


PROCEEDINGS 

ZBORN IK RADOVA 

University of Banja Luka 

Faculty of Mechanical Engineering 


BANJA LUKA, May 20 11 . 



PROCEEDINGS OF THE 10·h ANNIVERSARY INTERNATIONAL CONFERENCE ON 

ACCOMPLISMENTS IN ELECTRICAL AND MECHANICAL ENGINEERING AND 


INFORMATION TECHNOLOGY 


Under patronage of: 

Ministry of Science and Technology of the Republic of Srpska, 


Ministry of Industry, Energy and Mining of the Republic of Srpska 

and 


City of Banjaluka 


Publisher: 

Faculty of Mechanical Engineering Banja Luka 


For publisher: 

PhD . Miroslav Rog ic, Full Professor 


Editor in Chief: 

PhD. Gordana Globotki-Lakic, Associate Professor 


Organizational board: 

Gordana Globocki-Lakic, PhD. Associate Professor, Chairman 


Miroslav Rogic, PhD. Professor 
Snezana Petkovic, PhD. Associate Professor 

Zdravko Milovanovic, PhD. Associate Professor 
Petar Gvero, PhD. Associate Professor 

Strain Posavljak, PhD. Assistant Professor 
Darko Knezevic, PhD. Assistant Professor 

Tihomir Latinovic, PhD. Assistant Professor 
Valentina Golubovic-Bugarski, PhD. Assistant Professor 

Milan Tica, MSc. Mechanical Engineering 
Stevo Borojevic, MSc. Mechanical Engineering 

Bojan Knezevic, MSc. Electrical Engineeri ng 
Branislav Sredanovic, BSc. Mechanical Engineering 

Branislav Jovkovic, BSc. Mechanical Engineering 
Milivoj Stipanovic 

and 

Ljubo Glamocic, PhD. Ministry of Industry, Energy and Mining of the Republic of 


Srpska 


Technical processing: 

Milivoj Stipanovic 


Ci rculation: 

190 



SCIENTIFIC BOARD 

Blagojevie Aleksa, Faculty of Mechanical Engineering Banjaluka, B&H 
Blagojevic Drago, Faculty of Mechanical Engineering Banjaluka, B&H 
Bobrek Miroslav, Faculty of Mechanical Engineering Banjaluka, B&H 
Bojanie Pavao, Faculty of Mechanical Engineering Beograd , Serbia 
Bulatovic Miodrag, Faculty of Mechanical Engineering Podgorica , Montenegro 
Cosie IIija, FTN Novi Sad, Serbia 
Dakic Pantel/ja, Faculty of Mechanical Engineering Banjaluka, B&H 
Dolocek Vlatko , University of Sarajevo, B&H 
£lurickovic Veljko, Faculty of Mechanical Engineering Banjaluka, B&H 
Filipovic Ivan, Faculty of Mechanical Engineering Sarajevo, B&H 
Gerasimcuk G. Vasilj, "KPI", Ukrainia 
Gruden Dusan, TU Wien, Austria 
Ivkovie Branko, Faculty of Mechanical Engineering Kragujevac, Serbia 
Jokanovic Simo, Faculty of Mechanical Engineering Banjaluka, B&H 
Jovisevic Vid, Faculty of Mechanica l Engineering Banjaluka, B&H 
Kojic Milos, Harvard University, USA 
Kostolansky Eduard, University of Cyril and Metodius Trnava, Slovakia 
KOlie £lorde, Facu lty of Mechanical Engineering Beograd, Serbia 
Lukac Dusko, University of Applied SCience, Germany 
Maksimovic Stevan, Aeronauticallnslitute, Serbia 
Milet/e Ostoja, Faculty of Mechanical Engineering Banjaluka, B&H 
Mil/cic Dragomir, Faculty of Mechanical Engineering Banjaluka , B&H 
Milutinovie Dragan, Faculty of Mechanical Engineering Beograd, Serbia 
Nedie Bogdan, Faculty of Mechanical Engineering Kragujevac, Serbia 
Ninkovie Dobrivoje, ABB Turbo-Systems AG, SWitzerland 
Ognjanovic Milosav, Faculty of Mechanical Engineering Beograd, Serbia 
Pesie Radivoje , Faculty of Mechanical Engineering Kragujevac, Serbia 
Plancak Miroslav, FTN Novi Sad, Serbia 
Pop Nicolae, North University of Baia Mare , Romania 
Radovanovie Milan , Faculty of Mechanical Engineering Beograd , Serbia 
Ravano Giambattista, University SUPSI, Switzerland 
Savie Vladimir, FTN Novi Sad, Serbia 
Schmied Joachim, Delta JS, Switzerland 
Seok Park Hong, Univers ity of Ulsan, Korea 
Sljivic Milan, Faculty of Mechanical Engineering Banjaluka, B&H 
Sokovie Mirko, Faculty of Mechanical Engineering Ljubljana, Slovenia 
Stefanovie Milentije, Faculty of Mechanical Engineering Kragujevac, Serbia 
Stegie Milenko, FSB Zagreb, Croatia 
Thomeensen Trygve, Norwegian University of Science and Technology, Norway 
Todic Vel/mir, FTN Novi Sad, Serbia 
Tufekcie £lemo, Faculty of Mechanical Engineering Tuzla, B&H 
Veinovic Stevan, Faculty of Mechanical Engineering Kragujevac, Serbia 
Veres Miroslav, Faculty of Mechanical Engineering, Bratislava , Slovakia 
leljkovic Milan , FTN Novi Sad , Serbia 
lrilic Ranko, Faculty of Mechanical Engineering BanJaluka, B&H 
lrnie Nenad, Faculty of Mechan ical Engineering Beograd, Serbia 

