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Greetings

Following the tradition of the ESBEn gi neer i ng Sy mp ocosference heldtin theh e
past decade, this year, we also managed to attract representatives from various research areas
conference proceedings offered a publication opportunitpuo colleagues, researchers, and
doctoral students studying and teaching at our or even partner universities and also industt
partners. This volume presents publications of the highest quality in Hungarian and English. Tl
wide variety of articles fditfully reflects the exciting and challenging times, research trends, and
directions nowadays. | would like to take this opportunity to thank the authors of the articles and ¢
those who have supported and contributed to the publication of this volume tiveith
encouragement and assistance. Referring to the diversity and richness of the content of th
proceedings, | am confident that it will win the approval of all readers and be exciting and valuab
reading material for both academic and business gsimfeals.

I wish you good luck reading and studying!

Budapest, December 15, 2022

?74&@24/@4
Prof. Dr.Z o | Ragnai

Dean

ESBi Patronin Chief
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Abstract

The recent increase in development produced by the new informatics technologies help
industrial companies and tool supplierscteate a new economic market relation. In the actual
tendency, hand tools have great participation during the industrial arddwstrial production
tasks. This work is focused on analyzing the data collected by a survey focused on how workel
feel and prceive risk during industrial tasks. During the research, the documents and standard
provided by official institutions and international health and safety organizations are evaluatec
and related to the parameters used by hand tool producers in ordsute #he correct inclusive
ergonomic design. As a result, the key points of risk are identified to select a tool tailored for ¢
particular work group, making a guide usable for ergonomic managers in order to avoid injuries
or iliness for workers in the dustry.

Keywords: Hand tools, Industrial Risk, Occupational safety, Tools selection, Tool size, Work
Risk.

1 Introduction

The recent increase in development produced by the new informatics technologies hel
industrial companies and tool supplierscteate a new economic market relation. In the actual
tendency, hand tools have a great participation during the industrial anddustrial production
tasks [1][3]. In the actual tendency, the majority of tasks are related to the use of hand todis, whic
are the principal equipment in the development of industrial jobs. One of the biggest problems f
the industry is the large number of injuries related to hand tools during the year, which means a ne
to expend resources to reset them [4].

Musculoskeletal disorders are monitored through different methods based on observation a
organization of workstations, due to this reason, tool selection methods form an important part
the design or organizational part of workplaces [5]. The repetitiork of manual tasksvhich
require excessive muscle efforépresents a big problem from an ergonomic point of view due to
the fact that it involves wrist flexion and extension [6], [7]. Each factory's ergonomics manager
have to acknowledge extrem#ién cumulative trauma disorders as important ergonomic hazards.

The search for increasing efficiency in the globalized world includes all organizational system
in orderto standardize the response ®milar tasks in several countries [8]. The standaedli
available industrial documents giweguide to managing different variables and methods of data
collection to determine its affection on worker behavior [9]. It is also vital to note that some ke
parameters that could have a big impact on the fimdlsilection are not mentioned in the papers.

As a result, a guide for nggowered tool selection that meets industrial security principles and
10
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prevents worker injury risk should be developed and would add novelty in the field of interes

The rest of thedocument is structured as follows: Section 2 describes the research metho
Section 3 presents the respétad Section 4 summarizes the findings in the Conclusions.

2 Method

Hand risk during industrial tasks performjnghere involves hand tools is a commigsue in
companies. In this sense, the evaluation of the risk perception against risks taken by the worker
presented in Figure 1, which shows the methodology implemented during the research.

cohsant and

Estabiish the information

Evaluate

previous protlem

studies

demographic
questions

Risk evaluation on Hand Tools

Crganizational
"Agents:

Material Agent:

| Conclusions | Data Analisis

e

Figure 1 Research Design

As a first step, a backgrountludy is conducted to identify the difficulties and the previously
identified factors in order to begin the investigation. After the initial evaluation, a survey is
conducted to collect data about the behavior of workers during tasks activities, iderfiiying

necessary aspects: |) Personal agents, 1) Material agents, I1l) Environmental agents, apniV/fjinally
Organizational agents.

The first categoryaterial Agentis composed of ten questions to gather data about how hand
tools, devicesand norpowered machinery are usetihe second categoryinvironmental Agents
which is composed of four questions related to physical characteristics, for example, temperatu
lighting, and organization. The third oneR&rsonal Characteristicko determinghe relationship
between the devices used and anthropometric charactemstitfinally,Organizational Agentt
determine the risk of working under the absence of protocols and procedures.

3 Results

Risk evaluation of hand tools is one of the mainéssin the industry. In order to prevent
accidents and future wotlelated ilinesses, this topic helps to save resources and raise the industry
income. The conducted research presents the results of thakiisg questions compared with risk
perceptionFigure 2 shows the Personal characteristics section. This is a comparison between h
workers feel the risk related to the use of hand tools when difficulties related to the anthropometri

11
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of the hand are presented, for example, when it is difficukét¢ore properly due to the tool size or
tool weight [10], [11].

Personal Characteristics Personal Characteristics
How likely How risky
14 14
12 12
10 10
8 8
6 6
4 I 4
2 2
0 | o Wm
Highly Highly Nothing Very risky

unlikely likely risky

Figure 2 Personal Characteristics.
Next, the comparison between organizational factors considered for workers during th

activities is shown in Figure 3. It indicates how the workees about the risk and the possibility of
working in companies with an absence of established procedures and protocols.

Organizational Agents

Organizational Agents How risky
How likely 35
35 30
30 25
25 20
20 15
15
10 1o
5 5
0 - - o W
Highly Highly Nothing Very risky

unlikely likely risky

Figure 3 Organizational Agents.

The comparison between material agents involved in activities is shown in Figure 4. It indicate
how the workers feel about the risk and the possibility of working with tools and devices in ar
incorrect physical state or with the wrong tool according to the task.

Material Agent Material Agent
How likely How risky

S0 50

40 40

30 20

20 20

10 l 10 I
0 -— ol HE

Highly Highly V:AS’L‘:Q Very risky

unlikely likely

Figure 4. Material Agents.

Finally, the environmental agents give a comparison betwawitias that factors like humidity
and light could affect during the tasks. These data are shown in Figure 5. It indicates how the work

12
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feel about the risk and the possibility of working under bad environmental conditions.

Environmental Agents Environmental Agents
How likely How risky
30

20
D I I |

: I
o

Highly
likely Nothing Very risky
risky

Figure 5. Environmental Agents.

4 Conclusion

Risk evaluation in industrial companies has a big influence during the evaluation of new desig
and new decisions in order to achieve economic goals [12]. Risk perception compared with the ri
taken by wo rgikes a terilentyevhich alloves the managers in companies to evaluate
the key point where it is necessary to make some interventions to reduce the possibility of accider

In concordance with studies where the risk evaluation is presented using methatietike
measures [13], this research presents as a first contribution to the possibility to see the behavio
workers when the risk is rising or decreasing in each evaluated aspect. After processing the rest
it is easy to determine that if the workefieel less risk, they have more possibilities to perform
established work.

The possibility of identifying the main factor where the workers have more concerns is the ne:
contribution. In this sense, it was identified that Organizational agents argtfestypreoccupation
for workers, and this is the aspect where people are more careful before doing the needed task.
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Abstract

The energy demandf the worldis constatly growing while fossil resources are running out,
and the costs of exploiting new resources are higher and higher. This fact and the increasing
urgent climate protection aims necessitate using renewable energy sources (RES). Howeve
most of these emgies depend on the weather, which means that the period of production and
consumption are only sometimes in line. [1; 2] As a result, these systems require an extern:
network, an energy storage solutionamombination of both. Nevertheless, from aomamic
perspective, the produced renewable energies are worth using on location. After being store
they can be used later in the form of different transformed energy, especially if the location is fal
from the network.

Keywords: renewable energy, CO2 ssion, green energy, solar energy

1. Introduction

In China, Liu and his cavorkers examined in detail the production of hydrogen from surplus
renewable energy sources. The results showed that combining hydrogen and solar/wind pov
systems couldeduce CO2 emissions and increase the amount of energy produced. Hydrogen w
play a significant part of industry, energetics, and transportation in the following decades.

The production and use of hydrogen with water electrolysis are among the mostipgomi
solutions to achieve carbon neutrality by 2050. The use of solar energy in electrolysis process
proved to be the most cesfficient and environmentally friendly. [3] Such enefgyducing units
create Aislandso i n | ases they are oreatedjiydepandently,darnking .
energyproducing islands.

At first, when most people think of the te€
from the European North Sea. Today, this name has broadened in terms of contefteritused
for physically weltdefined energy generating, transforming, and storing objects. These are no long
necessarily connected to the seasand colste s e Ai sl andso can al so
common is energy production based on reri#@s (This is why it is bold to call the nuclear power
plant installed by the Russians on a barge an energy island.) Their common charatteristic
especially for lanebased onek is that they are communally owned, and their primary goal is not to
generag profit. The central aspect is green energy production and increasing the energy security
the owner settlement. Below, a hydrogmoducing and utilizing energy island based on the solar
electricity production of a small town is presented.

15
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2. Material and method

The study mainly focuses on foreign literature. Tékerenced literature contains case studies
describingsystems larger than household size but smaller than power plant sizes. During the
processing, a part of the cases is selected, whiclap{sears in the concept discussed in the article.
These include, for example, solar farms, -tnacking processes, energy cells, hydrehased
transport, Etc., and their applications. A significant part of the literature is related to simulation
made withMatlab, PVsyst, System Advisor Model (SAM), and PVGIS programs.

The study was based on a settlement of 2,000 people in central Hungary. Its characteristics, s
as households, public buildings, public institutions, publibting, ¢c., consider its eletricity
consumption and the free solar energy capac
The meteorological data consists of the dat
as input data in the simulations.

The main elemds of the system and the connection between them and the energy flow pat
can be clearly separated. The first is the solar system of households and public buildings, the sec
is the Aenergy islando of the s ementlplnmandthe s
third is the electrical network connecting them, which is also connected to the national electric
network.

The determination of the number of included buildings was based on an estimate to ensure t
the result was underestimated eatithan overestimated, ensuring the number of buildings and the
amount of solar electricity that can be included in the project provides a solid basis for plannin
Based on the KSH database, small and mediined settlements have 234 people per hundred
residential buildings, so the village of 2,000 people has approx. It has 850 residential properties.

A gquarter of the buildings were considered unsuitable for installing a solar system on their roo
due to their location (in a valley, shaded, Etc.jhair condition. For approximately 510 properties,
the solar system installed on the building can be included in the project. This is where the estima
which can contaithe most significant error, took place, where | estimated the number of properties
at onethird, i.e., 170, where the owners had the entrepreneurial spirit and did not yet have a sol
system or, if they had a system, they undertook to expand or convert it. The latter estimate may h
a large error because recently (at the time of vgitimnis article, the Russiddkrainian war that
started on February 24, 2022, which is causing an energy crisis throughout Europe) has increa
interest in renewable energies. So, this ratio can be much higher.

2.1 Solar system

Many factors influence the perfmance of solar systenisirst, here are the given factors, such
for example, the physical (electrical) characteristics of the solar panels, the orientation ar
inclination angle, the parameters of the electrical conversion equipment, and ¢hire eranging
factors such as the days and seasons, the weather (irradiance, temp&tatukih)of these must
be taken into account during calculations and simulations.

The cell that forms the basis of solar systems can also be understoaurasna generator,
which generates current depending onlitjiet intensity of the appropriate wavelength (energy) and
thec e ltdm@esatureThis current is brought to the desired voltage level and current form with the
arrangement of the cells dcurrent conversion equipment (inverters). [5]

The PVsyst simulation used for the calculations uses the giiglie Perezneichen model
instead othe Hay model. The latter is used when the diffuse irradiation data are not known precisel
[6] In our case, these are available from Meteonorm in the case of PVsyst, from NREL (Nation:
Renewable Energy Laboratory§ISRDB (National Solar Radiation Database) in the case of the

16



Bozsi k,NNoS8Inndsorr D (ESBR0G22)P h

System Advisor Model simulation, and from the PVE&BRAH2 database in the casePVGIS.
[7;8; 9]

Single diode model

Shockley's "single diode" model descsbine operation of the solar module. The model
describes the operation of a cell. In genenadjizhe entire modulé solar panel we assume that
the cells arédentical in all respects. For really accurate modeling, two diodes are used. [10; 11]

The monocrystalline solar cell included in the study consists of silicon layers that are joined t
each other. During the production of monocrystalline solar cellsysaattblock is first prepared
(grown), which issliced,and surface treated several times. Cells are cut from the cylindrical block
to be placed moréavorablyon the solar panel module. The most economical solution is an octagor
design. (Even the yeman can recognize it based on the octagonal patterns of the solar panels.) |
efficiency is 1520%, which is currently the most effective, but you have to pay attention to the
orientation and the inclinatioangelbecause it utilizes diffused sunligless than direct sunlight.
[12]

The basic equation under reference conditions

For the one diode modelsve use the basic equationgiiation (1)). Besides the reference
conditions (STC) the parameters given by the producers are at 1060V i at i on 25
environmental temperature.

. . 9 o5 Y Y
O ©O O Q»° 99 p v Q)
I: module current, A,
u: voltage (can be measured at the module terminals), V,
IpHret diode referenceurrent, A,
loref. diode short circuit current, A,
Rs: series resistance, ohm,
Rsh: parallel resistance, ohm,
Gamma: diode quality factor, 2 value,
q: el ectron chBCogubmbs 1. 602LE
k: Boltzmann constant=1.38+E3 J/ AK,
Ncs number of cells,
Tc: temperature of cells, AK.

After calculating thdive parameters, we can draw thel Icurve and we can define the I=f(U)
or the U=f(I) expressions. As the equation is implicit, we need to apply approaches following on
another. [11]

The most important factor influencing the electricity production of solar panels is the heeling
angle of the light striking them. Maximum production can be achieved when the light strikes th
solar paneperpendicularly 1 f it d o e s nsptoportivmhtetheporiregobtherarmgle c e
of incidence. During the sunds pat,therdforersolarg h
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panels need a tracking systémmachieve maximum performand&’e usually try to set solar panels
with optimal orientation and angle of incidence if the location allows thdrase of the orientation,
the South direction is the logical chojaghile the heeling angle depends on the latitude of the
system. In Hungaryto optimize fix systems, the Sdh orientation and the heeling angle of8D
degrees are the standard parameters.

A P50GP90 energy yield calculation

The P56P90 evaluation is a method based on random variables for Wddimulation uses
the data of more yearshis method assumeéiat the distribution of yearly production follows the
Gauss distribution during more years of usage. The P50 and P90 represent the production le
which meanghelikelihood is that a yearlproduction exceedss value by 50 or 90%. You need to
define two parameters of the Gauss distribution for this, which are the average value and variar
(expected value and standard variatidvgteorological data usually make these parameters more
variable.

3. Results

Three different simulation programs and neetdogical data series were ustedcalculae the
performance. Meteorological data take into consideration similar geographic positions during
typical meteorological (TMY) Year. Simulations agplicitly based on the electric parameters of
the sobr panels, which are nearly the same technical parameters. The simptatioamswere
PVsyst 7.2, the SAMand the VGIS. The source of the meteorological data for the simulations were
Meteonorm 8.0, NREINSRDB, and PVGISSARAH2.

3.1 Calculation of solar erergy

The aim of the first simulation was to examine the orientation and the heeling angle. The Syste
was set up in a field of 250 kWp performance (kWp: the peak performance of a solar panel in ide
conditions). In the case of PVsyst and SAM, the typeh®fsolar panels were 400 kWp LG 400
N2W-A5 monocrystal Si while the Type of the inverters was 20 kW AEG. In the case of the PVGIS
the field's peak performance and the solar panel's crystal type wefdeadteeling angle was set
between therecommended 35 and 40 degrees on this latitude, except for the tracker Syste
simulating the field of the solar panel of the settlement. The rotation axis is set in theSNotith
direction with a horizontal heeling angle.

Figure 1 shows the graph of therformance per hour of a solar pasygtemthatlacks shading
on an average day at the beginning of June.
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Figure 1.:Hourly performances depending on orientation during the day Source: Ma
2022a, PVsystools simulation

Figure 1 of thesolar tracking system with a norfiouth orientation and horizontal axis of
rotation shows that the daily production (between 8 am and 4 pm) is relatively even thanks to t
setting of the panels. Graphs b),and d) of figure 1 show the production ofaganels set towards
thesouth, westand east with a 3@egree heeling angle. You can see the changesak production
depending on the orientation.

Figure 2 shows the annual solar radiation per lindicating the total amount of solar ratiis
and the direct and indirect solar radiation in \&/m
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Figure 2.:All solar radiation and its components Source: SAM simulation

Figure 3 shows the performance in kW (also annual solar radiation per hour) of the 250 kW
solar panel shown ifigure 2.

200

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec

Figure 3.: Annual production in hourly resolution Source: SAM simulation

Figure 4 shows the annual graph of the same field however you can see the daily production
kWh in this figure.
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Figure 4. Annual production in dailyesolution Source: PVsyst 7.2. simulation

Figure 4 shows the changes occurring during the year. You can see very well the rhérges
daylight lenghs during the year and the lower production as a consequence. In adtlton
performance is loweduring the winter periothecause¢he sun has a lower celestial orlzihd the
number of cloudy days is higher.

Table 1shows the values given by the simulati®here are different values due to the slightly
dissimilar meteorological data and theottieal parameteravhich are not entirely the same. It is
important to say that the simulations SAM and PVGIS are there to confirm the results given by tt
PVsyst.

Table 1.Simulation production results depending on orientation and program types @6@&he
kWp peak power solar field

*cl ear weather at beginning
** ¢l ear weather at beginning
directedness PVsyst SAM PVGIS
daily* yearly daily** yearly yearly
a) North-South 2,216 MWh | 366 MWh 2,107 MWh 384 MWh 353 MWh
b) South 1,497 MWh | 311 MWh 1,579 MWh 355 MWh 310 MWh
c) West 1,448 MWh | 251 MWh 1,408 MWh 277 MWh 242 MWh
d) East 1,443 MWh | 249 MWh 1,406 MWh 256 MWh 239 MWh

The simulation of the performance of the safacking system indicated a discrepancy of +5%
in the case of SAM, and-8,5% in the case of PVGIS compartedhevalues given by the PVsyst.
21
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During the simulation, we examined the western and eastern orientations in order to establish
annual prodation in KWp of the solar panels to be placed on the roofs of the houses of the settleme
in these directions. It does not mean that the roofs of the settlemustiface west, easbr south,

but that we should be able to establish the average anmdugtion in 1 kWp based on the
estimated proportional factor.

The annual production for 1 kWp if the orientation is south is 1244 kWh (311 MWh/250 kWp)
if the orientation is east, it is 1000 kWh (~250 MWh/250 kWp). The estimation is based on the fa
thatowners of solar panels can make use of the roofs facing westamdsouthn the proportion
of 1:1:2 (Fyjuation(2))

. VP WQ TOOQ copPwQ 5 -
0 PXup me copy TCu RO pp EFQn (2

The annual performance of each sganel of 1 kwWh installed on the rooftop of buildings is
1122 kWh. | took into consideration 2 extra solar panels of 400 Wp of peak performance per buildir
for my calculations. If we look at an average solar system consisting of 8 solar panels, ti2&re is a
% increase in production with the two extra panels. Altogether a household can contribute to t
energy network of a settlement by producing 20%hefelectricity of its systemThus,the above
mentioned estimated 170 estatesld produce 183 MWh o electricity per year (§uaion (3)).

0 pX&oth Qo p CREFQOR p LB (3)

In addition therearefive public buildingghatcan produce 13 MWh per year witx additional
solar panels per building ¢{Hation(4)).

0 vPIT QAP p (RGBT QLR p d OB (4)

The settlement can contribute to the production of the energy island generating hydrogen wi
166 MWhof electricity.

In the case of the solar panel field of the settlement, to predict the annual [moduoote
precisely, we calculated the P95 value with the help of theF®®0function. This means that the
calculated estimate value is eqi@la 95% probability or excesdhe value belonging to the 995
points
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Figure 5.Day trackingvalues of P5@P90(P95) Source: PVsyst program simulation

Figure5 shows a 95% probability that the system can produce 354.8 MWh or it can even exce
it. The value per 1 kWp belonging theannual performance is 1419.2 kWh/kWplyear. For further
calculdions of the solar panel system of the settlement, an annual electricity production of 355 MW
will be taken into consideration.

3.2 Hydrogen production calculation

Hydrogen annually, 521,000 kWh of electricity is available for hydrogen production. The
hydrogen generator converts this electricity into hydrogen gas through electrolysis and stores
compressed in special tanks until use production calculation

The hydrogen generatoan produceearly 9.5 tons of hydrogen annually from the electricity
produced by solar panel systems.

This is produced by the generator 16 hours a day (2 shifts), 52 weeks a year for a total of 5,8
hours of operation, of coursBy occasionally using the national grid or the local battery pack as
temporary storage.

4. Conclugon

The calculations show that even a small settlement can produce considerable electricity
relying on renewable energy resources without using significant territory (farmiafielld of solar
panel system of a settlement can be more efficient ing @ssolar tracking device. The population
can contribute to the production of renewable energy by providing rooftops previously uftused.
we can save somaluableterritories.

For comparison, the 520 MWh of electricity produced by solar pas¢gres corresponds to
the electricity production per hour of one block of the Paks nuclear plartefore, tiis worth using
other Systems producing renewable enesgygh as wind turbines, which can produce electricity
even at night and do not netesb much territory. [8]

It is possible to create wind farms consisting of smaller wind turbines (100 kW) similar to the
solar panel park of this article. Micro turbines can also be used in the settlement, especially in t
premises of institutionandpaiks, without having anydisturbingeffects (on the landscape, noise).
There is no evidence that the neighboring estates would lose their value due to these wind parks.
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Abstract

Someunusualkasestudiesarepresentedn relationto very fastpiping damagdeadingto dyke
failure in about5 minutes.Soil mechanicainformationis only availablefor one(Ho s s 2 %f o
casestudy.A hypothesiof fast,liquefactionpiping is madewith avortexin thewatersideanda
geyseron the safeside. It is likely thatadvancedontinuum/discret@pproachesoupledwith
continuumfluid dynamicsmay explain thesefailures, including dynamiceffectssuchas the
vortexbeingin contactwith theriverbed.Researclis ongoing.

Keywords: dyke, liquefaction, piping, failure, flood protection dam

1. Introduction

Hungary has the | ongest river dyke system
and their connectindgipar tag eThdeDad Ul mavshréa.r( e
m thick silty fine soil cover, which is pr
granul ar soil s The dyke material is sand i
frequent fl ood damage is piping.

Dykes ofrit\her Duamwe the following |l eading d

crest width is 4 m,antdhe waatnedrss iddee sd logpee iiss
built of26@%jamd | Paa@y gravel. The stratific
silty cover overlying a highly permeable gr
The subsoi-KRonfsthal MTegzaaries from the gra
(southern patty.i aTheé sdykanml!l ar soil in the
The surface is generally covered by plastic
|l some case studies (Danublessz9% 26k 19549810
relation to a magry |feadt npgpi piongf addure in a
information is availabl e Hypottthes iHD scfz Yif okt
i s made wont it hae woarbtee ysanalre handafe side.

2. Case descriptions

The first specific, recorded case tshreidyer
Danube was Hyresyewietproe ¢ £ fRadmde diekt inenfr elr9n3e@a e n
Nagy i[Mn2]20Hd e mbainlkend y@r aapipr oxi mat el y fbiovd
was obsdRved frlom the downstream side teoe
established practice, a barrel apyract @atti wen m

25



E mR k e i Damiel Barreto(ESB 2022

the semebbam/ canoe about 10 m | ohwo adcay h bre

breddhlr water | evel in the couyinncirpateissar @i |
Therefore, preventive mater ibaagss,( bpoialte st,0 estic
The breach happened within minutes, and a 1
Seeing this, the chief engineer immediately
about 30 m fwam tbaeséeanwhichpprWhacnhiing atphpe c
|l evee2®tm,15t he boat began to til thdénaeod trheea o
the other giseé¢ @it he dokenBibeegtimaktd yest
crack, the emblan kme nth es emattleerd b8 gan to fl ow
widened to about 100 m. The depth of Itehveelwe
the flood.
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Figurkel @tstration of the boat diving to

(b)) the path of the boat, whi ch-beondedcdpax
[1])

Aismilar failure occuroneti5| Aty 2954 hat r C:
refetrorydepessy 3i]nma>1m9§383recently[B'ﬁ/heNafgcyrmant|2(
dam break is quoted from the report of the
commi ssioner, as foll ows. ADuring my inspec
of the embankmentaioolht bhmn safvedat eérel dr oke up
cloudy color to a height of 1. 4 tritei Aéer twat
smooth, but approx 2 seconds | huge, vbr omxt
which soon reached h e nmbhaen kweetnedr aca loovrn , s tlam|

t e
The ogwiydseinred itno alb.dbuOt ma mi nute and a half an
to the collapse offhehdykweodsa nikmatnhe bordiVdiemnals
half a minute, the column of water widt hm air
di amettehre water column became Oc®lmrlidgwatwi
another htaérf,mtimejtcerdvan of the embankment a
above then twatfefoweambove the collapsed dyke
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Figure 3 The hypothesis of fast, liquefaction piping in [3] completed by the vortex.

3. Discussion, conclusion

The evaluation: the piping mechanism is possibly liquefaction of the extremely loose and thic
sand lens at the thickest démsion of the layer (Fig. 2). The cause was assuméeé adynamic
effect causedby liquefaction. The possible dynamic effect was the tearing off the very plastic clay
cover layer (typical for this part of Hungary) at the first geyser spot (Fig. 2)trendudden
displacement of the dyke body due to the increased horizontal load

In these three reported cases, failure may be attributed to regressive erosion and/or concentr:
leak erosion (while contact erosion is not possible according to existargcfilteria). It ishowever
more likely that static or dynamic liquefaction occurred. This is supported by the occurrence of sal
boils, the formation of geysers from below a plastic clay surface layer after baimfftsuddenly,
and the loose statd the deposit of silty sandiio s s z “af ok ( Fi g. 2) . Wi
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occurrence of a vortex in the first failure reported may also indicate that there is a hydrauli
component in these failures. It is hypotlzesi that a kinematically admisse path was formed
below the embankment comprising the entire layer.

Hence the occurrence of liquefaction is more likely. It is likely that advanced
continuum/discrete approaches coupkth continuum fluid dynamiceay explain these failures,
includingdynamic effects such as the vortex being in contact with the river bed. Research is ongoir
The pasibility of the high energy impacof the vortex at the river bednd its effect on the
liquefaction process of a deeper sublayer of soil may also need sophisticated numerical model
for understanding. The liquefaction may be caused by the following effects: high pore water
pressure in the dike base, the tear ofthaf clayey cover layer (i.e., sudden shear strain increment
of the dike base, due to the increased load, cracking of the dike), the dynamic effect due to 1
advance of the saturation front in the dike material, and may be enhanced by the effect ¢éxhe vor
reaching the river bedtast piping may occur in the caseadthick layer of extremely loose and
poorly graded fine sand, generally in the vicinity of some old river bend crossings. The breach m
happen within seconds/minutes of observation of the fnuddy geyser on the land side and
simultaneously appearing vortex funnel in the river. The vortex in the river water is moving toward
the dyke, touching the river bed.

The membrane problem of Mechanics is identical to the fluid problem in term&rofiop
model and numerical solutio’ uniaxial problem is needed to be solved. The sugdd#erature
is related to theptimization parts of Fluid Mechanicseg e.g., Borrvall and Petersson, 2008,
Papadopul osl[@,ndV8s,8riheTPWi2g®, [BRORA [
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" Abstract

The study of human decisieanaking can be traced back to the great thinkeentfuity, and

many disciplines have been working on this fundamental question ever since. As a result, thel
have been many theories and studies on the degisating process. The classical mathematical
models of economics represent the normative terydétawever, the classical concept cannot
fully describe most events in our everyday life and systems (e.g., from economic behavior tc
social sciences, project management models, Etc.). In this paper, we present a descriptive tre
dealing with subjectiveetisions, and we also examine one of the significant factors in decision
making: time. Following a review of the literature, the paper shows that time influences decision
making, and, by its very nature, it is worth describing, even using soft computatiodals.
Keywords: decision, behavior, economics, time, Fuzzy, theory of decisiomaking.

1 History of decision theory

There are different approaches to decision theory. Philosophical approaches date back to the
century BC. Voluntary action is attibed to Lao Tzu, who believed in letting events happen
independently [1]. At the same time, Confucius says that decisions require benevolence, ritu
reciprocity, and love for one's neighbor [2].

According to the psychological approach, the impact ofcéstba, its probability, and the way
it is aggregated are subjective. The result is subjective expected values based on perceived ra
than absolute probabilities.

According to the classical economic approach, human deaisaiing is focused on
quantitdive aspects. The starting point is that products and services on the market can be count
so studying the laws of supply and demand in this way makes. $ergescribing théehaviorof
the decisiormaker Smith [3] and Taylor [4] first examined the thations and purposes with
which producers and consumers engage in the interactions created by goods. In their view, -
individual's aim in each case is to maximize utility, i.e., to achieve total utility.

Nevertheless, according to the Nobel Prizaning researchers in decision theory in modern
economics, it is also necessary to consider the subjective factors that influence the decision. Kenr
Arrow believes that there cannot be rules for social decisiaking that satisfy all the needs of
society p]. According to Herbert Simon, human information processing capacity is limited when
making decisions. The theory of bounded rationality allows and accepts the sequential enumerat
of alternatives to a problem, which can be a suitable method insteptirafzation [6]. The Allais
paradox indicates that individuals prefer an inevitable consequence to an uncertainty of the sa
expected value [7]. Kahneman and Tversky used the tools of psychology to develop a theory

29


about:blank
mailto:lukacs.judit@uni-obuda.hu

A. Forg8cs, R. T (B®Br2028)t h,

prospect theory to deal with uncenty, according to which people tend to commit cognitive biases
when the outcomes of choices are uncertain [8]. Most recently, Richard Thaler combined behavio
science with decision theory. His work shows that the "homo oeconomicus" (the economic man wi
seeks the most significant possible gain at the minor sacrifice and by economic principles), as
know from classical economics, is found in only a tiny percentage of decision situations [9].

2 The decision under uncertainty- descriptive orientation

As discussed in the previous chapter, there are two primary schools of de¢beioetic
approaches: normative and descriptive.

While quantitative decision methods represent the normative trend, which aims at optim:
decisionmaking, the descriptive trend dsalith uncertainty.

According to Knight Frank, the essential elements of subjective decisaing are uncertainty
and the measurable part of the risk that comes from it. Moreover, in degiaking, risk and
uncertainty are the same because action dkpem the extent to which the decisimraker believes
in his or her estimates [10]. According to J. Savage, probability is simply the degree of belief [11]

The descriptive approach focuses on the decisiaking process. It considers the decision
maker'shehavior in the specific decision situation. In many cases, this contrasts the decision modt
of the normative orientation.

3 The relationship between time and decision

The most important taskf a manageis to make decisions in critical situations, whetthey
concern short medium and longterm strategic issues or routine daily tasks [12]. The relationship
between time and decision plays an essential role in the life of organizations, a relationship that
being explored in several disciplines.

Neurobological research analyzes the time it takes to respond to a stimulus. According t
Carpenter's studies, the distribution of reaction times generally follows a relatively simple law
which the LATER model can explain [13]. In addition, injuries to theloellum are associated with
increased temporal variability [14]. In another study, Carpenter and Reddi also considered the sup
of information or the individual's expectations as an influencing factor, in addition to the time neede
to decide. They furter demonstrated that the degree of urgency influences the criterion level a
which the decision signal triggers a response [15].

Market changes require a rapid response in the financial world, so managers usually need m
time before deciding. In many e this forces the person concerned to make subjective decisions
even on essential issues that may have a-termg impact on the operation and future of the
organization [16][17].

In addition to identifying different approaches to the study of decisiaking, the potential of
time constraints in understanding their effects on judgment and deoisikimg was also
developed. In doing so, it puts into perspective the different studies on judgment and decisio
making [18].

Leaders make decisions as indivéds, and time is an important dimension. The time taken to
achieve a positive outcome can be seen as a cost and must be weighed against the benefits o
outcome. Impulsive individuals perceive time as a higher cost. Impulsive subjects, therefor
overestimate the duration of time intervals and consequently discount the value of delayed rewar
more heavily than selfontrolled individuals [19].

Thesurveyof K Sz Tcsn® Mahowsahatithe srgagiZatio®s size influences the time
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of investment deisions [20].

Making managers and other stakeholders aware of the different interpretations of time can he
organizations be time and futuasvare [21].

As discussed in the previous chapters, the relationship between time and edweeikiog
should be inestigated using neurobiologyased mathematical models. Neural networks and fuzzy
systems are proving effective methods [22]. In 1979, Kacprzyk, J. studied thestepltiontrol of
a deterministic and a stochastic system in a fuzzy environment. He ahtllgaetersection of fuzzy
constraints and objectives for maximizing decisions [23]. KY Lu introduces a fuzzy logic approacl
to maintenance decisiemaking, based on which a manager can easily make the right productior
management decisions to meet thadapsponse requirement [24].

4  Conclusion

The study of the descriptive tendency has helped to identify the issues that underlie uncertain
For example, one such uncertainty factor is time.

Time is an influential factor in the life adrganizations. It is a determining factor in the
formulation of strategies and in reacting to market changes, and thus in dec#ionmg.

The availability of time influences decisionaking, which is supported by both neurobiological
and economic research

Awareness of time interpretations facilitates the future conscious functioning of the
organization. Furthermore, the time a decisioaker has to spend on a particular strategy directly
impacts the organization's future.
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Abstract

The main focus of this article is to present the unique and widely applicable precision drive
systems developed by Wavedrive Kfihich are mainly a combination of an electric motor,
strain wave gear elements, as wsleacoders on the input and/or output side. This R&D project
aimsto develop more precise drive system solutions with minimal dimensions for the industry.
The experimental drive systems were tested in industrial conditions to measure them in a re
applicgion example. Based on the test resulisw precision drive units were designed and
manufactured. Also, a unique, compact drive system was developed to meet the expectations
mediumload applications. The desigand manufacturing pjectwas sponsorebly the Ministry

of Innovation and Technology under the tender number-201L.8 MKI-201800152.

Keywords: Innowtive Precision Drive System; Strain Wave Gear; Finite Element Model

1. Introduction

Wavedrive Kft (Previously known as K.K.K. 99 Kft. until 2022. September) has received a
grantin the 2014.1.2MKI-201800152 tender for research and development of-regfsion drive
units that can be used in higlccuracy robotic applications. Precision driveswigely used in
healthcare systems, industrial manipulators, manufacturing and measurement devices.

As part of the main research and development project at Wavedrive Kft., we constructed au
evaluated several drive configurationgich area combination bdifferent strain wave drive units,
Brushless Direct Current (also known as BLDC) motors, and encoders on the input and/or outy
side. This article deals with the development of all the different combisapiossibilities of
potential drive units as wleds their tests and results.

1.1  The Operating Principle of Strain Wave Drives

Strain wave drives are high reduction ratio, backfash, high power density precision drsve
The very high reduction ratio requires the combination of the main elements sh&iguiie 1.To
achieve this high ratio and power transmissiome i nput wave generator
bearing which deforms the wave gear into the teeth of the rigid, gleas initiating the connection
to turn the flexible gear. The maireehents are arranged coaxially in both the flat and cylindrical
construction.
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Figure 1.Cylindrical strain wavedriveuni t 6s mai n el ement s
flexible bearing and wave generator (1), wave gear (2), rigid gear (3) [1].

The two main elements hawa matching tooth profile, but the number of teeth on the wave gear
is reduced by the number of lobe surfaces of the wave generator. Shown in Figure 2. is the opera
principle of the cylindrical strain wave driv€his Figure it is shown how the perimddeformation
travels around and distorts the flexible gear into the rigid, ¢feas creating relative rotation. Strain
wave drive unit§ in contrary to cyclo drives are dynamically balancedo they can be operated
atamuch higher input speed.

Regading constructionthere are two main types of strain wave drives: ffatd cylindrical
wheel typas. The flat wheel strain wave drives havsimilar operating principle, but their design is
partially different. In their casehe lobes of the wave gentog as well as the teeth of the wave
and rigid gears are formed on the face surface of a disc rather than on a cylindrical surface.

1] ‘:[\“5 . i
Jt la [] ‘/\iE
\ @) S S
Figure2.l | T ustration of the fl at wheel <

From left to right: wavegenerator flexible radial bearing, wave and rigid gear

The two main types of drives each have their advantages and disadvantages. The flat wh
drives typically have higher torsional stiffness but are less efficient iddadcases. Meanwhile
the cylindrical construction is less optimal regarding torsion hence the more flexible design of tt
wave gear, but they can be operated with better efficiency. The reason for this is that the continuc
periodic deformation of the ceghaped wave gear requires less energy investment from the BLDC
motor side. The outside dimensions of the different types are also different, so the installatic
environment has to be taken into account when selecting the appropriate drive system.

