November 2019, Volume 29
ISSN Print 2345-0533
ISSN Online 2538-8479

Vibroengineering
PROCEDIA

VIS /S S/ /4




Editor in Chief
M. Ragulskis

Kaunas University of Technology, (Lithuania)

minvydas.ragulskis@ktu.lt

Editorial Board

H. Adeli The Ohio State University, (USA) adeli.1@osu.edu

V. Babitsky Loughborough University, (UK) v.i.babitsky@]lboro.ac.uk

M. Bayat Roudehen Branch, Islamic Azad University, (Iran) mbayat14@yahoo.com

I. Blekhman Mekhanobr — Tekhnika Corporation, (Russia) iliya.i.blekhman@gmail.com
K. Bousson University of Beira Interior, (Portugal) bousson@ubi.pt

A. Bubulis Kaunas University of Technology, (Lithuania) algimantas.bubulis@ktu.lt
R. Burdzik Silesian University of Technology, (Poland) rafal.burdzik@polsl.pl

M. S. Cao Hohai University, (China) cmszhy@hhu.edu.cn

Lu Chen Beihang University, (China) luchen@buaa.edu.cn

F. Chernousko
Z. Dabrowski

Institute for Problems in Mechanics, (Russia)
Warsaw University of Technology, (Poland)

chern@ipmnet.ru
zdabrow@simr.pw.edu.pl

Y. Davydov Institute of Machine Building Mechanics, (Russia) linstitut@bk.ru
J. Duhovnik University of Ljubljana, (Slovenia) joze.duhovnik@lecad.uni-lj.si
S. Ersoy Marmara University, (Turkey) sersoy(@marmara.edu.tr

A. Fedaravicius

Kaunas University of Technology, (Lithuania)

algimantas.fedaravicius@ktu.lt

R. Ganiev Blagonravov Mechanical Engineering Research Institute, rganiev@nwmtc.ac.ru
(Russia)

W. H. Hsieh National Formosa University, (Taiwan) allen@nfu.edu.tw

V. Kaminskas Vytautas Magnus University, (Lithuania) v.kaminskas@if.vdu.lt

V. Kappatos Center for Research and Technology Hellas, (Greece) vkappatos@certh.gr

V. Klyuev Association Spektr — Group, (Russia) v.klyuev@spektr.ru

G. Kulvietis Vilnius Gediminas Technical University, (Lithuania) genadijus.kulvietis@vgtu.lt

V. Lyalin Izhevsk State Technical University, (Russia) velyalin@mail.ru

R. Martonka Technical University of Liberec, (Czech Republic) rudolf.martonka@tul.cz

R. Maskelitinas Vilnius Gediminas Technical University, (Lithuania) rimas.maskeliunas@vgtu.lt

L. E. Muiioz Universidad de los Andes, (Colombia) lui-muno@uniandes.edu.co

N. Nistico University of Roma La Sapienza, (Italy) nicola.nistico@uniromal..it

V. OstaseviCius
A. Palevicius

Kaunas University of Technology, (Lithuania)
Kaunas University of Technology, (Lithuania)

vytautas.ostasevicius@ktu.lt
arvydas.palevicius@ktu.lt

G. Panovko Blagonravov Mechanical Engineering Research Institute, gpanovko@yandex.ru
(Russia)
L. Qiu Nanjing University of Aeronautics and Astronautics, (China) lei.qiu@nuaa.edu.cn
K. Ragulskis Lithuanian Academy of Sciences, (Lithuania) k.ragulskis@jve.lt
S. Rakheja Concordia University, (Canada) subhash.rakheja@concordia.ca
V. Ranjan Bennett University, (India) vinayak.ranjan@bennett.edu.in

G. E. Sandoval-Romero

M. A. F. Sanjuan
E. Shahmatov

The National Autonomous University of Mexico, (Mexico)

University Rey Juan Carlos, (Spain)
Samara State Aerospace University, (Russia)

eduardo.sandoval@ccadet.unam.mx

miguel.sanjuan@urjc.es
shakhm@ssau.ru

A. El Sinawi The Petroleum Institute, (United Arab Emirates) aelsinawi@pi.ac.ae

G. Song University of Houston, (USA) gsong@uh.edu

S. Toyama Tokyo A&T University, (Japan) toyama@cc.tuat.ac.jp

K. Uchino The Pennsylvania State University, (USA) kenjiuchino@psu.edu

A. Vakhguelt Nazarbayev University, (Kazakhstan) anatoli.vakhguelt@nu.edu.kz
A. Valiulis Vilnius Gediminas Technical University, (Lithuania) algirdas.valiulis@vgtu.It