v 



CONTENT 


KEYNOTE LECTURES ................................................................... ..... ..... .. ............. ....... 1 


1. 	 Claudio R. Boer 

SUSTAINABLE INNOVATION AND INNOVATION FOR SUSTAINABILITY 

THE EVOLUTION AND INVOLUTION OF PRODUCTION PARADIGMS. . ..3 


2. 	 Giambattista Ravano 

COOPERATION MODELS BETWEEN UNIVERSITIES AND INDUSTRY IN 

APPLIED RESEARCH, SWITZERLAND CASE STUDY AND SOME 

PRACTICAL EXAMPLES .... .. . . .. ........ ........... . ...... ... 5 


3. 	 Radivoje Pesic, Stevan Veinovic 

TRANSPORT ECOLOGY AND GLOBAL CLIMATE CHANGE ... ... 7 


4. 	 Milosav Ognjanovic 

DESIGN CONSTRAINTS AND ROBUST DESIGN AS THE MODERN 

APPROACH TO MECHANICAL STRUCTURE DEVELOPMENT DESIGN 

CONSTRAINTS AND ROBUST DESIGN AS THE MODERN APPROACH 

TO MECHANICAL STRUCTURE DEVELOPMENT ........... .. .. ..... .......... 21 


5. 	 Neven Duic 

RENEWAB LE ENERGY AS A DRIVER OF ECONOMIC GROWTH . .... 35 


6. 	 Stojan Petrovic, Bozidar Nikolic. Emil Hnatko. Jovo Mrda. Stevan Veinovic 

MALICIOUS ECOLOGY ON VEHICLES AND TRAFFIC EXAMPLE ... . .... .. 55 


A. MECHANICS AND DESIGN ..................................... ............................. ........... ...... 57 


7. 	 Michail Leparov, Georgi Dinev, Marieta Jancheva 

ABOUT RECEIPTE OF VARIANTS OF TECHNICAL OBJECTS ..... . .. .. 59 


8. 	 Leparov M., Yancheva M. 

ABOUT THE INTEGRATION OF ASSEMBLY UNITS ...... ... 65 


9. 	 Darko Knezevic, Aleksandar Mi lasinovic, Zdravko Milovanovic 

ANALYS IS OF INFLUENCE OF LENGTH OF DEVELOPMENT OF 

BOUNDARY LAYER ON FLOW RATE THROUGH RADIAL CLEARANCE 

WITHIN HYDRAULIC CONTROL COMPONENTS .......... .. 71 


10. 	 Nebojsa Radic, Goran Sekulic , Dejan Jeremic 

ANALYTICAL-NUMERICAL STRESS ANAL YS IS OF SPUR GEARS WITH 

STRAIGHT TEETH .... ......... ................................ .. ......... ... ........ 77 


11 . Georgy Dinev, Marieta Yancheva 

CAD DESIGN OF FLEXIBLE FRICTION COUPLING ... 83 


12. 	 Dragan Lisanin, Marinko Petrovic, Nenad Grujovic, Jelena Borota 

COMPARATIVE ANALYSIS OF THE FORMATION OF SMALL GRAIN 

GUIDANCE .... .... .. .... . ....... . ........ .... .. 87 