1.2 Development Guidelines

During this tender projecthe four strain wave gear unit shown in Figure 4. were manufactured.
Two flat- and two cylindrical wheel versions were buBbth two types can be assembled with or
without an integrated brake. The profoés havea modular design, so multiple parameters can be
tested by replacing the interchangeable elements. In previous publications of this research ¢
development project [5]., the experiences and test results of the drive systems were presented, w|
served as a reference during the development of the upgraded drive systems.
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Figure 3.Prototypes of modular flaend cylindrical wheel strain wave drive systems

In the case of the further developed versions, instead of a modular structure, the size a
operation optimization vere prioritized. The process consisted of several iterative steps, during
which new cylindricattype drive system prototypes were manufactured and assembled. Thes
versions were operating &similar power range as the ones from the firgise, but their enclosure
size was much more compact. The dimensions of the experimental drive systems manufacturec
the first phase of this R&D project are as follows: The outside diameter for the flat wheel strai
wave drive system is 150 mm, minimuength is 84,8 mm, whereas the same parameters for the
cylindrical wheel strain wave drive is 125 mm in diameter and 171,6 mm in minimum length
Depending on the type of the drive system, an output torque-80 &80m can be measured on the
output shaft. Th highest tested motor speed was 1500 rpm for the flat wheel type and 3000 rpm f
the cylindrical type drive systems. The optimized version of the cylindrical strain wave drive syster
manufactured during the second phase of the R&D project is capaldbvefichig 40 Nm of torque
at a similar output speed, and its size has been significantly reduced: Its length is 107,5 mm with
outside diameter of 88 mmlso, a small drive system prototype was developed and manufacturec
in parallel, which will be preseed in Chapter B.

1.3 Development of acompactcylindrical type strain wave precision drive system

In the latest phase of the R&D project, a small precision drive system was developed, in whic
all elements including the wave generator and the waaed igid gearsi are manufactured by
Wavedrive Kft. The motor with an outside diameter of only 43 mimlilse the previous modelis
in this case also BLDC type, and is capable of continuously dieliy®r128 Nm of torque with a
power of 70 W. Our goal is fbevelop a gear unit that can be well matched to these parameters. Th
main elements fit well with a commercially available flexible radial bearing with a diameter of 32
mm.

With these geometrical conditions, a gear ratio=o60-120 can be achieved. Frdiris range
we implemented a gear ratioicf 60. Also, a unique tooth profile was designed for both of the main
elements. This reduction ratio provides optimal tooth engagemeiitwaitidl appropriate efficiency
i meets the requirements to be installed as theeffiedtor ofa manipulator In order to esure
optimal contact conditions, meticulously designed tooth pfiteear geometry, and precise
manufacturing are required. For thae had to simulate the exact deformed shape of the flexible
elements.

It is important to mention that the stress geresta the contacting elements depends to a large
extent on the geometry of the flexible gear. The primary goal of our finite element tesiptiize
the geometry of the wave geartbat the stress is minimized, thereby maximizing the service life
of the drive system. The following figures clearly show that the highest tension typically appears .
the base of the teeth and at the base of the flat face of the wave gear.
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Figure 4.Stress distribution in the wave gear and flexible bearing (350 MPa < red colo

Aside from the tooth geometry, it is important to set optimal values for the length and wall
thickness of the cuphaped part. The dimensions of the flexible bearing determine the diameter ¢
the cylindrical deformation zon€&or this reason, efforts musé made to reduce the diameter of the
hub, thereby increasing the area of the deformable surface. The optimization process with fin
element tests is shown in Figuse

Figure 5.Optimization of wave gear geometry with finite element simulation

With the optimized geometry, the maximum stress at the base of the teeth is 364 MPa, and
the base of the cughaped paronly 283 MPa. The finite element simulation results also provide an
opportunity to examine the deformed tooth profile, which served asdapafor the calculation of
the tooth geometry. The final tooth profile of the rigid and wave gears is the result of an iterativ
process, the aim of which is to ensure the best possible connection between the tooth pairs.
maximizing the contacting daces, it is possible to increase the efficiency of the gear unit, its
service life, and the torque that can be transmitted by it. The final length of the complete drive ur
equipped with a small BLDC motor is 44 mamdits crosssection is 49x49 mm.

Figure6.Fr ont , si de, view of Wah
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1.4  Testing Environment

During the R&D projectthe compact drive system was tested on a continuously developed tes
bench. Providing the right test environment and measuring instruriseotshigh importance in
order to obtain correct results that can also be compared with competing products.

The goal of the measurements is to validate the preliminary calculations and to carry out fu
lifecycle tests undea specified load. These testeaiecessary to check the device for fatigue and
whether the parts were made with appropriate production technology. In addition, it is also possit
to measurghereturn accuracy, backlash, and torsional stiffness of the drive unit.

PRECISION HAS::\?E""C MAGNETIC
COUPLING ENCODER

PROTOTYPE

‘ CONTROL
COMPUTER UNIT

NI USB-6212
1/0 DEVICE

OPTICAL
ENCODER

BRAKING
MECHANISM

FRAME
STRUCTURE

LOAD CELL

AMPLIFIER

Figure 7.Blockdiagram of the testing environment setup

The base frame is made of steel hollow sections and sheet metal parts welded together, on
of which a cast bearing housing is mounted solidly. The drive system is mounted on one side of 1
shaft through a presion membrane coupling. The input rpm is monitored constantly with a
magnetic encodeiOn the output sidea highresolution optical encoder is responsible for proper
speeds and positioning. There is also a steel brake disc and a coaxially mounted atésss el
to the output side of the shaft. The steel disc is braked through copper brake shoes mounted c
mechanism at the end of the bar. The copper shoes are adjustable to set the correct braking fc
On the other side of the loading bar is a loal so that the actual load can be continuously
monitored. A signal amplifier is connected to the load cell; the signal is filtered by software. A
multifunctional National Instruments US&12 data collector card transmits the signals of the load
cell andthe magnetic encoder on the input side to the evaluation computer.

-

<

\

Figure 8.Test bench for the precision drive units
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1.5 Evaluation of the Results

Within the scope of this R&D project, six precision drive systems with significantly different
parameters have been manufactured and assembled, including both cyliadidcfét wheel type
versions. The latest version of the developed drive systemeig aompact, cylindricalvheel type
unit, which fulfilled the predefined expectations, as the output torque did not drop under 5,62 N
at 15 rpm and wunder constant |l oad. The po:
measurement casemdthe backlash of the system was even smaller. The torsional stiffness of the
drive system is 0,03 arcmin/NrRegarding these parameters, it can be stated that the develope
compact drive system fully met the preliminary expectations and is suitable for inmpéeiome in
any industrial environment requiring small size and high positioning accuracy.

2. Conclusion

Overall, the parameters of the drive systems developed by Wavedrive Kft. meet th
requirements of industrial applications. Based on the results of tedtsnaasurements, the
performance and accuracy of the drive systems fit into other precision drive systems. Based on
experiences and conclusions gained during the project, our future plans include the installation
the prototype as an eradfector to he end of an industrial manipulator. This configuration is among
further development possibilities of the experimental drive system. The next stage of this R&l
project will be the comprehensive testing of a drive system of this type.
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Abstract

The gas supply crisis of recent months has led to the need for crisis management measures in
several countries. Among other things, coal mines thaptadously ceased production have

been reopened, and there are plans to expand the alternatives to energy sources by cutting dc
wood for energy purposes.

The impact othecurrent energy crisis, as in so many other areas, is having a direct impact on
theoperation of domestic heating systems. Thus, the need to meet the communal demands of
the population can lead to critical technical conditions at times during the norrssgsen

heating inspections. Such a change in the energy situation could poseia eeat to the

safety of life and property for chimney sweeps who have not carried out this form of
maintenance on solid fuel firing appliances and flue gas thatkave been taken out of

service but which are now being brought back into servicause of the high cost of

overheating.

Keywords: chimney sweeping, service, sdliél heater, exhaust flue, fire protection.

1 Introduction

The spread of the use of fire was a defining event in the rise of mankind. The first and mo
important step in wterstanding the nature of fire was the notification of the dangers of fire. The
knowledge that this provided is still the basis for fire safety in its various uses. Although their risk
are also significantly influenced by the environmental conditionsef The fundamental problem
with outdoor fires is to control their physical spread and prevent fire spread.

In settled human communities, fire very quickly takes up residence in the living space. Initially
it was used as a recess with an open firebokdating the interior air and cooking food so that the
smoke from the combustion products could escape freely through an opening in the roof, but t
efficiency of this was far from optimal. For a long time, this commonly used solution was the
dominant soltion. Nevertheless, archaeological excavations have identified several very earl
traces of chimneys dating from the 5th century BC. [1]

The use of chimneys in the built environment, however, is now a highly reliable set of condition
for the safety of lié and property, with the development of significant engineering methods.
However, it is precisely the spread of combustion products in the open air, coupled with the resulti
barrier, that can create lithreatening situations. This is due to the pyrslygleased in open
combustion fires and the rapidly decreasing oxygen levels as the combustion process progres:
with the formation of an increasing number of partially oxidizing components, most of which are
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highly toxic, even for combustible materia&organic origin. This adds a very important element
to the safety challenge by allowing the riske evacuation of these hazardous gases and solid
combustion products from the interior through the chimney flue [2].

However, these combustion plantsglither systems, require technically defined maintenance
of operating criteria. Therefore, special attention must be paid to maintaining their technic:
condition at the design stage and thereafter. [3]

In addition, the intermittent heating seasons, wigiiten result in discontinuous operation, can
pose an additional risk, as they can give rise to hidden technical problems. Moreover, in addition
their life-damaging nature, these combustion products can also cause considerable corros
interaction withthe building products that meet them. Not only does this create structural integrity
problems, but the resulting leaks in rooms in contact with the flue gas ducts through their bounde
structures are also unanticipated. More serious structural damagmlydaaused by fire, can be
expected if higtemperature combustion gases escaping from damaged flue gas ducts interact w
combustible building structural elements. These occur mostly on roof structures. However, seve
developments that improve theaiitly of living conditions from a comfort point of view are heating
systems and related building service upgrades, which are a major aspect of the safety of life ¢
property.

The professional tasks involved, therefore, combined with the expertise afiehisweeps,
who are skilled in the operation and maintenance of buildings and based on engineering design,
help to maintain the expected level of safety and security of life and property in buildings.

The volume of chimney sweeping work has decreaggtfisantly in recent years, thanks to
the economical use of energy sources based on modern combustion technology. However, ther
still a need for biomasBased ones, especially for less developed combustion plants which are sti
polluting and unsafean terms of air quality protection. The figures in Figures 1 and 2 illustrate this.
The former illustrates the very different levels of economic development of the different regions ¢
Hungary. The second shows that more modern heating systems and edsdtianeys are more
common in developed urban settlements. Although their geographic extent differs, this in itse
illustrates the existential relationship between the nature of residential heating technology.

Types of settlements
@ Capital city
® Big cities
Small cities
Villages

Figure 1. Distribution ofkettlement structure according to spatial development indicat
Source: CSO (20221) [4]
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Figure 2.Distribution of settlement structure according to spatial development indica
Source: Edited btheauthor based on CSO (2008) [5]

However, theenergy crisis we are now witnessing has not only brought about a halt to the
positive changes that have been achieved over many decades but could also lead to a significant
backward in terms of changes in combustion methods, fuel equipment, wasézdtion and, not
least, the energy mix. Given their increasing expenditure, many are likely to plan to revert to mo
outdated mixed or solid fuel heating systems, where the possibility of doing so has not been ful
explored. Rural homes are a typicalample, but in more than one case, minor or major
modifications are required to bring combustion flues into operation. Not to mention the chimne
sweep inspections that are essential in such c@bésis because modern heat generators operate
in a differait way from older types. For example, the parameters of the combustion product
produced have changed considerably, which has led to different requirements for chimneys and f
gas ducts. From an organizational point of view, it also requires an indrettse speed of the
service, which is already understaffed and understaffed because of the shortage of time in the r
up to the heating season.

2 Environmental aspects of residential chimney sweeping

The restructuring of energy production in the wakéhe energy crisis has led to an increasing
number of voices nowadays on the harmful effects on our environment, the harm caused by |
increasing pollution of environmental elements, and the expected negative effects of climate chan
Given that one fothe most sensitive environmental elements in this respect, the atmosphere is r
longer the only one directly affected region of the globe to face worsening emissions. As we ha
seen during the COVID epidemic, the reduction in intensive industrial amlisr activity has
led to an extraordinary drop in air pollution levels in all parts of the world, even in the most remot
and isolated corners.

However, industrial pollutants cannot be characterized by a general emission figure. Fo
technologies that @sonly natural gas and are therefore highly efficient in generating electricity or
heat can be operated with more favorable air pollution quality parameters than other fossil fu
technologies. The latter is, in principle, almost equivalent to other caimbgiemical technologies
in terms of emission performance. In other words, they wiereeed highly polluting and
dangerous during the earlier period of industrial production with little regard for the environment
Nothing proves this better than theef that in 1775, in his monograph on chimney sweeps cleaning
chimney flues during the Industrial Revolution, the London surgeon Sir Percival Pott describe
testicular cancer as an occupational disease of chimney sweeps, the cause of which he deafined a

41



Nagy Rudolf (ESB 2022)

repeated and persistent contact of soot from coal burning with the skin. [6]

However, nowadaysthe solid components of the combustion products generated can be
separated from the combustion products with very good efficiency, including the combusten ga
that can cause adverse environmental effects. It can therefore be said that in contrast to the emiss
of pollutants into the environment from domestic combustion plants, heating systems used |
industry and other businesses typically use advancetbwstion processes, so the emissions of
pollutants from these systems are incomparably more favorable than those from almost unregula
residential buildings.

The same conclusion has been reached by scientific research, which has shown that
pollutantsare a significant part of the environmental burden of air pollution. This is particularly true
in the case of particulate matter and polycyclic aromatic compounds, which are harmful to heal
They increase the amount of particulate matter releasechimtmitand cause air pollution reaching
very high concentrations in the vicinity of builp areas, especially during the heating season. This
is mainly due to the fact that heating systems are often operated in a way that is outdated or does
comply with technical standards. [7]

On the other hand, the choice of fuels used is no longer in line with technical requirement
Often, plant owners use inappropriate combustion equipment as 'incineratotergart of the
municipal waste while emitting geusly harmful substances in the combustion gas mixture. In this
respect, the combustion products are very similar in material quality to the components to |
measured in the flue gases from hazardous waste incineration. [8]

A good example of this is thdense smog that develops in municipalities in residential areas
with individual heating systems, typically in singlmily houses. This is due to the fact that
unfavorable atmospheric conditions, which often occur during the winter heating season and &
characterized by weather conditions that invert the vertical stability of the air, specifically promot
the trapping of combustion products in the reanface air layers, causing relatively long and
concentrated persistent disperse pollution. The solidirsitant gaseous components of the smoke
that partly make up this, which is emitted from the chimneys, can cause acute upper respiratory tr
complaints in the case of shaerm exposure and serious chronic health problems in the longer
term. [9]

The potection of our immediate living environment and the wider natural environment is of
fundamental interest to society today. Therefore, effective solutions for cases involving the emissit
of airborne particles from residential fire aerosols can also feetlji linked to the operation of
combustion devices attached to chimneys. In other words, the priority is to increase the efficien
of the combustion equipment responsible for the emissions and, on the other hand, to improve
quality of the fuel choie. Regular and professional inspection and maintenance of flue gas ducts
using chimney sweeping services, should be a priority in maintaining the air pollution condition
that are conducive to the health benefits to be achieved.

A significant contributiorto this can be made by géieed boilers, which have increasingly
replaced individual solid fuel systems in recent years through domestic heating modernizatic
programs, and which produce heat for residential heating with greater tecficel efficiency
Unfortunately, however, where the current energy crisis will lead to a shift towards renewabl
energy sources, such as firewood, the combustion technolstgysyto be used will be scaled back.
This, coupled with the lack of professional chimney swegpind cleaning to ensure that flue gas
ducts, which are essential to maintain them in good technical condition due to the earlier shutdo
of combustion installations, are likely to worsen the already very poor air quality in some
municipalities, as illusated in Figure 3, during and after the coming heating season.
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not experienced serious

Figure 3 The severity of the air pollution in Hungarian municipalifi8surce: Edited by the
author based on WWF Hungary (2017) [10]

Old-new heating systems made operational in this walycertainly bring cost savings in
today's high gas prices. However, not carrying out periodic chimney sweeping and any necess
cleaning, apart from the environmental degradation that is not directly reflected in the cost to tt
public, seriously commmises the safety of life and property.

Chimney sweepers, in the context of their service to the public, make a significant contributio
to the safety of residential property by ensuring that inspections and sweeping are carried out
good time. Nothingd better proof of this than the fact that around 86ceet of the nearly 5 million
chimneys in Hungary, as shown in Figure 4, are in residential properties. [11]

Thus, residential chimney sweeping is indeed part of the preventive fire protection systen
which is a welknown professional objective of fire protection, but also a priority for the layman,
and which is also evident to the layman. Naturally, the larger the population of a given region, tt
greater the added value of chimney sweeping in this Whus, the central region of the country,
the capital, and the countissmediately adjacent to it aount for most chimneys inspected. On the
one hand, this can obviously only be achieved with a very intensive supply of tasks, considering t
technologeally required cycle times. On the other hand, this is considerably facilitated by the
relatively high density of bultip areas compared with the dispersed settlement structure of othe
geographically more extensive regions.
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Figure 4 The distribution oEhimneys in HungarSource: Edited by the author based on the
database of chimney sweeping services [11]

3 Conclusion

On the basis of the above, it can be generally stated that the chimney sweep service, whicl
the largest residential service provider ktungary and belongs to the professional disaster
management organization, is the most important segment of this task system in terms
consequences, and is facing an unexpected workload in terms of serving the Hungarian real es
population of nearly & million chimneys. Consequently, we must also take into account the curren
and expected evolution of the energy mix in the world and especially in the European Union.

The resulting domestic energy use may bring a return of the challenges that aregyimminge
to disappear, not only for the domestic organizations involved in managing these challenges but a
for the public itself, and in which not only the chimney sweeping industry but all domestic chimne
sweeping service providers have an importal# to play.
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Abstract

Selecting the optimal Lattice structure for a certain application is a complex task, which require:
knowing the behavior of a plethora of stiures. Homogenization is a powerful tdbat can
provide us with the required information without having to analyze complex structures filled
with even more complex Lattice structures. The homogenization methftunately has its
limitations, one ofwhich is its inapplicability for large deformation. In this stud investigate

the optimal test environment for the characterization of large deformation Lattice behavior.

Keywords Lattice, homogenization, large deformation

1. Introduction

Recent adances in additive technologies granted Engineers unprecedented design freedom. N
only can complex, previously unfeasible geometries be designed, but structures with infill, Lattice
can also be manufactured. Lattices can be implemented into a desigpldtinora of reasons, such
as improved energy absorption, lightweighting, improved thermal propestiest is not the wide
range applicability of Lattice structures that makeem so unique but the achievable behaviors.
This is where theniracle ends. Selecting and designing the appropriate Lattice structure with the
appropriate parameters and then insertinigtét our 3D CAD model are challenging tagkatare
fundamental to achiéwg an optimal design.

In this paperwe will focusont he fAbedrocko of selecting &
structure, which is the characterization of Lattice structures. In order to choose the optimal structu
first, its propertiesand behavior characteristics must be known. Simulating compleicdatt
structures is difficult and timeonsumingthus several homogenization methods are created.

The homogenization method is based on the idea that a heterogeneous medium can
characterized by the properties of the Representative Volume Element [RVE) the case of
Lattice structureghe RVE is the unit cell, as a region is filled by allocating unit cells along the x,
y, andz axisi depending on the application. The concept of Homogenization can bmdeégare
1. With homogenizatiorwe onlyneed to study/simulate the behavior of a single unif astl the
results can be extended to the entire Lattice filled region, obviotiglgnogenization has its
limitations as well.

For simpler 2.&dimensional Lattice structureshere were attempts to adel the elastic
deformation of these structures. Beam theory was used on the standard and the auxetic honeyci
structure to define its behavior [3].
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The model is quite simplenddoes not require large computation powdowever only valid
for small déormation and low density.

There are several homogenization methods fdm&nsional Lattices, one of the methods is
defined for 3dimensional bearbased lattices [3]. This method is applicatdemore complex
lattices as well, as long as they asam based.

RVE Material properties

Latticé

Homogemzatlor Homogenized continuur

FPAPANTIOIG PRI FN

Figure 1.The concept of the homogenization approach

Homogenizationin generalcan be considered accurate if the homogenized continuum undel
investigationconsists of infinite unit cellsThe method will yield the same results regardless of the
number of elements. Studies [2] showed that homogenization can be considered accurate enc
for compressiotoadif there are 6 or more elements in ahection. In our cases we will describe
in this study laterfar fewerelements can be fitted to the design.

Sof twar e, such as An s ydférsa hdaogeeizaiioa methBdeas well. n
For a 3dimensional unit cell the software willeate 6 separate load cases to determine 9 individual
material constast(3 Poisson ratios, 3 elastic modualhd 3 shear constants) [6]. This method is only
valid for small deformation ananinfinite number of elements.

2. Methods and mateaials

2.1  The scope othis study

Our aim was to determine the minimum number of elembatean represent the behavior of
infinite elements&ccuratelyenough. In our projectve design passive safety elements for vulnerable
road users for a variety of vehicles. During unfodte road accidesitvulnerable road users
experience immerskforce and acceleration loads. These loads should be absorbed by the syste
we design. The absorption of energy, foieed acceleration happens under milliseconds, resulting
in relatively largedeformations on the safety elements. Furthermore, any product you install into
vehicle takes up space from the passengers resulting in a less comfortable travel exénisnce
when designing the elements, we also have to consider certain dimensimisédains. The
maximum enclosing depth dimension is defined at 5 cm.

In light of the above, our task is to determine the minimum number of elertiattsan
represent the behavior wffinite elements, which are subjected to relatively high deformatitm w
the maximum height of 5 cm.

First, an etalonspecimen was createfbrming the base for result evaluatiorhe etalon was
created so that it has,wédreatédispecimeasonithe’|(Bprimantall s .
by 5 (vertical) elements5 (4) (horizontal) by Hvertical) elements, and a specimen with 5 (4)
(horizontal)by 3 (vertical) elements. The etalon alongside the investigated specimens can be se
in Figure 2.
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5 by 5 element specimen 5 by 3 element specimen

Figure 2.Unit cell dimensions and the investigated specimens

Based orthe resultswe can determine which of the above specimens can accurately represel
the etalon so that we can carry out simulations on other Lattice structures with the determin
element number. Our aim is to build a decision preparation database uptntidiappropriate
Lattice structure can be selected for certain applicatieor determining the FEM test environment,
the standard honeycomb structure was selected, with the dimensions ish&igure. 2. The
dimensions are given in [mm] unit.

2.2 FEM simulation

The energyabsorbing passive safety elements are subjected to compressive load during
accident, thudn the finite element method (FEM) simulatigtise specimens are also subjected to
compressive load. For the FEM simulatipAasys Workbencl2022 R2 software was usehdthe
studies were completed in static structural systems; large deformations were allowed.

The load is displacemeibased, exerting its effect on the top edge of the specjragman be
seenin Figure 3 The load is step g@lied to achieve a more reliable convergence and to obtain the
results at several points. The bottom edge of the specimens is fixed.rig@ljcal and lateral
displacements are not allowed. Considering that the specimens alien2ysional 2dimensiona
FEM simulations were creatgfiirtherdecreasing the simulation time.

‘ Deformation load il

Specimen

Figure 3.FEM model with boundary conditions.
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As the deformation load progresséise specimens will distgriand considering the large
deformation load certain edges of tgecimens will come into contact with one another. For the
potential contact regiondrictional contact pairs were defined with a friction coefficient of 0,3
(polyamidei polyamide) [5]

Under real conditionsthe passive safety elements will be manufaztly implementing
additive technologies. On that note, HPd&s F
parameters were obtained from a recent studyaf] a bilinear material model was used. The tests
were carried out until the central tisell was fully flattened out in all cases, which meant a 10 mm
deformation between the marked lineg-igure 4.

l i
1 P aaaas

Figure 4.Representing the two control points for the deformation load

2.3  Basis for comparison and evaluation

The basis for comparing and evaluatihg tesults was the eveentral unit cell and the central
region (Fig.5.a), to be more speci théfunctianlofe P
the deformation. The absorbed force was also considered for evaluating the results.

The passin ratio was calculated using the following equation:

‘ — )

Where- is the specific displacement in the x direction, whilds the specific displacement
in the y directionas shownin Figure 5.bThe specificdisplacement can be calculated by using
equation (2) and the displacement data from the simulations illustrefégure 5.b

- Ipmise — @)
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Central region itc w m

Figure 5.a) representation of the central regions, forming base foetleuation; b)
deformation components used to c

3. Results anddiscussion

The results of the FEM simulations were first evaluated on theceveral unit cell, as can be
seenin Figure 6 At smaller deformation levelthe specirens witha smaller number of elements
seem to be more accurateoowever as the deformation progresséise 5 by 5 and the 5 by 7
specimens are more accurate at characterizing the behavior of Lattices.

Central Unit cell; Deformation at unit cell level - Poisson's ratio

‘g 0,7 7by5
m

= =——5by5
0,6

c

] —
20,5 Shy3

Etalon

0 2 4 6 8 10
(Vertical) Deformation at unit cell level [mm]

Figure6.Poi ssonds r at defmrmatisn adunifcellteeet i o n

Considering the central region, which is a wider, a more specific rejican be seefn

Figure7 . t hat overall, the 5 by 5 and the 5 b
most accurately.
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Central region; Deformation - Poisson's ratio
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(Vertical) Deformation at the central region [mm]

Figure 7.Poi ssondéso0 ratio as a function of

By analyzing the evolution of the force as a function of displaceritexain be noted that the 5
by 7 and the 5 by 5 speci mens r e puraeydsedFigt h
8). Obviously, the specimen with the least number of elements will be selected for representatior

Reaction force/weight - total deformation

%._‘ 250
.20 "ug
@
S E“ 200
=
o E
@
9 o
3 i 50 — by 3
8 o]
o« 0 — F 13l 0N
0 15

5 10
Total deformation [mm)]

Figure 8.Reaction force as a function test environment

It can be concluded that 2dimensional, norauxetic Lattice structuresubjected to large
deformation can be characterized by only preforming simulations on a smaller specimen consisti
of 5 by 5unit cells. It should be noted that further studies will be carried out to further validate the
effectiveness of this method.

4. Conclusion

Based on the study introduced in this papecan be sad that Lattices subjected to large
deformation can be homogenized as well with a different method. In this stedietermined the
optional FEM test environment for standard (awxetic) 25-dimensional Lattice structures. The 5
by 5 element specimen will be the fundamental test environment for our decision preparatic
database, upon which the optimal Lattice structure can be selected for passive safety elements.
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Abstract

New global technological tendencies involve virtual life and virtual communication. In
accordance with virtual life, thereation of an online workplace allows companies a field to offer
specialized services. Occupational health science is continuously improving the safety an
security of workplaces and has the challenge of conisglthre factors that must be considered

in a nonphysical workplace as real hazards. This research assesses the available information a
validates it through methodical evaluation from documents and reports of official international
institutions aimed at safe and security science. As a resd#fireed the main risks involved in
online workplaces related to safety and security science in the workplace, as wedl factor

is directly related to causes of work illnesses and is established as a priority to accomplish that
workplacewilbecasi dered fhealthy & safeo.

Keywords: Online workplace, risks factors, security factors, hazards, health and security haz
ards

1. Introduction

The novelty of recent online apps and systems intraglue® strategies for market and work
tasks to allow themployees to develop a quantity of tsk from a different plaatis not located
physically in the company facilities. In this sense, the use of technology and access to ne
communications have an increasing role in the new industrial traditi@hs

S

é@ @3 [ / &

» c = Non-physical
‘ mobile

l . < workplace | <> —

Figure 1. Online Delivery

From the point of view of occupational health can sound obvious that with more workplaces
there will be more isss to manage into workplacg, but the research question merging now is:
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What is the perception nowadays about the mobilefifoysical workplaces from of point of view
of safety and health?.

The rest othe document is structured as follows. Section 2 Related works. Section 3 Methoc
Section 4 Results. Finally, Section 5 Conclusions.

2. Related works

The appearance of new normality since early 2020 year with the emergency caused by t
pandemic of COVIB19 pusheven moreE-commerce, increasing #te same time demand and
services to fill the requiremenis], as menti oned by H. Chaudhar
Paradigm Shift of Consumer Behavior Toward€C®B mmer ce During Pande
2022.

The papeWVi AiMohl | Wor k: A New Paradigmo by
Workplaces fromthe perspectives of using mobile technologies as innovation tools in busines:s
practice, ldentifying the challenges and factors related to mobile workplaces. Such mantier th
organizational and technical matters relatedMobile Workplaces are presented as important
settingg6,7].

3. Method description

The method covers six stages, shown in Fig@ui@ Research. (ii) IT tools. (iii) Data collection
method. (iv) Sampling. (v) Anasis of data. (vi) Documentation.

According to the methodological development of this paper in the Research stage, wi
established the meaning of the research, the n@seaestion, and the following keywords: online
workplace, risks factors, security factors, hazards, health and security hazards, thitbats in
workplace. Norphysical workplaces, mobile workplag@commerce, online platformandonline
delivery workpace. Then it is placed up the Technological Tools to develop the investigation:
Google Scholar, Google forms, Cmapols, and Cloud analysis tools. In order to collect the,data
a survey was developexbout what is the perception of N&hysical/Mobile wokplaces, asking
for positive and negative insights of these. The population is the general, pulliccan be
customers, workers, and both at the same time of the Mobile workplaces platforms. Fongnaly
the data, the answers were compiled in a sphessds ordering, classifying, and categorizing.
Subsequently, using a Cloud Analysis method is getting a visualization of the results. As the |z
stage, all this research is documer{&id

Abstract
What is the meaning of

ntroduction research

Research SNSRI

Method description \ Keywords

Results \ / Google forms

Conclusions \ / Google Scholar

) Concept Mapping S
*s Analysis of Data METHOD T CrapTocks) ~
Technicues

Cloud analytics tool

Population

Data colletion method gerETEs
40 people —O— Sample

Figure 2.Method stages
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4. Results

The results are shown graphically; the overall perception is shown in Figurbede is
displayed that 96% of people asked wrote an answer about the positive perception of Mabile/nc
Physical workplaceswhile only 59.86 had an answer for the negative perception of these Online
platforms as workplaces.

Anwers about perception

96%

positive negative
Figure 3.Overall perception of Mobile/neRhysical workplaces

5. Conclusions

Mobile/nonPhysical workplaces seem comfortable for the general puilicthe main risks
found arethat people become lonely and isolated; however, more serithislgnain hazard for the
health of workers will be an overload of work caused by lack of surveillance and schedul
programmed9,10]. Figure 4 is illustrated the mobile/ndthysical workplacesvith a positive
perception. Figure 5 shows the perception of risk in mobileftoysical workplaces.

Figure 4.Mobile/nonPhysical workplaces positive perception.
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Figure 5.Perception of risknobile/nonPhysical workplaces)

Health and safety in the Mobile/nguysical workplaces are not broadly documented as the
other workplaces named as common in the meaning of the definition, as is mentioned in tl
DIRECTIVE 2013/35/EU OF THE EUROPEAN PARLMIENT AND OF THE COUNCIL. The
directive species that is applicable for those workplacésmporary and spatially permangnt
excluding directly mobile/nophysical workplaces as thecemmerce or Online Delivery OD
platforms[11-13]. In suchamanner, the actual perception of the mobile/pbgsical workplaces
is still blurry the official definition, andmore worrying, there is no much information about the
existing risks into these workplaces.
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Abstract

The purpose of this study was to compare the kinematics of lower limbs by measuramgthe

of motionof thelower limbs of runners at different levels before and after ®kminning 15
novice runners (weekl y )mranddhreanegtional gunnemnn éveekly .
running volume: 35.67N9. 2TBherkwee signficard differencas u i
in thejoint range of motiorof runners at different levels, especially in the hip joint. Compared
with recreational runns, novice runners showed a higher risk of lower limb injuries in their gait.
After 5 kmof running, the range of motion of the joint incremgginning5 kmcan cause runners

to fatigue to a certain extent, which changes the biomechahaedcteristics of runners' lower
limbs, suggesting a higher risk of injury.

Keywords kinematics, running, injury, fatigue

1. Introduction

Studies have shown that running can not only improve the cardiovascular function of the hum:
body but also effectivg promote the physical and mental health of runners [1]. Although running
has a positive impact on physical fitness, with the surge in participation in the sport, ftelaiad
sports injuries are also increasing year by year [2,3]. In the processidienaind longdistance
running, the runners have to bear the vertical ground reaction force (GRF) equivalent to two to thr
times their body weight. During this process, the runners will repeatedly bear the impact of vertic
GRF [4]. The runners' sportsjury survey report shows that the runniredated injury rate of
runners is as high as 30%8% [3,5]. Most of the runningelated injuries (RRI) (50985%) are
caused by overuse of the knee and below, and the most commorrs|ades injuries are the ke
and ankle joints [6].

The factors that affect runnirrglated injuries are diverse, both intrinsic and extrinsic. Among
them, internal factors refer to the differences in runners' human biomechanics and morphology, a
gender, medical history, body nsasdex (BMI), etc.; while external factors include training years,
physical fithess status, type of running shoes, and other sports equipment [2,7]. Although ma
clinical and scientific researchers are committed to reducing the rate of ruetatey ifjuries, and
the design of running equipment such as running shaebatinued to improve and innovate, the
incidence of running injuries has not declined over the past 40 years [6,8]. Studies have shown t
novice runners with no running experienceéavhigher risk of running injuries [2,9]. Therefore, it
is especially important for novice runners to prevent related losses during running because it w
increase the durability of the runner's run, thereby helping to promote the development of pub
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health.

Previous studies have demonstrated differences in the running biomechanics of novice a
amateur runners, which can affect the incidence of sports injuries. However, most studies on t
biomechanics of the lower limbs of runners at different lefeeas on the sagittal plane, and there
are fewer biomechanical studies on the coronal and horizontal planes. In addition, most studies
home and abroad focus on the differences in running biomechanics of runners of different levels
the nonfatigue stée, and few studies have explored the effects of amdl longdistance running
and runner level on running biomechanics at the same time.

The purpose of this study was to measure the biomechanical parameters of the lower limbs
runners of different leus before and after the 5 km medium and laiigtance running, to compare
and analyze the basic regular characteristics of the-thneensional kinematics of the lower limbs,
and to explore the effect of medium and latigtance running on the running fimance of
runners of different levels. On the basis of this, the biomechanical characteristics of runners
different levels and the effect of midnd longdistance running on running biomechanics were
discussed, as well as the interaction between and longdistance running and runner level on
running biomechanics. In order to explore how to reduce the injury rate of running and avoi
prominent problems such as lower limb injury during kelistance running, it can provide
meaningful guidance for éhprevention of running and runnimglated injuries

2. Methods

2.1 Participants

15 novice runners and XBcreationatunners were recruited to participate in this study, for a
total of 30 healthy male runners (Table 1). A novice runner is one who runs betwsewh 10
kilometers per week and has never competed in a running competition or participated in a traini
program.Recreationafunners ran a minimum of 30 kilometers per week and had at least three yea
of running experience. Participants were heékets with rightsided dominant limbs (defined as
the leg that preferred kicking a ball). Six months prior to the test, neither noviceaneational
runners had lower limb injuries or musculoskeletal system disorders. Before the study, each runi
gaveinformed consent in writing

Table 1.Mean (SD) of participant characteristics of novice aadreationalrunners.

