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Abgtract: This paper presents the research of interactioairoflow and melted material in production of fiis

materials. Correlations for calculation of air flonate in

different cross sections of a stream amuised. The

developed method of calculation of air flow ratgaint of contact with stream of the melted polyiroenaterial can be
used in construction of blow heads models withoarsbzzle in production of fibrous products fronffelient polymeric

materials.

1 Introduction

In the technological chart of producing the thermo
bonded products from polymeric fibrous materials by
extrusive blowing method the most important is
determination of air flow rate from slot nozzle lbw
head at point of its contact with stream of thetetel
polymeric material flowing from exit nozzle of the

melting unit.

2 Methodsand materials used for

research

Quality of the received fiber significantly deperats
air flow rate at the contact point with stream bét
melted material [1]. In equipment for implementatiaf
the vertical blowing method, calculating of thiseraloes
not present essential difficulties. For this puepdsis
enough to know air outlet rate from annular nozzfle
blow head and the current rate of the melted nsteri
Required rate is defined as difference of markéesras
the directions of the considered flows match. Rebes
[1],[2] have proved that the average diameter of
elementary fibers in production of basalt fiber tine

duplex way decreases with increase of the congidere

rate. For one of three possible concept versiorfdef
production process [1], where from single streanthef
melted material of diametek, the single fiber thread of
diameterd, is produced, after drawing up the equation of
continuity of air flow and the melted material mogiin

one direction as it has been proved in research [1]

formula for determination of average diameter of
elementary fiber received:
dp = dc (Vo/ Vi) 05 (1)

whereV, - the rate of flow of the melted material stream,
m/s; V,the contact rate of melted material stream with
air flow from a blow head, m/s, which for the case
above is defined as a difference:

Vb= Vp- VeCOS ¥ 2
whereV, - air flow rate in the merger coordinate of the
melted material stream and air flow, mfs;- angle
between the directions of the air flow movement and
melted material stream at the merger coordinatg, de

When producing the thermo bonded products from
polymeric fibrous materials by extrusive blowing
method, the directions of the air flow movementiira
blow head nozzle and the melted polymeric material
stream flowing from extruder exit nozzle do not ahmat
Possible options of the given streams arrangement a
presented in figure 1. All six presented optione be
produced but have their special features, sigmifica
during the design process for the manufacturinghef
thermo bonded products using the above method.
Options (¢) and (e), where air flow and the melted
material stream contact under a right or acute eangl
assume a vertical arrangement of extruder for neglti
and feed of the melted material.

Thus there is an opportunity to significantly reeluc
the space, occupied by the equipment, while ingrgas
the dimensional height yielding the convenience of
equipment operation.Options (a), (b), (d) and ¢§ueme
a horizontal arrangement of extruder, where thetedel
material stream horizontally flows from a form-fliiig
extruder head and changes its movement directitimeto
vertical by gravity. The advantage of each optisrini
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the fact that the operating equipment is placed
horizontally, at a small height, that allows to eh& and
conduct the process without operator’'s moving ug@ an
down.

The experimental tests of the process similar & th
presented (the process of fibrous materials praotuct
from secondary polyethyleneterephthalate by vdrtica
blowing method) indicated, that the moving rate of
melted material stream is not high and measurds at
0,05 ... 0,2 m/s. Air flow rate in the merger cooatim
of melted material stream and air flow is signifitig
higher and measures #,=10...250 m/s.

At such rate values, for example, for option (e)
interactions of air flows and melted material stnesith
diameter of the melted material stredgr 0,003 m and
at angle between the directions of their movement
the 30 deg, diameter of elementary fiber determined
formula (1) will measure at, = 0,425...425 microns.
Experimental tests indicated that the range of dians
of elementary fibers at various modes of technahgi
process of their production measured at 1...200 mgro
This fact confirms that from a single melted materi
stream single fiber is produced and it is dividetbi
separate staple fibers by the turbulence of aiv.flo

Imagining the air current flowing from slot-hole
nozzle of a blow head as classical free air floyy [§
we will notice that it has two typical parts diféeit on
flowing structure: initial and the main.

Sometimes transitional part is also allocated. In
initial cross section the profile of air flow ratés= u, is
close to be steady. Within an initial part the cofe
constant rates remains. Its width linearly decredisem
the size of a slot-hole nozzle in the vertical diien to
zero. Outside the constant rate part, rates o$tiieamu
naturally decrease both towards the current peryphe
and along the stream length. The rate profile om th
initial part changes under laws of an boundaryrlaye

On the main part of a stream there is a declimatef
along the axis of the stream froly = U, t0 Vo = U,
The length of an initial sit¥, is defined by formula [2]:

X, =0,67R/a ?3)
whereR - the internal radius of a cylindrical nozzle in
output section (we will consider previously that
slot-hole nozzle this size is equal to a half okzie
width), m; a - coefficient of stream structure which for
symmetric axis streams is measures: &,08.

