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Articles and Statements

Variegated Dynamic Functions as a Blend of Architectural Design
and Contemporary Integrated Conceptualization

Bujar Baj¢inovci @+ °
aUniversity of Prishtina, “UP”, Faculty of Civil Engineering and Architecture, Kosovo

Abstract

Fluid structures, dynamic, and organic architectural forms, presents a structure accompanied
with functions as a fastening performance which have technologically evolved recent decades in
perception of contemporary architecture, resulting with architectural structures that somehow
challenge the perception of gravity? Currently, it can be argued that the contemporary dynamic
integrated structures can be considered as a ‘urban block’ in itself, in which we encounter the
condensed functional activities that contribute to the social sphere of human activities.
The research objective of this paper is to address conceptual design strategies that relate to the
multifunctional architectural structures in relation to urban density, variegated dynamic functions
as a new style of urban living. The research methods consist of empirical study through spatial
planning of Prishtina, and we argue that there is a great potential for further advancement of
contemporary trends for the future architectural structures. In this paper, we conceptually
conclude that the multifunctional building structures, represent a future methodical architectural
design challenges, aiming into a creative process which blend in with many specific varieties, which
are both possible and desirable.

Keywords: architecture, design, multifunction, contemporary, urban.

1. Introduction

Fluid structures, dynamic, and organic architectural forms, presents a structure accompanied
with functions, a fastening performance which have technologically evolved recent decades on a
fundamental ladder in perception of contemporary architecture, resulting with architectural
structures that somehow challenge the perception of gravity? Architectural design concepts which
result with functional symbiosis, even more, thorough contemporary coupling of totally different
functions and elements, bringing constructive stability of structures! This merge, this symbiosis
and variegated dynamic functions hybridization generates a new notion of architectural identity
features, some different features which evolve and exist at new certain levels, linked to each other
in a new conceptual form. Form and functions which originate a new style of living of urbanites in a
future megacities.

* Corresponding author
E-mail addresses: bujar.bajcinovci@uni-pr.edu (B.Q. Baj¢inovei)
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Integrated contemporary structures, does not have an authentic scale rate, their recognized
organization and composition is directed to multidimensional evolving design concepts, allowing
expansion of functions, not just limited to extension or abbreviation of functions. Phenomenon, which
results in the dynamic fusion of functions, structures, programs that naturally flow into each other.

“Architectural structures and buildings, especially huge shopping mall structures must
prerequisite a more hybridization of functional interrelations in contemporary structures. There is
a huge traffic of potential customers in between shopping malls complexes, and urban regional
communities, accompanied with different types of functional services such as hotels, airports, and
mega terminal structures. The emphasis is on a consistent circulation, a mass movement and
circumference.” (Bajcinovci, 2016), and there is a difference between mixed-use and hybrid
buildings (Fenton, 1985).

2. Material and Methods

Currently, it can be argued that the contemporary dynamic integrated structures can be
considered as a ‘urban block’ in itself, in which we encounter the condensed functional activities that
contribute to the social sphere of human activities, environment, and city day to day activities. Hence,
those multifunctional contemporary structures represent a fundamental point of interest, common
like, visual perception of high structures with vertical and horizontal dynamic features and attributes.
Nowadays, the concept of value, the new trends for the city, we seek a new style of living with a new
interpretation of architectural concepts. Variegated dynamic functions of architecture re-establishes
a new symbiosis between architecture, urbanites and the city in a special way.

3. Results

In the Figure 1 and 2, are presented the possibilities of functional complex and dynamic
compositions, variegated functions in terms of flexibility where functional zones and volumes of
the structure can be added or removed as dynamically needed.
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Fig. 1. Composition of surfaces in one spacious zone (Baj¢inovci, 2017)
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Fig. 2. Blending of zones into one multifunctional entity (Bajcinovci, 2017)
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Fig. 3. Varieties of zones, forming multifunctional structures (Bajcinovci, 2017)

O m— s —

Fig. 4. Model of the hydrogen bonding, (water) (Bajcinovci, 2017)

Variegated dynamic functions goes beyond union functions, with contemporary structures
really intended to respond three main concerns of the urbanites, and urban issues to the
municipalities:

e Lack of land and their high prices, as a respond to high demands for land area and demands
for greater urban density in order to establish a new structures and profit, also contributing to the
regional development, community or city.

e Request for something functional specific, engaging architects in building structure
programs which are tempting, actions and solutions trying to maximize flexibility of those
multifunctional structures.

¢ Environment, build area zones, used land and existing structures with classic management
approaches, also, costs for maintenances of community infrastructures, has forced many
municipalities and private institutions to find new ways of building financing, or public private
concessions.

Program shapes and forms as conceptual design (French, 1999) actions, nowadays are forcing
many subjects to waive certain elements of their individuality? As multifunctional buildings now
are being merged into the silhouette of the city together with a new urban life approach. Therefore,
multifunctional structures are creating the symbiotic possibilities of having the ‘city’ within the
city, with people at the centre of sustainable development (United Nations, 2011).
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Fig. 5. Multifunctional structure, ‘working’ 24/7 (Baj¢inovci, 2016, 2017)

Fig. 6. Varieties of multifunctional concepts, ‘working’ 24/7 (Bajcinovci, 2017).

The shape and proportions of the structure must be interconnected in a proper relation in the
composition of architectural design solution as presented in Figure 6. Moreover, function and
forms must be clearly visually stated on the artistic perception on the design programme of future
architectural structure. Constantly we are in research process aiming that structural configuration
can be realized as a symbiotic consequence of functional solutions, and artistic interpretation which
further indicate city evolution (Alfeld, 1995). Function, the ratio of verticality and horizontality,
compositional structure configuration must be as the findings and result of a scientific study, an
integrated transdisciplinary design research of “techno-cities” (Kargon, Molella, 2008).
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Fig. 7. Variegated of multifunctional zones, ‘working’ 24/7 (Bajcinovci, 2017)

Fig. 8. Blending dynamic functions, ‘working’ 24/7 (Bajcinovci, 2017)
Fig. 9. Decomposition of functional zones in verticality (Baj¢inovci, 2016, 2017)

The research objective of this paper is to address conceptual design strategies that relate to
the multifunctional architectural structures in relation to urban density as presented in Figure 8
and 9, variegated dynamic functions as a fastening performance of architectural design and
contemporary integrated structures, a new style of urban concepts, and environment impact in
relation to the new contemporary design concepts. The research methods consist of empirical study
through spatial planning of Prishtina, with significance to the upcoming decades on urban design
and spatial planning, moreover, this research was accomplished through literature review.

4. Discussion

The architectural design in his original nature of artistic creative activity, represents the
comprehension of intellectual creative process, which especially are attributed to this study,
architectural design challenges presented in this paper. This paper is intended to facilitate
understanding of architectural contemporary design and achieving functional efficiency in the
process of the design, for multifunctional contemporary structures. Respectively, to initiate a
scientific understanding of integrated transdisciplinary design strategies, and autonomous goals
(Samuelson, 2008). The effectiveness of the architectural design evolution, are resulting on higher
quality of research models, considering the implementation of dynamic design concepts for
megastructures. We argue that those evolutive design strategies greatly reduces the possible errors
in the design process.
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Fig. 10. Variegated dynamic functions, models of structures (Bajcinovci, 2017)
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Fig. 11. Variegated dynamic multi-megastructures (Baj¢inovci, 2017)
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Fig. 13. Forming 3D variegated dynamic functions (Baj¢inovci, 2017)
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Fig. 14. Interrelations of forming 3D variegated functions (Bajcinovci, 2017)

Multi-functional structures are architecture and urban development that “blends residential,
commercial, cultural, institutional, or industrial uses, where those functions are physically and
functionally integrated” (Thrall, 2002), furthermore, “well-designed neighbourhoods and
communities are places where people need each other” (Orr, 2002).

5. Conclusion

Variegated dynamic functions as a fastening performance of architectural design and
contemporary integrated structures, represents structures which are the possible future of
architectural design concepts. Hence, those contemporary functionalities of the new life style will
be manifested with many social varieties, thus, we argue that there is a great potential for further
advancement of contemporary new design trends of future architectural structures, with variegated
dynamic conceptual objectives, mentalities, and urban habits? Therefore, we argue that the urban
culture, and human development will need some new fundamental transdisciplinary findings, as a
respond to the future urban issues! The preferred conceptual design findings presented above, are
quite evaluative as to be used for further development, and as a new study. In this paper, we
conceptually conclude that the multifunctional building structures, represent a future methodical
architectural design challenges, aiming into a creative process which blend in with many specific
varieties, which are both possible and desirable.
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Solution of the Problem of Optimizing the Parameters
of Metal Processing during the Turning Operation

Vyacheslav V. Limarenko -, Inna P. Havina 2
a National Technical University "Kharkiv Polytechnic Institute", Ukraine

Abstract

The formulation and solution of the problem of optimization of the parameters of metal
processing during the turning operation are shown. The task is solved taking into account the level
of accumulated wear on the back surface of the tool, the level of machine efficiency that depends on
the operating modes and the period of economically effective tool life. The problem was solved in a
multicriterial formulation with three objective functions taken into account, the solution was
obtained as a Pareto optimal solution. During the solution, an artificial neural network perceptron
and the genetic algorithm FFGA were applied. This approach allows solving the problems of
optimization of real production.

Keywords: optimization of turning the operation parameters, the accumulated wear of the
tool, cost-effective tool life, multi-objective optimization problem, the Pareto-optimal solution.