Variable Novice Recreational p Value

Age (years) 23.80N1.97 23.69\1.67 0.398

Height (m) 1.76N\D.49) 1.79\0.56 0.702

Body weight (kg) 71.93\7.70 72.736.44 0.794

BMI (kg/m?) 23.13\1.18 23.69\1.67 0.456
Running experience (years) 1.530.74 6.07\1.62 <0.001
Running volume (km/week) 7.13X0.67 38.33\7.72 <0.001

2.2  Experimental Procedures

All runners wore tight pants and neutral running sie&sT NO. 117255997, ANTA). On each
participant, thirtynine (12.5 mm in diameter) retroreflective markers were placed in order to define
the trunk, hip, knee, and ankle segments (Figure 1). Running biomechanical data was captured u:
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an eightcamera Vion motion capture system (Vicon Metrics Ltd., Oxford, UK) and a force plate
(AMTI, Watertown, MA, USA). The force plate was installed in the center of an elevated runway
The frequencies at which kinematics data were recorded were 200 Hz and 1000 Htivedgpe
Before the test began, the runners had 10 minutes to warm up and become acquainted with
laboratory and testing procedures. At their preferred running speel gonerunning), which was
deemed their "natural running pace," baseline running @&e5 km running) were collected. The
self-selected running speed was used to collect all running data, both before and aftera 5 km r
Timing gates were used to measure and control each runner's running speed. Only if runn
maintained their runningattern while striking the force plate with their right foot fully on were
running trials considered successful, and each participant completed three successful running tri
After completing the baseline running test, runners ran 5 kilometers aptb&rred speeds on a
treadmill. During the treadmill run, the heart rate of each runner was continuously monitored (R
400; Polar Electro Oy, Kempele, Finland), and the Borg Scale was used to assess perceived exer
The participants completed pdstkm running tests within 5 minutes of completing the treadmill
run, with the same protocols as the baseline test. All retroreflective markers remained on participa
for the duration of the test

Figure 1. lllustration of markers placement

2.3 Data Analysis

Using Visual 3D software {motion Inc., Germantown, Maryland, United States), lower limb
joint kinematics of the running stance phase were calculated. Kinematics and ground reaction for
were filtered at 10 Hz, by a fourtirder lowpass Butterworth fier for the denoising of marker
trajectories [10]. The stance phase was determined when the vertical GRF exceeded 20 Newtc
The ankle, knee, and hip joint kinematics were calculated using a CaraZ Xotation sequence.
Using Matlab version 2019b, thkénematic data of the running stance phase were time normalized
to 101 points (The Math Works, Natick, MA, USA)

2.4  Statistical Analysis
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A two” way repeated measures analysis of variance (ANOVA) was used (runnéme) to
test for group differences@vice runner vstecreationatunner) and to evaluate if there were any
group by 5 km run interaction. Firstly, ANOVA assumptions (normality and homogeneity of
residuals) were examined. When assumptions were met,”away repeated measures ANOVA
was usedo evaluate the main effectsthie’Q runnef andQ timel factors and the interaction of
the two factors. When the assumptions of ANOVA were not satisfied, a permutation procedure w
performed.The dpha level was set tq = 0.05. While the interaction &ftt was significant (p <
0.05), posthoc pairwise comparisons with a Bonferroni correctjor /6 = 0.008) were applied.
The statistical calculationsexe carried out using SPSS version 25.0 software (IBM, Armonk, NY,
USA).

3. Results

The threedimensionatange of motion of the ankle, knead hip joints of runners at different levels
before and after 5 km running is shown in Table 2. The statistical results showed that, whether bef
or after the 5 km run, the frontal range of motion of the ankle j¢in#(720, p=0.035) and the
frontal range of motion of the hip joint (F=23.459, p<0.001) of the novice runners were greater the
those ofrecreationatunners, and in sagittal motion of knee joint, novice runners had smaller range
of motion thanrecreationakunners (F=57.932, p<0.001). In both novice runnersranckational
runners, the frontal range of motion of the knee joint (F=12.818, p=0.001) and the frontal range
motion of the hip joint (F=13.369, p=0.001) were greater than before 5 km running. wag an
interaction effect on the range of motion in the frontal plane of the knee joint (F=21.117, p<0.001

TaHle.2 Range of motion of lower limb joints

SLTCICY IFVOOY PRV LTI T EOETEY IETIIT RENT IR
Sagitt| 44. 80K 41.71N 44.55R 45. 41K ';::%'_% ';::202,; ';::%'_%
gFronta 17.168 17. 218 15.321 16. 04K gjg_‘*g ';::%'_‘; ';::1012
Horizo|l 14.94N 14.20f 13.77R 14. 07K ';::10'_91 ';::%'_Z ';::‘B'_%
Sagitt|26.188 27.148 32.231 29.90K ';:<507_;0§ ';::%'_% ';::%'_90
é Frontal 2.85N¢ 3.9008] 3.38R¢ 3.43fy “20- Q1702 ) D725 0]
Horizo| 6.62K4 6.70K1 7.73RK] 7.73K3 ';::%'_% ';::‘é'_% ';::%'_%
Sagitt|43. 178 42. 811 41.981 43. 12K ';::%'_i ';::%'_3 ';::%'_‘(‘)
2lFrontal 14.108 14.768 10.37H 12.00K '::;:<203.’*'o“;>::103?#'o ';::%'_%
Horizol 10.96f 12.661 10. 48K 10. 69K ';::1032 ';::%'_?: ';::%'_%

4. Discussion
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This study compared the basic regular characteristics of the parameters related to the thr
dimensional joint range of motion of the lower limbs of runners with different levels before and afte
5 kmof running. It is foundhat there are differences in the thdimensional kinematics of runners
of different levels before and after lowlgstance running, which enriches the theoretical content of
running biomechanics and provides meaningful guidance for running sports gmé\bkation of
runningrelated injuries

The range of motion of a joint refers to the maximum radian (angle) that a joint can reach whe
it is active, and it is also one of the most basic and important indicators for evaluating the functic
and state of th motor system. Novice runners hagreater ankle coronal range of motion during
the stance phase than amateur runners, and Vtasalo et al. [11] identified greater ankle valgus rz
of motion as one of the factors that cause runnétgted injuries. Bycomparing the ankle
biomechanical characteristics of injured runners and uninjured runners, Kuhman et al. [12] four
that the ankle valgus activity of uninjured runners was greater than that of injured runners, whic
may be related to the ankle joint oftired runners. Coronal plane range of motion is limited. The
sagittal range of motion of the knee joint varies among runners of different levels. The sagittal ran
of motion of the knee joint of novice runners is smaller than that of amateur runnerss This
consistent with the research results of Cavanagh et al. [13]. The degree of knee flexion in runner
greater than that of ordinary runners, and greater knee flexion may indicate better runnir
performance in amateur runners. Novice runners haignificantly greater range of motion in the
frontal hip joint tharrecreationafunners, a finding similar to the findings of Quan et al. [14] that
runners have less range of motion in the frontal plane of the hip. The greater variability in hip ran
of motion in novice runners may be associated with hip instability

A comparative study of before and after 5 km running found that both novice runners an
recreationatunners haa significantly greater range of motion in the frontal plane of the knee joint
after 5 km running than before 5 km running. When the runners finish ruartngm run, the
neuromuscular control ability will be weakened to a certain extent due to fatigue, resulting in &
increase in the range of motion of the knee joint, which is time e the findings of Yu et al. [15].
Among them, the frontal range of motion of the knee joint also has an interactive effect at the runr
level and the 5 km running. The increase in the frontal range of motion of the knee joint in novic
runners aftertte 5 km run is significantly greater than thatexfreationatunners. Decreased control
due to greater fatigue after the 5 km run. Whether it is a novice runneeareationatunner, the
range of motion in the frontal plane of the hip joint is sigaifitly greater after the 5 km run than
before the 5 km run. The hip joint plays an important role in the movement of the lower limbs. It i
thought to be related to the rate of runnmetpted injuries [16]. Hip instability has also been
identified as aimportant mechanism for lower extremity sports injuries, and increased frontal rang
of motion of the hip is associated with iliotibial band syndrome and patellar pain [17]

5. Conclusion

This study investigated the biomechanicharacteristics of runners of different levels before
and after 5 km running, hoping to explore how the runner's level affectsamidlongdistance
running at the biomechanical level and how to reduce the injury rate of running and avoid the proce
of mid- and longdistance running. Prominent issues such as lower extremity injuries provide
meaningful guidance for running and the prevention of runnéheted injuries. There are significant
differences in the kinematics of runners of different levelsrdutiie stance phase of running gait,
especially in the range of motion of the hip joint. Compared wdttreationalrunners, gait
characteristics of novice runners were characterized by a higher risk of lower extremity runnir
injuries, andagreater hipange of motion indicateahigher injury risk
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Design Approach of mhgsigal Nucl
Protection System
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¥sszefogl al 8§8s

bj nukl e8ri s | ®t es2t m®ny hat ®kony, Kioamp | ¢
| ®t es2t m®ny nemeezgabdas®gs8§glis jelent Rs®g
saj 8tossi§galbzokdnk°r ¢l tekint®st ig®nyl R fe
al kal maz8sa k°er ®ben, jogszab8lyokban me |
Magyarorsz8§ga®steavenethtel p ®t es2t m®ny al apf
nukl e8ris enged®lyes feladata ®s felel Rsst
feladat komplexit8gs8r - 1.

Kulcs szavak: fizikali v®del em, kritikus in

Abstract

The design of an adequately effective, complex Physical Protection System for a new nuclee
facility requires increased care due to the national economic and national security importance
the facility and its technological specificities. The macllicensee has the task and responsibility

of planning the protection in the field of nuclear energy application, in compliance with the
requirements laid down in the legislation, taking into account the basic threat of Hungary and
within it, of the plaaned installation. The study provides a brief overview of the complexity of
this task.

Keywords: physical protection, critical infrastructure, nuclear power plant

1. A komplex v®delem tervez®si met odi
_ Minden v®del mi tervez®sk @redy&@d Smdg Va8 | ka®svzeotl
AMI' T kell v®deni?06, AMITFL kell v®deni ?0 ®s
[1] kompl ex fizikainek®deémvezriRGesrdsala® ai ban
ugyanakkori a | ®t es2t m®ny nemzetbiztons§8gi ®s ne

al kal mazott nukl e8ris eniefrigeytealkeambe elkcéinlol] v e
ter¢l etregyedat kogszab8[2hkokat ®s aj 8§nl §soka

1.1 Fogalmak

Annak ®rdek®ben, hogy Wj nukl e8ris | ®t es?
v8l aszoklktatabmbjer v®delem tervez®s®nek g
kapcsol -d- fogal makat, tiszt8zninaklta8tias$ mu
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nukl e8ri,vyag®odeatvi®sl®d e m,f ifziizk akia i h ovz@ed&fl &r ®s v ®

Nuk e §r i s : Bremgtfeense§ R ¢zemel tet®si felt®tele
il letve a bal eset ek k°vetkezm®nyeinek en
radi okt 2tvBhrwlll-adB®ket ci kl us8nak val amanmgeigvfad:
a munkav§8llal- -knak, a |l akoss8gnak ®s a k°
sz8rmaz- vesz®l|l yedlkel szembeni v®del me

Nukl e8ris Au®dhetttesv@®@kenys ®gek, eszk%°z%°k ®:
szabot8zs, a nukle8ris vagy m8s radioakt?2yv
Vi sssz,a®k®zvesz®l yokoz8gs, kernyezetk8ros2t §c¢
®szl el ®s®re, el h8r2t8&§s8ra ®kpk°vetkezm®nyei

A A agyonwdsezlacknma i ®r t el evnabgeyno)n 8@ akne g b @mpg y c
gazd8l kodg&8s folkBamartin k3elleken®R yid ldteRIn eura gdy
ter m®szeti katas®oRhagkhai, t exw®dae |eredti, A ®I
vagyonv®delem c¢c®l tudatos ®s folyamatos t
fenyegetetts t el h8§r2tson, vagy | egal 8bb
bek°vetkez®s set®n tegye |l ehet RvAagwn Kk&nrmrn
mi el Rbbi hel 811 2t8&§s8t.

Ezzel szem a fizikai v®del em nukl e8ri s
jogtalan el't ajdon2t8§s ®s szabotgzs elrett
Az At omt ©azwd@nbybi ak szerint def hezt &1 § @z -a fniukil |
fogalan8an Mel sR szab8lyoz§8s, techni kai eszk
is v®detts®g r®szek®nt a nuksl er8ardiiso a
al szemben el k®°vetendR jogtalan el
t ®s®re @3 el h8§r 2t 88s8ra ir8nyul
i hozz8&8f ®r @sAtwE&&d ell 9e0nt 220l 1alt. t re(@etedB] j§ {1k9:a |)
t - elt®r R megfontol Babn eakhpot §r &
st, amely alkalmas meghat8rozott r
i -k, stb. fizikai s®rtetl ens®g®nek

©OQ O

Lehet s®ges c®l pontok azonos2t 8sa
Atervelz®R | ®p®se, ,hloglyi za8Z omnos®&ech kim ®d gn d |
rendszereket, r elnedseztes &g eednvedy®it p o nrti okt a tA

T Nukl e8ris | ®Ate 5 19WR0Aly (X®19.) Koanz rendeletr § ny a d
vagyis v®deni kel

0 a nukle8rist&8&zomd@rry ®otf e(daszn§l §s

0 a radiol - gi ai ki bocs§&t §s szempo
rendszerelemeket,
o a radiol -giai sug8rforr8sokat.
T A | akoss 8qgl |laSlkiaSmuSeitsR t - infrast4ukgbyakd
vagyis a villamos energia termelR funl

1 Egy®b v®del mi ®rdek al apj8n azonos2tot
1.3 A fenyegetetts®g meghat 8roz8sa, megi sme

T Nukle8ris | ® es2tm®nyk®nt

Jogszab8ly szerint daFiRainkda&il eVv®del miel |
anyagok, radi oaktzyv sug8rforr8sok ®
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em b|e1/zvg®t ekle®vielki al akt ani ,anyagoiletve b i
kt2v sug§rforr§s megfelel R v®de
§ a radi ol - giaipok\ e&thk d z mpaly e k
erel edleriB. szabot §8zsa

, ogy a nukle8ris | ®telskegqm®Pd§s ok
I tervezni , a Tervez®si [1lANakfedy
es2t meny k®nt a Tervez®si Al apfenye
sz2nTs®ge a er vrak ®s k i snzt eempdoRn t | &
§zatel emz®s j oga ®s nemil] f e
8bbiakban: E ed®|yes) AOsTggoe
ergiaHivata[l] (t ov 8 b ak bamagO/AaI—r) pol g8ri
osszol g8l at ok bTne¢l de zR, Mlalkemign:
at §roz8sr a.

rvez®si Alia p fobreke gkitzePtathsmadgg za a v
z8§mot , sz8§nd®kot , motiv_8ci - tet,
ban-any®goszeeszBMmk®sz| etet ®s | 8r i

A Tervez®si Al apfenyegetetts®get me g h
§1 | ami eszk?z°KkK.el kel l ki eg®sz2teni

T Ak®s Rbbi ekaksoosrs&8ng al apvetR sz iks®gl et ®

Azt, hogy a | akoss8g ell 8t8§sa szempont
techni kai eszk®z°%°kkel kel v ®d egyveres | «
Biztons§8gi frs®gr RI sz- | - 1997. ®v i
Bi ztons8g(tdv&sW®yigekedd: [A|@RIHe)NABf f ead §I
jogszab8ly al apj 8MRkaazpi Or§zx&Ea@gs KRaem kRIrC
hat 8rozatban sz-12tja fel az Enged®I| ye
1T Egy®b vo®daellanp] 1 dekonos2tottiko®kBganrt ak

ivedel qn®hyel ; ha van,sakk®Ilry af ivpyealt &kmhb
nemzet. mi nRs2{5p.tt adat ok v®del me
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1.4 A megfelel Ren hat ®kony, komplex v®del mi

_ Ha tudjuk, hogy Amiilteev@eeRini kRMpeh atn&i axk
Ahogyano, vagyis a v®delem jellege. Az azo
k°vetel mdnyeket figyelembe kell venni.

Nukl e8ri s | ®&ties 2ktam® rnvye®kd®&H te na mi inkii ni 8l diusl S§tiseic h
azAtv.31. A ®s a 190/2011. Korm. rendelet hat&ro
kel l venni a Tervel[3®@si. A akpof nepnlyeexgiev @ d e [B]®ig 2

hat ®konys8g8§nak igazol 8§8sa ®s][lka \Wiitze lkeaz Q[&/t® dre
(a tovs8bbiakban:EnRgwTd)® I|byeensyi¥jfte8l sagdvaat |

Anukl e8§ris v®detts®dEng@&d@y §ddn ocastrendizael® so z
rendszerel emek v®del m®r e-v &doenlaetnk omi nifm&liiksai
jogszab8l yban nem szab8l yozoAzt ,h6 az¥tnnoustzatto-t t
rendszerelemek Fizikai td®&esl8mia Ber Ebhgre d®? vt
k°telezett s®ge, ugyanakkor vedel m¢k pozit:
hat ®konys§g§t, 2 g-hen b@Imuzt eart Beshurky kedvea Bl s . | ®t .
vonat koz- j 0gszahe8sl2ytoekt t §lrteanld s@a e me knetv, ren.
Aki eg®sz2tR v®del emmel 0 sz¢sgks®ges el |l §tni
nukl e8ris vedéeltR®OgeEeagivonalk &lomazott mechani
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detkt 81 - berendez®seket, ®| Rer Rt sth&®s tvy kel mi k
vR®del em c®étjlanafjageaul hozz8&8f ®r ®s akads8l yo
k2 s ®rmilmmarabdd et ekt §1 §sa ®s dokument 8§l §sa

Az Atomt °r v®nynek megfelelve az Enged®l| yes

szerepl R t8mad8sokkal szemben megfelel Ren
mT ko di]let Az atomenergia alkalmaz8sa k°r ®ber
enged®l yez®si, jelent ®si ®s el l enRrz®si ren
foglaltak szerint a | ®tesAtahkatmarveondettnnol
radioakt2v sug8rforr8sok ®s radioakt?2v hull
ki kell al ak2tani a | ®t eRehdele®n ys zf.i zmelali ® kvl R

szerint.
15 Fi zi kai Ve®del mi Terv

Fizikai V®delAmi2. Re r3v .Adadtaitpzi§knai v ®del mi r
elrettent ®s, ®szl el ®s, k®sl el tet ®s ®s el h§r
t ered ®rtj ¢ k.

A vonatokd2-011. Kor m. rendel et 4 . S z. me | |
r®szbRI tevRdi k °ssze:

A A fizikai v®delmi terv | ® es2tm®nyre vo
A A Programozhat- Rendszerek V®delmi Terv

A A nukle8ris anyag,®sr adidd akatk2t\2 vs thqu§ rl facdr®r
fizikai v®edel mi terv.

E tanul m8ny ki z8r --tagvandt®k @ezsizk m®megl y re/kKl
el emz ®s ek ®s model | ez®s ek seg?2ts®g®Vvel ber
Orsz8goBFRReampit8nys8§g sz8&mS8r a, hogy a nukl
azonos2tott c®l pontok v®del me a Tervez®si
megfelel Ren hat®kony. A FVT k°tel ez Rzzamegt al

Az ©°ssze8ll 2tott Fi zi kai Vedel mi Tdeffer det

Al apfenyegetetts®g meg8l |l ap2t8sa irg8nti k®r
Al apfenyeget etitas @pahte 75 BhgRFEDVFIVE a.n %t mut at - k A
al apj8n nemzet:i ATitkos! o, ez®rt annak HY°ss
munkag8ll om8son | ehet s®ges, a mi n[Bsnmtetg@sait §s o
biztons8gi k°vetel m®dnyeinek megfelel Ren.

Az Orsz8gos Atomenergia Hivat al gl tal j -V
|l egal 8bb 5 ®ves gyakoris8ggal felg¢l kell wvi

2. Konkl Yazi

Atanul m§nyunkban t8rgyaltak alapj8n ki, jel
nukl e8ri s v ®dcieitatv® @ g Rearkd s mert ®@rzek ki alak?2t §®@
®s rendejl®dszae§intolk ban me gemardi§ar-o z ohtotg y urg®sa
terveknek ® s a ki al ak?2iminddemleordsa enmate&kl yos Ter v
meghat 8rozott t8&8mad8sokkal szemben kell, h
Orsz8gos AtomenergianHimeghat §8dzattt hBe By ez
megfelel Ren r®szletes ®s konkr ®t kell, hogy
magatart 88§son t %l hat ®kony, racions8lis, egy
'ATel ecommunications Electronics Material P
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tervezhessen, majd &8 ® s Rbbi ek ben ki ®p2tsenncs,zemghne
jogszab8ly vagy OAH %t mut at Al amfmend ye ged tRetrtns

k°telezR tartalmi el emei |l egyenek, milyen r
Az egyes ®d e | mi szintekhez javasolt r®szletes
lgyn®ks®g (NA}) ®s az OAH Yt mutat-iban ker
nemzet.i nukl e8ris v®detts®gi piacnak ®s sz
kieg®sz2teni, pontos2tani. A konkr ®t mTsza
takti k8kat tartal mazi- nuFilzei8krais Vb@&dzetlommis 8§83k s
nemzetgazdas§8gi szempomhnhdkat ter ggez®menb @ sniv ®F
nemzet. mi nNRs2tett dokument umk ®n't kezel enc
protokoll ok, amelyeket a nukle8ris | ®tes2tn
hogy i smerjenek, nem miniRks&it hé®R&| mizoM®IBY \8¢
esetlegesen akad8lyozza a napi munkav®gz®st
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¥sszefogl al §s

Mi nden projekt sikere abban rejlik, hogy m
kezdem®nyez®sek eset®n a felhaszns8l -k 8I1t:
m§ s, h®t k®°znapi, nor m§| projektak fesbada®nm
el fogadj anak, azt m§ s szervezetek, gazda
mindenk®ppen 8t ¢tR sikerre van sz¢ ks®g. A
szektor 8t ®rintik, 2gy nemuken8nlyh et®l jeal, az
az innovat?2y projektek szerep®t , fel has

p®l da®rt ®kTnek tekintett projekt p®l d§j &n
a stakehol der ek olednale&gry-els, jalpreaze&k tnt ekrejr e

ki emelve azokat a t®nyezRket, amel yek azt
kutat8s eredm®nyei al apj 8n.
Abstract

The success of any project lies in its acceptance by the end users. For riat®les user
acceptance is an even greater risk than for other, ordinary, normal projects. For a novelty to &
accepted by users, adopted by other orgdioins, economic operatoend widely used, it needs

to be a resounding success. Innovative imtiet affect all sectors of the economy, and education

is no exception. The aim of this paper is to illustrate the role of innovative projects and their
perception by users through the example of a project considered to be an international exampl|
The progct will be presented from the users' point of view, from the stakeholders' point of view,
through some characteristics of the project scope, highlighting the factors that make it usable ar
attractive, based on the results of a questionnaire survey.

1. Bevz et ®s

Az innov§8ci- fontossg8§ga az ®let¢gnk minden
egyi k al glpf eBnmetkel mdgyon egyszerT oka van.
mot2vuma, amely szinte mindenbholnejmzledangavarma
| ®p het a fejl RdA®s Yt j 8r a, ha a gazdas8g Kk
versenyel Rnyt biztos2t . ®s magagagbbi pae &m
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elmozdulnil2l. Az i par §gakban nyTekl°RInRy ev 8al zl cakl a® rotk® kvte
fée¢ga, ugyanakkor az ®rt ®kt er emt ®s hez n®l k
®rt ®kteremtR k®pess®g pedig szervesen °ssze
t°bbek k-®zs°tktta®pwiEbok ereddihm@ny dgs®g®oeBci s

v8ll alkoz8soknak megfelel R szervezet:i tul aj
al apvetR kompetenci 8kat ®s megk¢l °nb°zt ett R
megnevezni. A versenyel Rny megteremt ®s ®hez
gondol ni , amel yeket a v8llalkoz8s adott i d

i g®nyek magasabb szinten el5®2 tihren dRK8 ckii - amak
hiszen nem a g®peink ®s az eszk°®zeink fogna
el me, vagyis az ember ®s annak tud8sa, ame
tekintet ®ben azk@emit®@s Rt Aglyi® R®ktkcemt ®s f c
me g, hogy mekkora mennyi s®gT p®nzt ford2tot
is tRkeig®nyes tev®kenys®g, mert el sRk®ppen
innov§8ci - | ®t rej°jj°n vagy hal adj on. Az i
nemzetgazdas8gban megtal 8l hat - val amennyi g
egyben a gazdas8g egyi k fontos merReng§ma ®Nn
®s annak jelentRs®g®t 8ll2tja f-kuszpontba,
teszi.

2. Szakirodal mi 8ttekint ®s

v8l toz8s | ehet Rs®ge mag8bhan hordozza a
rj edkred, aa tsezarl® §l t at §sr a, a technol - gi
vezet ®si , szervez®si m-dszerekr e, S
nak ©°sszetet[f]ls®H®ya®dasgegr imazBogniuk kels B g
s®gesen fel kell Bk[@szpalwnglekalak &2 e 06Kk
bi fejl Rd®s ¢k, de az eddig el ®t ere
ys®g. Az inene@lcRk ko gsazdats8g¥% mT ko
e[10f. ®tA |l gazdas8gi szerepl Rknek magukna
s8gosabb termel ®si el j8r8sokat, Yaj k
z R prieazczoeknaetk ,s z%j hat ®kony szervez®si,
at2vvsg§ v8ljanak. Ez a felsoro
[ d]i - At ties mel ®kenys®g fenntar tB
el mindmiandmaay§k°zszf®r§ban. A
teni z¢ks®ges a beruh8z8si ®s
| met aphatnak a [Rer denyh@®pegs®
gt eklbear §®s el l ett a m8§ s o k §
e c

<SWSTO0<QOT @O0 X< O

TQ@QIXW T TXONLOD NSS<0o® X< @

n —

- =SQ@®> 0o —0
Q@uye®—+tsSaND<~

s aj
rTs®ggel az |nnov§ci- adapt § j
hat mag8batfl3l%j Azei Ta®yg8s§®rzeforr §

k, c®l ok, amelyek a v§8llalkoz§s
elnek az ¥ dons8gok | ® rehoz8s8r
bnaonl -ggitaecH ej | Rd®ssel, a gazdas§8gi n
yzati t8mogat 8§ssM]. Asganefdac@E@®s bdémr|ViRz
I
a
a

SWS wWww ®NOD

z
i san Yij techni k8k megj el eth®sies ebubyyla
ngol 8sokat ®s fejleszt ®seket i s €
forr8sokhoz ®s %% anyagokhoz is kapc
eredm®nyezi, hoggla kmegd®bbd&sokasznglk
en sz8rmazik az innov8ci- talgn legh2zres
y Schampet kaniok2rg8kd8§sz megk®°zel 2t ®

72

@O0 FPTTXOX@ITIOD SO TOATRQY Y E S X
So~—Tgm<ooon



Csi sKdgsirCgnes, VdI(ESR20ZE n o

a gazdasgigbmams a8fdomegszakadg&sgval ®s a ki al
folytonoss§8g megszakad8sa a kreat2v szer

|l et ®t em®nyesei: folyton folyv8st Y 2tanal®Rg®
Yaj el j8r8sokkal, Yaj ter m®kekkel, Yaj er Rf or |
tekinti Schumpeter az innovS8ci - tipi kus mec¢
t°bb innov8ci-s t2pust][l5.s Smeogk §tsu dnomkd ak g I, ° r
versenypiac egyben z®r .- ©°sszegT j8§t®k is, a
kezott az Ji6)l eAi ppaaonkan egyi k f ®I nyer, n
piaci rsmieseéeid®s ékl oszIl anak valakik k°zott
addig, am2g tov8bbi ig®nykiel ®g2t®si | ehetR
a folyamatban a v§8llalkoz8sok sz¢gnt el e®keitn
teremteni a fogyaszt: -ik sz8m8r a, mi ndaddi g,
teljesen ki nem mer ¢l nek. EbbRI a megk®°zel:
i nnovs8ci - a versenyben mar ack§s hfogylyt @tze lien,n of
i g®nykiel ®g2t ®s i |l ehet Rs®gek fokoz8s8§®rt, f
Ysj ®t e®lemt ®s ®s az innov§8ci - rokon fogal ma
technol - giai, peavez®sezen®oaiv8Ecagy 8 ®rt ®Kk
jel enti azt, hogy az Yj ®rt ®k csak innov§gci
versenyel Rny is rokon fogal mak. Manapoy@| mé
[17], [18], [19] Ma m8r senkit sem kel i gazg8&n meggy
Sokkal fontosabhb k ®r d ®s azonban az, hogy

el Rseg2teni az innov§8ci - ha®®kbdbogsafg&02uhl
megval  -s2tg8s8val ms§r a kezdeteitRI fogva,

folyamatotf20].Az i nnov §8ci - projektszeml ®l etT ®rtel

o}
a siker egyi k f on2al]p[82], 3D PR4),d25IRj e ®s faktor a

3. Anyag ®s m-dszer
Atanul m8nyunkban bemutPatogtetkt megapdeemeht

k°zz ®024¢ ¢ | egi nmoprkerk8elt- b b elistas 5 2 & r e (PMIR j2621). A

nemzet k°zil eg el igadattasmeretany®dok, projektmenedasmenestandardokat
kidol goz- szervezet ®vr RI ®vr e, 2020 -ta g
k°vetendR p®l dak®nt g8l 1l 2tand- k a j°vRbeli
bemutatotiAtalaPrempr oj ekt a digitali z8ci - ®s ®&r me e
figyelmet. A proj ekt sz2ntere EtiYipi d) cadlalp§Fncazop
rendszeren dolgozik, amely ubiali tn§id&Khamk ®san &t
Ez az®rt fontos, mer-da i dA@®@k8&km k®In,a gy mir ®jselee 1

digitg8§lis ®s a p®nzg¢ggyli kirekeszt Rd®s szem
hi 8nyzott egy megf el elvR8 nrtearr ds8zse8rr aa V¢ ®y z d teth:
sz8ms8r a, hogy bi zony2ts§8k tanul m8nyi bi zc
fel sRoktat 8si i nA®z¥WPnyekhdsz&mEBAOO 7500R 061 §ha
sz8m8ra biztogkt 8lbiizt e®ne BEoys aa&m @ks &gyootmo n
di 8kok teljes2t m®ny®t, poad s nt énprgdkmihidloe tz .
valahak or m§ B katdid egintagyobig zhleak klagmc mut at j & be
hogyan seg?2thetnegkazad apdzmgiit 2vv8d &t H& S & in neiA fRmio |
t Yal . A proj ektzne&kt ik-°psiza®in hcekt tRawti®8gsai e nvi anli -ssz t a®d
tanul m&8nyi teljes?2t m@emwdtkdottAl ,j erhiewe Ip renz ekkar §
miniszt®8l fettBatkanul m8nyi teljes2tm®nyre eg®:
el hagyj 8k az oktat8si rendszert.
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Akut at 8§sv 8loars&zmda kat arra k®rtg¢k, hommjgkt ®r
terjedel mdnek n®h8ny t®nyezRj e -taRliagp4 8a@r j AdFH
®rt ®k el t ®ks, @&rhto®k aaz tl®nyeefR @®rRigPlnpgygiempge, t

mivolts8t jelentette. Aprajektkme§ht ® ®cE®V ol
az, hogy °9sszess®g®ben hogyan ®rt®kelt®k a:z
mi nt 8ban szer epilaR fwdlsRS ndkd, k ndQz @P¥f 600k, Yo W ®Qg z
v 81 as z adaaky, 238%a2a%X, valaminta645% k a Z gener §ci - t e
2022 8prilis8ban ®s m8§jusg§ban t°rt®nt meg.

4. Er edm®nyek

|l sR | ®p®sben arra k®rte¢k a v8laszad: kat,
beamgloanBjs§ n . Bdgymaof ned hhaats-z,n § | - k k& rz&n y6Rtamt h
| - nak v agyaztja znoankb a@r tnRekgedl °t b&®bke nnt Rs z ehroegpyl R
s z a-@dc ska k3 3k8 ZTerpee s aszzaizn temi ndRga dledtt enak t . £
al bgyumlegvh shzogg8yl jeuzk az °sszbenyom8s hog
t ® s ®t | adplreimeegyes jell emzRi ment ®n .

5 (kivsgT -
17%

1.8bra: Az Atala Prism projekt 8I1t:
Forr8s: saj 8t kutatsgs, 2022, N

v8l asgyadark§ myaban (3, 84386})j) BRvRBRf pkopekihak,
nyban k@82@r diek Thar tEztetnSkk? vaszZlt szi nt ®n mag
znossBgavdlB3amiolmt annak haszn8l hath-®s Skgea tic
aszad-k profitorientn8kt adak82@) 4838) amkAtt
2895 . ¥sszess®yg®ben az egyes ter j eaxhadhdtjekmhogy! e
a el hamizwé&l - & pr oj egkutk ka® zgee 11 e8ijl § b ichkosz82d8ad fd k A n
® ®kel t ®k annak nagy vofnakussz ,dian@igitagn®rsdeSkyTA
a haszn8l hatntss&zg8 monagykapott azt mutatj a, h
gondol kodonknak. oAskg8pgott eredm®nyek azt mut
is sz2vesen fogadj 8k azetehhaemi ha shoanfl o g ksewpdte
t8masztja al §.
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j ° v R - =heysseesssss——— 3 436
®r d e k gusese@geessssss——————————— 3 041
hasznc_ 3,395
Yaj sze_ 3,209

0,000 0,500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

2. 8bra: Az Atala Prism projekt scoc
Forsr:8 saj 8t kutatgs, 2022, N =

Mi el Rtt f el t 8r jnuekg 2at @l r@sjee k&t$ eSal 7t eael g8ynkdes® P e td gl
kapcsol atot el sRk®nt &z &iddtad @lo 0o b e medgjédeleRil ® s
j el | emz RAikaposelathe®nat §sa ®r dek ®ben varianci aan:
m-dszer seg2ts®g®vel, melynek eredm®nyeit a

1. t §AzIA®laRrismprojekk cope el emei nek ®s a pr
°sszef¢g

Ctld Sz-r F Sig.

® g 2,000 0,000] 11,857 0,000

®g 2,000 0,000

f o

)

v

Ysj szer Ts®

3,000 0,906
3,244 0,759
8 3,862 0,351
3,209 0,839
2,000 0,000] 23,108 0,000
2,600 0,548
2,912 0,763
3,692 0,565
8 3,828 0,384
3,395 0,754

o
—
Q

hasznoss§

©
e ) bl e el e b e e e e
©)
(@]
< M~l—*ln @
o @KL

(ﬂ-bwl\)l—\—|01-l>wl\Jl—\5|U1-l>wl\Jl—‘—|U1-l>00I\Jl—‘
=
Q

®rdekess® el )®g 1,000, 0,000 16,939 0,000
el ®g 1,400 0,548
el fo 2,912 0,606
i) 3,141 0,768
(Kkivs 3517 0,785
otal 3,041 0,833
j°VR f - ku (el)®g 3,000 0,000 13,611 0,000
(el ®g 2,000 0,000
(el f ol 3158 0819
(i ) 3,564 0,656
(Kivs 3,931 0,258
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Ctla Sz-r F Sig.
Total 3,436 0,750
fenntarthi{l (el)®g 3,000 0,000 5,789 0,000
2 (el ®g 2,000 0,000
3 (elfo 2,789 0,840
4 (] ) 3,103 0,749
5 (kivs 3,483 0,949
Total 3,029 0,848
relevancia 1 (el)®g 3,000 0,000 11,298 0,000
2( el ®gs 2,200 1,095
3 (elfo 2,895 0,795
4 (j ) 3,295 0,758
5 (kiwvs 3,862 0,351
Total 3,221 0,808
megval -s2{1l (el)®g 3,000 0,000 6,364 0,000
2 (el ®g 2,600 0,548
3 (elfo 2,965 0,706
4 (j ) 3,269 0,715
5 (kiwvs 3,655 0,484
Total 3,209 0,711
haszng8l ha{l (el)®g 2,000 0,000 7,173 0,000
2 (el ®g 2,600 0,548
3 (elfo 3,158 0,819
4 (j ) 3,449 0,677
5 (kivs 3,690 0,604
Total 3,343 0,760
kez®rdekT{l1 (el)®g 2,000 0,000] 11,234 0,000
2 (el ®g 2,400 0,548
3 (elfo 3,158 0,862
4 (j ) 3,500 0,734
5 (kivs 3,931 0,258
Total 3,401 0,800
profit oril (el)®g 3,000 0,000 1,162 0,330
2 (el ®g 2,800 1,095
3 (elfo 2,263 0,720
4 (j ) 2,500 0,964
5 (kiwvs 2,586 1,296
Total 2,453 0,957
egyedi s®g |1 (el)®g 1,000 0,000 9,739 0,000
2 (el ®g 2,400 0,548
3l foga 3,035 0,801
4 (j ) 3,013 0,860
5 (kiwvs 3,655 0,721
Total 3,076 0,885
kel ts®gtall (el)®g 2,000 0,000 2,122 0,080
2 (el ®g 2,800 1,095
3 (elfo 2,754 0,714
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Ctla Sz-r F Sig.
4 (] ) 2,769 0,882
5ki v 8l 3,172 0,966
Total 2,820 0,856
kernyezeti{l (el)®g 3,000 0,000 2,039 0,091
2 (el ®g 1,800 1,095
3 (elfo 2,772 0,926
4 (] ) 3,013 0,960
5 (kivs 3,000 1,282
Total 2,895 1,021
Forr8s: saj 8t kuta
¥sszess®g®ben el mondhat -, hogy a projekt
jell emzRi nek egyenk®nt i meg?2t ® ®s ®t i s
k°rnyezettudat oss8g, a pkolftis®gti aeknar§&k os =&¢,t
a projektre adott 8tlag®rt®kel ®s a szignifi
al apj8n, hogy azon v8laszad-k akik a projek
az 8tl pgwmB8l magasabbra ®rt®kelni. Ugyanez m
v8l aszad:- kra is. Jelen esetben is kimutatha
az egyes jellemzRk 8tl ag®rt®kepr Kj°eelltt t° s sAze
mi nRs2t ®s ®t , hajl amosak az egyes jellemzRke
mutatj a, hogy a v®gfelhaszn8l -k megnyer ®se
tekintet ®ben

5. Konk!| Y%zi - k

A 21. sz8zad techni kari¢glvetv@rmg nw&lit cazsisedrkes® g
inteligencia, a blokk 8 ncp Ysalnme gol d 8§s ok n e mers¢alket @ n ,p ®n a
t ec hniodt g a2 v i par 8gakban emel kedltekt 8ksib,an |
eg®szs®g¢gyben is egyar 8§nar §8§n.y bAnt- ebcbh n ad)d-Repse
innov8ci-k al kal maz&esrae pnleRikc slaikv 8al tm&g&n az
begyTrTzik a nonprofitamsgarzygaz &is é\kprejekirhagas @i
szintTre vast- - a®fePkhkab®a€l -k 8§ltali el fogad
EbbRI | 8tszik, hogy a hasonl .- kezdem®nyez®s
ami biztos alapotjelnt het a j°vRbeli, ak8r korm8nyzat.i
A projekt k°vetendR p®l d&t p§lolbd t®E K & memeskks z &
az ok at §s, hanem mBa, t koemtmp:,d teet necki 84 suekt kRptsolates .

i smerete&k ®eppe¢rsaez®st kulcsfontoss8§g¥%. Jel e
annak ®rdek®ben, hogy a hasonl - kezdem®ny
projekttaerfvenrt®is hezedm®nyek ment ®n.