P. Vasiljev Lithuanian University of Educational Sciences, (Lithuania)  piotr.vasiljev@leu.lt

V. Veikutis Lithuanian University of Health Sciences, (Lithuania) vincentas.veikutis@lsmuni.lt
J. Viba Riga Technical University, (Latvia) janis.viba@rtu.lv

J. Wallaschek
Xiao-Jun Yang

Leibniz University Hannover, (Germany) wallaschek@ids.uni-hannover.de

China University of Mining and Technology, (China) dyangxiaojun@163.com



VP Vibroengineering PROCEDIA

Vibroengineering PROCEDIA Volume 29 contains papers presented at the 43rd International
Conference on VIBROENGINEERING held in Bennett University, Greater Noida (Delhi), India,
November 28-30, 2019. The main theme of the Conference is “Dynamics, Noise, Vibration and
Smart Materials”.

Aims and Scope
Journal publishes original papers presenting the state of the art in vibroengineering of dynamical systems.
The list of principal topics:
e  Measurements in engineering
e  Mathematical models in engineering
e  Acoustics, noise control and engineering applications
Mechanical vibrations and applications
Fault diagnosis based on vibration signal analysis
Vibration generation and control
Seismic engineering and applications
Modal analysis and applications
Vibration in transportation engineering
Flow induced structural vibrations
Oscillations in biomedical engineering
Chaos, non-linear dynamics and applications
Oscillations in electrical engineering
Fractional dynamics and applications
System dynamics in manufacturing system modeling
e Dynamics of smart and functionally graded materials

All published papers are peer reviewed and crosschecked by plagiarism detection tools.
More information is available online https://www.jvejournals.com

Vibroengineering PROCEDIA is referred in:

SCOPUS: ELSEVIER Bibliographic Database.
COMPENDEX: ELSEVIER Bibliographic Database.
EBSCO: Academic Search Complete;
Computers & Applied Sciences Complete;
Central & Eastern European Academic Source;
Current Abstracts;
TOC Premier.
GALE Cengage Learning:
Academic OneFile Custom Periodical;
Science in Context.
INSPEC: OCLC. The Database for Physics, Electronics and Computing.
SEMANTIC SCHOLAR: https://www.semanticscholar.org
GOOGLE SCHOLAR: https://scholar.google.com
CNKI SCHOLAR: http://eng.scholar.cnki.net
ULRICH’S PERIODICALS DIRECTORY: https://ulrichsweb.serialssolutions.com
cnpLINKer (CNPIEC): http:/cnplinker.cnpeak.com
CROSSREF: https://www.crossref.org
Internet:  https://www.jveconferences.com; https://www.jvejournals.com
E-mail: info@jveconferences.com; publish@jvejournals.com

Address:  Geliu ratas 15A, LT-50282, Kaunas, Lithuania
Publisher: JVE International Ltd.

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA



Vibroengineering

PROCEDIA

NOVEMBER 2019. VOLUME 29, PAGES (1-301), ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479

Contents

MECHANICAL VIBRATIONS AND APPLICATIONS

VIBRATION ANALYSIS OF CANTILEVER BEAM IN TIME DOMAIN AND FREQUENCY
DOMAIN USING ARDUINO PLATFORM
CHETAN REDDY, SUCHETH SHENOY, RAMESH S. SHARMA

GEAR SHIFT SIMULATION BY USING VIRTUAL PROTOTYPE
ALES PROKOP, KAMIL REHAK

FAULT DIAGNOSIS BASED ON VIBRATION SIGNAL ANALYSIS

DYNAMIC ANALYSIS OF SLIDER-CRANK MECHANISM WITH CLEARANCE FAULT
SHUNGEN XIAO, MENGMENG SONG, ZEXIONG ZHANG

FAULT DIAGNOSIS METHOD OF GEAR BASED ON LIFTING WAVELET PACKET AND
COMBINED OPTIMIZATION BP NEURAL NETWORK
SHUNGEN XIAO, ZEXIONG ZHANG, MENGMENG SONG

HYPERPARAMETER OPTIMIZATION FOR ENABLING MULTI-LEVEL FEATURE
CLASSIFICATION IN A WIND TURBINE GEARBOX
VAMSI INTURI, KARTHICK CHETTI, SHREYAS N, SABAREESH G R