1. BBegeHnue

B mociieiHre TOABI MPOBOAUTCA OOJIBINIOE KOJUYECTBO HCCJIEIOBAHUM, HAIIPaBJIEHHBIX HA
noBbIieHre 3¢GGeKTUBHOCTH TexHOIornueckux mporeccoB (TII) 06paboTKu MeTa/uIoB pe3aHueM
(touenue, d¢pesepoBaHue, cBepjeHrne U T.J.). OAHUM U3 OCHOBHBIX HAaIpPaBJIEHUH
COBEPIIIEHCTBOBAHMSA TEXHOJIOTUYECKUX IIPOIIECCOB 00PabOTKH pe3aHUuEeM SABJAETCS MPUMEHEHIe
MPUJIOKEHUT aBTOMAaTHU3HPOBAHHOTO IIAHUPOBAHUSA W WHTEJUIEKTYyaIbHBIX CHCTEM YIIPaBJIEHUSA
IIPOU3BOZICTBOM, T.K. COBEPIIIEHCTBOBAHHE TEXHOJIOTMUYECKUX IPOIECCOB 0OPabOTKH pe3aHHuEM 3a
cueT 3aMeHbl 00OpPYZOBaHUS WJIM WHCTPYMEHTA SIBJISIETCA JOCTATOYHO 3aTPAaTHBIM M 3a4YacTyio
SKOHOMUYECKH He BBITOAHBIM. OCHOBHBIM TpPeOOBAaHHEM, TMPEIbIABISIEMBIM K CHCTEMaM
MHTEJUIEKTYaJIbHOTO YIIPABJIEHUS IIPOU3BOJICTBOM, SIBJISIETCSI KCIIOJIb30BAaHHUE COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH /I GOPMHUPOBAHUSA U TOJIEP’KKHA aBTOMAaTU3UPOBAHHOTO IIPOIiecca
IUIAHUPOBAHUA IPOU3BOACTBA, ONTHMAaJbHOE HCIIOJb30BaHHE O000pyZoBaHUA, SPEPEKTUBHOE
IIPOTHO3UPOBAaHUE OIEPAIMOHHOTO BpPEeMEHW W HaJW4yuhe aJbTePHAaTUBHBIX BapuaHTOB TII
(borycmaes, 2009; Konmakos, 2010; Kposb, 2013).

TexHOJIOTUYECKU TIpOlleCC MeXaHH4YecKOH 00paboTKu JeTajsiell pe3aHueM JI0JDKEH
IJIAHUPOBATHCA U BBIIOJHATHCA TaKUM 00pa3oM, YTOOBI ITOCPEJICTBOM NPUMEHEHUs HauboJiee
paIOHAIBHBIX ¥ DKOHOMUYHBIX CIIOCOO0B 00pabOTKH yAOBJIETBOPSINCH TPEOOBAHUSA K KaYeCTBY
Jetasei (TouHOCTh 00pabOTKH, IIEPOXOBATOCTh MOBEPXHOCTH, B3AUMHOE PACIIOJIOKEHHE OCEH U
IIOBEPXHOCTENW, MPaBUJIBHOCTh KOHTYPOB M T.JI.), O0eCIeuHBaIONleMy IPaBWIbHYI0 paboOTy
usroraBiauBaeMbix uzzaenuii (boryciaeB, 2009; Konmakos, 2010; Kposb, 2013). BosmoxkHocTH
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E-mail addresses: slaw_Iww@ukr.net (V.V. Limarenko)

56



http://www.ejournal4.com/

European Journal of Technology and Design, 2017, 5(2)

COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTUH UTPAIOT 3HAYUTEIBHYIO POJIb B YIOBJIETBOPEHUH 3THUX
TpeboBaHUK. OZHMUMH K3 TaKHUX BO3MOXKHOCTEH SBJIAIOTCA CHCTEMBI IIOJZIEPIKKH IMPUHATHA
pemennii (CIITIP), mo3BosisoIe aBTOMaTU3UPOBATh Pa3pabOTKy TEXHOJIOTHYECKOTO IpoIecca U
yIIpaBJieHue UM.

K yHKIUAM cHCTEMBl IIOAJEPKKM TNPHHATHA peEIIeHUH OTHOCATCA paspaboTka
ONITUMAJIPHOTO  TEXHOJIOTUYECKOTO0 IIpoIlecca U3TOTOBJIEHUS  u3fenus; (OpPMHPOBaHUE
TEXHOJIOTUYECKOH JIOKYMEHTAI[UHW; PacyéeéT 3aTpaT BpPeMEHU U ce0EeCTOMMOCTU OIlepallyiiu;
ompezieJIeHEe TPY/IOEMKOCTH H3TOTOBJIEHUS W3JE/Usl; pacuéT pacxoaa martepuanoB (boryciaes,
2009; Kongakos, 2010).

3a/1ayy CUHTE3a ONTUMAIbHOTO TEXHOJIOTUYECKOTO IIpOoliecca PeIaloTes B J[Ba JTarna:

— MEPBBIA — CTPYKTYPHASA ONTHUMH3AIHS TEXHOJIOTHYECKOTO ITpoliecca (CHHTEe3 ONTHMAaTbHOM
crpyktypsl TII);

— BTOPOHM — IapaMeTpuyecKas ONTHMHU3AIlUSA TEXHOJOTHYECKOro Ipollecca (OIpesiesieHue
ONTUMAJIbHBIX PEXUMOB OIIEPAIMOHHBIX I1APAaMETPOB I BCEX ONepaluil TEXHOJIOTHUYECKOTO
mpoiiecca).

CTpyKTypHasi OITHMH3AIlMsA TEeXHOJOTHYECKOTO IIpollecca HaIpaBjieHa Ha CO3JaHHe
CTPYKTYPHI B BHJle OITHMAJIBbHON ITOCJIEA0BATEIbHOCTH OIlepallii TEXHOJIOTHYECKOTO IIPoIecca, a
IIeJIBI0 TTapAMETPUYECKOU ONTUMU3AINU SBJIAETCA MOUCK ONTUMAJIBHBIX PEKUMOB BBITIOJTHEHUS
oIepaIyy ¢ y9eToM BcexX orpaHuduBatomux ¢pakropos (Kposb, 2013; ConomenIieB, MutpodaHoB,
2013; I'py0sIit, 2014).

[IpenebperkeHEe ONTHMH3ANEN CTPYKTYPhI TEXHOJOTHYECKOTO ITPOIECCa MOKET IMPUBECTH
K 3HAYUTEJIbHOMY YXYAIIEHHUIO TEXHOJOTHYECKOTO IIPOIlECCa, €ro YAOPOKAHUIO M CHIKEHHIO
MIPOU3BOUTEIBHOCTH TpousBojcTBa. M3BectHO (CosiomenreB, MwutpodanoB, 2013; ['pyOsIii,
2014), 9T0 3P HEKT OT ONTUMAIBHOTO BhIOOpa cTPYKTYphI TII mpeBocxoauT 3pdeKT, MoIyIeHHBII
OT ONTHUMH3AIUU IMapaMEeTPOB OT/EJIbHBIX 3JIEMEHTOB, BXOJSIINX B TEXHOJOTUYECKHUH IIPOIIECC.
ITO CBSA3aHO C TEM, UTO IPHU OIIMOOYHOM BBIOOPE CTPYKTYPHI TEXHOJIOTHYECKOTO IIPOIECCA JIaKe
caMble COBPEMEHHbIE METO/Ibl TapaMETPUUECKON ONTUMU3AINU PEKUMOB META/IOO0PAOOTKHU He
CMOTYT KOMIIEHCUPOBATh IIOTEPH IPOU3BOJIUTEIPHOCTH. B CBOIO oOuepenr NpeHeOperKeHue
IapaMeTPUUeCKON ONTUMU3AINEN OIlepaIiuii MOXKET MPUBECTU K TOMY, YTO Jlayke HJleasIbHasA, Ha
TEPBBIA B3IVIAZ, CTPYKTypa TEXHOJOTHUYECKOTO IIPOIlecca MOMKET OKal3aThCs HEJIOCTaTOYHO
s dexruBnoii (Cosomennes, Murpodanos, 2013; I'py0Oslii, 2014).

[Ipomecc pe3aHUsT MeTA/UIOB XapaKTepHU3yeTCs OOJIBIIINM KOJMYECTBOM IIapaMeTpPOB U
(haxTOpOB, KOTOpBHIE MMEIOT CJIOKHYIO CBSI3b W B3aWMHOE BJIMsHHE. Bce mapamMeTphl yCJIOBHO
MO>XHO Pa3/eJUTh Ha BXOJHbIE W BBHIXOAHBIE. K BXOAHBIM IapaMeTpaM MOKHO OTHECTH Te,
KOTOPBIE€ HEIOCPEACTBEHHO BJIMSIOT HA XapPaKTEPHUCTUKU IMOJIyYaeMbIX HU3JEJINN, a BBIXOJIHBIMU
CYUTATh T€, KOTOPHIE ABJISIOTCSA HEIIOCPEJICTBEHHBIMH XapaKTEPUCTUKAMY U3JIEJIHS, II0JTyIaeMOro
B pe3yJIbTaTe MeXaHOOOpaOOTKH. YUUTHIBAs KOJUIMYECTBO ITapaMeTPOB M (PAaKTOPOB, BXOZAIIUX B
MpOIlecC, 3a/ilauy IlapaMeTPUYECKONW ONTHUMU3AIUU IIPOIECCOB MeXaHOOOpaOOTKH MeTasIoB
pe3aHueM MOXKHO CUHUTATh CJO0KHONM MHOTOKDHUTEPUAJIBPHOM UM  MHOrOIapamMeTpUyecKou
ONTUMHU3AIMOHHON 3ajauei.

2. ITocranoBka 3agauu

B pabore BbInoTHEHA TOCTAaHOBKA U HAWJIEHO PeIlleHUEe MPAKTUUECKON 3a/1aull ONITUMU3AIAHN
OTIEpAIIMOHHBIX IMapaMETPOB /I OIlepaluii ToueHUs IoBepxHOocTu NO 5 geranmu «Kopiyc
upTpar», ABJIAIONIENCA COCTAaBHOM YacThIo IpUBOAa-reHepatopa Mmoaenu I'TI-21 (PucyHox 1).

