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EFFICIENT EQUIPMENT FOR
THE STABILIZATION OF SLOPES
WITH ANCHORED SLABS

Drescher Alexandru Adrian
Petrosani University, Petrosani, ROMANIA

The current technical progress has allowed the
development of constructive solutions for the digging,
loading and drilling equipment in order to offer
manifold uses in different fields and higher
performance. The mechanized stabilization of the
slopes is a unitary process, performed by means of a
range of appropriate equipment for the stages of a
specific technological flux. For this purpose, there is
main equipment which, due to its parameters, requires
a specific choice of the other machinery in the flux as
far as the number and the type is concerned, thus
ensuring a maximum productivity. The issues related
to the introduction of the new drilling equipment to
secure the concrete anchored slabs to stabilize the
slopes are approached in this paper.

THE AUTONOMUS ACOUSTIC BUOY

R. Reitsma*, F. Pellicer*, J. Agiiera*,
A. Marinas**

*Universitat Politécnica de Catalunya, Escola
Politécnica Superior d’Enginyeria de Vilanova i la
Geltru, Vilanova i la Geltra, SPAIN,

** University “POLITEHNICA” Bucharest,
ROMANIA

The Acoustic Buoy is a project between the
Laboratory of Applied Bioacoustics (LAB) and the
Universitat Politécnica de Catalunya (UPC). In
areas that the human activities produce high noise
levels, such as oil exploration or construction, there
is a need to monitor the environment for the presence
of cetaceans. Another need is for fishing, to prevent
endangered species from being killed. This can be
done with an Autonomous Acoustic Buoy (AAB).
Mooring or anchoring at to the seafloor can be
costly, especially in deep water, for these situations a
free floating buoy is required that can monitor the
environment and send an alert message when
cetaceans are detected nearby or noise levels have
exceeded a certain threshold.

As an ongoing project different components of the
overall concept have been researched and developed,
a buoy has been designed, software and hardware
have been developed for data acquisition, and a
watchdog system has been built to ensure a safe and
autonomous unattended operation of the electronics.
But one of the key things the overall concept is still
missing is the communication system, in short a
system needed for transferring the collected data to

the end user. Therefore our problem statement is as
follows, how can data be transferred from a
collecting buoy to the end user and be presented in
an accessible and easy to use interface.

In order to monitor a large area several autonomous
acoustic buoys can be deployed. In order to increase
the radio coverage every AAB has the capability of
acting as a node in a wireless mesh network so the
alarm can automatically find its way to the ship, base
or shore point where the end user control station is
located. The overall system consists of two parts, the
first is the transmission of data between the buoy and
the control station and second is the user-interface
for displaying alert messages on a map for the end
user. Both parts are going to be developed during the
European Project Semester 2013.

ACCESSIBILITY AND UNIVERSAL DESIGN:
MOTORIZATION AND IMPROVEMENT OF
A WHEELCHAIR

Charlotte Berthomieu*, Maurits Binnema*,
Adina Marin**, Ludwig Siegfrids*,
Jan Stepputtis*
*Universitat Politécnica de Catalunya,
Escola Politécnica Superior d’Enginyeria de
Vilanova i la Geltrt, Vilanova i la Geltri,, SPAIN,**
University “POLITEHNICA” Bucharest, ROMANIA

Electric powered wheelchairs improve the mobility
and autonomy of disabled patients and elders. These
people have different requirements regarding
steering, size, and shape of the wheelchairs. The
electric power wheelchair market already offers
products like wheelchairs moving with joysticks,
brain control, or eye gaze control. However, to fit a
specific user needs, the wheelchairs often have to be
customized. In this paper, we show how to combine
two existing wheelchairs, an electric powered
wheelchair and a non-electric buggy and show how
to adapt the steering control to the needs of a
specific client. Furthermore this paper informs
about how to design and build a new chin control
system, an universal seating system and adapt push
handles to a redesigned electric wheelchair.

MEASURING PROCESS
OF THE ELECTROSTATIC CHARGING
OF FILTER MEDIA FOR AIR FILTERS

Alexandra Rotaru*, Lucian Dascalescu®*,
Alexandru Radulescu*
*Faculty of Mechanics and Mechatronics, University
POLITEHNICA of Bucharest, Bucharest,
ROMANIA, **CNRS - University of Poitiers —
ENSMA, IUT d’Angouléme, Angouléme, FRANCE
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The effect of corona electric charge leads to better
efficiency for the air filters. In the industrial process,
the procedure used at the present moment for
measuring the potential at the surface of the filter
media is being made manually, in one point. This
method was found not sufficient because the results
can be misleading, the surface of the material being
uneven. This causes problems like a great variability
of the results, late reactivity in the event of a
malfunction. Thus it was developed a measuring
method in continuous flow, coming from the idea that
an average of the surface potential values is showing
a more appropriate charging state of the material.
The method had good results and can be proposed in
the future for a production line of air filters. The
purpose of this paper is to verify if the measuring
process used through the new method is capable of
maintaining a production line of air filters.

RESEARCH CONCERNING THE WEAR AND
RECONDITIONING OF PARTS OF THE COAL
PREPARATION EQUIPMENTS

G. Duduiala, C. Florea, V.A. Florea
University Petrosani, Petrosani, Roméania

The technological flow used to prepare coal for
usage consists in: separating, grinding and breaking
of crude coal, received from mining units, followed
by its concentration in jig washers and the drying of
the obtained products using drying bolters and
vibrating centrifugal machines. The bolters, pumps
and pipes used for the transport of the material are
some of the components of the technological process
of coal preparation which are subject to excessive
wear.In the presented paper there are analyzed the
types of wear of the mentioned machinery for the
purpose of establishing the possibilities to be
renewed machine parts for which the expenses with
spare parts might determine major negative
influences. Through refurbishing the maintenance
costs can be reduced by 30+70% because the cost of
the refurbishing is 20% to 70% of the cost of a new
part of the same or close quality.

DIMINUTION OF GEAR TRANSMISSIONS
NECESSARY FOR MACHINE-TOOLS
BUILDING

Dan Prodan, Emilia Balan, Anca Bucuresteanu
University “Politehnica” Bucharest, Romania

This paper intends to make a brief description of the
news occurred in the last 20 years in the
manufacturing of kinematic chains for machine-tools.
The explosive development of electric drives,
including power plants but also command and
control ones, and the emergence of new technologies
and materials for obtaining accurate, reliable
machine parts, with increasingly larger possibilities

to transmit high powers, have lead to constructive
simplifications with spectacular effects in terms of
gears number diminution. Among the modern
mechanical transmissions, which largely removed the
gear systems, the toothed belt transmissions had the
most spectacular development in time. This
phenomenon can be noticed in the case of heavy and
very heavy machine-tools, CNC ones especially.

IMPLEMENTAREA MODELELOR VIRTUAL
REALISTICE PRIN TEHNICI
FOTOGRAMMETRICE

(IMPLEMENTATION OF REALISTIC
VIRTUAL MODELS BY
PHOTOGRAMMETRIC TECHNIQUES)

Adina Oprea, Alexandru Valentin Radulescu
Faculty of Mechanics and Mechatronics, University
POLITEHNICA of Bucharest, ROMANIA

Study realistic virtual models photogrammetric
techniques will accelerate the development of
methodologies, algorithms and programs that enable
the automation of time-consuming processes.
Realistic virtual modeling are digital representations
of the Earth's surface to an accuracy reflecting
increasingly higher dimensional world in which we
live. They are made in order to highlight the
characteristics of each construction part, which may
serve over time as a permanent record of the
buildings in their original locations so created and
an essential element in monitoring them as the years
pass. With the realization of such 3D models appear
the most common problems such as the time needed
for completion and the effectiveness of the methods
used in their creation. In this context it creates a
continuous flow technology to bring the ease of
achieving realistic virtual models.

MODELING AND SIMULATION OF
VIBRATION BEHAVIOR OF THE SHAFT IN
THE COMPONENCE OF CENTRIFUGAL FANS

Irina Radulescu*, Alexandru Radulescu**
*S.C. ICTCM S.A. Bucharest, CITAf Department,
Bucharest, ROMANIA, ** Faculty of Mechanics and
Mechatronics, University POLITEHNICA of
Bucharest, Bucharest, ROMANIA

The paper presents comparative studies for the shaft
of the centrifugal fans, regarding the vibration
behavior during the service. Two type of modeling
has been realized: the first one was an analytical
simulation for the ideal shaft, using Mathcad
software. The second modeling was a numerical
simulation for the real geometrical shaft, using
ANSYS software with all the possibilities of
optimization involved. A comparison of the
theoretical results between the two modeling has
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been realized. The results were compared also with
the experimental results obtained on a testing stand..

MARKETING STRATEGIES AND TACTICS
ON NEW PRODUCTS

Ilie Filip, Tanasa Florentina Dana
Polytechnic University of Bucharest, Bucharest,
ROMANIA

In a market economy, any organization and
especially a for-profit organization, it's conceives a
own policy , by which she means its future
development directions and concrete ways of making
its policy that should ensure its permanence on
market and especially the overall development.

A key component of the company's policy is
marketing policy which offers the possibility of
prompt and real reception of market signals and
enable rapid adaptation to changes occurring on the
market, with maximum efficiency. Thus, the company
can properly assess, market parameters and
allocate available resources, appropriate to real
demand, it can discover the uncovered segments on
of market, and comparative advantages compared to
competitors.

In current circumstances, no company can afford to
operate without a perspective clear both short and
long term, which to assure subsistence, but and
rationality, efficiency given that the environment
becomes all more complex and dynamic.

Compared to the many changes that occur both in
microenvironment and the macroenvironment in
which the company must show a certain behavior, an
certain attitude that is materialized in delineating
strategic directions and of practical ways of making
them, which is reflected in the content of marketing
policy of the company and represents theme of this
paper.

ROLUL ANALIZEI SITUATIEI FINANCIAR-
PATRIMONIALE iN CADRUL PROCESULUI
DECIZIONAL AL UNEI INTREPRINDERI

(ROLE OF FINANCIAL-ECONOMIC
SITUATION ANALYSIS INTO DECISION-
MAKING PROCESS OF A COMPANY)

Cristina Stefanov, Alexandru Valentin Radulescu
Faculty of Mechanics and Mechatronics, University
POLITEHNICA of Bucharest, Bucharest,
ROMANIA

This article discusses the importance of economic
and financial analysis in evaluating the activity of
enterprises, with emphasis on the analysis of
economic and financial situation and its contribution
in the decision-making process at the managerial
level. Financial and economic analysis, as a set of
procedures, is an indispensable tool in the decision
making process. The main features of the analysis is
the study of the results starting from and ending with
determining the underlying causes.
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EFFICIENT EQUIPMENT FOR THE STABILIZATION OF SLOPES
WITH ANCHORED SLABS

Drescher Alexandru Adrian

Petrosani University, Petrosani, ROMANIA, e-mail: adrian.drescher@yahoo.com

REZUMAT

Progresul tehnic actual a permis dezvoltarea de solufii constructive pentru utilajele
de sapare, incarcare §i forare care sd ofere domenii de utilzare multiple ale acestora
Si performanfe superioare. Executia mecanizatd a lucrdrilor de stabilizare a
versanlilor este un proces unitar, realizat cu o serie de utilaje corespunzatoare
operatiilor dintr-un flux tehnologic specific. In acest scop, existd un utilaj principal
care prin parametrii sdi determind alegerea ca tip i numadr a celorlalte utilaje din
flux, asigurdndu-se realizarea unei productivititii maxime. In lucrare se trateazd
problemele legate de introducerea in fluxul tehnologica noilor utilaje de forare a
gaurilor pentru fixarea placilor de beton ancorate necesare stabilizarii versanfilor.

ABSTRACT

The current technical progress has allowed the development of constructive
solutions for the digging, loading and drilling equipment in order to offer manifold
uses in different fields and higher performance. The mechanized stabilization of the
slopes is a unitary process, performed by means of a range of appropriate
equipment for the stages of a specific technological flux. For this purpose, there is
main equipment which, due to its parameters, requires a specific choice of the other
machinery in the flux as far as the number and the type is concerned, thus ensuring
a maximum productivity. The issues related to the introduction of the new drilling
equipment to secure the concrete anchored slabs to stabilize the slopes are
approached in this paper.

CUVINTE CHEIE: utilaje performante, forare, caracteristici tehnice, placi
ancorate, parametrii regimului de lucru.

KEY WORDS: efficient equipment, drilling, technical features, anchored slabs, the
working environment parameters

1. INTRODUCTION

The work done to stabilize the road slopes with gy . ¥ } N
secured anchored slabs, whose extension and

rehabilitation is in progress, must be synchronized both

with the requirements of the improvement of their \
geometrical elements and with finding a way to reduce -
the work costs by mechanizing the specific operations. ' ¥

In the case of the operations required to stabilize
the current embankments (unstable), such as the slope
on the right side of the National Road DN 66 (picture
1), their stability is improved by securing the
superficial weight with anchored slabs as these
constructive elements inserted in a massif take on the
forces which can increase in the ground towards the
embankments or across them.

Picture 1. Stabilization with anchored slabs on DN 66
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2. EFFICIENT DRILLING
EQUIPMENT AND USAGE
VARIANTS

The technology of stabilization with anchored
slabs can be mechanized in the stage of drilling the
slabs (picture 2) and of digging to embank the slope.
The choice of equipment [1] and of installation which
have the required instruction and technical
characteristics [2], [3] to mechanize various works,
must lead to increased work efficiency and to lower
performance costs.

The hydraulic installation M9-1 (picture 2),
allows a wide —diameter drilling (180 mm) for a
drilling length of 12, 16, and 18 m, according to the
position of the slab indicated in the construction height.

Picture 2. The hydraulic drilling installation type M9-1

1. Chassis

2. Chain tracks;

3. Powertrain;

4. Diesel tank;

5. Hydraulic oil tank;

6. Hydraulic cylinder

7. Hydraulic cylinder control panel orientation;

8. Control panel — power pack

9. Position task manager;

10. Control panel, machine movement;

11. Joint winch;

12. Mast installation;

13. Hydraulic cylinder/ gear head — translation
stage; Winch;

14. Lever;

15. Rotary head;

16. Rotary head assembly;

17. Vice assembly;

18. Centering device;

19. Cowl;

20. Auxiliary pumps application;
21. Rear stabilizers;

22. Rotary hydraulic cylinder.

The technical features of the M9 -1 drilling
machine add to the productive and efficient solution
offered by the drilling mast (picture 3), as it can drill
wide diameter holes, under different angles, on vertical
position.

- drilling diameter range : 40 - 406mm;

- Chain tracks width: 500 mm

- Chain tracks length: 3270 mm;

- Speed: 0-1.98 Km/h;

- Oscillation angle of the front/rear crawler:
16°/14°;

- Ground stress: 7,30 N/cm®.

Picture 3. The drilling mast of the M9-1

The results of the measurements of the
drilling parameters required when performing holes in
the anchors such as : the speed, the depth and the push
capacity can be found in tables 1, 2, 3 and 4 for each
soil type (sand, clay, weakly cemented, chalk, etc.) to
be found in the slope area on DN 66.
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Table 1. The speed, depth and push
drilling in clayey and chalk.

capacity of the

Table 3. The speed, depth and push capacity of the

drilling in clayey and chalk

Depth Push
(rﬁ) Capacity | Soil type Observations
(KN)
2 3 4 5
1,50 20
3,00 20 Clayey
weakly
4,50 20 cemented
6,00 20 Medium
7,50 20 drilling speed :
9,00 20 4,52 m/h
10,50 20 Siliceous
12,00 20 concretions
13,50 20 chalk
15,00 20

Table 2. The speed, depth and push capacity of the
drilling in clayey and chalk

Push
Depth (m) | Capacity | Soil type Observations
(KN)
2 3 4 5
1,50 20
3,00 20 Nisip Clayey
weakly
4,50 20 cemented
Medium
6,00 20 drilling speed
7,50 20 13,49 m/h
9,00 20
10,50 20 S|I|ceo_us
concretions
12,00 20 chalk
12,20 20

Table 4. The speed, depth and push capacity of the
drilling in clayey and chalk

Push
Depth (m) | Capacity | Soil type | Observations
(KN)
2 3 4 5
1,50 20
3,00 20 Clayey
weakly
4,50 20 cemented
6,00 20 Medium
drilling
7,50 20 speed: 4,50
9,00 20 m/h
10,50 20 Siliceous
12,00 20 concretion
13,50 20 s chalk
15,00 20

Push Observatio
Depth (m) | Capacity | Soil type ns
(KN)
2 3 4 5
1,50 20
3,00 20 Clayey
weakly
4,50 20 cemented Medium
6,00 20 drilling
7.50 20 speed: 4,31
m/h
9,00 20
10,50 20 Slllcequs
concretions
12,00 20 chalk
12,20 20

Following the good results of the anchored
concrete slabs aftermath, has confirmed the right
choice of the machine and of the drilling parameters,
given the adjacent activities that could have had
negative effects (excavations, controlled blastings, etc.)
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CONCLUSIONS

The hydraulic drilling machines allow a wide
range of hole diameters (40-406 mm) in rocks or soils
with various structures and physical and mechanical
characteristics. At the same time, depending on the
rock type that is performed on, the drilling conditions
can vary in speed, depth and push capacity which can
lead to a good productivity and to better work safety
conditions.

REFERENCES
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Quick Info

Computer-Designed Algorithms Control
Network Congestion

TCP, the transmission control protocol, is one of the
core protocols governing the Internet. One of TCP’s
main functions is to prevent network congestion by
regulating the rate at which computers send data.

At the annual conference of the Association for
Computing Machinery’s Special Interest Group on
Data Communication this summer, researchers from
MIT’s Computer Science and Artificial Intelligence
Laboratory and Center for Wireless Networks and
Mobile Computing will present a computer system,
dubbed Remy, that automatically generates TCP
congestion-control algorithms.

In the researchers’ simulations, algorithms produced by
Remy significantly outperformed algorithms devised
by human engineers.

Remy is a machine-learning system, meaning that it
arrives at its output by trying lots of different
possibilities, and exploring further variations on those
that seem to work best.

Users specify certain characteristics of the network,
such as whether the bandwidth across links fluctuates
or the number of users changes, and by how much.

They also provide a “traffic profile” that might
describe, say, the percentage of users who are browsing
static Web pages or using high-bandwidth applications
like videoconferencing.

Finally, the user also specifies the metrics to be used to
evaluate network performance. Standard metrics
include throughput, which indicates the total amount of
data that can be moved through the network in a fixed
amount of time, and delay, which indicates the average
amount of time it takes one packet of information to
travel from sender to receiver.

The user can also assign metrics different weights —
say, reducing delay is important, but only one-third as
important as increasing throughput.

In tests that simulated a high-speed, wired network
with consistent transmission rates across physical links,
Remy’s algorithms roughly doubled network
throughput when compared to Compound TCP and
TCP Cubic, while reducing delay by two-thirds.

In another set of tests, which simulated Verizon’s
cellular data network, the gains were smaller but still
significant: a 20 to 30 percent improvement in
throughput, and a 25 to 40 percent reduction in delay.

(Source: http://www.techbriefs.com)
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ABSTRACT

The Acoustic Buoy is a project between the Laboratory of Applied Bioacoustics (LAB) and the
Universitat Politécnica de Catalunya (UPC). In areas that the human activities produce high noise levels,
such as oil exploration or construction, there is a need to monitor the environment for the presence of
cetaceans. Another need is for fishing, to prevent endangered species from being killed. This can be done
with an Autonomous Acoustic Buoy (AAB). Mooring or anchoring at to the seafloor can be costly,
especially in deep water, for these situations a free floating buoy is required that can monitor the
environment and send an alert message when cetaceans are detected nearby or noise levels have
exceeded a certain threshold.

As an ongoing project different components of the overall concept have been researched and
developed, a buoy has been designed, software and hardware have been developed for data acquisition,
and a watchdog system has been built to ensure a safe and autonomous unattended operation of the
electronics. But one of the key things the overall concept is still missing is the communication system, in
short a system needed for transferring the collected data to the end user. Therefore our problem
statement is as follows, how can data be transferred from a collecting buoy to the end user and be
presented in an accessible and easy to use interface.

In order to monitor a large area several autonomous acoustic buoys can be deployed. In order to
increase the radio coverage every AAB has the capability of acting as a node in a wireless mesh network
so the alarm can automatically find its way to the ship, base or shore point where the end user control
station is located. The overall system consists of two parts, the first is the transmission of data between
the buoy and the control station and second is the user-interface for displaying alert messages on a map
for the end user. Both parts are going to be developed during the European Project Semester 2013.

KEY WORDS: Autonomous, Acoustic, Buoy, noise levels, cetaceans, seafloor, flouting, data
acquisition, communication system, end user, collecting, interface, wireless, mesh and control station.

INTRODUCTION

Together with the Universitat Politecnica de

Catalunya (UPC) , the Laboratori D’Aplicacions
Bioacustiques (LAB) has provided another
Autonomous Acoustic Buoy (AAB) project within
the European Project Semester 2013 (EPS).

The project is being supervised by the
Laboratori D’Aplicacions Bioacustiques (Figure 1)
is a group of multi-disciplinary scientists that
investigates sound productions of marine life. Their
main goal is to decrease the deterioration of the
seas and its inhabitants. It was created as a response
to the acoustic degradation of marine habitat in the
Mediterranean Sea and the North Atlantic with
support from the Spanish government and the city
of Vilanova I la Geltru [1].

Figure 1. Laboratori D’Aplicacions Bioacustiques
logo

2. AUTONOMOUS ACOUSTIC
BUOY SYSTEM

The purpose of an Autonomous Acoustic Buoy
(AAB) system is that it can monitor acoustics
underwater.
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This gives it that it listens to different sounds
that are present in the underwater environment.
Whether it is produced by wildlife, mankind or
man-made machines, the AAB can recognize and
classify it. The system is especially useful in areas
on sea where there is a lot of human activity with
noise producing machinery, such as oil exploration
or construction. In those areas it is important that
the presence of wildlife is recognized before
starting operations, also it can be used to measure if
the noise itself remains below legislative limits.

An AAB system consists of several components. It
uses a so called main buoy, equipped with a
hydrophone and a watchdog system. The
hydrophone is a microphone capable of recording
sound underwater. The watchdog system provides
the system with the capability of recognizing the
different sound types. Another component is a
receiver that is capable of showing the collected
acoustic data to an end-user, whether it is on a ship
or on-shore. To cover all possible distances in
between the main buoy and the receiver, repeater
buoys can be used. These buoys have the sole
purpose of repeating the system over and over
again. Multiple repeater buoys can be added to
cover longer distances.