PCA BASED HEALTH INDICATOR FOR REMAINING USEFUL LIFE PREDICTION OF WIND
TURBINE GEARBOX
HEMANTH MITHUN PRAVEEN, DIVYA SHAH, KRISHNA DUTT PANDEY, VAMSI I,
SABAREESH G R

VIBRATION GENERATION AND CONTROL

EFFECT OF CHANGE IN POSITION OF PARTICLE DAMPERS ON WIND TURBINE BLADE
FOR VIBRATION SUPPRESSION
SANTOSH R. SANDANSHIV, UMESH S. CHAVAN

12

18

24

31

37



CONTENTS

VIBRATION SUPPRESSION EFFECTS ON ROTATING WIND TURBINE BLADE USING A
PARTICLE DAMPING METHOD
SANTOSH R. SANDANSHIV, UMESH S. CHAVAN

A BREEZE ENERGY HARVESTING OF VIBRATION CAUSED WITH A CANTILEVERED
PIEZOELECTRIC BEAM
JUN LI, TING ZHANG, ZIDONG WU, GUOGUANG ZHANG

MEASUREMENT OF DAMPING PROPERTIES OF BEESWAX AND COSMETIC WAX USING
OBERST BEAM METHOD
NAGARAJA JADE, SACHIN BHIRODKAR, VENKATESHAM B

ANALYSIS OF VIBRATION BASED WINDMILL COUPLED MICROMACHINED ENERGY
HARVESTER
PAVAN R, SHYAMSUNDAR P I, VENKATESH K P RAO

MODAL ANALYSIS AND APPLICATIONS

STRUCTURAL, SHOCK AND VIBRATION ANALYSIS OF SPECIAL WATER FILTER
N. VENKATESWARAN, P. S. CHENTHIL PRABU, R. MURUGESAN,
R. P. CHANDRASEKAR

NATURAL FREQUENCY ANALYSIS OF A FUNCTIONALLY GRADED ROTOR SYSTEM USING
THREE-DIMENSIONAL FINITE ELEMENT METHOD
ARNAB BOSE, PRABHAKAR SATHUJODA

DYNAMIC STIFFNESS METHOD FOR FREE VIBRATION ANALYSIS OF THIN
FUNCTIONALLY GRADED RECTANGULAR PLATES
MANISH CHAUHAN, VINAYAK RANJAN, PRABHAKAR SATHUJODA

FREE VIBRATION OF CIRCULAR ANNULAR PLATE WITH DIFFERENT BOUNDARY
CONDITIONS
Y ASH JAIMAN, BATJ SINGH

COMPARATIVE STUDY FOR MODAL ANALYSIS OF CIRCULAR PLATES WITH VARIOUS
CUTOUTS AND END CONDITIONS
VEDANTH BHATNAGAR, PAVAN KISHORE MAMADURI, SREENIVASULU B

VIBRATION IN TRANSPORTATION ENGINEERING

DYNAMIC ANALYSIS OF TOWING OPERATION WITH MILITARY TRACKED RECOVERY
VEHICLE

SUNDAR M., SAAYAN BANERJEE, ARUN KUMAR DEOKAR,

RANJITH KUMAR SRIRAMA, SAM DAVIDSON JOSHUA

STRENGTH DETERMINATION OF WAGON BEARING STRUCTURES MADE OF ROUND
PIPES AT RAILROAD FERRY TRANSPORTATION
OLEKSI) FOMIN, ALYONA LOVSKA, VACLAV PISTEK, PAVEL KUCERA

ANALYSIS OF GEARSHIFT PROCESSES IN AN AUTOMATIC TRANSMISSION AT LOW
VEHICLE SPEEDS
GEORGE KORENDYASEV, KONSTANTIN SALAMANDRA, LEONID TYVES

INFLUENCE OF DAMPING COEFFICIENT INTO ENGINE RUBBER MOUNTING SYSTEM ON
VEHICLE RIDE COMFORT

HOANG ANH TAN, LE VAN QUYNH, NGUYEN VAN LIEM, Bul VAN CUONG,

LE XUAN LONG, VU THE TRUYEN

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA

43

49

54

60

65

70

76

82

87

94

100

106

112



CONTENTS

DYNAMIC LOAD COMPUTATIONAL MODELLING OF CONTAINERS PLACED ON A FLAT
WAGON AT RAILROAD FERRY TRANSPORTATION
OLEKSI) FOMIN, ALYONA LOVSKA, VACLAV PISTEK, PAVEL KUCERA