() 281 2
Puc. 1. YcioBHasA HyMepalus oBepxHocTel etamu « Kopiryc puibTpa»
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3asavya pacuera ONTUMAJIBHBIX PEKUMOB PE3aHHUs peIIaeTcs IIyTeM IapaMeTPpUYeCcKON
ONTHUMH3AIMK TIpollecca MeXaHOOOpAaOOTKM HW3JeIvs Ha KaXKJOH OIlepamiyd TeXHOJOTHYECKOTO
nporecca. ONTUMAaJIBHBIM PEKUMOM pPe3aHUs SBJISETCS TaKOe cOYeTaHUe TUIyOUHBI t, mojauu S u
CKOpOCTH pe3aHus V, mpu KOTOpoM oOpaboTKa BBINOJHsAETCS HambOosiee 3(DGEKTUBHO IPH
coOofileHny BceX TpeOOBAaHUN K TOYHOCTH, IIIEPOXOBAaTOCTH U KadecTBy 0OpabOTaHHBIX
MIOBEPXHOCTEN C YIETOM TEXHOJIOTHYECKHUX BO3MOKHOCTE 000PYIOBaHUS.

OcoOeHHOCTBIO TTOCTAHOBKU 33/1aull B paboTe fABJAETCA TO, YTO NPH PENIEHUH 3a7auu
ONITHUMU3AINY, YIUTHIBAETCS HAKATLIMBAEMBIH MU3HOC 0 3a/IHEH IMOBEPXHOCTU MHCTPyMeHTa — ha.
Takoll mOAXOA TO3BOJAET CO3/aTh JJIA OIEepaluil pe3aHusi MaTeMaTUYecKyl0 MOJIENhb
MaKCHUMAaJIbHO MPUOJIMIKEHHYIO K PeayIbHON (U3UUeCKON MozieTh mpoliecca. Tak ke Ipu peleHnn
OITMMU3AIMOHHON 33/]auM KJIACCHYECKUN ITEPHO/ CTOMKOCTH MHCTPYMeHTa 1 3aMeHeH Ha IEePHO/T
SKOHOMUYECKH-I(PDHEKTUBHON CTOMKOCTU MHCTPYMEHTA Th5p, KOTOPBIM OIpeNessaeTcs KaKk cymMMa
BpeMeH 3(PpDEKTUBHOTO HCIIOJIb30BAHUSA HHCTPYMEHTA IIPU U3TOTOBJIEHHU ONTHMAaJbHOU MapTUU
JleTaJIed ¢ y4eTOM M3MEHEHHH PeKMMOB Pe3HHUs B 3aBHCHMOCTH OT U3MEHEHUsl YPOBHs HM3HOCA

WHCTPYMEHTa U U3MEHEHUs 7] — KodpduIeHTa moJe3HOro JAEHCTBUA CTaHKa, 3aBUCAIIETO OT
PEKUMOB €ro pabOoTHI.

[Ipu onTUMHU3AIUK TapaMETPOB OIlepAIid TOYEHHUS YIUTHIBATIOCH J€CSATh TEXHOJTOTHUECKUX
OTpaHWYeHHH, KOTopble cOPMHUPOBaHbl Ha ocHOBaHUU paboT (BopoHIios, Asibaraunes, CysTaH-
3azie, 2014; fAmepurbia, ®enpammreiin, Kopauesuu, 2006).

Orpanuuenue 1. [lo MOIITHOCTU 3JIEKTPOABUTATEIISI MPUBOJIA ITJIABHOTO JABMKEHUS CTaHKA
N;[B.

— 2—3 <N ,
B JIB.TIACIT
60-10°7_

rae Ny — notpebsisieMasi MOIITHOCTD 3JIEKTPOJABUTATENA CTaHKa, KBT; F, — TaHTeHIIMaATbHAS
cuna pesanus, H; V — ckopocTb omepanuu pes3aHus, M/MUH; 177 = ..M. — Koabbunuent

(1)

II0JIE3HOTO JeHCTBUA CTaHKa, I/ie N ~ KII/I nBurarens craHka, %, n. — KIIg KHHEeMaTU4eCcKOu

IEeMU CTaHKA, %; Nysnacn — MPEETbHAA MACIOPTHAS MOTPebsisieMasi MOIITHOCTD JIEKTPOJIBUTATENIS
cTaHka, KBT.
Orpannuenus 2-5. [1o mamna3oHy CKOPOCTH U MOIaUM OIEPAIlUU PE3AHU

V. <V<V_, (2)
S, <S<S_, 3)

171€ Vinin, Vimax — MUHUMAaJIbHAS ¥ MaKCHMaJIbHasi CKOPOCTh 000POTOB MHCTPYMEHTA Ha CTaHKe,
M/MUH; Smin, Smax — MHHHUMaJIbHasA W MaKCHUMaJIbHAsl JIOMyCTHMAas CKOPOCTh ITOJaUM CTaHKA,
MM/ MHH.

Orpanunyenue 6. [To IpoYHOCTH PEXyIlero uHCTpymenrta O, .

F
_ z' U
Omax = W < [Gu ]’ (4)
[o,]= 2o, (5)
k3.H
e |I/I — JIIMHHA JIeP>KaBKU pPe3lia, MM; [(Tu] — JloIycKaeMoe HampsiKeHUe MaTephasia

Jlep>kaBku pesiia, MIla; W — MOMEHT CONPOTUBJIEHHsI CEUYEHHS JIep:KaBKH pe3lla, MM3; ksn—
K02(ppunMeHT 3amaca MPOYHOCTH; O, — ONACHOE HANPsKEHUE /I MaTepuasia aepxasku, Mlla.

Orpanuyenue 7. [1o »keCTKOCTH UHCTpyMeHTa fn .
FI:
z U

I/I_ﬂ_ I (6)
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rae fl/l — CTpeJia npom6a AC€PXKABKH pe3lna, MM; fI[I/I — JonyCctumMad CTpeJia npom6a

B .H?®
Jlep>KaBKU pes3la, MM; EM — MOJIyJIb YIPYrocTH MaTepuana jepskasku, H/mmz |, = 44 _

12

MOMEHT HWHEPIOHUHN CE€UYECHHA [AE€P>KAaBKHU pe3la, MM4; BI[ — INUpUHA IIPAMOYIOJIbBHOI'O CE€Y€HHUA
JAE€PXKAaBKH pe3lia, MM; H a1~ BbICOTA IIPAMOYTOJIBHOTO CEUEHUA AE€PXKABKH pe3lia, MM.
OI‘paHI/I‘-IEHI/Ie 8. ITo KeCTKOCTH 3arOTOBKH f3 .
F I
3 = S 3.0
KE, I,

rne F, — cuna, peficTBylommas B HanpaBJIeHUH NONEPEYHOH nosiauw, H; f, — crperna mporu6a

(7)

3arOTOBKH, MM; f3' 1 — AOIyCTHMAst CTpesia nporuba 3aroTOBKU, MM; |3 — IJIMHA 3arOTOBKHU, MM; k

— k03¢ UIMEHT, 3aBUCALIUNA OT crocoba YCTAHOBKU 3arOTOBKU: k = 3 — JleTaslb 3aKpeIUIeHA B
HaTpoHe; k = 70 — JleTab 3aKpelyieHa B LEHTPax; k = 130 — [leTayjb 3aKpeIvIleHa B MaTPOHE C

MMO/PKAaTHEM 3aJHUM I[€HTPOM; E3 — MOAyJb YIPYTOCTH MaTepuasa 3arotoBku, MIla;

4
|3 = 0,05 . D — MOMEHT HHEPIHUH IIOIIEPEYHOI'0 CE€YEeHHA 3arOTOBKH, MM.

OI‘paHI/I‘-IeHI/Ie 0. ITo IIPOYHOCTHU ME€XaHH3Ma HpOI[OJIbHOﬁ IIoJa4Yu CTaHKa F

F<F

X mom *

(8)

X jmom ?

e FX — oceBas cusa peszanus, H; F

X mor

— IIaCIIOPpTHAaA OoCeBadA CUJia pe3aHusd, H.

Orpanmnuenue 10. [Io Tpebyemoii mepoxoBaTocT 00pabOTaHHON TOBEPXHOCTU Ra.

Ra(v’s’t’h3)£Ramax: (9)

rae Ra - (I)aKTI/I‘-IeCKaH IIIEPOXOBATOCTh IIOBEPXHOCTU IIPDH 3aJaHHBIX OIlepalfMOHHBbIX

mapamMeTpax M (aKTHYeCKOM M3HOCe MHCTPyMeHTa, MKM; R, =~ — MakcuManbHO siomyckaemas

IIEPOXOBATOCTDb TIOBEPXHOCTHU, MKM; h3 — U3HOC I10 33/THEN TOBEPXHOCTU UHCTPYMEHTA, MKM.
AHannTudeckuil Buj QyHKITUN Ra = fl(V, S,t, hg) u h3 = fz(\/ , S,t) , OITUCBHIBAIONTUH UX

C JIOCTaTOYHOU TOYHOCTHIO TPYZIHO (popmanuzyeM. IloaToMy /11 BBIUUCIIEHUA Ra u h3 B pabote

npuMeHeHa oOy4yeHHass Ha 0a3e OrpaHHMYEHHOTO KOJIMYEeCTBA SKCIEPUMEHTAJIBHBIX JaHHBIX
HEpOHHAas CeTh IIEPCENTPOH C JIByMA CKpBITBIMU ciosiMu (XaBuHa, JlumapeHko, 2013;
Jlumapenko, XaBuHa, 2016). CiieZfyeT Tak e OTMETUTh, YTO yCwiInA pe3anusd Fy, F,, F, 3aBUCAT OT
HAKaIUTMBAEMOTO HW3HOCA PEXYIIero HHCTPYMEHTa 1o 3aaHell moBepxHocTd (BOpoHIOB,
Anbarauues, CysiTaH-3a71e, 2014; Song, 2006).