13. 	 Pavle Stepanic, Zeljko DuroviC, Aleksa Krosnjar, Aleksandra Pavasovic 

COMPARISON OF TECHNIQUES FOR DETECTION OF FAILURE 

ROLLING ELEMENT BEARINGS ............ .... ..... . ..... ..... ... . .. 93 


14. 	 Strain Posavljak, Miodrag Jankovic, Katarina Maksimovic 

CRACK INITIATION LIFE OF NOTCHED METALLIC PARTS EXPOSED TO 

LOW CYCLE FATI GUE ........... ..... .. ........ . ...... 99 


vii 



15 	 Srdan Bosnjak, Zoran Petkovic, Milos flordevic, Nebojsa Gnjatovic, 
Nenad Zrnic 
DESIGN IMPROVEMENTS OF THE BUCKET WHEEL WITH DRIVE .. 111 

16. Aleksandar Marinkovic, Aleksandar tocic, Bratislav Stojiljkovic, 
Milan Vulicevic 
DESIGN OF TESLA-TIFFANY CASCADE FOUNTAIN AS A SAMPLE OF 
TESLA'S RESEARCH CREATIVITY IN FIELD OF MECHANICAL 
ENGINEERING .... ... . .. .. ........ .. ...... . 117 

17. 	 Svetislav Lj. Markovic 
DESIGN SEALS FOR REAL CONNECTIONS ............... ... .... .. ...... .. . ........ 123 

18. Valentina Golubovic-Bugarski, Drago BlagojeviC, florde Gica, Branislav 
Sredanovic 
DETECTION OF STRUCTURAL DAMAGE LOCATION USING 
FREQUENCY RESPONSE FUNCTION DATA ... ..129 

19. 	 Dragi Starnenkovic, Mato Peric 
DETERMINATION OF RESIDUAL STRESSES IN TUBULAR WELDED 
STRUCTU RAL COMPONENTS .. ................ ..135 

20. Zivko Pejasinovic, Zorana Tanasic, Goran Janjic 
EFFECT OF MATERIAL PROPERTIES OF MEASURING FORCE 
TRANSDUCER ELASTIC ELEMENTS TO METROLOGIY 
CHARACTERISTI CS .............145 

21. 	 Sinisa Kuzmanovic. Milan Rackov 
EVALUATION OF CONCEPTUAL SOLUTIONS OF UNIVERSAL HELICAL 
TWO STAGE GEAR UNITS. ... .... .. .. ..... 151 

22. 	 lvica Gamagi6, Nemanja Vasic, Zijah Burzic 
FATIGUE ANALYSIS FROM FRACTURE MECHANICS ANGLE .. 159 

23. 	 Siobodanka Boljanovic, Stevan Maksimovic, Strain Posavljak 
FATIGUE LIFE ESTIMATION OF CRACKED STRUCTURAL 
COMPONENTS . ... .165 

24. 	 Ibrahim Badzak, Remzo Dedic, Mersida Manjgo 
HYDRAULIC INSTALLATION OF EKO CONTAINER. .. .. ................. 173 

25. 	 Vesna Rankovic, Nenad Grujovi6. Goran Milovanovic , Dejan Divac, Nikola 
Milivojevic 
PREDICTION OF DAM BEHAVIOUR USING MULTIPLE LINEAR 
REGRESSION AND RADIAL BASIS FUNCTION NEURAL NETWORK ... 179 