DYNAMIC LOAD EFFECT ON THE TRANSPORTATION SAFETY OF TANK CONTAINERS AS
PART OF COMBINED TRAINS ON RAILWAY FERRIES
OLEKSI) FOMIN, ALYONA LOVSKA, VACLAV PIiSTEK, PAVEL KUCERA

SIMULATION ON METRO RAILWAY INDUCED VIBRATION. PART I: EFFECT OF OUT-OF-
ROUND WHEELS
HouGUI ZHANG, ZHOU REN, HUIJUAN ZHANG, QIANG LIU

SIMULATION ON METRO RAILWAY INDUCED VIBRATION. PART II: EFFECT OF
CORRUGATED RAIL
HoUGUI ZHANG, ZHOU REN, QIONG WU, JIE YANG

SIMULATION ANALYSIS AND EXPERIMENTAL VERIFICATION ON BODY-IN-WHITE
STATIC STIFFNESS OF A CERTAIN COMMERCIAL VEHICLE
DING FANG, WANG KEFEI

EFFECT OF IN-WHEEL MOTOR SUSPENSION SYSTEM ON ELECTRIC VEHICLE RIDE
COMFORT
LE VAN QUYNH, BUl VAN CUONG, NGUYEN VAN LIEM, LE XUAN LONG,
PHAM THI THANH DUNG

FLOW INDUCED STRUCTURAL VIBRATIONS

EFFECT OF SLANT ANGLE VARIATION ON THE DRAG FORCE FOR AHMED BODY CAR
MODEL
ASHISH KUMAR, SRIJNA SINGH, NEELANCHALI ASIJA BHALLA

COMPUTATIONAL INVESTIGATION OF CAVITATING FLOW AROUND TWO DIMENSIONAL
NACA 4424 AND MHKF-240 HYDROFOIL
SRIJNA SINGH, MOHAMMAD DANISH, KAUSHIK SAHA

DYNAMIC PRESSURE ON LOCK GATE STRUCTURE COUPLED WITH FLUID
DEEPAK KUMAR SINGH, PRIYARANJAN PAL, SHASHI KANT DUGGAL

NUMERICAL SIMULATION OF VORTEX INDUCED VIBRATIONS ON A CIRCULAR
CYLINDER AT DIFFERENT REYNOLD’S NUMBER
SHIVAM YADAV, AKSHAJ KULSHRESHTHA, BAIJ NATH SINGH

BIOMECHANICS AND BIOMEDICAL ENGINEERING

INTELLIGENT GLOVE FOR SUPPRESSION OF RESTING TREMOR IN PARKINSON’S
DISEASE
ADIBAH M. ZULKEFLI, ASAN G. A. MUTHALIF, DIYANA N. H. NORDIN,
THAER M. 1. SyAM

CLASSIFICATION OF DIAPHYSIS BASED ON THE MECHANICAL RESPONSE OF FEMUR
BONE
DIPLESH GAUTAM, VENKATESH K P RAO

ASSESSMENT OF FOOT TRAJECTORIES AND GROUND REACTION FORCE IN A

TRANS-FEMORAL AMPUTEE WITH JAIPUR KNEE AND 3R20 KNEE JOINTS
SHUBHAM AGARWAL, PAWAN MISHRA, VINAYAK RANJAN,
SABYASACHI SOUGUNY

VIBROENGINEERING PROCEDIA. NOVEMBER 2019, VOLUME 29

118

124

130

136

141

148

153

159

165

171

176

182

189



CONTENTS

ACOUSTICS, NOISE CONTROL AND ENGINEERING APPLICATIONS

SOUND RADIATION OF SIMPLY SUPPORTED RECTANGULAR PLATE USING FINITE
ELEMENT METHOD

AKSHAJ KULSHRESHTHA, SHIVAM YADAV, BAII NATH SINGH, VINAYAK RANJAN

MATERIALS AND MEASUREMENTS IN ENGINEERING

PARAMETRIC DESIGN AND ANALYSIS OF A MORTAR BASE PLATE
FENGFENG WANG, GUOLAI YANG

EFFECTS OF ACCELEROMETER MASS ON NATURAL FREQUENCY OF A MAGNESIUM
ALLOY CANTILEVER BEAM
ANUJ YADAV, N. K. SINGH

EXPERIMENTAL STUDY OF SELF-SUSTAINABLE HYBRID SOLAR PHOTOVOLTAIC
CLEANING MECHANISM COUPLED WITH WATER DISTILLATION UNIT
Y ASH GUPTAA, SAT MANOJ KATAKAM, SUSHEEL REDDY ALIGIREDDY,
WASEEM SHAMEER, DEEPALI ATHEAYA