B pobore mis mapamMeTpryecKodl ONTUMU3AIMU OIEPalliyd TOYEHUs MPUMEHSIOTCS TPH
1iesieBble QyHKIMU: cebecTOMMOCTh omeparuu A, sHepro3arparthl (moTpebsseMas MOITHOCTD) O U
MMPOM3BOIUTELHOCTh OIlepaniiii (), YTO MO3BOJISIET PeIIaTh KOMIUIEKCHO 3aJaudl PeaJbHOTO
MMPOM3BO/ICTBA.

enesas pyukmus 1. CebecTOMMOCTH OIlepaIiuu A.

I, e q,FV :
A=2*la _ +a,  + +—2 1 = min, (10)
S ° T 6-10"7_

€lo)
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n
roe 1 5o = ZTO(\/ . S, hs), a N — KOJIMYECTBO ITUKJIOB, OTPAOOTAaHHBIX HHCTPYMEHTOM 0
1

MOMEHTa €ro 3aMeHBl, a OKCIUTyaTalusg WHCTPYMEHTAa IIPOUCXOAUT IO MOMEHTa, IIOKa
ce6eCTONMOCTD OIlepaniy He IEPEBBICUT JIOIYCTHMOTO YPOBHH.
LleneBas pyHKIUA 2. Y/IeIbHBIE SHETPO3ATPATHI (ITOTpebisgeMasn MOIIHOCTD) J.

FV _
= —~—— = min. (11)
6-10"7_
LeneBas pyuknusa 3. [[pousBoAUTENHFHOCTD oniepanuu Q.
St
Q =— = max, (12)
I,A

3
rae A — INPHUITYCK, MM., IIpDHU 3TOM HeO6XO,Z[I/IMO YUUTBIBATH, UYTO IIpU OIllepanuAaX 4YHCTOBOI'O

KOoHewHoro TodeHusa t = A, T.k. Bech IpHUIlyCK cCHUMAaeTCs 3a OAUH IIPOXO/I.

Oco6eHHOCTHIO JTAHHOU ITOCTAHOBKY 33/[a4H SIBJISIETCS TO, YTO B pabOTe UCIIOIB3YETCS METOJ
pacuera cua pe3aHus, NIpeAIoKeHHbIH B (Song, 2006), UYTO II0O3BOJISIET HCIIOJIH30BATh
SHAQUYUTEJIbHO MEHbIIee KOJINYECTBO OMIIMPpHYECKUX KOSCI)(I)I/IHI/IGHTOB, u cC HeO6XOZ[HMOﬁ
TOYHOCTBIO TOJIyYUTh PE3yJIbTaT, B3HAYUTEJBHO COKPATHB KOJIMYECTBO JIOPOTOCTOSIIUX
DKCIIEPUMEHTOB.

Cuna JeHcTByIOIAsi B HAIlpaBJEHUM IPOJOJIBHON IMOJAaYu — FX, CWJIa, JEUCTBYIOIIAs B

HaIllpaBJIECHHUHX Honepequﬁ Imogaymu — Fy U TUVIaBHad COCTaBJIAOIIAA CHJIbI PE€3aHUA — FZ

(PucyHOK 2) IBJISIOTCS CHJIAMU, OIIPEEJISAIONINMHY [TapaMeTPhI IIpoliecca pe3aHus. 3HasA 3HAYEHUs
CHJI MOKHO PacCUMUTATh HEOOXOAMMBbIE IapaMeTphl paboThl CTaHKA, 0OECHIEYNTh ONTUMAIbHYIO
SKCIUTyaTaIuio 000PyI0BaHMUSA, PEXKYIIET0 HHCTPYMEHTA U IPUCIIOCOOIeHHU .

Puc. 2. Cxema cuJi, IeNCTBYIOIUX B 30HE Pe3aHUSA

KoMIoHeHTBhI BEKTOpa Pe3yJIbTHPYIOIIEH CHJIbI PEe3aHUS IPEJICTABJISAIOTCA B BUJIE CYMMBI
CWJI, BBI3BBAHHBIX ITPOIIECCOM CTPYKKOOOPa30BaHUS, B3aUMOJIEHCTBHEM 3aKPYIJIEHHOTO OCTPHUS
pexyIero KjimHa ¢ o0OpabaThIBaeMbIM MaTEPHUAJIOM ¢ KOHTAaKTHBIM B3aWMOJIEHCTBHEM
WHCTPYMEHTA ¢ 00pabaThIBa€MOU MOBEPXHOCTHIO 11O 3a/THEN MTOBEPXHOCTH (HA IUIOIIAKE U3HOCA):

I:x = F)G + er + wa’ (13)

Fy = Fys + Fye + wa, (14)

F=F. +F +F, (15)
rne F, Fys, F,. - KOMIOHEHTBHI NOJHOH CHJIBI pe3aHHsA, CBA3AHHBIE C IPOIECCOM
crpyskkoobpasosanus; F ., F ,F, — xomnomeHtst mnonHO# cuibl pesaHus, CBA3AHHBIE C
B3aUMO/ICHCTBHEM 3aKPYIVIEHHOIO OCTPHs PEXYINEro KJIMHA ¢ 00pabaThiBa€MbIM MaTEPHAJIOM;
Fo:FuiF, — KOMIOHEHTbI mOMHON CHIBI pe3aHHsd, CBA3AHHBIE C B3AUMO/IEHCTBUEM

WU3HOIIIEHHOU 3a/{HEeH MOBEPXHOCTH MHCTPYMEHTA € 3aTOTOBKOM (Song, 2006).
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HaubGosiplllee BIMSHME HAa W3MEHEHHE IIapaMeTpPOB OIlEepaliii ¢ TeYeHHEM BpPeMeHHU
OKa3bIBaeT BeJIMYMHA W3HOCA HMHCTPYMEHTA IO 3aJ{HEH IMMOBEPXHOCTU hs, T.K. TO HEro 3aBHCHUT
YPOBEHB CUJI B 30HE PE3aHUA, IIIEPOXOBATOCTh IOBEPXHOCTH, TEMIIEpATYPHbIE SBJIEHU, pa3MepHas
TOYHOCTD TToJTydaeMou Aetatd | T.11. (CosmomeHneB, MutpodaHos, 2013; Song, 2006).

3. OcaoBHaa yacth
Jnsa pemeHus 3aaun pa3paboTaHa cucTeMa IMOAJEP:KKHU MPUHATHA perneHuil «Opticutt».
Ha Pucyske 3 nokazaHa apxXuTeKTypa IPOrPpaMMHOI0 KOMILJIEKCA.

Ty [cmme crpyrypu
TII
Ba3a sHaHmi Nel
Ma.n\r
- (haKTHL H
Ipory KuHORH b Popposane
TpaBana - »| MapmpPYTHOH KapTsl
MHC
\'--...._‘_______,_,..-/
A
3
ITapameTpHYECKAH
Basza sHanmi Ne2 IO RN e
) OIIepAMIOHARIX TEXHOIOTHYECKHX KapT
mapaMeTpoB >
|
Puc. 3. Apxurektypa CIIIIP

B CIIIIP BxoxsT aBe 6asnl 3Hauui (B3). B B3 N21 naHHble mpejcTaBieHbl B Buie (PaKkTOB
a3pika  Visual Prolog. [lamnas B3 obecneumBaer paboTy OJi0ka CHUHTe3a CTPYKTYPBI
TEXHOJIOTUYECKOTO Ipolecca. BOK cHHTe3a CTPYKTYpbl TEXHOJIOTMYECKOTO IIpollecca CBA3aH C
6JIOKOM IapaMeTpUYecKor ONTHMU3AINY ONlePAllMIOHHBIX [TapaMeTPOB, KOTOPHIU, B CBOIO OUEpPEe/ib
paboTaeT npu noziepkke 6a3pl 3HAaHUN N2, B KOTOPOU XpaHATcA BecoBble koaddunuentsr MHC,

HeoOxogumMble mA pacderoB KIIJ[ cramka 7)., ypOBHA H3HOCAa MHCTDYMEHTAa IO 3agHel

MTOBEPXHOCTHU h; ¥ aKTUUECKOU IIepOXOBATOCTH MIOBEPXHOCTH R, IPU 3TOM h3 QYHKITHOHAJ OT V,
S,t,aR,—o01V,S,t, hs.

3ajaua pelrieHa B MHOTOKPUTEPHAIBHOMN IMOCTAHOBKE ITyTeM pacuera [lapeTo-onTuMaabHOTO
pellleHusi, KOTOpO€ IIO3BJIAET IIOJYYUTh peIlleHre B PAaBHOU CTENEHH YIOBJIETBOPSIOIIUE
TpeOOBaHUAM BceX IeJIeBbIX (PYHKIIUH.

Hna noucka IlapeTo-3ddEKTUBHOTO pelIeHuss MPUMEHSJICA TeHETUUECKUN aJITOPUTM
Fonseca and Fleming's Multiobjective Genetic Algorithm (FFGA), xoropslii o6iajaer xoporiei
CXOUMOCTBIO U €ro peIleHUsI He BBIXOAAT 3a 00JiacTh AOIMycTUMBIX pereHuit. Meron FFGA
OCHOBAH Ha MOpOIle/lype PaHKUPOBAHHsS WHJNBHOB, KOTOpas IMPOUCXOAUT Ha ocHoBe I[laperto-
JOMUHHUPOBAHUs. PaHT WHAWBHAA B3aBUCUT U OIPEJEJAETCA YHCIOM JOMHUHHUPYIOIIUX €ro
naauBu0B (Fonseca, Fleming, 1998).

JI71s1 paboOTHI TEHETUYECKOTO aJITOPUTMa ObLIN pa3zpaboTaHbl (pUTHEC-PYHKIIUU U CTPYKTYpa
XPOMOCOMBI, BKJIIOUAIONIasl JiBa IlapaMeTpa — CKOpPOCTh IIOZaduul S ¥ CKOPOCTh pe3aHus V.
BeposATHOCTH MyTaIuu OJTHOTO OUTa — 77 %; KOJIMYECTBO 0CO0eN — 500; BEPOATHOCTH CKPEIIUBAHUSA
— 93 %; IIporecc ocTaHaBJIUBAJICA IIPU JOCTUKEHUH TOUYHOCTH BBRIYUCIEHUH € = 0,001.

