
the educational process. 

Student transfers Internships with industry 

Course ECTS units transfer Students exchange programs 

Coordination of diploma theses Meetings with the Teaching Assistants (at the 
beginning of each semester) 

Allocation of Teaching Assistants per 
course 

Evaluation of Teaching Assistants 

2.4.3.-2.4.8.  Additional comments: No major issue was identified but it is suggested to introduce 
two different sections in the course evaluation forms were the students will grade the course itself 
and the instructor separately. In the case of practical training, note: Not relevant beyond practical 
training involved with workshops sessions or final year projects. 
- The number of credit units for courses and the number of credits for practical training 
- In which semester does practical training takes place? 
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- Note if practical training is taking place in a country other than the home country of the institution 
which awards the higher education qualification 

Our response:  The course evaluation forms introduce several sub-sections as follows: (a) 
Demographics (b) Section A: Course classes (c) Section B: The course overall (d) Section C: The 
lab/the tutorial/fieldwork (if valid) and (e) comments. The course evaluation form is provided in 
Annex I V. 

Students placement will begin on an optional basis and accredited with 10 ECTS units from 
September 2019 onwards. The placement will be taking place during summer between the 3rd 
and 4th year of studies. However, the Department already encouraged student placements in 
Cyprus and abroad in cooperation with the Liaison Office or via personal initiatives of members 
of the academic personnel. A few examples appear below: 

Students placement  in Cyprus  
�x Elysee Irrigation 
�x Vassiliko Cement Works Public Company Ltd. 
�x Electricity Authority of Cyprus 
�x Cyprus Telecommunications Authority 
�x Hellenic Copper Mines 
�x PWC 
�x TELMEN 
�x Novatex Solutions Ltd. 
�x Department of Mechanical and Electrical Services 

Students placement  in Europe and in the U.S.A.  
�x Germany - Bosch, Airbus 
�x Netherlands - Medspray 
�x USA �± Simulations Plus, Omeros Corporation 

2.5 International Dimension of the Program of Study  

2.5.1. �7�K�H�� �S�U�R�J�U�D�P�¶�V�� �F�R�O�O�D�E�R�U�D�W�L�R�Q�V�� �Z�L�W�K�� �R�W�K�H�U�� �L�Q�V�W�L�W�X�W�L�R�Q�V�� �D�U�H�� �F�R�P�S�D�U�H�G positively with 
corresponding collaborations of other departments / programs of study in Europe and 
internationally [3]. 

Additional comments: Although research collaborations may compare positively with other 
institutions, it is unclear whether any teaching collaborations are being pursued actively to a high 
level. 

Our response:  The Department has a specific plan to improve its teaching collaborations through 
targeted actions such as Erasmus+ exchange programs by offering some undergrad courses in 
English, undergraduate exchange visits (e.g. with Texas A&M), Erasmus+ staff mobility for 
�W�H�D�F�K�L�Q�J���S�U�R�J�U�D�P�V�����S�D�U�W�L�F�L�S�D�W�L�R�Q���R�I���W�K�H���'�H�S�D�U�W�P�H�Q�W�¶s academic personnel in short��Short-Cycle 
Training Courses (e.g. Erasmus+ Short-Cycle training course on Thermal Analysis in Material 
Science/SC-ThAnMA), summer short courses offered by visiting professors etc.   

2.5.2. The program attracts Visiting professors of recognized academic Standing [1]. 

Additional comments: There has not been any formal proof of visiting professors of high 
international standing being attracted to the program of study.  

Our response:  Response as in 1.3.3. 
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2.5.4. The academic profile of the program of study is compatible with corresponding programs 
of study in Cyprus and internationally [3]. 

Additional comments: The matter has been commented on in previous sections. Also, comment 
on the degree the program compares positively with corresponding programs operating in Cyprus 
and abroad in higher education institutions of the same rank. 

Our response: We believe that we provide great education to our students who are well prepared 
for either employment and/or graduate studies. Indications of the quality of our program and 
graduates are of the high employability of our graduates reaching 85%, of which 89% in 
Mechanical Engineering related jobs. It is noteworthy to mention that our graduates are employed 
abroad by Bosch, Rolls Royce, General Electric Health Care, UK, etc. Moreover, our graduates 
with a BSc continued graduate studies at internationally recognized universities like: University of 
California Berkeley, ETH Zurich, Imperial College, National Technical University of Athens, Delft, 
UCL, University of Nottingham, EPFL, Kingston, Sheffield, Warwick etc. In terms of admissions, 
our Department is 4th in the selection of high school students among all public university 
departments in Cyprus and 1st among engineering departments at University of Cyprus. Finally, 
the external evaluation of our Department by an international committee in 2011 ranked our 
Department among the best 25% Mechanical Engineering Department in the USA and UK. 

2.6 Connection with the labor market and the societ y 

2.6.1.-2.6.3. The procedures applied, so that the program conforms to the scientific and 
professional activities of the graduates, are adequate and effective [3]. 

Additional comments: Although indicators for the employability of graduates appear satisfactory, 
there is room for improvement in terms of effective support procedures to be applied formally. 
Similarly, benefits to the society can be strengthened by industrial involvement in terms of advice 
and feedback. 

Our response: Starting next year the UCY career office will offer CV writing clinic and interview 
simulation specifically designed for the needs of our students. The University organizes annually 
a career fair where local companies are invited and our students have a chance to talk to 
�F�R�P�S�D�Q�L�H�V�¶��representatives and identify employment opportunities.  

4. ADMINISTRATION SERVICES, STUDENT WELFARE AND SUPPORT OF TEACHING 
WORK 

4.1 Administrative Mechanisms  

4.1.1.-4.1.3. Statutory administrative mechanisms for monitoring and supporting students are 
sufficient [3]. The efficiency of these mechanisms is assessed on the basis of specific criteria [3].  

Additional comments: Although, mechanisms are in place for Academic and personal matters, 
there is no clear evidence of how these are applied formally and efficiently, neither their 
associating criteria. 

Our response: The Department provides all necessary support services to our students through 
the secretariat of the Department. The efficiency of this support is assessed by the Chair who 
takes corrective actions to improve these services.  
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4.2 Infrastructure / Support  

4.2.3.,4.2.4. The facilities are adequate in number and size [2]. The equipment used in teaching 
and learning (laboratory and electronic equipment, consumables etc.) are quantitatively and 
qualitatively adequate [2]. 

Additional comments: While the research labs are well equipped, the teaching labs suffer from 
low level investment in terms of equipment and strategically defined priorities for experiments to 
support the curriculum. 

Our response:  As above (see 1.1.4) 

4.3 Financial Resources  

4.3.1. The management and allocation of the financial resources of the program of study, allow 
for the development of the program and of the academic / teaching personnel [3]. 

Additional comments: There could have been better allocation of financial resources to develop 
the program in terms of practical lab exercises in purposely designed teaching labs.  

Our response:  Part of the financial resources provided in the past by the University of Cyprus, 
have been used in developing the program and the teaching personnel. This was achieved by 
hiring new personnel and through technical training of technicians and laboratory teaching staff. 
The financial resources from the University of Cyprus will increase in the next 2 years and a 
significant part of this money will be allocated for the development of our teaching personnel and 
laboratories. 

FINAL REMARKS �± SUGGESTIONS 
Please note your final remarks and suggestions for the program of study and/or regarding 
particular aspects of the program. 
In addition to suggestions made earlier on this report, the following need to be considered as well: 

Personal homepages should be constructed for all faculty. 

Our response: �)�R�O�O�R�Z�L�Q�J���W�K�H���&�R�P�P�L�W�W�H�H�¶�V���F�R�P�P�H�Q�W���W�K�H���S�H�U�V�R�Q�D�O���K�R�P�H�S�D�J�H�V���Rf all MME faculty 
members have been constructed with the same template and displaying similar information 
(http://www.ucy.ac.cy/mme/en/staff/academic). 

Teaching sharing between departments is encouraged. 

Our response:  Our students take courses from the Department of Mathematics and Statistics 
and the Language Center during the 1st and 2nd year of their studies as well as free electives. In 
return, our Department offers one course (MME 145-Computer Aided Drafting) for the students 
of the Center of Entrepreneurship at the University of Cyprus and another one (MME 156) as a 
free elective to all University students.  

The students felt that their maths courses should be more aligned with engineering mathematics 
that would be applied to their engineering courses later on, rather than be abstract or purely 
theoretical. 

Our response: �7�K�H�� �V�W�X�G�H�Q�W�V�¶�� �F�R�P�P�H�Q�W�V�� �F�R�Q�F�H�U�Q�L�Q�J�� �W�K�H�� �P�D�W�K�H�P�D�W�L�F�V�� �F�R�X�U�V�H�V�� �R�I�I�H�U�H�G�� �E�\�� �W�K�H��
Department of Mathematics and Statistics �K�D�Y�H�� �D�O�U�H�D�G�\�� �E�H�H�Q�� �G�L�V�F�X�V�V�H�G�� �Z�L�W�K�� �W�K�H�� �V�W�X�G�H�Q�W�V�¶��
representatives at the Departmental council and they have been taken into account. More 
precisely, there are ongoing discussions with faculty members of the Department of Mathematics 
and Statistics in order to better satisfy this request.  
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Although the experimental methods and statistical analysis course is commendable, there is a 
need for technical report writing tutorial/course. 

Our response: Tutorials on Technical report writing have been included in the course  
MME 105-Experimental and Statistical Analysis. Moreover, tutorials on Technical Report Writing 
will be conducted for the Diploma Thesis students. 

We encourage course delivery by more than one Academic member of staff. 

Our response:  Delivering courses by more than one Academic member of the staff could be 
applicable in some cases for example Mechatronics II, Experimental and Statistical analysis and 
Computer-Aided drafting. In addition, several courses can be taught by different faculty members 
on a rotation basis (see also response in 1.3.10). 

We encourage adding a course, such as a non-examinable course "Horizons in Mechanical 
Engineering" in the first year, which will consist of popular science presentations given by relevant 
sectors in order to expose the students to practical aspects of the profession. 

Our response: �$�� �V�H�P�L�Q�D�U�� �V�H�U�L�H�V�� �H�Q�W�L�W�O�H�G�� �³Horizons in Mechanical Engineering�´�� �K�D�V�� �E�H�H�Q��
included in the course MME 106-Introduction to Engineering. (5x2 hours in total). This seminar 
series will include presentations from professional mechanical engineers that work in various 
sectors of the Cypriot economy. The students have the opportunity to discuss on various issues 
at the end of each presentation. 

Statistical analysis of student grades needs to be strengthened by inclusion of distributions. 

Our response:  Statistical analysis of the students�¶ grades including distributions will be carried 
out for all courses of the undergraduate curriculum and the outcome will be used by Chair of the 
MME Department as additional information to the course evaluations provided by the students. 
These two pieces of information are complementary and will provide direction to the instructor for 
improving the course. 
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Annex I �± Course Laboratory Exercises - Existing and New  

New laboratory exercises highlighted in yellow will be introduced during the next academic semester. 

Course Code/Name  Existing Laboratory Exercises  New Laboratory Exercises  

General Engineering  

MME105 
Experimental and 
Statistical Analysis 

�x Law of �F�R�Q�V�H�U�Y�D�W�L�R�Q���R�I���O�L�Q�H�D�U���P�R�P�H�Q�W�X�P�����1�H�Z�W�R�Q�¶�V�����Q�G��
Law) 

�x Determination of friction coefficient 
�x Spring Constitutive Law: Statics and Dynamics 
�x Conservation of Energy: Torque �± Work 
�x Torque of Parallel and non-parallel forces 
�x Moment of inertia 
�x Thermal expansion and specific heat capacity 
�x �*�D�V���/�D�Z�V�����%�R�\�O�H�¶�V���/�D�Z���D�Q�G���&�K�D�U�O�H�V�¶���/�D�Z 
�x Determination of viscosity by falling sphere method 

�x Dynamics of rotation - gyroscope 
�x Measuring electrical quantities �± �2�K�P�¶�V���/�D�Z 
�x DC motor and electric circuit 
�x Study of flows around bodies (drag and lift 

measurements) 
�x Buoyancy effects in immersed objects and density of a 

fluid - �$�U�F�K�L�P�H�G�H�¶�V���S�U�L�Q�F�L�S�O�H 

Thermal Fluids  

MME 215 
Thermodynamics I 

�x None �x Heat Capacity of Gases from Pressure Volume and 
Temperature Data 

�x Adiabatic Process 
�x Isothermal Process 
�x Operation of Heat Engine / Otto Cycle 
�x Matlab assignment using thermodynamic tables with 

applications on cycles 
MME 216 
Fluid Mechanics I 

�x None �x Flow visualization 
�x �0�D�Q�R�P�H�W�U�\���D�Q�G���%�H�U�Q�R�X�O�O�L�¶�V���S�U�L�Q�F�L�S�O�H 
�x Drag and lift around bodies (assignment, they print 

bodies) in a wind tunnel 
�x Pipe Flow: frictional losses in pipes 
�x Introduction to Flow metering techniques (manometers, 

pitot, Venturi, orifice) 
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MME 217 
Heat Transfer 

�x Measurement of thermal conductivity 
�x Coefficient of thermal emissivity 
�x Effect of distance on thermal radiation 

�x Laboratory assignment in Matlab 
�x Laboratory assignment in SolidWorks 

MME 315 
Thermodynamics II 

�x None �x Design competition for the optimization of a 
thermodynamic system using computer software 

�x Thermodynamics of the refrigeration circuit 
�x Vapor pressure of water Boiling process 
�x Heat pump for cooling / heating operation 

MME 316 
Fluid Mechanics II 

�x None �x Hydraulic gradient in a pipe network 
�x Pump performance & operational envelopes 
�x Experimental techniques in fluid dynamics (measurement 

in a BL with hot wires, pitot tubes, venture meters) 
MME 318 
Thermal Engines 

�x Assembly-disassembly of an ICE  
�x Torque and power delivered by a petrol ICE 
�x Emissions of an ICE 

�x PV diagram of a diesel engine 

Dynamics and Control  

MME 225 
Dynamics 

�x None �x Study of mass moment of inertia and angular 
acceleration 

�x Study of centrifugal force on rotating masses  
�x Study of Coriolis force in rotating reference systems 

MME 226 
Mechatronics I 

�x None �x Half and full wave rectifier 
�x RLC circuits 
�x Transformers 
�x RLC-DC circuits 
�x RLC-AC circuits 
�x Digital circuits and logic gates 
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MME 227 
Vibrations 

�x None �x Responses of free undamped and damped systems 
�x Free bending vibration and natural frequency 

determination 
�x Forced vibration and experimental determination of 

frequency response functions 
MME 228 
Mechatronics II 

�x Familiarization with the front panel and block diagram 
environment of LabView 

�x Manipulation and interconversion of numeric types, 
logic variables and operations 

�x Introduction to strings, arrays matrices 
�x Timing and timers, indicators and controls 
�x Iteration control and conditionals 
�x Data acquisition and signal processing 

�x Dynamic analysis and parameter identification of DC, 
brushless DC, stepper, servo motors. 

�x Design and implementation of motor drive 

MME 325 
Modeling and 
Analysis of Dynamic 
Systems 

�x Low-frequency electromechanical system �x Two-tank fluid system 
�x Fluid-Mechanical component interaction 

MME 327 
Control Engineering 

�x None �x Rotary flexible joint / flexible link arm control 
�x Linear / rotary servo inverted pendulum control 

MME 420 
Robotics 

�x None �x Motion planning and programming of basic pick-and-
place tasks 

�x Industrial application simulation using a belt conveyor 

Materials, Design and Manufacturing  

MME 155 
Material Science 
and Engineering I 

�x Introduction to crystallography 
�x Metallography 
�x Phase diagrams 
�x Impact test 
�x Hardness test (Rockwell, Vickers) 

�x None 

MME 256 
Solid Mechanics 

�x Tensile test (of ductile and brittle metals) 
�x Bending test (Three-point, Cantilever) 

�x Compression test 
�x Torsion test (axisymmetric, non-axisymmetric) 
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MME 257 
Strength of Materials 

�x None �x Buckling 
�x Photo-elasticity (stress flow, stress concertation) 

MME 345 
Machine Elements 

�x None �x Experimental setups for hands-on experience and 
demonstrations of the machine elements taught in this 
course 

�x Demonstration of spur, helical and worm gear units 
�x Disassembly/Assembly of gearbox 

MME 346 
Mechanical Design 

�x None �x Belt drive and belt friction 
�x Clutches and friction 
�x Determination of gear efficiency 

MME 347 
Design and 
Manufacturing 

�x Metrology 
�x Screws and thread-generating processes 
�x Manual turning exercises and project (spinning top 

competition) 

�x None 

MME 348 
Manufacturing 
Processes 

�x CAD-CAM project  
�x Additive manufacturing 
�x Electro-discharge machining 
�x Thermoforming 
�x Welding (fusion and solid state) 

�x None 

MME 442 
Laser-based 
Manufacturing 
Applications 

�x Laser marking and cutting 
�x Laser scanning 
�x Laser surface measurements and modifications  
�x Laser welding 

�x None 

MME 443 
Advanced Metal 
Working Processes 

�x None �x Cold and hot forging 
�x Material strengthening 
�x Sheet blanking, bending and forming 

MME 456 
Properties of 
Polymers and 
Polymer Processing 

�x Thermomechanical testing by Dynamic Mechanical 
Analysis 

�x Fabrication of polymer nanofibers by electrospinning 

�x Rheological characterization of polymers 
�x Synthesis of physically crosslinked polymer networks 
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Annex II  - Revised Course descriptions & Learning Outcomes  
Items in green are new laboratory exercises. 

General Engineering  

Course Title Experimental and Statistical Analysis  

Course Code MME 105 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 1st year / 1st Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Theodora Krasia-Christoforou 

ECTS 5 Lectures / week 1 hour Laboratories / 
week 3 hours  

Course Purpose 
and Objectives 

This experimental course aims to introduce the students to basic 
experimental techniques, statistical data analysis and technical (laboratory) 
report writing. Moreover, one of its primary objectives is to enable the students 
to make the transition from the physical principles they have been taught, to 
engineering notions. 

Learning 
Outcomes 

�x Comprehend basic engineering principles. 
�x Perform laboratory experiments with accuracy and report accurately their 

observations during an experiment. 
�x Analyze primary experimental data and perform statistical data analysis.   
�x Develop the ability to evaluate the experimental results and appraise the 

quality of an experiment. 
�x Demonstrate the ability to prepare and submit well-structured written 

laboratory reports. 
�x Understand the significance of complying with health and safety 

regulations in laboratories. 
�x Be able to compare the experimental results with bibliographic data. 

Prerequisites None Required None 

Course Content 

This experimental course aims to introduce the students to basic 
experimental techniques employed for the determination of physical 
parameters, to the statistical analysis of experimental data, graphical 
methods for data presentation and to the preparation of laboratory reports. 
Moreover, one of its primary objectives is to enable the students to make the 
transition from the physical principles they have been taught, to engineering 
notions. In addition, during this course the students attend a series of 
seminars including health and safety regulations in laboratories, technical 
report writing, introduction to library services, training on the use of the 
electronic library catalogue, information resources, and reference tools and a 
seminar related to plagiarism. 
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Laboratory Exercises  
�x �/�D�Z���R�I���F�R�Q�V�H�U�Y�D�W�L�R�Q���R�I���O�L�Q�H�D�U���P�R�P�H�Q�W�X�P�����1�H�Z�W�R�Q�¶�V����nd Law) and 

dynamics of rotation - gyroscope 
�x Determination of friction coefficient 
�x Spring Constitutive Law: Statics and Dynamics 
�x Conservation of Energy: Torque �± Work 
�x Torque of Parallel and non-parallel forces 
�x Moment of inertia 
�x Thermal expansion and specific heat capacity 
�x Gas Laws: �%�R�\�O�H�¶�V Law and �&�K�D�U�O�H�V�¶ Law 
�x Determination of viscosity by falling sphere method 
�x Measuring electrical quantities �± �2�K�P�¶�V���/�D�Z 
�x DC motor and electric circuit 
�x Study of flows around bodies (drag and lift measurements)  
�x Buoyancy effects in immersed objects and density of a fluid - 

�$�U�F�K�L�P�H�G�H�¶�V���S�U�L�Q�F�L�S�O�H 

Teaching 
Methodology 

�x Introductory lectures �³Introduction in experimental and statistical analysis�  ́
(PowerPoint presentations) (6 hours in total, during the first 2 weeks) 

�x Lectures: Health and safety regulations in laboratories (PowerPoint 
presentations). 