Keszonetnyilvg8n2t§s

A tanul m8ny a Nemzet. Kezszol g8l at i Egyet
t 8mogat §s8val k®szg¢l t.
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M®r n° ki Szimp:-zium a

(ESB 202)
Qo e [ ) http://bgk.uniobuda.hu/esb/ ESB
ASandDollarpr oj ekt , mi nt a p®nz

i skol ap®l d§8ja ®s annak pr o]

A project-based evaluation of cryptocurrencies using the
example of the Sand Dollar project
Csi sKdcskrt Cgnes

1€budai [Egkel ethiaziK&rsBygjapsKkMagy aror sz §g
kocsir.agnes@kgk.wubuda.hu

¥sszefogl al 8§8s

A 21. sz8zad |l egnagyobdpi vdlvimB&igia- szt %erl Rk \ed
digitaliz8ci - az ®Il et mi nden terg¢let®n te
mi nden szerepl Rj e sz8m8r a. Ahhoz azonban
mi ndenk®ppen otboboonopnkamzkelnll i mez t ®r ben,

digitaliz8ci- |legl8tv8nyosabb szerepl Ri k?©°
is. A Fintech c®gek mellett megjelentek a
nemcsak abadmnkbadB8em a k¢l °nb°zR fizet ®si
megol d8sokat . Jelen tanul m8ny ezen gondol
k2v8§nja bemutatni a felhaszn§gl k szemsz©°gga
p®nhkek, ®s m®gis Y 2t8&st ®s YW dons8§g ®rt ®Kk
kiemelt jelentRs®gT ®s minta®rt®kT Sand Do
a projekt hasznoss8g8nak, valamint c®lj 8na
Kulcsszavik:35 t ®m8&8hoz kapcsol -d- kulsz- megadS8s
Abstract

The greatest achievement of the 21st century is embodied in the advancingaligiteéfforts.
Digitalization is taking hold in all aspects of life and is atsmging significant relief to all
economic actors. But to reap these benefits, we need to be comfortable in the online space a
in the digital world. Banks and Fintech companies are among the most visible players in
digitalization. In addition to Fintechompanies, there are also Regtech companies and Bigtech
companies, which are bringing innovative solutions not only in banking but also in various
payment solutions. Following this line of thought, this paper aims to present an evaluation of
project fran the users' perspective that is related to digd#tn, crypto money, and yet
represents innovation and novelty value. The aim of the paper is to present the Sand Dollz
project, a project of high importance and exemplary, the evaluation of the scaisers, the
assessment of the usefulness of the progext its purpose.

Keywords: Project, scope, users, coguirrencies, Sand Dollar

1 Bevezet ®s
Napjaink el Rret°rR digitalizg8ci-j&8nak k°s

gazdas &g smienkdteor 8ban, ez al .| nem ki v®tel a
a digitaliz8ci-s k®nyszer. Az Y szerepl Rk
versenyhelyzettel tal lt8k szembeszmrgaklaRk
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me g , mint versenyt8rsak a szolg8ltat8sokt -

gyorsan al kal mazkodni k®pes szervezetekkel

jelent Rsen befoly8soltRpPp®nz3g®selkzekEmr hed

versenyben [1], [2] Jel en tanulm§nyban egy ol yan pt
2 §n

I
digitalizgci s t°rekv®sek nyoms§n k2v ja b
felh2vva a figgy®gmee ®sngkewmpsPeeT A t ®ma
n®h8gny szt ejteni a p®nzr RI , tiszt8zni an
kri ptop®nzek fogal m8r a, ®s a vel ¢k kapcsol
g-Rcxal 8§ venn®nk ezen t®nyezRket, mi ndenk®p
fontoss8g&hrand . esAzk2a0088 - dott v&8ls8g egyik |
p®nz¢gyi piacokat magukra hagyt 8k av oslztaS8hbsa
amel ynek 8r a had¢nanutatkozott neg Blz[84].dH ® elkbi pt oeszk?
az ®rt®kpap2?rokat, a p®nzeket, ®s egy®b koc
helyeztben. Sok tanul m8rndyne®s ak wtzaatbEd yfoel§s? |
szempontb-1 jelent vesz®lyt az eszk®z°k gya
A p®nz a gazdas8gban olyan szeimpzegatait
tartja azanzak &Ahh&zihiogly6la p®nz be tudja to°olt
®s a fizet ®si fotgamz&mieadn keh®Rgayb1allsamjke[l7 Ine
hordozhat - nak ®s el sR ®rt ®k kel b2r.-nak ke

b
akkoraklasszit s k°zgazdas8gtani csoportos2tgs al a
t al

p®nznek van egy §I 8§nos ®rt®k m®e R? zc §[@.nke
Mi ndez azt jelenti, hogy a p®nzmgek kt®irtey!l &lat
r ®s z ®r e. A p®nzfejl RI®s sor88n sz8mos eszk?
eg®szen a belsR ®rt®kkel nem b2r- p®nzekig.

vol t, hogy ezt a 88&r s®dalhaml| taadj| ak &Irft@g aRd

teltett®k be a p®nz funkci -it, ot t a haszn
f ®mt art al ma. A bel sR ®rt®kkel nem b2r . p®n
forgalombantat j a a p®nzeszk®°zt. Azonban fontos az
sz¢,¢ks®ges az, hogy az 8llam akt2van szerep
kell b2zni a p®nz kibocs8t- -j8bam,s=z21 &lkgd 4
i s, k®pes megRrizni a p®nz O®rt ek ®t mi nden
egy®b funkci - -ja is, mint a vil8gp®nz funkec
egyar8nt. Vil 8§gp®nz fapksi k®pesagganj Ebe®s R
®s az eur-ra. A hitelp®nz funkci- azonban n
teremt ®s®vel, a hitelez®si tev®kenys®g¢kkel
Mi ndeml|l ass®&nz form8j 8ban t°rt®nhet csak meg,
hivatottak k®szp®nz kibocs8t8&8s8&ra. Nagyon f
i s, mi v el a p®nz kincsk®pzR funrkaks-§ @&p 2 &8s @r
Tal 8n ez wut - -bbi jellemzR tekintet®ben veti
digit8lis p®nzeszk©®z?°k, a kriptovalut 8k §8r-
i dRszakokat tekintved, ihsaneii nadke&re nn a puonrk cb e
fel hal moz§8si eszk®z funkci - ®r ve®nyes¢l ®s ®t
form8ban megtakar2tott p®nz ®rt®ke folyama:
pontos meghate8rlem&«8§t elleheA kriptop®nzek f
®rvelnek azzal a t®nnyel, hogy az imfvlie§cgisl
mi v el annak ®rt®k®t teljes eg®sz®ben a kere

Ha jobbar wzesmggkr a kriptovaluta8k mTk°ode@
p®nzeszk®°z funkci- -k k°oz°tt nemcsak a vil 8g
hanem az °©°sszes t°bbi funkci - i s csakszkdrzl
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funkci -j8ban ®rtelmezz¢k, akkor | 8tni kel
az 8ltalg8nos k°zv®l eked®s al apj &mt@rnmo@&ked
[11]. Fontos azt is kijelekrt esiak Rgyy aalokti Pk
ahogyan a kaori kagyl - esete kapcsg&8&n is | §
maga a technol - gi ai hg§tt ®r i s, val amint a z
8l | amok 8ldazdt &serre;, | (tK2bneav ®s | ndia Jel entRs
haszn8l at 8nak ®s elterjed®s®nek a korl 8t o
p®nzeszk°z®°knek, akkoolfadmnt,o $a8mi&€ dred@dl 2d4ken®irv Ra
funkci - k®nt val - szerepl ®s ¢ ket is korl 8toz
I 8t nunk, hogy ezek a p®nzeszk©°z°k nagyon
§ru®rt ®k®hez val |l kal mazkod8s zk ®m®gs &g ®stz
infrastruktur 8lis h8tt®Fr megl ®t e i s. Egy e
mind azelfogadt t s8§g n°veked®se ellen hatnak.
Mindezek ellen®re jelentRs | ®p®sek t°rt®
i ry88nba, azonban nagyon fontos I§tni azt is,
Sokan Ygy tartj8k, hogy a bl okkl §n al ap¥% t
Ez azonban nem igaz, amit ¢ga&badol kuEadu@sm@go
|l 8thatatl an szerepl Rk vannak, nincs az ®rt
probl ®m8t okozhat, fRI eg, ha nagy ®rt®kek v
al -1 val - ki b%ij §sa spz@nnzt;®ny i ¢ snfekgkoe dt§ s ok ba v
megjegyezni, hogy a k¢l °onbozR gener 8ci - kb
megol d§sokr -1 . A Z gener8ci-ba tartoz- fiat
eszk?©z©° k8§ sqa3]k[a4], f18]z[16], [17].A f i at al felhaszn8l -k
tiszt8ban a kriptoeszk©z?®°k kock8&8zat §val ®
felhaszn8l -k azonban megfontoltabbak, i nk§t
odafigyel nek a kock8zatokr a, val amint kor
v8s8rl 8§sa ®s felhaszn8l 8sa tekintet®ben. I
p®nzg¢gyi mTvelts®g, ®s a f el hazmporfokmiattdodtosa¢ g
k ®s Rbbi ekben bemutatott projekt meg?2t ®l ®se.

2 Anyag ®s m-dszer

kt a
BM2z1)
1§11 -

Ajelen tanul m8nyban bemutatott proj
top 50 projekt 1ista szerepIRJek(I?Ml,
homokdol |l 8r (Sand Dollar) az®rt egy
°sszefog8s8nak eredm®nye. Ez a kons ukci -
az8ltal, hogy nagwnwoblzbPgyoh®8gehokdvEnkadp
®rt ®kel ®s®t a h®t k°znapi emberek szemsz©°g®b
vol t el Rfelt ®t el sem az iskol ai v®gzett s®g
®r tl@kse al apj 8ul szol g8l - k®rdR2vet b8rki kit
kivglasztott projekteket a proj ekt terjed
megval -s2that-s8g, stb.) al Rlp¢ 8 feRgiyg4alt8elra sezdar
®rt ®k el t ®ks, @&rhto®k aa tl®nyeefR @®rRigPl npggiepge, t
mi vol t §t jelentette. A k®rd®sekre 172 dar ¢
vE8l aszada kf e319s35f%0 & U6k mb°% ®pf ok % v®gzetts®gge
aazV,233% az X,valaminta645% k a Z gener 8ci - tagja. Az
m8j us8ban t°rt®nt meg.

~ D

0
d
r
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3 Eredm®nyek

Ahomokdol |l 8r az el sR, kovamBonyas8l Aapb®h 8 es 1
me g°tt az az ind2t®k h¥%z-dott meg, hogy a B
ahol a k®szp®nz sz8l |l 2t&sa kifeje
it 8sok noilat ta tTuorvi8zbnbuis ch&®lztvons 8g8nak
®g ®vel. Maga a valuta bevezet®se az ¢

A homokdol |l §r seg?ts®g®vel a po
fizet ®seket egy sz8mukra | ® ehozott di
teljes2thetik i
maga 201& an i ndul
| ®t rehozot't di
hogy fizet Resz
az ut az®RKks z ®rsv
m8s orszg8gok s
®s Sv®dorszs§
tanul s§8§gok s
fizetett k 8r
g§tvsg§ltani, ® | fizetni k®pes

EI sR | ®p®s k®nt arra k®rtgsgk a kutat8sba be
a saj8t szavaikkal. A v8laszokb:-1 k®sz¢lt s
e rdul - kifejez®s a v§lbaakbd8ki vAOVem®ny e
, val amint az innovat2v minRs2?2t ®s. Sc
ovaluta, valamint a bahamai dol I 8§r f oc
ns8gesnn@EK tna®l ®si j -nak minRs2tett®k
zad- k i s, aki k kezdetl egesnek, felesle

8§ggal szol ggl
s etalat@®rkojaektels
Mastercard

9
0 a
t ki, amel | yel
s
k

Valuta

l\'cxdetlerzv%Me gfe lel

Fizetési CS/ké/ Bahamai dollar
A Valuta ®

JoDigitalizacio

Kriptovaluta

1.8bra: A homokdoll 8r projekt terje
Forr8s: saj 8t kutatg8s, 2022, I

Eztk ° vet Ren megk®rdezt ¢k a v8laszad:- kat, h
®rt ®keli k egy n®gyfokozatvs sk8la seg2?ts®g®
3660s ®rt®ket adtak §tl agban a Vvj8slzaesrzTasd® gk;. aE
°s ®rt®k®vel, valamint kiemelendR m®g a has
fogalma is. Az °sszes t°bbi ®rt®k t°bbnyire
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sem cs®°kkent . Miiongdye zp oazzitt 2muwatna tfjoag,adt 8k a po
kezdem®nyez®st, ®s annak terjedel m®t ki emel
k°rnyezet teysdgtepessssfrgmmmes— 3 17
k°l ts®gt akeagr=@ksgesssegrgmmmmmmmmeee—— ) 85
egyedi s ®g eypmmkegelsjteismmmmeeessss— ) 0]
profit o=peisgspsp=gugsi 2,84
k°z®r devksif=s=@g 2,92
haszn§l| hegeteesg=gag 2,94
me gv al - s ’mpehsgetessgefsgmeeeeesssss— ) 84
relevancia 2,90
fenntarm3lo5
j ©°vR feskeygsgez 3,66
®r d e k emsws=@g 3,12
h as z n ows=s=§=g 3,24
Yaj s z e reifsss@gr s 3 35
0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50 4,00
28bra: A homokdoll 8§r projektterjedel m®n
Forr8s: saj 8t kutat8s, 2022, N
Projekt menedzsment szempontj 8b-1 ®s prajekpr o
szakaszai is. Minden projekt egy kezdem®nye
a tervez®s, aminek nagyon adaplosgyu&n kmdga | :
tervek ment®n a harmadi k szakasz a kivitel
szinten kel menedzsel ni Emel l ett nagyon |
|l egv®ge¢l | ®nyelgest ta tzgdj8sk ilsevomwie azokat a
projektek sz8m8&ra fontosak. A v8laszad:-k sz
fokozat ¥ sk8l 8n ®rt®kelve a kivitelez®st. iMe
az 8tlag ®rt®kek al apj8&8n mind°ssze a har mad
a projekt °tlet sz¢let®s®t jelenti m®g ki se
egy proj ekt sorsa ®sz sli&neyreegess®g mo mdv/d nikv.al N
tev®kenys®gek sor8n ezeket a szakaszokat k
j °vRbel prOJek ek sikerrel tudjanak z8ruln

z §r §s (CHNoISHEANgY)——— 2,81
el l enRr z®s ( mo n NNONEAgNINCIoIANNroNNNNAT 3,46
kivitel ez ®sSIiExieciiuimngn) e 3,51
tervez®s NEpianminmEnmgn)mme 3,42
kezdem®ny e z QSINENINNINNa NN 3,36
0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50 4,00

3.8bra: Az egyes projektszakaszok fe
Forr8§s: saj 8t kutatgs, 2022, N =
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4 ¥sszegz®s

¥sszess®g®ben el mondhat -, hogy a kutat§s
homokdol |l 8r projektet j- -1 ®rt®kelt®k a v§8lea
®rt ®kel t ®k a@tn aiks .a A eprrjoejdeekitrmenedzsment sza
fontos, hogy er Rs2tsg¢k a tervez®s fontos
projekt menedzsmentben, hanem a mindennapi
t °bbs®g ®breSnc iZ bgeent artoz- v8laszad:-k nagyon |
®s c®ljs§t. Mindez azt jelenti, hogy a fiat
oktat 8si rendszer e, mi vel ittt awup®Megglkel ImT
a fiatalokat a digits8glis vilsgg kock8zat ai
menedzserek | egyenek a j°vRbeli ®let¢k ®s n
Kesz°netnyilvgn2t§s

A tanul m8ny a Nemzet.i K° zs zol®@nS&l¢agtyii  B<guyt eat
t 8§mogat §s8val k®sz¢l t.
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Az innov8ci-hoz val:- hozz§8s§

t ®nyezRinek ®rt®kel ®se a ma
v®l em®nye al apj 8n

Attitudes towards innovation and the assessment of the
factors of innovation according to the Hungarian SME
sector

Csi skKdceshbr! CyYamega J8&nos

1¢budai [Egkel ethia zK &rs GBygapestMa gy ar or sz §g
kocsir.agnes@kgk.wtbuda.hu
2tbudai [Egkel ettia zK&rs Ghygapestdagy ar or sz 8g
varga.janos@kgk.unbbuda.hu

¥sszefogl al §s

A 21. sz8zadck8§gi ktveilrtsengdbzrtha az innovS8ci -,
kulcsfontossg&8g¥% t®nyezR. A hagyom8nyos ter

v8ltoz- vil 8gunkban gyakorlatilag megszTn:
szeml ®l van mszdglas®g ahhoz, hogy a gazdas§g
k°zegben. A term®szet.i er Rforr8sok okozta
k®pesek feloldani. Kifejezetten fontos,
mi kroogBksakk - | kezdve a nagyvs8llalatokig
Ez®rt kiemelten fontos az, hogy a k°zelj®°yv
innovg8ci- -t el Rmozd2tani, serkent emaamagydrj 8§k
MKKV szektor v®l em®ny®t az innovs8ci -t ser
potenci 8lis jellemzRket, amelyek e folyama
Summary

In the competitive economy of the 21st century, innovatiahthe attitude to innovation are key
factors. The depletion of traditional natural resources in today-stasiging world has virtually
eliminated the former engine of economic growth, and a new approach is needed to enab
economic actors to cope withet new environment. New solutions are the only way to overcome
the anomaly of natural resources. It is essential that all economic actors, from micro to large
enterprises, can play their part in this process, thesefore of the utmost importance thtte
conditions are created in the near future to promote and stimulate innovation. The aim of thi
study is to present the Hungarian SME sector's view on the factors that stimulate innovation
assessing the potential characteristics that can contribtitese processes and behaviors.

1. Bevezet ®s

A mikro, kis®s k°zepes v
gazdas8gban, hozz§j
n°vekaedishMz i nnoKg-k

8§l kal k® ook o6BMBY: szer
§rul va a foglal koztat §
i veanzeMKk®pess®g®nek ®s
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mozgat- -rug-ja, mivel |l ehetRv® teszi sz8&mukr
model l ek kifejleszt®s®t, valamint RjAzMEK/hno
szektorugyanazokat a kih2v8sokat ®II meg nhap m
Ugyan¥gy fontoss8&8 v8lik e c®gek sz8m8ra is,
a megvs8ltozott kI3l.nyEzzeekt ik °fze¢llt G eeld ek b® RI e g [
val - megfelel ®si ig®ny, amely folyamatosan
a kor 8bbingl magasabb szinten el ®g2ts®k ki
gondol unk, m8 r ° ndnfRa gaS8nbrnaank emze gi ®r t eRlse®heere |, h o
innovs8ci- a v8llalkoz-i szektor sz8m8ra. A

al apfelt®tele. A fentieket fig
j

3 y
Yaj s zieaIT®Ok2 t ®s ®nek alapvetR m-dja, 2gy az M
lal t

milyen innov8ci-s potenci 8§l udnak megj e
MKKV-k i nnov8ci:-s tev®kenys®g®t szeetkp®Rkr &
gondol nunk: az MK KV i nnovsgci - az Yaj vagy
mar ketingm-dszer ek, folyamatok vagy ¢zl et
versenyk®pess®get, a termel kecha®bengi B, a
gyakorl atok [t vaAzelMBEKKYV| éInemmmtvi§ci - azonban n
§tv®t el ®t j el enti, hanem a radi k8l isan Yj n
azzal a k®rd®sselyefnogd md rkeoge kj uthogy mhhov
szakirodal mi, hanem primer kutat8si eredm®n

2. Szakirodal mi 8ttekint ®s

Az innovS8ci - -val magasabb szinten el ®g2t he
seg2theti a j -1 ®ti funkci - megval -s2t8s§t.
teheti k, hogy az erRforr8sokatl jm&s feder Rk ehes
funkci -hoz is k®pes hozz8j §rulni, m2 g a hat
megol d8s k®pes |l ehet jav2tani. Az innov§8ci
el Ri d®zheti &O®nerksenmeyviS8dnt m@4a¢ §8s8t a szerve
azonban nemcsak az, hogy a versenyben vV a
megke¢l °nb®°ztetR kompetenci §kat5]. | Gt rneehgokzenli© n
pedig tebet Ra®szerepl Rk sz8m8ra, hogy el Rn)
Az innov8ci- az MKKV szektorban t°bb szempo
eml 2t ®st tettg¢nk, akniaknabdain, heog?y magakay & YK
versenyt8rsaikt-I. A megk¢l°nbooztet ®st vgy
egyedi ®s magas minRs®gT ter mPkeket, il 1l et
|l egink8bb megfelelhetneleranvigs§iEndak k Epg®ay
bev®t el n®°veked®s®hez vezethet. M8 slo dsz®m§ r
hat ®konys§8g ®s a termel ®kenys®g nevel ®s ®t
cs°kker{a®sE®zvea ®yye rRess @g evsesr seny k®pess®g | avl
olyan folyamatfejleszt®sekhez -knyti @¢r nuetl a®k,e ng
technol - gi 8kat ®s automati z8I §st haszng8l h
racionaliz@hdyv@tavi Agsban ®I R | 8r - c®gek t
i nnovat?2v[ilkkWzc®gab®atpiva MiIKKVWV®szesed®se ®s
mi nt a nem -k®@noWHasdw!l kkv® em®nyen vannak
t ana8dc's c ®gek -eiss .k uBEgayt 2s00r98vi | §g2t, hogy az ¥
j el ent Rsen kedvezhet a piaci rszesed®s |
kapcsolatot mutat a B} erAegs @ ntheyrandeclitRe kk Bpeetseske
v8l nak, tmilnits at edcdhgnol - gi 8k. flez | elslza ®ts%er t{ @R
digit8lis technol - -gi &8k hasz[@2 eAgypR®rmzdgniien
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sokkal j obbak aznmeklnyglk aa cd®ggeikinS®li,s a echnol
innovs8ci-s szint[8Bf Hadmaklsfiet mutmaat ninnknak§ c i
al kal mazkodni a v8ltoz- piaci felt®telekhez
hosszVYir ¢l8ew&ns ak ®s vers[a4jyk®pesenlmovn§cbdjz
nemzetk°ziv® v8§l 8§8s8§nak egyi k fR mozgat- -rug-
| ®pjenak viee z®$i k81 j 8k Apgyf ®hk¥YBgket e[ REEYRI
sz8m8ra, hogy rugal masabban al kal mazkodj ana
i nnovat2v c®gek abban is sokkal si keflglsebbe
innov8ci- potenci 8l i sk eslzRBmyogss skalhl2zen@®@mbeagz | M
ter ®n, mint p®l dgul a p®nz¢iggyi ®s hum8n er
korl 8tozott hozz8&8f ®r ®s[17]. v &l akmihn2tv 8 ok o d le&kz a
MKKV -k egy¢ttmTkodhelt,neekg yneStse me@kelk ke kut at - i
szervekkel, hogy hozz§8f ®rjenek a tud8shoz,
megossz8k a kock gi8laAzdIKKVt-k ®az &l thaals zinotel Rsec
kult“uy8b8thbhodgtj 8k al kal mazottaikat a k?2s®r|l
biztos2tj8k sz8mukra a sz¢KSLE2WE R, ¢2P]R23b Azr § s
i nnov§8ci al apvet Rk frnonvt eoksesdS®sve a®&ss MEadyoan yj IBRE
i nnovat?2vk MKaKgw obb val -sz2nTs®ggel mar adna
munkahel yeket, mi nt azok, amel yek nem v®g
azonban beruh8z8st, kock§8zat vy§glkliahl28vs8ts t®sj eelg

sz8m8r a.

3. Anyag ®s m-dszer

ri mer kutat8sunk keret ®ben hazai v&8llalk
8§sokr -1, az arra adott v8laszokr -1 ®s
tetr ¢ m®rt¢nk fel, 2gy a szervezeti v § |
8lis megol d8§sok, -valf amiPssiam@Div&Icvesetac
r®sre. A mintav®tel °nk@®ptdszB8bt mE®adR
A fel mdr ®s eredm®nyek®ppen °sszesen 161 ®r
571%a mi krovs8l Il al koe@fs21201%7a %k%z &pivs§l | al ko
megk®rdezett v 8lnlakl lcdhRuElw ahl a6 Bz @G elsyie s z4
mind°ssze 18% mTk°odik valamilyen hazai -aal
15 ®vn®l t°bb idejeabhBbk ®hiek . mTA °rdiRmtved ek ga®b
bel ¢ kerzgl8tsrmegal akpvantitat2zv eredm®nyek f

me g . Jelen kutat8sban azt k2v8§njuk bemut at
hogyan jelentek meger Rs°dt ek vagypaye®micdat @koz taazoka§ | t
t ®nyezRk, mel yek az innov8ci - hajt-mtorjai
sk8l &8n arra k®rt¢k a v8laszad-kat, hogy ®
innovativit§gs, kreativitémr, gedRoled 8d 8s,, p @r
annak ®rdek®ben, hogy megé8ll ap2that - l egyer

mut atkoz- at-®st kK8@z®ph&thial kibz8sok ol dal §r - |

1. t8AlABizmta °sszet®tel evdl hMBkkd@EFis MR
Forr§s: saj 8t kutat$§

MTk°d®si tapasztalattVsgllalkoz8s m®rete
5 ®v al at t28% Mi krovg8l | g5%
515 ®v k° 7 32% Ki svg8Il 1l al K21%
15 ®v fel q40% Kez®pvEIl Il §21%
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4. Eredm®nyek
A kutatg8§s elsR | ®p®sek®nt megvizsgs8ltuk

innovat2vitgsgnak, i nnovg8ci-hoz val- hozz§g88§
voltunk arra, hogy hogyan v &8Il t,oztoutdta tao svsS8lglac
hat 8§s8ra a jelen, erRsen digitalizglt vil & g
n®gyig terjedR sk8l8n ®rt®kelj®k a felsor
v8l |l alkoz8sok nyi fiotltesg8ngaag ak @b & ®ga z k 2°vsislz e s
n®gyfokozat % sk8la tekintet®ben ez az ®rt®l
k°zel 21t , 2gy kiugr-an magas a t°bbi t ®nyez
kreati®mnz §gwni pudat oss8§ga, agilitgsa, ®s a
§tl ag®rt ®kkel Il ett jellemezve, ami fontos a
a pand®mi a hat §s §miarkd b2,tQ@ hfae | anttimib®@rlt @ kRenty
marad a 3,00 8tlag®rt®k tekintet®ben jelen
-vatoss8g, valamint az innovat2vitgs az, an
v8l |l al koz8sok az iintn8osvt§ cdie-ktl,a r®8sl taazn i vninsozvoantyi l
ezzel szemben az innovat2v magatart8shoz sz
azt mutatja, hogy a mint8ba bevont v8Illalko

alapeée m, azonban a hozz8§ szi;ks®ges t®nyezRkKk m!

P®nz ¢ gyi teusgeastmgesesaiagmmmmmmmmmmmmmns 3 161
Strat ®gi 8§ b a neegegenuduonimkegugeg§esmmmmmm—" 2 057
cvat oss 8g, k omcukaSuzegutmkugupynjm@smmmmm 2 938

EI Rrel 8t 8s, st regse@ugumgsmssguospuguo=imkeond § 606
Kr e at |mysmpe§sgmmmmnmms 3 224

I nnov a mmymstegssmesmmmmsmmmm——— 2 876
Ny i t o tetwssSsgueesssssssssssssssssssssssss 3 509

Agi | imimSssessssssssssssssssssmmmms 3,106

0,000 0,500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

1.8brAa:vi zsg8lt szervezeti tulajdonsg8gok 8§
Forr8s: saj 8t kutat §s, 022, N

A tov8bbiakban arraogy kEw8ezenakKelbsesbtah
befoly8solj8k a v8llalkoz8sok kategori z8I §s
tapasztalattal, val amint a v8llal koz§s m®
meg2t ®l ®s ®nseeki t° s sAzze fo;sgsgz®Re f ¢ gg®s ek felt8&r §sa
egyutas ANOVA t8bla seg2ts®g®vel. Az al 8bbi

EIsR | ®p®sk®nt a mTk°od®si tapasztal attal
Akapott eredm®nyek alapj8n a v8llalkozg8sok
®nyezR meg?2t ® ®s®t befoly8§solja, azaz csak
®nz¢gyi tudatoss8§g tekianRem®bh2etn®Ilt @d &, hwad |
asztal at kezott a szignifikancia ®rt®ke
agos ®rt®kel ®se ®rdekes mintg§zatokra h?
esebb idejz8mbk? R ok§!| laanekoy ek i nk&bb n\
etve r-luk mondhat - el az, hogy sokkal
ol d§sokat ®s eredm®nyeket hozhat nak. Az
9valamint szint®n kiemel kedRen magasra ®
°©zo°tt mTk°dR v§8llalkozg§8sokra ink8bb az ®r
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®rt ®kelik az innovativit§gst (2k94al)s,tradl®gn
gondol kodg&s (3,196), de nem el hanyagol hat -
(3,629). Ez wut - -bbi jellemzR nagyon fontos a
v8llalkoz8sok, azdsdmkra®taT kmTk %ad ®s iazt Egdsagn §
el Rrel 8t 8s k®pess®g®t (3,123), Rket jell em:
val amint a p®nz<,gyi tudatoss8g is. Mi ndeze
fiatalalb v 81 1 al koz&8sokng8l f Rk®nt a rugal mass§g
v8l 1l al koz8sokn§gl pedig az -vatoss8§g ®s a tu
2. tghlgzatvezeti tulajdons8gok maagp?t ®
al apj 8
Ctla Sz-r F Sig.
Nyitotts8&g |5 ®vn®l ke 3,644 0,609 4,280 0,015
515 ®v k?©° z| 3,647 0,594
15 ®vn®l t 3,308 0,865
Total 3,509 0,734
Strat ®gi 8§ba5 ®vn®l k e 2,511 1,290 5,007 0,008
gondol kod§s[515 k®vz°t't 3,196 1,059
15 ®vnol t 3,077 1,065
Total 2,957 1,158
P®nz¢gyi t us5 ®vn®el k e 2,800 1,307 3,235 0,042
515 ®v k°©° z| 3,314 1,068
15 ®vn®l t 3,292 1,027
Total 3,161 1,140
Forr§ s: saj 8t kul6lat §
A tov8bbiakban k2v8ncsiak voltunk arra is
a t®nyezRk meg?t® ®s®t. ¥sszess®I®ben el mon
hum8n erRforr8sok tekintet®beéenvsz§kOkkena va
(3,239). Ez nagyon fontos t®nyezR ahhoz, h
W szer T megold§sokat ®s ir8nyokat kell, hog
a gazdas§8g f elnty®teenl. e KA Kii lstv8Illtla |l keorz8es ok s 7 ¢
®rt ®k et kapott a nyitottsg8g (3,629), az - v
t®nyezR. A k°z®pvS8llalkoz8sok a marad®k vi z
azl &4gns§l magasabb ®rt ®kben a p®nz¢ gyi tudat
az el Rrel 8t8&8s (3,235), az agilit8s (3,176
v8ll alkoz8sok azok, amelyek rpR®mrex gy2igy®snabgy
tudnak fektetni az innov§8ci-t megal apoz: - t ¢
hogy a innov8ci-s potenci 8lt ugyan nem bef
t ®nyezRk meg?2t ® Gxu@n®la &@y®y ptvesll mTad rk 0lzS8ts o k ¢
3. t8Algzantvezeti tulajdons8gok meg
Ctlal Sz-r F Sig.
Strat ®gi 8baMi krov§gl I al 2,652 1,208 8,075 0,000
gondol kod8s/Ki svgl |l al ko 3,343 0,873
Kez®pvsgl Il al 3,382 1,045
Total 2,957 1,158

Forr§s: saj 8t kutat §
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5. Konkl Yzi - k

¥sszess®g®ben el mondhat-, hogy a 21. sz8§z
sz8mos tanul m8ny ®s kutat8§s sor8n bizony?2t
szerte8gaz- - ak.

A jelen kut at 8sban arra v8k?1atlkozmt@&hrskn,y at
megvizsgs8ljuk, ®s felt8rjuk azokat - &s ®%ss
kcz®pvs8llalkoz8sok szektor 8t jellemzik ®s
amelyek egy®rtel mien hozear§ &z atl ela k nyaihthmtzt, a
v8l janak az innov8ci-s kezdem®nyez®sek tek
mTk°d®si tapasztalata csak kis m®rt ®Kkben b
v8l Il al ati Mmergtmitedl aszeRdbrnepedi ®nyezRn®l
Azonban az 8tlag ®rt®kek al apjg8n feltsg8rt ©°s
hogy a kisebb v®bl| i koggsakkotmBEoD &), a°%kse&n ¢
vannak ell 8tva, jobban r8 vannak k®nyszer ¢l
Ugyanez el mondhat - a kevesebhb mTke d®si t e
meg8l |l ap2t 8st-®sy &rtz,®ph ogy | a |ljkodzb8asno kt undéira ks ok
vizsg8lt t®nyezRkr e, azokat sokkal fontosahb
®vek sz8&m&nak a n°veked®se pedig egy®rtelmT
tudat osabbak, anmi§taABtinsoyv&cdientkheti. Nagyo
ir8ny8ba egy szeml ®l etfor m§l - tev®kenys®g
k¢l °nbezR jell emzRk, mind az innovS8ci - fon
k i h 2 vk&s MKKY szektor meg tudjon felelni.