In previous years of the project, the buoy was
designed, software and hardware have been
developed for data acquisition, and the watchdog
system has been built to ensure a safe and
autonomous  unattended  operation of the
electronics. This year’s project focuses on
developing the communication between the buoy(s)
and the end user, including the development of a
user-interface.

Because it is difficult to send acquired data directly
from a buoy that is far away on sea to an end-user.
A mesh network of buoys is needed to amplify and
repeat the signal over and over until it reaches its
destination. To monitor a large area, multiple buoys
can be deployed. Therefore the communication
system must have the capability of acting both as a
transmitter as well as a repeater in order to reach
the end-user.

3. ACOMMUNICATION SYSTEM

The last remaining part for the Autonomous
Acoustic Buoy system is the communication
system, which has been developed this year. To

achieve the common goal of developing a
communication system to transfer data from a
collecting buoy to the end user, several steps
needed to be taken:

e Development and programming of electronic
components.

e Design and programming of a user-interface.

e Construction of the housing and integration of
components.

The project started with the selection of different
electronic components that were suitable for the
type of communication that was needed. This led to
complicated programming and the development of
an extra component. Meanwhile the interface as
well as the economic feasibility and the physical
construction of components started. The team’s
completed product in the end has been named
Corangino.

4. ELECTRONICS

At the start of the project the team was supplied
with several XBee Pro 868 RF (Figure 2)
communication modules by the LAB. XBee is the
name of a communication protocol.

The team was given the choice to choose other or to
keep these modules. In the end the XBee has been
chosen to be the communication protocol that
should be used. The reason these modules are
chosen is that they have a high transmission power
and sensitivity.

Therefore making them ideal for use with long
distances. In addition, its small size of 2.443 by
3.322 cm and low power consumption make it very
suitable for use in an isolated system such as an
autonomous buoy. [2]

Figure 2. XBee Pro 868 RF module
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At this point the brains of the communication
system needed to be chosen in form of a
microcontroller, there were two options for this.
Either buying a complete electronic board with a
microcontroller inside or buying a microcontroller
only and building a complete board around it. The
decision was made to buy a complete electronic
board; the type that has been chosen is the Arduino
Mega 2560 module (Figure 3).

Figure 3. Arduino Mega 2560

One of the main reasons for choosing this board is
that the microcontroller had to have at least three
connections for use in this project to connect the
components such as the GPS, the watchdog system
and hydrophone. Next to that, constructing an own
board suitable for a microcontroller would have
been very time consuming so choosing an
electronic board that already had four ports was the
quick and easy way. Next to that the Arduino Mega
2560 is compatible with the XBee modules and is
based on an open-source platform making a lot of
different uses possible through programming.[3]
The Arduino Mega 2560 controls the
communications, processes the information that it
receives, controls the GPS and its data and display
the data on the LCD display. As a connection
adapter for the XBee Pro 686 RF on the Arduino
Mega 2560, a so called XBee Shield is used. This
shield is the only solution on the market to make
this connection, therefore making it ideal [4].

A Liquid Crystal Display (LCD) has been selected
to show necessary information about the status,
mode and transmitting data of the buoy. A Fordata
FDCC1602N LCD has been chosen (Figure 4).

@ YERWEEVESVYEEEES

| 16xZcharacters
| FORDATALCDMODULE |

Figure 4. Fordata Liquid Crystal Display

This LCD has sixteen columns and two rows (16x2)
to have enough space for showing text. It has a
Light-Emitting Diode (LED) backlight for clear
visibility in low-light or dark environments. The
reason for choosing this particular LCD is that is
has a SPLC780D controller [5]. This controller is
compatible with the drivers in the Liquid Cristal
Library of the Arduino Mega 2560.

After all these components were chosen it left the
team with a big gap, the question was how to
connect everything together with different
components needing different voltages and
connections. The answer is a self-developed board
called named Boarduino. Its main function is to
adapt signals and convert voltages to appropriate
levels. It has one input for a 12V voltage and three
other voltage outputs. The Arduino Mega 2560
needs 5V so an R-78B5.0-1.0 switching converter is
used to convert 12V to 5V [6]. Both the GPS and
the LCD display need 6.5V so another switching
converter (R-78AA5.0-1 SMD) is used that allows to
control turn the output on and off via digital signals
making it very useful to save energy increasing the
AAB’s autonomy [7]. The decision to choose the
switching converters is because this conversion
method is more power efficient (often 75% to 98%)
than linear voltage regulation and the reduced cost.
The Boarduino (Figure 5) has been designed with a
software design suite called Proteus [8].

Figure 5. Boarduino
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5. PROGRAMMING OF
ELECTRONICS

The electronic components on themselves are not
able to do anything. This is where programming
comes in. For our system, smart programming
techniques are used, resulting in a device that can
automatically detect which operation mode it
should be in. These three modes are to operate as
the transmitter in the main buoy, acting as repeater
buoy to amplify the system or a receiver to collect
the data.

[1] When the device is connected to the existing
embedded board in the main buoy and the
Global Positioning System (GPS). It will turn
into the ‘Main’ operation mode. Meaning it
collects and transmits the GPS position and
embedded board data (alarms). The embedded
board is the board that controls all the systems
like the hydrophone and watchdog system.

[2] When only a GPS is connected the device
switches to ‘Repeater’ mode, meaning it will
listen to incoming signals, when it receives a
signal it transmits it again. Either to another
repeater or to the Receiver.

[3] When device is connected to a personal
computer it automatically switched to ‘Receiver’
mode. Its then collects data and transfers it to
the connected personal computer.

6. USER-INTERFACE

A graphical user-interface was needed to ensure
easy access for the end-user. The user-interface is
designed with the end-user in mind, to make it as
accessible as possible the decision was made to
develop a webpage that can be accessed from a
personal computer or smartphone. The user can see
alarm data, time and GPS location anywhere around
the world with Google Maps [11] in real time.

The Software chosen to create the graphical
interface is software called Adobe Dreamweaver
CS6 [12], which is web design software.

The user-interface consists of the following four
pages (Figure 6):

Home Buoys List Alarms Contact

| shipping . Whale . Dalphin . Normal sound

Figure 6. User-interface page

1. A home page, for giving an overview of the
interface page and directly showing the map
with real time information about possible
alarms.

2. A list of buoys to see information about all the
type of buoys, not only when an alarm appears.

3. An alarm history page for displaying not only
recent alarms but also past alarms, while also
registering all the alarms for future reference.

4. And a contact page in case anything is wrong
with the product or any other questions.

Dividing the interface in more than one page is
important for the page to have structure. A more
structured page allows for easier access on
handheld devices.

7. CONSTRUCTION OF THE
HOUSING

By putting all the components into a housing and
connecting all the components together, our system
was created, given the name ‘Corangino’.

Since the buoys and the communication systems
within will be on the water, a waterproof housing is
a minimum requirement. A standard size box from
the market has been chosen to speed up the process.
It has a size of 190 x 110 x 60 mm (L x W x H) and
is made of lightweight and easy to modify
Acrylonitrile Butadiene Styrene (ABS) plastic [9].
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Before actual construction, drawings were made
(Figure 7) that were used as a template for cutting,
drilling, grinding the box for fitment of the
electronic components.

/ n
¢ ///////////l///////////////ﬁm,,

Figure 7 . Corangino Drawings

Using both power tools and hand tools, the housing
was modified according to the template ensuring a
perfect fitment of all the components. Power tools
such as a pillar drill, a soldering iron and a dremel
were used to construct most of the box. Sanding
paper and different files were used to put on the
finishing touches. The electronic components are
secured in the box with Velcro [10] for easy
installation and take out. Connectors are installed
with screws and or threads. All the components put
together into the housing resulted in the following
result (Figure 8):

Figure 8. Corangino

8. CONCLUSION

The main goal of this project was to develop a
communication system to transfer data from a
collecting buoy to the end user. Exactly this has
been developed.

Looking back at the electronics part, it can safely be
said that an efficient device has been designed,
tested and manufactured. Resulting in the
Corangino prototype, consisting of a two main
parts. An Arduino Mega 2560 board with a smart
functions programmed into its memory and a self-
constructed board named the Boarduino. The
electronic part together with communication part
has established a stable point to point connection
using the XBee modules. However, the next step of
testing will be to establish a communication in a
mesh pattern with several XBee modules
supporting and repeating one another.

For the user-interface, two programs have been
developed. The first, a Java based program that
collects data from the receiver coming in trough the
serial port. And second, an html page where the
end-user can find data about an alarm’s origin, the
time it occurred and the location in real time with
Google Maps (Figure 9).
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Figure 9. Corangino & Interface
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ONE PLATFORM, INFINITE POSSIBILITIES

NI LabVIEW system design software is at the
center of the National Instruments platform.
Providing comprehensive tools that you need to
build any measurement or control application in
dramatically less time, LabVIEW is the ideal
development  environment  for  innovation,
discovery, and accelerated results. Combine the
power of LabVIEW software with modular,
reconfigurable hardware to overcome the ever-
increasing complexity involved in delivering
measurement and control systems on time and
under budget.

Software Designed Specifically for Engineers
and Scientits

Simplify Complexity
Use a graphical development environment that is
powerful and intuitive.

First-Class Hardware Integration
Integrate with any measurement and control
hardware.

Custom User _Interfaces
Rapidly develop user interfaces for data
visualization and user input.
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Extensive Analysis and Signal Processing IP
Develop algorithms for data analysis and advanced
control.

(source: NASA Tech Briefs & Defense Tech Briefs)
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ABSTRACT

Electric powered wheelchairs improve the mobility and autonomy of disabled patients and elders.
These people have different requirements regarding steering, size, and shape of the wheelchairs.
The electric power wheelchair market already offers products like wheelchairs moving with
joysticks, brain control, or eye gaze control. However, to fit a specific user needs, the wheelchairs

often have to be customized.

In this paper, we show how to combine two existing wheelchairs, an electric powered wheelchair and
a non-electric buggy and show how to adapt the steering control to the needs of a specific client.
Furthermore this paper informs about how to design and build a new chin control system, an
universal seating system and adapt push handles to a redesigned electric wheelchair.

Keywords: accessibility, chin control, electric powered wheelchair, mobility, steering systems

1. INTRODUCTION

An ELECTRIC POWERED WHEEL CHAIR (EPW ) can
enhance the mobility of disabled individuals in daily life and
reduce the dependence on human aides. EPWs are wheelchairs
which are propelled by electric motors rather than by manual
power.

They are useful for disabled humans who cannot use their
arms to power a manual wheelchair, people who do not have
the upper body strength to self-propel a manual wheelchair or
for people who don’t want to be dependent on human support.
EPW can change the life of the user significant if the input
device is adjusted to the physical and mental abilities [1]. The
users of electric wheelchairs increase their mobility,
maneuverability and independence [2]. Often the application
of EPW companies with very positive psycho- social effects
on its users [3].

Figure 1.
B
C

COMBINED WHEEL CHAIR
POWER - PICCO

Af EASYS BUGGY

In the project ACCESSIBILITY AND UNIVERSAL
DESIGN we combined a seat of a child buggy with the
chassis of an ELECTRIC POWERED WHEEL CHAIR in
order to design a power chair which is adapted to the
requirements of a specials client who suffers of Spasticity and
Dystonia.

The disease makes him unable to move his legs, hands
and upper body properly. Due to the small budget we
received two already available wheelchairs from our customer,
a physiotherapists company.

In Figure 1 C) the electric wheelchair is shown. It is
equipped with a motor and a joystick as a steering interface.
The other wheelchair shown in Figure 1 A) is a simple child
buggy.

Both of these offer certain advantages and disadvantages to
the client. The buggy offers a seat meeting the exigencies of
the client and the electric wheelchair enables the client to
move without the assistance of a person.

The reason to combine these wheelchairs was that
considering the physical abilities of the client the steering
interface of the EPW was not appropriate.

Furthermore it was better to connect seat of the buggy
with the base of the EPW to one convenient wheelchair.
Thereby the advantages of each one of the wheelchairs were
combined.
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Figure 2. Project stages

In Figure 2 the process of our project is displayed. We started
the project by analyzing the requirements of the different

A. Client
2. PROJECT BACKGROUND

The project is carried out for a young child wich suffers of
Spasticity and Dystonia. Spasticity is a feature of altered
skeletal muscle performance in muscle tone involving
hypertonia. Dystonia is a neurological movement disorder in
which the patient cannot control his movement. Sustained
muscle contractions cause twisting and repetitive movements
or abnormal postures.

The cognitive abilities of the client can be described as
capable of understanding and also giving replies by moving
his head or smiling. The client is not able to talk or move his
arms and legs properly. He can move them but sometimes he
loses control over his movements.

Considering the consistency of his movement ability of
hands, head, feet and lips we came to the conclusion, that he
is capable to move his head most homogeneous. He is able to
move his head in all needed direction. Further an assistive tool
supports his head movement and enhances his consistency.

B. Wheelchairs

Figure 3. POWER -PICCO 1.431

stakeholders with the main focus on our client. According to
our findings in the analysis we designed and universal seating
system, a new steering method and came up with a new design
for the communication system and the push handles. After the
designing part the construction part followed. The final process
was the usability testing of all components.

This paper is divided in four different chapters. After this
introduction chapter a second chapter follows in which we
consider the project background. In the third chapter the
project work is presented. We explain first the problem, present
the designs for the solutions, compare costs of the component
and inform about the usability of each product. The fourth
chapter comes up with a conclusion.

POWER-PICCO 1.431: The chassis of the POWER-
PICCO is made out of steel. This ensures the user to have a
very stable product. Further the chassis provides a joystick
interface for wusage by hands, an attached engine,
furthermore a battery. The availability of a charging station
for the battery is an other advantage of this chassis.

The seating unit of the Power-Picco is very robust but
doesn’t offer any special features. For the client it doesn’t
fulfill the needed requirements.

Figure 4. A) EASYS BUGGY
B) EASYS SEAT

EASYS BUGGY: In contrast to the POWER-PICCO the
EASYS BUGGY chassis is very light. It’s made out of
aluminum. Additionally it is possible to fold the chassis and
lock the seating unit on top.The seating system offers a lot of
special features. It’s equipped with a special balance safety
system. Furthermore it offers physiological pivots for the hip-
and knee joints, lateral body guides and a breathable seat and
back upholstery with reflective safety-seams.
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The most important features are that it provides a very
easy adjustable and accessible components and a click system
for fixing at the chassis. The seat meets all need of the client.

C. Project requirements

For this project and the involving tasks it is important to
meet the requirements set by the stakeholders of the project.
The main stakeholder of the project consists of the client, the
client’s family and of a physiotherapist company.
= The client: He needs a secure E PW which is adapted to
his physical and cognitive abilities. The electric
wheelchair has to be equipped with a suitable seat,
footrest, backrest, front and rear wheels, motor, push
handles and a steering interface.
= The familly of the client: They want a usable electric
Wheelchair to enhance their mobility with our client.

= Physiotherapists company: They require a wheelchair
which enables them to enlarge their training with the
client and support his learning process. Another crucial
requirement of them is to achieve the goal without any
provided budget.

3. COMBINING TWO WHEEL
CHAIRS

This section proposes how to combine the seat of the
EASYS BUGGY with the chassis of the POWER-PICCO.

Furthermore this chapter presents the solution for the new
steering system, a new design for the communication system
and for the handles.

A. Universal seating system

Specific requierements : For combining the chassis of

the POWER-PICCO with the seat of the EASyYS buggy it was
important to focus first on the requirements. A major
requirement was that after the project it should still be possible
to use complete EASyS-System. Taking into account this
requirement it was mandatory to design a solution which
enables the clients support to attach the seat of the EASYS
BUGGY at the chassis of the POWER-PICCO and also on the
chassis of the EASYS BUGGY ..

Figure 5. Click System of the EASyS buggy

Design: The seating fixture has to adapt the fixing system
of the seat (Figure 5). To make it possible to switch the seat
on and off the electric wheelchair it was necessary to design
a corresponding appliance to the base of the seat. Following
these idea we designed a seat fixture (Figure 6). Between the
main bars of the chassis we added steel bars. Further we
needed a system to ensure that the seat stays in the right
position. Therefore we added a stop mechanism.

Figure 7. The constructed seat fixture

Construction: The bars shown in Figure 7 are made out
of steel to ensure the stability of the fixture. The connection
between the chassis and the bars was made by welding. This
assures the maintanence of the product. The stop mechanism
is made out of plastic due to cost issues.

Steering system

H Materials Human labour mTotal costs

147,53 €

120,00 €

27,53 €

I

Costs

Figure 8. Costs seating system

TEHNOLOGIA INOVATIVA — Revista ,,Constructia de masini” nr. 1-2 | 2013 17



Cost: The costs for the seat fixture are a result of the
purchase of two iron bars and two plastic tubes. Further
employees of the university supported this task by mechanical
advices and execution of welding process. Taking these costs
into account, the expenses sum up to € 47, 63 (Figure 8). The
costs for the materials amount to € 12, 63 and the salary for
the university employees accounts for € 35, 00

Usability: The testing process of the universal seating
system provided the usability of this product. The seat can
be fastened to the electric wheelchair. Also the pressure test
showed that the maintenance of the system is strong
enough to hold the client with his weight of about 30
kilograms.

B. Steering system

Steering approaches: The usability of an electric
wheelchair depends very much on the appropriateness of the
steering interface. A survey carried out in 2000 shows that
a wide majority of over 80 percent of EPW users steer their
wheelchairs with a joystick and about 10 percent use head or
chin control for steering [4]. The state of the art approaches
like eye gaze and brain control interfaces are not available at
the commercial market so far. To find the best solution for the
client we compared the convenience of 10 different steering
approaches.

Tab. 1.

Power wheelchair control mterfaces used mn 2000[4] |
Average (n=46)

Percents of patients using:

Joystick sl

Head or chin conirol 9

Sip- n- Puft 6

Other {eye gaze, tongue pad, 4

head, hand foot switch controls)

Total 100

To choose the chin control was the most appropriate
solution due to his abilities. Furthermore it is a cheap
solution, that it is compared to the other steering systems
very safe and that it is relatively easy to learn.

Tab2.
Control device | Chin [Eye Gaze |Head
Learning 1 -1 1
Placing 1 2 1
Controlling -1 2 1
Cost 2 -1 1
Usability 2 1 1
Movement -1 1 -1
Grip 1 1 -1
Maintenance 1 -1 -1
Effectiveness 2 -1 1
Safety 2 1 -2
Endscore 8 4 1

Figure 9. Design chin control system

Design of the chin control system: Although the decision
for the chin control system was done, there are different solu-
tions on the commercial chin control market. One approach is
to put the chin control at a special holding around the neck.
This establishes the opportunity to move the upper part of
the body while steering because the system moves with the
user. Another approach is to attach the chin control system to
the wheelchair. Due to this solution the user is able to move
his body more independent. Following the second solution we
came up with a design for the chin control interface.

Focusing on the usability of the steering system it was
necessary to take into consideration the shape of the interface,
the materials and the accessibility of the steering system.

The design of chin interface is built up of a joystick and
a control in the shape of a ball. The ball is made out of
soft plastic, which enables the client to steer the wheelchair
smoothly. It is a burling ball and the covering is a bit sticky
whereby the chin of the client doesn’t slip of the ball while
steering.

The system which provides the steering interface is shown in
Figure 9. On the top of the bended bar is a box for the joystick.
The cables for the joystick pass through the bended bar and
are connected with the control box of the former steering box.
The big pipe crossing the bended bar is attached to the chassis
of the POW E R-PICCO. A screw at the end of the pipe
makes it possible to adjust the steering interface into the right
position for the client, because the bended bar can be moved
until it is bended down by the screw. This improves the
accessibility of the steering system a lot. Although when the
client grows it is easy to adapt the system to his size.

Figure 10. Change of steering interface:
A) Joystick control B) Chin control
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Construction: In order to build the steering system it was
necessary to build at the upper part a box for placing the
joystick, further a bar to hold the steering interface and a
construction for mounting the system at the chassis of the POW
E R-PICCO. The bar holding the steering interface was bend
and the box of the chin control was welded onto the bar.
Additonally the mounting system was welded to the chassis.

The electrical construction part included changing the joy-
stick to a chin control. Therefore the joystick of the original
controlbox (Figure 10 A)) was removed and enlarged by a
cable to use the joystick as a chin control. For making it
possible to switch the steering system off and on a plug was
added at the cable and the old steeringbox, which still contains
the microcontroller as seen in Figure 10 B).

Steering system

W Materials Human labour 1 Total costs
147,53 €

120,00 €

27,53 €

Costs

Figure 11. Costs of the steering system

Costs: Figure 11 shows the costs for the steering sys-
tem. Analysing the materialcosts for the steeringsystem the
following componants had to be considerd the purchase of a
connection bar, an attaching system, a base board, a steering-
ball, a black shrink, AlphaWire industrial cable, a PVC tube,
an electrical plug, a cylindrical knurled knob and different
metalsprays. All these materials sum up to a price of 27, 53
C. The university employees supported the task by executing
the production processes welding and bending and also by
mechanical and electrical support. In total the expenses for
human support amount to 120, 00 C. In total the costs for this
product account for 147, 53C.

Usability: The first usability test proved that the chin
control interface was the right decision for this special client.
He showed while the test that he is able to understand the
steering of the chin control interface and also was able to
move the E PW on his own. Also the client was able to
move on his own due to safety issues human supervision is
still recommended.

C. Adjustment of the push handles

Specific Requirements: Due to the design of the seat
fixture and the added seat to the electric wheelchair the volume
of the upper part of the wheelchair increased. The original
push handles of the wheelchair did not fit into the intended
place at the chassis of the POWER-PICCO anymore.

In order not to cut any part of the EASYS seat it was
mandatory to change the fixture position of the handles
and also enlarge them.

Figure 12. Design push handles

Design: To cope with this problem we designed a new
fixture to mount the handles on. The design shown in Figure 12
consists of three parts. The original handles at the top part of the
sketch. Beneath a further pipe, which enlarges the whole handle.
Under the enlarging pipe we designed a metalblock as a
connector between the old space for the handles and the new one.