EXPERIMENTAL INVESTIGATION OF PHOTOVOLTAIC MODULE SYSTEM COUPLED WITH

SOLAR PANEL CLEANING SYSTEM
SAI MANOJ KATAKAM, DEEPALI ATHEAYA, SUSHEEL REDDY ALIGIREDDY,
YASH GUPTAA, ADIL ASHRAF BHUKHARI

COMPUTATIONAL FLUID DYNAMICS ANALYSIS AND EXPERIMENTAL VALIDATION OF
SOLAR PANEL CLEANING MECHANISM

SUSHEEL REDDY ALIGIREDDY, DEEPALI ATHEAYA, SAT MANOJ KATAKAM,

Y ASH GUPTAA, ABHISHEK MISHRA

MATHEMATICAL MODELS IN ENGINEERING

OPTIMIZATION AND ANALYSIS OF NOVEL THERMOELECTRIC MODULE
PRADYUMN MANE, DEEPALI ATHEAYA

THE VIBROISOLATION PROPERTIES OF THE LATTICES CONTAINING THE LUMPED
INCLUSIONS
LUDMILA BANAKH

COMPUTATIONAL FLUID DYNAMICS (CFD) MODELLING OF HYBRID PHOTOVOLTAIC
THERMAL SYSTEM
ASHISH SAURABH, DEEPALI ATHEAYA, ANIL KUMAR

COMPARATIVE STUDY FOR MATERIAL EFFECT ON STRESS BEHAVIOURIAL
CHARACTERISTICS OF RECTANGULAR PLATE
PAVAN KISHORE MAMADURI, HIMAM SAHEB SHAIK, CHANDRASHEKHAR A

IMPACT ON AUXETIC AND METAL FOAMS
NITISH KUMAR, SYED NIZAMUDDIN KHADERI, KOKA TIRUMALA RAO

NUMERICAL MODELLING OF SHEAR THICKENING FLUID IN NANOSILICA DISPERSION
VIMAL CHAUHAN, NEELANCHALI ASIJA BHALLA, MOHAMMAD DANISH

MODELLING AND SIMULATION ON BEHAVIOURS OF MILD STEEL
RAVI KUMAR, N. K. SINGH

ISSN PRINT 2345-0533, ISSN ONLINE 2538-8479, KAUNAS, LITHUANIA

195

201

207

213

219

225

231

237

243

249

255

260

266



CONTENTS

FREE VIBRATION ANALYSIS OF SIMPLY SUPPORTED RECTANGULAR PLATES
GANESH NAIK GUGULOTH, BATJ NATH SINGH, VINAYAK RANJAN

NUMERICAL ANALYSIS OF TEMPERATURE DISTRIBUTION IN SLIDING CONTACTS OF PIN
ON DISC MODEL
AMIT KUMAR SINGH, VINAYAK RANJAN, RAINESH TYAGI, BAI) NATH SINGH

UNKNOWN INPUT RECONSTRUCTION IN NON-LINEAR DYNAMICAL SYSTEMS USING
HOMOTOPY OPTIMIZATION
R. MANIKANTAN, SAYAN CHAKRABORTY, C. P. VYASARAYANI

SYSTEM DYNAMICS IN MANUFACTURING SYSTEM MODELING

BEARING TYPE INFLUENCE ON VIBRATION ACTIVITY AT COASTING OF BENT
DOUBLE-SPAN ROTOR WITH SKEW-SYMMETRIC RESIDUAL UNBALANCE
O. A. VOLOKHOVSKAYA

NUMERICAL ANALYSIS OF SINGLE GRIT GRINDING ON ALUMINUM WORKPIECE
SRINIVASA REDDY BODE, ASHISH KUMAR, BAIJ NATH SINGH

FEASIBILITY STUDY ON THE APPLICATION OF CARBON DIOXIDE PHASE CHANGE
FRACTURING TECHNOLOGY IN A FOUNDATION PIT OF AN OPEN CUT TUNNEL
SHIJIE L1U, ZHENGHONG HUANG

ERRATUM: EFFECTS OF THE WIDE-BODY SUSPENSION BRIDGE AUXILIARY STRUCTURE
ON FLUTTER CHARACTERISTICS BY CFD

VIBROENGINEERING PROCEDIA. NOVEMBER 2019, VOLUME 29

270

274

279

285

291

295

301










<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Europe Web/Internet)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice




