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Tome V (Year 2012). FASCICULE 4 [October—December]. ISSN 20673809

Aims & Scope

General Aims:

ACTA TECHNICA CORVINIENSIS - BULLETIN OF ENGINEERING is an international and interdisciplinary journal which reports

on scientific and technical contributions.

ACTA TECHNICA CORVINIENSIS — BULLETIN OF ENGINEERING publishes invited review papers covering the full spectrum of

engineering. The reviews, both experimental and theoretical, provide general background information as well as a

critical assessment on topics in a state of flux. We are primarily interested in those contributions which bring new

insights, and papers will be selected on the basis of the importance of the new knowledge they provide.

Topical reviews in materials science and engineering, each including:

O  surveys of work accomplished to date

O  current trends in research and applications

O  future prospects.

As an open-access journal ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering will serve the whole engineering

research community, offering a stimulating combination of the following:

O  Research Papers - concise, high impact original research articles,

O  Scientific Papers - concise, high impact original theoretical articles,

O  Perspectives - commissioned commentaries highlighting the impact and wider implications of research appearing in
the journal.

ACTA TECHNICA CORVINIENSIS — BULLETIN OF ENGINEERING encourages the submission of comments on papers published

particularly in our journal. The journal publishes articles focused on topics of current interest within the scope of the

journal and coordinated by invited guest editors. Interested authors are invited to contact one of the Editors for further

details.

Every year, in three issues, ACTA TECHNICA CORVINIENSIS — BULLETIN OF ENGINEERING publishes a series of reviews

covering the most exciting and developing areas of engineering. Each issue contains papers reviewed by international

researchers who are experts in their fields. The result is a journal that gives the scientists and engineers the opportunity

to keep informed of all the current developments in their own, and related, areas of research, ensuring the new ideas

across an increasingly the interdisciplinary field.

ACTA TECHNICA CORVINIENSIS — BULLETIN OF ENGINEERING exchange similar publications with similar institutions of our

country and from abroad.

Audience:

Scientists and engineers with an interest in the respective interfaces of engineering fields, technology and materials,

information processes, research in various industrial applications. It publishes articles of interest to researchers and

engineers and to other scientists involved with materials phenomena and computational modeling.
About us:

ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering is an international and interdisciplinary journal which reports on
scientific and technical contributions and publishes invited review papers covering the full spectrum of engineering.
Every year, in four online issues (fascicules 1- 4), ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering [e-ISSN: 2067-
3809] publishes a series of reviews covering the most exciting and developing areas of engineering. Each issue contains
papers reviewed by international researchers who are experts in their fields. The result is a journal that gives the
scientists and engineers the opportunity to keep informed of all the current developments in their own, and related,
areas of research, ensuring the new ideas across an increasingly the interdisciplinary field.

ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering has been published since 2008, as an online supplement of the
ANNALS OF FACULTY ENGINEERING HUNEDOARA — INTERNATIONAL JOURNAL OF ENGINEERING.

Now, the ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering is a free-access, online, international and
multidisciplinary publication of the Faculty of Engineering Hunedoara.

ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering is a good opportunity for the researchers to exchange
information and to present the results of their research activity. Scientists and engineers with an interest in the
respective interfaces of engineering fields, technology and materials, information processes, research in various
industrial applications are the target and audience of ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering. It publishes
articles of interest to researchers and engineers and to other scientists involved with materials phenomena and
computational modeling.

The journal's coverage will reflect the increasingly interdisciplinary nature of engineering, recognizing wide-ranging
contributions to the development of methods, tools and evaluation strategies relevant to the field. Numerical modeling
or simulation, as well as theoretical and experimental approaches to engineering will form the core of ACTA TECHNICA
CORVINIENSIS - Bulletin of Engineering's content, however approaches from a range of environmental science and
economics are strongly encouraged.

ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering appear in four issues per year and is open to the reviews, papers,
short communications and breakings news inserted as Scientific Events, in the field of engineering.
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General Topics:
ENGINEERING

CONTROL ENGINEERING

ELECTRICAL ENGINEERING

CIVIL ENGINEERING

BIOMEDICAL ENGINEERING
= TRANSPORT ENGINEERING

ECONOMICS
n

AGRICULTURAL Economics
DEVELOPMENT ECONOMICS
ENVIRONMENTAL ECONOMICS
INDUSTRIAL ORGANIZATION
MATHEMATICAL ECONOMICS

MONETARY ECONOMICS
RESOURCE ECONOMICS
TRANSPORT ECONOMICS
GENERAL MANAGEMENT
MANAGERIAL ECONOMICS
LOGISTICS

MECHANICAL ENGINEERING
METALLURGICAL ENGINEERING
AGRICULTURAL ENGINEERING

ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering

COMPUTER AND INFORMATION SCIENCES

= COMPUTER SCIENCE
=  INFORMATION SCIENCE
AGRICULTURE

" AGRICULTURAL & BIOLOGICAL ENGINEERING

= FOOD SCIENCE & ENGINEERING

=  HORTICULTURE
CHEMISTRY
= ANALYTICAL CHEMISTRY

" INORGANIC CHEMISTRY
= MATERIALS SCIENCE & METALLOGRAPHY
= POLYMER CHEMISTRY
= SPECTROSCOPY
=  THERMO-CHEMISTRY
EARTH SCIENCES
= GEODESY
= GEOLOGY

= HYDROLOGY

= SEISMOLOGY

= SOIL SCIENCE
ENVIRONMENTAL

=  ENVIRONMENTAL CHEMISTRY

=  ENVIRONMENTAL SCIENCE & EcOLOGY

= ENVIRONMENTAL SOIL SCIENCE

" ENVIRONMENTAL HEALTH

BIOMECHANICS & BIOTECHNOLOGY

=  BIOMECHANICS

= BIOTECHNOLOGY

=  BIOMATERIALS
MATHEMATICS

= APPLIED MATHEMATICS

= MODELING & OPTIMIZATION
=  FOUNDATIONS & METHODS

Invitation:

We are looking forward to a fruitful collaboration and we welcome you to publish in our ACTA TECHNICA CORVINIENSIS -
Bulletin of Engineering. You are invited to contribute review or research papers as well as opinion in the fields of science
and technology including engineering. We accept contributions (full papers) in the fields of applied sciences and
technology including all branches of engineering and management.
Submission of a paper implies that the work described has not been published previously (except in the form of an
abstract or as part of a published lecture or academic thesis) that it is not under consideration for publication elsewhere.
It is not accepted to submit materials which in any way violate copyrights of third persons or law rights. An author is fully

responsible ethically and legall
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Editorial & Advisory Board

Manager & Chairman

ROMANIA Imre KISS
University Politehnica TIMISOARA,

Faculty of Engineering HUNEDOARA
Advisory Board & Steering Committee

ROMANIA Teodor HEPUT HUNGARY  Imre DEKANY
University Politehnica TIMISOARA, University of SZEGED, Department of Colloid
Faculty of Engineering HUNEDOARA Chemistry, president of Hungarian Regional
Dean of the Faculty Academy Of Sciences — branch of SZEGED
ROMANIA Francisc WEBER ROMANIA loanILCA
University Politehnica TIMISOARA, University Politehnica TIMISOARA,
Faculty of Engineering — HUNEDOARA Faculty of Engineering — HUNEDOARA
General Association of Romanian Engineers Academy of Technical Sciences (ASTR) -
(AGIR) - branch HUNEDOARA branch TIMISOARA
HUNGARY Imre J. RUDAS HUNGARY  BélaILLES
Obuda University of BUDAPEST, University of MISKOLC,
Department of Structural Engineering — Faculty of Mechanical Engineering and
BUDAPEST Information Science — MISKOLC
SLOVAKIA Stefan NIZNIK SLOVAKIA  Karol VELISEK
Technical University of KOSICE, Slovak University of Technology
Faculty of Metallurgy, BRATISLAVA, Faculty Materials Science &
Department of Materials Science — KOSICE Technology - TRNAVA
SERBIA Sinisa KUZMANOVIC SERBIA Mirjana VOJINOVIC MILORADOV
University of NOVI SAD, University of NOVI SAD,
Faculty of Technical Sciences — NOVI SAD Faculty of Technical Sciences — NOVI SAD
POLAND Stanistaw LEGUTKO PORTUGAL Jodo Paulo DAVIM
Institute of Mechanical Technology, University of AVEIRO, Department of
Polytechnic University - POZNAN Mechanical Engineering — AVEIRO
POLAND Andrzej WYCISLIK BULGARIA Kliment Blagoev HADJOV
Silesian University of Technology - University of Chemical Technology and
KATOWICE, Faculty Materials Science & Metallurgy, Department of Applied
Metallurgy—- KATOWICE Mechanics - SOFIA
INDIA Sugata SANYAL BULGARIA Nikolay MIHAILOV
School of Technology & Computer Science, Anghel Kanchev University of ROUSSE,
Tata Institute of Fundamental Research - Faculty of Electrical and Electronic
MUMBAI Engineering — ROUSSE
ARGENTINA Gregorio PERICHINSKY ITALY Alessandro GASPARETTO
University of BUENOS AIRES, University of UDINE,

Faculti oi Eniineerini — BUENOS AIRES Faculti oi Eniineen’ni — UDINE
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ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering

Review process & Editorial Policy

ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering is dedicated to publishing material of the highest engineering

interest, and to this end we have assembled a distinguished Editorial Board and Scientific Committee of academics,

professors and researchers.

ACTA TECHNICA CORVINIENSIS — Bulletin of Engineering publishes invited review papers covering the full spectrum of

engineering. The reviews, both experimental and theoretical, provide general background information as well as a critical

assessment on topics in a state of flux. We are primarily interested in those contributions which bring new insights, and

papers will be selected on the basis of the importance of the new knowledge they provide.

The editorial policy of ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering is to serve its readership in two ways. Firstly,

it provides a critical overview of the current issues in a well-defined area of immediate interest to materials scientists.

Secondly, each review contains an extensive list of references thus providing an invaluable pointer to the primary research

literature available on the topic. This policy is implemented by the Editorial Board which consists of outstanding scientists in

their respective disciplines. The Board identifies the topics of interest and subsequently invites qualified authors. In order to

ensure speedy publication, each material will be report to authors, separately, thought Report of the Scientific Committee.

For an overview of recent dispatched issues, see the ACTA TECHNICA CORVINIENSIS — Bulletin of Engineering issues.

ACTA TECHNICA CORVINIENSIS — Bulletin of Engineering encourages the submission of comments on papers published

particularly in our journal. The journal publishes articles focused on topics of current interest within the scope of the journal

and coordinated by invited guest editors. Interested authors are invited to contact one of the Editors for further details.

The members of the Editorial Board may serve as reviewers. The reports of the referees and the Decision of the Editors

regarding the publication will be sent to the corresponding authors.

The evaluated paper may be recommended for:

O Acceptance without any changes — in that case the authors will be asked to send the paper electronically in the required
.doc format according to authors' instructions;

O Acceptance with minor changes - if the authors follow the conditions imposed by referees the paper will be sent in the
required .doc format;

O Acceptance with major changes - if the authors follow completely the conditions imposed by referees the paper will be
sent in the required .doc format;

O Rejection - in that case the reasons for rejection will be transmitted to authors along with some suggestions for future
improvements (if that will be considered necessary).

The manuscript accepted for publication will be published in the next issue of ACTA TECHNICA CORVINIENSIS - Bulletin of

Engineering after the acceptance date.

All rights are reserved by ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering. The publication, reproduction or

dissemination of the published paper is permitted only be written consent of one of the Managing Editors.

ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering accept for publication unpublished manuscripts on the

understanding that the same manuscript is not under simultaneous consideration of other journals. Publication of a part of

the data as the abstract of conference proceedings is exempted.

All the authors and the corresponding author in particular take the responsibility to ensure that the text of the article does

not contain portions copied from any other published material which amounts to plagiarism. We also request the authors

to familiarize themselves with the good publication ethics principles before finalizing their manuscripts.

Manuscripts submitted (original articles, technical notes, brief communications and case studies) will be subject to peer

review by the members of the Editorial Board or by qualified outside reviewers. Only papers of high scientific quality will be

accepted for publication. Manuscripts are accepted for review only when they report unpublished work that is not being

considered for publication elsewhere.
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Regional Associate Editors & Collaborators

Editors from ROMANIA

Vasile George CIOATA

University Politehnica TIMISOARA, Faculty of Engineering - HUNEDOARA

Vasile ALEXA

University Politehnica TIMISOARA, Faculty of Engineering - HUNEDOARA

Sorin Aurel RATIU

University Politehnica TIMISOARA, Faculty of Engineering - HUNEDOARA

Sorin Tiberiu BUNGESCU

Banat’s University TIMISOARA - Department of Agricultural Machines - TIMISOARA
Simona DZITAC

University of ORADEA, Faculty of Energy Engineering - ORADEA

Mirela SOHACIU

University Politehnica BUCURESTI, Faculty of Materials Science and Engineering — BUCURESTI
Endre IANOSI

University Politehnica TIMISOARA, Faculty of Mechanical Engineering — TIMISOARA
Valentin VLADUT

National Institute of Research - Development for Machines and Installations (INMA) — BUCURESTI
Regional Editors from HUNGARY

Tamds HARTVANYI j j

Széchenyi Istydn University in GYOR, Department of Logistics & Forwarding — GYOR

Gyorgy KOVACS

University of MISKOLC, Faculty of Mechanical Engineering and Information Science — MISKOLC
Zsolt Csaba JOHANYAK )
College of KECSKEMET, Faculty of Mechanical Engineering and Automation - KECSKEMET
Péter TELEK

University of MISKOLC, Faculty of Mechanical Engineering and Information Science — MISKOLC
Jozsef SAROSI

University of SZEGED, Faculty of Engineering - SZEGED

Gergely DEZSO i i i

College of NYIREGYHAZA, Engineering and Agriculture Faculty — NYIREGYHAZA

Sandor BESZEDES

University of SZEGED, Faculty of Engineering — SZEGED

Krisztian LAMAR

Obuda University BUDAPEST, Kdlmdn Kandd Faculty of Electrical Engineering — BUDAPEST
Péter FOLDESI ; ;
Széchenyi Istvdn University in GYOR, Department of Logistics & Forwarding - GYOR
Regional Editors from SERBIA

Zoran ANISIC

University of NOVI SAD, Faculty of Technical Sciences — NOVI SAD

Milan RACKOV

University of NOVI SAD, Faculty of Technical Sciences — NOVI SAD

Masa BUKUROV

University of NOVI SAD, Faculty of Technical Sciences — NOVI SAD

Sinisa BIKIC

University of NOVI SAD, Faculty of Technical Sciences — NOVI SAD

Slobodan TASIN

University of NOVI SAD, Faculty of Technical Sciences — NOVI SAD

Milan BANIC .

University of NIS, Mechanical Engineering Faculty — NIS

Maja TURK-SEKULIC

University of NOVI SAD, Faculty of Technical Sciences — NOVI SAD

Ana LANGOVIC MILICEVIC

Gradugte School of Business Studies, Megatrend University - BELGRAD

Igor FURSTNER

SUBOTICA Tech, College of Applied Sciences — SUBOTICA

Imre NEMEDI

SUBOTICA Tech, College of Applied Sciences — SUBOTICA

Regional Editor from AUSTRALIA

Jaromir AUDY

Edith Cowan University - PERTH, Faculty of Regional Professional Studies - BUNBURY

Regional Editors from BULGARIA

Krasimir Ivanov TUJAROV

"Angel Kanchev " University of ROUSSE, Faculty of Agricultural Mechanization - ROUSSE
Vania GARBEVA

Technical University SOFIA — branch PLOVDIV, Department of Control Systems — PLOVDIV
Angel ZUMBILEV

Technical University of SOFIA, Department of Material Science and Technolog
Regional Editors from BOSNIA & HERZEGOVINA

Sabahudin JASAREVIC
University of ZENICA, Faculty of Mechanical Engineering — ZENICA
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Regional Editors from MALAYSIA

Abdelnaser OMRAN

School of Housing, Building and Planning, Universiti Sains Malaysia — PULAU PINANG
Pandian VASANT

University Technology Petronas, Department of Electrical & Electronic Engineering - PERAK
Regional Editors from CROATIA

Gordana BARIC

University of ZAGREB, Faculty of Mechanical Engineering and Naval Architecture - ZAGREB
Goran DUKIC
University of ZAGREB, Faculty of Mechanical Engineering and Naval Architecture - ZAGREB

Regional Editors from SLOVAKIA

Peter KOSTAL

Slovak University of Technology — BRATISLAVA, Faculty Materials Science & Technology - TRNAVA

Tibor KRENICKY § 5

Technical University of KOSICE, Faculty of Manufacturing Technologies — PRESOV

Marian FLIMEL 5 5

Technical University of KOSICE, Faculty of Manufacturing Technologies — PRESOV

Mdria FRANEKOVA )

University of ZILINA, Faculty of Electrical Engineering — ZILINA

Jozef DOBRANSKY 5 5

Technical University of KOSICE, Faculty of Manufacturing Technologies — PRESOV

Beata HRICOVA 5 .

Technical University of KOSICE, Faculty of Mechanical Engineering — KOSICE

Miriam MATUSOVA

Slovak University of Technology — BRATISLAVA, Faculty Materials Science & Technology - TRNAVA

Jan KMEC

Technical University of KOSICE, Faculty of Mechanical Engineering — KOSICE

Regional Editor from TUNISIA

Mohamed Najeh LAKHOUA
Institute of Applied Science and Technology of Mateur —- MATEUR

Re gional Editor rom CYPRUS
Louca CHARALAMBOS
Americanos College — NICOSIA

The Editor and editorial board members do not receive any remuneration. These positions are voluntary.

We are very pleased to inform that our journal ACTA TECHNICA CORVINIENSIS — BULLETIN of ENGINEERING is going to
complete its four years of publication successfully. In a very short period it has acquired global presence and scholars from
all over the world have taken it with great enthusiasm. We are extremely grateful and heartily acknowledge the kind of
support and encouragement from you.

ACTA TECHNICA CORVINIENSIS — BULLETIN of ENGINEERING is seeking qualified researchers as members of the editorial
team. Like our other journals, ACTA TECHNICA CORVINIENSIS — BULLETIN of ENGINEERING will serve as a great resource for
researchers and students across the globe. We ask you to support this initiative by joining our editorial team. If you are
interested in serving as a member of the editorial team, kindly send us your resume to redactie@fih.upt.ro.
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Danijel MARKOVIC, Milos MADIC, Vojislav TOMIC, Sonja STOJKOVIC - SERBIA

ABSTRACT: This paper presents an approach for solving the traveling salesman problem (TSP) by using artificial
neural network (ANN). The ANN model adopted in this paper is the Kohonen’s self-organizing map (SOM)
which uses competitive, unsupervised learning. The paper briefly describes the competitive learning and
Kohonen’s SOM model development. The possibilities of SOM were applied for solving real problem of
disposal plastics waste. The Kohonen’s SOM was trained using original geo coordinates for container locations
in the city of Nis. The results demonstrate that the proposed approach is comparable in terms of solution
guality and computational requirements to classical approaches such as Clarke-Wright saving algorithm.

H. KOUARA, A. CHAGHI - ALGERIA

ABSTRACT: In this paper a simple fuzzy logic control is proposed in order to ensure DC-bus voltage regulation
and to keep the capacitor voltages balanced with minimizing the zero-sequence component in the source
current in three phase four wires active power filter. A comparison of the proposed method against the
conventional proportional integral one is illustrated through simulation results and a clear advantage of the
fuzzy logic control can be observed. Moreover, identification of reference currents will be developed by the
use of Multi-Variable Filter having the advantage of extracting harmonic voltages directly from the a8 axis.
Computer simulation results show that the dynamic behavior of the fuzzy controller is better than the
conventional proportional-integral (Pl) controller.

Maria Laura STRUGARIU, Teodor HEPUT - ROMANIA

ABSTRACT: In the steel manufacturing process where the molten steel is cast, high volumes of water are used to
quench and cool the steel. This contact or direct cooling water becomes contaminated with high levels of
suspended solids and mill scale along with oil and grease. Being familiar with the sources of pollution, their
monitoring and control represent a first step towards reducing the quantity and the toxicity of all emissions,
focusing on applying a “cleaner” production in the industry of elaborating and processing metallic materials,
too. Monitoring water quality has now become an indispensable tool for assessing trends in poHutant
concentration and loads. Taking into consideration the effect of exceeded allowed values of various
poHutants in d:scharged waste water upon the environment and human health, this paper presents their

Mou!eeswaran Senthll KUMAR Yogesh KUMAR - INDIA

ABSTRACT: An inventive approach to composite flywheel design is put forward for discussion. Flywheel design
and development has dominated in many applications where minimizing mass is critical. This is also attractive
for various industrial based applications. Hence, the minimum mass required for certain energy storage was
used as the objective function. Based on an analytical approach for calculating stresses in flywheels, the
nonlinear optimization problem was solved using genetic algorithms that combine an evolutionary algorithm
with a nonlinear active set method. The problem was solved for a sample flywheel with varying materials.
Minimum mass required is found out for different values of energy storage and corresponding other
parameters are found out. Finally, the composite materials found to have the least values of minimum mass
required with increased value of angular velocity out of five materials selected for optimization process.

Mihaela OSACI - ROMANIA

ABSTRACT: Teaching the physics course has never been an easy task. Although it is universally accepted that a
laboratory or demonstration is the best way to convey the more complex concepts. It is almost universally
accepted that the way to convey these ideas is through a laboratory or a demonstration, where students can
see physics in action and truly appreciate the natural world around them. This article suggest a computer
integration method in the didactic activities on physics by realization a dedicated interactive graphical
interface for processing of the experimental data resulted by measurement in our laboratory. This data
processing application created for help student to use computer in laboratory. Like programming medium we
chosen the scientific language Matlab at 5.3 versions to up. These techniques have been used to successfully
rom Laboratory Course in our University.
Monika BILOVA, Ervin LUMNITZER - SLOVAKIA

45
ABSTRACT: Sound-absorbing materials are utilized in almost all areas of noise control engineering. The
designers of sound absorbers must know how to choose the proper sound absorbing materials, their
geometry and the protective facing. The well-known Kundt’s tube and reverberant room method are often
used for measurement of acoustic absorption properties of samples under laboratory conditions [1]. In this
paper the measurement of sound absorption coefficient is investigated under free-field conditions.
Particularly is investigated how the sample size is influencing the measurements results.
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Ooi Peih SHIA, Md. Azree Othuman MYDIN - MALAYSIA

ABSTRACT: This paper presents the assessment of building security system and active fire protection system in
administration building. Building is a structure that gives protection to human. A building needs to protect
human from extreme weather and danger created by human. Apart from giving us protection; building gives
us privacy as well. Our generation is different from the previous generations. The environment is now more
dangerous than the past. People can get hurt or killed even in the house. Other than building security system,
an active fire protection system is also crucial to ensure that the occupants in the building are protected
adequately against fire. Fire can spread to a wide area in seconds if we do not have fire protection system to
prevent the fire from spreading. Administration building is a building accommodating ten to hundreds of
people. It needs a proper security system to monitor and control the flow of people. Vandalism and burglary
can happen easily without a proper and effective security system. Besides that, since an administration
building accommodates many people, therefore, its active fire protection system needs to comply with
Uniform Building

Sorina Gabriela SERBAN - ROMANIA

ABSTRACT: A transformation is a sequence of states through which a thermodynamic system when its
parameters vary from baseline values to those in the final state. All thermodynamic properties at a time
system are the system state. State parameters are all measurable physical quantities that characterize the
unique thermodynamic state of the system. A substance is characterized, as we know, the state variables:
pressure, volume, temperature, etc. At a certain amount of substance, these three variables are a well
established interdependence of thermal equation of state. To ease the study of gases have made some
considerations that lead to a relatively simple model study. This so-called ideal gas, the molecules are
considered material points, and the interaction forces between molecules are void. It is obvious that this case
can not be met in practice, but the considerations made on this system can be extended with some
corrections and within certain limits, the real gas. The application is done using Microsoft Access and was
made for students to be able to easily own knowledge about the transformations simple ideal gas of this gas.
Students can calculate and make conclusions can be drawn, however this program is not meant to replace the
teacher but to offer a tool to study in classes, the theory that parties are not very many. The menu is
affordable, intuitive and helpful. For a better understanding of the application is structured in four

Robert ABLINGER Jorg EDLER, Martin MORTSCH - AUSTRIA

ABSTRACT: With conventional noncircular grinding the uneven shape of workpieces is created by pendular
movement of a round grinding disk. In contrast with rpm-synchronous noncircular grinding the workpiece is
machined with an unround grinding disk. In process the workpiece and the tool are turning with a certain
rpm-ratio. With this special method it is possible to machine several types of unround shapes (e.g. all cams of
a camshaft) with just one step of positioning. This paper is focused on basic research in rpm-synchronous
noncircular grinding. It shows which possible applications this method offers and also their limits.

Vasil VLASEV - BULGARIA

ABSTRACT: The sawing regimes of some woodworking machines have been analyzed, and it has been found out
that there are cases when the load of their cutting mechanisms can be increased. The period of operation for
which these regimes have been established has been analyzed. When there are lower requirements for the
quality of the sawn surfaces, it has been recommended to develop the sawing regimes step by step, for the
whole period between two sharpenings of the cutting blades. This allows making a better use of the cutting
power of the sharp cutting blades.

Jozsef SAROSI - HUNGARY

ABSTRACT: Electric, hydraulic and pneumatic drives are widely used in industrial environment. In robotics
different types of pneumatic actuators - e. g. cylinders and pneumatic motors - can be found commonly to
date. A less well-known type is that of the so-called pneumatic artificial muscles (PAMs). Different designs
have been developed, but the McKibben muscle is the most popular and is made commercially available by
different companies, e. g. Fluidic Muscle manufactured by Festo Company. Many researchers have
investigated the relationship of the force, length and pressure to find a good theoretical approach for the
equation of force produced by pneumatic artificial muscles. This paper presents the static model of PAM and
our newest model for the force generated by Fluidic Muscle. The accuracy of this new model for the hysteresis
loop is analysed by mathematical methods of statistics.

Juraj SEBO, Jozef SVETLIK, Monika FEDORCAKOVA, Jozef DOBRANSKY - SLOVAKIA

ABSTRACT: The main objective of this study was to compare human and robot performances for a simple
dismantling operation by conducting a time study and cost evaluation. The dismantling task consisted of
separation of a battery from a mobile phone (MP). Two work stations were analyzed and compared, one
robotic and one human. The robotic work station was schematically designed and evaluated in simulation in
order to achieve the dismantling times and costs. The human dismantling work station was tested in
laboratory conditions. On the basis of calculating the average costs of dismantling of the battery for one
mobile phone we can conclude that in the assumed conditions the robotic work station is a more efficient
dismantling work station (1.20 eurocent per MP), and the human dismantling work station is less efficient.
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Ramu PILLALAMARRI - SOUTH KOREA
G. Sasi Bhushana RAO, S. Srinivasa KUMAR - INDIA

ABSTRACT: In this paper we have investigated Microstrip line fed semi circular printed monopole antenna,
which is basically printed microstrip antenna with etched ground plane for UWB applications. In particular we
have simulated circular patch monopole antenna and then after etched some part of the radiating patch in
order to make semi circular antenna with good performance for UWB communication. While doing simulation
study, a simple rectangular microstrip line is used for feeding the printed monopole antenna. Finally the
simulated antenna is having frequency bandwidth under -10dB return loss is ranging from 2.8 GHz to 15 GHz.
This semi circular printed monopole antenna works well for the whole UWB frequency band 3.1-10.6GHz.
Ludovico ALLASIO, Valeria MONTRUCCHIO - ITALY

ABSTRACT: According to the recent economic situation, the actual business model will not be sustainable for a
long time. In this paper we want propose a design methodology, which leads the possibility to influence
people behaviours through the products. The aim of this paper is to underline the role of the designer, as
director of the process, in order to coordinate involved actors and actions. This approach suggests a result,
namely a product, which uses the local resources preserving material and cultural tradition and furthermore
understanding the relationships between the costumer and his territory. The link between the product and its
context defines a “surplus value” which characterizes the design process as “sustainable”. According to that,
the final aim should be a “customlsed product” defined through a muldisciplinary approach where the role of
X ; ; ] ] th

Kamil ZIDEK, JozefSVETLlK Vladlslav MAXIM - SLOVAKIA

ABSTRACT: The aim of this article is basic overview of actual situation in principles of industrial robot
programming and introduction of simple extended remote control principle. Remote control is realized by
serial communication port and software in C# programming language. It is used for positioning articulated
robot with 5 DOF Mitsubishi RV-2AJ. These industrial robots are usually used for student education to teach
robot programming languages. Introduced software provides simple interface to robot program only by
mouse control or import trajectory of movement from external position list file. We can set two movements
types PTP and CP interpolated linear movement. Remote control software of robot can be used for many
special task; we tested reliability by drawing equipment.

Imre KISS - ROMANIA

ABSTRACT: There is poor information in the literature written on this theme, regarding the re-utilization
without regenerating operations of the moulding sands prepared with synthetic resins. In practice, these
methods have a lot of difficulties regarding the separation of moulding sands with organically bonding agents
in comparison with the sands prepared with non-organically agents. The re-utilisation of moulding sands
based on resins without technological regenerating processes is not to be applied in the practice of the
preparation with resins. Therefore is intended a re-utilisation of these moulding sands, with non-organically
bonding agents (clay), replacing thus, partly, with new sand. The industrial foundry practice showed that this

method could be applied with good results to any type of mould based on the organically bondin ents.
Robert POSPICHAL, Gerhard LIEDL - AUSTRIA

ABSTRACT: During the last years, the self-cleaning surface structures of lotus flowers have been reproduced in
numerous ways on textiles or paints and other surfaces to reduce sensitivity against pollution which, in turn,
allows a reduction of water- and detergent consumption. Unfortunately, some of these techniques suffer
from wear or are potentially biohazardous due to the small particle size. We present a method to produce
nanostructures on surfaces by multi-beam interference of ultra-short laser pulses. Intensity distributions of
various configurations have been simulated and show the feasibility of the suggested process.

Marian SEMANCIK - SLOVAKIA

ABSTRACT: This article describes the use computer supported systems in practise. CA systems supported
activities in all stages of production - from design region and construction, through production and finally
mounting, storage and expedition. These systems represent very effective tool in region before-production
and production stages in this time. They represent tool which can increase company’s market position.

K. SRIDHAR, T. VIJAYALAKSHMI, I. BALAGURU, S. SENTHILKUMAR - INDIA

ABSTRACT: This paper presents the results of a study demonstrating an approach for using aerodynamic
coefficients for a missile with grid fins. A grid fin is an unconventional lifting and control surface that consists
of an outer frame supporting an inner grid of intersecting planar surfaces of small chord. The calculations
were made at a mach number of 0.2 and angle of attack o” for a missile with grid fins. The simulations were
also successful in calculating the flow structure around the fin in the separated-flow region at the higher
angles of attack. This was evident in the successful calculation of the nonlinear behavior viscous
computational fluid dynamic simulations to calculate the flow field and for that fin, which showed negative
normal force at the higher angle of attack. The effective angle of attack is negative on either part of the entire
top grid fin for the higher angle of attack. The modeling of unconventional grid fin missile is done in CAD
software called CatiaVs. The meshing of geometry is in a pre processor called Gambit. And the solving and
post processing is done in a solver called Fluent.
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20. SneZana KONJIKUSIC, Lidija BARJAKTAROVIC, Ana VJETROV - SERBIA

ABSTRACT: The important aspect related to both banks’ and other financial institutions’ a performance is the
analysis of the clients’ obligations fulfillment through applying various mathematical models. Furthermore,
the main purpose of the models is estimation of the possibility of default (default rate). Moreover, it is
important for the users of the model to posses data related to possibilities’ accuracy. There are various ways
for testing the accuracy related to the default possibilities, and in this paper the minimal number of
observations will be presented. Thus, simple statistical operations will be presented, important for gaining a
minimum level related to sample size. Moreover, the paper will point out that for determining the minimum
size of the sample, the absence of correlation among data is essential. If the correlation is present, the
minimum level of accuracy of the sample size could be altered, representing the important conclusion of this
paper. Furthermore, if there is fixed sample, this approach allows minimum difference between estimated
and actual empirical default rate. Finally, the cases indicating inaccurate minimum level of the sample size will
be shown as well.

Jan KMEC, Luba BICEJOVA, Martina NOVAKOVA,

Miroslav GOMBAR, Lydia SOBOTOVA - SLOVAKIA

ABSTRACT: After recent research activities focused on water jet technology and abrasive water jet process
parameters optimalization, it is necessary to stress attention to aspects which have been out of main research
stream but they are very important for understanding cutting process physical principles, improving
production systems operability and cutting quality improving. The paper deals with a research of technology
parameters fluctuation effect on AWJ production system technology head vibration generation during
technical ceramics cutting production process. The submitted paper points at possible sources of undesirable
vibrations: pump pressure, which can be a reason of reliability and AW.J technology production systems
lifetime reduction, and of abrasive nozzle wear increasing as well as of cutting edge quality reducing. New
knowledge submitted in this paper was formulated on the base of performed experiments and graphic
relations. On the base of gained relations, conclusions, recommendations and contributions for scientific
activity and business practice were formulated as well.

A.OYETUNUJI, S.0. SEIDU - NIGERIA

ABSTRACT: Foundry technology is developing in Nigeria and other developing countries in the world; therefore,
there are high demands for raw materials. New materials continue to be developed to meet special
requirements which require special processing in order for their properties to be effectively utilized. High cost
of imported binders has generated great interest in characterizing the locally available materials, therefore
necessitating the need to look into domestically available binders that will meet the criteria for
manufacturing, that is, reliability, cost, toxicity and availability; these are rationale behind this work. In this
study, efforts were made to produce inexpensive and efficient binders from locally sourced materials (starch,
and rubber latex) in Nigeria for the use of foundry cores. This was carried out by blending the locally sourced
materials: starch-rubber latex (1:2) with silica sand, and water in different proportions while bentonite was
used as control. Binders from various blend compositions were used to make core samples, and each core
sample produced was subjected to the following mechanical tests: green compressive strength, dry
compressive strength, collapsibility, and surface hardness. The blending caused great improvement in the
mechanical properties of the core samples produced. The dry compressive strength values for all the core
samples produced were greater than the corresponding green compressive strength values. The collapsibility
decreased with increasing proportions of blended binders while the surface hardness values for starch-rubber
latex binder cores were higher than for the core samples from bentonite binder.

Vasile ALEXA - ROMANIA

ABSTRACT: The pollution monitoring is a necessary part of any environmental management system, being the
basis for a fully informed decision-making process and developing environmental management strategies. To
ensure d thorough decision, it is essential to be fully convinced that the measurements reflect the reality. The
discharges into the environment from the major sources are pursued in a general monitoring process of the
significant sources of pollutants within catchments. The objectives also include monitoring systems,
optimization issues, verification and compliance with legislative requirements, such as allowable emission
limits. We have analyzed the quantities of metallic elements (Mn, Ni, Zn, Cr, Cu and Pb) found in the
wastewater from the areas of steel works and rolling mills, and we performed a calculation of pollutants in
water, based on the measurements made (according to Romanian standards) between 2008-2010. The
monitoring plans are designed and implemented to collect data about the water quality and the significant
discharges of pollutants from the major sources. In this paper, we present the assessment of emission impact
on waters, based on a case study conducted on the company TMK Resita (Romania). The environmental plan
provides the necessary works for reducing the emissions of pollutants in soil and groundwater, these works
being executed by the company. Likewise, the drillings required for groundwater monitoring on the company
site and the slag dump have been made. The quality assurance plan formulated the arguments that led to the
establishment of the number of sampling points, the location of these points, the sampling frequency, the
equipment and methods of sample collection.
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24. A. NIKKAR - IRAN
113

ABSTRACT: Gas dynamics is synonymous with aerodynamics when the gas field is air and the subject of study is
flight. It is highly relevant in the design of aircraft and spacecraft and their respective propulsion systems.
Progress in gas dynamics coincides with the developments of transonic and supersonic flight. As aircraft
began to travel faster, the density of air began to change, considerably increasing the air resistance as the air
speed approached the speed of sound. Most phenomena in real world are described through nonlinear
equations and these kinds of equations have attracted lots of attention among scientists. A wide range of
nonlinear equations do not have a precise solution, so analytical methods have been used to handle these
equations. Many different new methods have recently presented some techniques to eliminate the small
parameter. In this paper, a new analytical technique called the Reconstruction of Variational Iteration Method
(RVIM) is suggested for finding the exact solution of gas dynamic equation. The solution procedure explicitly
reveals the complete reliability and simplicity of the proposed algorithm. The RVIM technique has been
successfully applied to many nonlinear problems in science and engineering. All of these verify the great
potential and validity of the RVIM technique in comparison with Variational Iteration Method (VIM) for
strongly nonlinear problems in science and engineering. The results reported here provide further evidence of
the usefulness of RVIM for finding the analytic and numeric solutions for the linear and nonlinear diffusion
equations and, it is also a promising method to solve different types of nonlinear equations in mathematical

physics.
25. Ancuta NEDELCU, George LAZAR, Romeo DRAGAN, Valeria CIOBANU - ROMANIA
117

ABSTRACT: This paper presents the technical solutions of an installation for completion of drying hay up to the
humidity of 17 ... 18%, by ventilation with cold air or hot air. The installation is constructed from assemblies
developed within a modular structure so that users can configure their drying installation according to the
needs of the farm. Specific to the installation is the solar panel constructed from a number of solar collectors
Nc made of light materials, painted inside with paint or solar lacquers of black color for having an as higher as
possible absorption degree of the solar radiation. For the sizing of the drying installations depending on the
needs of the feedingstuffs farm were developed tables based on the interdependence of drying platform
dimensions, the necessary flow to the fan and the amount of conserved forage material.
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CONNECTIONS BETWEEN PRODUCTS AND CONTEXTS - KEY
DRIVERS FOR THE DESIGN OF A PRODUCT

"2 POLYTECHNIC OF TURIN, FACULTY OF ARCHITECTURE, DEPARTMENT OF PRODUCTION SYSTEMS & INDUSTRIAL DESIGN, TURIN, ITALY

ABSTRACT: According to the recent economic situation, the actual business model will not be sustainable for a long time. In
this paper we want propose a design methodology, which leads the possibility to influence people behaviours through the
products. The aim of this paper is to underline the role of the designer, as director of the process, in order to coordinate
involved actors and actions. This approach suggests a result, namely a product, which uses the local resources preserving
material and cultural tradition and furthermore understanding the relationships between the costumer and his territory.
The link between the product and its context defines a “surplus value” which characterizes the design process as
“sustainable”. According to that, the final aim should be a “customised product” defined through a muldisciplinary
approach, where the role of the designer is creating a dialogue among all the different actors involved in the definition of

the product.

KEYWORDS: sustainability, territory, relationships, muldisciplinar

BACKGROUND

Since the second half of the last century the scientific
community was able to document, with an increasing
deepening, the dramatic effects which human beings’
activities wield on natural systems to solve their needs
[1].

According to that, the Living Planet Report 2010 [2]
pointed out that the ecological footprints of countries
are causing an increasingly impressive environmental
deficit.

Every day the International scientific community
describes the effects of the human impact on the
earth’s natural system that still remains the only
source we have and that is the base of the entire
world economy and our wellness [3].

The actual economic and financial crisis is a huge and
serious problem, but our ecological deficit is much
more worrying than any other crisis we went through,
also because environmental problems are probably
one of the biggest reasons of the increasing of the
economic crisis.

The world economy has grown with a massive rate in
the last sixty years. The gross world product (GWP),
has reached 69,000 billion of dollars in 2008, and
already in that year there was a soft deflection in the
annual growing percentage, due to the current
economic crisis [4].

In the 1950 the gross world product was
approximately of 6,600 billion of dollars and, since
then, in sixty years we have almost tenfold.

By comparing these figures, it seems not plausible
believe in a continuous and endless growth of the
GWP.

As pointed out by the economist Jean Paul Fitoussi in
his speech at the East-Forum 2010 in Rome, the
sustainability is a complex concept formed by
economical, social and environmental dimensions.
These three aspects have to be considered in a
complementary manner, they cannot be in

industrial product

competition, and so it is not possible take into account
only the economical part [5].

According to that, the economical and environmental
crisis can be seen as two aspects of the same
phenomenon.

Thinking about the nature, it’s interesting underline
as, contrary to our economic model, all the earth's
natural systems can renew themselves, generating
life.

According to that, the ecologist Eugene Odum called
the natural systems: life-support systems. He also
described the whole earth as an ecological unit,
formed by living and non-living parts, which together
interact to form a stable entity [6, 7].

Our dominant culture leads us to neglect, and often to
ignore, processes and functions performed by the
nature. Each time we use it for our welfare, we
probably weak or damage its resistance and resilience,
and we difficulty understand that, in this way, we are
reducing our chances of development for the future.
As ecologists have affirmed, humanity is closely
dependent to processes, features and services
provided by natural systems.

The humanity-health is therefore linked to the health
of ecosystems and biodiversity, which are the basic
constituents of natural systems.

As human beings, we are also a component of natural
systems: without them we would not be able to
evolve, and survive.

Despite this, people are heavily altering functioning
and diversity of ecosystems: this is reflected in
significant impacts on wellbeing, economy, wealth,
and happiness of society. Because of that, urgent and
concrete actions to reverse the negative trend are
required.

The challenge we face today has very significant
proportions and the only hope we have to win is to
involve everybody.

It is humanity’s duty figure out how the current 7
billion of population (the number is increasing and will
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be approximately close to 10.6 billion in 2050) can live
in this planet with an appropriate lifestyle, without
causing the devastation of natural systems [8] (United
Nations, 2010).

The aim of this paper is showing a possible way for
facing the crisis by starting from a co-operative

approach in the product’s design process.
METHODOLOGY

This paper is based on the application of the Systemic

Design methodology, namely with the acronym SD

further in this paper. This approach underlines the

importance of making better use of material and

energy flows, in order to model our production and

energy systems looking at the nature’s rules [9].

This concept is also asserted in principles of Industrial

Ecology theory: effluents of one process serve as the

raw material for another process; the industrial

ecosystem would function as an analogue of biological

ecosystems [10].