Hwmxe mpuBeneHbl pe3ysbTaThl JJIA OIepallid YepHOBOTO TOYEHUs ITOBepXHOCTH NO 5.
BxosHbpIMU MTapaMeTpaMu ABJISIOTCA: MaMeTp 3aroTOBKU — 110 MM; ctasib — AISI 52100; rimy6uHa
pesanusa t =4 MM; MOAYJIb MPOJIOJBHON YIIPYrocTU 3aroToBku E;= 2:105 MIla; koaddunmeHT,
3aBUCAIINH OT crIoco0a 3aKpeIIeHUsI 3aTOTOBKH ks = 2; MOJTyJIb YIIPYTOCTH MaTepUasa JeprKaBKU
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E, = 2:105 MIlIa; mapka crankoB, uictpymenTa, COTC u zip. ucxo/iHble JaHHBbIE U TapaMeTpbl — U3
B3 CIIIIP. B KkadecTBe TEXHOJIOTHYECKNX W TEXHHYECKHUX OTpPaHUYEHHH YYHUTHIBAJIHCH
orpannyeHus (1)...(9). TexHomoruueckass Kapra /iyisi 00pabOTKU MOBEPXHOCTU NO5, MOJIydeHHAs C
nomorbio CIIIIP, mokasana B TabIHIIE 1.

Tao6auna 1. TexHosornueckas kapra 711 00paboTKu moBepxHOCTH NO5

MucTpyMeHT (KO ¥ HANMEHOBAHIHeE) Pexxum 06paboTKH

ConepxaHue
Cranox N . . . hs
nepexoza BCIIOMOTATEJIbHBIN | PEXKYIIUil | n3MepuTeabHbIi | 1| 1 S t %4

Ilepexon

I'IepHOBOEB TOYECHHUE

ToxkapHasa c

Iy - Iscar
065 | TOUuThH DMTG- CCMT 2 |0,57 |4 |100 |0
VT30
TMOBEPXHOCTH 09T308
5
2 (0,52 |4 |128 0,2
2 10,47 |4 147 |04
Ksanurer
IllepoxoBaTocTh
Cimstar
COTC LD 422

YucToBoe ToOUeHHe

TokapHasa c¢
Iy - Iscar
070 | TOYUTD \%4 T(;G' CCMT 2,8/0,54 [2,8/112 |0
TIOBEPXHOCTH 3 09T308
5
2.810,504(2,8|128 |0,2
2,8/0,46 12,8147 |04
Kpanurer 13
IllepoxoBatocTh |5
Cimstar
COTC LD 422
CynepuHHIITHOE TOYEHHE
TokapHasa c
qIry ~ | DMTG- Sandvik
075 | TOUUTD VT CB7o15 0,2|0,17 [0,2/200|0
30
IIOBEPXHOCTD S01020
5
0,2|0,155 |0,2|275 | 0,2
0,2|0,141 |0,2|315 |0,4
KBanurer 7
IllepoxoBatocTh | 0,64
COTC HeT

Insa depHOBOW 00pabOTKM TOBEPXHOCTH NO5 OBLIM OIpeJIeJIeHbl CIIEAYIONINE CTaHOK,
nHctpyMmeHT 1 COTC: ctanok DMTG-VT30; uncrpyment Iscar CCMT 09T308; COTC Cimstar LD
422. ]I mapaMeTpoB yIIpaBJIeHUs ObLITU OIIpeZieIeHbl CIeAYIONe 3HaUeHUsI: TIIlyOnHa pe3aHus t
= 4 MM, A = 2 MM.; CKOPOCTh Pe3aHUs CTaHKa: JJIA OCTPOTO MHCTPyMeHTa V = 100 M/MUH; JJId
WHCTPYMEHTA ¢ U3HOCOM hz = 0,2 MM V = 128 M/MUH; 1JIs1 THCTPYMEHTA ¢ U3HOCOM h3 = 0,4 MM V
= 147 M/MHH; CKOPOCTh IOJAYU CTAHKA: I OCTPOrO HHCTPyMeHTa S = 0,57 MM/00; mis
WHCTPYMEHTA ¢ U3HOCOM h3 = 0,2 MM S = 0,52 MM/00; IJIsl HHCTPYMEHTA C U3HOCOM h3z = 0,4 MM S
= 0,47 MM/00; CTOUKOCTb HHCTpYMeHTa T5o = 46 MUH.
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Ha Puc. 4-5 mupuBefieHbl CpaBHUTEIbHBIE PE3YJIbTAThl HCIIOJb30BAHUS PACCUMTAHHBIX
IIapaMeTpPOB, HA OCHOBAHUU KOTOPBIX MOYKHO C/IeJIaTh BBIBOJI, YTO PEXKUMBI TOUEHUSI, TIOIyIEeHHbIE
CIIIIP, Gonee »sddeKTUBHbIE, YeM PEKHMBI, NpPUMeHseMble B 0a30BOM TEXHOJIOTHMUECKUH
IIPOIIECCOM HJIH PEXXKUMBI PEKOMEH/IOBAaHHBIMH (DUPMOM MPOU3BOAUTEIEM HHCTpyMeHTa «Iscar»
(Iscar...).

# CIITIP =Iscar Bbazopsrii TI1

Puc. 4. KomnuecTBo 06pab0OTaHHBIX JieTajlel 3a IEPUOJ CTOUKOCTH HHCTPYMEHTA IIPU YEPHOBOM
TOYEeHUU

4,5 N —=

4 \ ==
3,5 S | 000
3 eV 1002
2,5 e

2

1.5

1
O,S N\

$CIOIP =Iscar Bbazopsrii TI1

Puc. 5. [Ipou3BogUTeIbHOCTD ONlepaliii YepHOBOTO TOUeHU (Q IPHU MUCIIOJIb30BAaHUU PA3JIMYHbBIX
OIIepPAIIOHHBIX PEXKNMOB

Jlna omepanyii 4epHOBOTO TOYEHUs ObLIa BBINOJIHEHA BepU(UKAIUA ITOJTyYeHHBIX
pe3yJIbTaToB. Onpepesnannch ONTUMAaJIbHbIE omneparyoHHbIe peKUMBI T
MHOTOWHCTPYMeHTThHOTO cTaHka Spinner PD/C u Tokapuoro cranka SMTCL CA6150B/1000 ¢
ucrnosib3oBaHueM uHcTpyMeHTa Alberg CCMW 09T308. PesysbraThl pacyeToB IIPUBEJIEHBI HAa
Pucy. 6-7, rae moka3aHbl ypOBHU ce0ECTOMMOCTHA U SHEPro3aTpaT ONepaIid YePHOBOTO TOUYEHMUS
IIPU Pa3JINYHBIX PEKUMax 00pabOTKH.

PesysipTaThl NO3BOJIAIOT CZIe1aTh BBIBOJ, UTO KOHKPETHOE PellleHHe, IT0JIy9eHHOe ¢ IOMOIIIBIO
CIIIIP, siBisieTcst JIyYIIIUM W3 BO3MOJKHBIX, T.K. B CJIydae BbIOOpa JIpyroro MHCTPyMeHTa Jubo
obopy/ioBaHus HaOJI0/IaeTcs YMeHbllleHUe The U KOJTUYECTBA JieTajied, MPOU3BOIMMBIX 32 BpeMsI
Toe, a TaKXKe yBEJTUUEHUE SHEPTO3aTPAT HA OTIEPAIUI0 U ce0ECTOMMOCTH OTIEPAITUH.
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Puc. 6. CebecTonMOCTb OTIEPAIIH YEPHOBOTO TOUEHHUS ITPH PAa3HBIX ONIEPAIIHOHHBIX ITapaMeTpax,
r7ie 1 — CTAaHOK ¥ MHCTPYMeHT, pekoMeHoBaHHble CIIIIP 2 —cTaHOK, pekoMmeHtoBaHHbIN CIIIIP,
uHcrpyMeHT Alberg CCMW 09T308; 3 — ctanok Spinner PD/C, uacrpyment Iscar CCMT 09T308;
4 — cra"ok Spinner PD/C, uncrpyment Alberg CCMW 09T308; 5 — cranok SMTCL
CA6150B/1000, uacrpymenT Iscar CCMT 09T308; 6 — cranok SMTCL CA6150B/1000T,
uncrpymeHnt Alberg CCMW 09T308

5,34
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4,94
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Puc. 7. DHepro3aTparsl Ha OIlepAIlUI0 YEPHOBOTO TOUEHHUS TP PA3HBIX OMEPAITMOHHBIX
IapaMeTpax, I7ie 1 — CTAaHOK U UHCTPYMeHT, pekoMeHioBaHHbIe CIIIIP 2 —cTraHoK,
pexomenioBanHbii CIITIP, uactpyment Alberg CCMW 09T308; 3 — cranok Spinner PD/C,
nHcTpyMmeHT Iscar CCMT 09T308; 4 — cranok Spinner PD/C, uncrpyment Alberg CCMW 09T308;
5 — cranok SMTCL CA6150B/1000, uacrpymenT Iscar CCMT 09T308; 6 — cranok SMTCL
CA6150B/1000T, uacrpyment Alberg CCMW 09T308

Ha Pucynkax 8-9 mokasaHbl 3aTpaThl BpEMEHHU U CyMMapHasi ce0eCTOMMOCTh IMPOU3BO/ICTBA
neranm «Kopiryc GuibTpa» MpU pa3jIMYHBIX ONEPAIMOHHBIX MapaMeTpax. Bpems, 3aTpaunBaeMoe
Ha IIPOW3BOJICTBO OAHOU JeTanu «Kopiyc dmibTpa» mpu ucnosab3oBanuu TII, moaydeHHOTO ¢
momompio CIITIP, Ha 5,2 % MeHbIlle, 4eM IIpH HCIIOJb30BaHuU 0OazoBoro TII. CymmapHas
cebecTOMMOCTh MMPOU3BOZCTBA JeTanu «Kopmyc ¢guibTpa» ToKe yMeHbIIWIach ¢ 613,33 TPH. J0
527,47 TPH., 4YTO AA€T 3KOHOMHUIO 14 %.