�x Introductory lectures on Technical report writing (PowerPoint 
presentations) 

�x Library seminar series: (PowerPoint presentations) 
�x Laboratory exercises (13 in total) carried out in small groups (3 

students/group). 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography �x Laboratory Guide: MME 105: Experimental and Statistical Analysis 
(http://www.eng.ucy.ac.cy/krasia/) 

Assessment 

�x Weekly laboratory reports 30% 
�x Quizzes 10% 
�x Midterm exam 20% 
�x Final exam 40% 

Language Greek 

 

Course Title Introduction to Engineering  

Course Code MME 106 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 1st year / 1st Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Theodora Kyratsi 
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ECTS 5 Lectures / week 3+1 hours 
Laboratories / 
week 

10 hours 
total 
(seminars) 

Course Purpose 
and Objectives The introduction to applied thinking and solving basic engineering problems. 

Learning 
Outcomes 

�x Define units and unit systems. 
�x Define physical concepts and parameters such as forces, pressure, work, 

energy, temperature, heat transfer. 
�x Apply the basic laws of nature - �1�H�Z�W�R�Q�¶�V���/�D�Z�V�����H�Q�H�U�J�\���F�R�Q�V�H�U�Y�D�W�L�R�Q����

momentum conservation. 
�x Analyze simple systems/ problems from the various sub-disciplines of 

mechanical engineering such as statics and dynamics of rigid bodies, 
thermodynamics, heat transfer and fluid flow.  

�x Familiarize with the profession of the Mechanical Engineer. 

Prerequisites None Required None 

Course Content 

Units and unit systems - Physical concepts such as forces, pressure, work, 
energy, temperature, heat �± �1�H�Z�W�R�Q�¶�V�� �/�D�Z�V���± Motion �± Inertial and Non-
inertial Reference Frames �± Work and Energy �± Equilibrium �± Energy 
conservation �± Momentum conservation �± Law of Gravity �± States of Matter 
�± Density and Pressure �± Heat and Internal Energy �± Heat Capacity and 
Specific Heat - The First Law of Thermodynamics. Introduction to the 
profession of the Mechanical Engineer through seminars from professional 
engineers working in various sectors of the Cypriot economy. The students 
have the opportunity to discuss on various issues at the end of each 
presentation. 

Teaching 
Methodology 

�x Lectures and tutorials 
�x Seminars given by professional Mechanical Engineers (under the series 

of seminars �³�+�R�U�L�]�R�Q�V���L�Q���0�H�F�K�D�Q�L�F�D�O���(�Q�J�L�Q�H�H�U�L�Q�J�´���� 
�x Communicative, Collaborative 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography �x Serway. R.A., Physics for Scientists and Engineers (selected chapters), 
Greek translation by L. Resvanis, Volumes I and II. 

Assessment 
�x Midterm exam 40% 
�x Final exam 60% 

Language Greek 

 

Course Title Introduction to Electromagnetism  

Course Code MME 107 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 1st year / 2nd Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Ioannis Giapintzakis 
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ECTS 5 Lectures / week 3+1 hours Laboratories / 
week 0 

Course Purpose 
and Objectives 

The aim of the course is the comprehension of basic concepts and 
�S�K�H�Q�R�P�H�Q�D�� �R�I�� �(�O�H�F�W�U�R�P�D�J�Q�H�W�L�V�P���� �D�Q�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �V�W�X�G�H�Q�W�V�¶�� �D�E�L�O�L�W�\�� �L�Q��
solving problems using calculus. Particular emphasis is given to the 
relationship between the basic physical phenomena and their application in 
technology. 

Learning 
Outcomes 

�x �'�H�I�L�Q�H���D�Q�G���D�S�S�O�\���*�D�X�V�V�¶�V���O�D�Z in electricity 
�x �'�H�I�L�Q�H���D�Q�G���D�S�S�O�\���*�D�X�V�V�¶���/�D�Z���L�Q���P�D�J�Q�H�W�L�V�P 
�x Define and apply the general form of �$�P�S�q�U�H�¶�V���O�D�Z 
�x �'�H�I�L�Q�H���D�Q�G���D�S�S�O�\���)�D�U�D�G�D�\�¶�V���O�D�Z���R�I���L�Q�G�X�F�W�L�R�Q 
�x �$�Q�D�O�\�]�H���'�&���F�L�U�F�X�L�W�V���X�V�L�Q�J���.�L�U�F�K�K�R�I�I�¶�V���U�X�O�H�V 
�x Analyze RC, LC and RL circuits 
�x Analyze the RLC series ac circuit using phasors 
�x To explain the basic operation principal of various electrical devices and 

systems. 

Prerequisites None Required None 

Course Content 

The aim of the course is the comprehension of basic concepts and 
�S�K�H�Q�R�P�H�Q�D�� �R�I�� �(�O�H�F�W�U�R�P�D�J�Q�H�W�L�V�P���� �D�Q�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �V�W�X�G�H�Q�W�V�¶�� �D�E�L�O�L�W�\�� �L�Q��
solving problems using calculus. Particular emphasis is given to the 
relationship between the basic physical phenomena and their application in 
technology. Topics covered: Electric charge and matter; Electric field; 
Electrostatic potential; Capacitors and dielectrics; Electric current and 
�U�H�V�L�V�W�D�Q�F�H�����'�&���F�L�U�F�X�L�W�V�����0�D�J�Q�H�W�L�V�P�����0�D�J�Q�H�W�L�F���I�L�H�O�G�V�����$�P�S�H�U�H�¶�V���O�D�Z�����)�D�U�D�G�D�\�
�V��
law; Inductance and coils; Electromagnetic oscillations; AC circuits; 
Electromagnetic waves. 

Teaching 
Methodology 

�x Lectures 
�x Tutorials 
�x Homework problems 
�x Demonstrations (during lecture) 
�x Communicative, Collaborative  
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 
�x Serway, R.A. and J.W. Jewett, Physics for Scientists & Engineers: - 

Electricity, Magnetism, Light and Optics, Modern Physics (8th edition, 
Translated in Greek). Klidarithmos. 

Assessment 

�x Homework exercises 10% 
�x 1st Midterm exam 20% 
�x 2nd Midterm exam 30% 
�x Final exam 40% 

Language Greek 

 

Course Title Programming and Numerical Methods  

Course Code MME 218 
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Course Type Compulsory 

Level Undergraduate 

Year / Semester 2nd year / 4th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Vasileios Vavourakis 

ECTS 5 Lectures 
/ week 3 hours Laboratories 

/ week 1 hour 

Course Purpose 
and Objectives 

This course aims to familiarize the students using a personal computer (PC) 
in numerical analysis. As such, they will be taught computer programming 
using MATLAB and FORTRAN for engineers, and in building their 
foundations in numerical methods. 

Learning 
Outcomes 

�x Code computer programs in MATLAB (in serial programming, debugging 
and code design). 

�x Solve numerically mathematical problems in linear algebra,  
�x Solve numerically mathematical problems in data interpolation and 

approximation. 
�x Solve numerically linear and non-linear equations and systems. 
�x Solve numerically problems involving differential algebra, complex 

numbers, and symbolic algebra. 
�x Design/develop computer code using MATLAB to solve simple problems 

in engineering and physics. 
�x Develop MATLAB code in order to represent experimental and numerical 

data using graphs, plots and contours. 

Prerequisites MAS 029 Required None 

Course Content This course concerns teaching the basic principles in computer programming 
and numerical methods. Through MATLAB, the students will be taught a wide 
range of topics in numerical methods and analysis in linear algebra, 
developing graphs and plots, root finding, numerical solution of linear and 
non-linear systems, interpolation and approximation methods, numerical 
integration and differentiation, complex numeric algebra, and an introduction 
using symbolic algebra. Also, a brief introduction programming with 
FORTRAN will be carried out. This includes teaching material in basic syntax 
rules and coding in FORTRAN (program structure, basic data types, arrays, 
variables read/write, etc.) as well as coding subroutines and functions. 

Teaching 
Methodology 

�x Class lectures (PowerPoint, Socrative, Screencast-o-matic) 
�x Laboratory lectures �± hands-on practice at the computing center 
�x Communicative, Collaborative 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 
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Bibliography �x Course notes / slideshow presentation (in English) 
�x Chapra. C.S., Applied numerical methods with MATLAB: for Engineers & 

Scientists. McGraw-Hill. 
�x �ú�����.���������� ., �	�������.�2�0���.�����������0�������+���2�.�"���—�0���2� ��MATLAB. 

http://www.mas.ucy.ac.cy/~xenophon/misc/GreekMatlab.pdf (in Greek) 
�x �0�D�W�K�:�R�U�N�V�Š, Getting Started with MATLAB. 

https://www.mathworks.com/help/releases/R2017a/matlab/getting-
started-with-matlab.html 

�x Mathews, J.H. and K.D. Fink, Numerical methods: Using Matlab. 
Prentice-Hall. 

�x Ellis, T.M.R., I.R. Philips and T.M. Lahey, Fortran 90 Programming. 
Addison-Wesley. 

Assessment �x Midterm exams (x2) 54% 
�x Final exam 46% 
�x Course project assignment 10% 
For perfect grade the students need 100 points out the total 110. 

Language Greek 

 

Course Title Numerical Methods  

Course Code MME 317 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 3rd Year / 5th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Triantafyllos Stylianopoulos 

ECTS 6 Lectures / week 3 hours Laboratories / 
week 1 hour 

Course Purpose 
and Objectives 

Students should be able to, program in FOTRAN and Matlab, numerically 
solve problems on ordinary and partial differential equations (initial value and 
boundary value problems), compute numerical integrals and derivatives. 

Learning 
Outcomes 

�x Perform numerical differentiation and integration. 
�x Solve a single or a set of Ordinary Differential Equations with the 

established pertinent numerical methods. 
�x Solve Ordinary Differential Equations of higher order (2nd or higher 

derivative). 
�x Use the finite differences method to solve a Partial Differential Equation 

in one and two dimensions. 
�x Combine the finite differences method with a time-integration method to 

solve a time-dependent Partial Differential Equation. 
�x Program efficiently in FOTRAN and Matlab. 

Prerequisites MME 218, MAS 027 Required None 
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Course Content 

This course is an introduction to numerical methods for the solution of real 
engineering problems. Topics covered include numerical integration and 
optimization and solution of ordinary and partial differential equations (ODEs 
and PDEs). Methods that are used for the solution of ODEs include the 
Implicit and Explicit Euler method, the Runge-Kutta methods and the Adams-
Bashforth-Moulton methods. The solution of PDEs is performed with the finite 
difference method in one and two-dimensions. Both steady state and time-
dependent problems are solved. The course also covers a brief introduction 
to the finite element method. It includes a programming component for writing 
algorithms for the numerical solutions in FORTRAN and Matlab. 