When designing the joint of bulge of stream melted
air flowing from a slot-hole nozzle of a blow hedds

The contact rate of the melted material stream andrequired to correctly appoint the adjustment raofe

air, flowing from blow head and defining quality thfe
received product is mostly influenced by air floste at

distance from a cut of a slot-hole nozzle to aafuan
output nozzle of an extruder. Thus, for further

the merger coordinate with melted material stream calculation of diameter of the received elemenfisr,

which depends on a rate of the air, flowing frorslat-
hole nozzle of a blow head, parameters of its fhgwi
part and distance from the cut of a slot-hole rozzlthe
merger coordinate of air flow and the melted materi
stream. For calculating of this rate you can usalte of
the research by G. N. Abramovich [3], [4] and othe
authors studying processes of flowing of the fage
current from nozzle units of various design - agtical,
slot-hole or profile channels - to the atmosphere.

Ras

The direction of air flow from a blow
head

it is necessary to know air flow rate at the merger
coordinate with the melted material stream. Fos thi
purpose it is possible to use data [3] again, hewev
with adjustment, which will be discussed below. The
change of rate along the stream akjg= u, in the main
site for an symmetric axis stream is determined by

correlation:

Um = 0.96/, (ax/R+ 0.29) 4
wherex — the distance from a cut of a slot-hole nozzle to
the required coordinate, m.

W

d) e) )

The direction of movement of the melted
material stream

Figure 1 Options of directions of air flows and melted material interaction
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Table 1. The parameters of a flat stream

Relative distance from the considered point toeash
axis
erss Parameters of a flat stream
sections
0 0,2 0,4 0,6 0,8 1
Transitional Stream rate in point, m/s 14,46 11,99 801 414 17 00
section
Absolute dls_tance from t point to 0 0008 | 0016 0024 0,03p 0.04
a stream axis, m
xX=2 Xu Stream rate in the po u, m/s 11,0¢ 9,1t 6,1€¢ | 3,1€ | 0,8¢ 0,0C
Absolute dls_tance from the point 0 0014 | 0028 0042 0,055 0.07
a stream axis, m
x=4 Xu Stream rate in poi u, m/s 8,1t 6,7¢€ 4,5t | 2,32 | 0,6¢€ 0,0cC
Absolute dls_tance from t point to 0 0024 | 0048 0072 0,096 0.1
a stream axis, m
Table 2. The parameters of a round stream
Cross Parameters of Relative distance from the considered point toeash axi
sections a round
stream 0 0,2 0,4 0,6 0, 1
" . J
Transmonal Strgam rate ii| 14, 11,99 8.07 414 117 0,00
section pointu, m/s 6
Absolute
distance from 0,01
the point to a 0 0,006 2 0,018 0,024 0,03
stream axis, m
Stream rate il
x=2 X, the pointy, 8,52 7,06 4,75 2,44 0,69 0,0C
m/s
Absolute
distance from | | 4015 | 0024| 0036 0048 0,0€
the point to a
stream axis, m
x=4X, steamratell | 467 | 387 | 261| 1,34 03§ 0,0
the pointu, m/s
Absolute
distance from 0 002 | 004 | 006 004 01
the point to a
stream axis, m
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The cross profile of rate on the main part of &€onclusions
symmetric axis stream has the form close to thesSlan The developed method of calculation of air flowerat
curve. With some mistake shares which can be cersid jn a point of its contact with a stream of the mélt
after eXperimental CalCUlating of rate distributioh a p0|ymeric materials can be used when constructibn o
stream flowing from a slot-hole nozzle, the rate any  plow heads models with a slot-hole nozzle for putidn
stream point on its main part in the vertical di®@t is  of fibrous products from various polymeric matkwia
defined by the correlation presented in the resef8t
As the rateu on the stream cross section decreas§eferenceS
asymptotically, the stream border is establisheﬂ] Sentyakov, B.A., Timofeev, L. V.The production
conditionally: the line, on which the ratievalue is 1% of technologil of.he-fllt-insulating, materials on the bai
the rate on the axis, is accepted for a border. If believe basalt fiber Izhevsk: Publishing house of ISTU, p.

that the stream flowing from a slot-hole nozzlesexts in 232 2004.
the same way as the symmef[ric axis free stream, [it] Balo'g, M., Mdcovsky, M.: Optimization of the
enlarggs in each of two cross directions underlittear production process of the plastic injection molding
law [3]: engineering with the technology of reverse
9o =3,4a 195 =3,4a . (5) . engineering applicationActa Tecnologia,Vol. 1,
wherea u B- angles’ halves of the extending stream in /o 2. p. 9-12, 2015.
the cross directions. [3] Abramovich, G. N.:The theory of turbulent streams
Using data [3], the cross sizes of a stréamndH on g/lnPsublhgsgéng house of physical-mat. literature,
the main part are defined by correlations: [4] Svyatsi<y, V. M., Shirobokov, K. P.: The resdaraf
r=(3,4x/r+1r, (6) influence of diffuser design data on the charastieri
h :(3,4ax/ h +]) h @) of fiberizer, Messenger of ISTWol. 2010, No. 3.,

Izhevsk, p. 42-44, 2010.