Construction: The steelbars and aluminumblock were
custom-tailored for the pushhandles. Into the aluminiumblock
two holes were drilled with the corresponding diameter for
the bars. The bars were fixed with a special glue to provide
maintenance.

Pushhandles

m Materials Human labour Total costs

70,80 €
65,00 €

5,80 €

Costs
Figure 13. Costs push handles

Costs: Building the push handles a budget of 70, 80
C was necessary. Costs for the materials sum up to 5, 80 C
and the expenses for the mechanical support and the
execution of the welding process expenses with the amount
of 65, 00 C occured (Figure 13).

Usability: Testing the usability of the push handles
proved the stability of the handles. Moreover by changing the
position of the handles it is now possible to mount the
EASYS seat on the chassis of the POWER-PICCO
without taking the handles off. This makes the system very
usable and less time consuming. Further the handles are now
adapted to the height of the clients caretakers and meet their
requirements.
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D. Refactoring the control of the communication system

Specific Requirements: The client uses a system to com-
municate over a tablet computer. The handling of the tablet
action is steered by some buttons next to the clients face, which
are used like a mousebuttons (Figure 14 B). The arms which
provide the buttons are very long and not stable. For instance
passing through doors is not possible with them. Also every
abrupt movement of the wheelchair changes the position of the
arms and makes them unreachable for the client. To improve
the usability of this system we designed new arms to meet the
requirements of the client.

Figure 14. A) Design arms B) Original communication system

Design: The new design of the arms is displayed in
Figure 14 A). The design improves the length problems of
arms of the communication system. To achieve this design
one element of the former system needs to be cut off. The
measurements after the cutting are appropriate for the use of
the arm system afterwards.

Figure 15. Final product

4. CONCLUSIONS

Figure 15 shows the final product. This product is directly
adjusted to the requirements of the client. Due to this reason
the solution is very accessible for the client and improves his
mobility a lot.

The impact of the product on his future live will be very
high. Already the first test with the final product and the
client showed how much the ability to move independently
andDue to time limitation the construction part was not
implemented in this project.

In the future the product will have great psychological and
social impact on the client and maybe enable him to start
new learning processes.

The estimated costs for the final product account for €265,95
as seen in Figure 16. By the reason a lot of old materials were
used in the production process the material costs are even
below 45,00€. Constructing a universal seat, a new steering
system and adjusted handles with this low expenses for
materials is a very good solution.

Project costs
300,00 €

250,00€

w 20000€
£
2 150,00€
a 100,00 €
S0,00€ ¢
sl BN B B
Seating Steering Pushhandle Total
system system s
Human labour 35,00 € 120,00 € 65,00 € 220,00€

™ Materials 1263 € 27,53 & 5,80 € 45,95 €

Figure 16. Costs in total

The final conclusion for this project is, that it is possible
to achieve very helpful and assistive tools also with low
costs. For the projectgroup it was a very good experienc to
work on this real life product and succeding by improving
the life of a special client.
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ABSTRACT

The effect of corona electric charge leads to better efficiency for the air filters. In the
industrial process, the procedure used at the present moment for measuring the
potential at the surface of the filter media is being made manually, in one point. This
method was found not sufficient because the results can be misleading, the surface of
the material being uneven. This causes problems like a great variability of the results,
late reactivity in the event of a malfunction. Thus it was developed a measuring method
in continuous flow, coming from the idea that an average of the surface potential
values is showing a more appropriate charging state of the material. The method had
good results and can be proposed in the future for a production line of air filters. The
purpose of this paper is to verify if the measuring process used through the new method
is capable of maintaining a production line of air filters.

KEYWORDS: statistical process control (SPC), process capability, filter fabrics,
electrostatic filters, surface potential, corona charge

1. INTRODUCTION

The air we breathe is very important when we’re
driving a car. It is essential to be pure and healthy.
To eliminate the odors, irritants and pollutants of a
probably road we need a cabin air filter that is to be
trusted.

Fig.1. Air filtration from within a vehicle

Without an efficient filtration of the air in the cabin,
drivers and passengers may be affected by a variety
of air pollutants that are potentially harmful. They
infiltrate the comfort of their car. Among these
pollutants are found dust, soot, pollen, toxic gases
and abrasion particles from the brakes and tires
system of the car.

If not removed, they can damage the eyes, nose and
lungs and can case health problems, irritation and
discomfort [1].

Air filters are devices made of various types of
materials such as synthetic fibers (polypropylene,
polyethylene, polystyrene, polyester, etc.) or natural
fibers (cotton, wool, etc.) [2].

Vehicle cabin air filters consists of filter material folded
and placed outside air intake for the vehicle passenger
compartment. If they are dirty and clogged they can
significantly reduce airflow ventilation slot, also can
introduce allergens into the air entering the cabin.

Fig.2. Folded filter material in air filters

Recent studies showed that the polymer media filtration
efficiency increases greatly if they are electrically
charged in comparison with unloaded electric filters. If
the amount of electric charge on both the interior and
the surface of the medium filter are higher, the particles
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inside the filter will be blocked for a longer period of
time.

media electrically charged

Currently in industry, manufacturing technological
process of filters includes passing the filter material
through some rollers for straightening, the
electrostatic charge using a corona electrode and the
folding operation. Then it is measured with a probe to
determine the state of charge.

r*Electrostatic Electrostatic
5 5 woltmeter woltmeter

HH

U

Fig.4. Manufacturing technological flow of materials
for air filters

Statistical Process Control (SPC) represents a
statistical method for monitoring and control of a
process. While SPC has been applied most frequently
to control production lines, it applies equaly well to
any process with measurable production.

The aim of this paper is to see if the manufacturing
technological process of filters operates to its full
potential and for this it would be used a key
instrument of the SPC, the capability, that will show
if the process is capable of sustaining a production
line of air filters.

2. MATERIALS AND METHODS

Fig 5. Material from the industrial process and the one
used in laboratory experiments

Different from the industrial process, charging of the
materials and the measurements were performed on small
pieces of filter media, called samples, cut in different shapes
and size, according to the type of the experiment. In France,
in the IUT Angouléme, Department of Electrostatics, QLIO
Laboratory was performed experiments on samples of
polypropylene in ambient air (temperature: 18°C to 30°C;
relative humidity: 30% to 70%). The dimensions of the
materials were of 80 mm x 80 m.

o T SR 1
Fig.6. Microscopic view of non - woven
Polypropylene media

2.1. Corona charging process

The corona charging devise consists of a corona wire
electrode and a high voltage power supply Spellman
SL300. The corona electrode is constructed from a metal
cylinder (diameter 26 mm) that is attached on two metal
rods. From those is caught a fine tungsten wire with a
diameter of 0.2 mm. The electrode is facing a grounded
plate; the distance between the two is of 30 mm.

Fig.7. Double cylinder electrode wire and PVC
isolation support;
1 — metal cylinder, 2 — tungsten wire, 3 — isolation
support

TEHNOLOGIA INOVATIVA - Revista ,,Constructia de masini” nr. 1-2 [ 2013 22



The corona discharge produced around the wire [3]
generates ions for charging filter media. This
electrode configuration is able to provide better
uniformity of the discharge [4].

The wire and the cylinder are powered from the same
adjustable high voltage supply (model SL 300
SPELLMAN). It can use a tension between 0 and 100
kV and a current of 0 — 3 mA. In the experiments
were used tensions between 10 and 16 kV.

In the corona charging process, each sample was
moved at constant velocity on a conveyor belt under
the discharging wire for about 10 s.

2.2. Measurements of the surface potential

The potential at the surface of the sample was
measured with an electrostatic voltmeter, model
TREK 341B, equipped with an electrostatic probe
model 3450 and monitored by an electrometer
Keithley 6514 model, which is connected to a
personal computer.

Electrometer
Keithley 6514

Electrostatic voltmeter
Trek 341B

m :RDEE Mﬁ?‘o'l‘ Pf‘"[
B © :3888

Electrostatic F“"‘h‘: Non-woven media
Trek 3450

; —————a

: A 1

T ’ =
71 =

Grounded plate  Virtual instrument { P.C. + Labview |

Fig.8. Experimental set-up for measurement of
the surface potential

The processing of data was performed using a virtual
instrument, in LabView environment [5].

It allows real time visualization of the results of the
electric  potential measurements, using the
electrostatic electrometer and voltmeter. It is also
potentially effective for storing values in computer
memory for subsequent processing.

Ba= B
Fig.9. Front panel of the LabView program
developed to measure the electric potential is
displaying the potential decline curve

2.3. Processing of experimental data

The measurements of the potential at the present time
are being made in one point at the surface of the
material.

values
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Fig. 10. Values dipersion after the elimination of the
aberrant ones (in the picture the values are taken as
absolute, but in fact the recorded potential in V is
negative)

But this will not show a real charging state of the
material. The point can be a maxim or a minim and
whole production of air filters can’t be thrown away
because it was measured a low point of the surface
potential.

A proper charging state of the filter media can be
shown using a measuring method in continuous flow
that consists in taking a number of values and
calculating their average.

For this were chosen 30 experiments, which were
performed in the same environmental conditions,
relative temperature being 24.7 °C and relative
humidity 43.1%.

Potential distribution

1 51 101 151

0 oo

values

Fig. 11. The negative potential values recorded by the
new method, the negative potential recorded being
between -0,9 kV and -1,3 kV

Method to eliminate the aberrant values
The aberrant values at the data processing were

eliminated using a method like the Student test. First
we identify them using a condition;

X, -X|>z-0 1)
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If the condition from above is satisfied it means that
the value higher than Zo is aberrant.
After we remove it, the test is repeated until there are
no other values available, except the desired ones.
From the formula the average ( X ) is:

x=1%x, @
N5

and the standard deviation:

1 Z” 2

- 0,435-0,862-a
1-3,604-a+3,213-a°

Zis:

(4)

Also a is calculated with the folowing formula, where
n represents the number of values obtained:
2n-1

= 5
a 4n ©)

Study of process capability differentiates the
conformity with the control limits (UCL — upper
control limit, LCL - lower control limit) and
conformity with specification limits (USL — upper
specification limit, LSL — lower specification limit).
Difference between upper and lower limits defines
the range of tolerance interval (TI).

Capability index of the system is defined as:

T USL- LSL
C? =V
(Yay (Yay

(€)

Where o is the standard deviation of the monitored
process characteristic.

Capability index expresses how well a process meets
specifications.

The greater the index value, the more capable the
process:

C, <1 (unsatisfactory),

1<C, <1,33 (reduced capability),
1,33 < C, <1,66 (average capability),
C, >1,66 (high capability).

Process capability is calculated by estimating the
total standard deviation o for all the values.

This is actually the standard deviation of the 30
individual averages.

Capability index of the system C b is defined as:

o H )]
¥ b,

This process capability index was chosen from a table
of confidence as followed:

Table 1. Table of confidence for the C b

Number of values

C ) 10 20 30 40 50

100 | 165 | 1,37 | 1,28 | 1,23 | 1,20
133 | 219 | 182 | 1,70 | 1,64 | 1,60
150 | 2,47 | 2,06 | 1,92 | 1,85 | 1,80
167 | 275 | 229 | 2,14 | 2,06 | 2,01
2,00 | 3,29 | 2,74 | 256 | 2,46 | 2,40

3. RESULTS

There were realized 30 experiments on 30 samples. For
each sample was taken a number of 60 values of the
negative potential at the surface and has been calculated
the standard deviation and their average. All the results
obtained have been put into a table, as followed:

Table 2. Calculated values for the 30 samples (all the
measuring units from the table are in kV)

Samples X o
S1 -1,1092 0,0816
S2 -1,0332 0,0823
S3 -1,1284 0,1001
S4 -1,1967 0,0654
S5 -1,2186 0,0575
S6 -1,2468 0,0778
S7 -1,142 0,0541
S8 -1,1470 0,0597
S9 -1,1363 0,0622

S10 -1,1232 0,0557
S11 -1,0015 0,0738
S12 -1,0164 0,1223
S13 -1,1898 0,0927
S14 -1,2215 0,0583
S15 -1,1292 0,0538
S16 -1,1873 0,0702
S17 -1,2499 0,0555
518 -1,119 0,096
S19 -1,0095 0,0952
S20 -1,1171 0,0454
S21 -1,0958 0,0981
S22 -1,0864 0,0603
$23 -1,0872 0,0411
S24 -1,0953 0,103
S25 -1,077 0,0872
526 -1,1055 0,1183
S27 -1,1486 0,0772
528 -1,0232 0,0584
$29 -1,0366 0,0585
S30 -1,0239 0,0882

After effectuating all the calculations for a tolerance
interval of 0.6 kV, it was obtained a capability value of
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1.4, which is superior to the one that was chosen for the
30 measurements from the table of confidence: 1.28.
For the process to be capable it must be superior to the
value of 1.

4. CONCLUSIONS

e The experimental study showed that in the process
of measuring the potential at the surface of a filter
material, a more appropriate result of the charging
state of the material will be obtained if we calculate
the average of a number of the surface potential
values, than measuring it in one point.

¢ From the calculations it resulted that the measuring
process, using the method in continuous flow has a
superior capability, but not a very high one, and
that is because the corona charging process and the
experiments were performed manually in the
laboratory. This caused some errors from the
human factor, like the different time between the
measurements, different speed of the conveyor,
etc., that could be avoided in an automatic
industrial process.

e The measuring method developed in continuous
flow, required to be capable for sustaining a
production line of air filters, in order to avoid
production losses and contribute to the customer
satisfaction. The experimental studies conducted
on the process applied showed that it is capable of
maintaining production within the range specified.
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Quick Info

Using Source Measure Units to
Characterize High Power Semiconductors

OFF-State Characterization

The impact of the device on the overall circuit when
the device is turned off must be investigated to
understand overall product efficiency. For high-
power devices, OFF-state characterization often
requires a high-voltage instrument capable of

sourcing hundreds or thousands of volts and measuring
small currents. OFF-state characterization is often
performed between two device terminals (regardless of
the total number of device terminals), so a single SMU
is often sufficient. However, an additional SMU can be
used to force the device into its OFF state or add stress
to certain terminals. Two primary DC tests are
performed when the device is off: breakdown voltages
and leakage currents.

Breakdown voltages

A device’s OFF-state breakdown voltage determines
the maximum voltage it can withstand. The primary
withstand voltage of interest to power management
product designers is the breakdown voltage between
drain and source of a MOSFET, or between the
collector and emitter of an IGBT or BJT. For a
MOSFET, the gate can be either shorted or forced into
a “hard” OFF state, such as by applying a negative
voltage to an n-type device, or a positive voltage to a p-
type device. This simple test can be performed using
one or two SMUs. The lower-power SMU is connected
to the gate and forces the transistor off. It can force 0V
for a gate-shorted test or force a user-specified bias
voltage. A high-voltage SMU forces current into the
drain and measures the resulting drain voltage.
MOSFETs typically have breakdown voltages higher
than their specified values. Therefore, it is useful to
define the voltage limit of the drain SMU to a value
higher than the specified breakdown voltage.
Additionally, as the drain terminal is driven closer and
closer toward avalanche, the behavior of the currents
and voltages of the device under test (DUT) may begin
to change.

Transiert Characienzatson of BV Test
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Figure 1. Transient capture of voltages and currents of
BVDSS test using the fast A/D converter in Keithley’s
Model 2657A high-voltage SMU. Sampling interval is
10us.

Figure 1 is an example of transient characterization of
the breakdown voltage between drain and source of a
commercially available 600V silicon power MOSFET.
A high-voltage SMU pulses a current into the MOSFET
and then measures the voltage and current at 10us
intervals. The plot shows that the device actually breaks
down at ~680V.

Another way of characterizing breakdown voltages
involves forcing a voltage across the terminals of
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interest (e.g., drain and source of a MOSFET) and
measuring the resulting current. The breakdown
voltage is defined as the voltage at which the current
exceeds a specified threshold; for example, 1ImA. The
maximum current must be limited to avoid destroying
the device during testing. Unlike traditional curve
tracers and power supplies, the newest SMUs include
built-in programmable features to limit the maximum
voltage and current to the DUT. As with any
protection device, an SMU’s limit control has a finite
response time. Some devices may have extremely
fast and hard breakdown behavior in which the
device impedance changes by several orders of
magnitude in a very short period. When the device
breaks down faster than the SMU can respond, series
resistors can limit the total maximum current through
the device.

Leakage Currents

Leakage current is the level of current that flows
through two terminals of a device even when the
device is off. It factors into the standby current of the
end product, so minimizing leakage current
minimizes power loss when the device is off. This
power is consumed by the device and is not output to
the load, and therefore contributes to power
inefficiency. When using a transistor or diode to
switch or rectify, it’s important to make a clear
distinction between ON and OFF states; therefore, a
lower leakage current means having a better switch.
In most cases, temperature and the voltage across the
terminals of interest will affect leakage current. In
fact, power semiconductor device reliability
engineers often use leakage current to measure
degradation of a device under accelerated life testing
under temperature or voltage stress.

Drain Leakage Cument
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Figure 2. Drain leakage current as the drain voltage
is swept while the transistor is off.

While testing a device’s OFF state, it’s generally
desirable to test the gate leakage current and drain or
collector leakage current. SMUs sensitive enough for
nano-amp and micro-amp measurements are
invaluable for testing power devices made of wide
bandgap materials like silicon carbide, gallium
nitride, and aluminum nitride, which typically have
higher breakdown voltages and lower leakage

currents than silicon devices. Figure 2 shows OFF-state
drain voltage vs. drain current results for a
commercially available SiC power MOSFET.
Low-Current Measurement
Considerations

Triaxial cables are essential to achieving accurate low-
current measurements in part because they permit
carrying the guard terminal. Guarding eliminates the
effect of system leakage currents by routing them away
from the measurement terminal. Additionally, guarding
reduces settling time in high-voltage applications by
virtually eliminating the need to charge the cable
capacitance. Using a guarded test fixture or prober
allows the benefits of guarding to be extended to the
DUT.

Electrostatic ~ shielding is  another  important
consideration for low-current measurements. An
electrostatic shield is a metal enclosure that surrounds
the circuit and any exposed connections. The shield is
connected to measurement common to shunt
electrostatic charges away from the measurement node.
Finally, system validation is important for low-current
characterization to ensure that the measurement is
settled. Settling time increases as the expected current
decreases. SMUs have auto delay settings that set
reasonable delays to achieve good measurements while
taking the instrument’s settling characteristics into
account. However, to account for any unguarded
system capacitance, perform a measurement validation
by stepping voltage and measuring the resulting current
through the system. Use the results from the validation
to set additional source and measure delays in order to
achieve consistent measurements.

Conclusion

Both device test and power module design engineers
need comprehensive solutions for testing high power
semiconductor discrete devices. To learn more about
the characterization challenges associated with bringing
new power semiconductor devices to market, download
Keithley’s application note: Testing Power
Semiconductor Devices with Keithley High Power
System SourceMeter® SMU Instruments. For an
example of how SMUs can be used for characterizing
power modules at the system level, download the
application  note: Simplifying DC-DC  Converter
Characterization with a Series 2600B System
SourceMeter® SMU Instrument and a MSO/DPO-5000
or DPO-7000 Series Scope.

This article was written by Jennifer Cheney, Staff
Applications Engineer at Keithley Instruments
(www.keithley.com) in Cleveland, OH, part of the
Tektronix test and measurement portfolio.

Accuracy

(source:
http://www.techbriefs.com/component/content/article/1
6993)
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RESEARCH CONCERNING THE WEAR AND
RECONDITIONING OF PARTS OF THE COAL
PREPARATION EQUIPMENTS

G. Duduiali, C. Florea, V.A. Florea
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REZUMAT

Fluxul tehnologic de preparare a carbunelui consta in: claubarea, ciuruirea si
concasarea carbunelui brut, receptionat de la unitatile miniere, urmate de
concentrarea acestuia in maginile de zetaj §i desecarea produselor obtinute cu
ajutorul ciururilor de desecare si a centrifugilor vibrante.Ciururile, pompele si
conductele pentru transportul materialului sunt unele dintrecomponentele procesului
tehnologic de preparare a carbunelui care sunt supuse uzarii excesive.In lucrarea de
fata se analizeaza tipurile de defecte ale unora din utilajele amintite in scopul
stabilirii posibilitatilor de reconditionare a subansamblurilor pentru care
cheltuielile cu piesele de schimb determina influente negative, majore. Prin
reconditionare, costurile de mentenanta se pot reduce cu 30+70% deoarece costul
reconditionarii poate fi cuprins intre 20% si 70% din costul de fabricatie al unei
piese noi, de calitate apropiata.

ABSTRACT

The technological flow used to prepare coal for usage consists in: separating,
grinding and breaking of crude coal, received from mining units, followed by its
concentration in jig washers and the drying of the obtained products using drying
bolters and vibrating centrifugal machines. The bolters, pumps and pipes used for
the transport of the material are some of the components of the technological
process of coal preparation which are subject to excessive wear.In the presented
paper there are analyzed the types of wear of the mentioned machinery for the
purpose of establishing the possibilities to be renewed machine parts for which the
expenses with spare parts might determine major negative influences. Through
refurbishing the maintenance costs can be reduced by 30+70% because the cost of
the refurbishing is 20% to 70% of the cost of a new part of the same or close quality.

KEYWORDS:drying screens, defects (failures), reliability, maintainability, reconditioning

CUVINTE CHEIE:ciururi de desecare, defectiuni (caderi), fiabilitate, mentenabilitate,

reconditionare

1. INTRODUCTION

The drying screens (bolters) are destined to The shape and the quality of the screening surface
separate water through drainage reducing the coal  have abig importance in the functioning of screens.
water content to 15+20% for coarse grains and 30% Screening surfaces are made from perforated sheet
for finer grains. steel with tensile strength of 5+6 MPa, as well as

The main element that make a screen is the  bronze, brass or rubber.
screening (riddling) surface this being the part that
causes most problems in regular usage.
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Figure 1. Sréen'ing surfaces mad'é from sheet

In the case of vibrating screens with mobile flat
surface and with linear oscillation used in the Jiu
Valley coal preparation, the wear of the screening
surface (figure 1, 2) determines annual expenses of
spare parts for tens of thousands lei. Their
reconditioning can be a solution to decrease
production costs of coal.

555n B
000%( POBOL
T
SBE57 <o
10010 HDDDDD
aoocr  JoHadnf

Figure 2. Usual forms of screenin
surface

perforations

«Q

2. SUBASSEMBLIES EQUIPMENT
WHICH HAVE PRONOUNCED
WEAR. RELIABILITY AND
MAINTAINABILITY
PARAMETERS

In the period 11.02.2009+8.07.2011, were
monitored nine screens. It have been established:
number of failures (defects) n;, operation times
between failure Ty, failures frequency f, times of
repair to failures Ty, statistical weight of repair times
p, mean time between failures MTBF, mean time to
repair MTR, distribution and their parameters: failures
rate A and form coefficient § [1].

In order to illustrating the calculation of the
parameters listed below is presented the methodology
and analytical relations used for one of worn
subassemblies namely screening surface.In the case of
screening surfaces, the operation time between
failures and the repair time are given in table 1.

Table 1. Operation time between failures and repair
time

[h(;[Jer] 21 | 161 | 203 | 378 | 497 | 644
[-rl;{ie:;] 20 | 50 60 60 80 80

The size of the time At, required to calculate the
relative frequency f(t;), cumulative F(t;), a theoretical
distribution function F(t) and distance d between
theoretical and experimental distribution functions
(table 2) are calculated with Sturges relation:

et = b 644 — 21

= = = 173.7
1+3322-1gn  1+3322-1g6

[hours] (1)
It is selected At=174 [hours].
Mean time between failures will be:

ETy 1004

317.3
M 6 !

Ml = [hours]  (2)

The distribution law adopted (exponential or
Weibull) will be check with Kolmogorov-Smirnov
test. In the exponential distribution, the failures rate is
determined by relation (3) and the value of theoretical
function with relation (4.)

Failures rate A results from:

o 1 — =

ST T 3173 0.00315 [hours™]  (3)
Ft)=1-—¢*"0 (4)
d = |F{t)—FEel ®)

It is found that the exponential distribution is
validated under test Kolmogorov-Smirnov because:
136 136 o

= 0,335

N (6)

G = 0,146 <
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Table 2. Values of experimental and theoretical distribution functions on intervals

Size of Mean Nur_nber Relative Cumulative anc_tion_ of
No . of failures | frequency frequency distribution d
intervals At value t; n f(t) F(t) F(t)
1 0+174 87 2 0,3333 0,3333 0,2397 0,09
2 174+348 261 1 0,1666 0,4999 0,5605 0,06
3 348+522 435 2 0,3333 0,8332 0,7459 0,08
4 522+696 609 1 0,1666 0,9998 0,8531 0,146
n=6
The function of variation of reliability of the
Mean time to repair is calculated as: screening surfaces (table 3) will be:
_‘I_“_E."FE.#__ESG__ Bl = g~ At
MIR=——=—= 38,3 [min] ™ [ } (8)
Table 3. The function of variation of reliability of the screening surfaces
t [hours] 50 100 150 200 250 300 350
R(t) 0,854 0,729 0,623 0,532 0,455 0,388 0,332
t [hours] 400 500 600 700 800 900 1000
R(t) 0,283 0,207 0,151 0,110 0,080 0,058 0,042

Analysis of the evaluation of the behavior in
function of screening subassemblies took into account
reliability and maintainability parameters [1],
determining those that wear out and break down often
(table 4) and in table 5 are values of reliability in
relation to operation time (equation 8).

In figure 3 are presented Pareto diagrams (failures
frequency f and weight repair times p) for screen
subassemblies are based on data from table 4.

It is observed that higher values are found to
subassemblies Split and Beam.

In figure 4 are shown variations of subassemblies
reliability of the screen. Can see that the operation
time of 50 hours, the lower the reliability is for Beam
(16,4 %) and Split (10,9 %).

Table 4. Summary of reliability and maintainability parameters for screen (9 pieces

Name of Failures Weight Distribution
. Number of Repair repair MTBF | MTR law and
No | subanssem | Quantity - frecquency | .. - . .
. failures n; time [min] | timesp [hours] | [min] parameters
blies f [%]
[%] LB
Weibull
1 Split 24.9=216 155 36,99 11850 29,15 2153 | 76,45 2=0,37719
(=0,452
Weibull
2 Flat-bar 30-9=270 38 9,07 2600 6,39 68,4 2=0,0386
B=0,79
Rubber _ Exponential
3 screen 1-9=9 6 1,43 510 1,25 339,5 85 7=0,00294
_ Exponential
4 Funnel 1-9=9 3 0,72 180 0,44 1410,6 60 7=0,000709
Electric Weibull
5 - 2:9=18 38 9,07 2485 6,11 77,48 65,4 2=0,0324
couplings -
$=0,81
Perforated _ Exponential
6 sheet 6-9=54 26 6,21 2015 4,96 135,6 77,5 2=0,000737
Weibull
7 Beam 7-9=63 99 23,63 17195 42,29 173,7 2=0,2239
$=0,5336
TEHNOLOGIA INOVATIVA — Revista ,,Constructia de masini” nr. 1-2 | 2013 29




. Weight Distribution
Name of . Number of Failures Repair repair MTBF | MTR law and
No | subanssem | Quantity ; frecquency | .. - . .
. failures n; time [min] | timesp [hours] | [min] parameters
blies f [%]
[%] AR
g | Seiral 6-9=54 2 0,48 150 0,37 : - -
springs
_ Exponential
9 Cross-bar | 42.9=378 12 2,86 1060 2,61 2975 | 88,33 7=0,00336
Screening o= Exponential
10 surface 5.9=45 6 1,43 350 0,86 317,3 58,3 7=0.00315
Exponential
11 | Angle bar 2-9=18 4 0,95 220 0,55 997,5 55 ABO 0010
Screen _ Exponential
12 cloth 2-9=18 4 0,95 310 0,76 47425 | 7715 7=0,0021
Weibull
13 Trough 1-9=9 26 6,21 1730 4,26 107,2 66,5 2=0,05557
$=0,66
TOTAL 419 100 40655 100
mF[%]
mp (%]
2%, p %
Cause
Split Beam Flat-bar  Electric Perforated Trough Cross-bar  Rubber Screening  Screen Angle bar  Funnel Spiral
couplings  sheet sCreen surface cloth springs

Figure 3. Failures frequency and weight repair times for the screen subassemblies

Table 5. Reliability depending on operation time for the failures subassemblies of the screen

Operation time, hours
Name of
No | subanssem 50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
blies
Reability R(t), in procent
1 Split 10,9 | 4,8 2,6 1,6 1,0 (069 | 048 | 0,34 | 0,19 | 0,11 | 0,06 - - -
2 Flat-bar 427 | 23 | 132 | 7,9 4.8 3 1,9 1,2 0,5 0,2 0,1 | 0,05 - -
3 F;é‘rikéir 86,3 | 745 | 64,3 | 555 | 47,9 | 41,3 | 357 | 308 | 229 | 171 | 127 | 95 | 7.1 | 52
4 Funnel 96,5931 |899 | 86,7 837|808 78 | 753|701 | 653|608 |56,7|528]| 492
TEHNOLOGIA INOVATIVA — Revista ,,Constructia de masini” nr. 1-2 | 2013 30



Operation time, hours

Name of
No | subanssem | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
blies
Reability R(t), in procent
5 Electric |y 3| 259 | 153 | 937 | 5,86 | 3.73 | 241 | 1,57 | 0,69 | 031 | 015 | 0,06 | - -
couplings
6 Pe;‘;";:tted 69,1 | 47,8 | 331|229 | 158|109 | 75 | 52 | 25 | 1,2 | 05 | 02 | 0,13 | 0,06

7 Beam 16,4 | 733|389 |227 141|091 061|042 021|011 | 0,06 - - -

Spiral
springs

9 Cross-bar 84 71 60 51 43 36 30 26 18 13 9 6 4,8 3

Screening

10
surface

854 | 729 | 623 | 53,2 | 455 | 38,8 | 33,2 | 283 | 20,7 | 151 | 11 8 58 4,2

11 | Anglebar | 951|904 | 86 |818|778| 74 |704 | 67 | 606 | 548 | 49,6 | 449 | 406 | 36,7

12 S;I?tin 90 | 81 | 729|657 (591|532 479|431 |349 283|229 186|151 | 122

13 Trough 479 1313 (219|159 119 | 90 | 70 | 55 | 34 | 22 | 15 | 10 | 0,7 0,4

R(t) %
ple e

o | X

NN

o NN ST~

o \ \\\ \\

AN N T~
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\ \\ \ Screening surface
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Figure 4.Variations of subassemblies reliability of the screens

3. POSSIBILITIES OF contact in the preparation and constitute the
RECONDITIONING parameters that should be considered in defining

OF THE WORN SUBASSEAMBLIES solutions reconditioning[2].

Mechanical properties of coal and waste rock
influences evolution subassemblies wear
technological equipment with which they come in
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Responds to requests that are subject coal
preparation technological equipment to experienced
marhitectural”  stratified composite material
subassemblies needed to achieve because these
solicitations subject to abrasive wear leads to:
separation of material, crushing and fatigue caused by
shock, termal fatigue.

In most cases, all the named phenomena have
varying degrees of more or less independent of each
other.

Solving the problem of excessive wear of
subassemblies was carried out an experimental model,
being based solution, that is carrying stratified
composites laboratory samples (figure 5) and later
direct testing in production of a screen trough
reconditioned in a similarly manner.

Figure 5. Experimental model of a manganese steel
surface with a hard deposit

In both cases the material was steel manganese
and a hard deposition of tungsten carbide granules,
with cobalt bond (with 91% WC), which has achieved
a doubling of lifetime of thereconditioned trough.

CONCLUSIONS

Results obtained by monitoring the functioning of
different preparation equipment, in general but
especialy screens allowed the causes of failures and
the way to reduce the effects by testing an adequate
reconditioning solutions.

In this context it may be added that the
achievement of arhitectural stratified surfaces (with
variable hardness on thickness section) to obtain
increased hardness of surface in according deposition
of carbide grains and thereby provide resistance to
wear of the subassemblies.
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REZUMAT

Tn cadrul acestei lucrari se incearca o prezentare succinta a noutatilor intervenite in
ultimi 20 de ani in constructia lanturilor cinematice de la masini-unelte .Dezvoltarea
exploziva a actionarilor electrice, aici inclunzand atat instalatiile de forta, cat si pe
cele de comanda si control, dar si aparitia unor materiale si tehnologii noi de
obtinere a unor organe de masini precise, fiabile, cu posibiltati din ce in ce mai mari
de transmitere a puterilor ridicate, au dus la simplificari constructive cu efecte
spectaculoase in ceea ce priveste reducerea numarului de angrenaje. Dintre
transmisiile mecanice moderne, care au inlaturat in mare masura sistemele cu
angrenaje, cea mai spectaculoasa evolutie in timp au avut-o transmisiile cu curele
dintate. Acest fenomen se remarca in cazul masinilor unelte grele si foarte grele, dar
mai ales la masinile CNC.

ABSTRACT

This paper intends to make a brief description of the news occurred in the last 20
years in the manufacturing of kinematic chains for machine-tools. The explosive
development of electric drives, including power plants but also command and control
ones, and the emergence of new technologies and materials for obtaining accurate,
reliable machine parts, with increasingly larger possibilities to transmit high
powers, have lead to constructive simplifications with spectacular effects in terms of
gears number diminution. Among the modern mechanical transmissions, which
largely removed the gear systems, the toothed belt transmissions had the most
spectacular development in time. This phenomenon can be noticed in the case of
heavy and very heavy machine-tools, CNC ones especially.

KEYWORDS: machine-tools, gear transmissions, toothed belt transmissions,
diminution of gear transmissions

CUVINTE CHEIE: masini-unelte, transmisii cu angrenaje, transmisii cu curele
dintate, reducerea numarului de angrenaje

1. INTRODUCTION

The role of translational and rotary movements’
transmission in machine-tools building is played by
the kinematic chains [1]. Depending on the type of
movement, on the technological and productivity
requirements and on machine degree of specialization,
kinematic chains must include mechanisms and
systems of regulation of speed - rpm and power -
torque values.

In the case of universal machine-tools, the
adjustment ranges are big, while in the case of the
specialized machines it is possible to make machining
operations without adjustment. Therefore the subject
matter of this paper is the family of universal and
CNC type heavy duty machine-tools. Examples will
be given for heavy duty vertical lathes with table
diameter in the range of 1200 - 4000 mm.
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2. PREREQUISITES OF NECESSARY
GEAR TRANSMISSIONS
DIMINUTION

The diminution of necessary gears for machine-
tools building starts from two premises:
1. electronic systems for speed adjustment of
electric motors used for machine-tools;
2. modern mechanical transmissions for
machine-tools kinematic chains.

2.1. Electronic systems for speed adjustment of
electric motors used for machine-tools

The first electric motors used for driving the feed
and main kinematic chains of vertical lathes were the
asynchronous electric motors [2, 3]. The main
features of these motors are shown in Figure 1.

IMAX

Figure 1. Motor’s features

T - torque, n - speed(rpm), B,C,D,E - working area

According to the figure we can notice:

A - motor starting point in idle-running,

B - idle-running starting point of motor clutched
to the main kinematic chain,

C - point of maximum speed and torque.

Useful area can be defined as BCED.
In the case of these motors the speed adjustment is
given by the following relation:

n=80T

1-s) [rpm] (1)

The following notations were made in the relation
(2):

n - speed [rpm],

f - frequency of power network [Hz],

p - number of poles pairs of stator winding,

s - slip.

Speed adjustment by slip variation
unwanted speed variation and a low output.

Usually the number of poles pairs has the values
p=1orp=2,so0itcan be practically considered that
the motor has two speeds.

The power at high speed is usually 20% smaller
than the power for low speed. Usually this method too
does not meet the operation requirements because it
imposes the use of complicated gear boxes with many
gears. Initially speed control by frequency variation
(by means of frequency converters) represented a
complicated and very expensive solution.

For the reasons mentioned above, another solution
was selected, namely the driving by means of direct
current electric motors. These motors represented the
solution preferred by builders up to the *90s.

Meanwhile the evolution of frequency converters
and the decrease of their prices brought again the
asynchronous electric motors to the forefront, with
their electronic speed control, by continuous control
of frequency.

requires

TP
A T=ct. B
|
|
I P=ct, F
|
| N
|
| |
|
| |
D IC G
0 I NOM IMax

Figure 2. Motor’s features

T - torque, P - power, n - speed(rpm),
ABHGD - torque range,
DEFGD - power range,
DC - range of speeds smaller than rated speed,
Nnowm - rated speed , Nyax - maximum speed

The features of frequency-controlled DC electric
motors and asynchronous ones as well are shown in
Figure 2.

Until reaching the rated speed [4] there is an
adjustment at constant maximum torque, and above
this value the adjustment is achieved at constant
maximum power.
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In the case of vertical lathes, the machining
operations at constant torque are preferred, namely in
the range of speeds under the rated speed, especially
for roughing.

But for finishing, depending on each machine
separately, the operation can be done in constant
power range too.

The nominal torque Myowm, the rated speed nyowm
and the rated power Pyowm are included in the relation
below:

p
M yom = 9550.n’“ﬂ[r\|m] 2)
NOM

To make a machining operation on a vertical lathe,
the kinematic chain output must ensure the set speed
and the sufficient torque for the imposed cutting.

Usually the rated speed and especially the
maximum speed are by far higher than the intended
value while the necessary torque is much higher than
the one developed by the motor.

That is why the gear boxes are still used. At first
they were intended to reduce the speed mechanically.

After the appearance of inverter speed control
possibilities, ~ with  the  simplifications  and
modifications entailed by the evolution of technology,
they are imposed more as torque multipliers.

In these conditions the gear boxes have 2 - 4 speed
ranges at the most, not 20 - 30 as the ones used for the
electric motors with only one speed.

Feed kinematic chains [1, 5] received the motion
from the main kinematic chain because of the
technological requirements.

The correlations specific to the theory of closed
kinematic chains [1, 6] were provided by the stiffness
of mechanical transmissions, which are usually gear
transmissions - cylindrical, taper or worm-worm gear
type.

The electric motors currently used can be controlled
in terms of angular position and speed by means of
the electronic equipment, achieving the conditions
needed to the closed kinematic chains (main and feed
chains) without the existence of mechanical and rigid
connections.

Operations such threading, rolling, clearance [3]
can be made using kinematic chains totally disjoint
mechanically, with independent motors controlled by
the equipment.

Usually, loop closing elements are rotary and/or
translation transducers [5]. In these conditions the
kinematic chains are simpler and the transmissions
with gears and grooved bars disappeared.

Thus, the kinematic chains,
independent, have individual motors too.

mechanically

2.2. Modern mechanical transmissions for

machine-tools kinematic chains

Among the modern mechanical transmissions,
which largely removed the gear systems, the toothed
belt transmissions had the most spectacular
development in time. Initially used for kinematic
chains only, due to their reduced capacity of power
transmission, nowadays they are used in the main
kinematic chains too, as they are able to transmit
power in the range of 100KW.

Some of the obvious advantages they have in
comparison with the gear transmissions are the
following ones:

- lower price,

- made by specialized manufacturers,

- low noise in operation,

- they can transmit motion to larger distances
than the distance between the shafts of a
gearing,

- no lubrication needed,

- operation without return backlash.

This last advantage imposes them in the case of NC

machines.

The gear boxes can be used where they are
necessary, usually the two steps gear boxes, supplied
by specialized companies.

They can be chosen from catalogues depending on
the power to be transmitted and the necessary transfer
ratios [7].

They have a series of advantages like:

o small return backlashes, enabling their use in the

vertical lathes that make milling operations,

because they eliminate the circular feed boxes;

o lubrication circuit separate from the machine

lubrication circuit, fact that diminishes the heat
transmission towards the main spindle;

o they are clutched to the main spindle by toothed

belts, preventing vibrations transmissions;

o low noise;

e simple and compact construction, with direct

connection to drive motor;

o high efficiency, over 95%;

e speed range is changed by means of a device

integrated in  the gearbox, electrically,
pneumatically or hydraulically driven.

The kinematic diagram for such a gearbox, with
1-1and 1 -4 transfer ratios is shown in figure 3.

TEHNOLOGIA INOVATIVA — Revista ,,Constructia de masini” nr. 1-2 | 2013 35



3 7 6 s 1 1y, 5 2 1
N 7
\ | Lﬁ
| Wy
' =
e e
| I L e
=Y t |
7T “ i
- %
777777777
9 Q b\

Figure 3. Kinematic diagram of gearbox

1 - EM - motor, 2 — GB - gearbox, 3 - gear, 4 —sliding clutch, 5 — bearings, 6 - satellite pinions,
7 — output shaft, 8 - bearings, 9 — inner gear.

The electric motor 1 — EM s fastened on gear box

directly 2 — GB. Motor shaft drives the gear 3.
If slider 4 is clutched in step I, through the holes a,
the movement reaches the satellites 6 and then the
output shaft 7. Inner gear 9 is locked. It is the speed
range that provides the ratio 1 - 4 [7].

If slider is in position II, in holes b, the satellites 6
and gear 9 ensure the ratio 1 - 1. The bearings systems
were noted 5 and 8 respectively.

Usually, from the output shaft of the gearbox, the
movement gets to the main spindle, by means of the
crown-pinion or belt transmissions. This solution
eliminates the transfer of heat and the eventual
vibrations towards the main spindle.

The modern transmissions include also the ball
screws used almost exclusively for CNC machines.
These screws replaced the trapezoidal or square
screws due to their advantages listed below:

- high efficiency,

- low wear;

- they are made by specialized manufacturers, in
terms of appropriate accuracy,

- high accuracy and negligible return backlashes
(< 3/100 mm.).

3. THE DIMINUTION OF
NECESSARY GEAR TRANSMIS-
SIONS IN SC 14 (17) VERTICAL
LATHE BUILDING

The kinematic diagram of a vertical lathe SC 14
CNC type with classic turning-milling head is shown
in figure 4. It is a modern machine, in the 2000s style,
which already uses toothed belt transmissions for the
feed kinematic chains.

TEHNOLOGIA INOVATIVA — Revista ,,Constructia de masini” nr. 1-2 | 2013 36



0=0

Figure 4. Kinematic diagram of SC 14 CNC lathe with gear transmissions.

In Figure 4 the following notations have been used:
1 - electric motor for the main kinematic chain,

2, 3 -driving motors of feed kinematic chains (X
and Z),

4 - electric driving motor of milling main kinematic
chain,

5 - electric driving motor of the circular feed
kinematic chain,

6 - electric driving motor of the positioning
kinematic chain (Y),

7 - three steps gear box for turning,

8 - taper transmission, )
9 - crown- pinion mechanism, Figure 5a
10 - two steps gear box for milling,

11 - circular feed box with mechanism for return

backlash taking over,

A and C - controlled operation axes (threading).

The newer machines, of last generation, have no
more the following components: gear box 7, taper
transmission 8, crown-pinion mechanism 9, gear box
with sliding gears 10, feed motor 5 and circular feed
box 11.
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Figure 5b

Figure 5c.
Gear mechanical transmissions to be replaced

The sub-assemblies 7 - milling gear box, 9 - crown-
pinion mechanism and 11 - circular feed box are
complicated constructions, with high consumption of
material, bearings, shafts and gears.

These constructions are shown in figure 5.

The gear box in figure 5a provides three levels of
adjustment (1/1, 1/3 and 1/9) and is hydraulically
operated [4, 8].

Figure 5b shows a taper pinion and the attack
pinion of table crown gear. These parts are relatively
expensive and entail return backlashes that can

jeopardize accuracy, in case of interpolations
especially.

Circular feed box in figure 5c allows the
performance  of milling and drilling operations,

eliminating the return backlashes by means of a
system formed of two hydraulically stressed gears,
that can be seen at the bottom of the figure.

The whole assembly is relatively complex,
requiring a careful manufacture and a special driving
hydraulic system.

The last generation machines eliminate these three
components mentioned above, besides other
components.

In figure 6 is shown the kinematic diagram of such
a machine. The machining operations that can be done
are the same, but a spectacular simplification of the
entire assembly can be observed.

Comparing figures 4 and 6 we can notice the
disappearance of items 5, 7, 8, 9, 10, 11 and the
appearance of items 12 - carbon fiber toothed belt
transmission, 13 - two steps gear box with electric
switch for main and circular feed kinematic chain and
14 - two steps gear box with electric switch for
milling and drilling main kinematic chain.

We can observe the disappearance of an electric
motor and of the circular feed box 11. The classic
gear boxes 7 and 10 are replaced by modern gear
boxes 13 and 14, without return backlashes and the
gear type mechanisms 8 and 9 are replaced by
toothed belt transmission for main kinematic chain
that becomes the circular feed kinematic chain for
milling and drilling operations.

The costs of these modifications are acceptable
taking into account that only the circular feed box 11
can cost 20,000 - 25,000 $, without hydraulic unit.

Advantages to be mentioned:

o low noise during operation,

o simplification of lubrication systems,

e construction modularization which allows a
more simplified maintenance.

The manufacturer of such machines is no more
dependent on the gear cutting machining operations
that are expensive.

Another important advantage is the elimination of
return backlashes which makes possible the
overlapping of the turning main kinematic chain and
the circular feed one, both being driven by a single
motor.
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Figure 6. Kinematic diagram of SC 14 CNC lathe with toothed belt transmissions

1 - electric motor for main kinematic chain;

2,3 - driving motors for feed kinematic chains (X and Z);

4 - electric driving motor of milling main kinematic chain;

6 - electric driving motor of positioning kinematic chain (Y);
12 - carbon fiber toothed belt transmission;
13 -two steps gear box and electric switch for main and circular feed kinematic chain;
14 - two steps gear box and electric switch for main kinematic chain of milling and threading,
A and C - controlled operation axes (threading).

CONCLUSIONS

In the building of heavy and very heavy machine-
tools, especially in the case of CNC machines, it is
possible to reduce the number of gears to be
machined.

Thus are eliminated the gear cutting operations for
different types of gears: cylindrical, taper, worm-
worm gear. These ones can be replaced by accuracy
systems, reducers or even gear boxes, manufactured
by specialized companies. So the return backlashes
are removed and the noise is considerably reduced.

The new transmissions with toothed belts made of
carbon fiber allow the transmission of higher powers,
backlash free, to distances that classically require long
trains of gears. The example above shows a CNC
machine-tool for which the manufacturer did not
machine any gear. Reducers and gear boxes were
purchased from specialized manufacturers. This
solution is successfully applied to brand-new but also
remanufactured heavy machine-tools (over 10 tons).
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Quick Info

Paper-Thin E-Skin Responds to Touch

A UC Berkeley research team led by Ali Javey, associate professor of electrical engineering and computer
sciences, has created the first user-interactive sensor network on flexible plastic. The new electronic skin, or e-
skin, responds to touch by instantly lighting up. The more intense the pressure, the brighter the light it emits.

“We are not just making devices; we are building systems,” said Javey, who also has an appointment as a faculty
scientist at the Lawrence Berkeley National Laboratory (LBNL). “With the interactive e-skin, we have
demonstrated an elegant system on plastic that can be wrapped around different objects to enable a new form of
human-machine interfacing.”

Computer-Designed Algorithms Control Network Congestion

TCP, the transmission control protocol, is one of the core protocols governing the Internet. One of TCP’s main
functions is to prevent network congestion by regulating the rate at which computers send data.

At the annual conference of the Association for Computing Machinery’s Special Interest Group on Data
Communication this summer, researchers from MIT’s Computer Science and Artificial Intelligence Laboratory
and Center for Wireless Networks and Mobile Computing will present a computer system, dubbed Remy, that
automatically generates TCP congestion-control algorithms. In the researchers’ simulations, algorithms produced
by Remy significantly outperformed algorithms devised by human engineers.

Remy is a machine-learning system, meaning that it arrives at its output by trying lots of different possibilities,
and exploring further variations on those that seem to work best. Users specify certain characteristics of the
network, such as whether the bandwidth across links fluctuates or the number of users changes, and by how
much. They also provide a “traffic profile” that might describe, say, the percentage of users who are browsing
static Web pages or using high-bandwidth applications like videoconferencing.

Finally, the user also specifies the metrics to be used to evaluate network performance. Standard metrics include
throughput, which indicates the total amount of data that can be moved through the network in a fixed amount of
time, and delay, which indicates the average amount of time it takes one packet of information to travel from
sender to receiver. The user can also assign metrics different weights — say, reducing delay is important, but
only one-third as important as increasing throughput.

In tests that simulated a high-speed, wired network with consistent transmission rates across physical links,
Remy’s algorithms roughly doubled network throughput when compared to Compound TCP and TCP Cubic,
while reducing delay by two-thirds. In another set of tests, which simulated Verizon’s cellular data network, the
gains were smaller but still significant: a 20 to 30 percent improvement in throughput, and a 25 to 40 percent
reduction in delay.

(Source: http://www.techbriefs.com)
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PRIN TEHNICI FOTOGRAMMETRICE
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REZUMAT

Studiul modelelor virtual realistice prin tehnici fotogrammetrice va accelera
dezvoltarea unor metodologii, algoritmi si programe care sa permit automatizarea
unor procese mari consumatoare de timp. Modelarile virtual realistice sunt
reprezentari digitale ale suprafetei Pamdntului care reflecta cu o acuratete din ce in ce
mai mare, lumea tridimensionald in care traim. Ele sunt realizate cu scopul de a
scoate in evidenta caracteristicile fiecarei constructii in parte, ce poate deservi odatd
cu trecerea timpului ca o inregistrare permanenta a cladirilor in locatiile lor originale,
astfel costituind un element esential in monitorizarea lor odatd cu trecerea anilor.
Odata cu realizarea unor astfel de modele 3D, apar si problemele cele mai des
intalnite, cum ar fi perioada de timp necesara pentru realizare precum si de eficienta
metodelor utilizate in crearea lor. In acest context se creeazd un flux tehnologic
continuu care sa aducd la usurarea realizarii unor modele virtual realistice.

ABSTRACT

Study realistic virtual models photogrammetric techniques will accelerate the
development of methodologies, algorithms and programs that enable the automation of
time-consuming processes. Realistic virtual modeling are digital representations of the
Earth's surface to an accuracy reflecting increasingly higher dimensional world in
which we live. They are made in order to highlight the characteristics of each
construction part, which may serve over time as a permanent record of the buildings in
their original locations so created and an essential element in monitoring them as the
years pass. With the realization of such 3D models appear the most common problems
such as the time needed for completion and the effectiveness of the methods used in
their creation. In this context it creates a continuous flow technology to bring the ease
of achieving realistic virtual models.

CUVINTE CHEIE: Modelare virtuala, Fotogrammetrie

KEYWORDS: Virtual modelling, Photogrammetry

IMPLEMENTAREA MODELELOR VIRTUAL REALISTICE

1. INTRODUCERE

Studiul in ceea ce priveste realizarea modelelor
virtual realistice Tntr-un timp cat mai scurt si
prin intermediul unor metode mult mai eficiente
reprezintd un studiu de actualitate atat la nivel
mondial cat si national.

Modelele virtuale tridimensionale (3D) se
extind rapid in numeroase domenii cum ar fi
planificare urbana, cadastru 3D,
telecomunicatii, simulari etc.

Tn Fig. 1 este reprezentat modul de utilizare a
modelelor virtuale. Pentru a crea astfel de

modele sunt necesare informatii de tip GIS si o
bazd de date texturala si de diverse obiecte
(cum ar fi masini, pomi, stdlpi, etc.) care prin
intermediul unui motor grafic se poate realiza
modelul virtual, [1].

Primul pas 1l constituie achizitia imaginilor, urmata
de prelucrarea acestora cu ajutorul unor metode
fotogrametrice. Prelucrarea datelor se va face
automat, iar procesul de extragere a informatiilor se
va face manual. Programele de obtinere a
modelului 3D a localitatilor cu aspect realistic sunt
greoaie, necesitind foarte mult timp pentru
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obtinerea unui model cu o reprezentare realistica
buna.

Onto-fotograms _z

Mator grafic 30

Fig. 1. Elementele de bazd pentru generarea
modelelor virtuale, [1], [2]

Un model virtual este un cadru virtual unde pot fi
observate si de unde pot fi extrase informatii ale
spatiului modelat. Modelarea 3D poate fi realizata
prin metode fotogrametrice cu o precizie buna si
relativ iefting, [2].

2. TEHNICI UTILIZATE IN
GENERAREA MODELELOR
TRIDIMENSIONALE

Aerofotografierea reprezinta cea mai simpld si
economicd modalitate de obtinere a datelor pentru
suprafete extinse. Stereogramele digitale reprezinta
materia prima pentru realizarea unui model 3D. Ele
sunt obtiute cu ajutorul camerelor digitale de 1nalta
rezolutie, care sunt dotate cu senzori liniari
bidimensionali.

Tnainte de a se trece la prelucrarea imaginilor, se
folosesc cateva procedee pentru compunerea
imaginilor digitale, [3]. [4]:

) Orientarea interioara (identificarea unor
indici de referinta si calculul elementelor interioare
pe baza datelor de calibrare);

) Orientarea relativa (identificarea
punctelor comune din doud sau mai multe imagini
ce se suprapun prin autocorelatie, in cazul
suprafetelor plane sau prin corelatie stereoscopica,
in cazul suprafetelor deluroase sau muntoase).

o Orientarea absolutd (utlizarea puntelor
si formelor liniare ca elemente de sprijin).
Deviatiile pe orizontala pe directiile de
aerofotografiere nu trebuie sd depaseasca 3°, iar
cele pe verticala 2% pe indltimea de zbor, campul
de vizibilitate trebuie sd fie bun in fatd, in jos si
lateral, pentru identificarea rapidda a reperelor
necesare orientarii §i menfinerii aparatului pe
directia de zbor.

Aerotriangulatia este o metodd care permite
determinarea pozitiei planimetrice §i respectiv
altimetrice a punctelor necesare Inzestrarii
fotogramelor cu punctele de sprijin in vederea
prelucrarii lor ulterioare. Este de asemenea un

Model virtual

mijloc extrem de eficace, atdt pentru reducerea la
minimum a numarului de puncte terestre necesare
la cartare, [5]. Aerotriangulatia foloseste doud
sisteme de coordonate:
1) Sistemul de coordonate rectangulare
fotogrammetrice-plane;
2) Sistemul de coordonate rectangulare
spatiale geodezice.
in fotogrammetria digitaldi multe dintre etapele
prelucrarii fotogrammetrice sunt semiautomate sau
complet automate, cum ar fi extragerea Modelului
Digital al Terenului, ortorectificarea imaginilor
digitale, etc.

Fig. 2. Etapele proiectului de fotogrammetrie

Etapa de aerotriangulatie este cea mai complexa si
cea mai complicatd etapa din proiectul
fotogrammetric, fiind infuluentatd de mai multe
variabile, fird a se limita la acestea: punctele de
control teren, parametrii orientdrii interioare a
camerei, centrul GPS al camerei, punctele de
legatura dintre fotograme (fig.2). Fiecarei dintre
aceste variabile i se poate atribui o anumitd pondere
ce contribuie n final la eroarea modelului.
Suplimentar variabilelor —mentionate, precizia
aerotriangulatiei, si 1n final precizia

Modelului Digital al Terenului, este foarte mult
influientata de geometria zborului fotogrammetric:
altitudinea, scara imaginii, configuratia blocului
fotogrammetric si raportul distantei dintre centrele
a doua fotograme adiacente si altitudinea de zbor
(B/H). Considerand ca sunt implinite toate cerintele
pentru realizarea cu succes a unui proiect
fotogrammetric de precizie — utilizarea unei camere
metrice, realizarea unei retele de puncte de control
suficiente — precizia verticald a produselor derivate
din proiectul fotogrammetric se poate estima
utilizdnd ecuatia:

o,=ho, [ f-(B/H) (1),

unde:

- O}, - precizia cerutd pentru modelul digital al
terenului;

- h -altitudinea de zbor deaspura datumului;

- f - distanta focali a senzorului;

- B/H -raportul baza-altitudine

- 0, - abaterea standard.

TEHNOLOGIA INOVATIVA - Revista ,,Constructia de masini” nr. 1-2 | 2013 42

S



Restitutia steroscopica

Operatiile de extragere a informatiilor se realizeaza
prin procedelul de restitutie (vectorizare). Este
metoda cu ajutorul careia se genereazd harta
digitald a zonei respective in format vectorial care
poate fi editata apoi cu softuri CAD sau GIS in
vederea cartografierii automate, extragindu-se in
acelasi timp si punctele necesare modelarii 3D.
Pentru generarea  Modelului  Numeric  al
Constructiilor, primul pas este restitutia
acoperigurilor de cladiri. Acest algoritm necesita
implicarea utilizatorului, [5].

Ortofotograma si true-ortofotograma
Ortofotograma  digitald reprezintd topografia
completa a zonei fotografiate in proiectie
ortogonala, este practic, o proiectie ortogonald a
terenului fotografiat. Tn acest fel obiectele sunt
reprezentate in spatiu intr-o manierd corecta:
acoperigurile obiect sunt chiar deasupra fundatiei,
fara sd afiseze peretii laterali.

in procesul de obtinere a imaginilor ortorectificate,
cladirile, podurile apar pe imagini deplasate,
podurile uneori fiind si deformate datorita faptului
ca suprafata vizibild a acestora nu coincide cu
modelul numeric al terenului (fig. 4). De asemeni,
datoritd efectului de perspectiva, suprafete de la
baza cladirilor pot fi ascunse, invizibile pe anumite

imagini. (fig. 3), [6].

Fig. 3. Zone ascunse, [6]

Pentru obtinerea ortofotogramelor este suficientd
generarea Modelului Numeric al Terenului (MNT).
MNT-ul se poate genera automat prin stabilirea
unui grid predefinit si utilizand softuri ce contin
autocorelatia automatd. Generarea automata are si
anumite riscuri datorate pozitiondrii gresite a
nodului de grid in varful pomilor sau pe cladiri
ceea ce produce perturbatii In MNT si determina
ulterior erori Tn repixelizarea ortoimaginilor.

Fig. 4. Zone deplasate si deformate

Tn acest proiect s-a implementat o metoda automati
de evitare a wunor astfel de probleme prin
introducerea unui proces de recunoastere a
obiectelor din matricea de corelatie si eliminare
automatd a citirilor de pe obiectele inalte (pomi,
cladiri, etc).

3. FLUXUL TEHNOLOGIC PENTRU
OBTINEREA MODELULUI 3D A
LOCALITATILOR

Pentru ca un sistem sd poatd genera modelul 3D
automat, sunt necesare imagini  aeriene
ortorectificate prin conceptul true-orto, harti
digitale obtinute prin stereorestitutie si date laser
(Tabelul 1). Cu acestea, sunt generate automat
modele 3D ale oraselor, [7], [8].

Sistemul este compus din mai multe programe,
incluzdnd programul de generare automatd a
modelului 3D al wunui oras, programul de
management a bazelor de date, programul de
introducere a datelor despre material.

o Vectorizarea n mod 3D a
acoperisurilor constructiilor

Prin proiectarea  acoperisurilor, contururilor
constructiilor pe Modelul Numeric al Terenului se
obtine Modelul Numeric al Constructiei.

Cladirile produc cele mai mari deformatii in
ortofotograme dupa cat sunt de TInalte datorita
perspectivei diferite Tn fiecare imagine.

Din acest motiv este important sd se vectorizeze
acoperigurile in modul 3D si sd se proiecteze pe
modelul terenului pentru a se genera corpul
constructiei respective.
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Tabelul 1. Ti

puri de date utilizate de sistem

Date material

Specificatii

-
153
o

e Nori de puncte 3D obtinuti prin
tehnologie laser, care oferd date
despre altitudinea terenului si a

El = Layers
= Q dbo, DEFALLT {SRYZKSRZ) - .
= 9 genadmin, DO, LLUYEMBLRG_1_1

=] genadmin,DBO addresses Be 23] ~ | B2~ | By By [0 & »

Date din cladirilor;
scanare laser ¢ Distanta dintre puncte;
verticala o Acuratetea elevatiei;
e Acuratetea orizontala;
e Fiecare punct are o latitudine §i o
longitudine.
e Date de tip imagine aeriana si
Date din informatii  standardizate  ale

coordonatelor locale;
e Rezolutie: cm /pixel.

imagini aeriene

Harta digitala stereorestitutiei.
obtinutd prin e Contururile si datele atribute
stereorestitutie obiectelor incluzand cladiri,

sosele, cai farate, etc.

e Date vectoriale rezultate in urma

Fig. 5. Rezultatul vectorizarii in mod 3D
a acoperisurilor constructiilor

. Adaugarea de atribute cladirilor
(adresa, informatii privind adresa unei case)
Uneori o cladire poate fi compusd din mai multe
parti componente sau cladiri anexe, dar care au
aceeasi adresa, 1n acest caz se trece o singurd data
adresa.
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Fig. 6. Adresele cladirilor pe baza de
identificatori (BuildinID)

in cazul In care se intilneste o situatie in care nu
existd o adresa se va creea o valoare fictiva care i se
va da din tabelul de valori fictive.
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Fig. 7. Adrese cladiri

. Generarea peretilor si
corpului de constructie
Suprafata de acoperis va fi extrudatda pana la
suprafata de teren corespunzatoare in mod automat.
in cazul cladirilor cu o serie de acoperisuri
suprapuse pe mai multe etaje fiecare suprafata va fi
extrudatd doar pana la acoperisul imediat inferior
si doar suprafetele externe vor ajunge pana la
pamant. Toti peretii care nu sunt vizibili vor fi
stersi.
Extrudarea se obtine prin atribuirea unei inal{imi
poligoanelor plane reprezentind  amprentele
cladirilor , urménd ca acestea sa fie impinse in sus
conform acestei inaltimi. Metoda se bazeazd pe
conceptul de extrudare insd aduce unele elemente
inovatoare. Pentru a obtine modelul 3D al
cladirilor, pornind de la acoperisurile vectorizate
acestea au fost extrudate de sus Tn jos aplicand o
valoare negativd. Mai 1intdi a fost calculata
inaltimea fiecarei cladiri, adicd distanta de la
acoperisul vectorizat pe baza fotogramelor pana la
modelul digital al terenului. Astfel, aceasta se poate
exprima pentru fiecare suprafata cu formula:

H = Hax — Heeren ),

obtinerea

unde:

- H este inaltimea ce trebuie calculata
pentru a efectua extrudarea;

- Hpmax este indltimea punctului maxim al
fiecarei fete a acoperisului;

- Hyren este Tnaltimea modelului numeric in
zona unde este amplasatd cladirea
respectiva.
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Hteren

Fig. 8. Extrudarea suprafetei peretilor pind la
modelul digital al terenului

Fig. 10. Rezultatul final al editarii, reprezentarii
3D 1n ceea ce priveste acoperisurile si corpurile de
cladire

o Texturarea modelului

Pentru redarea cat mai fideld a aspectului exterior
al cladirilor s-a optat pentru solutia folosirii
texturilor obtinute din ortofotoplanuri ale zonei de
lucru.

in aceasta fazd a proiectului s-a decis limitarea
texturdrii la acoperisurile cladirilor, acest tip de
informatie fiind posibil de extras doar din
ortofotoplanuri pentru a obtine o acoperire cat mai
exactd a fiecarui acoperis.

In prima etapd imaginile georeferentiate au fost
taiate pe baza proiectiilor la sol ale fiecarei parti de
acoperis, atribuind fiecdreia un identificator identic
cu cel al fatetei respective.Apoi, pe baza acestui

identificator, fiecarei fatete 1i este atribuita
imaginea rezultatd corespunzatoare.

Fig. 11. Texturarea acoperisurilor

4. CONCLUZII

Acest articol, se referd in principal la prezentarea
tehnicilor fotogrammetrice pentru modelarea 3D a
localitatilor cu aspect realistic, pentru obtinerea
modelului 3D al constructiilor si prin tot ceea ce
presupune aceastd etapa (vectorizarea in mod 3D a
acoperigurilor constructiilor; generarea peretilor si
obtinerea corpului de constructie, texturarea
modelului).

In prezent, pentru a crea un model 3D, de buni
calitate, este nevoie de multd munca si timp.
Dezvoltarea unor programe comerciale, special
destinate fotogrametriei reduce considerabil acest
efort. Un soft de restitutie fotogrammetrica nu este
adoptat pentru extragerea planurilor ce compun
acoperigurile cladirilor, imbinarile acestora fiind
greu de realizat respectdind conditiile de
coplanaritate. Pentru respectarea acestor conditii
utilizatorul trebuie sd cunoascd foarte bine
geomatria in spatiu astfel Incidt sa construiascd
planurile acoperisurilor prin constructia de paralele
ajutatoare care sa asigure coplanaritatea.
Tehnologiile fotogrametrice folosesc fotograme
preluate din diferite unghiuri pentru a obtine
modelul 3D al cladirilor. Cladirile sunt identificate
in aceste fotograme, iar forma geometricd a
acestora este obtinutd prin restitutic stereoscopica.
Prin restitutie §i prin atribuirea texturilor din
fotogramele oblice obtinute in urma
aerofotografierii  se realizeaza reprezentarea
realistica a constructiei.

Modelul  fotogrametric  obtinut permite o
vizualizare bund, realisticd, sub unghiuri de
perspectiva diferite. Fiecare = metodd de
obtinere a modelului 3D pentru obiectul studiat
prezintd avantaje si dezavantaje.

Avantaje:

. timp scurt de culegere a datelor din teren;
permite utilizarea camerelor fotografice
digitale;

. permite obtinerea de modele realistice.
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Dezavantaje:

. Textura obtinutd din imaginile oblice este
mai slab calitativ decat textura obtinutd din
imaginile laterale preluate de pe sisteme auto la sol;

. Vectorizarea acoperisurilor se face cu
ajutorul utilizatorului, astfel timpul de executie
ajungandu-se sa fie de ordinul a 100 de ore pentru
un lha de constructii complexe.
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Quick Info

NASA Announces 2012 Inventions of
the Year

NASA’s Inventions of the Year competition
consists of two awards: the NASA Commercial
Invention of the Year and the NASA Government
Invention of the Year. Each NASA field center
submits nominations for the awards, which are
evaluated by NASA’s Inventions and
Contributions Board. Here are the 2012 winners.

Nano Sensors for Chemical Detection

The 2012 NASA Government Invention of the
Year was awarded to a tiny sensor that detects
chemicals in the air. The technology, titled “High
Sensitive, Low Power and Compact Nano Sensors
for Trace Chemical Detection,” was invented by
Jing Li and Meyya Meyyappan of NASA’s Ames

Research Center in Moffett Field, CA, and Yijang
Lu of the University of California, Santa Cruz.