Ke®sz°netnyilvg8n2t§8s

A 20192.1.12T £-P0260 01 6 7 sz8m¥% projekt az Il nnov§8ci
Nemzet.i Kut at §sii Fejl eszt ®si ®s | nR2AMNEIEIT: s
pg8lys§8zatingmo®gdtmamzgEsg&ban val - -sult meg.
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¥sszefogl al §s

A napjainkban kics%csosod: k°rnyezetrombol
gl obs8lis sf ollpalnedgdd@®s % szer T ki h2vs8sokkal
®vtizedek sor 8n nem tapasztaltunk A te
energiai g®ny, val ami nt az energia8r robbal
mindken szf ®r 8) 8nak gondol kod8&8s8ban. A fosszi
egyre nagyobb hangs¥%W yt kapnak a megZ%¥%j ul
Jelen tanul m8ny c¢c®l ja az el Rbb enelmoegaprojekt t
p®l d8j 8n keresztg¢gl. A tanul m8ny sor8n arra
eur - pai energia sziget projektet vizsgs§lj!
k°rnyezet v®dR, val amintonjt9 Rbé mutAatt-anad enB
kutat8s eredm®nyein kereszt¢l vizsgs8ljuk
iczeneteket a j°VR meg a projektjeinek teryv
Kul csszavak: v8ltoz8s, k°rnyezet, projekt,
Abstract

Theenvironmental degradation of our time, the environmental devastation of previousgdars
global warming have presented the world with new and novel challenges that were no
experienced in previous decades. Rising sea levels, increasing energy ceuhéme explosion

in energy prices have created new focal points in the thinking of all spheres of economic life
The environmental degradation of fossil fuels has led to an increasing focus on renewable energ
sources and innovative solutions. The aim @ ffJaper is to examine the main issues outlined
above through the examples of two flagship megaprojects. The study will examine the Maldiviar
floating city and the European Energy Island project from a user perspective, specifically in term:
of their envionmental and visionary messages. In this study, we will examine the two flagship
projects through the results of primary research, formulating the main messages for the desic

of the future projects.
Keywords: change, environment, project, project manageme
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1. Bevezet ®s

J - | i smert t ®ny®s hlolgy maav 8K °trorzy8esz eita t §sai
puszt 8§n ®l et mi nRs®g¢nket , de eg®szs®g¢nket
folyamat ok, amel yek °sszef i igg®isbhen hbzltd tv<
v8l toz8sokkAl kIngyedeti v8l tozgsokt | aligh
kev®s olyan gazdas8gi szereplR I ®tezik, aki
k¢l sR k°®rnyegeztidav8dgit og8srepl Rk k°rnyezete
az elmwt ®vtizedekben. Am2g kor 8bban a v§
kiterjedtek a gazdas&§8gi rendszer ek, addig
mfkedhettek ezek a szerepl Rk. Egy ilyen k?©°u
annyira gyor s, a mi jelent Rsen megterhelte
Ugyanakkor az el m@“w t ®vtizedek nveiglv8sgd ht8Sbzatray
Vil 8ggazdasg8§g intenz2v n°veked®snek indult,
figyeln¢gnk. Emell ettt rohamosan emel kedett a
a t°rt®nel m¢gnk sor&@n. felGgakolthat mi agakehet @
gazdas§8gi rendszer ®t ilyen °sszetett® ®s Vv
emelni a globaliz8gci hat 8§sait, a telekommu
(adigitd i z8ci -t), az %% fogyaszt-i tudatossS8g Kk
t 8voli piacok k°zelebb® v§8l §s§t stb., ®s
fenntarthat- -s8g. Szinte v®gte] eam@®bygk!| eHE&i
hogy a statikus k°rnyezetbRI sz®p | assan e
ir8ny8bha. Term®szetesen ez nem jelenti azt,
adotts8gok. M®gigy aaztl|l enptnddihlat gakda h®dgi szel
esem®nyek ®s ezek a v8ltoz8§sok valamilyen
ter m®szeti k°rnyezetben bek°vetkezett ®gt
bek°vetkezRvihdssrztaeflerndz®h at at it & mk v§|slsaB§A@@Igl
tanul m&8ny a k°rnyezet.i v8l toz8so kozgl i s
v8ltoz8sokkal foglal kozi k ®s bemutat ol yar
reg 81 §sk®nt ®rtel mezhet Rk.

2. Szakirodal mi 8ttekint ®s

A bevezet ®sben eml?2t®sre kerg¢glt, hogy a |
®s egyre intenz2vebb, val amiknth avt88 stto zmit nndearb
[4. A gagldatsa&lgiiz8§ci - eredm®nyek®nt kial akult
dinami zmusa miatt is ugr8sszerTen megnRtt
k°zvetl en k°rnyezet ¢nkbRI ®r keznek ®sink f e |
|l egjelentRsebb k°rnyezeti 8§l toz8sai kozott
®s a z°ld &§ts8ll &§st, a -1t% cwh&lod § @pd tari § & 2k o MR R
energi s8§got ®s nemdet omegf i goreboetdR w8 n

ob fel meleged®s hat 8§s8t. Ezekben va
m yik hat8ssal van a gazdas8gi sze
seczketegyv§rl®soze a term®szet.i k°rny

l enni , m2g a m8si k r®sze a t
a kr ab b anrodalgakigag [ER]IAtt e r @1R3
i k°z°ott eml2thetRK meg
ek°vetkezett v8ltoz8soka
r mBsizedi vBEPtoygeaeB8simafa
t az emberi s®g, a gazd
bonyol-#4aky8k kenf Ai 8t gbt a
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v8l toz8sokaz aemebleyrekse®®g okozott ®s maguk az
tev®kemyne®y | egink8bb a t8rsadadlSmi skBmmose 2
rendszer ®t , kozt ¢k aztoz@gflaj Aagl ob8hids zdkfat nij
term®szettud:- sok ®s a t8rsadal omtud:-sok sz8§
A glob8lis kernyezet.i v8l toz§gs strat ®gi 8§t
er Rf esz2t ®seinek egyes?t®s ®r egy csalekeddieinkj hodydn
befoly8soljg8k a glob8lisnkS8lzek§ so kvaStBt o@t &
k®rnyezetben is menjen v®gbe a v8ltoz8s, az
A fent megnevezett folyamatok mindégk e sz ®l esebb k°rben ®rint
az embereket is, 2gy egyik sem ol yan aas emeéy
®veket t.ekA nkt°vreny[e8zleti v8ltoz8sok k°z¢l R t
f-kuszt. A ter mRszet.i k°rnyezet V8l toz§8sce

®ghajlz&tsv §letl emitziony®]t ottt t ®ny, hogy az @arzgha
ember ek ®| Kto@rke tl @lazdas§gi rhyaitl8vwsSrkualt needk,i r

megfelel R iv-v2zhez val- hozz8jut8s, kedvez
az emberek eg®szs®ge ®s k°rnyezet mi nRs®ge,
mi t°bb glvoibzgul[dgs aMi kdkelk azzal magyar 88§zhat -,
nem |l ehet puszt8&n egy szTk k°rre korl §tozni
az erRforr8&8shi8ny sem 8l 1 meg az orsz§ghathd
a term®szeti k°rnyezetben bek®°®vetkezett v§gl
®s igaz8b-1 ott fejtik ki | ®nyegi hat8sukat
mi ndegyi ke sz®l esebb Kk°reden ®&®r, i rutghyeatnie za at §
nincs mindig 29gy, hiszen p®l d8ul, ha egy ga
sem rendel kezett nagy piaci r®szesed®ssel ,
term®szeaztetb<é’rrnkyek° vetkezett v8ltoz8&8sok kap
csak a t8&rsadalom szTk k°r®re koncentr 8§l -
katasztr - -f 8kb-| sem t°rt®ni k minden obhanakke gy
Yaj ter mek et a placokra, amelyek v8ltoz§8st

k®rnyezetre ink8bb jellemzR, hogy t°bb v§8lt
A term®szeti kernyezet Wen akeoke d eelglt b ®Istzd 7 §
t°bb emberre vagy gazdas§8gi szerepl Rre is.
®rtel mezhetR a fenntarthat- -s8gra val. - t°rek
®s @®ppeszatitekmM®Pnyezett el van ©°9sszef ¢ ig@®shb
®vekig ny %l i k vissza, bs§r gy ° ker e, [180®g e
fenntarthat -s8g mePg°ttes okak®nt a t Hred adall
globaliz8ci -t, a piaci Ilberal|z§CI-t, a n
kialakul 8§s 8t Ezeket a t8rsadalmi k°rnyezet
is. A term®szeti k°°edwezRttlbem femlnedkmatad 8 s\Be |
saj 8t maga reag8lt erre a helyzetre. A kl2zm
amely hat8sa visszacsap-di k abba a k°rnyez:¢
voltm§ s, mint a t8rsadal mi k®rnyezet¢nk. A k°©
tengerszint megemel ked®s ®t az ®ves §8tlago
energiahi 8nyt, m2g a n®pess®g¢,nkt fogmasmat o:
er Rf orr 8§saival szemben, amel yek Vi szont

energiahordoz-k rendk?2vgl szennyezi k a k°rn
sz8§mottevR | ®p®seket kel |z @&leynensg n&k . s @rz¢ | GRgkhes
HRhul |l 8mokat, §rvizeket, torngd- kat, hurril

okozhatja[14], [15]. Sz¢,ks®g van  Yij gondol kod8&8sr a, Yaj
®rt ®keit med ytamd jpuloj ekrniek @s beruh8z8sok m
kell Ren innovat2vak ®s z°l dek ahhoz, hogy a
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a k8ros term®szeti k°rnyezeti v8ltozg&§sdRamni
azokat. Meg kell ®rteni az ®ghajlati hat&8&so
®s az ellen8ll - -k®pess®g pontjait. Meg kel
g2thetik a bioszf®rated§ltend8ss&lPp sze@®h@!
0sziszt®m8k az ®ghajlatvg8ltozg8s m®r s®kl ®s
i thatnak. Az ®ghajl atvsg§ltoz8ssal kapcso
rl 8tait kel I®rvihzd Rlorein @z §misz ®F Ts2t eni

sz§ gyakrabban fordulnak el R ®s a k
ahhoz, hogy fenntarthat- - bbs§
ezetbar8t tev®kenys®glk&z etl a&Risre
@ihnban nem k®r d®ses, hogy a k¢°
sokat, projektzekotzn®s fVajnl, €
i, m2g m8soknak kevesebbet,
l'is k°rnyezeti v8ltoz8sokr -

°w

CO@EMMOY SO XD
=}
[72)

W XXO- < O XS

>
®

VA
§hmabott megaprojektek a Pr
17 r etkatn ull ims8tnay bsazne rke@ptl Foil y a

2

®

y j ele or k°rnyezeti probl ®mgelva®s
yezet meg-vs8ssal szemben t8masztott e
osnak ®s ®rdekesnek minRs¢lnek. A kiwv
kel ®s®t a h®t k°znapi emb@®gekt i at , f a
ré¢l ®s n®l nem volt el Rfelt®tel sem az i
ret, 2gy az ©®rt®kel ®s al apj §ul szol g§gl
®rt @k etl ¢ ®k m@r &ji evk8tl eaksezt a projekt ter|
zad- - k a-ttReingydetzeRkjeetd Re gsyk 8§l &3 ®r t ®ke lat ®®,
e,ads ®rt®Kk pedig a t®nyezR nagyontigr R
zsg8ltuk, hogy a v8laszad:-k hoB¥aghterf
ahol az egyess ®rrtt@Kkk agp eldd ggg yae nl ge®hbj bo, b
i kancia el emz®s vareeg?21sRPY®vedg@se gaa®z
, valamint a projekt 8ltal8nos ®rt G
. A mint8ban -széeépRRoWk®Bluksmzlgodz ap f
®ggel 1H22ba az YA23,8% hzaXsvalandnt &k645 k a Z gen
Az adatfelv®tel 2022 8prilis8ban ®s
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A mald2zv WWsz-v8ros projekt ®rt®kel ®se f e

A 24. helyet el foglal- malz®s v eVad/imyyv Freosst , |
ut - pia | enne. Azonban a probl ®ma, amel yre
szigetorsz8g a glob8lis felmeleged®s egyik
szerint a tengerszint 2168 a8 r f ®| me®t err el is emel kedhet,
jelenti, hogy8ha ver¢feygfPaekoi77t&ni. E£ppen e
meneke¢l ni ®s megol d8st tal 8l ni az egwr§e ols4 2
nem messze, egy meleg v2zT lag¥%n8ban ker ¢l
biztos2tana otthont, a k-rh8zi, iskolai ell
is mag8ban fogl alna. Alze nmiasjze qvy8®@ loesn  at el 9 rersy
energi 8ra ®p2tene. Az Ysz-v8ros a helyi kor
stabil is Il enne. A projekt sikeress®ge eset

mi vel md®wal .eset ®n ez |l enne a vil8§g el sR ®s
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Yasz- h8zat fogl al na ma g ghemakellettvpina®npgkdzder, ardi a tvea
alapj8n 5 ®vet. venne ig®nybe [17]

A v8laszad-k a praljaitén lkhegriddyug® t ®Kk & k)

val amint annak %j szer Ts®ge is igen magas, 3
feletti §tl aggal a projekt egyedi s®ge ®s O
koez®ek ®seknegval -s2that-nak is sokan tartot
szerint azonban a projekt k°rnyezettudat os:
annyira doming8ns. Teh§8t sokan daarkaha&®pved
megval -sulni, ami a haszn8l hat -s8g ®s a kil
szeg®nyebb, el l enben sokkal i nk8bb rg§szor

megol d8§8ssal
1.t 8bl 8zat: A maljd®nva k¥as&r-tvegkreol s® ssec oapze §t |

Ctla| Sz-r
Y% szer Ts®g 3,512 0,662
hasznoss§8g 3,198 0,821
®r dekess®g 3,558 0,594
j°vR f - kus 3,465 0,737
fenntarthat 2,971 0,812
relevancia 2,930 0,835
megval -s2thgdg 3,000 0,692
haszn§l hat - 3,174 0,752
k°z®rdekTs G 3,140 0,887
profit orie 2,721 1,067
egyedi s®g, u 3,494 0,662
k°lts®gtakar 2,320 0,903
k°rnyezettud 2,860 0,881
Forr8s: saj 8t kuta

Haa projekt °sszess®g®ben vett minRs2t ®s®t
megk®rdezettek. -r¥as sRrets®legl®tb@ &8, pB8oj ekt et
t°bbs®g®ben a pozit2v ir8§nyba memnt§lalszad- - @
el ®gtelenre azt, a mi egy®rtel mfen a projekt

%

% m1,00

22,00
30% 3,00

4,00
34% =5,00

1. 8bra: A mald2v wWsz-v8ros projek
Forr8s: saj8t kutatg8s, 2022, N

99



Csi sKdgsrCgnes, Vd(E§HR202RE n o

A tov8bbiakban arra is k2zv8ncsiak voltun
°sszef ¢ge®sabepnr ovjeerkt t erjedel em egyes ijte&lbll eam
mutatj a, szinte minden jell emz Riveta sign@ikancie i m
®rt ®ke minden vizsg8lt jellemzR eset®n 5% a
aki k pozit2van ®rt®kelt®k a scope minden |
mi nRs2tett ®K. Mi n dfeel haazstz nrBu t- &t jsaz,e mpoqy j & b -
proj ekt tervezet, azaz annak innovativit§gs
projekt sikeress®ge eset®n k°vetendR i s.

2t 8bl 8zat: A mald2v Ysz-v8r ost sErotpgek eel
F Sig.
Yj szer Ts®g 9,239 0,000

hasznoss§8g 17,390 0,000
®r dekess®g 12,740 0,000
j°vR f - Kkus 25,109 0,000
fenntarthat 10,214 0,000

relevancia 13,206 0,000

megval -s?2thg 5,616 0,000

haszn8l hat - 9,293 0,000

k°z®rdekTs@ 10,714 0,000

profit orie 5,385 0,000

egyedi s®g, u 4,206 0,003

k°l ts®gtakar 3,340 0,012

k°rnyezettud 9,985 0,000
Forr8s: saj 8t kutat §s  ;waRAblQVA) N
4.2 Az energiasziget projekt®r t ®k el ®s e fel haszns8l -i ol dal
A projekt a PMI Top 5¢¢s | i st 8j 8§n a 9. helyet fogla
meg®p2tette az elsR tengeri sz®l er RmTpar kj
amel |l yel biztoszdalajnds kernves8rngiaa aezl logts&s8§gt tme g

Ennek ®rdek®ben egy olyan mesters®ges tenge
kernyezR sz®l erRmTvek 8§l tal termelt eneakgi §

megfelel R helyekre. A felesleges energi 8§t
m8§s r®szeinek is ®rt®kes2teni tudj 8k maj d,
me g ¥%j ul - energiaforr8sokr aelaleazpRosa®da . 2O Bz
kol ts®gvet®s szempontj 8b- | az o0orsz8g t°o°rtc
defini 8lj8k majd azt. A projekt giganti ku:
tengerparti orsz8gghk «28@®mmEwva as,teajmREPhaw®
projektek helyett [17]

A projektterjedelem egyes jellemzRi tekin
eset®n tapasztalt ®rt®kekkel, ittlsekmk&K.na
helyre, gyakorlatilag a sk8la | egmagasabb r
de i gen magas ®rt ®k et kapott a hasznoss §
fenntarthat- -s8g, val ami ntkeam Rprsojreletndhasy n
jell emzRi tekintet®ben a | egkisebb ®rt®ket
egyetlen3as ®rt ®k al atti jellemzR a vizsg8lt t ®n
k2vgel a meewBagl, r s@st haa k°l t s®gtakar ®koss8g t e
hogy a projekt c®l ja egy®rtelmTen elnyerte
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3.t 8§ b | Azzretgiaszigetcopej §nak ®rt ®kel ®se az 8§t

Ctlag |[Sz-r§s
W szer Ts®g 3,465 0,687
hasznoss§gg 3,767 0,566
®r dekess®g 3,465 0,737
j°vR f - kus 3,831 0,460
fenntarthat 3,593 0,628
relevancia 3,331 0,710
megval -s2thgs 3,180 0,715
haszn8§l hat - 3,523 0,653
k°z®rdekTs @ 3,651 0,636
profitor i ent §ci 2,645 0,983
egyedi s®g, u 3,285 0,806
k°lts®gtakar 3,093 0,818
k°rnyezettud 3,698 0,603
Forr8s: saj 8t kut a
Ha projekt 8tlagos ®rt®kel ®s®t n®zz¢i gk, ak
A vs8laszad -k az °tfokozat¥ sk8I 8n 4,4 fele
el fogadottsg8§got jeleat?t As vEiloda®k eald@stolf & ke In
|l egmagasabb szintje. Az ®rt®kel ®sek k°z°tt
3 db tal 8l hat - . Mi ndez azt mutatj a, hogy
megol dani k2vsgnitpwajne kftotgeardvte§tk, apnonak t ®ny G
p®l da®rt ®k T |l ehet m8s orsz8gok sz§&§m8&ra is v
k ®r d®sr e.
2%
13%
2,00
3,00
Z 4,00
60% 5,00
2. 8 Bzemergiasziggir oj ekt 8tl agos ®rt ®kel
saj 8t kutat8&s, 2022, N = 172
Ahogy az el RzR projekt eset®n i s, mo st i
egyes jellemzRinek ®rt®kel ®se, val ami nte a
szignifik8ns kapcsol at . Jel enemgBRkbeANt B &
ki mutathat- volt ez a kapcsol at. Mi nd°sszes
szignifik8ns ©°sszefsigg®st a projekt felhasz
projektet po®stavacoPet ®kélaRBnNnos el fogadott
kapcsol at fedezhetR fel
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4.t 8 b | Azerelgiaszig cope el emeinek ©°sszef¢g
F Sig.

W szer Ts®g 7,732 0,000
hasznoss§gg 22,470 0,000
®r dekess®g 7,665 0,000
j°VR f - kus| 21391 0,000
fenntarthat 10,402 0,000

relevancia 9,196 0,000
megval -s2thsg 2,692 0,048
haszn8l hat - 16,390 0,000

k°ez®rdekTs@ 19,501 0,000
profit orie 0,456 0,714
gyedi s®g, u 1,262 0,289
ot
°rn

s®gtakar 5,479 0,001
yezettud 3,725 0,013

Forr8s: saj 8t kutat §s  ;waRAblQVA) N

5. ¥sszegz®s

Napjaink egyre s% yosabb8 v8l:- k°rnyezeti
Azon Kkih2v8sok, amelyek a kor 8bbi ®vek k°or
kezel het Rk hagyom8nyos eszk°z°kkeppemeetr ®at
innovsgci - jelenthet megol d8§st azokr a. A j
i nnovativitg8§s8nak k°sz°nhetRen igen pozit?2
probl ®m8kra k2vg&§n v8§lasvR @dni ze denebgrekm&rz
i d®zhetnek el R. A tengerszint emel ked®se, a
®s azok k°rnyezetk8rosz2t . mi vol t a mi ndenk
bemutatott projekk pieroekprggramRkR®rt cjsel | e
megol d8si |l ehet Rs®get fog k2n8lni a fent b
j el en, nem reprezentat2v kutatgs 8Ital i s
j °vRbellasonl - projektek el ® annak ®r de k ®b ¢
sz¢l ethessen a k°rnyezet pusztul 8sb- | er edfF
k2vg8§njuk folytatni, fRk®nt a projebggkkimegd
alapot biztos2tsunk a k°vetkezR hasonl - c¢®lI
Keszonetnyilvgn2t§s

A tanul m8ny a Nemzeti K°zszolg8lati Egyet

t 8mogat §s8val k®szg¢l t.
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¥sszefogl al §8s

A 21. sz8zad biztons8gi k°rnyezete rszimdk?2yv
napr -1 Aapgeapolitikai v8ltoz8sok k°vetkezt
2gy a biztons8g k®r d®s kkrriet iiksuns® tiengftyreaes ttréulkd
j 8ankz meghat 8§roz:- szerepet a. kanfreigkhtatd Sa lot
ter mRszet esen az i frastrukt1/4r§k®bRiIRsadk(
Az infrstrukt1/4r§kat t 8mad - A®rdekcsoporto
felhaszn8l §s8val, ndha tn| terrort8&madS§s
infrastrukt %r 8§k elemelre. Ebben8ta ®itk krboebnt
t 8mad§8st ®s annak k°vetkezm®nyeit, illet
°sszef¢gg®seire, hats8saira.

Kulcs szavak: robbant 8sos mer ®nyl et , infra
Abstract

The security environment di¢ 21st century is changing at an extremely rapid pace and in radical
ways, almost on a daily basis. The geopolitical changes are increasing instability anc
unpredictability, and the security issue is once again becoming more important. Critical
infrastrudure is increasingly playing a decisive role in conflicts and crises. This course,

due to the intermittent or total inoperability of infrastructures. In many cases, the ‘interest groups
attacking infrastructures strike at infrastructure elementaith the unlawful use of explosives

in the form of terrorist attacks, so to speak, by blowing them up. In this article, | describe some
of the attacks on infrastructures and their consequences and draw conclusions on the context ¢
impact of these attask

Keywords:bomb attack, attack on infrastructure, critical infrastructure.

1. A kritikus infrastruktr 8k ®s vesz

Az Eur - pai Uni - a kritikus infrastrukt Y%r
sz8m¥ ir8nyelv evezpeotn®@g r§d agna ez grn g ®Ibgémn a®s t
ia k°vetkezRket tartal mazza: A | ® font oss§
| ®t es2t m®nyekbRI | hg8l .-zatokb- 1|, szol g8l tat:
vagy megsemmi s¢l ®se s¥l yos hat 8ssal l enne a
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gazdasg8gi j -1 ®t®r e, illetve a tagS8llamok
infrastrukt¥r 8k a gazdas8g sz8&8mkbs ®gapa®Rni
k°zl eked®si ®s | ;s zK8=air], eqg®Rses@Qggogni, az
kommuni k8§ci +-s 8§gazatot, valamint a kulcsfon

Haz8nkban a Kritikus I nfrastga-klt-%r2a0 8/®/dzd (
Korm. hat8rozat 1. sz Kriel k@lkl enf3aztrpdan i

°sszekapcsol -d-, interakt?2v®s egym8st - | k
| ®t es2t m®nyek, ez elkg &8st aft @lsp&matroekndls &l - zat
(l akoss8g, gazdas8g ®s korm8nyzat) mTk©°d®se
van egy t8rsadal mil ag el v8rt mini m8lis Sz
gazdas §gk ®pneTsks®®igR k°©zeg®szs®g¢gyi ®s k°orny
infrastrukt¥r 8nak minRs¢lnek azon hS§l - -zatol
inform8ci-technol -gi ai rendszer ek, ber &knde
mTk°ed®s®nek meghib8&8sod§sa, megzavar §sa, Ki
k°ezvetetten, 8§t menetileg vagy hossz¥%t8von s
szoci 8lis j- -1 ®t®re, a k©°zeg®szs &g rree mzketzgbai z

kormg&nyzatomTked®s ®r e.

Ezek a megfogal maz8sok az 8gazatban tev®
tartottam megeml 2teni, hi szen m8r a kritku:
korm8nyzati szolg8ltat8§sok, val &ah®et &aen®he

A vil8g sz8mos terg¢glet®n bek®°vetkezett k at
v®grehajtott terrorcselekm®nyek is az infre
destabiliz8l  -d8srasviUuUByg?%t 8kt asalkRr p B®k &Arzy s &J (
fel 8l 1 2thatunk egy fontoss8gi sorrendet, |
k¢l °n®sen fontosak az adott orsz8g]J][2lnemzet,

Nemv ®1 et | en, hogy a bTn°s sz&§nd®kkal el k©\
vagy t8rsadal mi stabilit8s szempontj 8b- I i
®vtizedekben bek®°®vetkezett e s@miérty ehi ¢ gyl®§
i dRszakr a jell emzR gondol kod8sm-ddal 0sze
A hagyom8nyosnak nevezhetR biztons§8gi kock:
vagy hosszabb el Rk®sz2t®st i g®uyehsé€&€lgi Eihe
a sz®l sRs®ges i dRj 8r 8si anon&lniadk k f®sl direerm ¢
az aszteroida®s Tr-bee m@p - idaSnseolky eiks t °bbnyire f¢sggget
®s csel dkg®aet kveiRluli,dRn° bel (B EkeKet®K e zarze ke skeea
emberi beavatkoz8s es®lye igen csek®ly, hat
is tartom fontosnak ezt megeml2teni, mert
Akritikus infrastrukt¥r 8kat ®rt t8mad§8sok
csoportok (terrorista sejtek) g8l tal el k°ov
Ss®r ¢l ®seket k°vetelR terrorcseedmPage®s i F ¢
v8ltoz: ker ¢l m®nyekr e hat ®k ony ®s er edm®n)
nemzet k©°zi szinten hihetetlen feladat.

Az Yij kih2vg8§sok (a biztons8§g nem katonai
a k¢l ©nzb®gok o@ss nemzet k° zi szervezetek hi v
kritikus infrastrukt¥% 8k Dbiztons8g8t is ®ri
hozz8§ kell tenni, hogy ezek egyel Rrke icgsaazko |
hogy ami pap2ron eredm®nyes, az a val - -s8gbe
A r®gi-kat, vagy aks§sr gl ob8&1lis mer et T i n
eltitkol §s8val k®pesek t &agnmhdhont ihmgyr ezi sakl§
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2. A robban-anyagok, robban-szerkezet

madridi terrort8mad8s t¢kr ®ben

A robban-anyagok, robban-zerkezetek jogel
|l ai kusok sz8m8ra.elEgm tugryané s®mj nreekddivi®ddin® rz t
A m®diafel (Il eteken ez csak ¥Ygy szokott Ah
bombarob®ana 8kegt °bb olvas:- is csak 2gy tud

Amodernkoriterrorizmss | egmeghat §8roz-bb ese®®nayze WSA
el k°vetett t8mad8§ssorozat volt, amely bebiz
mi ndennapj ai kezvetlen hat &@sga&8imald®e R knr ¢ A

megfel el Ren z¢lve olyan esem®nyekr e,
eredett el k°v nek be, ®s.ANeMYerkit\Wwerd Tladev e t
Centerre®s a V®del mi Miniszt®riumam®®k h ®EuntaM#® 8
terrorszervezetek ell ehetetlen?2t®se ®rdek®Db
ifakritikus i nfrast r@uktethredrib ei®idesdratheR fhrsdzay,anea t a
i sem mert e, hogy pontosan 911 nappa
okat k°vetelR robbant88sos mer ®nyl et
m8®@nre gy ®r tldl mTen bizony2t§st nyert

az eur - pai infrastrukt¥%r 8k sincse
®rintR A®bKadds@Emsman meXl®muytl ett etk  a
ink8&8bb a korm8nyba vetett bizal o
e mbreerng | ad omian ®la ,j ehlaent Rsebb k ®dfBbko
k°zl eked®si infrserakt “una ehk%Uvet
strat®giailag fontos fRpS8lyaudvar

zatszer Ts®ge miatt a robbant§so k°zvet

k
robbant 8sok mind°sszgdre®kinrry Bppgall §ao
®ntedbanAhi tadél ba | ®pett ne®p rtoi mi ni
szt 8si gyRzel m®re k®sz¢glt. A i ti kali
minden es®lygl megwv®s okath azonban Jos® Lui
Szocialista Munk8sps8rt nyerte meg. Ebben ny
minisztereln®k jel©°lt a terrort8&mad§8szonsabr o
nja az | rakban 8l 1l om8soz- spanyol katon
2t Aznar , az Egyes¢l t Cll amokat a t e
t iAkz8nja8rv amti.ni szt er elsardak® t®sa at &rorzerl tgRmar B3 ¢
®rt e, hogy s%w%W yos politikai hi b8t ko%vet
lta meg. A 2003. decemberi mer ®nyl et k2
d®s. Hi bi8mka&b bs okzkta | ehet tekinteni, hog
a mer®nyl et méeg°tt az ETA 8l 1I1t, ami ko
vezte ®s hajtotta v®gre. Ennek h8tltasrz®H
el mBre k®sz¢l R minisztereln®knek szem®
orszerveze®rt Mad®BbBbasBpazl EFJAL19o0bbant §-¢
r
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8g el Rttt m8r nem | ehetett v®deni
ora Rsz®n a 8§sp&mryao lhisvajttk-ozrvean d Rrbe
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hogy az ETA t8mogat - k®nt m®gi s-i cmmadrbdl ekeb
Amennyi ben bebizonyosodi k, hogy az ETA v-al a

sorozatnakyS8lazozmt§at ma&tm a v§8l aszt8si eredm®n

Az esem®nyek utsg&n viszonylag nagyon hamar
n®l k¢l 8l 1 2that-, hogy az eg®szmovwiolz&gg kg @
Mar ok k - i Il szl prmrHa8oa&kokne€ea R terror-Kadar v e
terrorh -zathoz wval - ko-KRid®Ps evesetinRii | 20 T
gyorsz2t t stzemT fsrzenmolkized fAzjalKaidaz ftambidesez e k &
t ®r ney em

§ |
ot
®®m csak azoknak az orsz8goknak a bi
®g
§ |

sz®l sRs es terrorcsoporKtad kbdeat idiyker ¢rh-tdoinnt.
aktiviz hat - terrorcsbBbprorp®likan. tud el hel ye
A spanyolk © z|1 eked®si infrastrukt “bant8§delhn deérk
hat 8s8nak k°vetkezt®ben annyira megrendg¢l t
akkori spanyol korm8nyfR k®t ci kl us¥st 8k ®v38
h®t en tartott v8lhag®t &t @keelns. h Avrett® z keel dn@ske i |
a spanyol katonai er Rk Il rakb-| tort ®nkletik i v
konfl i kt usokt - | val tSenl mar eeds&Esib e sz Kmoh&k it
| akoss8got kiszol gsgl | ®t es2t m®nyek gasame Bh
biztons§8gi int®zke d®seket k¢l °n®sen magas p
1.8bra A robbant §s havt@gS@n al slzer el v
Az eddi gi |l egs%l yosabb spanyol terrortg&m
ember halt meg ®s t °Abbr onbibnatn t187s500s nmesojitsRefdyshiset | !
mTke dRethiget k®sz2t ®seﬁkelha)jbtbcatnt,- 8nkik Gun@E & e, evagy
k°znapi nene@meRiea®sd ipari robban-anyagban
[5]6] A t 8mad-k ©°sszesen tizenh8rom h8tizs8kc

kezlekedR szerel v®nyen
Az eszk°z°k nem mTkodt
h8§rom pokol g®p gy¥%jt- s
mel yek nem | ®pt ek mTk?
i s bekapcsol -dt ak. Az
megs8l Il ap2tani a Hahéss®
hogy h8rom robban-eszk?®

Az el ® hetR informs§
egfel eloR&m t . hiAs arm
kezet hib§ja miat
be ind2totta el a
tdRz*k ®E i giyse |l &@ mbe k Y
gezao®l saerekat®nk a
hdbdaynt k al f RrpBR Sy ar

k
er
®s
i
€
z

veg.l n®gy a PRep8lacdivmamtogs okk at ol yan voa
amel yeket a reggel| -r8kban munk8ba indul
turist8k §8ltal ba n e nA uhtaal z8nl aoks e8zl edkoezna t & kv aR
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8l lalmps8r ai ko zg¢l ker¢ltek ki. A madridi me r
®s kivg8lasztott c®l pontok ®rz®kenys®g®ben
nemzet k©®zi terrori st a -ecusro-ppoarit ofkRsvis8& podssbealkno &igs)

sors8m yos vesztes®get okozni ember ®l et ben ®:
3. Alondoni infrastrukt¥Wra robbantso
Az eur -pai infrastrukt YrngSksaft® I ®r&v reol btbeal ntt®gv:
amikor2 0 05. -Pwaj Bsbibk efr esen v®grehajtott 4derrRos?htae
f el az eur -pai nNndmz etnaloni ®I®s| eaem@razderti ®ti. k©° z
t8mad8solbbkpPB8Y¥thtuzamot i s felfedezhet¢ink. A
robban-szerkezetet ®rintett ®s a Il ondoni l
k°vetkezett be. Ebben az esetben is a ztmbbese
seg®l yh2vsg§sok hat8s8ra jelentRsen vesz2tet]
helysz2nen k°zel negyed-rs8ig elektromos meg
a k8o0sz neh®z k2vg¢lrRI egfoglatma k tSoodanddvam k &
k°zl em®nyt adott kisegrtria avomndtblkanz -§asm,k hed ky \
mer ®nyl et etoAzeng |l 2®rzjada oki .®s a s®r ¢l tek pont
feladatatok befeajléez®@3®tdi k°veni Rererirnt a mer
vesztette -a®l ed ®rt ¢ I®se k7 Onde g . Az el k®°vet Rk ki
Vi zsg8l at-akkftpiuvuadtlék RT2&| e®Rhew Slsassl zt o knaet r
k®sgFt ®zer veasl,appeervoexgiyde | et ek kel kevett ®k e
esem®nyekhez hasonl

-an hg8tizs8&8kban sz8l1l2to

R

ol

_— e

2. 8brasAb88z a robbant8s negyedik

Ha politiikamegoviidaaslar§lihjadi8s kor ¢l i i dRszako
robbandtRg2t ®se egy -pel ent Rai ndfmpne®kher is Kk
ker ¢l mosgi8Bhv el ®, hogy a briinty 8fr Rv ®rl d anpe lany ¢ |
jogsgt. Egyes el emzRk a t8mads§gst strat ®gi ai
c®l oz me g . Ez nem megl epR, hi szen ki | b ®yge
em®sztettek fel. Szakmai szempontokra viss.
t8masztja al8§8§ a helysz2nek kivg8lastg8&sa ®s a
ol yan buszon i s tort ®nttt dneettorn-8fcoir-g,al @ me | py- |

M terrorist8k tehS8trob8rono &hu®tzteéak , e gaynedlyna
k8oszt, ®s a | akoss8g k°r®ben p8ni kot eredr
mi att a att§ nka’dv8estorkk - r 8kban nemcsak a k°zel t
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k°r ny ®k eomloti asnoHllteleforsez o | g 8[B]t at § s .