Teaching 
Methodology 

�x 2 weekly lectures 
�x 1 weekly computer lab session 
�x Weekly homework problems 
�x Communicative, Collaborative  
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 
�x Fausett, L.V., Applied numerical analysis using Matlab. 
�x Fausett, L.V., Numerical Methods: Algorithms and Applications. 
�x Rao, S.S., Applied numerical methods for engineers and scientists. 

Assessment 
�x Homework assignments 10% 
�x Midterm exam 30% 
�x Final exam 60% 

Language Greek 
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Thermal Fluids  

Course Title Engineering T�K�H�U�P�R�G�\�Q�D�P�L�F�V���ÿ 

Course Code MME 215 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 2nd Year / 3rd Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Stavros Kassinos 

ECTS 5 Lectures / week 3+1 hours Laboratories / 
week 1 hour 

Course Purpose 
and Objectives 

An introduction to engineering thermodynamics. Fundamental conservation 
principles for mass, momentum and energy and the principle of the non-
destruction of entropy are applied to the engineering analysis of open and 
closed thermodynamic systems. A well-organized engineering analysis 
�W�K�U�R�X�J�K���W�K�H���P�H�W�K�R�G���R�I���³�S�U�R�G�X�F�W�L�R�Q���D�F�F�R�X�Q�W�L�Q�J�´���L�V���H�P�S�K�D�V�L�]�H�G�����%�D�V�L�F���F�R�Q�F�H�S�W�V��
such as work, heat, internal energy and entropy are clearly defined. The 
thermodynamic state postulate is introduced leading to the use of 
thermodynamic diagrams, tables and equations of state. The ideal gas model 
is discussed in detail including its range of applicability. Basic energy 
conversion and heating/refrigeration cycles are considered giving emphasis 
to energy availability and efficiency analysis. 

Learning 
Outcomes 

�x Define the concepts of energy, internal energy, heat, work, entropy 
thermodynamic property and state.  

�x Comprehend the basic conservation laws and their application in 
thermodynamics in closed (control mass) and open (control volume) 
systems.   

�x Utilize thermodynamic phase diagrams and tables in electronic or printed 
form to calculate changes in thermodynamic state.  

�x Analyze simple thermodynamic systems and calculate their 
thermodynamic efficiency.  

�x Combine the first and second law of thermodynamics in order to apply 
availability analysis to complex thermodynamic systems.  

�x Comprehend the operation of classic thermodynamic cycles for the 
conversion of energy and for heating or cooling. 

Prerequisites None Required None 

Course Content 

Units, dimensions and measurements; basic properties (pressure, 
temperature); equation of state for perfect gas; calorimetry; specific heat 
capacities; energy, internal energy, heat, work, entropy. Conservations laws 
in closed (control mass) and open (control volume) systems. 1st and 2nd law 
of thermodynamics, implications. Thermodynamic phase diagrams & process 
paths. Cyclic thermodynamic processes, isothermal, adiabatic and polytropic 
processes. Thermodynamic cycles and efficiency. Vapour and gas-power 
cycles, Carnot cycle, Diesel & Otto cycles. Real substances, properties of 
steam. Basic computational simulation tools. 
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Laboratory Exercises  
�x Heat Capacity of Gas from Pressure Volume and Temperature Data 
�x Adiabatic Process 
�x Isothermal Process 
�x Operation of a Heat Engine / Otto Cycle 
�x Matlab assignment using thermodynamic tables with applications on 

cycles 

Teaching 
Methodology 

�x Lectures 
�x Tutorial sessions 
�x Laboratory exercises 
�x Demonstrations 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography �x Course notes 

Assessment 

�x Laboratory reports 15% 
�x Computational assignment 10% 
�x Midterm exam 25% 
�x Final exam 50% 

Language Greek 

 

Course Title �)�O�X�L�G���0�H�F�K�D�Q�L�F�V���ÿ 

Course Code MME 216 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 2nd Year / 4th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H New hire 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 1 hour 

Course Purpose 
and Objectives 

The teaching of the basic principles of the flow of incompressible fluids and 
the training of the students to the solution of professional-type problems. 

Learning 
Outcomes 

Students will work to formulate the models necessary to study, analyze, and 
design fluid systems through the application of these concepts, and to 
develop the problem-solving skills essential to good engineering practice of 
fluid mechanics in practical applications. 
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�x Analyze fluid kinematics and characterize fluid motion. 
�x Apply Control Volume Analysis to analyze mass and momentum flows. 
�x Conduct Control Volume Analysis for advanced applications such as 

open channel flows, compressible flows in ducts, turbomachines etc. 
�x Describe through the use of Control Volume Analysis the mathematical 

basis for the Navier-Stokes equations. 
�x Understand dimensional analysis and similarity conditions. 
�x Apply the Navier-Stokes equations to analyze viscous laminar flows. 

Prerequisites MAS 025 Required None 

Course Content 

Introduction to principal concepts and methods of fluid mechanics. 
Description of Fluids and their properties (density, viscosity, surface tension). 
Fluid statics: manometry, pressure, hydrostatics and buoyancy. Forces on 
submerged surfaces. Fluid shear and viscosity, Newtonian and non-
Newtonian fluids. Open systems and control volume analysis; mass 
conservation, momentum and energy conservation for moving fluids. The 
Bernoulli equation & practical applications. Hydraulic jumps and waves in 
fluids. Differential fluid flow analysis, Continuity (mass conservation) and 
Navier-Stokes equation (momentum conservation); analytical solutions. 
Viscous fluid flows in pipes: Laminar, transitional and turbulent flows. Re-
scaling and; boundary layers. External and internal flows. Forces on bodies, 
lift and drag. introduction to flow measurement techniques (pitot, orifice plate, 
Venturi etc). 

Laboratory Exercises  
�x Flow visualization 
�x �0�D�Q�R�P�H�W�U�\���D�Q�G���%�H�U�Q�R�X�O�O�L�¶�V���S�U�L�Q�F�L�S�O�H 
�x Drag and lift around bodies (assignment, they print bodies) in a wind 

tunnel 
�x Pipe Flow: frictional losses in pipes 
�x Introduction to Flow metering techniques (manometers, pitot, Venturi, 

orifice) 

Teaching 
Methodology 

�x Lectures 
�x Tutorial sessions 
�x Laboratory exercises 
�x Demonstrations 
�x Communicative, Collaborative 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 

�x Course notes 
�x Alexandrou, A., Principles of Fluid Dynamics. Prentice Hall. 
�x White, F.M., Fluid Mechanics, 8th Edition. McGraw-Hill. 
�x Munson, B.R., D.F. Young and T.H. Okiish, Fundamentals of Fluid 

Mechanics, 3rd Edition Update Edition. Wiley. 

Assessment 

�x Laboratory reports 15% 
�x Computational assignment 10% 
�x Midterm exam 25% 
�x Final exam 50% 

Language Greek 
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Course Title Heat Transfer  

Course Code MME 217 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 2nd Year / 4th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Dimokratis G.E. Grigoriadis 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 1.5 hours 

Course Purpose 
and Objectives 

Introduction to heat transfer phenomena so that students familiarize with the 
basic principles of thermal energy transfer and governing equations. 
Understanding the physical mechanisms of Heat Transfer in a variety of 
applications and Recognition of heat transfer phenomena in practical 
problems, including analysis design and solution methods. 

Learning 
Outcomes 

�x Analyze, measure and report thermal properties such as linear and 
expansion coefficient, thermal conductivity and capacity. 

�x Identify and estimate the relative importance of different modes of heat 
transfer for engineering problems. 

�x Draw equivalent thermal circuits and estimate heat transfer rates 
�x Apply the laws of heat transfer to analyze and evaluate heat transfer 

rates with conduction and convection. 
�x Solve practical problems involving heat transfer problems including 

conduction, convection and radiation. 
�x Review the importance of dimensionless groups in heat transfer and 

calculate heat transfer rates using empirical correlations. 

Prerequisites MAS 025 Required None 

Course Content 

Linear and volumetric expansion. Mechanisms of Heat Transfer (HT), 
Fourier, Newton and thermal radiation laws of HT. Conductivity and diffusion 
coefficients, emissivity. Electrical analog of HT, electrical resistance and 
equivalent thermal circuits. General differential equation of heat conservation. 
Steady conduction in one dimension with or without internal heat sources, 
analytical solutions of flat walls, cylinders and spheres. Steady conduction in 
two dimensions, shape factors, numerical solutions. HT from fins and 
extended surfaces. Transient HT, Heisler charts. Lumped capacitance 
method, Biot and Fourier numbers. Forced and natural convection, Reynolds, 
Prandtl, Nusselt, Rayleigh and Grashof dimensionless numbers. Mixed 
convection, boiling and condensation. Heat exchangers. 

Laboratory Exercises  
�x Measurement of thermal conductivity 
�x Measurement of coefficient of emissivity  
�x Effect of distance on thermal radiation 
�x Laboratory assignment in Matlab 
�x Laboratory assignment in SolidWorks 
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Teaching 
Methodology 

�x Lectures 
�x Tutorial sessions 
�x Laboratory exercises (groups of four students) 
�x Demonstrations 
�x Communicative, Collaborative 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 

�x Course notes 
�x Incropera, F.P. and D.P. DeWitt, Fundamentals of Heat and Mass 

Transfer, 5th edition. Willey. 
�x Cengel, Y.A., Heat Transfer: A Practical Approach, 2nd ed. McGraw-Hill, 

ISBN: 9780072458930. 

Assessment 

�x Laboratory reports 10% 
�x Computational assignment 5% 
�x Midterm exam 30% 
�x Final exam 55% 

Language Greek 

 

Course Title Engineering T�K�H�U�P�R�G�\�Q�D�P�L�F�V���,�ÿ 

Course Code MME 315 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 2nd Year / 4th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Stavros Kassinos 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 1 hour 

Course Purpose 
and Objectives 

This course is a continuation of Thermodynamics I considering the design and 
performance of advanced energy conversion systems. The thermodynamics 
of nonreactive mixtures are introduced giving emphasis to air-water-vapor 
mixtures and applications to air conditioning systems: psychrometry, comfort 
zones, accounting for thermal loads, design of air conditioning systems. 
Introduction to the thermodynamics of compressible fluid flow follows: speed 
of sound, Mach number, regimes in compressible flow, one-dimensional 
steady isentropic flow, choking in isentropic flow, shock waves, isentropic flow 
in convergent-divergent passages, compressibility effects with friction and 
heat transfer. A design competition for the optimization of a thermodynamic 
system using thermodynamics software is included. 



30 
 

Learning 
Outcomes 

�x Perform thermodynamic analysis of complex engineering systems.  
�x Design thermodynamic systems with the use of software and computers.  
�x Understand the behaviour and properties of non-reacting mixtures with 

emphasis on mixtures of ideal gases.  
�x Preform psychrometric analysis of air-conditioning systems.  
�x Understand the thermodynamics of compressible flows and normal shock 

waves. 

Prerequisites MME 215 Required None 

Course Content 

Behaviour and properties of non-reacting mixtures with emphasis on mixtures 
of ideal gases. Psychrometric analysis of air-conditioning systems. Origin of 
irreversibilities & entropy, properties of liquids and gases, process and cycle 
representation on T-s and h-s chart. Turbines, compressors and isentropic 
efficiency. Simple steam and gas turbine cycles (Rankine and Brayton), 
refrigeration cycles, combined cycles. Introduction to the thermodynamics of 
compressible flows: steady isentropic flows with choking, shock waves, 
convergent-divergent passages, compressibility effects with friction and heat 
transfer. Design of thermodynamic systems using computer software. 

Laboratory Exercises  
�x Design competition for the optimization of a thermodynamic system using 

computer software.  
�x Thermodynamics of the refrigeration circuit 
�x Vapor pressure of water Boiling process 
�x Heat pump for cooling / heating operation 

Teaching 
Methodology 

�x Lectures 
�x Tutorial sessions 
�x Laboratory exercises 
�x Demonstrations 
�x Communicative, Collaborative 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography �x Course notes 

Assessment 

�x Laboratory reports 15% 
�x Computational assignment 10% 
�x Midterm exam 25% 
�x Final exam 50% 

Language Greek 

 

Course Title �)�O�X�L�G���0�H�F�K�D�Q�L�F�V���ÿ�ÿ 

Course Code MME 316 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 3rd Year / 6th Semester 
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�7�H�D�F�K�H�U�¶�V���1�D�P�H Triantafyllos Stylianopoulos 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 1 hour 

Course Purpose 
and Objectives 

This course is a continuation of Fluid Dynamics I. The course objective is to 
teach students how to solve independently fluid mechanics problems related 
to fluid pumps and power engines. 

Learning 
Outcomes 

�x Understand the properties of boundary layers. 
�x Understand similarity laws and preform dimensional analysis for 

engineering problems. 
�x Formulate and solve basic problems in fluid mechanics. Including 

networks of internal and external flows. 
�x Analyze simple compressible flow systems and understand the concepts 

of subsonic, sonic, supersonic and hypersonic flows.  
�x Understand the operation of power engines such as pumps & fans.  
�x Familiarize with modeling and experimental techniques used in fluid 

dynamics. 

Prerequisites MME 216 Required None 

Course Content 

Frictional flow resistance in single pipes and pipe networks, Moody diagram. 
Local losses and friction factors in fittings. losses in series, energy line and 
hydraulic gradient. Darcy-Weisbach equation, friction factors for laminar and 
turbulent pipe flows. Dimensional analysis and similarity, scale modelling. 
Low and high-speed aerodynamics. Boundary layers, Blasius solutions and 
separation. Compressible flows, Subsonic, sonic, supersonic and hypersonic 
flows, shock waves, connection with thermodynamics. Introduction to 
turbulent flows, transition criteria and turbulence modelling. Fluid Machinery: 
Turbomachinery: conservation of angular momentum, principles of energy 
exchange, machine losses and characteristics; fluid pumps and fans 
operating point; non-dimensional groups. Cavitation. Experimental 
techniques in fluid dynamics. 

Laboratory Exercises  
�x Hydraulic gradient in a pipe network 
�x Pump performance & operational envelopes 
�x Experimental techniques in fluid dynamics (measurement in a BL with hot 

wires, pitot tubes, venture meters) 

Teaching 
Methodology 

�x Lectures 
�x Tutorial sessions 
�x Laboratory assignments 
�x Demonstrations 
�x Communicative, Collaborative 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 

�x Course notes 
�x Alexandrou, A., Principles of Fluid Mechanics. Prentice Hall. 
�x Papaioannou, A., Fluid Mechanics II (in Greek). 
�x Bird, R.B., W.E. Stewart and E.N. Lightfoot, Transport Phenomena, 

Revised 2nd Edition. Wiley. 
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Assessment 

�x Laboratory reports 15% 
�x Assignments 10% 
�x Midterm exam 25% 
�x Final exam 50% 

Language Greek 

 

Course Title Thermal Engines  

Course Code MME 318 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 3rd Year / 6th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Dimokratis G.E. Grigoriadis 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 1.5 hours 

Course Purpose 
and Objectives 

Introduction to Heat Engines so that students familiarize with basic principles, 
the structure, operation, existing technologies and performance 
characterization of thermal engines. Understanding the energy exchange 
during the operation of thermal engines and the thermodynamic cycles 
involved. 

Learning 
Outcomes 

�x Identify different phenomena and technologies involved in thermal 
engines. Examine, analyze, measure and report the torque, power and 
the emissions generated by thermal engines. 

�x Classify and propose different types of thermal engines based on 
application, timing, type of fuel used, fuel delivery method etc. 

�x Calculate, measure and report the kinematic characteristics and 
assembly of different thermal engines. 

�x Calculate the thermodynamic performance of thermal engines using 
different cycles. 

�x Differentiate and explain the differences between the theoretical and 
actual cycles of real thermal engines. 

�x Identify the flow of energy in thermal engines and analyze the heat 
transfer rates in thermal engines. 

Prerequisites MME 315 Required None 

Course Content 

Types, technologies and classification of thermal engines, thermodynamic 
cycles and performance Internal Combustion Engines (ICE), kinematics. 
Thermodynamic cycles and performance metrics. Timing, two-stroke and 
four-stroke ICE. Operating principles of Otto, Diesel, HCCI and gas turbines. 
Combustion of gas mixtures. Theoretical and actual cycles of reciprocating 
engines and gas turbines. Energy balance. Heat transfer, lubrication and 
cooling. Special conditions and problems of combustion of various fuels. 
Mixture Formation, load settings. Configuration of the combustion chambers 
and fuel injection. Pollutants & emissions. Turbocharging and supercharging. 
The course includes a series of laboratory exercises. 
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Laboratory Exercises  
�x Disassembly and assembly of an ICE engine 
�x Torque and power output of a petrol engine 
�x Emissions experiment using a diesel engine 
�x PV diagram of a diesel engine 

Teaching 
Methodology 

�x Lectures 
�x Tutorials 
�x Exercises 
�x Seminars 
�x Laboratory exercises 
�x Communicative, Collaborative 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 

�x Course notes 
�x Heywood, J.B., Internal Combustion Engine Fundamentals. McGraw-Hill, 

ISBN0-07-028637-X. 
�x Pulkrabek, W.W., Engineering Fundamentals of the Internal Combustion 

Engine. Prentice-Hall. 

Assessment 

�x Laboratory reports 15% 
�x Computational assignment 10% 
�x Midterm exam 25% 
�x Final exam 50% 

Language Greek 
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Dynamics and Control  

Course Title Statics  

Course Code MME 125 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 1st year / 1st Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Theodora Kyratsi 

ECTS 5 Lectures / week 3+1 hours Laboratories / 
week 0 

Course Purpose 
and Objectives 

The main objective of this course is understanding the equilibrium of rigid 
bodies. 

Learning 
Outcomes 

�x Replace a given system of forces by a simpler equivalent system. 
�x Solve 3D equilibrium problems of rigid bodies including friction. 
�x Find the centroids and centers of gravity. 
�x Analyze trusses by the methods of joints and sections. 
�x Determine the values of shear force and bending moment along a beam. 
�x Determine the moment of inertia of an area and mass for simple and 

composite bodies. 

Prerequisites None Required None 

Course Content 

Moment of a force about a point and a given axis �± Replacement of a given 
system of forces by a simpler equivalent system - Equilibrium 3D problems of 
rigid bodies - Centroids and centers of gravity - Analysis of Structures �± 
Trusses - Analysis of Trusses by the Method of Joints and Method of Sections 
�± Frames - Equilibrium problems of rigid bodies including friction - Shear 
Force and Bending Moment �± Calculate Moment of inertia of area and mass 
- Determine the moment of inertia of area and mass for composite bodies. 

Teaching 
Methodology 

�x Lectures and tutorials 
�x Communicative, Collaborative  
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography �x Beer, F.P., E.R. Johnson, D. Mazurek and E.R. Eisenberg, Statics, 
(Greek translation). �	�ý�ÿ���/�ù�� 

Assessment 
�x Midterm exam 40% 
�x Final exam 60% 

Language Greek 

 

Course Title Dynamics  

Course Code MME 225 
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Course Type Compulsory 

Level Undergraduate 

Year / Semester 2nd Year / 3rd Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Eftychios Christoforou 

ECTS 5 Lectures / week 3+1 hours Laboratories / 
week 

5 hours 
total 

Course Purpose 
and Objectives 

The purpose of the course is to introduce the fundamental principles of 
engineering dynamics and their application to motion analysis of particles and 
rigid bodies in two and three dimensions. Develop relevant problem-solving 
skills applied to practical engineering problems.  

Learning 
Outcomes 

�x Apply vector analysis for obtaining relationships between displacement, 
velocity, and acceleration for a particle, a system of particles and rigid 
bodies in two- or three-dimensions. 

�x Use free-�E�R�G�\���G�L�D�J�U�D�P�V���D�Q�G���D�S�S�O�\���1�H�Z�W�R�Q�¶�V���V�H�F�R�Q�G��law of motion to 
analyze the motion of a particle, a system of particles or a rigid body. 

�x Understand the concepts of work, energy, power and mechanical 
efficiency. 

�x Apply energy and momentum methods for analyzing the dynamic 
behavior of mechanical systems. 

�x Solve practical problems regarding direct and oblique central impact. 
�x Analyze planar as well as three-dimensional kinematics and dynamics of 

rigid bodies 
�x Develop analytical skills required to systematically deal with practical 

dynamics problems involving mechanical systems. 