Electronic sensors, made from carbon nanotubes,
estimate one or more unknown parts of a gas. The
sensors are inexpensive, lightweight, and consume
very little power. A typical sensor includes a set of
comb-shaped metal microelectrodes — fabricated
by photolithography — on an electrically insulating
substrate.

The sensors have been deployed by NASA to
detect trace gases in the crew cabin on the
International Space Station. Other federal agencies
are using sensors based on this technology to detect
trace gases in various environments.

Specific applications for which the innovative
devices have been tested and used include trace
chemical detection in planetary exploration, air
monitoring, leak detection, and hazardous agent
detection using cell phones. Potential future
applications may include environmental
monitoring, industrial process monitoring and
control, and biomedical diagnosis.

“We’re very pleased to have Ames inventiveness
recognized with this award for the third
consecutive year,” said S. Pete Worden, NASA
Ames center director. “With this invention, our
people have basically created the insides of a
tricorder, and based on the uses we’ve already
demonstrated, | can’t wait to see the fantastic
applications that NASA and industry are going to
devise for it.”

(source:www.nasa.gov/centers/ames/news/features/
2009/cell_phone_sensors.html)

TEHNOLOGIA INOVATIVA - Revista ,,Constructia de masini” nr. 1-2 | 2013 46



MODELING AND SIMULATION OF VIBRATION
BEHAVIOR OF THE SHAFT IN THE COMPONENCE
OF CENTRIFUGAL FANS

Irina Radulescu*, Alexandru Riadulescu**

*S.C. ICTCM S.A. Bucharest, CITAf Department, Bucharest, ROMANIA,
e-mail: irena_sandu@yahoo.com
** Faculty of Mechanics and Mechatronics, University POLITEHNICA of Bucharest, Bucharest,
ROMANIA, e-mail: varrav2000@yahoo.com

ABSTRACT

The paper presents comparative studies for the shaft of the centrifugal fans, regarding
the vibration behavior during the service. Two type of modeling has been realized: the
first one was an analytical simulation for the ideal shaft, using Mathcad software. The
second modeling was a numerical simulation for the real geometrical shaft, using
ANSYS software with all the possibilities of optimization involved. A comparison of the
theoretical results between the two modeling has been realized. The results were
compared also with the experimental results obtained on a testing stand.

KEYWORDS: Vibration, Fan, Simulation, Mathcad, ANSYS

1. INTRODUCTION

The complete solution of the problem of a free
vibration system needs the determination of all the
proper frequencies and of correspondent vibration
ways. Many times in practice it is necessary to
know only some proper frequencies, sometimes —
only one. Usually, the lower frequency is
practically the most important. In most cases, the
exact knowledge of the vibration way has a minor
importance and that allows to elaborate new
methods founding the frequencies of a low
harmonics number [2, 3, 9].

The classical method of the vibration problem
solution is to write one or more movement
equations, using the second Newton’s law [4, 8].
For the systems with distributed parameters, the
result is a number of differential equations with
partial derivatives. The exact solution of the
equations is possible only for a relative low number
of cases; for the majority of the problems the
approximate solving methods must be used. In this
paper, the software used was the ANSYS software
version 5.2, for graphic station or PC, own by
Swanson Analysis Systems, Inc.-USA [1].

2. THEORETICAL MODEL

In the theoretical calculus of the proper bending
frequencies of the fan shaft it will be used the
classical differential equation for the transversal
vibrations of the beam:

2 2 2

This equation is available with the following
hypotheses:

e the material is homogenous, izothrop and
perfectly elastic;

e the beam is straight and with the cross
section constant for all the length;

e the deformations of the beam are low and
its length is much greater, comparative
with the dimensions of the cross section.

If El is constant, the solution of the equation is:

y = X(x)[cos(w,t + 0)] 2

PR v
Elg
cos(wyt + 0), it obtains:

and dividing equation (1) by
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=k*X, ®).

where X is a function for which the fourth
derivative is equal with the constant multiplied by
the function itself. The solution of the equation (3)
is given by a sum of linear independent functions
as:

X = A sinkx + A, coskx + Agsh kx+ A,ch kx — (4)

For the beams having different leaning conditions,
the constants A;, A,, A; and A, are established
from the limit conditions. It is convenient for
founding solutions that the equation (4) must be
written like (5), in which two constants are nulls,
for each usual limit conditions:

X = A(cos kx + cosh kx)+ B(cos kx —cosh kx)+

5
+C(sin kx +sinh kx)+ D(sin kx —sinh kx) ©
Applying the limit conditions, the following
relations are used:

e the deformation is proportional with X and it
is null on a stern stay;

e the rotation is proportional with X’ and it is
null at a fixed end;

e the bending moment is proportional with X’
and it is null at a free or articulated end;

e the cutting force is proportional with X’** and
itis null at a free end.

For the usual limit conditions, two constants are

zero, and it obtains two equations with two

constants. Those can be combined and we obtain an

equation that contains the frequency as unknown.

Using the frequency, one of the constants can be

couch — one function other. Thus, a constant

remains always undetermined; it can be evaluated

only in the case when the vibration amplitude is

known.

3. ANALYTICAL SIMULATION FOR
THE IDEAL SHAFT

In the case of the continuous beams on many stays,
for founding the proper frequencies, the section
between each pair of stays is considered as a
separate beam, with the origin in the left section
stay. The deformation equation is applied for each
interval. There is such an equation for each section
and the limit conditions are:
1. At the ends of the beam we applied the usual
limit conditions, function the type of the stay.
2. On each intermediate stay, the deformation is
null. Because the beam is continuous, at the
left and at the right, in the neighborhood of the
stay, the rotation and the moment are the same.

The principal hypotheses for the analytical

modeling of the fan shaft are [9]:

e The shaft is modeled like a continuous and
homogenous beam, with a constant diameter;

e The equivalent beam is a continuous beam
which is staying on two stays articulation type
and two free ends (Figure 1);

e There are determined only the proper bending
frequencies.

| 11 | g | 13 |

Ol O'J 04
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=4

Figure 1. The simplified analytical model of the fan
shaft

The geometrical dimensions of the shaft are: the
medium diameter - 30 mm; the equivalent lengths:
l; =130 mm; I, = 200 mm; I3 = 130 mm. The shaft
material is OLC45, with the following mechanical
characteristics: the elasticity modulus E = 2,1.10°
MPa; the density p = 7800 kg/m?®.

The deformation equations for the three regions
are:

The region 1:
X; = A(cos kx+cosh kx)+ B,(cos kx —cosh kx)+ ©)
+Cy(sin kx+sinh kx)+ Dy(sin kx —sinh kx)

The region 2:
X, = Ay(cos kx + cosh kx)+ B,(cos kx — cosh kx)+ -
+Cy(sin kx +sinh kx)+ D, (sin kx —sinh kx)

The region 3:
X3 = Ag(cos kx + cosh kx)+ B,(cos kx — cosh kx)+ -

+ C4(sin kx +sinh kx) + Dy(sin kx - sinh kx)

The limit conditions imposed are:
X1(0)=0

X1 (0)=0

X1(l}) = X,(0)=0
- The point O,: < X;(I;) = X, (0)

X1 (k) = X5(0)
X5(0)=0
X5(0)=0

- The point Oy: {

- The point Os: {
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Xo(lz) = X3(-l3) =0

Xa(12) = X5(-13)

Xa(12) = X3(-ls)

The equivalent equations system given by the limit
conditions is a homogenous system with 12

equations with 12 unknowns (the coefficients Ay,
A,, ..., Dy) like:

- The point Oy:

M-A=0 9),

where M is the coefficient matrix, A is the
unknowns vector and O is the null vector
corresponding to the free term.

The general equation (the case |, = I, = I3) for
founding the pulsation proper frequencies of the
shaft is obtained by developing the matrix
determinant M, using the symbolic facilities of the
Mathcad software. The solution of the equation is
obtained only numerical.

For the peculiar case when I, = I, = I; = | (the case
is founded in the references, but for others stays
types: fixation + articulation or articulation +
articulation [4, 7]), the general equation for
founding the pulsation proper frequencies has a
simple form, but also without an analytical
solution:

3cosh xcos® x + 8cos? xsin xsinh xcosh? x +
+ 2sinh xsin x + 6 .cos xcosh xsin xsinhx —  (10),

—3cosxcosh® x + cos? x — cosh? x = 0

where x =kl .
The peculiar solutions of this equation are
corresponding to the first five vibration ways, like
in the Table 1.

Table 1. The peculiar values of the characteristic
parameter x = kI

The vibration way | The parameter x =kl
1 1,648
2 4,706
3 6,707
4 7,854
5 9,849

Knowing the constant parameter values x =kl , the
pulsation and the proper frequencies are obtained
using the relations:

Oy = kr? m ; fn :& (11)’

7A 2z

where k, is calculated for each proper vibration
way, function of the corresponding parameter x and
the gap .

For the general case of the fan shaft (I, = I, = I3),
the numerical solution obtained is presented in
Table 2.

Table 2. The proper frequencies of the fan shaft
(approximate analytical model)

The vibration | The parameter The proper
way Ky, mm™ frequency f,, Hz
1 0,00985 601
2 0,01205 899
3 0,02025 2540
4 0,03068 5828
5 0,03333 6899

4. NUMERICAL SIMULATION FOR THE
REAL GEOMETRICAL SHAFT

The numerical solution obtained with the aid of the
finite elements software for the case of the shaft
(existent in the shaft — bearings assembly) is
presented in Figure 2 and Figure 3.

Figure 2. The vibration way of the shaft — bearings
assembly (the proper frequency f,, = 1312 Hz)

—

Figure 3. The vibration way of the shaft — bearings
assembly (the proper frequency f,, = 4189 Hz)
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Also, there are presented the results for the case of
whole assembly shaft — rotor, in the Figure 4 and

Figure 5.

Figure 4. The vibration way of the shaft — rotor
assembly (the proper frequency f,, = 41.39 Hz)

Figure 5. The vibration way of the shaft — rotor
assembly (the proper frequency f,, = 41.57 Hz)

The numerical values of the proper frequencies for
the two real cases that are studied (the shaft —
bearing assembly and the shaft — rotor assembly)
are presented in the Table 3.

Table 3. The numerical values of the proper

frequencies for the two real cases

The The proper The proper
vibration frequency f,, Hz frequency f,, Hz
way (_the shaft — (the shaft — rotor
bearings assembly) assembly)
1 1311 37
2 1312 41
3 3620 41
4 3667 239
5 4189 240

5. CONCLUSIONS

1.

The analytical model proposed permits to
establish  the general equation, which
determine the proper frequencies for a double
articulated beam with free ends; this case
wasn’t solved yet in the literature.
The differences existent between the real
numerical model and the analytical simplified
model for the shaft-bearings assembly are
justified by:
For the analytical case, only the proper
bending frequencies are considered; in the
numerical case, the proper frequencies
result by composing the bending and
torsion movement.
The analytical model corresponds to a
constant cross section beam, while the real
shaft is characterized by diametrical
variation.
The real shaft is also characterized by the
existence of two cotters, which have a
significant influence on the results.
There are great differences from the point of
view of the proper frequencies between the
real model of the shaft-bearings assembly and
the real model of the entire fan (shaft-rotor
assembly). These differences can be explained
by the major geometrical and inertial influence
of the rotor on the behavior of the entire fan.
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ABSTRACT

In a market economy, any organization and especially a for-profit organization, it's
conceives a own policy , by which she means its future development directions and
concrete ways of making its policy that should ensure its permanence on market and
especially the overall development.

A key component of the company's policy is marketing policy which offers the
possibility of prompt and real reception of market signals and enable rapid
adaptation to changes occurring on the market, with maximum efficiency. Thus, the
company can properly assess, market parameters and allocate available resources,
appropriate to real demand, it can discover the uncovered segments on of market,
and comparative advantages compared to competitors.

In current circumstances, no company can afford to operate without a perspective
clear both short and long term, which to assure subsistence, but and rationality,
efficiency given that the environment becomes all more complex and dynamic.
Compared to the many changes that occur both in microenvironment and the
macroenvironment in which the company must show a certain behavior, an certain
attitude that is materialized in delineating strategic directions and of practical ways
of making them, which is reflected in the content of marketing policy of the company
and represents theme of this paper.

KEYWORDS: marketing, strategy, tactics, new products, organization

CUVINTE CHEIE: marketing, strategie, tactici, produse noi, organizatie

INTRODUCTION

As central element of activity marketing, the

In the activity of any organization, choosing
strategy and tactics marketing marks an important
moment, what complete the stage in that were
defined mission and purposes followed, on based of
a careful analysis and relevant of his situation.

Strategy and tactic on marketing, designates
defining lines of attitude and conduct of company
in order to achieve certain goals[1]. They are the
specific objectives to be accomplished all in - a
period of time, means and methods by which they
translate into practice, expressing trends and
demands to be taken to achieve the set
performances whose level is measured using
economic indicators, such as: volume of activity,
market share, profit etc.

strategy is product of established goals, values,
attitudes and ideas prevailing in an organization in
a given period. She formulates clear, objectives of
stage, in order to guide efforts on which can
mobilize them. It appears that every company has at
its disposal a small number of strategic
opportunities and therefore, they must not only
identified, but and selected.

Usually, companies develop long-term
strategies, medium and short with objective clear,
concrete, precise, which detail through the proper
tactics. In this way companies respond both the
immediate demands of changes in the environment,
and framing in a long-term behavior, which allows
a unified vision, coherent and forward-looking.
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Marketing objectives direct result from the
overall objectives of the firm and they must be
precisely defined, to not to lose meaning, especially
since it is difficult to verify whether they were met
or not. At the basis defining marketing objectives
and the strategic of company, is be learn awareness
of consumers needs and therefore, must be known
the three dimensions [2]:

e the group of consumers served by company,
defined geographic, demographic etc.;

e the functions or consumer needs satisfied, if the
products meet certain needs, the company can
choose satisfy some of them;

e the technology used can often be used to satisfy
the same needs.

By combining them, it can identify the
company's mission and it can determine the limits
of markets, on that the company is present.

Any objective consists of three elements:

- an attribute by which is expressed such as:
achieving a certain level of sales, maintaining or
increasing market share, the conquest of new
markets, attract new consumer segments [3];

- an indicator by which is measures the
attribute, such as: sales volume, market share,
profitability, etc.

- a purpose that indicates the size of
indicator on that aims to touch.

All these elements must be taken into
account in formulating marketing objectives, which
is not an easy task, especially since they differ not
only from one firm to another, but and in the same
company, from moment to another. Thus, are set
long-term goals and short term, but they must be
defined realistic, rational to be compatible with
future assessments of the market.

Usually, define first the general objectives
which are then detailed particular level, because it
is easier and because it can better harness company
strengths and market opportunities.

2. STRATEGY,
MARKETING
OBJECTIVES

TACTIC  AND
STRATEGIC

2.1. Strategy and tactic - essential
components of marketing policy

Strategy and tactic of marketing define
overall concrete objectives, of means and methods
and defining lines through these are transposed into
practice by an organization (company), in to touch
the established performances in a time, well
established. If strategy is vision the overall on how
they will be met purposes of the organization,
tactics is the set of actions what transpose into
practice chosen strategy, time in which must be

applied and by whom will be performed [4]. Tactic
is in report of subordinate of the strategy, which
remains stable for a longer period of time, and sit at
the basis for formulating of the tactics which are in
continuous change due to changing concrete
conditions of the environment and of the period in
question.

By the marketing tactic is detailed the
marketing strategy by the managers of this
compartment, on the short term, settling operative
actions, concrete to solve immediate goals of
company on each market and each product within a
certain period.

With the strategy and tactic marketing
adopted, is specified:

e position on that the organization (company) aims
to touch on market;

® aims;

e intentions by which these will touch in a certain
period of time.

As a series of decisions, marketing strategy
aims, optimal finality of activity company in an
optimal period and reflects: sphere of activity,
orientation long-term, reactions to market demands,
attitude towards the environment and its behavior in
report to components's, way of adapting to
environmental dynamics, correlation of its activity
with available resources, option for a certain way of
action chosen from among several possible
alternatives.

Successful strategies are those by which is
determine market opportunities and competitive
advantage, based on the control of marketing
results, that highlight:  risks, favorable
circumstances, strengths and weaknesses of the
organization. By putting them into practice must to
create such a system of relations between the
company and the environment to ensure his
placement in the best possible position in
confrontation with other competitors.

A successful strategy marks a defining
period in the life of the firm, in who have adopted
the best decisions about the consumer - the
beneficiary and the ways in which his needs are
satisfied. Such a strategy indicates, what follows
essentially in the considered period , how it is
intended to accomplish these goals and what are the
answers to the fundamental questions:

e what must is produce and what new products will
be introduced into manufacturing;

e what is the target market segment for each
product;

e until to what level, prices can be high;

e what must to communicate of the market
segment;

e how best to distribute your product or service.
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The answers to these questions are reflected
in the main forms that takes the marketing strategy,
namely strategy: market, product, price, promotion
and distribution (placement) in which are reflected
all marketing functions. To be effective, the
strategy must comply some requirements to ensure
a perfect congruence with the aims and functions of
marketing, such as:

e maintaining of a consistency between action and
results;

e achieving a close link between manufacturers and
beneficiaries;

® boosting sales by adapting production to market
requirements in a short time;

e cnsuring the conditions for obtaining information
quickly and permanently with on at physiognomy,
requirements and trends of market evolution etc.

2.2. Strategic marketing objectives

Competitive  environment, all  more
complicated, in operating organizations of any type,
compel them to concern in the special way of the
establishment,  achievement,  defense  and
maintaining competitive advantage [5]. The
effective action by which is achieved is preceded
by four interrelated stages: audit, setting goals,
establishing strategies and preparing
implementation plans. The starting point is
determining the competitive position through audit,
which provides the basis for setting strategic
objectives, that will do through ways and means
chosen, through the formulation of strategy and is
will retrieve in  plans implementation, what
constitutes "the necessary vehicle to reach the
destination, following a well-established route."”
Since, marketing tactic must be fully consistent
with the strategic objectives, it is important to know
the alternative variants, as well as the types that can
be applied [6].

The strategic objectives represent formal
enunciation of the purpose followed, by which is
defines the future status of the organization in a
longer time horizon. Strategic objectives can be
classified according to several criteria:

1. after the importance that they have in
company activity, distinguish the objectives:

- primary, related external goals, such as:
maximizing profitability, influencing
customers, maintaining performance;

- second, related product demand estimation,
choosing the most profitable products etc.
They provide the conditions necessary for the
carrying primary objective.

2. after their nature, bounded:

- Objectives market - aiming, entering new
markets. They must subordinate the general

objectives, but is located in the upper plan to
the objectives of different activities;

- objectives product - aimed launching new
products.

Of course, it can use and other classification
criteria, but we consider that the most important
thing for any organization is to be established
objectives clear,specific each market and each
product, which to express target performances in
terms operational (market share, sales volume,
etc.) therefore be measurable and shall be carried
out with appropriate strategies.

2.3. Strategic goal

The goal is a mental anticipation of the
results to be realized through concrete actions of
managers, a representation of the situation in which
the company is in a certain period [5]. Goal setting
is a must, as it contributes to increased profitability
involves changing nature of activity and avoid the
occurrence of errors. Therefore, any objective must
ensure:

e certainty and probability of quantification;

e forecast horizon;

e certainty of realization in conditions of increased
efficiency;

e ability to adapt quickly and effectively to changes
occurring etc.

In any company are established numerous
purposes:

- for the long term: 3 to 5 years;

- for medium term: one year;

- operational: monthly or quarterly.

The most important place in the overall
future goals, it holds general goal of marketing
activity, that is essential decision, that stay at basis,
other decisions adopted, in the company. It defines
the connection of present with company's future
and is the symbol, the mobilizing decision.

From general goal derive particular purposes:
® basic, expresses the essence of marketing activity
and is closely related to strategy development;
e functional, to be set at lower levels of
management marketing activity;
e personal, which it proposes to each employee for
carrying out the tasks incumbent through job sheet .
Aims of a company erau: profitability,
markets, productivity of factors of production,
products, financial resources, human, research -
development, organizational structure, social
protection of workers. Aims and objectives perform
multiple functions in an organization (company):
defining the organization in its environment,
establishing means of coordinating organization
actions, providing standards for measuring results,
communicating of employees of what the
organization wants to accomplish [7].
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3. MANAGEMENT  OF NEW
PRODUCTS

The product portfolio is optimal for a limited
period because permanent changes occur, both in
the consumers needs and the environment in which
the company operates, which obliges it to be
concerned with the renewal of the product range,
including through the launch of new products.

Launch new products has become a vital
necessity since, as Baker noted, "consumers do not
owe producers loyalty, but only themselves. If,
their are put available a special product or service,
that meets their needs, they no will have nor
hesitation in to direct, preferences to it" [8]. In
addition it is noted:

- changing consumer tastes, especially for
dependent products, of style and fashion;

- development of new products and technologies
by competitors that hasten the decline of
existing products;

- market growth is limited by its size overall,
and of increased competition;

- existence of underutilized  production
capacities often due to seasonal variations;

- changes in legislation domain that compels at
the restriction of production.

All these issues and others, determine firms
to be concern, in especially the renewal of the
product range, both by creating new products and
modernizing existing ones.

In the acceptance of marketing, "new
product is simply the product that is perceived as
new by the consumer” and changes its behavior
accordingly purchase. A new product is any good
that shows new elements in any of its components.
Therefore one can identify four categories of
products:

- major innovations - bringing benefits, new
radically for consumers, mainly due to new
technologies;

- improved products - are innovations within an
existing market that has the potential to take
market shares from competitors and not to
create a new application;

- additional products - can provide new features,
the products on the market, but few real
benefits, consumers (usually by the addition of
accessories, flavors, shapes, colors at copied
items);

- repositioned  products - are actually
adaptations, providing intangible traits
changed, in general.

A product perceived in terms of
manufacturer is new, when it launches on a new
market or when substituting another product, and
from that of the consumer, when appear a new

brand, new presentation or a product whole new,

yet unknown. So the product is new for:

- manufacturing companies, since it entered into
production now;

- consumers, because as never appeared on nor
market.

The novelty depends on the complexity of
the changes, on which presents their product, and
novelty intensity is maximum when the renewal
involves changing all qualitative components of
the product, giving it new properties. Experience
shows that the genuine innovations are rare, most
are versions of existing products, and it
characterized less by their technical novelty, but
through a new form of presentation, conditioning or
a new combination of existing formulas.

A survey on 700 companies and 13,000 new
products industrial and consumer highlights the
following structure:

- new products, arising in the world - 10%;

- new product lines for the company - 20%;

- -additions to existing product line - 26%;

- reformulated products - 26%;

- product repositioned - 7%;

- cost savings (innovations in processes) - 11%.

Such a situation is completely rational,
whereas innovation (activities involved in bringing
to market a new product) require great expense and
risk, but it can be and profitable.

The main advantages are the absence of
direct competition, high profit margin generally
long term, improved company image, increased
utilization of production capacity etc. It appears
that is increasingly limited the reaction time of
competitors who quickly develops, imitation
products. It usually practice two strategies:

- reactive innovation strategy - is a fast imitation
prepared to react to the changing environment;

- proactive strategy - that involves the
anticipation of environmental changes and the
organization of an innovative process.

- For as a new product to be successful, must
offer superior benefits of consumers, benefits
that must meet four conditions [9]:

- to be important to the consumer;

- to be unique - the consumer must believe that
no other product, not him offers you more;

- to be sensitive - the product to can not be
copied by competitors;

- to be salable - the product to be at a price
affordable for the buyer.

Their compliance, leads to obtain a product
with higher value recognized by the consumer by
buying it from the market, product that is the result
of research-development department, using their
own resources. A such new product is the
innovation result, which "means the more work
than genius”, said Druker in ref. [10].
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Innovation, known and as the developing a
new product is a systematic, methodical process ,
which beginning with the identification and
analysis of opportunities and of systematic attempts
to remove uncertainties, avoid mistakes and
minimizing risks.
The process of creating new products is carried out
on several stages, their number being different from
one author to another (between six and nine steps
varies) depending on the level of detail of the
actions that take place over time. Ph. Kotler delimit
the stages of creating new products on two levels
[11]:

- a) first level stands the stages related the
strategy to new products:
al) generating ideas;
a2) selecting them,
a3) development and concept testing;
- b) the second level comprises the steps, related to
Marketing Strategy:
b1) economic analysis,
b2) product
creation,
b3) market test and ultimately,
launch and commercialization.
And other professionals have this tendency, but in
most papers is presents six stages of this process.
A logical scheme of the stages of creating new
products is shown in Figure 1 [12].

New Product G t1 Select Creating and
> encrating electing _
—— Testing =
Strat

- . Ideas the Concept

Marketing Economic Product Market Launching and
Strategy Analysis ™| Creation [® Testing [P Marketing

New Product

Figure 1. Stages of the process of creating a new product

Undoubtedly, as this complex process of
creating new products, what is carried out in the
great campaigns, is based on a clear strategy, has
four fundamental purposes, namely: concentration
of effort at the team level ; integrating functional or
departmental efforts; delegation of authority to
team members; use of a management based on
initiative and not reaction.

For large companies, the formulation of a
book of innovation or of a declaration on firm
strategy, is the foundation of innovation. In fact, in
every stage is followed idea, if is valuable and
therefore should developed or reject it.

al) Generating ideas - is the starting point
in developing a new product, and is in looking
continues , systematic and not random of
opportunities. Experience shows that for each new
product, is launches over 50 ideas.

Creativity is the result of people's
imagination, but and of the methods and techniques
to search of new ideas, all based on the study of the
needs and wants of customers.

The main sources of ideas come from within
the company, from the department:
- research - development - motivated by
technological possibilities;
- production - motivated by the manufacture

process;
- design - motivated by aesthetic or ergonomic
possibilities;

- marketing - motivated by the perception of
consumer needs;

- senior management - motivated by strategic
opportunities;

- other employees - identifying opportunities,
by their own activities.

An important role they have methods to
stimulate creativity used by the management team
with order to get new ideas. The most used methods
are:  brainstorming, surveys, morphological
analysis, Delphi, matrix of discoveries.

Apart from the domestic sources, new ideas
come and external sources (from outside the
organization):

- consumers - especially, the final, through
complaints and suggestions;

- distributors and retailers - identify the new,
needs;
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- suppliers - identify new opportunities for
obtaining materials and technologies;

- competitors - carrying out a product that can be
copied or improved:;

- technical publications;

- advertisers;

- universities and research institutes;

- government agencies;

- inventors.

Studies show that "the main source of ideas is
the particular inventor, whose activity can be analyzed
by referring of the "Patent Office” files or weekly"
Official Journal ". Few inventors appreciate the
commercial potential of their ideas, and those who
do, are wusually greeted coldly by potential
manufacturers, but almost all , they patent their ideas."
The same attitude we find and in Romania. Each year,
Romanian inventors returning from Exhibition of
Inventions in Brussels with a lot of medals, many of
the gold, but very few are then recovered.

a2) Selecting ideas - with order to eliminate
those who would not be effective and thus reducing
their numbers. Filtering is done by using various
methods, but none of them is not perfect, which
results in errors, which are:

- error of cancellation - when, you do not
infer the potential of an idea, which then will have
successful in the market;

- error of accepting - when you it continue
with an idea, that will be a failure.

Weighing of ideas, implies and their
confrontation with the material restrictions,
financial and human, and the establishment of
criteria selection, of the most used are:

- satisfaction of a need, clearly defined, of the
consumer ;

- tally with production and marketing policies of
the company;

- efficient use of existing production capacities
and other resources;

- ensuring long-term profitability;

- size and potential of market product;

- the effective and potential competition.

- the legal framework;

- the level of risk;

- the ability to produce at a competitive price.

Establishing a list of criteria, depending on
the nature of the new product and the specific of
need, wich a satisfies, the general characteristics of
product, the marketing, as well as those of his
manufacture effective. Selecting ideas - takes place
in two stages:

- on the first step it considering the idea in
potential terms of market, using a standard
table (see Table 1), by which is evaluated
based on the criteria;

- the second stage, the ideas that have survived
in the first stage are evaluated numerically.

The combination of results in both steps
allow obtaining a average score in function which
some ideas will pass in the next step.

Table 1. Criteria for evaluating of ideas in potential terms of market

Important |Correspondence between the Idea
Criterion | and Opportunities of Company Score
Selection Criteria Ip=small | { [2]3|4(5|6|7|8|9 10| (average)
10p = high
() ) X))
Compatibility with Strategy and
Company Objectives 2.00 * 18.00
Own Rescarch-Development 150 .
Capabilities ’ 1050
Knowledge and Experience
Marketing 2.00 * 18.00
Productive Possibilities 1.00 st 8.00
Production Capacity Potential 1.50 * 12.00
Compatibility with Existing
Distribution Channels 0.50 * 2.50
Financial Resources 1.50 #® 10.50
Total 10.00 ! 79.50*
Note:

Rating Scale of Critenias: low 1.00 - 4.90, average 5.00 - 7.50, best 7.60 - 10.000
Minimum Level of Acceptance: 75.00 points
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a3) Creating and testing the concept - the
selected ideas considered attractive, must be tested on
potential market. For this, the idea of product aimed at a
new product that the company it could offer, must
converted into the product concept which is a version of
the idea, that highlights its characteristics and benefits
(advantages), on which they offer consumers. It is very
important that the product image which is how the
consumer, perceives the product, being able to decide
whether it will use or not, how much is willing to
spending.

Manager after he convinced that the idea is
consistent with its technological capacity, with ability and
his potential, formulate the concept of product, stating
the need on that a will meet and what to take. Marketing
specialist, transforms the idea, in some alternative by
product, on that he tested them on the market. Usually,
the concept of product is presented consumer's, physically
or symbolically through a real description, that associated
with the image on the computer enables the potential
consumer to decide and respond to a questionnaire. Based
on the results extrapolated and it estimated sales volume,
but must take into account and the uncertainties.

Information obtained in this step is based
marketing strategy for new product introduction that
proved attractive at testing. The strategy contains three
parts:

- the first part, highlights market-target with all aspects
of her: position, market share, profits, etc.;

- the second part, concern: price, placement , and
marketing budget;

- the third part, concern: sales, marketing mix long
term.

With the exposure of strategy, it move to the
second level of the process of creating of new product.

b1) Economic analysis - is a very important step,
because she decides if, it move the next step, if the
product offers a profitable opportunity or not. It covers
two aspects: marketing analysis, and financial analysis.

Marketing analysis assumes: description of target
markets; sales forecasting; product positioning;
competitors reactions estimation; calculation of losses
estimated due "cannibalism™ (passing competitors at new
product); specification of qualitative features of the
product; setting of distribution strategy; estimation of the
promotional needs.

Financial analysis aims to predict costs by product
and their dynamics, the volume of sales, profits, etc. If it
is concluded that the new product leads at obtaining the
benefits, it will pass to creating unique in physical form
thereof.

b2) Development of product - is the stage in that,
in finally the idea converts into a tangible form. Once
you have taken decisions on product characteristics( size,
shape, material components, performance, design, pack,
marking) is passing to achieve the prototype, which is the
responsibility of the research-development department.
Prototype will be tested functional in laboratory
conditions and field, and eventually is produced and a
series zero.

The market test is achieved sometimes in parallel
with functional assays, this represents a market survey to
monitor the acceptability of the product. Market testing
aims at selecting the test forms, the sale of product and
the observation of performances. The information
provided helps in finishing the product of minor features.
If, the answer of market is negative, must is abandoned,
although the decision is not at all easy to accept. Testing
is the most serious filter, through which pass a product to
be approved and then contracted.

Market test involves distributing for sale in many
zones, chosen on scientific criteria and observing its
actual performances. The followed aim is to remove the
uncertainties and observing of reactions of consumers,
competitors and distributors.

Marketing tests is carried out on three types of
markets:

- standard markets - must include a significant sample,
using a representative geographic area , forms and
methods of similar advertising, the similar
distribution level and desired price level. They are
used for forecasting of the sales and profits and
marketing program completion, but requires more
time and provides customers information multiple;

- controlled markets - with the help specialized
research companies are controlled, the sales, but
although it costs less than in the market test provides
information of competitors;

- test markets simulated - assume the verification in a
enviroment simulated on samples, through
advertising and interviewing customers about the
buying reasons or not buying . This method is
cheaper and preserves product's secrecy.

Experience shows that although a successful test is
an important prerequisite for the introduction of in the
manufacture of a product, however it is not an absolute
criterion of success on the market. Therefore, often, the
final decision its adopted after testing widely, the
manufacturers have and other means testing , such as:
trade shows, showrooms, retail stores etc.

b3) Launching and Marketing is the last stage
where after what the new product was approved
(registered with the State Office for Inventions and
Trademarks) it launches on the market and thus enter into
the first stage of the life cycle. A model of launching out a
new product is shown in Figure 2.
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Figure 2. The launch model of new product

In this stage have big importance the actions to be
taken, namely: the setting of the launch period and of
territorial  area, choosing distribution  channels,
preparation of favorable climate, by reception of the new
product, the choice of how marketing and training of sale
forces. Theoretically, the process of creating the new
product, ends but practical, especially for marketing
specialist are yet two moments of great importance,
namely: product's launch control and monitoring the
behavior his in consumer or use.

Launched product on market must followed to
obtain information on market acceptance and
measurement of success, using indicators such as: the
dynamics of turnover and of market share, speed of
difusion, the spread degree etc. Also, be traced product's
behavior in consumption / use to obtain information on
how the consumer has accepted the product and measure

v
v
I
In

in that the product to response of expectations its, the
reasons of dissatisfaction, the changes requested, the ideas
to create new product, desires, expectations, ideals
customers.

Thus, ending a cycle of marketing activity and start
one another, and on based the informations is
substantiated the strategy for the next period.

Marking market opportunities on a chart, also a
target for shooting (Figure 3) positioning the best of
product company, is represented in center, of the second
is placed on circle the next etc. If, marketing staff,
assumes himself , such a way of thinking, he will
understand that: the product should be designed, on the
typical requirements of the most advantageous vectors;
the promotional mix can be routed to the most attractive
target audience; sellers team can be oriented by the
purchase of the "target center".

Legend:

[ - Very Attractive Markets

IT - Attractive Markets

II- Quite Attractive Markets
IV- Poor Attractive Markets

V - Markets to Avoid

Figure 3. Relative attractiveness of the target markets for the product of company

If one takes into account the price of the product,
the company management through specialized
departments, including marketing, may opt for one of the

positioning strategies of company's product , in
accordance with Figure 4.
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Figure 4. Product positioning strategies

4. CONCLUSIONS

No company can afford to conduct activity,
without having a clear perspective, both short and long
term, that to ensure its subsistence , rationality, efficiency
in the conditions of an environment, that is increasingly
complex and dynamic.

The many changes that occur  both in the
microenvironment and the macroenvironment in which it
operates, the company must manifest a behavior, an
attitude, which is reflected in the demarcation of
directions strategic-tactical and of practical possibilities
to accomplish them, and reflected in policy marketing of
company.

Generic, in the marketing vision, the product as
result of the activity of a producer, is the expression of its
response to consumer demand. He must regarded as a
system of elements that triggers the demand on market
and takes the form: of an material good, simple or
complex, resulting from the process of working, with
tangible character; an intangible service; an idea that
provides psychological incentives; a information; a
placement etc.

Product sums a number attributes and functional
characteristics, that can be appreciated with help of
physical parameters, chemical, economic, aesthetic and so
on, which together gives the ability to be useful, to give of
him buying, some advantages.

Practically, the product is everything a seller offers
to a consumer in the exchange process, but consumer do
not buy it for its content physically but for the functions
that this may fulfill and they satisfy a necessity.

Marketing strategy and tactic adopted by the
company for its products and for a certain period is the
result of the combination of experience, intuition and the
marketing managers hope, science and art on which they
possess, is the result of the confrontations, compromise,
negotiations and of consensus.
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Quick Info

Strategia CDI 2014-2020

Intalnirile de lucru ale panelurilor de
identificare a prioritatilor strategice
pentru elaborarea
strategiei nationale in domeniul cercetarii,
dezvoltarii tehnologice si inovarii pentru
perioada
2014-2020

In luna iuliein cadrul proiectului ,Elaborarea
Strategiei Nationale in domeniul cercetarii, dezvoltarii
tehnologice si inovarii pentru perioada 2014-2020” au
loc o serie de intalniri ale panelurilor de identificare a
prioritatilor strategice. Obiectivul principal al activitatii
fiecarui panelului este cel de a construi unset de
microviziuni argumentate privind domeniul strategic
candidat asociat panelului. O microviziune reprezinta
imaginea de succes, la orizontul 2020, a unui subdomeniu
de cercetare / inovare din cadrul domeniului respectiv.

In aceasta faza a proiectului, fiecare din cele 13 domenii
strategice candidate, este explorat si rafinat de un panel de
specialisti. Intr-o etapa ulterioara, rezultatul activitatii
fiecarui panel va fi supus unei consultari extinse, care sa
permita, in cele din urma, restrangerea numarului de
domenii candidate laun set redus de prioritati
strategice finale.

Informatii  privind structura proiectului, rezultatele
asteptate si evenimentele organizate sunt prezentate
detaliat lahttp://www.cdi2020.ro/.

Persoana de contact UEFISCDI: Adriana ROTAR
Email: adriana.rotar@uefiscdi.ro; Tel: 021 30 80 561

Cafeneaua de inovare

Cafeneaua de Inovareeste o initiativa a Unitatii
Executive pentru Finantarea Invatamantului Superior, a
Cercetarii, Dezvoltarii si Inovarii prin care se doreste
crearea mediului propice dialogului cu actorii cheie din
mediul public si privat in cadrul caruia sa fie dezbatute
probleme care vizeaza dezvoltarea instrumentelor de
finantare public-private si facilitarea dezvoltarii
mediului antreprenorial.

Prima editie a avut loc pe 11 iulie 2013 reunind
intreprinzatorii inovativi, reprezentanti ai clusterelor si ai
incubatoarelor de afaceri din Romania. Printre speakers s-
au numarat Irina Anghel- Enescu, Paula Apreutesei,
Florin Talpes, Peter Barta, Laurentiu Dinu, Daniel
Cosnita si George Bala.

In urma discutiilor participantii au agreat organizarea
unui forum de tip venture cu accent in zona de start-up
si finantare adaptata pentru zona de seed si pre-seed;
sustinerea, in cadrul forumului, a unor sesiuni de coaching
si mentoring antreprenorial.

Considerand faptul ca initiativa UEFISCDI a fost
incurajata ne propunem ca urmatoarea
editie a Cafenelei de inovare sa se adreseze direct
antreprenorilor; sa promoveze finantarea de tip business
angels in clusterele din Romania; sa faciliteze finantarea
inovarii din fonduri private; sa propuna un instrument de
finantare privat-public si sa faciliteze dezvoltarea
capacitatii de comercializarea a inovarii.

Persoana de contact UEFISCDI: Marius MITROI
Email: marius.mitroi@uefiscdi.ro; Tel: 021 3023 859

Inovam!

Brosuri interactive in format Fluidbook

Participantii celei de-a douazeci si una conferinte
mondiale a World Future Studies Federation, organizate
la Bucuresti cu ocazia aniversarii a 40 de ani WFSF au
beneficiat de un Manual al conferintei inedit, prezentat
sub forma unui Fluidbook.

Tinand cont de facilitatile pe care le ofera Fluidbook-ul,
inserarea de filme si galerii foto, design si suport audio,
vom avea placerea sa va prezentam in perioada urmatoare
noi brosuri interactive realizate in acest format.

Suntem convinsi ca o sa va placa!

Persoana de contact UEFISCDI: Dragos APOSTU
Email: dragos.apostu@uefiscdi.ro

(Source : www.uefiscdi.gov.ro)
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REZUMAT

Acest articol discuta importanta analizei economico-financiare in evaluarea activitatii
unei intreprinderi, punandu-se accentul pe analiza situatiei financiar-patrimoniale si
contributia acesteia in procesul de adoptare a deciziilor la nivel managerial. Analiza
economico-financiare, ca ansamblu de proceduri specifice, reprezinta un instrument
indispensabil in procesul de adoptare a deciziilor. Particularitatea de baza a analizei
consta in studiul fenomenelor pornindu-se de la rezultate si finalizandu-se cu
determinarea cauzelor ce stau la baza acestora.

ABSTRACT

This article discusses the importance of economic and financial analysis in evaluating
the activity of enterprises, with emphasis on the analysis of economic and financial
situation and its contribution in the decision-making process at the managerial level.
Financial and economic analysis, as a set of procedures, is an indispensable tool in the
decision making process. The main features of the analysis is the study of the results

PATRIMONIALE TN CADRUL PROCESULUI DECIZIONAL

starting from and ending with determining the underlying causes.

CUVINTE CHEIE: Analiza economica, Situatia financiar-patrimoniala

KEYWORDS: Economic analysis, financial and patrimonial situation

1. INTRODUCERE

La momentul actual, orice intreprindere isi
desfasoara activitatea intr-un mediu economic
caracterizat de dinamism. Acesta se datoreaza, in
principal, existentei unor domenii de activitate
extrem de variate si agentilor economici intre care
se formeaza relatii concurentiale puternice, ce
influenteaza mediul economic prin deciziile
adoptate la nivelul tuturor structurilor unei entitati
economice.

Pentru ca o firma sa se adapteze intr-un timp
scurt noilor conditii de piata, managementul
acesteia trebuie sa detina un set cat mai complex de
informatii referitoare la situatia generala a
intreprinderii, pentru a putea in orice moment sa
identifice atat punctele slabe, cat si cele forte.

Analiza economico-financiara constituie un
ansamblu de concepte, instrumente si tehnici prin
intermediul caruia se analizeaza fenomenele
economice cu scopul determinarii factorilor de
influenta.

Trebuie sa tinem cont de faptul ca analiza
economico-financiara reprezinta un proces extrem
de complex, datorita asocierilor dintre numeroasele
cauze si efecte ce pot conduce adesea la situatii
extrem de diferite in cadrul unei entitati economice.

In contextul analizei economico-financiare,
diagnosticarea ocupa un loc esential, presupunand
identificarea elementelor principale ale
fenomenelor economice si a interactiunii dintre
acestea.

Scopul realizarii unui diagnostic nu este
determinat de starea in care se afla firma.
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Astfel, el poate fi efectuat punandu-se accentul
fie pe determinarea disfunctionalitatilor, fie pe
aspectele pozitive. In functie de obiectivele ce
trebuie atinse, diagnosticul poate fi limitat la
anumite aspecte sau efectuat la nivel global,
constituind un element esential in managementul
strategic al companiei.

In conditiile  unui  sistem  economic
concurential, fiecare intreprindere  urmareste
maximizarea valorii sale, acesta constituind un
obiectiv principal major. Astfel, se doreste
metinerea echilibrului financiar si a solvabilitatii,
asigurandu-se conditiile pentru o rentabilitate
superioara a activitatii economice desfasurate de
intreprindere.

Analiza situatiei financiar-patrimoniala
constituie un ansamblu de procedee ce urmaresc
colectarea informatiilor necesare segmentelor
decizionale, contribuind la indeplinirea celui mai
important obiectiv pe termen lung - cresterea
valorii patrimoniale a intreprinderii, [1], [2].

2. DIRECTIILE PRINCIPALE ALE
ANALIZEI SITUATIEI FINANCIAR-
PATRIMONIALE

Analiza situatiei financiar-patrimoniale
constituie un segment complex din cadrul analizei
economico-financiare, fiind structurata intr-o
maniera prin care sa se atinga o serie de obiective,
cum ar fi: determinarea patrimoniului net, stabilirea
starii ~ financiare a intreprinderii  (echilibru/
dezechilibru), a flexibilitatii financiare,
determinarea lichiditatii si a solvabilitatii, evaluarea
performantelor intreprinderii. Vom trata, in cele ce
urmeaza, cateva dintre componentele analizei
situatiei financiar patrimoniale, [3].

2.1 Analiza corelatiei dintre fondul de rulment,
necesarul de fond de rulment si trezoreria neta

Acest tip de analiza are ca scop evaluarea
echilibrului  financiar, prin utilizarea a trei
indicatori financiari: fondul de rulment, necesarul
de fond de rulment, trezoreria neta.