A Londont ®r2008mads¥z uEgmMm3pali Tan8cs -r et
8§l 1l amok megtermRgmMuest t®Kk emi Aharc mel | &t t it ohvat
hangsww yozt 8§k, hogy az uniifrasst r 8 kit &angglkh @ r8e o k
egys®ges fell ®p®ssel t %isebkeédasBIctskekbkt et nat §@jERIS/EE

egy ¥t t al felk®rte a tags8ll amok k®pvisel Ritf

vesz®l yhelyzeti eag8l - k®pess®g¢k hat ®kony

tartal m¥ |nform§C| cser ®hezt §wval @i at magélel
szervezzenek °n8§glI kompl ex, nemzetk®°zi gy

4. Konk | Yazi
Napjainkr a a kritikus infrastrukt %r §k Vo

megk®r dRj,el ehrRletddend:- an a v®del mTre szoros

sz ks®g. Az eml 2tett eur - pai f Rv8rposokat
robbant 8§sos mer®nyl et ek ®s azok peklaifolymaknaki |
nem | esz v®ge. A kritikus infrastrukt %r 8k

mTk°dnek, de a gyakorlatban nem k®pesek m

hat ®k onynak bizonyul - | ®p ®s ebirzany”kz j 8 k m¥Yalht

t8mad8sokra sz8&8m2tani kell a kritikus, gl ot

Nem dol goztam fel, mert egyzdlRotes netm é mimeg ¢

hogy sziv8rg8st-t e@sgzelreelnt e Bt haal 8adi t ik ®t £s:

Szeizmol -gusok v2z alatti robbant §sokat je

A kritikus infrastrukt¥%r 8k vesz®l yeztetett s

jelenlegmegf el el R v8l aszok a kor kih2vg8saira i

k°zelj°vRben nem is |l esznek.
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¥szsef ogl al §s

Napjaink gyorsan v8ltoz- vil8g8ban az inno
fejl Rdni tudjanak, valamint hogy megol d§st
kezdem®nyez®sek azonban k&t bPmasakbi aomnyt ale
i -s

fontos, hogy mi nden innov§8c kezdem®ny
proj ekt menedzsment ol dalr | t 8mogatva.
°sszekapcsol 8sa azon azonheaem /m@&denem &gy ®rn
®rtelmezz¢k, sRt, az innov8ci-kat sok eset
tanul m8ny c®l ja, hogy megmutassa®azsi heaoivg
°sszekapcsol va amenta tparnogjievkatl mendeét &n ta
megmutassuk a kutat$8si, fejleszt®si, ®s i
projekt menedzsment ®s a |l esz§8lIl2tand:- er ec
egyes szerv®item®nyez &P RR t 1t . C®l unk tovg8bbé
egyo®ni meg?2t® ®sbeli k¢l °nbs®gekre, amel ye
projektek sikertfaktorait, azok eredm®nyes
Abstract

In today's fastchanging world, innovation is essential for orgations to thrive and meet the
challenges of the new age. However, innovation initiatives have a huge uncertainty factor that i
difficult to manage. It istherefore important that all innovatiomitiatives are managed with a
project approach supportdaly the project management side. However, the link between
innovation and project management is not yet clear. Both fields are understood as separa
disciplines, and innovation is often seen aglaisive concept. The aim of this paper is to show
the outcome and success factors of innovation initiatives, linking them to the doctrines of projec
management. The aim of this paper is to show the views on research, develaomdent
innovation projectsrbm the perspective of project management and deliverables and to explore
the relationship between the views of different orgational managers. We also aim to shed
light on the individual differences in perception that determine the success factesgafch,
developmentand innovation projects and the conditions for their successful implementation.
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1. Bevezet ®s

A KFI (Kutat 8s, Fejleszt ®s, I nnov8ci-) ku
amel ynek c®l jeal RemzdhnhBg8ci Ennek ®r dek ®b en
gyakran fel mer ¢l a KFI ter¢l eten. Bi zonyo:c
el engedhetetl en a KFI tev®kenys®ghez, m2 g

vezet ®sae par kjudkts si ker ®hez. Jelen cikkben e:
egy®ni v®l em®nyek alapj8n. A projektmenedz:
KFI projektek nagyon elt®r Rek a t %Shneintpmojd
nem megfelel R a KFI projektek sz8ms§r a, mi v
kock8zatos projektek jellemzik, amelyek neh
kock8&8zat ok kezel ®se i nk8bbt 8t rug®nmdss 8gn
projektmenedzsment szab8lyokat ®s el R2r §sok
ha a szak®rtRi csapatoknak van szabads8ga
szigor ¥ projektnizeraafd.s ment keretre

2. Szakirodal mi 8ttekint ®s

A KFI projektek vezet ®se nemcsak projektn
van az adott ter ¢l et szak®rtel m®re is. A K
amelyeket csak az adott stakr ¢ | et en dol goz- kutat -k ®s mT
el engedhetetl!l en, hogy az ilyen projekteket
mTszaki szakemberek gyakran jobban meg®gtik
®s k®pesek innovat2v megol d8sokat tal 8l ni 8
®s v®grehajt§gs i s hat ®konyabb.[6]. A m8si

projekt menedzsment rendk?2 vl ®dgfroenhtaojst §a § IKd-4

projekt menedzsment al apvetRen egy struktur 8§
szakasz8ban seg?2ti a projektcsapatot az ¢te
kock8zat ok kezeKFRIs ®pewoj e[k7t] . t eA j es ®l et ci k
projektmenedzsment a hat ®k onys8got ®s eredn

T Projekttervez®s: A form8lis projektme
folyamatokat, amel yek seg?tec®k oka @ps
kevetel mPdnyek meg®rt ®s ®ben. Ez mags8hb
hat 8ri dRk meghat 8roz8s8t, a k°lts®gvet
Ez megakad8lyozza a sz¢iks®gtelen koIt :
v8l toz8s gener 81 [8].

1 Projekt v®grehajt8s: A form8lis projel
v®grehajtg8§s8ban az el Rzetesen meghat §
pontosan defini8lt projekt ®c®Rg®r m&€sb
meghat 8rozott m-dszertan szerint keze
el Rre jelezni a projekt el h¥z- - d8s8t ve

1T Projekt ell enRrz®s: A form8lis projek
szakasz§8ban seg?2ti az ®rt ®kel ®s't ®s
k°lts®gvet ®sen ®s ACR®rh kel ®saelka ®jso re |
a projektcsapat sz8&8m8ra, hogy korrigsgl
k¢®r je a projekt el Rrehal ad8s8t vagy |

1 Projekt |l ez8r 8sa: A form8lis projektn
|l ez8r 8§8s8ban i s. Ez mag8ban foglalja a
®rt ®kelk®BwvtetRezbhet ®sek | evon8s§t a pro
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projekt | ez8r8sa |l ehetRv® teszi a pro
®s mi nem.

A szervezeteknek a j°vRbeni n®veked®s ¢k
kezeln ¢ k a -fkeytl eets&st ®s i ®s innovs8ci-s (KFI) p
fontosak | ehetnek a szervezetek sz8mS8r a, |
| ®t rehoz8s8r a, amel yek seg2thetnek |arojektekr s e
seg2thetnek a szervezeteknek az ¢zleti foly
n®°vel ®s®ben. Ez®rt a szervezeteknek be kel
A szervezeti strat®ysa, cl®RIgy, aasnakyv enzgth amis
szl et c®l okat . A KFI projektek beilleszt®
sz8m8r a, a hosszY t8v¥% c®l ok el ®r ®s®t, 29y

-

ek c®l jainak
- s8§gs8t[13],
nak a t§&r

0z8sa sor §
] . A proje

) —
—

—«Q

) >0
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g anzzd@ass 8sgoi r &

m

[ 1

sadal m

projekt hat §sai't t 8rsadal omr
a h

W= T~

e
4
|

S
e

i

i
, hogy I etR |l egjobb hat &
ja az 9S/4k ®ki fheajtl®ksoznty®asheb, naengeol |
hat ®konys8§8§g8t ®s versenyk®pe
nek val-ban sikeresek, ha azok f
yeed zo0R )y §ame lj o a prOJekt hossz¥ t 8v
sadal mi, gazdas8gi ®s k°rnyezeti h
nyek fenntarthat-s8ga a KFI projek

Ho s s8zvi44 that 8s ok

Az eredm®nyek fenntarthat- -s8ga biztos
eredm®nyeket fenntarthat- m-don kell t
kereszt ¢l haszng8l hat - ak | egyenek.hogE:z
hosszY t8von megtakar2tsanak k°Ilts®gelk

1T Gazdas8gi hat 8sok

Az eredm®nyek fenntarthat-s8ga n°vel
eredm®nyek fenntarthat-ak ®s i dRt 8l

a
a
8
®
0

0 o v

ba

I
k
e
70
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® T @INXTSCcITx
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maradm k a v8IlIlalkoz8sok sz8m8&8ra. Ez hos.
®s n°velheti a v8llalkoz8sok versenyk(«
T K°rnyezeti hat8sok

Az eredm®nyek fenntarthat: -s8ga c¢s°®kke
fenntarthat- megebH88&kl §btal §bg&bnkom
az egy®b megol d8&8sok. Az eredm®nyek f el
teszi a vs8llalkoz8sok sz8m8§r a, hogy ¢
ami el Rseg?2ti a f erSmst8ar.t Halt7:] j °vRk®p

T T8rsadal mi hat 8s ok

Az eredm®nyek fenntarthat- -ss§
megol d§sok fejleszt®se | ehet
t8rsadalom fejl Rd®s ®t .

g pozit 2
Rv® teszi

112



Dobos Oszk&ro,csCgi (ESBRCHK

3. Anyag ®s m-dszer
A tanul mgmylbaownt beel ebhmne®s megwal2022 ot t k ®
R:

eredm®nyei, mel ynek sor8n egy kopl-eprogrdmBrsd
portf-1li-mendzsel ®si gyakorl at 8t , a kutat §
pro ekt ek menedzsmentj®t m®rte¢k fel. A kutat
k®r dR2v seg?2ts®g®vel dol gozunk (eredetileg
szervezetek KFI projektmendzsmeeak | @g&les asfp
mutatjuk be a kit°ltR poz2ci-ja alapjg&m®s A
kez®pvs8&8§llakoz8snak minRs¢lnek, 2gy az R es
helyzet ®t . Arra k®rt ¢ ;®Rgyf ovk8d zaastz¥a ds Kk&lt § n  @rot
aszerint, hogy mennyire -® t@net®kegyeetl!l jpesz aé

®rt ®k pedig a teljes egy®rt®st mutatta. A n

Vezet
62%

1.8 brani nA a °sszet ®t el e
Forr8s: saj 8t kutatg8s, 2022, N

4. Er edm®nyek

A jelen kutat8s sor8n arra voltunk k2v8nc

®rt ®keli k az egyes kutatsgsi, fejleszt®si ®s
eredm®nybeli k®rd®seket. RPek|l emteasenrz sm&8h®j d
eredm®ny k¢l °nbozR dimenzi-ira. Egy®rtel mT
ki emelten fontos helyen szerepel az er edmd
|l egmagasabb ®rt ®keti n(t2®,n4 9ddo)b.o gE zst hke®l werteRetne t <
szervezet.i strat®gi §ba (2,289), val amint w
szakemberekkel hogy vezess®k ezen projektelk
inver K ®&l | 2kte§sg | t megfogal mazva miszerint &
projekt menedzsment (1, 633). Ezzel az 8l 1 2t E&
j-, hiszen ez az R eredm®nyek valt8§sk@sgt k®&
meg azt i s, -ehoag YK Fvi ® gteezvh@&kteRhy s ®g pr oj ekt mene
kapott §tlag ®rt®k 1,878, ami szint®n | -:-na
®rtenek wegyet a Vvs8laszdd-ekn. aH8KRIlI rpit ojae kh &
szerepeltek, amely a v8rthoz k®pest el ®g al
egyet a vs8laszad- k, hogy eredm®nyesebb® v§
karo°l tve evgal(-1s,2%7/8)k. n"’¥sszess®g®ben el mondha
2,5 8tlag ®rt®ket egyetlen 811 2t8sunk sem
tekintet®ben. Mindez azt swugall j g,° vhRobgeyn sjzeel
er Rs2tendRek kell, hogy |l egyenek az el v§8rt

1.t 8bl 8§z at : A feltett 811 2t 8&§sok
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Ctl a Sz -«
KFlI tev®kenys®g v®gezhetR projek 1,878 1,327
Kutat -k, mTszaki szakemberek kel 2,150 1,408
A KFI eredm®nyekhez el ®gs®ges a 1,633 1,268
A KFI eredm®nyek jobbak, ha vV a 2,144 1,477
szervezeten bel ¢l
A KFI eredm®nyek k°ozott | ehet K 1,917 1,535
kezelik a KFI projekteket.
A szervezeti strat®gi 8ban helye 2,289 1,470
A szervezeti strat ®gi a hat ®kony 2,106 1,500
vamak a portf - -1li - -ban.
A KFI projektek eredm®nyesebbek, 2,050 1,579
(egyet em, Kutat- int®zet) val - -su
A KFI projektek eredm®nyesebbek, 1,978 1,502
int ®2estz)81 1 2t -k a projektben.
A KFI projekt fontos sikert®nyez 2,494 1,534
Forr8s: saj 8t kuta
A tovs8bbiakban arra is k&2 ve8na sk @rkd R2ovlettu nki
poz2ci-ja az egyes 8ll2t8sok meg2?t® ®s ®t .
ANOVA m-dszerrel. A vizsgs8l at eredm®nyeit
el mondhat -, hogy a kit°ltR poz=28ci§lj)a baezd oflyl
meg2?t ® ®s ®t a szignifiakancia ®rt®ke al apj
sz8r maz- 8§tl ag®rt®kek arr-a®sutmdo mtatk-, | ih ongeyn e
magasabb szintTre ®ok®Dkel s Peamlaen egylk®r R ¢ ¢
| ®v R szem®l yekkel. Ez minden egyes 8112t 8s
hogy a vezetRi poz2ci-ban | ®& Rk nem | §tj §
i nnov§8cit-eskbgmojkeek | Ren er Rsnek, nem ®rt ®kel
eredm®nyek arra engednek k°vetkeztetni, h o

egyet®rt®s a KFI projektek vezet ®se kaps3€hn
amit a |lenti tg8gbl 8zat mutat.

2t 8bl 8zat: A KFI projektmenedzsment e
poz2ci - |j
Ctl 4 Sz-r§ F Sig.
KFI tev®kenys®(VezetR 1,759 1,364 1,476| 0,231
proj ekt menedz s 1Projektmenedzser 2,018 1,286
Portf - 1| i - 2,333 1,073
Total 1,878 1,327
Kut at -k, mTszalfVezetR 1,884 1,450 6,007| 0,003
kel l, hogy v ez ¢Projektmenedzser 2,518 1,265
projekteket. Portf - -1i- 2,917 0,996
Total 2,150 1,408
A KFI eredm®nye€gVezetR 1,500 1,273 1,700 0,186
form8lis pr oj eklProjektmenedzser 1,875 1,294
Portf  -1i. 1,750 0,965
Total 1,633 1,268
A KFI eredm®nygVezet R 1,786 1,448| 11,063 0,000
form8lis KFI pnProjektmenedzser 2,607 1,397
a szervezeten oot 17 .| 333 0,778
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Ct | 4 Sz-r§ F Sig.

Total 2,144 1,477
A KFI eredm®nygVezet R 1,607 1,479 6,976/ 0,001
ki haszn8l ni s z i| Projektmenedzser 2,339 1,505
RENCR A mke®nt kerg ot 11| 283 1,467

Total 1,917 1,535
A szervezeti stVezetR 2,027 1,509/ 5,098/ 0,007
van a KFlprojekteknek. Projektmenedzser 2,768 1,307

Portf -1 - 2,500 1,314

Total 2,289 1,470
A szervezeti stVezetR 1,902 1,536| 2,857| 0,060
hat ®konyabban 1Projektmenedzser 2,411 1,424
KFI projektek is vannak a Portf -|I| i - 2,583 1,240
portf-1li-ban. Total 2,106 1,500
A KFI projektek Vezet R 1,750 1,568 6,907| 0,001
er edm®nyesebb el Projektmenedzser 2,411 1,547
konzorciumban KPortf -1 . 3,167 0,937
szervezetekkel [Total 2,050 1,579
int®zet) val - s|
A KFI projektek Vezet R 1,750 1,516| 4,307| 0,015
er edm®nyesebb e lProjektmenedzser 2,250 1,492
szervezetek (edPortf -1.i - 2,833 0,835
int®zet) besz§lTotal 1,978 1,502
A KFI projekt fontos VezetR 2,170 1,570 8,576/ 0,000
si kert ®nyezRj e |Projektmenedzser 2,893 1,397
fenntarthat-s8dqPortf -1 - 3,667 0,492

Total 2,494 1,534

Forsr:§ saj 8t Kkutat 8:
5. Konkl %zi - k

¥sszefoglalva jelen cikk¢gnkben arra v§8I1 1 e
tervez®s®t a szervezetek strat®gi 8§8j 8ban, va
amely | ehetRv® teszi a magas athfs 8§tz i nAZl isnnm
fejleszt®s fontos t®nyezRi a modern gazdas§
m®g fontosabb [ 18], [19]. A KFI projektekn
eredm®nyek fenntamptrivagteks @8ka hmesmzéisdl@vas ®rt
innovs8ci-k t8rsadalmi ®s gazdas8gi hat8s8na
®s a fejleszt®sek rendkzvygl fontosak a mode
sz-laakor az innovg8ci - Kk 8§l tal el Ri d®zett
fenntarthat -s8g biztos2t8sa hossz¥% t8v¥ ®rt
hosszY% t&von | ehet maximaliz§&lni dwanmtgal mie
mut atj a, hogy a szervezetek ugyan ismeri k ¢

k ®r d®sei be m®g nem von-dtak be megfel el®Ren
programmenedzserek tokPeéltelsenhont dsd &8dggtg&k n
annak e-r®sdn®nkyer f aktorait, de jelentRs diss
v®l em®nye k°z°tt. A kapott eredm®nyek al ap]j
ind2ztani, em®nykedeembe®lg cs°kkent ®s ®r e hi ve
meghonos2t8sa, alkalmaz8sa ®rdek®ben.
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K340 Isodurs zer sz8mac®l ok sz°vet
viszonyok f¢gggv®ny ®ben

The cooling condition effects on microstructure of K340
Isodur steels
IF8bi §n EATi-ktkh R.®Bksaz |

X¥budai Egyet em, B8§nki Dong8§t G®p®sz ®s Bi zt
Gy 8rt 8§st udobBuapgsiMa g y a ® dabisnzeka@bgk.unrdbbuda.hu
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Gy 8rt 8st ud o BulapssiMa lg y ta ® ntathdazz®@bgk.urbbuda.hu

¥sszefogl al §8s
Azd ektrosal alBdhdKerd@y 8rstoadtutr t sz m®k 2 B mtnc &I&g6 O

auszten2tes?2t®st k°vetR nitrog®nnel val - h
vizsgBlmaksz2v karbidok jellege haasoabokwd
A | assabban hTI R darabokn§l martenzites

finomabb szevrkezet'T' toretfel¢letet ®s na
gyorsabban hTIR darabokn8l tapasztal hatunk

Kul cs szavakkarstziedoskz,8 maacrRdd ®k ausztenit

Abstract
Behl er K340 I sodur tool the edeetrbslag reroetling ESR), r
met hod, were studied after c o adtdnmag tempeting n

three times at high temperature. The nature of the massive carlaigssnilar for each othe
small and large size pieces. The firglide precipitates embedded in the martensitic structure
of the slower cooling large pieces resulied finer fractured surface and higher hardness than
the faster cooling small pieces

Keywords: tool steel, carbides, retained austenit

1. Bevezet ®s

Aszersz8mac®l ok, gyorsac®l ok ®s k¢lonl egec
gjelent Rsebb gy§8rt i k°ez® tart oz éektrosaldkosc ®
ol vaszjt8lssadmgyBhdtizt Reag d ®lzt acs§gki®l v a 2z §1
homog®nAbBRkekebkkBisWDIrt a mOFBLENSKEBH 0 | sodTr

rsad8rhacg® 8§rtott ter mPkek kiv§8l-an pol2r
®zi - s kop§8sSsz2lg gassze®sbemyom-szil 8§rdsg8ga
ereszd ®sgs etk®By ®a& h Rekgeyzeenl |®estie s ril@tveek iv8§ It -
kraforgi8elsloé¢mat - akg Bc®ldr [K3I40 uhSOPUR § |
haszng8l hat - hi degakdlneak & k Svra satc @®d a b bk ¢ Il- @€ =
8§89 - sanmakn ¥yB8ml apok .®sSzlE@lowe geeske)t b e n ®lgyhgihz
r $,z 8fmol yatt: sgaeyrselBtmobagl 348 smerestzlBanmnger | |
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i par.i ® set, hjdeghdngked Rk s z atr s BF Mmekv er Rat, 6§ 2a e g mE mk
szer«agm®s goPkreeri®HReénnt arthat- techni k8&k
®rdek®ben a g®p®szetben ®s a gys8rt §s,taed rmank
®1 et thaarkt gfma8v 2t §s8ra ®s a gys8rt8gsi knagdydn foias e k
szempontok2], [3].

Aszersz8mac®bkzevm®kekrkezet e, kem®nys®ge

[4]. A szakirodal mi aj 8nl 8s eXgostesztddraBakkal fekvettm @
folyamatos |l ehTl ®si di agramok | - kiienddela8 s
val -s darabokn8l, fRIleg nagy m®retT darabok
®s a magban, a hTl®si2ggbege®Ro®knak det abokl
kivsgl: - szemcsef®]i niolm2at veénad gmant § BB® [k &kseenrh ®tsu d
®rv®nyes¢lni a teljes darabban.

2. Anyagok ®s technol -gi 8k

A B°hler K340 i sdccum®knykaeg®nly skk@®z ¢ letr Rt e |
el Rtti ausztenttéestve@®@shbzh8®:nBr RO&KkeRLmeger

K2s®rl eteinkhegyha$Sgagét®anel®P®t (1. t &bl 8§z

spektrom®terrel 8§l lap2tottuk meg.
Table2t 8 bIA8 zvaitzs g8l ve@yi®l s o1
C (%) Si (%) Mn (%) Cr (%) Mo (%) V (%)
1,12 0,92 0,39 8,25 2,19 0,40

AhRkezel ®seket az |ldd2haFz 2Ry 16 @nxmsit0rikr,4000a@r
dol gPz -Schmetz t2pus¥ vEKkNAum®kemehcl®Ppamatv®yg
alapj8n (1. 8bra) a martenzites sz°vetszerk

e T
TN

1. 8bra A B°hler K340 | SODUR ac
percig t arnt \aukteib 8 ATt ®s i k
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A hRkezelFRht somgal m

flexibilis Cr-Cr N
h8&r om
hRm®kbkbetre

ter moel emmel
k¢l o°nbozR

(1060AC)

hev2t g klaave A8z aRakul §8si ]
ausztenites2t®si - omRmAPR&Plegytkah MaRAGBBRAC s Rz a

hRm®r s®kl et en a
kialakul 8sdaTvi®gret tvyom§s ¥
a madh BRBRuUNGlIretkeetm®nyed®s
nagyhRm®r s®kl et T

kemence i

Charge Diagram

Program No.:

113
Program-name: K340 80KG 220222 EDZIMEG 61

Il 1 etve
h8romszoros

v al

F&8bi 8n

seg2t s®g®vel

m®e®r t ¢k

E. i (BSB2027) - t

m®e®r t ¢ k
munkadar ab

t © mekg;T57kg)iillette§80kg).v AR gaaszteitseks 2 ( €

-Azh ey & RBRtse nvi §tkeusu2mb®sr)i
h Rm@®orns, ® ki | | el t-eet kvakanirgast Ot A |

hRki egyenl 2t Rd®s

DeterTime: 24.08 2022 /09.08 24

Start Time: 22.02.2022 / 08:31:46
End Time: 23.02.2022 / 03:30:01

1400

1200

1000

800

600

SW Ofen [°C]

400

200

-200
09:00:00
22.02.2022

— SW Ofen[°C]
Ist Feinvakuum Imbarl

12:00:00
22.02.2022

Operator:
Unit: Unit 01

15:00:00
22.02.2022

Ist Ofen ['C]
Ist Charae 11°C]

2. @B0Okgo s

18:00:00
22.02.2022

— SW Gasdruck [mbar]
— Ist Charae 2ICl

21:00:00
22.02.2022

nitrog®n

00:00:00
23.02.2022

Ist Gasdruck [mbar]
— Ist Charae 3 FCl

ut 8n m®g 2
v®dRg8zhb:
®r

me 4 80kkgpossz t Wz d I &

03:00:00
23.02.2022

szersz8m hRkezel ®si

hRkezel ®si diagramja a 2. 8br8&8n | 8that -

A mint 8k sz°vetszerkezet ®t az Ol ympus D
tanul m8§nyoztuk, Ygy pol2rozott mint8kns8l , n
ut 8n a pr - bald $310 Kk § stz tel8d@dnmicraz kppal vi z s g 81 m2ugk
kem®nys®gm®r ®seket egy ERNST t2pus¥% univerz

Mi ndh&8rom munkadarab eset®ben a hTt ®si g°
kozotti hRm®rs®klet-rkdl BHALAY - ebedKéRs 2860

1.t 8§bl §8zat HTt®si param®ter

Sor Darab, Kemence hlMag hTt ®si-|HRmM®r s ®}
sZ8& m t°meg|106&AC -a0Ar -1 -lA0AC k¢l °nbs

kg sec sec AcC

1 4 420 480 60

2 57 660 1560 900

3 80 840 2160 1320
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A2%os nit8llal maratott mint8k f®nymikros:
ki sebb m®retT darabban a karbid soross§g |j
darabban a massz2v karbi dao)k. eAosadgelab efggleh
mar ad®k ausztenit is megk¢lonb®ztethetR a f
kis karbidok k°z°tt, b8r m®rt®ke mindegyik

’

i

3. 8bra A masozszV §kar mizddk jel T mint

4 . 8bra A massz2v karbidok el oszl §s

Ferde megvil 8g2t §s Y, nagyfelbont 8s¥% f el
karbidkivg8l 8sok ®s a marad®k ausztenit is a
mennyi s®ge a nagyobb mint8ban kelv@tsledtb,, a mi
mint azt az 1. 8br8n bemutatott f%),hamw aindagyib s
mint &§ng8l a h8§romszoros nagyhRm®rs®kletT meg

121



F&bi §n E.i(BSB2022)- t

5. 8bra Nagyf elnbionnttaSdsa’ afbeolkvr®tle |feekr dae
minta b) 3. jelT minta

Amint adar abokkal hasonl -an hTtott -8Chakipy
minta a | egridegebb, kem®nys®ge 61HRC, mi k

ugyanakkor kem®nys®ge 63 HRC. A t°retek r
durvaszerkezet T, a | assabban hTlt mint a
vizsg8latokng8l a finomt°retT mint8&knégl idekgy ®
megjelen®se (6. 8bra). Ez a kaubiztdkhnvgl §z ®
cs°kken®s ®t ®s a martenzit kialakul §8s8nak
h ®skor ki

ausztenitet er edm®n

6. 8bra SEM felv®telek a mintadarabo
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3. K°vetkeztet ®sek

A gyorsabban hTIR, kisebb m®retT darabba
nagyobb t°megT darabban a masssazgmbkar hipdok g
karbid i s megj el ent. A mar ad ®Kk ausztenit
megereszt ®snek k°sz°nhetRen nagyon kicsi, |
val - hTl ®s utg&n v8&rhatoriBg§ramiadsahbanmhift
melyen finom g°mbszerT primerkarbidkivsgl §so
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Performance Indicators as management decision support
tools in the safetymanagement of multinational
companies

IFarag- Ferenc

ILotte ChemichalKManagyarao s sfgrdpgferéhé@unobuda.hu

¥sszefogl al §s

A munkav®del mi t el j-eRss2 tnna®nyyvn3@ rl @sl aa ok ° rakeemees
m8r jeld@amz®e®dt evi§lets2 t mOnf i gn®e |I®srmdmeckial@ksk s ®r
m-dszerek azonbdan wnleomBoedy }j sa® ae Malkg.y ar or sz §g o

munkav®del mi t erhj s 2 d nmhe@ir nned® reo® xi, az @kl k a
azonosf2Rbgbe | eme iR &t §r oz §s a. A Vvizsgs§lat k
szak®rtRi interj %k seg2ts®g®vel t°rt®nt.

i al apj &n meghat 8roz

A kut at 8s eredm®nye
teljes2t m®O®ny m®r ®si idy @&k orl dto8vitaddhg®gleled mBR i
amel yekre alapozva a munkav®delmi teljesz2t
al kal mazott m-dszerek tov8bbi, r®szl etes v

Kulcs szavak: teljes2t m@®ym®r @ n kayv ®kla Vv &d e

Abstract

Occupational health and safety performance measurement has typically become part of tf
management practice of meditsized and large companid$owever,the methods developed

for measuring and monitoring ggermance are not uniform. The aim of our study is to assess the
occupational health and safety performance measurement methods of companies operating
Hungary, to identify the applied procedures, and to determine their main characteristics. The
investigation was carried out using the qualitative research method with the help of expert
interviews.

Based on the results of the research, the characteristics and differences of the occupational hee
and safety performance measurement practices of the carapegie determined, as well as the
assumptions based on which a further, detailed examination of the methods used to measure |
occupational health and safety performance and increase efficiency is recommended.

Keywords: performance measurement, occupalicsafety performance, occupational safety
organizational culture
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1. Munkav®del mi teljes2tm®ny ®s a tel

1.1 Munkav®del em

Aszervezett munkav®gz®sre vonatkozbi dtiag o
gy a munk§8Il tatirkapgjoagisrzkarbe8 | m§ rs z
°d®s egyi k meghat8roz- t®nyez
egyi el Rnyt aj eblaelnets eda e Bkl alka
ven, ®s kut at 8sok igazolj 8k
al Ht oA muoadak®dei efisaojpvgbbi
szen a biztons&lgbrsnyerg®s zs®g eksi
m®ny ek hozz8j 8§rul nak a k®pzett f
mi menedzsment teh§t versenyel R
b-1 sikert®nyezR.

[7)]

N

®

3 7\—30.7s'<—
SO DMOD XD
o<~ —qp ~—
S® °V XS —®
!—fo__‘

12 A vs8llalati teljes2tm®ny m®r ®s

A v8llalatok meghat8roz- folyamatainak f|
edm®nyes v8llalatvezet®s alapvetR eszk?®z
pcsol atrendszer ¢k pedig szerte&ka®ben®a ki
yamatosan k°vetnig¢gk kel ®rintettjeik el
yamat ok is t t ® at8dk akol yamat osan
t ®shoz- -k kg e®Ws®geinek teljes2t
at - sz8mokk etttel pdat b k®n yYaguyt naet v ek
el het Rv®.
teljes2z2t m®ny m®r ®s e :
- a cselekv®s hat®konys8§g8nak @4 eredm®ny
- a vs8llalati teljes?2blm®ny fejleszt ®s ®nek
- ®rt®kteremtR folyamltokat t8&8mogat- - gyak:

A teljes2tm®ny nyomon k°vet ®se teeh8t a te

—

I
I
n
t
z
A

A v8llalati teljes2t m®ny m®r ®s ugyanakkort
®rt ®k el hetR inform8ci -t biztosz2t az ®r i n
eredm®nyess®g®rRI, 8llapot8r- -1 ®s v8ltoz§gsa

A teljes2t mPBym®r ®s c®l ja teh

- a vs8llalat k¢l °nb°zR szintjein sziks®ge:

- a vs8llalati c®l ok teljes2t®s®nek nyomon

- az eredm®nyess®g ®rt®kel ®s®nek biztos?2t

- a mTkod®sre vonatkoz- relevBmsni kBbEmBcC

®rintettjei fel®.

Neely ®s fTim&gt @galamaz8sa szerint az a¢zl
megal apozottv@®RenFPsd@®fetkE§sta a m¥uUltbhehys T a
eredm®nyess®g®nek sz8mszer T 22t ®s|®daelrgeazdszEf
el emz®se ®s®E®Phel mez ®s e
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1.3 A munkav®del mi teljes2tm®ny m®r ®s e

Modern v8llalatvezet®si m-dszerekkrelkavets
teh8t megol dott, a menedzsment naprak®sz ir
A korszerT vezet ®si eszk®zo°k el ®r e a r
y lagem®nyeglyek°lvtet ke eePema®:
pr-b8lj8k a hason bal ese
zat ®rt ®kel ®s jelenti, a c®Il s
az alapot[8]. |l atokat jellemzR °sszetett,
k°rnyezetben ugyanakkor nagyo neh®z puszt
alkalmazva azer ve z et biztons8gi szintJ®t nevel ni
en
av

a
Il en
el Ren k®k
nt ®zked®s | |
|l apj 8t a 8§
A a
g

rajzol , emel | ett sz¢ks®g | ne a hat ®kony
seg?2ts®get ny%j that a munk ®del mi ,t eklijve8sl?2t
akkor , ha a gyTjtett adatok el emz®se r ®v®n

A biztons8g °sszetetts®ge miatt sok vita

teljes2t m®ny m®r ®s ®nek. miit pt k ks hmsdjn gl at aA
esem®nyeit, p®I ds§ul a megtort®nt bal eset ek
biztons8&8g hi8ny§t m®r i k, nem pedig annak |
alacsony balesétfia m8§tkmck&magakamrt § enRr[2®s ®
Helyes haszn8lat eset®n a AvezetRO munha®sk,
l ehet Rv® teszik a szervezetek sz8m8ra, hogy
s®r ¢l ®st vagy k8rt okozn8ndlo, ®snel mME§agiukibla
®s t8rsai 14 vezet R itn8dmiokg8ttg r8tk nau tpa tetveekhlgh e ,s

2. A kutat8s ®s m-dszertana

A kutat8s sor8&8n c¢c®l unk a munkav®del mi t el

illetve a Magyarorsz8gon mTk°dR v§8llalatok
fel m®r ®s e, a teljes2z2tm®nym®r ®sre akbkat mazg
jell emzRinek meghat 8roz8sa.

Kutat §sunk c®l kitTz®sei alapj&n az al §bbi

K1: Hogyan jellemezhetR a szervezet munka

K2: Milyen mutat- -szaghwak®dehmiszbh&l pak?2 amaeén
hogyan (mi bRI) k®pzik?

K3: A teljes2tm®ny m®r ®s sor 8§n mennyire t°
esem®ny, amely nem ker ¢l be az ®rt ®kel ®sbe
sth.)?

K4 : Il r8ny2t 8si ree?n dHsaz eirgte nmT knfed tyeet(nkeek) t  ( MI
munkav®del mi teljes2tm®nym®r ®si fol yamat ho

K5: I ntegr 8l t 1@®erltj®kse?lt@s® ntydm&,@nsiakPpa awvz§ lelgay |

csak a saj 8t mutat-sz8&mai kat k°vetik nyomon
K6: Mi a munkav®del mi teljes2tm®ny m®r ®s f

A v8l |l alatir8ny?2t §s ter¢l et ®n ve®gzett Kk
teljes2t m®nymut at - k bfaomr m&aqyij -ed aetn Rr °sg z82ntsizke,r Td

probl ®m8k, a folyamat ok, a szervezeti ®s
meg®r t[@3(BJlé]lz Ennek kik¢gszob®°l ®se ®r dek®ben
vizsg8latot | 8ttunk sz ks®gesnek a v§8gllalat
emberij el enis®gekakci - ke, mema smet ®s ®d° k, i1l ety
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gyTjt®se ®s elemz®se[lHsdek®Pbena kampel
Rs®get biztos2tanak a kutatott terg¢l et
maznak, mel yekben nem c®l a reprezent e
egy ®atieg e®d elg zkkl2ldombor 2t §s a

F®lig struktur8lt interj¥ elv®gz®se mell e
c2mT fejléliert®tak szerint az ilyenim®ity,jntg
mani pul 8ci - mentes [ 12] . [M]snzterKenlte naezn irngneurtja
meg®rts¢g¢k m8sok tapasztalatait ®s azt, ahog
v8l 1l alatokn§gl al kal mazott teljes2tm®nygmer X
al kal maztunk. A munkav®del mi teljes2tm®ny me
az adatok®rt felelRs szem®lyek jellemzRen a
ter¢let vezetRi . EnzektmegfietekRemrzaetRutvaet §
menedzserek) folytattuk le.

A mint8bha ker ¢l ®s- @selna®dyeV lklealtatk® zre@Preet
munkav®del mi teljes2tm®ny m®r ®st -bneyno | ®s nt§l w8
m®|l yi nt e rbjetav.alA XQU22at §sban h8rom fRvS8rosi ®s
munkav®del mi vezetRje vett r®szt.. Az intel
besz8&8mol - k tartalomel emz®s®t al®mazguonkndeAlme
m-dszertannak {18. megfealllkdltmd hetttRokval itat?2v
a kutat8§s tudom8nyos al §t8masztotts8§gsgt [12

A koronav2rus j8rvsgny terjed®s®nek megaka
% l ehet s®@gente rme/gak earngysoektk al t °rt ®nR s zen
i ked®si tervei a |l ehet s®ges kont akt ok
I at - kkal val - szem®l yes kapcsol atokat

202ben az interj¥wk online zajlottak, Skype,
besz®l get ®s fHemm$sjz&m®dh yez3022l1 8§l koz-k sor §n

A teljes2t mAnym®r ®s c®l j 8nak megfastgna!| maz §

sze
het
k al

3. A kutats8s eredm®nyei
Neely ®s nt] ntkealt j8& ss2ati m®ny m®r ®sr e vonat ko

munkav®del mi teljes2t m®nym®r ®s fel adat 8§t e
strat ®giai c¢c®ljainak meghat 8roz8s8hoz szg¢ks
hozott szere z ®s i ®s mTszaki i nt ®zked®s ek er edm®n
val ami nt mi ndezen inform8ci -k rendszerez®s

teljes2t m®ny tov8bbi jav2t8&§sa ®rdek®ben.

A kvalitat2v kutat8saleapjddmMm®nmegdkkap?3stsize!
teljes2tm®ny m®r ®s i gyakor|l at 8ba be®pg¢lt a 7
vizsg8lt v8llalatok k¢l onb°zR strat®gi 8§k sz
alakul 8§8s8t .

A munkmv®del jes2t m®ny m®r ®s hez az adatgyT
jell emzRen havi gyakoris8ggal tort®ni k. A
megfelel Ren a munkav®del emmel fogl al kozak. sz
A sz ks®ges int®zked®seket (el sRseg®ly, bal
v8l 1l al ati el j 8r 8s szerint regisztr8lj8k. /
jelenti®zeketnyomon k°vet @s®s®saltagljjaes2A mB®INg $
kornyezetv®del mi ®s munkav ®doced znti § |(yE H Se |vaadyayt
®s a menedzsment fel® t°rt®nNR jelent®s. A &
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heti vezevtiRi®si ®Ves veehaRvezet Ri nyomon Kk©v
A teljes2t m®nym®r ®sre haszn8lt adat ok ®s
A munkav®delmi teljes2tm®ny m®r ®s®re k¢l °nb

1.t 8bl 8zat A |l eggyakrabban

Alkalmazottmutat- s z8m'1 |2 |3 |4 |5 |6 |7 |8 |9 |10]11]12
Bal eset (eset|+ |+ ]|+ + | + + | +
Bejelent ®s k° + | + +
Kiesett munka] + + + | + + +
Fogl al koz§8si + + | + + | + + +
Kvg8zi baleset]| + + + | + + +
Vesz®l yes hel ]| + + | + + | + +
Munkav®del mi + + | + +
Munkav®del mi + + | + +

Bal eseti gyak|+ |+ + + |+ |+

EHS r8ford2t § + +

Cltal 8§nosan, minden vizsg§lt v&llalat ese
szerint), illetve a kiesett munkai dR (-ra).
utalnak ®s minden vizsg8lt. VvASl|viiazZlsagt§ |gy avk8olrl
fogl al koz§8si megbeteged®sek nyomon k°vet ®se
Jell emzR a kv§gzi baleset sz8m, illetve a
|l eading, vagyi s weuz eatj Rl oinnkd® pkp8etno re,| Rmeel yjeek z i k
t°bb vs8llalat k°veti nyomon a kv8zi baleset
a proakt?zyv, megel RzR szeml ®| et . Ezt igazol
bal esetek bejelent ®si rendszer e, ill etve az
bejelent®sre motiv§glj§k.

¥t v8llalat eset®ben el Rfordult m®g a tr¢€
vezet R mutat -k, mebyeak tetme e RR2Z8z2®Rtek et

A teljes2t m®nym®r ®shez sziks®ges adatokat
seg?2t s®g®Vvel r°egz2tik, de az Excel al ap% ad
jell eamztRP bb bemenetes adatgyTjt®st, r ®sz1 e
al kal maz8sa is. Ez wut - - bbi jelentRs el Rnye,
|l ehet Rs®get nyWwjt, biztos2tja a munnkuanvk@dves!| n
illetve a ter¢gleti vezetRk a szoftver seg?2t
az ®szlelt kock8zatokat a rendszerbe. A bej
sz8m8ra azonnalont8dsh,atho@y vd82 nakem®nyek kez
kapnak az ®rintettek, 2gy az int®zked®sek
szoftverek |l ehetRv® teszik jelent®sek ®s r
C®l szoftver alkalmaz8§sa egyszerTv® teszi az
a munkav®del mi szakembereknek arra, hogy az
|l eggyakrabban el Rfordul - eset ekredl, lidd =Tt
esem®nyek. J - p®l da erre az SAP v§8llalatir
kut at 8sban r®szt vevR egyik nagyvsgllalat es
systemd nevT sztod tegy ®me&&i hasaggVallalatntgl
ko zg¢l n®gy haszng8lt c¢c®l szoftvert a munkav®d
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A vizsg8latba bevont v8ll alatok mi ndegy
m®r ®s ®v e | ®s @wyed mo nVikz°svge8tl st u n k sor 8n el e
teljes2tm®ny m®r ®s hogyan ®pg¢l be a v§llal
i r8§ny2t 8si rendsze®e? Kar evti@ns ggélt ¢ lvsEimTh? dai b
teljeszt m@&neyhBR&tr ®8 munkav®del mi teljes2zt m®n)
be8gyaz-dott. Ez az®rt | ®nyeges, mer t a Vv §
vezetRiIi figyelmet kap a munkav®del mi dgredlj -edi
a munkmu avsgllal- -k mindennapjaiba is. A v

n
c®l okat hat 8roznak meg ®s erRforr8sokat re
szerves r®sz®v® Vv§lIlt a munkav@&dekMmvett®eslej.

mut at -sz8mok al kal mazg8s8val, de a c®gek fig
A teljes2t m®nym®r ®s a k¢l °nb°zR szerv-eze

Rf orr8s, stb.) tekintet @abbBai CleeksAct(PDCA)BIvetz a j

§bra): az anyavs§gllalat vagy a felsRvezc¢

ghat 8rozz8k a c®l ok el ® ®se ®rdek®ben sz
zet ®se dPmRI a AZ? litrst®®z2ked®sek bevezet ®se
ze k ®s szakembereinek feladat a. A n\
rt®ni k, a felsRvezet®s fel® jell esmteRen ha

Tervezés

(Plan)

Beavatkozas Megvalositas

(Act) (Do)

Ellendrzés

(Check)

1.8bra A teljes2tm®ny nyomokius)k®vet ®

A vs8llalatok szervezet:i egys®gei teljesz2:
féeggetl engl ve®gzi k. HE8§rom v§8lIl alat eset ®be
ir8ny2t8suk al§ tartoz- szervezaet it °ebghyi s Reysel
t°rt®ni k a jelent®s. Egy esetben sem sz8mc
teles2t m®nymutat -k egym8sra hat8s8t vizsgsl

A munkav®del mi teljes2tm®nym®r ®s eset @ben

I t°rekv®s, mint teljes2tm®ny c®I megszT

az interj%k sor8n hangs¥% yozt8k a szake

gszTntett ®k, mer t az el l en®Ak de®el t th&al &6

|l yamat ok komat rbaad resceu kmte2ntaeks s®g b - nuszt | el

uljelent ®s®t gener 8lja. A vizsgs8lt v8ll al

tat-hoz k°ltt°e¢®@®g .el A en®a kdeerhkleer ek szerint a
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eset ®ben az aluljelent®s 2gy minim8lis. A b
eltitkol 8s szankcion8lt, bdj el®grtke tetl eshz8atk aas ¢
bal eset szeml ®l ettRI, a balesetmentess®gr e
°szt°nz®s a munkav®del mi teljes2t m®ny szemj
bal esetek eltitkol §s 8tveallj ejs&rtma®tny manendnkme ®
nagyobb fontoss8&8got kap a balesetek t®nyl eg

A kock8zat ®rt ® kel ®s m-dszertana | - | i smer
int®zked®sek k&lzapgj®stt ®ksl @&s klo®pezi . A kock
szakter¢letek vezet Ri sz8m8&ra biztos2tanak
ugyanakkor a fel sRvezet ®s sz8m8§r a szol g§gl
kock§za ®r k®p, teh§t a vs8llalat k¢l onb°zR m
el emz®s a vizsg8latban r®szt vevR v§||a|at(
(gazdas§8gi , hums§n, politikai,zagto®rit,®kmeul nGksa Vet
piacon, t°bb orsz8gban jelen | ® R c®gn®l je

A Munkahel yi eg®szs®gv®del em ®s biztons!
mTke d®s ®t az elemz®sben r®sztvevR vs8llalat
szamwi§ k°vetel mPnyek teljes2t®se ®rdek®ben
a szabvsg&nyi folyamatokn§gl a c®ges folyamat c

el v8r8§sokat t8&8masztanak. Nem hpygtydait jnuknédgo
ezek megadj 8k a teljes2tm®ny m®r ®s keretrend

mTkedik, vagyls a munkav®del mi irg8&nyz2t8§s
mi nRs®gir8§ny?2t8siporerndseenykPgsniyerentd8zer
integr8lt ir8ny2t8si rendszerben a fRbb el
szakterg¢gl et ek tel jes2t m®ny ®nek m®r ®s ®r e ®
szab8l Bozdnyls el emek szakter il etenk®nt spe
bevont v8llalatok nem mindegyi k®n ®]I volt teé
de 2gy is az integr§|t rendszer r®sze.

Az ir8nyz2t8si régmndseer gkel e8tt efred t ®ehengl
jell egTv® v8&lnak a c®gek er Rsebb szab8lyo
szempontj 8b - | (figyel emmel kz2s®r ®s ®s fejle

A teljeszt m®nym®r ®selmpede? i NM®hy mERA®s I8dr @w ,
hat - folyamatok k°lcs°nhatg8sait a 3. 8br 8&n
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Vallalatvezetés

- Célok meghatdrozasa |DH - Nyomonkovetés

Osszesitett kockazati kép nem jellemzd

Integralt vallalati teljes érés

ni teljesitményméré Termelés ingség HR

Nem sziikségszeriien tanusitott az irdnyitdsi rendszer (MEBIR)

Cél: mérés, kitlizott célok elérése, balesetek
megelézése

Aluljelentés minimalis

vazi balesetek bejelentése
kidolgozott, motivalt

Manualis, helyenként
szoftverrel tdmogatott

Folyamatos adatgylijtés

Lemaradd inidkatorok
tilsilya jellemzd

\ balesetmentességi bonusz
rendszer ellenérdekelt

Alacsonynak tekintett
munkavallaldi részvétel

EHS felelfis, vagy oszdly mér és jelent

Heti vezetdi nyomonkvietés

Intézkedések meghatdrozdsa

28bra A teljes2tm®ny m®r ®s ®s nya
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dot.

a szervesrészekint]
abba taljesenbesgy:

Adatgylijtés

Excel alapt adatgyijtés mellett
mé bemenetes

Folyamats adatgylcés

Abalesetek jelentése ssztbndts,
szeltitkolas szankeionsit,

n n balesatimutsténes koo
Ehs felelds, vagy ozl e llenérdskelrsds
aré

mér ésriportdl

Munkavlalékks falyaom
egyesterés kommunikécé
hisnyossigai

Jelmagyarazat:

Felimsert, hogy ellenérdekelt
2 balese égibd 2

A munkavédelmi taljesitményt segits tényezik

teljes2t m®n

3.8bra A munkav®del mi
4. Konk | Y%z
Vi zs8§gdraedim&nye al apj §nhomeg &l | Mapg yt aorvad roskz $e
koz®s nagymw8d |l mbakak®del mi

el j8r8sok A ®sel®veds 2vi8mM&n.y
n®gyl ®p®s e s
v8ll alatcsoport,
egys®gek vezetRi

Amunkav®del mi teljeszt m®ny
tat -k mell ettt megj el ennek
krezikk Ri KPlaszt8s8ra
r§n, a hazai v§8llalatok
|l yeket sz8mukr a
a tov8bhbi
es2tm®nymutat - -k ko°or ®t.
vezeti, vagy mTk°d®si
t
n

Ny omon

vagy a
®s munkat8r sai a

ms8r

Nem

_(/)"’SSDU)""B

u
é
)
m
ogy
el |
zer
ehet Rs®geket ¢8&8kki®szben
den szervezeti egys®g
v8l toz8saib-I
I szervezet.i
kednek, dent ®sei k,
ra. A folyamatvsg8ltoz§gs
tathat a szervezetben mTk?®
ut at 8s kict®lrspzeesrnin ®a @®d £ | mi

fel mPr®se a jellemzR v§&ll
k®ben. Tovs8bhbhi

haszn§8l

ny omon
eredR

S oo —ao

nak

Ong
mT

0N —h —h —~+ —h
N O @ O

al
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alkalmazottmut at - sz€8mo&bb8&8& a teljes2tm®nymutat -k

A kutat8s KkibRv2t®se sziks®ges annak Vvi zs
gyakorl at a, az al kal mazottan kdlcgggnelel j°ess?zt
munkav®del mi strat ®gi 8ban megfogal mazott C (

meghat 8roz8sra a mutat -BeBmBkezeta By Bhtet | ¥
megvizsg8l nig§ldztl,athiogyeld es2t m®ny m®r ®sv emielt )R
d°nt ®seket ?

Javasolt tovsghbhb

szempontj8b-1 teor

k°vetett kulcs tel]j
azok az °sszefg¢gog

alkalmasak lehetnek.

megel Rz®s ®rdek®ben Ki
R ®rt®kel ®seys@®@®ebsz&lfla
s2tm®nymutat -k egy¢ttes

a
n
e
ek, amelyek a baleseti Kk

5. ¥sszefogl al §s

Jen kutatg§s c®lja a Ma®parmumka¥dg®dare | mfk %k
gyakorl at8nak fel m®r ®se, a teljes2tm®ny m®r @
el j8r8sok fRbb jell emzRiinteakt 2nve gkinatte§tr SosA §earde al
hogyamunkav®del mi teljes2t m®dny m®r ®s a menedz
teljes2t m®nymutat -k ®s strat®gi 8k k¢l o°nboz
cs°kkent ®se, illetve megel Rz®se.

Az a t ®nmy n khaow®d eal mi teljes2t mPa keleme wticd ® s

probl ®mak®°r r®szI|l Meghatri8zeg8luat 8r aos8&8bballe
javasl atot tett¢gnk a kutat8s ki bRv2t®s®re.
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Savon univensry [N http://bgk.uniobuda.hu/esb/ ESB
Ausztenites korrozi-8I1 .- ac
hegeszt ®se egy ol dal i szTk?2
One side welding at austenitic corrosio#resistant thick
steel plate withnarrow V seam
IFel v&r F8®FISIiNNtENi kR R®k a
X¥budai Egyet em. Budapest, Maolgugashw or sz8g, f el
Xbudai Egyet em. Budapest, Mobglg.lur or sz8g, f at

¥sszefogl al 8§8s
A hegeszt ®simed@d&®Ifloap8tic§s& hagyom8nyos ©°tvez

|l emezekn®lI jo | korrel 8l a szimul&8ci - -kkal,
darabok deform8ci-ja jelentRs, ami k¢l ©onos
a ®8eket egyoldali V varrattal oldjuk meg.
jelentRs az el t ®r ®s ezekn®l az ac®l okn§gl
mozgat-berendez®st al kal mazva, il 1 etivie 1CSVAT
m2g CLOOS VariWeld elj8r8ssalevavasthages$ag
mi nRs®gT Il emezekn®l .

Kul cs szavak: korr-zi-8l1l- ausztenites ac6¢

def or m8ci

Abstract

The finding of weld deformains in thin plates of conventional natioy carbon steel correlates
well with the simulations. The deformation of austenitic corrosesistant steel pieces during
the welding is significant, especially for thick plates, especially when the jointsaale with a
single \,seam., Theres a significant discrepancy for these stebissimulations and inrpctical
applications. Duringonventional MIG welding, even automatized with linear motion, or after
CMT method the deformationas~ 1 5 A, s thedade of CIbO®8 VairiWeld technic was
12 in case of 30mm ttk 1.4301 type austenitic steel.

" Keywords: austenitic corrosiene s i st ant steel
Variweld

, wel di ng, t hi

1] Bevezet ®s

A korr-zi-8I1: ac®l ok nev®t ad- tul ajdon
mel ynek |-B3¢%a-lo§bbellilkel!]l ®rni e, a korr-zi - 8l
tartalom r®v®n a fel ¢l eten, n@&hSIN@t rre§,c smealrye
ac®lt a korr-zi-t-1. Ezt a r ®teget passz?2yv
korr-zi -8l 1 - ac®l okat sz%vetszerkezet ¢k al
martenzites, ®$fldus atc® iotkes Ak dred haiszn§l-a kc
ausztenites ac®l [ 1, 2] . Ezeket az ac®l okat
i g®nybev®telnek kitett ter¢leteken al kal®sa =z
hRkezel ®ss el sem jav2that- . Nagyobb szil 8roc
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®r hef3®]. Ndpj ai nkban folyamatosan fejl RAR an\
8l 1l 2tanak a felhaszn8l - kv °&s°® tnte ganmuynakg8ol k- bka ne | h®
sorg8n a r®szben megol vad 2z °s&Shzen ®kieklt dRIR unlb K
karbidok, nitridek, boridok. Ekeaekhbi#rbaivkgy § 8
niobiumkarbid magadab az ol ymidts pant jRket ,k°eaz®rvtev®
megol vadt z-n8ban a karbidok nem olvadnak n
okozhatnaK6-7].

Az ausztenit
el l en®re k¢l °on
ac®l okkal):

korr-zi-8l1 - ao®Bekastor al n

e
°sen fontos szem el Rtt tartan

S
S

-l ®nyegesen nagyobb a hRt8gul §suk,
-sokkal rosszabb a hRvezetR k®pess®gy¢k,
-sokkal nagyobb a villamos ellen8l Il 8suk,
-nincskkedzRd®s a hegeszt®s hRfolyamatban.
EzekbRI az k°vetkezik, hogy viszonylag ki
hRf orr8§sra van sz ks®g, arra kel t°rekedn

hegeszt ®s sor8n. [ 1]

A nag¥yguhRts ®s a sz®nac®l okhoz k®pest ki
alakvg§ltozg§st id®zhet el R, ®s amennyiben a
kialakul 8s8t eredm®nyezheti, ell enkezR togze
k®pess®gT lapk°zepes k°b°s sz°vetszerkezet
vesz®l ye mi-dbmmir B2 ®skagryobb il leszt ®si r ®st
sz¢ks®g |l enne [1, 6].

M8si k probl ®ma a kr%enlnayte?bvb ema geyl oRb8bl | kR at rhbadt nt
hegeszt ®s-tkhobid kirvfl 8s okozta korr-zi- -val

<

200

0g8o A7
056
\/ 0.082 —l 0
Wse

(eSS

800

700 L8 _\‘&
0.042 | —
800 \\&N N v 0.019% \%Q
K\ Carbon™ /_\
10 sec. 1 min 10 min. 1 hr. 10 hrs. 100 hrs. 1000 hrs. 10,000 hrs.
1. &8bra HRmM®r s®kl et, idR ®s karbontart

ac®kafli dki v8l §8sinak megjel en®s®re, kor

Napjainkban hegeszt ®si ket ®s sorm®$n meeicalaa
probl ®m8k megol d8sa ®rdek®ben sz8mos esetdHt¢
torzul 8s ®s a fesz¢iglts®gek pontos el Rrej el
megjelenR kiv8l §sok. A marad®r ®eask (/i ge®g en
k¢l °n®sen vastagabb darabokngl . Tsirkas ®s
haszn8§ltak a | emezek tompak®°t ®sei n®l a tor
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numeri kus model |l ez®sQeaglPteli Rikeg | Pealbza®tgt 18r & r
[ 9] hasson®ge3slel emes model ez®st v®gzett | 8¢
egyez®st mutatott a k2s®rl eti eredm®nyekkel
| emezek hepgoenstzots®s enkiovrel a vastags8§gon 8§t menl

EIl mesal amy ®s mank@g&s saliehdd ] me@del | ez ®s't
kereszt ¢l mar ad - fesz¢glt s®g el oszl 8§8s, kto
®rt ®kel ®s®re keskeny -h®rzraygd/s (( ®z@) hle g g8é6L 2 tROG
|l emezben, amel ynek vastags8ga |l egfeljebb 2
k°or ¢l bel ¢ h8§romszor nagyobb akkagkery mh®:
foglal koztak a hozaganyagok4hae¢eB8e@m®@hyeiF8&1
korr.-zi-8lI1- anyagok | ®zersugaras hegeszt ®s
is jelentRsen befolyéfohji8k°aervatenatj gkl &gd
ami jelentRsen befoly8solja az i kly7gn aKkco®lS8ack
[ 18] kis®rletei r8&8mutattak hogy az ausztgeni
1-3 mm vastags8g¥% | emezekn®l is r°gzzt ®s, I e

Yavuz Y¢gcesoy ®s Vur al [ 19] 8§81t al v®gzet
ac®l | emezek tompak®°t ®si nek konfigur8ci-j &t
ve®gesel emeRss medeltise®g ®v e | megj - -solt torzul !
al katr ®szben el Rfordul - torzul 8sok. Yaghi
40 mm vastag (36 soros) rozsdamentes ac®lI

tetngel yszi mmetri kus -eRPgmz@®bkeRbssm@dcel t ak®be.

csRn®l a |l egnagyobb marad:- fesz¢lts®g a csR
k¢l sRfal 8n8§l a varratban ®sg¢ IhtRh@d Eesl®° viealeit e
kiindul §si pontj ai l ehedbmaeak [Rdng k®mumantk & |
vastags8§g¥% ausztenites (1.4304 t2pus¥) ac®l
fesz¢l ts®gek j - B hegerehbha®enl|l kPtz®pvakal k©°z
hegeszt ®s k°z®pvonal 8t -1 t8volodva azonban

Deng ®s KiyoshivmgefeR¢m8dD model |l ez®st VvV ® (
fesz¢¢gltsPgek®s®DIrRr e25 Bithd vaethggeSS et t (o
kezdet ®nek/ v®g®nek r®gi-j8ra helyezve a han
mar ad - fesz¢glts®gek ®l es gradi ens®t mut att
kialak ul 8s8ra gyakorolt jelentRs hat8s§8r | i s
hogy a maxi m8li s hosszir8ny% marad:- feszg¢l
szil 8rds8§g¥% ac®l hegeszt ®si vashat &irman ol vy

Kev®s k2s®rl eti techni ka 8§11 rendel kez®sr
mar ad - fesz¢glt s®gek m®r ®s ®r e . A k2s®rl eti
eredm®nyei jelentRsen elt®reséehgehpegméstzt ®si A
tanul mE&8nyok sz8ma m®g kevesebb.

Bani k ®s tS8rsai [ 24] 20 mm vastag | emeze
j 8r8ssal hegesztve -d zd@gB8dh @Kk . hdAgedsz XARDOK
®@sel 3 -ossort)orlzsud §st m®rtek. A hRm®r s®kl et
| 8s o0k mo-sX/YBWHLReRs h[e2z5 ]la a3IDk @lsm&Z tk ®lp .z ®5 e b
tok okozta fesz¢iglts®gek ®2 tmaurn adl ko k
kkel. A val-s8g ®s a modell ez®s k°z°tt
®

s munkat 8rsai [ 26] ausztenites korr .
S Ya) hat §s §t Vi zsg8lt§gk ad-hegesz{ ®ss @y
t 8s°vezetben kialakul - korr.-zi.-s ®rz®Kk
ul 8§ci -inak el ve®gz®s®vel. A kimutatt 8§k,
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szenzibiliz8l ttav@mus %t hl cGzn®yeagsassTigne nagy obbak
darabokn§gl a darabok forgat8§sa a termel ®ke
k®t ol dal i hozzg&f ®r ®s korl 8§tol t, 2 gy sz¢kse@
Ugyanakkor kdabakat 8swv&lrraggkel ni kel l a po
megmunk8l 8sa nagy val-sz2nTs®ggel, egy forg
komoly kih2v8sokat jelent a k®tol dal:i gy °Kk
kivitelezhetetlen a darabok m®ret ®b RI ad- d-
megmunk3§8l 8st Egy ol dalr | t°rt®nR hegeszt
§bra b), c¢c) v8zlatai, mdl8yeok haz uakt unglgi.s f e
{’ 6"°\7 r 2 (3 mm) MAX.
A
N t
15.(3mm)MAX‘7‘L\"60:;\' |
a) b) c)
2. 8bra A varrat kialak2tgsa vast

ag
kialak2tg8sa c¢c) U varrat ki

BgE§r a SYSWELD sz8mos esetben igen j-|I
kev®s az adat, k¢l °n®sen az ausztenites
sz¢ks®ges a k2s®rl etek v®gz®se.

=~ =

2. Anyagolc®aol - gi 8k

Vizsg8l aat av &ilkdozt ot t mi nRs®g egy nagyon
ausztenites korr-zi - -8lIl- ac®lra esett, mely

®s vegyipar sz8mos ter ¢°lsestz@Rent.®tAezl ®tc ®lz slz.a btv
1.t8bl 8zat Avizsg8latra

Ac®l jele Vegyi ©°sszet®tel, %
DIN 17006 DIN 100883 C, max Cr Ni Mo Egy ®&
(AISI)
X5CrNi1810 1.4301 (304) 0,07 17-195 | 8-105| - |5xC<Ti
_A 100mml 300mmi 30mm m®r et T pr-bal emezekbiRdt 1dbarfz
fTzt ¢nk ©°ssze a k2s®rlet | ebonyol2t8s8hoz._
A munkadarabok 2gy szTk2tett egy Al thal mu Al
folyamatot termoel emekkel dedi k8l t uk, 2 gy
hRm®r s®kl et et j - l ehett szabs8lyozni . Kezd
kialakz2tva, hogy a munkadagr aabl okka | tneal zj 8essae nn @I ¢
megol d8s a v®kony anyag®l mi att el fogadhat
rgvil 8g2tott egy s¥l yos probl ®ms§r a, m®gpe
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3. ¥bwsaefTzOott pr-batest a termoe

A v8lasztott huzal ausztenites korr . zi
V®dRg8zk®nt argont al kal maztunk.

H8E8rom technol - gi §t pr-b8ltunk ki. El sRsz
technol - gi 8t al kal maztuk. Az el j8r 8s S O |
berendez®stbege s stefi®ibeinrkendez®s egy robosyett us

S Oofrs-: seg?2ts®g®vel egy | ®ptet Rmo-

a) b)
4. 8bra MIG el j8r8ssal val- hegeszt®s r®
munkadaraba termoelemekkel
Aberendez®s ol dal 8n tal lhat- egyszerT ke

®s az iv gy¥%jt8s ind2t8s8t ®s befejez®s®t.

A m8sodik k2s®rletk®nt Fronius CMT el j§r
tengel yes Yaskawat globat heglestzt ®st v®dzepar a
beprogramoz8s kimondottan korr-zi-8l1l.- anya

Har madi k k2s®r |l ethez CLOOS Variweld techn
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3 K2s®rleti eredm®nyek

Az el sR MI G/ MAG technol -gi 8t alkal maz: k
k®szTl ®kben robusztus z8rtszelv®nyekhez (6
el haj(l%.t othtraa) , a csavarok megny¥l tak.

5. 8bred jMr@ssal val:- hegeszt®s utg&n e

A m8sodi kk®&nt al kal mazott Fronius CMT el|
nincs semmilyen fr°csk®°l ®st nem tapasztaltu

mo z g 8sitreSkniynotket ®b en sokkal prec2zebb, mi nt
helyes hegeszt ®s ®hez. A munkadarab vetemedRe
az el Rbbi hegeszt®s sor8&n. A nagy88§them®kif
vastaglemezhez lett kifejlesztve. A hegeszt
drasztikus energiabevitel c¢cs°kkent ®se el mar

A CLOOS Var i Wel dnh eed g s8zrt&8&sseakl hkoRestzg:kl ta7 | &g ®
el Rfesz2t®s n®l k¢gl, a 9. 8br8n sz°gel fordul

v

6. 8bra Vetemedett lemez 7 . §hos ULet emed¢d
A hagyom8nyos el j8r 8ssal hegeszt ehots nuwrrkza
(felhajlg8s) volt m®rhetR, addbtgorzat(6TLOGD ral)j.
k2 s®rireden@hgpj 8n, arra aunkk®,v ehdkgeyz tae tpers-rlea tje
v8l toztatunk, Vi szont a vetemed®s m®rt ®k ®t
|l emezp8rok ellent®tes sz°gben be8ll2tva ker
al apj 8n, rer 8¢ 1382 o®rttukk be a damaboh°y¢8ltgkraeae
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az 8tolvad8st. Az 2gy | ®trehozott varrattal
jett I ®tre (10. 8bra).

8.8bKarrPgSkeilles 98 bra Torzul 8s me
A metall ogr 8fi ai csiszol aton | §t hat - ho
hRhat 8s°vezete nagyon keskeny . a kem®nys®g
®s az al ap annybagzbiakn (allli.g 8kbirl &)
p' g

e I
TN TR Lo

10.8§ bra Keskeny r ®she 11.8
soros varrat ma k h R

ra Kem®nys®gl en
at8§s°vezet ®ben
(Neredet=500x)

Mi nden varratsor kornyezet-®b em®r ®g &t b vv88gye
al apanyagban a hRhat8s°vezetben ®s a varrat
Jel entRs el t®r ®s az al aoanyaghoz vi sanemvwl t v
tapasztalgbarta) (12
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Keménységeloszlds

=250
==
b
> 150
3
g 100
Q
>~ 50
0 Héhatasovezet [HV]
D Varrat [HV]
o o) §
\5_5\ < of & . Alapanyag [HV]
v . e o 4
o el . el Is) >
"J % 2 N
N o S
[}
&
5
A-
1. Sor 7. Sor
L 2.5or | 3.Sor  4.5or 5.Sor 6.Sor (Korona
(Gyak) )
B Alapanyag [HV] 188,66 218,8 234,67 226,06 207,72 210,2 | 212,73
Varrat [HV] 173,97 199 158,73 183,79 210,2 181,09 178,45

HéhatasGvezet [HV] 154,44 217,04 187,5 185,16 203,69 17587 151,09

128 b K@ m®ny s ®g m®r ®si er edm®nyek

4. Kevetkeztet ®s

Az egyol dali varr at kialak?t8s nagyban h
i g®nyek ®rve®nyes¢l ®s®hez, sRt mi t°bb a biz
(kor 8bban bemutatott) minta jjsn8al apwlal s nalg
al kal maz8s8n§gl

A vetemed®s probl ®m§j §nak m®r s®kl| ®se ®r de

Az 2g9gy kapott eredm®nyek alapj8n az el j8rs§
egy szTkz2zt etttamv arerl yteat meaglf&ll el R el Rf esz?2t

def or m§ci mentes munkadarabot kaptam az e
alakvg8§ltoz8sok irg8ny2tottan, az el Rf esziat ®s
egy r®sze a darab helyes poz2ci-j8ba t°rt®n

K2s®rl etek v®gezt®vel meg8llap2that-, hog
seg2theti a gy8rtg&si folyamat egys zre¥ Thsi2zt®s
felt®tel ek ®rve®nyes¢ (| ®s ®ben. Me g ®r i i dRt pd
fRI eg, ha sorozatgy8rt8sr-1 wvan sz-. Kor 8bhb
hegeszt ®se napjainkradmft,vegzeagtapg hekbglyhb
J - megv§8lasztott technol - -gia ®s kialak?2t §:
megfel el Rs®g®t ®s a mechani kai tulajdons8go
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Developing a building reconstruction system using
modern tools
'HOLCZBAUER,!'KNhBAEBY!| ,Dam8§sMCTHE'DL§s HEGEDt S £v

IEBK Hungary Kft., 2100 G°d°Il I R, Pattantys
holczbauer.andra®ebkhungary.com

2Magyar-®sgre8rett udom8nyi Egyetem, 2100 Gode°l
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¥sszefogl al §8s

Az EBK Hungary Kft., a Szint®z®s Ehfedrt malt
Egyetem, a GINOR.2.1:1820200 0022 azonos?ftejlsef§m®@kiut gt &
t 8mogat §st nyertek az ®p¢lethaml pBrat ok §
di agnosztiz8Il 8s8nak ®s sz®l es k°rben al k
mesters®ges intelligencia seg2?ts®g®vel S €
szerkezeti vagy fel ¢l eti hpijb88ni tg 3n&j do rat fl
sajs§tfejleszt®sT szoftver seg?2t s®g®vel al
amel yek seg?2ts®g®vel a homlokzatok egyszer

Kulcsszavak:Szenzor f Yazi -, mest ent h®gd D kizat elrleikgears
gy8rt8s, pontfel hR

Abstract

EBK Hungary Ltd., S andtheHizgarian Unimefsity ofrAgrituitukeandL t
Life Sciences received support in the framework of the research and development project witl
idertification number GINOR2.2.1:18-2020-00022 for a fusion of several different sensors of
building facades a widely applicable system for diagnosis, which helps to detect and localize th
structural or surface defects or sources of defects in the buiktiagé with the help of artificial
intelligence, and then, based on the information received, the files required for 3D printers cal
be created from the 3D point cloud with the help of adedfv el oped soft war e
repairs simple and quick.

Keywords: Sensor fusion, artificial intelligenr
manufacturing, point cloud

1. Bevezet ®s

A kut aft @B®lujn&k, hogy olyan | ehet Rs®geket vi
eszk®z%°k kombinS8cn -fj&jvlae sz tveatgty e¥s zokn°nza® k k e |
m- don, i dR ®s k°lts®ghat ®konyan l ehet i nf
8§l 1l apot §r - |
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A szenzorf Yzi - -val, mester s®ges intellige
gy8rt8stechnol -gia alkalmazg8sg8val azonnal e
ki sz&8m2that jav2t8si munka ®r het Rekedlnstru
al kal mazott hagyom8nyos szak§8gi f ol yamat oke
eredeti homlokzatot 8§l |l apot8t az al kal mazot
a k°rnyezeti ter hel ®$ e aa lhaacgsyoomy8anbybo s | e heecth n
rekonstrukci - ®. A szenzorokb- | nyert i nfo
feldolgoz8sra kerg¢l nek, majd a saj8t fejle
addit2v @gy8gi 8@8sseghnhs®g®vel jav2that- -k, vag

A kutat8s sor8n t°bb eredm®nyter mBk szl e
di agnosztikai rendszer, 3D szoftver a pontf

2. SzenzorMlI¥azal ap¥% ®p¢l etdi agnoszti ka
A projekt keret®ben kidolgozott mesters®g

k®pes k¢l °nb°zR szenzorokb- | ®r kezR inform
el emz®Bs®rieol gozott szenzorfYzi-s ir8nyelve
hRkamer §s, Il idar szenzorral k®sz¢l t 3D ada

el emz®s®re, az ®p¢lethib8k meg8l |l ap2t8ss8ra

A hipersp®kterd 8lki  1f.el8§bra) seg?2ts®g®vel a:
fontos inform8ci - fH ejnyes hte®RN. s &Ar Skut alt §Rsor
vizesed®sek det ekt 8l §s 8t gomb8sodott r ®s z e
m®r Reszk?®z°k el Rnye, hogy m®| ys®gi felt§8r§gs

et

Wavelength

1. 8bra Hikp®peskz ppe&rrhl8dziasmos oszt 8§l yoz8sa neu
Dj m-dszert felfedez®se az ®p¢l etek erRs

A hRkamer 8s ®p¢l etdiagnosztika (2. §br a)

vagy st get el ®si hi 8nyossggaib- | ad-d- hRhi da
energiahat ®kkonys8gi hib8in t¥% , szerkezeti
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28bBabatpusztai istg8ll -kast®ly ®pg¢gl

A 3D Ilidar szkennberraglk as engagiys ®uo®rvted s s(83g. ¥ 83
S®r ¢t ®p¢l ethomlokzatokr - |, amel yet ko°ve
rekonstru8l hat -k ®s jav2that-k. A k®pal kot §
el vegezyhea RkKr -6glevegRbe juttat8s8gval, aks
pontf el hRk amel yek a rekonstrukci - al apj 8§
r®sz|l etess®gTek lehetnek annak f ¢ ggv®ny®ben

e O

3.8br a. S®r ¢t homlokzati elem szkennel ®se

Az RGB f®nyk®pes felv®telek szint®n fonto
k®zbRI , vagy dr -nr .| k®szg¢lt f el v @tsk,ekmismn
reped®sek, homlokzatfolytonoss8gi hi8nyosss§
el emek is felismertethetRk, mint az ajt- -k,
3. Mesters®ges intelligencia al ap¥% ®p

Apro ekt keret ®ben kidolgozott mester s®ges
(4. §br a) a homl okzati el emek aut omat i ku:
di agnosztik8val seg2thetj ¢k, vagy k ®ws@ghzbe t
szemrev®tel ez®si fel m®r ®s i munk8t. Jelenleg
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mi nt p®l dsgul az abl akok, ajt - k, tud a mes:!
reped®sek folytonoss8gis ®hie8 n®so kf edlegtleektt®@nl eSks
al kal mas. A szoftver seg2ts®g®vel teljes ®

automati z8It 8l |l apot meghat 8§roza v®gezhetR
el emezhet Rk azd ®Rperied ethi, a grgoys zrteirnk 8 v al foly
®p¢l eter-zi-s folyamatok.

@ Epiletdiagnosztika [IRCEREIEEECECEREE r’: -'ﬂ X 13

Elénézet * Féjinév Tipus L ﬂ 42 L
S INCEE B D YUN_0011JPG RGB kép v " -~

D Infrakamera kép. 4] ‘ B

D RGB kép - ,

D RGB kép

D YUN_0003_TJPG Infrakamera kép

D YUN_0012.PG RGB kép

a] YUN_0155_TJPG Infrakamera kép

D Keépkivagas PG RGB kép

D VEGjpg RGB kép

4.8bAd| akok felismer®se egy betol tott

4, Homl okzati hib8k jav2t8sa

A | 8that- tartom8nyba esR hib8k egyik gya
®s folytonoss§8gi hi 8§8nyok, amel yek jav2t8s§8r
hib&8k jav2t8§sa korszerT digitgliAz mPpslzetr &
rendszer 8ltal megjel®lt hi8nyos ®p¢letr ®sz
a szint®n a projekt keret®ben fejlesztett,
al ka
e

i
b

EBKcccbe | ehetEzbea °d zcfntiver I l mas a 3D pont
pontfel hRt 3D nyomtat 8shoz | Rk®sz2teni

Egy gyakorl ati p®l d8§val szeml ®l tetve a f
®p¢l etelem rekonstru8l gp®l d8bgamaggnadr | PRap®
tal 8l hat az ®p¢l eten. A szoftverbe a s®r ¢
szoftver seg2t s®g®vVvel el emezhet R, hogy mel
®pe¢l etelem meighmaz adtA b ° 1t °tt pontfel hRke
®p¢l etelem r®szletet a szoftver szinte au
egym8sra helyezett r®szletekbRI kivon§sbranTyv
jobbsz®l ®n | 8t hat - .