Prerequisites MME 125 Required None 

Course Content The course introduces the student to the fundamental principles of dynamics 
and their application in the analysis of motion of particles and rigid bodies in 
two and three dimensions. Topics covered: (a) kinematics of particles, (b) 
kinetics of particles (N�H�Z�W�R�Q�
�V�� �V�H�F�R�Q�G�� �O�D�Z���� �'�¶�$�O�H�P�E�H�U�W�¶�V�� �S�U�L�Q�F�L�S�O�H�� �D�Q�G��
dynamic equilibrium, methods of energy and momentum), (c) impact: direct 
central impact; oblique central impact, (d) kinematics of rigid bodies, (e) 
planar kinetics of rigid bodies (forces and acceleration, planar motion, energy 
and momentum methods), and (f) introduction to the dynamics of rigid bodies 
in three dimensions. 

Laboratory Exercises  
�x Study of mass moment of inertia and angular acceleration 
�x Study of centrifugal force on rotating masses  
�x Study of Coriolis force in rotating reference systems 

Teaching 
Methodology 

�x 2 weekly lectures 
�x 1 weekly tutorial 
�x Weekly homework problems 
�x Laboratory exercises 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 
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Bibliography 
�x Beer, F.P., R. Johnston and P. Cornwell, Vector Mechanics for 

Engineers: Dynamics. McGraw-Hill. 
�x Bedford, A. and W. Fowler, Engineering Mechanics: Dynamics. Pearson. 

Assessment 
�x Laboratory 10% 
�x Midterm exam 40% 
�x Final exam (comprehensive) 50% 

Language Greek 

 

Course Title Mechatronics I  

Course Code MME 226 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 2nd Year / 3rd Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Matthew Zervos 

ECTS 5 Lectures / week 3+1 hours Laboratories / 
week 

9 hours 
total 

Course Purpose 
and Objectives 

This course is an introduction to mechatronics which is the union of 
mechanical, electronic and computer programming. It focuses on electronic 
engineering given that it is taken by mechanical engineering students. 
Computer and visual programming languages are dealt with in detail in 
MME 228. The purpose of MME 226 is to complement and broaden the basic 
knowledge and skills of mechanical engineering students which is necessary 
in understanding mechatronics and as such give them a competitive edge in 
their careers. The objective of the course is to give mechanical engineering 
students a working knowledge of electrical and electronic engineering which 
is necessary for the design and implementation of mechatronic systems. 

Learning 
Outcomes 

�x Analyze DC and AC circuits consisting of passive elements e.g. R, L, C. 
�x Understand single phase, three phase and other forms of signals, how 

and where they are used. 
�x Understand the principles of operation and use of active circuits 

elements. 
�x Understand the operation of amplifiers with feedback. 
�x Design amplifiers. 
�x Design and analyze simple digital and logic circuits. 
�x Understand the principles of operation of different sensors and actuators. 
�x Build, test and analyze basic circuits consisting of active and passive 

elements. 

Prerequisites MME 105, MME 107 Required None 
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Course Content 

Circuit elements, waveforms, DC and AC circuits including RLC, complex 
notation. Thevenin and Norton theorem, maximum power transfer theorem, 
power and power factor, transformers. Also, semiconductors, diodes, 
transistors, types and operation, rectifiers, photodiodes. Operational 
amplifiers, inverting, non-inverting, sum and difference, integrator, 
differentiator, buffer amplifiers. Digital electronics, binary arithmetic, logic 
gates NOT, OR, AND, NOR, NAND, XOR truth tables and circuits. Half/full 
adders. Introduction to sensors and actuators. The course also includes three 
lab sessions on circuits including passive and active elements thereby 
extending the skills and knowledge of students which were acquired in MME 
105 on how to use multi meters, oscilloscopes, and waveform generators to 
build and analyze circuits. 

Laboratory Exercises  
�x Half and full wave rectifier 
�x RLC circuits 
�x Transformers 
�x RLC-DC circuits 
�x RLC-AC circuits 
�x Digital circuits and logic gates 

Teaching 
Methodology 

�x Lectures 
�x Communicative, Collaborative  
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography �x Alciatore, D.G. and M.B. Histand, Introduction to Mechatronics and 
Measurement Systems. McGraw-Hill. 

Assessment 
�x Laboratory Exercises 20% 
�x Midterm Exam 30% 
�x Final Exam 50 % 

Language Greek 

 

Course Title Vibrations  

Course Code MME 227 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 2nd Year / 4th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Andreas Kyprianou 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 

6 hours 
total 

Course Purpose 
and Objectives 

The purpose of the course is to give an introduction to vibration engineering 
and discuss its importance in real life applications. 
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Learning 
Outcomes 

�x Recognize the sources and causes of vibration as well as the conditions 
under which a mechanical system oscillates. 

�x Apply mathematical concepts drawn from real and complex analysis, 
linear algebra, Fourier transforms and differential equations for analyzing 
and understanding vibrating systems. 

�x Find the time response of free and forced vibration systems. 
�x Find the natural frequencies and mode shapes of two degree of freedom 

systems. 
�x Understand the role of mechanical engineers in society as technology 

creators. 
�x Recognize that vibrations can be exploited in novel multidisciplinary 

applications; much the same way the atomic force microscope exploits 
cantilever vibrations to probe nanoscale. 

Prerequisites MAS 025, MME 225 Required None 

Course Content 

This is an introductory course on mechanical vibrations. One degree of 
freedom systems are used to explain: (a) the basic principles of modelling, 
(b) the second order differential equations that modelling yields, and (c) the 
relationship between the system physical parameters and the differential 
equations. The notions of (un)damped natural frequency and resonance are 
defined using the system parameters and their real-life importance is 
thoroughly discussed. Two degree of freedom systems are studied in order 
to define the concept of mode shape. Computation of mode shapes and 
natural frequencies of two degree of freedom systems. Computation of the 
frequency response function of forced two degree of freedom systems. 

Laboratory Exercises  
�x Responses of free undamped and damped systems 
�x Free bending vibration and natural frequency determination 
�x Forced vibration and experimental determination of frequency response 

functions 

Teaching 
Methodology 

�x Lectures and discussion of solved examples 
�x Communicative, Collaborative 
�x Laboratory exercises 
�x During the first week of the semester, the Syllabus of the course is given 

by the teacher, which includes information on the course content, 
expected learning outcomes, assessment and office hours 

Bibliography �x Rao, S.S., Mechanical Vibrations. Prentice Hall. 

Assessment 

�x Homework 5% 
�x Laboratory 15% 
�x Midterm exam 30% 
�x Final exam 50% 

Language Greek 

 

Course Title Mechatronics  �ÿ�ÿ 

Course Code MME 228 

Course Type Compulsory 
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Level Undergraduate 

Year / Semester 2nd Year / 4th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Matthew Zervos 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 1 hour 

Course Purpose 
and Objectives 

The purpose of this course is to complete the introduction to mechatronics 
that started in MME 226. This includes computer and visual programming 
languages and simple but relevant laboratory exercises on data acquisition, 
signal processing and control. In addition, the course will focus on sensors 
and actuators in the context of mechatronics. 

Learning 
Outcomes 

�x Understand the structure of a LabView program, implement control using 
conditionals and implement iteration using loops. 

�x Use timers and timing, basic data acquisition and signal processing in 
LabView. 

�x Store and recover data in LabView. 
�x Design, build, analyze and trouble shoot simple mechatronic systems 

involving sensors and actuators. 
�x Understand the theory of electromechanical energy conversion of DC 

motors. 
�x Develop dynamic models of DC motors, brushless DC motors, stepper 

motor, servo motors. 
�x Develop models for motor energy losses and derive characteristic torque-

speed curve. 
�x Understand and develop models of motor drives. 

Prerequisites MME 226 Required None 

Course Content 

The first half of Mechatronics II is focused on LabView which will be taught in 
a computer lab. It will cover basics aspects of LabView such as the front 
panel, block diagram, numeric types, logical variables and operations, strings, 
arrays, matrices, graphs, controls, indicators, timing, structure, while and for 
lops, conditionals, data acquisition, signal processing and control. Students 
will be evaluated by programming exercises. During the second half the basic 
background notions of electrical motors will be introduced: magnetic circuits, 
energy conversion, torque production and motor drives. These notions will be 
used to understand the operation of DC, brushless DC, stepper and servo 
motors. Laboratory exercises using various types of DC electric motors are 
included. 
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Laboratory Exercises  
�x Familiarization with the front panel and block diagram environment of 

LabView 
�x Manipulation and interconversion of numeric types, logic variables and 

operations 
�x Introduction to strings, arrays matrices 
�x Timing and timers, indicators and controls 
�x Iteration control and conditionals 
�x Data acquisition and signal processing 
�x Dynamic analysis and parameter identification of DC, brushless DC, 

stepper, servo motors 
�x Design and implementation of motor drive 

Teaching 
Methodology 

�x Lectures 
�x Laboratory 
�x Communicative, Collaborative 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 

�x Alciatore, D.G. and M.B. Histand, Introduction to Mechatronics and 
Measurement Systems. McGraw-Hill. 

�x Chang-liang Xia, Permanent Magnet Brushless DC Motor Drives and 
Controls. Wiley. 

�x Filizadeh, S., Electric Machines and Drives: Principles, Control, Modeling, 
and Simulation. CRC Press. 

Assessment 
�x Weekly exercises 50% 
�x Project 30% 
�x Final Exam 20% 

Language Greek 

 

Course Title Modeling and Analysis of Dynamic Systems  

Course Code MME 325 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 3rd Year / 5th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Loucas Louca 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 

10 hours 
total 
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Course Purpose 
and Objectives 

To teach a unified approach for the modeling of real systems with mechanical, 
thermal, fluid, and electrical elements.  Models of dynamic systems are 
represented using suitable graphical form models and state space equations.  
Time and frequency response are calculated, and system parameters are 
identified.  By the end of the course students will be able to model and analyze 
multi-energy domain dynamic systems in order to understand the dynamic 
interaction between different physical phenomena. 

Learning 
Outcomes 

�x Perform systematic choices of ideal elements for modeling a real 
dynamic system with mechanical, thermal, fluid and electrical elements 
and their interactions. 

�x Develop the differential equations that describe the input/output behavior 
of a dynamic system. 

�x Compute the input/output transfer function of a dynamic system. 
�x Compute the response using the Laplace transform of a linear system 

with an input that is a combination of simple functions. 
�x Define the stability of a real system. 
�x Compute the frequency response of high order linear systems. 
�x Identify the parameters of a system using the time response and a 

dynamic model of the system. 
�x Find the time and frequency response using computer simulation of a 

dynamic system. 