[5] Vikharev, A.N.: Solution of applied tasks in
hydromechanics Manual, Arkhangelsk: Publishing
house of ASTU, p. 68, 2000.

whereR, and Hj - the cross sizes of a slot-hole nozzle
M.

3 Resultsand achievements

To justify the possibility of use of above corréats
for calculation of air flow rate in various streamactions
we will use data [5] where the comparison of resaftair
flow rates calculation for the specified casesrespnted.

Review process
Single-blind peer reviewed process by two reviewers

In Table 1 there are data for a flat stream, amd i
Table 2 - for a symmetric axis stream or roundasire
Analyzing data of these tables, it is possible tawd a
conclusion that up to transitional section at dadise of
Xy from a nozzle cut a flat stream extends under dhes |
of symmetric axis one — the stream rates at differ
distances are identical.

At increase of distance from a cut of a round ot-sl
hole nozzle to«=2 Xy, the rate on a round stream axis is
8,52 m/s, and on an flat stream axis - 11,04 mfis. A
further increasing of distance from a cut of a muwr
slot-hole nozzle tox=4 Xy the rate on an round stream
axis is 4,67 m/s, and on an flat stream axis - 8n§.
Therefore the attenuation of air flow rate in & 8&ream
happens much more slowly, and designing the bulige |
of the melted polymer stream with the applicatidnao
blow head with a slot-hole nozzle, it allows to rie@se
the distance from the merger coordinate of thisastr
with an air flow.
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Abstract: Last years period is characterized as a periatywdmic progress and expanding use and implementafi
information communication and knowledge technolgggerally. Data and information requirements inkhewledge
society heads grow every day. The competitive envirent is forcing companies to make quick and tffececisions
on a daily basis. The increasing amount of dataiafodmation promotes greater selection and requérgs for use
relevant data to support of decision making in rtlenagement and coordination of enterprises aneqisojn each
area. The exploitation of advanced technologiesifiport management in many enterprises is a prianitl one of the
main steps and procedures to successfully managgpases and projects. Business intelligence e afrthe possible
solutions for decision support. Article discussesue of implementation and use of Business ingglig in Slovak
construction industry from various point of viewhd main objective of this article is to confirm iagd of
implementation and use of Business Intelligenceast reducing in construction project managementerprise size,
enterprise owner, participant of construction mbgnd SK NACE classification present importantdes for selection
of research groups.

1 Introduction and theoretical backround  construction projects places high demands on the
Construction industry has an important place in th@conomics of construction projects. This causes
economy of each country [1]. In the long ternf€quirement on the amount of fund; to |mplement and
contributes, ~ construction  industry in  SlovakiaPressure to the construction project financing. Tarege
Significantly contributes to the gross domesticdarai in ~ Of construction projects it affects the number of
the long term. The long-term average, it is abdt &  Pparticipants in the construction project [3]. Thises rise
parallel, the construction industry accounts foe ame to information flow and relationships between the
proportion to the employment in Slovakia. Constiarct Participants of the construction project that are
industry in Slovakia confirms the significance ampact differentiated with respect to the interest of each
on the economy in the scope and volume of public Business Intelligence is the processes, technalpgie
investment. In general, investment in the consionct and tools that help us change data into information
industry ~ with  information and communicationinformation into knowledge and knowledge into plans
technologies are investments constitute a firstepla the that guide organization Technologies for gathering,
volume of public investment in the United State$toring, analysing and providing access to datéeip
economy. Based on the above, it can be statedtihat enterprise users to make better business Decigfns
need to discuss of innovation in the constructientar According to Gartner Group, Business intelligence
plays a significant role in the development of th&epresents includes the applications, infrastrectand
economy and the country's future. tools, and best practices that enables access do an
Construction industry is Characterized by a nunaper analysis of information to improve and optimize idi&ns
specifics [2]. These specifics of the construciimdustry and performance. All this is a general definitidfiany
differs from other industries. Seasonality plays afther definitions have been presented above. Ootter
important role, Which has significant influence owee hand, it is important to say what is Business ligehce
management of construction enterprises and cortistnuc in the construction industry. According to Vyndetey
projects. Difficulty of the construction industrjghlights ~ Construction Business Intelligence Provides infdiama
the originality of each realized project. Range of
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across multiple systems to allow each person toesdt
in their role. Furthermore, the author has spetifiedles 2.2 Data collection

like: For the main purpose of the research were used
* Role of CEO, primary sources for data collection in the form af
. Role of project manager, guestionnaire survey. The questionnaire is a rekear
*  Role of construction enterprise employees, evaluation (diagnostic) tool at a relatively rapitd mass
*  Role of controller or finance staff. inquiries about the views and attitudes of indidu

respondents on these issues [6]. The questionmaise

The main benefits of Business Intelligence using insed as a tool to collect information for analysishe
construction project management include improving t current state of the use of information and commaton
decision-making to improve the quality of constioit technologies in the process for construction ptsjec
work and shorten the construction period of thggato Same for the purpose of mapping, identification and
[5]. Several empirical studies to address thisadsenefits quantification of the use of Business intelligenicethe
of the use of information and communication in thenanagement of construction projects and purposenat
building or for the purpose of managing constructiois impact of implementation and use of Business
projects. Intelligence on cost reducing in construction prbje

Another important advantage is the impact use @hanagement.
Business Intelligence on cost reducing in consiboct The questionnaire survey is the fastest and most
project management. What is the impact on cost iffective way of information and necessary data
management of construction enterprises or projés& collection for research purposes. The questionnaas
are differences between selectet research group (Hesigned and distributed in electronic form. Foe th
example according to enterprise size, SK NACEompilation of the questionnaire it was used online

classification and so on)? platform FORMEES which permit the questionnaire in
electronic form, accessible to him of the seledtdet

2 Methodology of research group respondents based on the destination addhess

2.1 Methods and research objectives the questionnaire is placed. This form ensures theat

The establishment of research in construction itmgus duestionnaire can only see us respondent and revsedv

was Carried out in a logical sequence. Based on UgProfessional —bystanders. The questionnaire ~was
thorough analysis of theoretical approaches itiesn set anonymous, but the identification of 1P addressdsch
basic research problem of research in constructigi/oWs the system to prevent a recurrence idertify
industry and fundamental research questions rais&Me Person completing the questionnaire, which was
Subsequently it was Formulated main aim of thearese Prevented from completing the duplication of daiae
Which is supported by partial objectives. Theres_pon_dent. The research _sample_ was approached by e
methodology of the work and methods of research, Bl with the request to participate in the researc

define the research methodology of processing. Wi h 1276 respondents were total of addressed

identified a sample clarify the methods of datdemion (partic_:ipants in constr u_ction projects). In  the
and data processing method. guestionnaire survey participated of 125 resporgjdnit

In research in construction industry were exploite&nly.55 companies corT_]pIeted the entire questiortair
empirical research methods research. In the erapirid!S€ in our research, which represents a returr3ap4.
methods have been used on a larger scale observatio ) )
questionnaire surveys, interviews and represeetatof 2-3_ Data processing and research questions
enterprises. From theoretical methods it was mestiu ~ The next step to achieving of the research objestiv
method of abstraction, analysis, synthesis methafds Was to evaluate and data processing. This was iaflpec
induction to deduction. It was extensively alongthwi the processing of data from a questionnaire suflegse
application and even the method of comparison. data were evaluated based on several statlstlcthim

The research is based on two types of data and #hgough software MS Excel and STATISTICA version
data on secondary and primary data. In view of th&2- When processing the results of research coeduct
considerations discussed was the use of secondgaytal  Within this research has been used mostly deseeiptnd
a lesser degree. The work was based both in iftara  inductive statistics. .
external data. To carry out the analysis was melevant  When considering data from research the impact of
use of primary data. The source of relevant infdiona |mplementat|on and use of. Business Intelligence in
on which it is processed chapter describing theeoar Construction construction project management wasl us
state of research problems at home and abroad, fRpact rate, respectively level of influence thaed in
domestic and foreign publications, monographs,njals; research aimed at identifying and quantifying teadiits
databases (e.g., EBSCO, ProQuest, Scopus, Web %#CT use in the construction by Kyakula[7].

Science, etc.) and other Internet resources (siraiaa Arithmetic average of the selected areas, we get
research in all industries). peace. To determine the answer was used “Likelle sca
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ranging” from 1 to 5 on the basis of fixed values bbeen Recommendation 2003/361 / EC. Respondents were
done the arithmetic average of the values for diected represented as follows:
area under consideration. The result was mentioned «  Large enterprises (250 and more employees) - 7

impact rate, or rate of impact. Subsequently trelte enterprises,

were interpreted in verbal and graphic form. Foage e Medium sized enterprises (from 50 to 249

processing and presentation of results was usesbla t employees) - 12 enterprises

Microsoft Excel software. *  Small enterprises (from 10 to 49 employees) - 17
Statistical significance was tested by Kruskal -ll&/a enterprises,

test at the significance level = 0.05. Kruskal - Wallis *  Microenterprises (from 0 to 9 employees) - 19

test [8] is a direct generalization of the Wilcoxtast case enterprises.

dvojvyberového several independent samples. Kruskal
Wallisow test is similar to the non-parametric ovazy
analysis of variance [9]. Kruskal - Wallisow téstased
on the rows and to the non-parametric method f&iimng.
The idea is statistically re-tested, and reseaeshptes
come from the same division. It is used to compaceor
more samples dependent on the same or different s
[8,10].