58bRang8l -dott, hi8nyos r®szlet (bal ol dalc
g8l tal megol dott r®szl et bal ol
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Az EBKcc 8Ital el k®sz¢l t, csak a hi8nyz
el kezdhetR, mivel a szoftver k®pes a pontfe
A nyomtat 8§sok a nyomtatand- r®szI|let geometr
el t ® Rek | ehetnek. Az al §®si sk®pemmi 8t RBatw- r
nyomtat - -val l et t kinyomtatva. A 4@ 0 nkt eant ®nt v
szilikonnal l ettt k°rbe°ntve. A szilikon for
Az 2gy kapott el emesakediyk t 8 k®P et esfeenl ¢il let
betonragaszt- -val ker¢lt felr°gz2t®sre.

6.8 bMagyar-@sgrE8rettudom8nyi Egyetem ( MATE)
korl 8telemeinek rekonstrukci - |
a.) Sarokelem kieg®sz2t®s; b.) Kov§g

A fenti p®l d8ban eml2tett korl 8toszlop mel
keret ®en. A 6/b 8br8n | 8that. - vir §gdrRis&n ykzo
r®szeinek rekonstru8l 8§8s8hoz az eg®sz el eme:

pontfel hR el emz®s ®s jav?2t§gs az EBKcc Szc
f®mnyomt at - val v®gezt ¢k el . Aze hedy rl°ggy §retn
Ezzel az elj8r8ssal a 3D nyomtat8s magasabb
korl 8tel em, tekintettel arr a, hogy egy ily
el emekhez i l8waszikendd® yf egzya8k®@r t el met ®s i dRt

Jelenleg a mesters®ges intelligencia a pr
de tekintettel a technol  -gia wuniver z8dz&mav
tov8bb n°velhetR. A j°vRben felismerhetR al
elszz2nezRd®s2klkfl®o®sad ki vir8§gz8sok, vakol at/|
rongs8l 8sok i s.

A szoftver seg?ttosnBo@W¥e If Rnzy KRGB etl v ®t el ek .
esR hib8§k felismer ®s ® v®gezhetj ¢k el, a hF
detekt8lja a mesters®ges intelligencia, m
tartom@8negseR anom8li 8§kat tudunk el emezni
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5. ¥sszefogl al §s

A cikk¢gnkben bemut at ot t el pmoonjdehkatte-r,e d m®gy e
®p¢l etdi agnosztikai ®s ®p¢l etrekonstrukci
gy8rt8§stechnol -gi 8val |l egy8rtott ®p¢l et hom
alternatz?2v§gi |l ehet meS8k 8a@2 lhadyamanpksnakestAz
el emek k°lt®s®gei automati z8ltan ®s pontosa
sem a rekonstrukci - nem i g®nyl i a restaur
®p¢l etekn®at i saalt &matisnaeh. Komoly | ehet Rs®ge
sokkal pontosabbak ®s gyorsabbak is | ehetn
Pontos ®s azonnali felt8r8sokat | ehet muefkuati
r§ford2t st anyagmennyi s®geket relat2v po
versenyel Rnnyel j 8rhat . A kidolgozott di gi
felhaszn8l 8§8s mellett tow&hbsi ggapidt lggtaklordat
Kesz°netnyilvgn2t§s

A jelen publi k§c22121826200 ®022 tez &8mi| NIOPj e k t
t 8mogat §ssal val . -sult meg.

6. Hi vat koz &8s ok

1] Javier Pl aza, A. P. (2018) . AParall el Cl
Net wor ks o. I n Computational | n216)l | i gence
2l Laefer, P. D. (2018. okt -ber 8). Di scove
Weaknesses. Forr 8s: New Yor k Uni versit

https://engineering.nyu.edu/news/profesdebralaeferdiscoversnewway-analyze
building-strengthsandweaknesses
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Sz egedi s -ge g tl ed®rkiekai ®s t
Szeged saline soilsgeotechnical andgeochemistry tests

13 mr e PDiggdMarchetti’LachlanBates’J uh §sz Mi kI - s

¥buda University,Budgestkdungddyon8&t Facul ty,
EKIKHYy d-BieMechani cal Sy st eBudapeR eHsingarymee lemokegduHi e r
obuda.hy

3Studio Prof. Marchetti Italy

4TheSchool of Engineering, The University of Newcastle Callaghan, Newcastle, Australi,
SDebrecerUniversity, Debrecen, top@taupe.hu

¥sszefogl al §8s

Egy kor 8bbi statisztikai elemz®s eredm®ny®
meger Rs2tette, ®s sikerg¢glt az altt®ra@®sv 20k §d
felfel® BEam®s kt foltokban s -ktontsazrotlaildngalzt.a |
r®t 4gebkk®mi ai k2 s®r | ed ek jeaAeldangiiie kea zs ze rtierm t

talajokk o mpr esszi - s ®s disszip8ci - serkets@Grelnet ei
kidolgozottmat emat i kai | ag p d®rttd®k ed |I®sSRrA8 ssssagle t thlbratj
jell emzRi el t®r Rek, pl . k ¥as z 8§ sal ® ntyaejgleassrems «
s-s ®s nem s-s talajok, vakseam®mt | abor ®s
Kulcs szavak: disszip8ci-, s-s talaj, k Yas z
Abstract

The earlier result of the statistical analysis is supported by the statistical analysis repeated in
modified way by new explorations. The reason for it is explained as follows. The saiéfeatu
SzegeeWest are influenced byhe upward seepage of soil water. The soils are under
consolidated, and some layers are saline. The result of the oedoomageession test and the
CPTu dissipation tests are evaluated by the models and mathematically precise inverse proble
solvers elaborated in the ongoing research. Accorditigetesults, the properties of the saline
soils are different, e.gare proneto creep. The identified coefficient of consolidatioris
different for laboratory and situ tests.

Keywords: dissipation, saline soil, creep

1. Bevezet ®s

R®t h§ti ®s Ung8r (1978) [ 1] statisztikai
talajminta 1000 | abor at - r i umi vizsg8lat8nak eredm
| ®nyeg®ben azonos, de a C jelT terg¢leten az

A jelT tder ¢8bertae)n. (AMz el emz®s OTKSA aktuat akteSrse tn®
Kieg®sz2tR geok®mi ai vizsg8latok is k®szg¢lt
ker ¢l t. Az eredm®nyek szerintfe$Begend §ny wWka
szerkezet®nek |le®p¢l PaPltamsnkVv.ek8d®a®t
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3. @brfal fel® ir8&nyul - 4. &Dbunali sza k°zi
tengeri agyaghb-|I kernyezet felfel
sziv8rg8sos.
s Cone resistance, qo(t)/qol0)
immediate stress drop 1o 1 |
i\‘_ ) | silt-sfnd
0.80 -, — i
= non-=aline clay,
060
saline|clay
0.40
[11] 04 0.8 12 1.8 20
Time, t [min]
0.4 T T T
[1] 05 1 1.5 2
5 8bra A statikus s 6 . 8bra A stati
k2 s®rtlleatgen,s °r b ® di sszip8ci s

2. Hidrogeol giai viszonyok
Vzzfoldtani szempontb- | az Al fe°ld
vizek ut8np-tl - -dg8gsi ter¢letei, m2g 8l tal
term®szetes megcsapol -d8si terzkktak,a
felsz2nalatti v2z kettRs eredetT, egy
keztes 8raml8si r®gi-kb-1 tart a felsz2n
r®v®n szorul ki @ fpelrfuslo& b(-[I5]®s. szi v8ro
A vizsgs8lt terJleza(RB°z®hek) kal Puhafel ®n
m®t eres magass8g szintje. ¢€gy felmer¢l
Kutat 8sok e t ®A§lbam dcddi@n ek Dweda@®nek szi
amely e vizsg8lt terg¢glet szimmetrikus
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I FStal Ny (11StA as FStKIfY2TsRtaalt 2StfSy
2StSyySl YS3az K2t | 0S8t SLI2IGNN K21 NBy oAl § NI
btdrtty2ay RS 3@l {1 2NR | FStai NySy @glr3ae | FS
12y 1 NBOAs 1> tSLISRSTS|10 2StSytsasSz | dlFtlF2@N
ott az ESP 15% feletti.)
Y2Nl 00A VPSEASSRYy¥SE | oAl azattd GSNMASD HS38 18t
Y ONI gttt alids alAytesNIt tSF2fes ONI AdGlG FS
GSENGSGESY drfre221] GSYF1I NBOoSHNIBRNISKIIEE K238
tS2t talsRAJO® ! YSteoSy asa NBNISHASHa StlI' 32NR
1AGtEs as YAFGG yYsSteasS3daaA asa @F3e aiAal1sSa atr
Jel 1 SNBaSy StiGSNI SNBRYSyeNB @gSiSiasS{o

0.040+

0.040+
5 o g total seﬂ'eynjr',‘,,r,,,,,.
> - Greep settlement ‘;‘ | Szeged 13/21 m 400 kPa ..
) /’w' B cyrﬂeﬁriéenlemen(
s e o ’Nﬁﬁdﬂw;w“wmm
1E-1  1E+0 1E+1 1Et+[25] 1E+3 1E+4 1E+5 T 1E+11E‘+2 1E+3 T VRET-
t[s]

7.8br azmMmnal i s¢l 1 8. @mrzaonnal i s¢l Il yec

s¢l lyed®s: el sRdl egt el sRdl eges konszol
S-S iszapban agyagban

3. M- dszerek
K®t OKKKh&tget dhem [22 8br &n | ®v RO, m Bm®ICy t

folyamatos t2pus¥% statikus szond8z8s, i1 e
di sszip8ci-+-s k2s®rl et) k®szg¢gl t. A f Yar 8®@gik b
szil 8rdsggi ®s kompresszi - s k2s®rl eten k 2
°dom®t eres relax8ci-s k2zs®rl et is k®szg¢l t.
geok®mi ai jell emzRi. EzekAzs tRlLIli sz &a ka®| erm®@n
felt8r8sok ®s Y abb st ati khush®e ne® kij&em8s gk a
el emz®sre-%eyr ¢®sekapbsol atba ho-zldtajk anol tve
eredm®ny ®v el

A p-rusv-élisgnyodm8s s k2s®rl etek h8rom model |
egydi menzi-s, kapcsolt konszolid8ci-s model
a kezdeti felt ®tel k¢l °nb°zR a k®t mhamhadke r
m-dszer egy kereskedel mi ®rt ®kel R program
k°zebkadl &p ut egylpesato®s ([ 10, 11]) kombinS8ci

Az OTKA kutat 8s ok kercestobpeorr t° tk e®@r¢tl @k ekli Ral na-k

cs¥%cs ®s pal8st disszip8ci-s k2s®rlet®hez,

k2s®rl ethez ®s a statikus szondal6lp-rusv2zny

A kompresszi-s k2s®rl|l et ®rt ®k-£8I®s @inoedze |jletl €

A m®rt adatokra a modellt k°zel2tR m-dszerre

k®t %j modell ®s egy matemati kailag pontos i
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modell-a m- d o sz2atgohtit (TAe)r ®s a m-ambsa&n ok g1 °Brj e z iukm
hogy figyelembe veszi az azonnali ©°sszenyom:

4. Eredm®nyek

41 Tal ajjell emzRKk

Az eredm®nyek szerint az eredeti r ®t egz Rd
a gt avi agyag, e. k®kessz¢grke ®desv2zi il e
't oszdtraga .t avi agyag felsR szintje kor §
intje kev®ss® k°to°ott, @tzegeaelks -k°sgzilntnoer mB:
|l apAtz usdsl8s ga tmont ma@ryialgl oni t+ill it tartalm
®s B jeR) tAemyllatesmi( §rds§g ®s a statikus
re¢liemtenaz mA ®s B jel T terg¢leten.

eredm®nyek s

8
)
z
I

~>wn < n

zerint a C jelT ter¢gleten &
romos vezet Rk®pess®g ®s ESP al apj 8n s-
szikesnek is tekiad hmitRd & tV/at8isk iess es
p8ci-s k2s®rl et®nek eredm®nye, mi nd a
csek°zti k°t®sek roml 8§s8ra, hi8nys§8ra

gutol s, m®lzyseglEld t f o Gt ey 6 KaR kP viet k&g
®nyezRj T agyag, egy al s, 10 m vast ac
majd ez al att 7 m vastag homéAakdel B
®t eg plasztici th8®z agtn@ireyxeez #8204 @psé d2P59% Ol
®t eg plaszticit8si indexe 20 ®s 33% Kk
edi agyagok eset®n norm8lisnak tekint

“o 37

Q= = -

42 Kompresszi-s k2s®rl|l etek

A meghak@nsezolti dSs8cai -ks®tt @moydeezl R eset®n k°ze
et®n kicsit nagyobb. £rt®ke kb. felezRadik
entifik8lt konszol i d§-is aziszapreegnekdefekSBETF/sta® k e
|l sR ®s Bejyedr @l SE agyagra. Megjegyezz¢ik
yagokra ®rv®nyes k°ztes ®rt®k jelentkezik
zagt®nyezR jelghat §Aop&siam®t ba m-Bikd aPetphatn
del |l esem®dpsmiott Bjerrum model [16] ese

Az A ®s AC model | me®r ®s i adatokra val - [
a
|

es
i d
fe
ag
h ®
mo

zok alatt mert ndlzIRys¢g®9d ¢le d®eli bsderdtng e a
et Ren s-s r®tegben |l egal 8bb m8sf ®stat
b a kWsz§8si ®s kisebb az el sRdl eges |
[ s¢ll yed®s: k Yas z §si s ¢l |y efde@®lst: e dieeld sFF
:0,724: 0,200, e | t eremd -Re na gOyla: §,654:10,234.

n

ali s¢llyed®s: kWisz8si s¢l Ffpetd@bet
B6: 0,161, el t elmem Re ns 0j0& 0,%1P: I0,488Az azonnali

a k&@zeil sznapg laset ®n, uggypagagakogl 10a
] |l at2ve kicsi. E param®ter a talaj

a p-rusvz2z kompresszibilit§8sa hat 8r oz
sszibilit8sa el hanyagol hat -
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43 P-rusv?2znysecm§p8§ci -s k2s®rletek

p-rusvédizayopmg@s8ci -s k2s®rl etre vonatdfoz-
tt roviden ismertetj¢k. H8r om m®l yse@
tegben (17 ®s 25 m k°z°tt, sz¢irke k°z
tt, sz¢rke merev k©zep-komokbagyag e=0. 74
en m®r ®s Ahossz¥Wd volt, ®s a-mg®ggamitu®k
tal d&jek®z tartozott. Ennek oka a felfel®
eredm®ny®nek ®rt®kel ®s®n®l tapasztaltakkal,

A g°r b®k =4 erkij rmt [oksfiznbr®tbrnyvoltaWN@aggaban (1 11 ®s
negat2v ®s monoton volt az iszapos homok-ban
S-S agyAgR®dhadinsszi p8ci-s idRk ®s a ¢ kapcs:
®rt @k ed PBes®M@IKkY e sna&kr iviRtl ta na-gy hs®zpargk e®nkyez
e=1.08)®s a nem ssz¢sr keeg ynaegr e(v Kk © zle®@reyse gaegsyeang eel =t (

talajokban nagyobb volt, a nem s-s jellegT
A disszip8ci-s k2s®oime®reé¢eRRtee®R m kakzmwmaz et
i egyezett. Szemcs®s talajban azonban ki

i smert el m®Il et etk hzenl ®VBr R CmeygSlelkap?at §sa csak

5. T8rgyal 8s, ©°9sszegz®s

Az °dom®tmprresszi -s k2s®rl et maeemadm®Pkaiel 3
|l egki sebb a kwWsz§8ss:.az adywagbawmn®l (het Rzaeg enceim
h®zagt ®nyezRj T agyag), ®s i szaphbarmgyagheamagy a
h®zagt®nyezRjT agyag) (®agy H®&madts®nyse-zsRj ils .
r®t egekben | egal 8bb m&sfRl s®er glakikemal,i dngicn
ki sebb a v®I het Renminretm & - wi®atded talf @zkabgla®kbgne z R
mind labor, mind keéeb@skenhbRIA ildemeadliikBg wia-s t ®
k2s®rl etbRI identpfrk8§V¥ainy mmidp § & Rnthesyl hiyast 88rmdi

A vizsgsglt ter¢l etet kor §bbalnhanemyz hd g6 §
sziksed®Azselltt kazal kKiomi Rl at i eredm®nyek C |
szikes r®tegek jelenl ®t ®t igazol j 8k.A AC sj-¢l
ter¢lettel szomsz®dos m®I R kglyes§r §tegek®s -
hel yeaslsldgrerRr éale®ciRai Gk2s®r |l etemrhyitbhesmztiBatadd
h®zagt ®nhnyezR nagy ®rt®ke a talajr®teg eset|l

V®eg,l egy 8l tal8nos megf i giysed a®sh anA ®isi stsan
negat2v. Ez a cs¥cs alatti ©°sszenyom-d8s dr
t Yal konszolid§glt. A ny2r8§s sor §n fell ®pR
kompresszibilit8§ss8valv M@MmagPer §amat - aa kmengpa e
igazol , az azonnali °sszenyom-d8§s ugyan.
kompresszi - s k2s®rl et i s i gazoelrjead m®AY eana s &
iszapokban szintenincga nnal i °sszenyom-d8s, az agyagok
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A sz8mW®amiani k°z®p Thal ®s z
®rtel mez®s®nek Kkiterjeszt ®s

An extension of Thales' theorerrbased geometric
interpretation of the arithmetic -geometric means
123E mR k e °DelphineKabey

1¢buda University, B&nki Don8t Faculty of M
26 buda Uni v eBiodviedhanical Systetns Research Ceritare.emoke@undbuda.hu
S¢buda University, BAdapest Hingacytdelphamdrc@gmail.com | |,

¥sszefogl al §8s

A sz&m®ranhani kcz®p egy geometri ai szeml ®
egys®goldal ¥4 szimplexet tartal magarhiper sA
et ti magass8g azonos a m®rtani ke z®ppel
egy konk8v f eNceellelt§ v aalmerleynrdee |ikgeazzR dAizs z |
i d\Nels zdii me®rzi - s szitmp.l eXZ®begy 89D rs8ziormhphlae x
din8t 8inak s¥Wl yozott 8§l tal 8nos2tott 0
centrikus koordin8tsgkkal, |l ogaritmikus
jdons8gainveonkBy, sgzpgomé&ari kus f ¢sggv
I R, mint a sz8mtani kez®p. Az entr - pi
|l yoz- entr-pia p®l d8j 8n mutathat- - be.
szavak: Entr-pia k°z®p, sz8§mtani ko z

Xoom—~oxXx0O<—
cC wvaeQcCcwoCO®

I
n
k
o
r
I
y
z
|

I
r
i
a
e
t
c

Abstract

A geometrical representation of the arithmef@metric mean fdl=2 is the Thales circle. The
diameter of the sphere drawn above the hyperplane containing tredeaitsimplex is 1, and
its radius is |. T he h e isghetgeoraerio mean df the twp o |
barycentric coordinates (height theorem)NH2, this is not true for the sphetaut there is a
concave surface of the arithmetic mean weighted logarithmically with, ig@iéh can be used
instead of the sphere. The disie distribution withN cells can be represented in ARl
dimensional simplex of the -Nimensional Euclidean space. The weighted generalized
geometrical mean of the barycentre coordinates of each simplex point, where the weights al
equal to the barycem coordinates, is used to derive the entropy mean, which is a strictly
concave, symmetric function. The compact surface drawn above the hyperplane containing tt
unit-sided simplex is less than or equal to the arithmetic mean.

Keywords:arithmetiecgeometic mean, entropy mean
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1. Bevezet ®s

Mat emati kai tanul m8nyai sor8n mindenki ta
A k®t k°z®p k°z°tt fenn8l | egyenl Rt-feladatek® g h
megol d&s SlrBmMm®aamii k° z®p egy gebazted ati®rs za mT

tar

Az egys®goldal 2 szimpl exet tal maz- hipel
feletti magassS§8g azonos a k ®t baricentrik
Bizony8 r a kevesen gadNrXjakkomeg8rhemigdzogy h

Az egys®gol dal ¥ szimplexet tartal maz: hip
nem is fejezhetR ki a baricentrikus koordi
al apl amph &t°r ® 2mb k° z®ppontj 8§t . Ekkor a k®r
befut - pont f¢gggv®nye) az O kor ¢l g°mbf el ¢
szorzata nem az. (Ez | 8that . p ®tokb&abarintrikues? r

koordin8t 8k m®rtani k°zepe z®rus.)

Az egys®gol Hart® 3pt mpdsixmp |seuxgeStr rtadr taal ma z
g°mb 8t me®r MR, N®s a bd)zZNsemt acnsi® kkk®ezn® p A( 1s/z i mp |
hi pers2zk feletti magass8gra nem igaz, hogy
s¥%l yozott | ogaritmikuMN 2k es®p ®nr a&fgiyk g mdbhma k
fel¢l et mednek®n hel yez

1.60

Z2Z2

IR
7

0.80 >

0.00 L e A E
00 04 08 12 16 20
1.8 b Aak°r®2rt ko°r°k 2D s2kra

2. Az fdentr - -piao k°z®p

Api(i=F=l.N) nem negat?2v val-s, sz8mok 8l talgno
esetben, hsavlay opko zPists2zve goe 1
Mo=6 pj' (1)
Tekints¢k azt a speal 8si szé€mekethz eamykE®gobhd
koording8t8§i, ®s a sz8m ®s a hozz§ rendelt s
Mo=6 % )
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Ezt |l ogaritmi kudNedleanlslz&@m@ltbztvdsa | n®s az

¥ | ¢1 \ 1 3
= - a xhx ¢—a x =—
P NnN =1 ' ' Ni=1 ' N 3)
N
_§1><i:1;><i20 4)

i=1

aholxaz egys®goldal % szednpk ek armrigye nptornitkNuSsn a
EgyszerT helyettes?2t®sealtragpiadi kPizidppeg x e g %b
ahol maxi m8lis, egyenl R a zsizg8omt¥aanni k8otnl kaSgvg a |

3. T8&8rgyal 8§8s

A javasolstt |l eamgt re-gpyiika adiksad kma&t8sal oszI| §sok
tr-pia [3]. A kapcsolat aabhentengtl Rggak
ges, di szkr &trel’et osgy &8k bprigg8®8Yy rendel j ¢k,

|l agos entde:- pP 8®pphek®°kzt .eddi g kev®ss® te

l'lyen az infor m&Egiy- elom®&lbebtai aerktark-hppizeg.b §s

szemel oszl §si eB(t[rl]pilaRrni°nvcezk ne®n yal , 2005) :
— ®S
T InN ®)
vagyl[lSas zemel oszl| 8§si entr - -pia n°vekm®nye:
DS 1NI
—-— 38 XINnX
N2, X (6)

Ennek a szimmetrikus f¢igggvehiymekziegy ai k@i
nyer het R a k°vetkezRk®pban2v Rgndkbdri iiagg¥az
koordinS8itl8§h mz egeey sz 8mot ®s ehhez egy 8tl ac

A= B ™

AzAsz8mot r-ehtat ?2pi @8hakp h2vjuk a szemeloszl
fizikai jelent®se van.

Defini 8l junk egy 2 dimenzi-s k®pdNdkatenai
EuklidesaBteh®ebgn®s az egyN@PglT das$ %c sai mpl e
vet2tR ir8nyt kARt 84 32Banmddt]saznedt-e kK @ntt Ratzel | el

ABgrafi konj8nak k®p®n a f eNtsRR I gtggrevd reanl,
N-ekre (N<20) N-t R kev®ss® f ¢gag, ®s kb. azonos eg
mer Rl eges ir8nyban k®tszeresre ny%jtott f ®I
alkotja a szimplexben{2 8 br a) .

Ker eshlet7 @ kK maaz mugnsSst®gol dal % szi mpde&l fan
ABszigor Yaan konk8v ®s HAfirmmatethmk@adpajpel Irfqg zrn
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tartoz- s2k ®s a szimplex metszet ®mBmaxgnumat | e
Ez a k°vetkezR:
X = 1 1-a ®)
1 gaj-l 1-aV’
=1
aholazapar am®t er ypok?nemkgyg Rk e:
N o
y=aal[j-1- ANN- 1), 0¢AC1 9)
=
A maxi m8§l i s entr - pia 8tl aghoz mi nden- s?2
el oszl 8§8sf¢ggv®nyek g°rbe alatti ter¢glete eg

Levezet he ad@ttAklo@g \d isawgetngejl Yo s zhl a8 sma zgalersiaex @m S |
®rt ®k kel jellemezhetR %%n. opti m8Ilis sfzrearkedio

relat2v gyakoris8§ga az al 8bbi ©°sszef i igg®sse
(2 (3— n) _ 1)dmn(3- n) (10)
X = 3 3n)’
dnax( n)'dm'n( n)
azp @0 (11)
aholnf r akt 8§l di menzi - . Az optd m8l i8dr &zelin8 bk b 8
A<0.5, line8ris ha A=0EgyHhAadloarnverxelhma 24>@lm.per

l ogaritmi kus 8br 8zol 8sban az opti m8dAFS§I| Isam®a
ger bkl yek g°rbe alimthdebheegeéehemnaliomems®s ka
fel sR hats8rvonal a szi mme & regyh*utso 2 tk&@rted X --zRo
nak, akkora=1/a* az a g yAR=k1-A* dhoniartozik. A szimmetridengelybeni ahol B

maximuma van A=0.5,a= 1 x&%/N, k°vet k 8zZL/2 KBl azaB®r t ®K ¢

nem f¢ggg a frakci-szgmt - | .
Az egy metszetheentrmiWpioa - AmaxivmHladilstae hedi
kapcsol atab aneht cszzheatte-k s %l ypontj 8val, ez a k®ri

A diagram felsR hat Sraxa mBSRIGts@k) pfd gdagken e s a
(Nt Rl a szimmetri aAzpkhoor kiv®Pttae|l @detli-h®kceée - magd
alapj8n a diagr BmARdNkaRchat 8t §orah8k°vet kez

N .
1 a aat(i-2
A= — = 12
1- aM N-1 (12)
B=. 1 Inx +Ina® ™| (13)
InNIn2
Anormali z8I1t di agr aNm®rfte® kseRk r hea t cS8sravRol nlail 228 ¥ i ks
meghat §rozhat- a k®t frakci- eset®n ®r v®nye
1
B=- Aln A+(1- AIn(Ll- A). 14
In2|n2( d- Aln1- A) (14)
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4. Konkl!l Yz i

A sz§m®anhani kcz®p egy f=ed2medet @n & zNehh PR
akkor ez nem igaz. Egyf el RI az MNeglys®Bol oh@&s$ ¥
sz8mtani Kek®psHKaiak@hnt ani k9e®pzeygey sp@gsdirnplea | %
baricentri ku8l kalog§mwo Bt i mak%l yozott geomet
megfelel R Bgy ¢tatmhiat ewmndlr - pi a k°zz @mryeekn | lRe. M eeng

Ageometriai | elremtr®d uiki? dsedk.oB,katzR®p ugyani

egys®gol dal 2 szi mpl exet tartal maz:- sz2k fol
fel¢let. MegembEzgmeaRi Wagy m®gtani kezepek
®s at 2pvozhiomogeni t &8s fenng§l | [ 4], az entr - pi i
javasol8tt | emt re-gpyiiaka adliksazlkmna®zt8 seal osz| §s ok
entr-pia, ezekre o0szt8lyoz8s ®s o0szt8lyonk®e
51.2 7 1.2
E" i 1.1
E 4
0.0 1

T T T T ' T
00 02 04 06 08 10
Relative base entropy, A [-]

- - ——
00 02 04 06 08 10

28bra Az entr-p
a

cggveny s zB nspPlkerxa (vNes
szintvonal , v nt a B

i af
I ami felsR hat 8rv
hat 8rvonal Rsk®pe) .

&
)

o 12+ =

g i ED_ [- -

£ o5 IS

< Z 4

£ T

z 2o

30.4* =~

c =3

T e

w ! . ! b
1 2 =

0.0 T T " T T \3 w

00 02 04 06 08 10 ggd
Relative base entropy, A [-] Bo @2 o4 OF OB 10

Relative base entropy, A[]

3.8bra A HK®rd§fmeanzd - s szimplex (N=3)

5. Hi vat koz8sok
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[4 Cd&m, B. (20m®YtaMiskIm®pni®s egy®b ®rde

6. Mel | ®Bkemel oszI| 8si entr - -pi a
Legyennegy m§&§ssal egyenl R sz®| &sasz® gelTl esn eaktedikszz8t m ak

cell 8banMa®s 9 gzyesn el emek sz8&ma. Ekkor az e
a =M ag=1 (15)
M
S=-44.log, 3 (16)
|
aholaa cel | 8k Sayza keogryi seSgeamr e jut -, fajlagos er
A szemel oszl §si entr-pia a diszkr®t val - -sz?2

al kal maz8§sa a sZAemaleomme2lo$zil 8¢drg®rbde diszkr
m ® te @em azonos.

2k+1d0 2d> 2k (17)

Az al kal maz8s Ygy t°rt®nik, hogy k®t statis
finom2dgs@l e As ®giT%n .f iedomimdilab r endszer csak a

szerepet, m®rete nem |l ehet nagyobb, mint a
szemel oszI| 8si entr-pia defini8l 8sa 8ssor 8n fe
egyenl et es, az egyes frakci - -kbanAl ®duvdKmell @snd
entrSkRitatag °sszege, ez a k®t entr-pia koor
sS=5+05 (18)
%z)flo)f%’ (19)
%:)Slo)f%’ (20)
1.t8bl 8z &t fAakici - ®s annak saj 8t entr - -pi 8§
frakc 1 23 24
terjedelem do-2do 222dy- 222 do 2%2dy - 224 do
S[-] 1 22 23
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Solar radiation intensity and wind velocity measuring
system on a landfill hill, part 1.
2l mre EMRRBKEe nk&8FeTkkeBB®I e¥*N€miési cX) Chds, Ant

Egyet em, B § h Kungam,felkegpeter@anbbudaBw d ap e s
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¥sszefogl al §s

Az <Ccbudai Egyet em E&KAtKj 8hBaMk Kkuotoartd-ikn°8zlp§8 s § v
munk§8t v®gez a hazai kommun8lis hull ad®kl e
egy200ben kezdett kutat8s keret ®ben. Partner
Rendszerek TansKA®k, a zNaEpLIToEp Met eor ol - gi ai
Energeti kai Kutat- -k°zpontj a. A i knutteant®8sst § ¢
sz®l sebess®g me®r ®s t v®geznek a Pusztaz8m
ctem®nek dombja&tn,° sas 2m®hra s cardla?ttojk8 k a progno
m®r ®seket, ezen-i bhebkpis BB nsazp®lusgeSbrezs8ss® g m®r R
k®sz2t®s®t h8rom r ®szbRI 8§l 1 - cikksorozat
Kulcsg av ak: napsug8rz8s intenzit8s m®r ®s, sz
Abstract

As a continuation of a research on the complex energyaiidn of the Hungarian MSW landfill
hills (started in 2007), the B8S8gknePonfyg, |
University is working under the coordination of the EKIK HBM Systems Research Center,
Cbuda University. Partners are the Depart.

Kft., the ELKH Energetic Research Center of KFKI &ldlr'E Meteoplogical Departmen{The

solar radiation intensity and wind speed measurements are carried out by students o
Pusztazg8&mor Il andfil!l hill. The measured da
is related to the preparation of the prototype efgblar radiation intensity meter and the wind
speed measuring undndthis is part 1.

Keywords:solar intensity meter, wind speed measuring unit, MSW landfill

1. Bevezet ®s

Haz8nkban a k°zel m“ tban mint2gy8hmd)s,z8az
kezdRdi k meg a dep-niag8z oly m®rt®kT fejlR
(pl!l . f8klyg8z8ssal, a dep-kivag rhael IR®detg@sed e
k2vgl mi ntegy 2500 r ®gebbi |l erak:- van, -g&hzol
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®s m8s meg¥j ul - energiaforr8s egy¢ttes alk
geometriai {del |Sébmz2aRil HRIARML(I3IR a domb tetej ®r ¢
Ep2t®szeti szempontok is ®rv®nyes¢l hetnek a

2. A kutat88s ismertet ®se

21 Il rodal mi §ttekint ®s

A meg¥%jul - energi aforr 8s okr a® k@pZAnte Riinden | |
esetbei egy fosszilis ¢zemanyagra t8maszkod:- (
energiat8rol .. Menn®|I v8l tozatosabb -dlamose g v

cell 8k + sz®l er RmT), tannk8ils ekgi2g eRb be glyesh®agte k a z

l ehet Rs®g nyz2lik ottg8§mitndimj nt¢ ®lviddraimoa cecap
forr8st figyelembe venni. N°vel. a hasznos?
t 8roltn8r olg-8§z v2zbont8s nyom8sts&grol - -), vagy
Egy 8tlagos, kommu-A8| ®gi b u p6r0a tsgrks zaar| a®k50 s3 Or
dep-gnSizat , s ez ailka®ttth atr@rafdBg aat @& sfi &kl @& & zlea s Arzc
tehnol - gi 8k eml2thetRk: 1. a g8z el ®get ®s®ve
vill amos energia ®s hR el R8Il 2t8&8sa, 3. tisz
mel egVREBI |1 2t8s kiseg?2tRerfbletn@seszim.ethgpecsgalt
ell 8t8sa, 6. kapcsolt rendszerben, alacsony
Az energiadomb eset®n egy fosszilis ¢(zema
mellett a hull ad®kdd mbbrRanTrvaeke lkeme K Amekn, vaazl -
meg N®met oB|sHa&Bmagly ajkdoe 8bbi Jedli k ®s nor v ®¢

| ®t re a hazai kommun§8l i s hul | a20]®Hodyear nadyoblx r -
hul |l adl®kl EP ael ®b eens, ka®zrorky elzbe tkemm al apul V®evVe

rendszer teremthetR meg, v8rhat - -an @&z dredz!
vagy , hogy a sz¢ks®ges | ®tttetiim@ny&ldtEnzélmg Ip:
potenci 8l 1l al a hazai energeti kai vezet ®s 1
tov8bbiakban, amelynek egyes el emei a decen

22 A kutatgs c®l ja

A BME, SZIE ®s-bBDhTKkt@&S [ztPaideu |12r0DrBy o k az §hb P ch
Egyetem EKIKHBM Kut at - k©°®zpontja megalKakrunly8eszaet btz
Me g %j ul - Energiafogmdpgak ®s8v al apdoiyw§my - di k
val amint ®rdekl| RdR1]di 8kok bevon8s8val [9

A Puszt ®&egmomnig§l i s Hul | ad®kkbdzral RORpK? 2z p od¢
energeti kai kaskm®ts2t 8s8bbkz k®s z fnta®s ei nmelnlzd
sz ®| sebess Rga te§ sg8ynaakkofreoll H R b ent B & n lkik, a awnied s/g §I°
m®r Reszk®°zzel ker ¢l me g v ala- ss2zt®Y ssred.e sk ®rghletka
18mrelt °rt ®n R -Tm®rS§®bsrda)dzbbem@tay napsug8r z8&a Ot e
al ak¥ dompbfMy,daflkkj nDNy, DK) valam®tsas @ ® d s etbmebs =@
fel ¢ilkeetr@ms kedel mi forgal ombatn® rkta®@mhR tmeri @B r8a
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1. 8bra A nagdgedbt 2. 8bra A sz®l|t®r
hul | ad®k | eersa kk-°kr ni¥pe magass8gban |

3. 8bra A domb n°: 4 . 8bra Pusztaz8mol

5. 8bra Az Energetikai Kut at - k?©

Tobb meteor ol -kgeira¢il niGerl RBelgbyzstR8gzgBi amonr8il i s Hul
Kezpont 1. ct em®ben ®p2 et tCbhdlal a dERKYBW e m
Kutat - k°zpont | aegl@a rednii n 8h a8lsl8gvaatl -, k sz8ms§r a,
®rt ®kel.nekesmajkl®szen vett, hoadoZbhatdai mEgR

165