Fondul de rulment (FR) reprezinta acea parte
din capitalul permanent al firmei destinat finantarii
activelor circulante, determinata de diferenta dintre
incasari si plati:

FR = Capital permanent — Active imobilizate

1)

Fondul de rulment poate fi divizat in doua

componente distincte, si anume: fondul de rulment

propriu (FRp) si fondul de rulment imprumutat
(FR,) :

FR =FR, + FR; )

FR, = Capitaluri proprii — Active imobilizate

©)
FR; = Datorii pe termen mediu si lung 4)
FR = Active circulante - Datorii pe termen scurt

®)

Fondul de rulment constituie indicatorul
principal al echilibrului financiar dintre lichiditate
si exigibilitate, reflectand interdependenta dintre
lichiditatea activelor circulante detinute de
intreprindere si exigibilitatea datoriilor pe termen
scurt. Mai mult decat atat, acest indicator este
esential in determinarea riscului de incapacitate de
plata (pe termen scurt).

In circumstante obisnuite, fondul de rulment
inregistreaza cresteri in urma actiunilor de majorare
a capitalului social, de vanzare a mijloacelor fixe
detinute de intreprindere sau a contractarii de
imprumuturi financiare. De asemenea, scaderea
fondului de rulment poate fi determinata de
investitiile efectuate sau de achitarea datoriilor
generate de imprumuturile obtinute in trecut, [4].

Necesarul de fond de rulment (NFR)
reprezinta suma necesara in intreprindere pentru a
acoperi diferentele existente intre fluxurile reale si
fluxurile de trezorerie, reflectate din activitatea de
exploatare. Acesta se determina prin diferenta
dintre sursele si nevoile temporare (pe termen
scurt).

NFR = (Active circulante — Disponib.} —
(Datorii t.5. — Credite t.5.)

(6)

NFR = (Active circulante — Disponib.) —
Obligatii t. 5.
(7

NFR = (Stocuri + Creante ) — Credite t, 5.
@)

Necesarul de fond de rulment este un indicator
ce inregistreaza fluctuatii permanente. Acesta va
creste sau va scade in functie de operatiile care se
realizeaza la nivelul firmei, legate de: stocuri,
creante, datorii comerciale, etc.

Trezoreria neta este indicatorul bazat pe
corelatia dintre fondul de rulment si necesarul de
fond de rulment, conturand o imagine concreta a
situatiei financiare a intreprinderii, reflectata pe
termen scurt, mediu si lung.
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NFR =FR — NFR 9)

Calculul trezoreriei nete contribuie la evaluarea
starii financiare a intreprinderii, identificand
totodata factorii determinanti ai acesteia.

2.2 Analiza structurii patrimoniale

Scopul  principal al analizei structurii
patrimoniale este acela de a identifica si observa
evolutia ponderii elementelor patrimoniale ale unei
intreprinderi. ~ Structura  bilantului  constituie
subiectul examinarii, utilizandu-se ratele de
structura patrimoniala in vederea obtinerii de date
comparative in timp si spatiu. Aceste date colectate
vor constitui fundamentul informatiilor obtinute si
analizate ulterior, in cadrul proceselor decizionale
desfasurate la nivelul intreprinderii.

In cursul analizei structurii patrimoniale, sunt
examinate toate elementele reflectate in bilantul
patrimonial al intreprinderii, atat cele de activ, cat
si cele de pasiv.

Ratele privind structura activului constituie
indicatori a caror valoare este influentata in mod
absolut de aspectele economice, juridice si tehnice
ale activitatii desfasurate de catre intreprindere, [5].

e Rata activelor imobilizate :

Active imohilizate
Aai = - = 100
Total activ (10)

e Rate complementare ale activelor imobilizante:

» Rata imobilizarilor necorporale:

Imobilizari necorporale
Rin = - x 100
Total activ (11)

» Rata imobilizarilor corporale:

Imobilizari corporale
Ric = - x 100
Total activ (12)

» Rata imobilizarilor financiare:

R Imobilizart financiare 100
if = *
f Total actir (13)

e Rata activelor circulante:

Active circulante
Rac = - = 100
Total activ (14)

e Rate complementare ale activelor circulante :

» Rata stocurilor:

Stocuri

Rs 100

- Total activ % (15)

» Rata creantelor comerciale:

Clienti 51 conturi asimilate
Ree = - = 100
Total activ (16)

» Rata disponibilitatilor banesti si a
plasamentelor:

Rdb Disponib. +Titluri de plas. 100
P= Total activ * (17)

De asemenea, exista si cateva rate privind
structura pasivului, principalele fiind:

e Rata stabilitatii finantarii:

Capital permanent
Raoc = - x 100
Total pasiv (18)

e Rata autonomiei financiare:

Capital propriu
Raf = — PP 100
Capital permanent (19)

e Rata datoriilor pe termen scurt:

Datorii pe termen scurt
Rdts = - x 100
Total pasiv (20)

e Rata datoriilor totale:

Datorii totale

Rdt =—/—— = 100
Total pasiv (21)

2.3 Analiza lichiditatii si solvabilitatii

Pentru a efectua in mod eficient acest tip de
analiza este esential sa intelegem notiunile de baza,
respectiv "lichiditate” si "solvabilitate".

Lichiditatea constituie caracterul
componentelor patrimoniului unei intreprinderi de
a se transforma in disponibilitati banesti. In scopul
evaluarii lichiditatii unei intreprinderi, se compara
elementele patrimoniale pasive pe termen scurt, cu
resursele detinute, raportate la aceeasi perioada
temporala.
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Pentru aceasta, trebuie cunoscute principalele
rate de lichiditate:

e Rata lichiditatii generale:

Active circulante

Lg =
4 = Datorit curente (22)

O rata a lichiditatii generale ce reflecta o
situatie acceptabila pentru intreprindere trebuie sa
fie cuprinsa, in urma generalizarii informatiilor
obtinute din mai multe surse, in intervalul 1,2 — 2,2.

e Rata lichiditatii curente:

Active circulante — Stocuri

Le = —
Datorii curente (23)

Rata lichiditatii curente este, in cele mai multe
cazuri, subunitara, si se doreste a se incadra in
intervalul 0,65 - 1.

e Rata lichiditatii imediate:

Disponibilitati si plosasamente

L

Datorii curente (24)

Rata lichiditatii imediate mai este cunoscuta si
sub denumirea de "rata solvabilitatii imediate".
O particularitatea a aceste rate consta in riscul de a
fi interpretata gresit. Astfel, o rata a lichiditatii
imediate ridicata va indica o solvabilitate mare, in
cazul in care resursele disponibile ale intreprinderii
sunt utilizate in mod ineficient, insa nu si in situatia
in care activele circulante au o lichiditate scazuta.
Solvabilitatea, o proprietate esentiala a oricarei
entitati comerciale, reprezinta capacitatea acesteia
de a-si achita toate datoriile pana la data scadenta
aferenta. Pentru exprimarea acesteia se vor utiliza
mai multi indicatori, dintre care mentionam:

o Rata solvabilitatii patrimoniale:

Capital propriu
a Copital propriu + Credite totale (25)

Sp

O rata a solvabilitatii patrimoniale ce reflecta o
situatie normala trebuie sa depaseasca valoarea de
0.5, iar pentru o valoare minima acceptabila trebuie
sa se incadreze in intervalul 0,3 -0,5 .

e Rata solvabilitatii generale:

Active totale

S5g=—
9 = Datorii totale (26)

In cadrul unei intreprinderi, o situatie financiara
este cu atat mai buna cu cat rata solvabilitatii
generale depaseste mai mult valoarea 1.

2.4 Analiza echilibrului economico-financiar

In urma desfasurarii activitatii intr-o intreprindere
se realizeaza un sistem complex intre diferitele
fluxuri financiare, sistem ce determina un ansamblu
de corelatii, mai exact echilibrul financiar. Starea
acestuia este dependenta de maniera in care sunt
sunt tratate nevoia de resurse materiale si
mijloacele de finantare in cadrul firmei. Principalii
indicatori utilizati pentru evaluarea implicatiilor
echilibrului financiar sunt:

e Rata autonomiei financiare:

Copital propriu

R =
af Capital propriu 4+ Capital imprumutat
)
e Rata de finantare a stocurilor:
Fond de rulment
Rfs = -
Stocuri (28)

e Rata de autofinantare a activelor:

Capital propriu
Rag

- Active fixe + Active circulante (29)

e Rata datoriilor:

Datorii totale

" Active totale (30)

3. MODEL DE ANALIZA A
SITUATIEI FINANCIAR-
PATRIMONIALE

Analiza economico-financiara constituie un
ansamblu larg de operatii si procedee derulate cu
scopul de a contura situatia unei intreprinderi, mai
exact de a determina nivelul performantelor
acesteia.

Obiectivul conducerii unei firme consta in
reflectarea exacta a performantelor economico-
financiare, asigurandu-se astfel facilitarea derularii
procesului decizional in intreprindere. Mai exact,
indicatorii  economico-financiari sunt utilizati
pentru evaluarea realista a succeselor intreprinderii;
determinarea acestor indicatori constituie un mijloc
de obtinere a informatiilor referitoare la starea
firmei, si nu scopul final al decidentilor, [6].
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Analiza situatiei financiar-patrimoniale a
intreprinderii reprezinta o sectiune fundamentala
din cadrul analizei economico-financiare, furnizand
un sistem complex de informatii economice.

Pentru a exemplifica calculul si interpretarea
celor mai importanti indicatori utilizati in cadrul
acestei analize, s-au utilizat situatiile financiare ale
unei societati comerciale cu 12 ani de experienta pe
piata economica din Romania, avand ca obiect

principal de activitate productia si comercializarea
de articole de mobilier.

Pentru a efectua analiza corelatiei dintre fondul
de rulment, necesarul de fond de rulment si
trezoreria neta s-au utilizat datele incluse in bilantul
financiar incheiat la sfarsitul anului 2012 (Tabel 1).

Tabelul 1. Bilant patrimonial (financiar) incheiat la 31.12.2012

ACTIV PASIV

Nevoi permanente 183 969 | Capitaluri permanente 240 259

Imobilizari necorporale 2 000 | Capitaluri proprii 185 145

Imobilizari corporale 153504 | Provizioane  pentru  riscuri  Si

Imobilizari financiare 28 465 | cheltuieli 5354
Datorii pe termen mediu si lung 49 760

Nevoi temporare 225 484 | Resurse temporare 169 194

Stocuri 119 280 | Datorii furnizori 95211

Creante 98 054 | Dividende datorate 8130

Disponibilitati si titluri de plasament 8 150 | Alte datorii pe termen scurt 57 165
Credite curente 8 688

TOTAL ACTIV 409 453 | TOTAL PASIV 409 453

Pe baza acestor informatii, se observa un
excedent de capitaluri permanente raportate la
imobilizarile pe care le finanteaza, fapt sustinut de
fondul de rulment pozitiv.

Ca urmare, acest excedent trebuie utilizat
pentru finantarea activelor circulante din cadrul
firmei. Mai mult decat atat, fondul de rulment
propriu are o valoare pozitiva, ceea ce presupune 0
finantare integrala a imobilizarilor din capitalurile
proprii. Necesarul de fond de rulment pozitiv indica
faptul ca activele circulante nu sunt finantate in
mod complet de catre datoriile pe termen scurt

Cel mai important aspect al acestei analize

consta in dezvaluirea dezechilibrului

financiar,

determinat de valoarea negativa a trezoreriei nete.
Astfel, putem afirma ca intreprinderea se confrunta
cu un deficit monetar la sfarsitul exercitiului
financiar 2012.

Analiza structurii patrimoniale se bazeaza, de
asemenea, tot pe datele furnizate de bilantul
intreprinderii, insa de aceasta data este vorba
despre bilantul contabil, si nu cel financiar. Acesta
este prezentat in Tabelul 2.

detinute de intreprindere.

Tabelul 1. Bilantul contabil pentru exercitiul financiar 2011-2012

ACTIV 2011 2012 PASIV 2011 2012
Imobilizari necorporale 2180 2 000 | Capital social 200 200
Imobilizari corporale 132888 | 153504 | Rezerve 40 875 82 358
Imobilizari financiare 28 465 28 465 | Provizioane reglementate 30 485 40 637
Rezultatul exercitiului 32945 61 950
Active imobilizate 165533 | 183969 | Capital propriu 104505 | 185145
Stocuri 115247 | 119 280 | Datorii financiare (scadenta > 1 an) 92 468 95211
Clienti 54 950 16 340 | Avansuri si aconturi primite 674 840
Alte creante 218 632 81714 | Furnizori si conturi asimilate 193 345 51082
Valori mobiliare de plasament 2080 1970 | Alte datorii pe termen scurt 176 496 77175
Disponibilitati 11 046 6180
Active circulante 401955 | 225484 | Datorii totale 462 983 | 224 308
TOTAL ACTIV 567 488 | 409 453 | TOTAL PASIV 567 488 | 409 453
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Pentru a determina structura si ponderea
elementelor patrimoniale in cadrul intreprinderii, s-
a apelat la ratele specifice analizei structurii
patrimoniale. Rezultatele obtinute au fost ilustrate
in Tabelul 3.

In urma analizei structurii patrimoniale,
rezultatele includ natura activitatii intreprinderii in
sfera productivitatii, fapt reliefat de ponderea
semnificativa a activelor imobilizate in totalul de
active detinute de societate. Rata imobilizarilor
necorporale inregistreaza valori foarte mici in
ambii ani, deci ponderea activelor intangibile este
foarte redusa. De asemenea, o rata a imobilizarilor
financiare cu valori reduse implica un interes
scazut fata de investitii financiare.

In anul 2012, comparativ cu anul precedent,
ponderea activelor circulante in activele totale
scade de la 70.83% la 55.07%, fapt ce se datoreaza
scaderii considerabile a creantelor. O explicatie ar
putea consta in adoptarea unei politici mai
convenabile pentru clientii companiei, simultan cu
cresterea volumului de creante incerte. Pentru a
detine controlul asupra variatiei activelor circulante
in cadrul patrimoniului se recomanda analiza
periodica a creantelor intreprinderii, tinand cont de
aspectele esentiale: natura acestora, certitudinea
incasarii si termenul aferent.

Tabelul 2. Rezultatele analizei structurii
patrimoniale

Rate de structura 2011 2012

Rata activelor imobilizate 29.17% | 4493 %

Rata imobilizarilor

0.38 % 0.49 %
necorporale

Rata imobilizarilor 23.42% | 37.49 %

corporale
R_ata |r_nob|I|zar|Ior 5.02 % 6.95 %
financiare
Rata activelor circulante 70.83% | 55.07 %
Rata stocurilor 2031% | 29.13%
Rata creantelor 4821% | 23.95%

Rata disponibilitatilor

. 231 % 1.99 %
banesti si plasamentelor

Rata stabilitatii financiare 3471% | 68.47 %

Rata autonomiei financiare 53.06 % | 66.04 %

Rata datoriilor pe termen

31.1% 18.85 %
scurt

Rata datoriilor totale 81.58% | 54.78 %

In ceea ce priveste structura pasivului,
stabilitatea financiara a intreprinderii inregistreaza
0 crestere importanta, de la 34.71% in 2011 la
68.47% in 2012. Putem observa si cresterea
autonomiei  financiare a companiei datorata
cresterii ponderii capitalului propriu in capitalul
permanent.

Un fapt bucurator consta, totodata, in scaderea
ponderii datoriilor in pasivul total, atat a celor pe
termen scurt, cat si a datoriilor totale. Vorbim, de
fapt, despre scadere a gradului de indatorare a
firmei.

Desi activele circulante inregistreaza o scadere,
ca pondere, in activele totale ale intreprinderii, ca
situatie  generala vorbim despre o stare de
stabilitate si autonomie financiara. Chiar daca
situatia financiara a societatii cunoaste o
imbunatatire vizibila in 2012 fata de anul
precedent, managementul companiei trebuie sa
instituie o atitudine prudenta, nerespingand
posibilitatea unei reorientari financiare in viitor.

Analiza lichiditatii si solvabilitatii
intreprinderii presupune determinarea ratelor de
lichiditate si solvabilitate pe baza datelor furnizate
de bilantul contabil, ilustrat in Tabelul 2.
Rezultatele sunt prezentate in Tabelul 4.

Tabelul 3. Rezultatele analizei lichiditatii si
solvabilitatii

Indicatori 2011 2012
Rata lichiditatii generale 1.08 1.76
Rata lichiditatii curente 0.77 0.83
Rata lichiditatii imediate 0.04 0.06
Rata solvabilitatii patrimoniale | 0.27 0.51
Rata solvabilitatii generale 1.22 1.01

Rezultatele analizei lichiditatii si solvabilitatii
ofera 0 imagine de ansamblu asupra intreprinderii.
Astfel, in 2012 rata lichiditatii generale este
cuprinsa intre limitele normale, putand fi
considerata satisfacatoare, dupa ce in 2011 s-a
situat sub limita minima admisa. Rata lichiditatii
curente se afla in intervalul recomandat (0,65 - 1)
atat in 2011, cat si in 2012. Rata lichiditatii
imediate este extrem de scazuta, insa aceasta
situatie nu este incompatibila cu echilibrul
financiar, cu conditia sa se aibe in vedere
maximizarea valorii creantelor, a titlurilor de
plasament si a stocurilor lichide. In ceea ce priveste
rata solvabilitatii patrimoniale, aceasta atinge
nivelul normal in 2012, dupa ce in anul precedent
s-a situat sub pragul inferior de 0,3. Datoriile totale
ale intreprinderii sunt integral acoperite de activele
totale, fapt confirmat de rata solvabilitatii generale
care este supraunitara in ambii ani.

Ultima parte a analizei situatiei financiar-
patrimoniale dezbatuta in acest articol este analiza
echilibrului economico-financiar, o componenta
foarte importanta a analizei economico-financiare.
Pentru a interpreta mai usor rezultatele, le-am
inclus in Tabelul 5.
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Tabelul 4. Rezultatele analizei echilibrului
economico-financiar

Indicatori 2011 2012
Rata autonomiei financiare 0.53 0.66
Rata de finantare a stocurilor 0.27 0.47
Rata autofinantare a activelor 0.18 0.45
Rata datoriilor 0.82 0.55

Aceste rate se incadreaza in intervalele
considerate ca fiind normale, iar echilibrul
economico-financiar cunoaste o reala consolidare
in 2012, fata de anul precedent.

4. CONCLUZII

Scopul acestui articol consta in crearea unei
imagini ample asupra fenomenelor economico-
financiare din cadrul unei intreprinderi si
importanta intelegerii acestora, pentru 0 mai buna
gestionare a politicilor financiare.

Analiza economico-financiare, ca ansamblu de
proceduri specifice, reprezinta un instrument
indispensabil in procesul de adoptare a deciziilor.
Particularitatea de baza a analizei consta in studiul
fenomenelor pornindu-se de la rezultate si
finalizandu-se cu determinarea cauzelor ce stau la
baza acestora.
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Quick Info

Brokerage event and Romanian
National Inovation Forum, 16-18
October 2013, Bucharest, Romania

The Romanian Forum for Innovation represent the
main place to discuss, analyse the synergies,
strategies, ideas on innovation, technology transfer,
entrepreneunerial formation, research, in benefit of
the market. During this Forum, industry leaders,
local authorities and scientists will be strongly
encouraged to share their expectations, exchanging
knowledge understand the specific characteristics
of innovation systems, and discover the best
practices and innovations to be capitalised on as
part of an original partnership-based approach.

Brokerage event at the Romanian National
Inovation Forum
Event Brokerage Events
Type:
Start Date: 17-Oct-2013
End Date: 18-Oct-2013
City: Bucharest
Country:  Romania

Description:

The Romanian Forum for Innovation represent the
main place to discuss, analyse the synergies,
strategies, ideas on innovation, technology transfer,
entrepreneunerial formation, research, in benefit of
the market.

The event will take place again at Romexpo,
Conference Hall, and is jointly organised by:

AROTT — Romanian Association for Technology
Transfer and Innovation

ANCS - Romanian Authority for Scientific
Research

Whether you're interested in the latest trends in
innovation, technology transfer, new technologies
in the field, technologies for maximizing SMEs
competitivness, a trip to the event would really pay
dividends.

The event functions as an "interface between
research, innovation and the market sector"
allowing new technologies, processes, patents and
licenses to be offered.
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The Brokerage Event (October 17, 2013) is the
ideal environment for:

1. Enterprises offering business and/or using
innovative technologies.

2. Scientists and research institutes offering
application-oriented research results.

3. Scientists and entrepreneurs interested in joint
research project in the frame of FP7.

You will have the opportunity to get to know
selected partners during individual discussions,
which aim to pave the way for future co-
operations.

We are looking for EEN partners to join us as co-
organizers.

The participation should be free of charge.

During this Forum, industry leaders, local
authorities and scientists will be strongly
encouraged to share their expectations, exchanging
knowledge understand the specific characteristics
of innovation systems, and discover the best
practices and innovations to be capitalised on as
part of an original partnership-based approach.

Industrial [] INDUSTRY

Sectors: [ Industrial manufacture
] Aerospace technology
] Materials technology
[] Automation/Robotics
[ 1 INFORMATION TECHNOLOGY
[] Electronics, microelectronics
(] Information processing,
information systems
[ 1 ENERGY
] Medicine, health
] Biotechnology
[1 ENVIRONMENT
[1 MEASUREMENTS AND
STANDARDS

More... EEN-Brokerage-event-at-the-National-
Innovation-Forum, office@ipacv.ro

ECOMEDIU Brokerage Event during
the ECOMEDIU International Fair,
16-18 October 2013, Arad, Romania

ECOMEDIU - International Fair of technologies
and equipment for drinking water preparing,
technologies and utilities for waste water
processing, urban, industrial and special waste
management, projecting and execution of
ecological landfills for urban and rural wastes,
utilities for investigation, analyzing and quality
control of water, air, ground, urban hygiene

equipment and many other green technologies and
products- has reached its eleventh edition and will
take place during October 16-18, 2013 at Expo
Arad International.

Starting the fourth edition, the exhibition managed
to bring together companies from Austria, Italy and
Hungary.

Services offered by the organizers:
For exhibitors

Stand construction

renting furniture,

advertising in the exhibition area,
handling and storing exhibits
passes

security

cleaning,

sound-systems,

international conferences,
evening cocktail for exhibitors,
parking,

assistance,

internet access

renting conference rooms

For visitors

Product presentations, attending conferences,
demonstrations of equipment.

For more information please consult:

http://www.expoarad.ro/targ/index.php?tg=12&Ilan
a

More...
http://www.regiuneavest.ro/en/news/page/id/195/,
office@ipacv.ro
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