Based on theoretical approaches, analysis al
mapping of existing relations between the participaof
construction project, dealing with research andeca
studies abroad were raised basic research questions

1. What is the impact of implementation and use ¢

Business Intelligence to cost reducing in  Figure 1 Research sample according to enterprige si

construction project managemnt from the

perspective of enterprise size. Very important in terms of the correlation effect o
2. What is the impact of implementation and use ofhe use of Business intelligence has a breakdowthéy

Business Intelligence to cost reducing  inmajority owner of the enterprise, respectively usfe

construc’Fion project ‘managemnt from theforeign private equity (Figure 3).
perspective of enterprise owner (use of ofreign

private equity).

3. What is the impact of implementation and use ¢
Business Intelligence to cost reducing ir
construction project managemnt from the
perspective of participant of construction praject

4. What is the impact of implementation and use ¢
Business Intelligence to cost reducing ir R ——
construction project managemnt from the equity
perspective of SK NACE classification.

= Large enterprises

Medium sized enterprises
21,82%

= Small enterprises

® Microenterprises

u Use of Slovak private
equity

80%

24 Research sample

Breakdown of research sample is very important i
terms of correlation between the studied varialiles to
the content page of research was defined this basic
specification of the statistical of research sample

Figure 2 Research sample according to enterpriseenw
(use of foreign private equity)

* Enterprise size, One of the most important selections of respondents

*  Use of foreign equity, _ the content of research sample is based on the
*  Participant of construction project, determination and definition of the relationshiptiwi

*  SKNACE classification. construction projects. Connection between a pdaticu

participant and the other variable is substantitleéymost
~ Based on the set hypotheses and fundamental resegrgportant relationship in the context of reseafeigure 3
issues, it can be stated that the selection ofareSe gescribes a more detailed representation of indéalid
sample by enterprise size is very important in ysialj  participants in research.

and interpreting scientific conclusions. The fragmeand «  Main contractor - 28 enterprises,
size representation is described in more detdtigure 1. «  Sub-contractor - 14 enterprises,
Selection of enterprises was carried out on thislmdishe «  Designer / architect - 9 enterprises,

breakdown of  the European Commission . peveloper - 4 enterprises.
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= Contractor
= Sub-contractor
u Designer/architect

= Developer

Figure 3 Research sample according to participant o
construction project

Another view of the selection of research sample 't?f challenges. The economic situation after 2008 ha

described in Table 1. Enterprises are categorize8k
NACE classification.

Table 1 SK NACE Classification of research sample

u 41 Building construction
= 42 Engineering buildings

m 43 Specialised
construction works

Figure 4 Research sample according to SK NACE ifieaton

3 Results and discussion
Construction industry is currently subject of numbe

changed significantly in several sectors. Consiboct
industry is among the sectors that are subjectasbef
business cycle. A lot of competition, reduced osdéw
projects, the high costs of employers to employtese
are just some of the factors that impact on theveéo
construction companies. The effort to penetrate the
market entails the need to be more effective thhers.

Be an effective means to optimize costs and magimiz
production. It must be done fast and right decisidrhe
same applies in the implementation of construction
projects. One of the conditions, how to implement a
successful construction project is to have a proamat
correct decisions. Business intelligence is a tfwl
decision-making.

One of the big advantages and benefits of Business
intelligence use is cost reducing on management
processes in construction industry in Slovakia. yWer
important view on impact of Business Intelligencent
site enterprise size, enterprise owner, participaht
construction project and SK NACE classification.

Figure 5 describes impact of Business Inteligente o
cost reducing in field of construction project mgement.
Business Intelligence for large enterprises pregsnact
level on cost reducing 3.25 and Business Inteligeioc
medium-sized 3.01. Small enterrpises achieved ipmac
level 2.98 and mciroenterprises only 1.25 value.
Microenterprises don’t ude Business Intelligeno tit's
probalby reason, why it achieved a very low impeaeel.

On the other side, figure 5 presents results fre® of
foreign private equity view.
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3,25
3,01 2,98 3,47
2,58
! .

Large enterprises Medium-sized Small enterprises Microenterprises

}"b

enterprises Use of Slovak private equity Use of Foreign private equity
Figure 5 Impact of implementation and use of Bussne Figure 6 Impact of implementation and use of Bussne
Intelligence on cost reducing of construction pobje Intelligence on cost reducing of construction pobje
management (enterprise size view) management (use of foreign private equity)

Table 2 describes the Kruskal - Wallis test for Table 3 describes the Kruskal - Wallis test for
examining the statistical significance of constiwrct examining the statistical significance of constiorct
enterprises size impact of implementation and uSe enterprises size impact of implementation and use o
Business Intelligence on cost reducing in consiooct Business Intelligence on cost reducing in consiooct
project management. Business Intelligence amoumted project management (factor — use of foreign private
0.0297. From that it follows that statistical sfigdance equity). Business Intelligence amounted p = 0.0E86m
was confirmed a confidence levelwf 0.05. that it follows that statistical significance waméirmed a

confidence level of. = 0.05.

Table 2 Kruskal-Wallis test for examing of theistatal
significance (factor: enterprise size) Table 3 Kruskal-Wallis test for examing of theistatal
significance (factor: use of foreign private eqity

Code Number of Impac _

valid rate - Code  Number of valic  Impact rat
responses responses

1 7 3,2¢ 1 44 2,5¢
2 12 3,01

2 11 3,47
3 17 2,9¢
4 19 1,2t

Next view, participant of construction project (fig
In this view, situation is very similar then prigiy 7) achieved results of impact level follow. The trioght

view. Use of foreign equity is in this case as keyalue was for investor and developer. This valus 8:84

Construction enterprises used foreign private gqusing and it is a significant impact level. Other grogzhieved

and implmenting Business Intelligence solution.hits low value (from 2.18 for designer and architec282 for

impact on cost redusing. Contenporary, constractigcontractor.

enterprises that use only Slovak private equitgy fhvest

to new progressive technology less financial resesir

their impact is lower.
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3,94
2,51

41. Building
construction

3,32 3,26

43. Specialised
construction works

Contractor Sub-contractor Designer / Investor / 42. Engineering

architect

developer

Figure 7 Impact of implementation and use of Bussne
Intelligence on cost reducing of construction pobje
management (participant of construction project)

Table 4 describes the Kruskal -

Wallis test for

buildings

Figure 8 Impact of implementation and use of Bussne
Intelligence on cost reducing of construction pobje
management (SK NACE classification)

Table 5 describes the Kruskal - Wallis test for

examining the statistical significance of constiwrct examining the statistical significance of constiorct
enterprises size impact of implementation and uSe enterprises size impact of implementation and use o
Business Intelligence on cost reducing in consiooct Business Intelligence on cost reducing in consiooct

project management (factor — participant of corcsion
project). Business Intelligence amounted only p2581.
From that it follows that statistical significanagas
confirmed a confidence level af= 0.05.

Table 4 Kruskal-Wallis test for examing of theistatal
significance (factor: participant of constructionggect)

Code Number

of Impact rat

valid

responses
1 28 2,32
2 14 3,31
3 9 2,1¢
4 4 3,94

project management (factor — SK NACE classificgtion
Business Intelligence amounted only p = 0.0418mFro

that it follows that statistical significance waméirmed a

confidence level of = 0.05.

Table 5 Kruskal-Wallis test for examing of theistatal
significance (factor: SK NACE classification)

Code Number of valic  Ipmact rat

responses
1 26 2,51
2 9 3,32
3 20 3,2¢

Last one view descibes situation based on SK NACE

classification. It’s copies trend of enterpriseesievided.
Building construction enterprises present mostlyalém

enterprises. Engineering building enterprises

enterprises doing specialised construction worlesegmt

mostly large enterrpises. Their value of impacerah
cost reducing is higher (figure 8).

anichpact

Conclusions

Results shown, that implementation and use has
on cost reducing in construction project
management. Research results also shown thatrtpasct
is significant in condition of Slovak constrcutiomarket.
However, not all factor confirm this statement. tées as
enterprise size, enterprise owner and SK NACE
classification confirm diferencess between selected
groups. It confirms statistical significance based
Kruskal-Wallis teste. But for participant of consttion
project this diferncess was not confirm. Generallg
could say that implementation and use of Busienss
Intelligence has a possiteve implact on const rieduand
factors as enterprise size, owner and SK NACE
classification are significant of this isse.
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Abstract: Classification of manufacturrring flexibility reents a risk for the company as face this challeRgactions
to these changes, based on Ilate responses markatinge executives to flexible manufacturing.
In other words, flexibility is the ability to copeith change and insecurity by configuration of eystelements within
target-oriented way to maintain stable performandhe context of changing conditions.

1 Introduction it allows to change the flow of parts between
Author Benjaafar classifies manufacturing flexityili machines, and strive to achieve occupancy machines.

related to the product or process. The flexibiifythe *  Product flexibility- ability to produce new products

product refers to the production possibilities aixed without worsening the efficiency of the system [4].

with the product [1]. The flexibility of the process

characterized by the ability of the process to adap The value of production flexibility is divided inthe

different operating conditions or functions. An mye, it basic level, the system level and at the aggrelgats.
is a multi-purpose machining center [1], [2]. Ogiergrand Flexibility at a basic level includes machine flakity,
sequence, the processing flexibility are associatéthe material handling, system responsiveness and flieyiof
production of parts. Operational flexibility is émtded to Operation (Tablel) [4].

perform operations on more than one machine. Sequen ] )

flexibility allows you to change the order of opéoas [2], Table 1 Correlation of production levels and typés
[3]. The processing flexibility is determined byeth flexibility[7]

possibility to have the same production functiorthwi Types of flexibility
alternative operations or sequences of operations. 22> |22 g‘ 2 o
FREREREREIEREEREE
2 Classification of the flexibility HHEERFEIHEE
In view of the classification flexibility, authordjtluk ﬁ = % = |= g = § IS
categorized flexibility in the industry as: S|1218 |2|8|la|s|20
+  Expansion flexibility- declares the ability to expand fcé 8|8 ‘c:; 2 § g g“‘
the system. It is expressed on modularity and s o |a | |> I 8—
compatibility.
«  Volume flexibility- is the ability to produce different Source
amounts of products. flexibility | x | x | x X | X| X
»  Operational flexibility- represents an opportunity to level
perform the same operation on different machines. F>J Busines:
+ The flexibility of the layout is consistent with |2 |[flexibility X | X[ x| x| x| X
structural flexibility. 2 |level
« The flexibility of the processreflects the ability to |2 [Industry
produce a given set of components using variol @ |[flexibility X X X| X
methods, ability to machine a variety of materials. | |level
» Machine flexibility- examines the speed of adaptatio Network
of production equipment to produce a given set ¢ (flexibility X | X | X|X X| X
components. level
e Structural flexibility - this is the flexibility of the
material flow, reflects the diversity of materi&,
~13 ~
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Flexibility at the system level concerns the whole

production system and depends on the type of fleyiht
ground level [2], [5].

The high flexibility and low sensitivity to the chges
in the production system has the three major adggst
that influence from different types of flexibilitAuthor
Chryssolouris presented to him three essentialstyge
manufacturing flexibility, which contribute to thieigh
elasticity:

2.1 Time classification of the flexibility
The main problem of manufacturing flexibility iste
stability. Flexibility as elusive phenomenon, buthiw the
existing production system comes in various lengihs
time. The first time the classification of flexityyl has been
proposed according to Gustavson [2],

Author Carter came to the proposition that différen

types of flexibility in different time frames havieur

. Production flexibilityenables the production categories of time and very short, short, mediuchlang
system to discriminate in parts using the samterm. This corresponds to one to three day, ongveo
equipment. This means that the system isionths, six months to two years and five yearsanenf].
economically capable of using a smallDescription of the different classifications defin@uthor
amount of sizes to adapt to the changingiajduk, which categorized the flexibility for sh<etrm
demands of various products. In the longnd long-term flexibility.

term, this means that system devices can be

used in several product life cycles, rising
investment efficiency.

. Capacitive flexibilityenables the production
system to change the volume of different

products and adapt to changes in the volume

of requests so that the company benefited. It
is used in the construction contracts and so in
mass production, in particular for high-value
products such as automobiles.

. Operational flexibility is focused on the
ability to produce a range of products using a
variety of machines, materials, operations.
Allows a sustainable production level and in
case of failure of the machine or staff
shortages [5].

An important starting point for measuring the
manufacturing flexibility is the classification thfe type of
flexibility. Development of flexibility referred tothe
various breakdowns typology of flexibility in termsf
different authors. Author Mandelbaum proposed types
of flexibility, elasticity, and action static elasty. The
first type occurs on a dynamic view of the situatia
which the future is unknown. Static flexibility situations
occurs, the system is capable of working correatly
different circumstances [6].

According to Gerwin, exist five types of flexibifiand
the mixed elasticity, flexibility of products, fléility in
routing, flexibility of design changes, volume amdterial
flexibility. Author Slack defined five types ofekibility
and to flexibility, quality, volume, delivery andqauct
range. Jaikumar introduced three types of flexipili
product, program flexibility and process flexibylit
Program flexibility related to the ability to opéeathe
system on a computer [3][5]. Flexibility divided the
process into three types of flexibility: equipmengterials
and product pallets. Yamashina et al. proposec ttypees
of elasticity. Flexibility options, volume and pnact life.
The flexibility of options is equal to the produwti
flexibility. The flexibility of a product life refes to the
flexibility of the product [3][6].

. Short-term flexibility is characterized by the
capability of adapting to the system in its
structure changes to the object of production,
sorting plant, failure of a component
replacement tools. This is a short-term time
horizon of a few minutes, days or months.
Decisive is the time of inactivity. The idea is
to reduce the rearrange time resulting in
continuous effect on the time of production
parts. It is expressed as the ratio of "pure”
time to the total time of production of a
certain set of components for a certain period.
The disadvantage is the requirement of the
border, for which may be valid, and the size
of dose and time operations. Otherwise it
may happen that the system that over time a
number of times in a short time is sorted,
should some flexibility such as a system that
is sorted once, but in a longer time.

. Long-term flexibilityapplies the changes that
occur at intervals of several months to several
years. These include new products as a result
of modifications, resulting in the reduction of
the original component spectrum that is being
replaced by new parts. Life components is 3-
5 years, the life of 6-10 years. With long-term
elasticity of cell aging, loses its elasticity and
the necessary investments. Cell aging, we
understand a certain obsolescence of
machines that have been designed for the
building. Obsolescence of the machine can be
understood if the system is no longer able to
adapt to constant product innovation and by
developments in the area, which hampers its
functioning. Long-term  flexibility is
achieved by creating cell-based production of
flexible compatible modules that allow easier
and faster expansion in the future.
In the short term flexibility able to adapt the
changing conditions, using the existing
settings and the resources. In the long term,
measures the ability to introduce new
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products, new production methods and Flexible manufacturing cell belongs to a flexible

sources and their integration into the existingnanufacturing system, consisting of technological

production system [4]/7]. equipment with program management and means of
automation of technological processes, working

3 Classification of flexible manufacturing autonomously. Automation tools are stacks of warkes
systems Pallet, equipment for exchanging tools, clamps, tevas

There are several definitions of a flexible prodaret disposal and diagnostics. Flexible manufacturinfisea

system, but all definitions are based on the digimiof the ~ SYStém of two or more machines under the contrak of
system. Browse et al. defined "flexible manufactgri central computer with or without automatic handlafghe
system” as an integrated computer-controlled complénate”al in the system and the cell system in witieks
composed of NC machines and automatic handllngre classified according to the production procéss,

designed for the manufacture of parts in smallraedium f°dl.‘C“°r.‘ volume and the range pf pr.oduct types, |
series [3]. practice did not produce a clear classificatioa gfouping

For flexible manufacturing system is consider &'achine inrespect of a defined type. Thus, it ifioay a

system that meets the requirements for the area: group of parts that require one or more machines,

. - ding to next division [6]:
1. Testing the variety of products enables accor
manufacturing system to process a variety of Flexible production machines - (SFM) is definedaas

products without benefits? production unit formed by NC machines, supplemebted

2. Testing planning changeghe system can easilya manipulation device for the exchange of objedts o

accept changes in the production plan (vqumé),rOdECt'O”-

diversity of products)?

3. The error recovery the system can be readily
restored after a failure of the device, so that the
production is not completely disrupted?

Multimachines  flexible = manufacturing
system (MMFMS)s a grouping of several
production machines without
interdependence of their activities. The

4. Testing a new product new product can be machines are connected individually with no

introduced easily into the existing product range dependen_ce_ on other mach?nes.
3], [5], [6], [7]. Characteristic is longer operating time.

Substantially terms of machining centres,
machines for special operations

. Flexible manufacturing cells — (FMQ% a
manufacturing system consisting of multiple
NC machines, designed for a particular
group of components that combines the
sequence of operations. The hallmark of the
material and information connectivity
between machines. Generally, use common
handling equipment in inter-handling.

. Multicellular ~ production  system -
(MCFMS), is based on a number of
production cells and flexible manufacturing
machines and cells. Characteristic of the
intracellular transport system as an
integrating element. [1], [7]

Figure 2 shows an automated production cell wii tw
machining centres and manipulators (robots), mgdtie
criteria of flexibility:

1- can be produced in a variety of products that ar
administered robot from the conveyor,

2- a possible change in the production program
without affecting the operation of the robotic aanmd two
machining centres,

3- system is capable of operating activities anchise
of failure on one machining centre,

4- allows to produce new types of products, based o
the numerical control program that you can downlteed
system for the implementation of production.

Robot

Machine tool “ Machine tool Classification according to the manufacturing cklkters:

\ rd . Flexible manufacturing celare
characterized by their high automation of the

~ " . .
handling process. They are used for medium
_ volume production e.g. 400-2000 units of one
R product, and the average number of product

o |o| Conveyor types 4-100 kinds.

‘ / . Production cell mannedare highly flexible
a \ Q because the staff quickly accommodate
R changes in production conditions. They are
"“ designed for low-15-500 units of one type but
Figure 2 Automated production cell with two machincentres for a large number of product types in the

and robots [7] interface 40-800.
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. Flexible production lines are characterized
by a high number of units from 1,500 to
15,000 pieces and a low number of product
types 2-8 [7].

Conclusion

In generally we can say that one of the performance
indicators in recent decades, after cost, qualitg a
reliability becomes flexibility. Studies manufadhg
flexibility were made more widely in developed ctigs
such as Japan, the US and Western European cauntrie
The requirements for flexibility of production sgsis
differ in countries with different economic uncents.
Current literature offers some flexibility defiratis,
classifications and speculative guesswork to unaleds
and assess the flexibility of the production system
Literature offers a variety of studies have flekipiin
production, but the only deal of flexibility at the
operational level.
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