Prerequisites ���$�6 027, MME 225 Required None 

Course Content 

The course introduces a unified approach for modeling real dynamic systems. 
Modeling is accomplished using appropriate graphical or state-space 
equation models, in order to meet the requirements during the use of the 
models in design and automatic control. System analysis is used to calculate 
behavioral characteristics and to evaluate the accuracy of modeling 
assumptions. Topics taught include lumped parameter models; models with 
electric, fluid and thermal elements; interfaces; state-space equations; block 
diagrams; Laplace transforms �± transfer functions; time and frequency 
domain response; stability. Students use Matlab/Simulink as a computational 
analysis tool. Laboratory exercises are used to identify parameters and 
demonstrate the interaction between different physical phenomena. 

Laboratory Exercises  
�x Low-frequency electromechanical system 
�x Fluid-Mechanical component interaction 
�x Two-tank fluid system 

Teaching 
Methodology 

�x Lectures using whiteboard 
�x Recitation for solving sample problems 
�x Laboratory exercises 
�x Homework 
�x Demos/exercises using Matlab/Simulink 
�x Office hours 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 
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Bibliography 

�x Palm, W.J. III, System Dynamics (2nd Edition �± International Edition). 
McGraw-Hill, ISBN 978-0071267793. 

�x Shearer, J.L., B.T. Kulakowski and J.F. Gardner, Dynamic Modeling & 
Control of Engineering Systems. Prentice Hall, ISBN 13-356403-7. 

�x Ogata, K., System Dynamics. Prentice Hall, ISBN 013-124714-X. 
�x Karnopp, D.C., D.L. Margolis and R.C. Rosenberg, System dynamics: 

Modeling and Simulation of Mechatronic Systems. Wiley, ISBN 
0471333018. 

�x Doebelin, E., System Dynamics: Modeling, Analysis, Simulation, Design.  
Published by Marcel Dekker, ISBN 9780824701260. 

Assessment 
�x Laboratory 15% 
�x Midterm Exam 40% 
�x Final Exam 45% 

Language Greek/English 

 

Course Title Control Engineering  

Course Code MME 327 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 3rd Year / 6th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Eftychios Christoforou 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 

6 hours 
total 

Course Purpose 
and Objectives 

The purpose of the course is to introduce the fundamental principles of 
classical feedback control theory for linear-time-invariant (LTI) systems, both 
in the time domain and the frequency domain. Understand the concept of 
feedback and how it affects the stability, transient and steady-state response 
of dynamic systems. Learn how to design controllers to meet a given set of 
specifications. Understand basic controllers including the proportional-
integral-derivative (PID) control. Familiarize with the analytical methods and 
software tools used in control system analysis and design. Develop relevant 
problem-solving skills applied to practical engineering problems. 

Learning 
Outcomes 

�x Understand the fundamental concepts of feedback control and its modern 
engineering applications. 

�x Have a sound understanding the classical control theory and ability to 
exploit knowledge from modeling and response of dynamic systems 
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(Laplace transform, transfer function, block diagram representations) to 
design and analyze control systems. 

�x Understand the fundamental characteristics and properties of feedback 
control systems. 

�x Understand the concept of stability and apply the relevant theory, such as 
the Routh-Hurwitz and Nyquist stability criterions, to the analysis and 
design of control systems. 

�x Design feedback controllers using the standard root-locus and the 
frequency response (Bode plot) techniques. 

�x Design basic controllers to achieve desired performance specifications 
including the proportional-integral-derivative controller. 

�x Use computer software for the analysis and design of control systems. 

Prerequisites MME 325 Required None 

Course Content 

The course introduces students to feedback control systems and the classical 
control theory. Topics covered: (a) History of control and modern applications. 
(b) Use of dynamical system modeling (mathematical models, Laplace 
transform, transfer function, block diagrams, system response) in the design 
of control systems. (c) Feedback control setup and characteristics. ���G�����	�L�P�H-
domain specifications. (e) System stability and the Routh-Hurwitz criterion. (f) 
Feedback properties and simple controllers including the PID controller. (g) 
Steady-state analysis, system type and error constants. (g) Root locus 
analysis and design. (h) Frequency response design and analysis using Bode 
plots and Nyquist plots. 

Laboratory Exercises  
�x Rotary flexible joint / flexible link arm control 
�x Linear / rotary servo inverted pendulum control 

Teaching 
Methodology 

�x 2 weekly lectures 
�x 1 weekly tutorial 
�x Weekly homework problems 
�x Laboratory exercises 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 

�x Franklin, G.F., J.D. Powell and A. Emami-Naeini, Feedback Control of 
Dynamic Systems. Pearson. 

�x Dorf, R.C. and R.H. Bishop, Modern Control Systems. Pearson. 
�x Ogata, K., Modern Control Engineering. Pearson. 

Assessment 
�x Laboratory 10% 
�x Midterm exam 40% 
�x Final exam (comprehensive) 50% 

Language Greek 

 

Course Title Robotics  

Course Code MME 420 

Course Type Elective 
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Level Undergraduate 

Year / Semester 4th Year / 7th or 8th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Eftychios Christoforou 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 

4 hours 
total 

Course Purpose 
and Objectives 

The purpose of the course is to provide an introduction to robotics with the 
emphasis being on robotic manipulators. Examine the various types of robotic 
systems, their applications and the methodologies used for their 
mathematical analysis, design, and control. Develop relevant problem-solving 
skills applied to practical engineering problems. 

Learning 
Outcomes 

�x Identify and classify robotic systems, use the relevant terminology and 
cite their applications. 

�x Understand the kinematics of robotic manipulators and be able to apply 
the mathematical methodologies used for kinematic and workspace 
analysis. 

�x Understand the dynamics of robotic systems and how the relevant 
equations of motion are formulated. 

�x Apply common motion control methodologies as used in robotics. 
�x Identify sensors and actuators used in robotic systems, understand their 

principles of operation and characteristics, and be able to select them. 
�x Design motion trajectories for robotic manipulation tasks. 
�x Interpret the specifications of a robotic system and evaluate it based on 

the needs of a specific application. 

Prerequisites MME 327 Required None 

Course Content 

The course introduces the students to the field of robotics with emphasis on 
robotic manipulators. Applications, theoretical analysis, design, and control 
issues are considered. Topics covered: (a) History, types of robotic systems 
and applications, (b) Terminology, main parts, kinematic chain, end-effectors, 
(c) Coordinate transformations, rotation matrices, and homogeneous 
transformations, (d) Forward kinematics analysis, Denavit-Hartenberg 
procedure, inverse manipulator kinematics, (e) Velocity kinematics, Jacobian 
matrix, inverse velocity kinematics, singular configurations, (f) Dynamics 
modeling, the method of Newton-Euler and the method of Lagrange, 
equations of motion, (g) Feedback control schemes, trajectory planning, (h) 
Sensors and actuators used in robotics, (i) Specifications of industrial robotic 
systems and safety measures. 

Laboratory Exercises  
�x Motion planning and programming of basic pick-and-place tasks 
�x Industrial application simulation using a belt conveyor 

Teaching 
Methodology 

�x 2 weekly lectures 
�x 1 weekly tutorial 
�x Weekly homework problems 
�x Laboratory demonstration/exercise 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 
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Bibliography 

�x Craig, J., Introduction to Robotics: Mechanics and Control. Prentice Hall 
�x Sciavicco, L. and B. Siciliano, Modeling and Control of Robot 

Manipulators. Springer. 
�x Spong, M.W. and M. Vidyasagar, Robot Dynamics and Control. Wiley. 

Assessment 
�x Laboratory 10% 
�x Midterm exam 40% 
�x Final exam (comprehensive) 50% 

Language Greek 

 

Course Title Advanced Dynamics and Applications  

Course Code MME 421 

Course Type Elective 

Level Undergraduate 

Year / Semester 4th Year / 7th or 8th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Loucas Louca 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 0 

Course Purpose 
and Objectives 

The purpose of the course is to introduce formal approaches for performing 
kinematic and dynamic analysis of rigid bodies moving in space. Newton-
Euler and Lagrangian formulations for three-dimensional motion of particles 
and rigid bodies is used. By the end of the course students will be able to 
model and analyze multi-degree of freedom rigid body systems. 

Learning 
Outcomes 

�x Formulate the Newton/Euler equations of motion for systems of particles 
and rigid bodies in three-dimensions. 

�x Calculate inertia properties and angular velocity of rigid bodies. 
�x Identify constraints and degrees-of-freedom for dynamical systems. 
�x Formulate Lagrange�¶�V equations of motion for particles and rigid bodies. 
�x Analyze the kinematics of linkage mechanisms. 
�x Analyze kinematics and dynamics of rigid-body systems through 

computational approaches using Matlab and SolidWorks. 

Prerequisites MME 225 Required None 

Course Content 

The course focuses on the motion of rigid bodies in three-dimensional space. 
Kinematics and dynamics of rigid bodies are studied in order to derive the 
equations of motion using various modern approaches. Topics taught include 
inertia properties and angular velocity; Newton-Euler equations of motion; 
degrees-of-freedom and constraints; kinetic/potential energy and virtual work; 
�/�D�J�U�D�Q�J�H�¶�V���H�T�X�D�W�L�R�Q�V���I�R�U���K�R�O�R�Q�R�P�L�F���V�\�V�W�H�P�V���� �Q�X�P�H�U�L�F�D�O���D�Q�D�O�\�V�L�V���R�I�� �G�H�U�L�Y�H�G��
equations of motion. The formulations are applied to various multi-body 
dynamics problems that arise in mechanical and aerospace engineering, and 
the special case of planar mechanisms is also studied. Students use 
generalized and specialized software, like Matlab and SolidWorks, to analyze 
rigid-body systems. 
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Teaching 
Methodology 

�x Lectures 
�x Homework 
�x Recitation for solving sample problems 
�x Computer lab for solving three-dimensional dynamics 
�x Office hours 
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 

�x Greenwood, D.T., Advanced Dynamics. Cambridge University Press, 
ISBN 978-0-521-02993-3. 

�x Jazar, R.J, Advanced Dynamics Rigid Body, Multibody, and Aerospace 
Applications. John Wiley & Sons, ISBN  978-0-470-39835-7. 

�x Norton, R.L., Design of Machinery: An introduction to the Synthesis and 
Analysis of Mechanisms and Machines. McGraw-Hill, ISBN 978-0-07-
312158-1. 

Assessment 
�x Homework 20% 
�x Midterm Exam 35% 
�x Final Exam 45% 

Language Greek 

 

Course Title Vibrations Theory and Applications  

Course Code MME 426 

Course Type Technical Elective Course 

Level Undergraduate 

Year / Semester 4th Year / 7th or 8th Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Andreas Kyprianou 

ECTS 6 Lectures / week 3+1 hours Laboratories / 
week 0 

Course Purpose 
and Objectives 

The purpose of this course is to extend the principles of vibration engineering 
to continuum and non-linear systems. 

Learning 
Outcomes 

�x Recognizing the characteristic features of multi-degree of freedom 
systems and infinite degree of freedom systems. 

�x Application to vibration absorption. 
�x Recognizing the characteristic features of infinite degree of freedom 

systems. 
�x Modelling using ordinary and partial differential equations. 
�x Simple qualitative and quantitative analysis of non-linear systems. 
�x Applications of non-linear systems to population growth rate and LASER 

emission. 

Prerequisites MME 227 Required None 
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Course Content 

This course studies the vibrations of linear systems consisting of finite multiple 
and infinite degrees of freedom. The theory of vibration absorption as 
generated by the basic theory of linear multi-degree of freedom systems is 
analyzed in its full detail. The partial differential equations describing the 
behavior of infinite degree of freedom systems are derived from the basic 
principles of strength of materials. The distinctive qualitative and quantitative 
characteristics of non-linear systems are described and subsequently and 
subsequently the methodology of extracting them for simple non-linear 
systems is presented. Topics studied: structure of dynamics and dynamical 
examples from various scientific disciplines, generalized coordinates, 
vibrations of multi-degree and infinite degree of freedom systems, non-linear 
system behaviour characterization: limit cycles, bifurcations and chaos. 

Teaching 
Methodology 

�x Lectures 
�x Problem exercises 
�x Concise and extensive study of a relevant scientific article 
�x Computational solution of differential equations 
�x Communicative, Collaborative  
�x During the first week of the semester the students receive the course 

syllabus, which includes the course content, bibliography, learning 
outcomes, assessment and office hours. 

Bibliography 

�x Bishop, R.E.D.  and D.C. Johnson, The mechanics of Vibration. 
Cambridge University Press. 

�x Kaplan, D. and L. Glass, Understanding Non-linear Dynamics. Springer. 
�x Rao, S.S., Mechanical Vibrations. Pearson. 
�x Strogatz, S.H., Non-linear Dynamics and Chaos, with Applications to 

Physics, Chemistry, and Engineering. CRC Press. 
�x Weaver, W., S.P. Timoshenko and D.H. Young, Vibration problems in 

Engineering. Wiley. 

Assessment 

�x Homework 5% 
�x Midterm exam 25% 
�x Final exam 50% 
�x Analysis of a scientific article 20% 

Language Greek 



48 
 

Materials, Design and Manufacturing  

Course Title Computer Aided Drafting  

Course Code MME 145 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 1st Year / 1st Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Loucas Louca 

ECTS 5 Lectures / week 3 hours Laboratories / 
week 1 hour 

Course Purpose 
and Objectives 

To teach the fundamental capability to document mechanical engineering 
ideas using graphical communication techniques. This is achieved by 
teaching the necessary skills and familiarity for drawing two-dimensional 
geometries using AutoCAD Mechanical and building three-dimensional 
component models and mechanical system assemblies using SolidWorks. By 
the end of the course the students will be able to represent mechanical 
systems using three-dimensional models and two-dimensional drawings. 

Learning 
Outcomes 

�x Know and recognize items related to drafting from the ISO standard. 
�x Generate drawings with the correct title block and the correct scale and 

positioning of the objects. 
�x Draw projections (Multiview, isometric, oblique) with the correct scale, 

line type/thickness and dimensions. 
�x Draw two-dimensional geometries with the correct title block using 

drawing tools from AutoCAD Mechanical. 
�x Build three-dimensional models of components by adding and removing 

material and other modification features using SolidWorks. 
�x Create standardized holes and threaded holes in custom parts using 

SolidWorks. 
�x Create assemblies of mechanical systems using custom and 

standardized parts (bold, nuts, washers, gears, etc.) using SolidWorks 
and its toolbox. 

�x Generate annotated drawings, with the correct title block, in isometric 
projections, multiview projections and sections, of components and 
assemblies using SolidWorks. 

Prerequisites None Required None 

Course Content 

Engineers must be able to create and interpret detailed and assembled 
drawings in order to communicate their ideas. The course emphasizes on the 
connection between the drawings and three-dimensional geometric models 
of a product and its design and manufacturing processes. Topics taught 
include: international conventions and standards; drawing scales; drawing 
line types; projection planes; views and view layout; isometric views; auxiliary 
views; sections; three-dimensional geometric modeling. All topics are 
implemented through a team project that develops an integrated three-
dimensional model of a mechanical device. Autodesk Mechanical and 
SolidWorks are the software used to create drawings and geometric models. 
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Teaching 
Methodology 

�x Lectures using PowerPoint and software demos of Autodesk Mechanical 
and SolidWorks 

�x Recitation for solving sample problems 
�x Homework 
�x Hands-on experience and demonstrations of simple mechanical 

components 
�x Office hours 
�x Team project for the three-dimensional modeling of a mechanical system 
�x During the first week of the semester, the course syllabus is given to 

students, which includes information on the course content, expected 
learning outcomes, assessment and office hours. 

Bibliography 

�x Hardcopies of lecture PowerPoint slides and other assistive material. 
�x Bertoline, G.R. and E.N. Wiebe, Technical Graphics Communication 

(third edition), ISBN 0-07-365598-8. 
�x Gladfelter, D., AutoCAD 2014 and AutoCAD LT 2014: no experience 

required, ISBN 9781118757710. 
�x Lombard, M.J., SolidWorks 2013 Bible, ISBN 9781118508398. 

Assessment 

�x Team Project 15% 
�x Quiz 15% 
�x Midterm Exam 30% 
�x Final Exam 40% 

Language Greek 

 

Course Title Material Science and Engineering I  

Course Code MME 155 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 1st year / 2nd Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Theodora Kyratsi 

ECTS 5 Lectures / week 3+1 hours Laboratories / 
week 1 hour 

Course Purpose 
and Objectives 

A course in understanding the structure-property relations of metals, 
ceramics, polymers and composites with emphasis on mechanical properties. 
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Learning 
Outcomes 

�x Define crystallinity, typical unit cells, density, Miller indices; crystal 
defects. 

�x Describe the diffusion mechanism at atomic level. 
�x Name and describe the two atomic mechanisms of steady-state and non-

steady-state diffusion. 
�x Read engineering stress-strain diagram and define elasti/plastic 

deformation, mechanical terms and properties (tensile strength, yield 
strength, Young modulus, Poisson ratio, ductility etc). 

�x Describe strengthening mechanisms (grain size effect, solid solutions 
and cold-working) based on dislocations and define fatigue and creep. 

�x Describe (qualitative) and analyze (quantitative) microstructures based 
on phase diagrams. 

�x Describe heating processes of metals via isothermal transformation, 
annealing and precipitation. 

�x Compare the mechanical behavior of metallic, ceramic and polymeric 
materials using stress-strain graphs. 

�x Predict the mechanical properties of composite materials. 

Prerequisites None Required None 

Course Content 

This course is the first �S�D�U�W���R�I���W�K�H���V�H�U�L�H�V���³�0�D�W�H�U�L�D�O�V���6�F�L�H�Q�F�H���D�Q�G���(�Q�J�L�Q�H�H�U�L�Q�J�´��
and includes: Crystal structure; Unit cells �± density �± crystallographic 
directions and planes; Dislocations and Defects; Material microstructure; 
Diffusion �± Elastic and Plastic Deformation; Stress vs Strain �± Definition of 
Mechanical Properties (tensile strength, yield strength, Young modulus, 
Poisson ratio, ductility etc); Strengthening of metals (grain size, solid 
solutions, cold work); Failure of materials; Fatigue; Creep; Phase diagrams 
and phase transformations; Heat treatment of metals; Annealing; 
Precipitation Hardening; Characteristics of common alloys (i.e. perlite, benite, 
martensite, temper martensite), Processing and mechanical properties of 
metals and ceramics; Composite materials; Fiber Composites; Prediction of 
mechanical properties of composites made by known materials. 

Laboratory Exercises  
�x Introduction to crystallography 
�x Metallography 
�x Phase diagrams 
�x Impact test 
�x Hardness test (Rockwell, Vickers) 

Teaching 
Methodology 

�x Lectures 
�x PowerPoint presentations 
�x Laboratory exercises 
�x Laboratory demonstrations 
�x Communicative, Collaborative 
�x During the first week of the semester, the course syllabus is given to 

students, which includes information on the course content, expected 
learning outcomes, assessment and office hours. 

Bibliography �x Callister, W.D., Materials Science and Engineering (translated in Greek). 
Tziolas. 
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Assessment 

�x Midterm exam 35% 
�x Final exam 50% 
�x Laboratories 5% 
�x Presentation 10% 

Language Greek 

 

Course Title Chemistry for Engineers  

Course Code MME 156 

Course Type Compulsory 

Level Undergraduate 

Year / Semester 1st year / 2nd Semester 

�7�H�D�F�K�H�U�¶�V���1�D�P�H Theodora Krasia-Christoforou 

ECTS 5 Lectures / week 3+1 hours Laboratories / 
week 0 

Course Purpose 
and Objectives 

�,�Q�� �W�R�G�D�\�¶�V�� �P�R�G�H�U�Q��society, Chemistry is greatly involved in all engineering 
�I�L�H�O�G�V�����7�K�H���D�L�P���R�I�������(���������L�V���W�K�H���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���E�D�V�L�F���F�K�H�P�L�V�W�U�\���F�R�Q�F�H�S�W�V��
by the undergraduate students and the acquiring of knowledge that is directly 
interweaved with the Mechanical and Manufacturing Engineering as well as 
Materials Science and Engineering fields. 

Learning 
Outcomes 

�x Understand and describe the different types of chemical bonds. 
�x Balance chemical equations and solve stoichiometric problems. 
�x Understand redox processes and solve related problems.   
�x Understand and describe the basics on Chemical Thermodynamics and 

solve thermochemistry-related problems. 
�x Understand the meaning of equilibrium in physical and chemical 

processes, the influencing parameters and solve related problems of a 
chemical reaction by altering the aforementioned parameters. 

�x Understand the meaning of the strength of acids and bases, pH and pOH 
and solve related problems. 

�x Acquire general knowledge and understanding on polymers. 
�x Acquire general knowledge and understanding on the importance of 

nanotechnology and nanomanufacturing in the generation of advanced 
nanomaterials for use in several applications. 

Prerequisites None Required None 
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