Furthermore, according to the SD methodology,

material and energy flows should be opened, in order

to decrease environmental impact and resources

depletion.

In particular, according to its principles (Figure 1), the

SD:

O considers the waste of a system, namely output, as
resources, namely input, for another system

O argues that each system starts from relationships
among its constituent parts

O underlines that each system should be self-
sufficient as much as possible, in order to naturally
led to balance, and furthermore to preserve, itself
alone

O assumes the relevance of the local context as
resource base

O takes into account, during the design process, the
environmental, social, cultural and ethic context as
well as the subject of the project.

The output (waste) of a system
becomes the input (resource)
for another one, creating:

- an increase in cash flow;

- new job opportunities.

The relationships generate the
system:

- each one contributes to the
system;

- the relationships can be within the
system or outside of it.

Self-producing systems sustain
themselves by reproducing
automatically, thus allowing them
to define their own paths of action
and jointly coevolve.

The local context is fundamental
because

- it values local resources: humans,
culture and materials;

- it helps resolve local problems
by creating new opportunities.

Man connected to own
environmental, social, cultural
and ethic context.

Figure 1: Systemic Design principles

76

In this paper the applied methodology stresses the
relevance of connections and relationships among the
elements of a system, which consequently underline
the importance of a multidisciplinary approach in the
design process.

According to that, the inter-connections among
system’s components are important as well as the
dialogue among the participants in the process.
Therefore, a model based on systemic principles takes
into account exchanges of material and energy among
the involved elements; this is why it is possible to say
that it is strictly influenced by the rules of the natural
system.

It is a matter of fact that every natural system can be
described with flows. In Nature nothing evolves in a
static way: everything is linked and interacts with its
own surrounding. Indeed, the design challenge for our
century is finding the way to link as much as possible
the elements of a system, trying to find a solution
according to them [1].

The aim of the research is think about the
consequences of the human’s daily activities on the
territory.

By starting from that concept and focusing the study
on the design process, it is really important take into
account strong relationships among human beings
and their surroundings.

During a historical evolution, a territory is defined in
time and space by behaviour of its inhabitants and its
local peculiarities.

Hence, each specific geographical area is defined by
different resources, which during centuries have been
used from human beings in order to reach their needs.
So that, the inhabitants of different contexts have
developed a specific “know-how”, strictly connected
with defined territories.

Besides, during years the human abilities in doing
things have lead a “material culture” characterized by
social and cultural aspects dependent on territorial
qualities.

Summarizing, a design process based on the local
characterizations, has to take into account different
aspects of a territory, which can be summarized in:

available resources, “know-how” and ‘“material
culture” [9](Figure 2).
network
s know how network
e material culture @—network

4

1

characterization

S TERRITORY
\

territorial

Figure 2: Local resources, know-how and material culture
define the characterization of a territory
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Because of the suggested approach promotes the

interdependency between the product and its

context, it is possible to forecast some relevant effects
which influence the territory in different fields (Figure

3)-

O Economy: the use of territory’s resources leads the

growth of the local economy.

O Culture: thanks to this approach, each territory
will be defined by different expertise, strictly
related to the “material culture” of its
inhabitants.

O Market: the preference for of a small-scale
economy will avoid problems caused by a large-
sale logistic.

O Environment: a production method based on the
local available resources will produce fewer
products with high quality, without affect the
environmental balance.

O Quality: the quality-level of a product will be
guaranteed by its local-identity.

Moreover the application of this method will

consequently enhance the wellbeing level of a place

and its inhabitants.

TERRITORYsystem

Resources
Know how

Material culture
Culture and traditions

. del
Components relations producm“ o
NP eW % ration
Resources optimization contest inted!
Output valorisation Territory excellence
Product Quality
PRODUCTIONsystem

Figure 3: Several consequences are defined by relationships

between the iroduct and its territori

In this paper the authors have described a design
process based on the strictly relationships between
the product and its surroundings, and furthermore
the possibility of guiding customers toward a
sustainable approach, in term of economical, social
and environmental values.

By starting from the natural systems’ concept of the
interaction among the elements of a system, it
becomes clear that a product has to be related to its
territory, in order to use the available resources and
to preserve its “know-how” and culture.

The customer, who hopefully will understand the
relevance of connections between the product and its
territory, will be also able to appreciate these
characteristics as a “surplus value” of the product
itself.

The inter-dependency between the product and its
surroundings, defined by multiple social, cultural,
economical and environmental factors, point out that
every earth’s zone define as many products.

Consequently, by applying a systemic approach that
considers the product as a “system” connected with
several other related elements, a “customized
product” would be preferable instead of a “standard
one”.

A systemic and holistic approach like the SD
methodology, is based on the co-operation among the
actors of the process. Because of that, the designer
should take the role of expertise’s coordinator, in
order to show common points among the elements of
the system; to point out possible hidden connections
among the product and the other related systems and
furthermore to explain interconnections among the
participants’ expertise.

Thanks to a systemic approach, the designer is able to
show interactions among components and also wide
the boundaries of a product that will be influenced by
several factors, from social to environmental areas

(Figure 3).
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Figure 3: The role of the systemic designer, case study of a
jail in Turin, Italy. Project of some students of the Master
course “Systemic Design”, Politecnico di Torino, 2011-2012

The straightness of the social, cultural and
environmental factors shift the industrial approach
from a “linear model”, characterized by the
competition among parts, to a “systemic model”,
defined by the co-operation among stakeholders.

In this process multiple disciplines and seemingly
unrelated aspects of design are integrated in a manner

that permits synergistic benefits to be realized [11].
FUTURE RESEARCH

We introduced a method for the development of
products that are highly connected with the local
characteristics.

However the practical-aspects have not been analyzed

in this paper. Because of this reason, possible future

developments can be:

O The analysis of the role of the consumer, which
should be educated in order to appreciate the
“surplus value” of a product connected to the
territory.

O The development of a ‘“consumption model”,
based on the valorization of local values and
territorial aspects.

2012. Fascicule 4 [October-December] 77



ACTA TECHNICA CORVINIENSIS - Bulletin of Engineering

O The application of this methodology in a case
study, in order to study the real consequences that
this approach causes to the products’ design

rocess.
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