64




European Journal of Technology and Design, 2017, 5(2)

70
60
50
40
30
20
10

63.98 65,96
97 % 100 %

o

# CIOIP = Iscar ®basossri TI1

Puc. 8. Bpewms, 3aTrpaunBaemMmoe Ha MPOU3BOACTBO OAHOU feTanu « Kopmyc ¢uibTpa» npu
Pa3JIMYHbIX OIIEPAITMOHHBIX ITIapaMeTpax, MUH

600
500
400
300
200
100

0

613,33

564,27 100 %

92 %

|
® CIITTP Iscar Bbazopsrii TI1

Puc. 9. CymmapHas ce6ecTONMOCTb TPOU3BO/ICTBA JleTanu « Kopmyc ¢puibTpa» Mpu pa3imaHbIX
OllepalMOHHBIX ITapaMeTpax, I'pH

Ha ocHOBaHWM [IJaHHBIX, IPUBEJIEHHBIX Ha Puc. 8-9 MOXKHO cenaTh BBIBOABI 00
5¢PEeKTUBHOCTU pelleHul, mosaydeHHbIX ¢ nomombio CIIIIP mo cpaBHeHUIO C pelleHUAMH,
IIpeJIOKEHHBIMU B 0Q30BOM TEXHOJIOTMYECKOM IIPOIECCE WJIM PEIIEHUS MU, MPeAIOKeHHBIMU
dupmoii-npousBoiuTesieM nHCTpyMeHTa «Iscar» (Iscar...).

B pesysipTaTe pacueToB ObLIN MTOJIyUYEHbI ONITUMAaJIbHbIE ITaApAMeTPhl PEKHUMOB JIJIsl Olleparuu
TOUYEeHUs, IPUMeHeHUe KOTOPBIX II03BOJISIET COKPATUTh BpeMs U3TOTOBJIEHUsA JleTald Ha 5,2 %,
cebecTOMMOCTh oOIlepanuii Ha 14 %, MpPU S5TOM CpPeJHUN CPOK 3KCIUIyaTallid WHCTPyMeHTa
MOBBIIIIAETCA Ha 11,83 % 0 CPaBHEHHUIO C PEXXKUMAMH 6230BOT0 TEXHOJIOTHYECKOTO MIPOIIeCCa.

4. Be1BOaBI

B pabore mokazaHa TOCTAaHOBKA W peIIeHHE 33/aYd OIpPEAeIeHUs ONTHUMAJIbHBIX
IapaMeTpoOB ONepanuil TOYeHUs, IJle YUUTHIBAINCH: HAKAIIUBAeMbIU U3HOC WHCTPYMEHTa IO
33/IHeN MMOBEPXHOCTHU, MEePUO/, CTOUKOCTH MHCTPYMEHTAa U U3MeHeHUsA Koa(PuimeHTa mojae3Horo
JericTBus craHka. [locraHoOBKa 3ajladu OCyIlecTBIIsIack B Buje MO3 ¢ Tpems IejIEBBIMU
dyHKIUAMEI: ce6eCTOMMOCTh OIepaIiiy, SHEPro3aTpaThl M IMTPOU3BOAUTETHHOCTH OIIEPAIUH.
Pesynprarel mosiydeHpl myTeM pacyeta llapeTo-ONTUMaIbHOTO pemIeHHsA C  IIOMOIIBIO
reHeTUYeCcKuX aJaroputMoB. Takoil moJxo7; MO3BOJIAET pellaTh KOMILIEKCHO peasibHble 3a7jauu
IIPOU3BO/ICTBA.
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Penrenue 3ajauy ONITUMU3ANNA IAPAMETPOB 00Pa0OTKH METALIOB
IPH ONePAIUH TOUEHHUS

Bsauecnas Biiagumuposuu Jlumapenko 2-°, UaHa IlerpoBHa XaBuHa 2

a HamuoHaJIbHBI TEeXHUYECKUU YHUBEPCUTET “XapbKOBCKUU ITOJUTEXHUYECKUH WHCTHTYT ,
Ykpauna

AnnHoramusa. IlokaszaHa IIOCTaHOBKA W peIlIeHHEe 337auil ONTHMH3AIUH I1apaMeTPOB
00pabOTKN METAJUIOB MIPH OIlepAIliy TOYeHUs. 3a/jaua pelreHa ¢ y9eTOM YPOBHS HAKaIlJIMBA€MOTO
W3HOCA MO 3a7[HEW MOBEPXHOCTH WHCTpyMeHTa, ypoBHA KIIJ| craHka, 3aBUCAIIETO OT PEKUMOB
paboThI U Mepuoa SKOHOMUYECKU-3(DOEKTUBHON CTOMKOCTH HMHCTPyMeHTa. 3ajada pelnaiach B
MHOTOKPUTEPHUAIBHON ITIOCTAHOBKE C YUETOM TpPeX IeJIEBbIX (DYHKITHH, pellleHre ITOJIydeHO B BHU/IE
[Tapero-onTuMasbHOTO. B XOJ/ie pelleHus NTPUMEHSJIMCh WCKYCCTBEHHAss HEHUpPOHHAsA CeTh
MeprenTpoH u reHerndyeckuil anroputM FFGA. Takoilf moaxoj MO3BOJIAET pemiaTh 3a7jauu
ONITUMU3AINU peasibHOTO TPOU3BOCTBRA.

KaroueBble cjioBa: ONTUMH3AIMsA IMapaMeTPOB Olepalliyl TOYEHUs, HaKalIMBaeMbIN
HU3HOC UHCTPYMEHTA, BSKOHOMUYeCKU-3(pPeKTUBHAA CTOUKOCTh WHCTPYMEHTA,
MHOTOKPHUTEPHUAIbHAA ONITUMU3AIIMOHHAA 33/1a4a, [lapeTo-onTUMaIbHOE pellleHue.

* KoppecIoHAUPYIOMHii aBTOP
Anpeca 37ekTpoHHOU mouThl: slaw_lww@ukr.net (B.B. JlumapeHko)

67




European Journal of Technology and Design, 2017, 5(2)

Copyright © 2017 by Academic Publishing House Researcher s.r.o.

o -

X * % Published in the Slovak Republic Buropean Journal
i & ’: European Journal of Technology and Design of Technology and Design
* & Has been issued since 2013. '
ISSN: 2308-6505

E-ISSN: 2310-3450
2017, 5(2): 68-76

DOI: 10.13187/¢ejtd.2017.2.68
www.ejournal4.com

Communication Technology Adopted in Four Industries
in Northern Peninsular Malaysia

Tan Han Min 2, Reynaldo Gacho Segumpan ?-*, Joanna Soraya Abu Zahari®

aGE International, Penang, Malaysia
b Ministry of Higher Education, Oman

Abstract

Arguably, communication technologies serve as the backbone of organizational dynamics.
This research examined the effectiveness of using certain communication technology to
communicate at work, such as electronic mails, intranet, newsletter, memos, faxes, manager,
voicemail, and phones in hotlines and co-workers. The study also looked into statistically
significant differences in communication technology effectiveness when the respondents were
grouped by age, type of industry, and job function. A total of 55 respondents working in four
industries, namely, logistics, manufacturing, services, and trading in Bayan Lepas Industrial Zone,
Northern Peninsular Malaysia, completed the questionnaire. The findings revealed that a mixture
of communication technology was perceived to be effective in different industries, and that the
respondents’ perceptions seemed to be not consistent when grouped by age, type of industry, and
job function.

Keywords: communication, technology, manufacturing companies, Malaysia.

1. Introduction and Theoretical Groundwork

In any organizational dynamics, communication seems to be the most complex, if not the
least understood, element of social relationship and interaction. This can be attributed to its
sociological nature, which takes form and interpretation in various perspectives. Simply put it,
communication involves the transfer of information, and information is transferred through the
use of symbols, which can be verbal, non-verbal, or both. In depth, however, communication is
more than just symbols per se. Communication technologies enable communication to be
understood, to be facilitated, and to bridge relationships at work and elsewhere.

According to Ross (1983), communication is a process involving the sorting, selecting and
sending of symbols in such a way as to help listeners perceive and recreate in their own mind the
meaning contained in the mind of the communicator. Communication is dynamic and ongoing,
functional and purposeful, and social and complex. These interrelated processes, assert Ivancevich,
Konopaske, and Matteson (2005), assist organizations to accomplish both individual and collective
goals, implement and respond to organizational change, coordinate organizational activities, and
engage in virtually all organizationally relevant behaviors. In many companies in the US, new
employee orientation programs represent the first important opportunity to begin the process of
effective communication with employees. At Marriott International, for instance, the rate of
employee turnover has been significantly reduced because the company has embarked on a

* Corresponding author
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concerted effort to improve the content and manner in which the management would communicate
with new employees during orientation (Ivancevich et al., 2005).

Wagner and Hollenbeck (2005) cited that 75 % of a manager’s time is spent on meetings and
telephone calls. Seemingly, nowhere is technology having a greater impact on the workplace than
in the area of communication technologies. Facsimile, e-mail, and mobile phones all reduce the
need for travel among executives, businessmen, and professional workers, yet make these people
more efficient when they must travel. At Pitney Bowes, Inc., for example, copy machine repair
workers carry wireless data terminals that enable them to tap into a database while they are
servicing remote repair jobs. It was estimated that the system has improved productivity by 15 %
and simultaneously increased customer satisfaction.

A simplified communication model (Figure 1) proposed by Sanford, Hunt and Bracey (1976)
focus on five important situational variables that influence the potential success of a
communication exchange, namely:

¢ Climate in which communication takes place;

¢ The perceived communication purpose of the sender and receiver;

¢ The communication skills demonstrated by the sender and the receiver;

e Whether the message has been intentionally or unintentionally transmitted;

e Whether the message is verbal or non verbal.

Climate \ VerbaI/Nlonverbal

Purpose m Information

Climate

Purpose

Interpersonal

| |
| [
Interpersonal : Intention/Unintention :
| | Skills

Skills

Fig. 1. Basic Communication Model

Apparently, the model presents seven important elements in communication process,
namely, sender, receiver, message, purpose, climate, feedback and channel. Channel refers to the
medium used in conveying information from a sender or transmitter to a receiver. In every
organization, communication occurs constantly and is a vital process in every organization. People
at work spend a great deal of time communicating with each other in meetings, over the phone, via
e-mail, and face-to-face interaction, to name a few. Formal channels of communication include
written documents, meeting, and teleconferences, while informal channels of communication are
best thought of as grapevine. In all these elements, communication technologies facilitate ease and
understanding in the dynamics of communication.

Different communication channels or technologies are different with regard to data capacity
(the maximum amount of data that can be contained) and information richness (the ability of the
medium to convey the meaning or evoke meaning in the receiver). Table 1 compares different
communication technologies with regard to data capacity and information richness.

In any organization, communicating effectively is of utmost importance. Communicating
effectively means being able to send a message across the organization that is easy to understand
and accurate. When communication flows accurately and effectively, the organization will run
smoothly. However, if there is a breakdown in the flow of communication, or the information is not
accurate, the organization is likely to encounter problems on performance or human relations.
Arguably, communicating effectively implies using appropriate communication technology.
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Table 1. Information Richness and Data Capacity of Communication Technologies

Communication Mode Information Richness Data Capacity

Face to face discussion Highest Lowest
Telephone High Low
Electronic mail Moderate Moderate
Individualized letter Moderate Moderate
Personalized note or memo Moderate Moderate
Formal written report Low High
Flyer or bulletin Low High
Formal numeric report Lowest Highest

Source: Gerloff (in Daft, Lengel, 1984)

In today’s business, the company’s complex organizational structures, effectiveness of
internal communication, and communication flow, have become a challenge. By developing an
effective communication technology system, the information can be shared and transmitted
accurately that will foster a productivity-driven working environment.

2. Objectives of the Study

The main purpose of this research was to look into the effectiveness of using communication
technology in the four industries in Bayan Lepas Industrial Zone, Penang, Malaysia. Specifically,
the study sought answers to the following questions:

1.  What communication technology was used frequently in the four industries (logistics,
manufacturing, services, and trading) identified?

2.  What communication technology was perceived to be effective in communicating at work
when the respondents were grouped by (a) age, (b) type of industry, and (c) job function?

3. Methodology

Research Design. This research was descriptive-survey in nature. It described, assessed
and compared the frequency of usage and perceived effectiveness of different communication
technology. As defined in Learn.Org (2017):

Communications technology, also known as information technology, refers to all equipment
and programs that are used to process and communicate information. Professionals in the
communication technology field specialize in the development, installation, and service of these
hardware and software systems. Individuals who enter this field develop an understanding in the
conceptions, production, evaluation, and distribution of communication technology devices.

Respondents. The respondents covered were those from the following industries: logistics,
manufacturing, services, and trading. A total of 55 employees holding managerial or supervisory
positions as well as non-supervisory job classifications participated in this research. Most of them
were from multinational companies (MNCs) located in Bayan Lepas Industrial Zone, Penang
Island in the Northern Peninsular Malaysia. The actual sample size was 30 % of the target samples
and is considered adequate in descriptive researches.

Data Collection. The questionnaire consisted of selective 12 questions where the first four
questions examined how frequent the respondents used face-to-face interaction, electronics
communications, written communications and telephone calls. Questions 5 to 12 were to evaluate
the effectiveness of different types of communication technologies in their daily work.

3. Findings

Frequency of Communication Technology Use. When respondents were grouped by
age, Figure 2 shows that the age group “below 30” (n = 29) mostly communicate face-to-face, via
electronics and through telephone calls on a daily basis (aggregate of 53 %). Specifically, 31 %
would always communicate face-to-face; twenty-nine percent would always communicate via
electronics technology; 29 percent always preferred telephone calls and 11 percent would always
use written communication technology.
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Out of 26 respondents from the age group of “over 307, 28 % would always use written
communication technology, 26 % would always use face-to-face, 24 % would always prefer written
communications, and 22 % would always utilize telephone calls.

On the whole, face-to-face and electronic communications technology were the most popular
forms of communications regardless of the age of the respondents.
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Fig. 2. Communication Technology Usage of Respondents by Age Group

In terms of the industry or sector, 30 (54.5 %) of them came from the manufacturing industry
while 18 (32.8 %) were from services, 5 (9.1 %) from trading, and 2 (3.6 %) from logistics. Across all
industries covered, face-to-face and electronics communication technology dominated the
workplace as regards frequent usage. This scenario was more pronounced in the manufacturing
sector than the rest of the industries covered in the study. Figure 3 presents the data.

As regards job function, Table 1 shows that in Research and Development (R&D), written
communication and telephone calls dominated usage as mentioned by the respondents.

For Purchasing, electronic technology was the most preferred technology for communication,
followed by face-to-face and the use of telephones.

For Finance, the use of telephones was always used, followed by electronic communication
whereas for the Corporate/General Management functions, electronic technology and written
communication became the most preferred mode of communications.
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Fig. 3. Communication Technology Usage of Respondents by Industry

For Production/Manufacturing, face-to-face and electronic technology there were preferred
modes of communication whereas for the Sales and Marketing, face-to-face communication was
the most prevalent communication mode in action.

For Quality Assurance, face-to-face communication was always used whereas for the
information technology (IT) functions, electronic communication was always preferred.

For the Services, making telephone calls was the most prevalent communication mode,
followed by face-to-face and electronic communications.

Overall, the findings suggest that various communication technologies and modes of
communication were used in a range of job functions across the industries involved in the research.

Effectiveness of Communication

By Age. As shown in Figure 4, 26 out of 29 respondents (89.7 %) whose age is under 30
mentioned that “email” and “co-workers” are either “effective” or “extremely effective”. Meanwhile,
only 23 (79.3 %) picked “manager”; 19 (65.5 %) chose “intranet” and 14 (48.3 %) picked “voice
mail” as either “Effective” or “Extremely Effective”.

For the group whose age is over 30, “manager” turned out to be the most “effective” or
“extremely effective” as viewed by 24 out of 26 respondents (92.3 %). Another effective technology
was the use of email (84.6 %) as well as the help of co-worker (76.9 %), intranet technology
(69.2 %), and voice mail (46.2 %).

By Type of Industry. On the whole, Table 2 shows that a total of 49 out of 55 (89.1 %)
respondents believed that the “manager” is either “effective” or “extremely effective” in the
communication process at work. This was followed by “co-worker” (83.6 %), the use of electronic
mails (80 %), intranet technology (78.2 %), and voice mail (47.3 %).

In the logistics industry, the use of intranet technology and support from co-workers were
deemed “effective”. This followed by “manager”, electronic mail, and voice mail.

For the respondents who are in the manufacturing industry, those deemed “effective” were
electronic mail (90 %), support from the manager (86.7 %), co-workers (83.3 %), intranet
technology (76.7 %), and voice mail (46.7 %).
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Job Function | Technology/Communication Mode | Never | Seldom | Sometimes | Very Often | Always
R&D Face-to-Face 0 0 1 2 6
(n=9) Electronics Communication 0 0 0 4 5
Written Communication 0 0 0 5 4
Telephone calls 0 0 0 5 4
Total: 0 0 1 16 19
Purchasing Face-to-Face 0 0 1 1 3
(n=5) Electronics Communication 0 0 1 0 4
Written Communication 0 0 2 1 2
Telephone calls 1 1 3
Total: 0 0 5 3 12
Finance Face-to-Face 0 0 3 3 0
(n=6) Electronics Communication 0 0 0 4 2
Written Communication 0 1 3 2 0
Telephone calls 0 0 2 1 3
Total: 0 1 8 10 5
General/
Corporate Face-to-Face (0] 1 1 2 2
Management
(n=6) Electronics Communication 0 0 0 2 4
Written Communication 0 0 0 2 4
Telephone calls 0 0 0 3 3
Total: 0 1 1 9 13
Production/
Manufacturing | Face-to-Face 1 0 1 7 8
(n=17) Electronics Communication 0 1 3 6 7
Written Communication 0 3 5 4 5
Telephone calls 1 0 2 10 4
Total: 2 4 11 27 24
Sales &
Marketing Face-to-Face 0 0 0 1 4
(n =5) Electronics Communication 0 2 1 1 1
Written Communication 0 1 2 2 0
Telephone calls 0 0 0 3 2
Total: 0 3 3 7 7
Quality
Assurance Face-to-Face 0 0 1 0 1
(n=2) Electronics Communication 0 0 0 2 0
Written Communication 0 0 0 2 0
Telephone calls 0 0 1 1 0
Total: 0 0 2 5 1
IT Face-to-Face 0 0 2 0 0
(n=2) Electronics Communication 0 0 0 0 2
Written Communication 0 0 1 0 1
Telephone calls 0 0 1 1
Total: 0 0 3 1 4
Services Face-to-Face 1 0 0 0 2
(n=3) Electronics Communication 0 1 0 1 1
Written Communication 0 1 1 1 0
Telephone calls o) o) 0 0 3
Total: 1 2 1 2 6
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Fig. 4. Effectiveness of Communication Technology by Respondents’ Age

Table 2. Effectiveness of Communication Technology/Mode by Type of Industry

Type of Communication Very Somewhat Extremely
Industry Technology/Mode | Ineffective | Ineffective Effective Effective
Logistics Email 1 0 1 0
Intranet 0] 0] 2 0]
Manager 0] 1 1 0]
Voicemail 1 0 1 0
Co-worker 0 0 2 0
Manufacturing | Email 2 1 19 8
Intranet 2 5 19 4
Manager 0 4 17 9
Voicemail 3 13 13 1
Co-worker 0 5 18 7
Service Email 1 1 8 8
Intranet 1 4 12 1
Manager 1 0 14 3
Voicemail 2 6 8 2
Co-worker 0 2 13 3
Trading Email 0] 1 4 0
Intranet 0 0 5 0
Manager o) 0] 5 0
Voicemail 2 2 1 0
Co-worker 0 2 3 0

In the service industry, communication was viewed to be effective with the roles played by
the managers (94.4 %), followed by the use of electronic mail (88.8 %), support from co-workers
(72.2 %), the use of intranet technology, and voice mail (55.6 %). “Effective” communication
viewed by respondents working in the trading industry were: the use of intranet and support from
the manager, followed by electronic mail, support from co-workers, and the use of voice mail.
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By Company Size. From the total of 55 respondents, Figure 5 shows that 6 (10.9 %) were
from companies where the employees were less than 50; 10 (18.2 %) were from a company size of
51-150; 10 (18.2 %) from those with 151-500 employees; and 29 (52.7 %) were from companies with
more than 500 employees.

As shown in Figure 5, 83.3 % of those who worked in companies with a size of less than chose
“manager” as either “effective” or “extremely effective” facilitator of communication while 66.7 %
chose electronic mail, intranet technology, and co-workers as either “effective” or “extremely
effective” communication technologies or channel of communication. More than one-third (33.3 %)
mentioned voice mail as “effective”.

In companies with a size of 51-150, electronic mail is the most effective communication
technology followed by “manager” and “co-worker”, voice mail, and intranet.

Findings also showed that in companies with 151-500 employees, having supportive
“co-workers” (9 out of 10 chose either “effective” or “extremely effective”), use of electronic mails
(8 out of 10 chose either “effective” or “extremely effective”), and intranet technology (8 out of
10 chose either “effective” or “extremely effective”), having supportive “managers” (7 out of 10
chose either “effective” or “extremely effective”), and voice mail (3 out of 10 chose either “effective”
or “extremely effective”) would facilitate communication flow and processes in the workplace.
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Fig. 5. Effectiveness of Communication Technology by Company Size

In large companies (more than 500 employees), a similar scenario was observed where the
manager was seen as playing important roles in the communication process. The use of electronic
mails and intranet technology (aggregate percentage of 93.1 % viewed the first three
communication technologies and communication modes as either “effective” or “extremely
effective”) also had significant impact in communication. Moreover, it was shown that 86.2 % of
the respondents viewed “co-worker” and voice mail (58.6 %) as either “effective” or “extremely

effective”.

5. Conclusion and Recommendations

The four industries covered in the research utilized a mix of communication technologies and
communication modes in order to manage the communication flow in the workplace. In particular,
electronic communications were of special attention owing to the roles of information and
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communication technologies (ICTs) in contemporary management of organizations. Managers and
co-workers were also viewed as critical in maintaining an atmosphere of effective communication.

Despite the mixed-mode scenario of communication technologies and communication
modes, the respondents tended to prefer to use face-to-face and electronic communications more
frequently compared to written communications and telephones. The findings also showed that
electronic mails, co-workers and managers were much more effective compared to the use of
intranet and voice mail.

It is suggested that companies should conduct training programs and workshops to
strengthen the use of communication technologies and improve communication modes across the
industries covered in the research. They also need to upgrade communication technologies at work
to make them more attuned to organizational and employee needs.
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Analysis the Transient Process of Wind Power Resources
When there are Voltage Sags in Distribution Grid

Do Nhu Y 2"
aHanoi University of Mining and Geology, Vietnam

Abstract

Vietnam has many advantages of wind power resources. Time by time there are more and
more capacity as well as number of wind power project in Vietnam. Corresponding to the increase
of wind power emitted into national grid, It is necessary to research and analyze in order to ensure
the safety and reliability of win power connection.In national distribution grid, voltage sag occurs
regularly, it can strongly influence on the operation of wind power. The most serious consequence
is the disconnection. The paper presents the analysis of distribution grid’s transient process when
voltage is sagged. Base on the analysis, the solutions will be recommended to improve the
reliability and effective operation of wind power resources.

Keywords: wind power, transition process, reliability.

1. Introduction

Wind power is renewable and green energy in Vietnam. According to accounting data,
Vietnam has rich wind power capacity with 8,6 % area that is applicable to build up big wind power
stations, among that 41 % area in urban area is suitable to build small stations. Total capacity of
wind power is about 513.360 MW (Do Nhu Y, Le Xuan Thanh, 2016).

Voltage sag is a popular phenomenon in power system that makes wind power parameters
changed. Therefore analyzing the transient of wind power sources at voltage sag moments, in order
to recommend suitable operation for power system containing wind power, plays an important
meaning.

2 Research method

Nowadays, most of wind power stations utilize Double-feed-Induction-Generator (DFIG)
because they have the prior advantages when stator is directly connected to the grid whereas rotor
is connected to the grid through controllable power electronic devices. Because the controller in
rotor, therefore its power is much smaller than the power of generator; power flows directly from
stator to grid, especially with big capacity generator. In the limit range of speed, the power of
converter is only 30 % grid transmitting power. The structure of wind power generator DFIG is
shown in figure 1 (Lai et al., 2010; Dami et al., 2010; Youcef Bekakra, Djilani Ben Attous, 2011).
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Fig. 1. Structure of wind power DFIG

In figure 1 (MSC) is the converter on generator side used to control generator’s speed in order
to get maximum power. Input signals of speed controller is deducted from wind velocity. Output
signals of speed controller is the ref signal for power loop controller. Grid source converter (GCS)
controls DC voltage (Uqc). It is also used to control reactive power Q.

To analyze the transient occurred in wind power when there is voltage sag, power system is
simulated on Matlab-Simulink. Power generator DFIG is simulated on dq axis as figure 2.

R e Rme MSC

e
=
4
I

DC-link

GSC
Fig. 2. Simulation of DFIG generator on space vectors

Replacing equivalent model of DIFG is expressed in stator’s space vectors as shown in figure 3.

Fig. 3. Equivalent diagram of DFIG on space vector

Where: Rs — stator winding resistor; Ly — Magnetic induction; Lo — Induction of stator and
rotor converted into stator side; Rx — Rotor resistor converted to stator. Letter s means space
vectors ref on stator of DFIG.

According to (Do Nhu Y, 2016; Doh, Chung, 2003; Cho, Lai, 2013), Kirchhoff equations for
loop circuits:
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The fields of stator, rotor, and electromagnetic torque are computed by the following
equations:
ve =L, ( +1i )

We =L, + Ly, ( +ig) (2)
=3z, 1. [w.ir
Where:Ly—Magnetizing induction; Lo - Convert 1nduct10n
Ly =gl + ¥ L,
1= Litbhy (3)
I‘M

Where: A-Convert factor; Lg; Lu—Induction ofstator, rotor; Z,— generator pole pair.
Mechanical equation of system is expressed by:

J do,
— =T, -T
Z ) dt e S (4)
Where: J —Inertia torque; —rotor rotating velocity; T.—electromagnetic torque; T—

mechanic torque on rotor’s shaft.
Maths expression of filter on grid side includes Rrand Ls, replace models is shown in figure 4.

Rs Ls i

[ Ve o

E% -

Fig. 4. Model of filter on grid side in space vector

According to (Do Nhu Y, 2016), Kirchhoff equation on dq axises:

1S

_ di;
E;:_RfI?_LfE_HJ? (5)
Maths expression of DC — Link, replaced model is shown in figure 5.

MSC DC - Lk GSC
L +

/ Cdc T Ude

Pr P¢

-— —

Fig. 5. Model of DC — Link

Q

Energy Wq. is deducted from capacitor C and is computed by the following equations:
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1 2
w, ==C, U
dc 2 dc™ dc

aw, 1. d

=—C, —U,=-P, —-P (7)
dt 2 dc dt dc f r
d
Cdcudc audc = _Pf B Pr
Output power of wind generator is calculated by:
P, =Cy(1.5) 2V ()

Where:Pn—Output power of wind turbine; C,(A,) —power conversion factor (ratio of wing
velocity A and wing angle ); A —cross section of; p - air density; v -wind velocity.
Power conversion factor Cpis determined as:

21
C,(4.8)= 0,5176(%3 —0,4,[)’—5]e”1' +0,00681
1

(9)
1 ~ 0,035
A A+0,088 1+p°
Ratio of wing velocity and wind velocity is determined by:
4=Re (10)

v
Where: ©- Turbine rotating velocity; R —Turbine radious
On other hand wind turbine can be operated by different controlling rules base on wind
velocity. Figure 6 is the expression of relation between wind turbine’s power and wind velocity.

2

Optimal line S

Power Pun(kW)

" . A
9 § 10 15 20 25 30 35 40 45 S0 S5
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Fig. 6. The relation of wind turbine’s power and wind velocity

Utilizing the simulation on Matlab-Simulink, above mentioned equations are expressed in
figure 7 (Do Nhu Y, 2016).
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Fig. 7. Simulation diagram
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3. Results

Simulation results are implemented on system with the following parameter: output voltage
690V, step-up transformer is 690V/22kV, the wind power system is connected with power system
on 22kV bus bar. In the operation of the system, there is a voltage sag, consequently voltage on
22KV bus bar is reduced (as shown in figure 8 The transient process of output voltage of wind
power is shown in figure 9, the current changing is presented in figure 10 and the transient velocity
of motors is on Figure 11.

111111

Fig. 11. The transient of generator velocity

4. Conclusion

The above simulations show that, when there is voltage sag on distribution grid (22kV bus
bar) output voltage of generator is also down (fig. 9), consequently current of generator is
increased (fig. 10). If the process is long lasting can cause over load or destroy the generator. At the
moment of voltage recovery, wind power voltage is also recovered, but it is transient much over
rated voltage. This cause to the transient of generator velocity (fig. 11).
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