26. 	 Nenad Zrn ic, Srdan Bosnjak, VI ada Gasic, Mlodrag Arsic 
SOME ASPECTS IN FAILURE ANALYSIS OF CRANES .. ..... .185 

27. 	 Stevan Maksimovic, Ivana Vasovi6, Mirko Maksirnovit 
SOME ASPECTS TO DESIGN OF AIRCRAFT STRUCTURES WITH 
RESPECTS TO FATIGUE AND FRACTURE MECHANICS .......... . .. 191 

28. 	 Andrija Vujicic, Nenad Zrnic 
SI .11.1E-OF-TKE-ART!N LIFE CYCLE ASSESSEMENT AS A CORE OF 
L1"~ CYCU~ D';SlGN ., ... ............... ....... .. ... . ....203 


L". Wlels\oa Manigo, Liubica Milovic, Zijah Burzic 
STRESS INTENSITY FACTOR AND ITS EFFECT OF STRUCTURAL 
INTEGRITY .. ..... . ... ... ... ...209 

30. 	 Vukojevit Nedeljko, Hadzikadunic Fuad , Pavic Mate 
VIBRATORY STRESS RELIEVING OF TANK FLANGS ... . ........ ,.215 

viii 

31. 

B, PR 

32. 
I 
r 

33. 	 r 
t 

34. 	 1 
<, 
I 
1 

35. 	 E 
I' 

36. 	 I' 
C 

37. 	 Z 
R 
C 
G 

38. 	 N 
C 
P 

39. 	 P 
M 
C 
M 

40. 	 B 
C 
B 

41. 	 S 
C 
I~ 
FI 

42. 	 R 
C 
D 
S 

43. SI 
D 
P 

44. 	 D 
D 
D 

45. 	 B. 
D 



31. 	 Ranko Antunovic 
VIBRODIAGNOSTICS OF ROTATION MACHINES . ...... 22 1 

B. PRODUCTION TECHNOLOGIES AND ENGINEERING ... ................ ....... ... ... .. .... 229 


32. Kramar D., Sokovic M .. Kopac J. 
ADVANCED CUTTING TECHNOLOGY - HIGH-PRESSURE JET ASSISTED 
MACHINING .... ...................... ..... .... .. ...... . ..... ... 231 

33 . Milan Milovanovic, Milentije Stefanovic 
ANALYSIS OF THE EFFECTS OF APPLYING NEW MATERIALS ... ,.241 

34. 	 Tomasz Kudasik, Tadeusz Markowski, Olimpia Markowska , 
Slawomir Miechowicz 
APPLICATION OF RAPID PROTOTYPING RESINS FOR PHOTOELASTIC 
TESTING ........... , ,,,, ................" ... , .... 247 

35, Siavica Cvetkovic 
AUDITI NG PROCESS DESIGN COMPANY LOGISTICS SYSTEM .. . ..... ,253 

36 , Andonovic Vladan, Vrtanoski Gligorce 
CAD/CAM TECHNOLOGY IN DENTAL MEDICINE , """, 259 

37. 	 Zoran Janjus, Aleksandar Petrovic, Aleksandar Jovovic, 
Radica Prokic-Cvetkovic, Predrag llic 
CHANGES VOLTAGE COMPACTION POLYPROPYLENE FILLED WITH 
GLASS POWDER, ... __, ... __ ", .. ,.,., ...... 265 

38. 	 Miletic Ostoja, Tod ic Mladen 
CHANGING THE WALL THICKNESS PROFILE IN THE PROCESS OF 
PROFILING .. ... __ . ,.__ .. , .. .,.__ ....... ' ... ,., ..... , " .. __ . ... ,.271 

39, 	 Plavka Skakun, Miroslav Plancak, Dragisa Vi lolic, Mladomir Milulinovic, Dejan 
Movrin, Ognjan Luzanin 
COMPARATIVE INVESTIGATION OF DIFFERENT LUBRI CANTS FOR BULK 
METAL FORM ING OPE RATIONS .,.. , ______ __ ,,275 

40. 	 Borislav Kovljen ic 
COMPLEXITY ANALYSIS OF CAD/CAM SYSTEMS INTEGRATION IN ERP 
BUSI NESS ENVIRONMENT"" " .__ . ", __ .. , '., 281 

41 . S. Aleksandrovic , T. Vujinovic, M. Stefanovic, V, Lazic, D, Adamovic 
COMPUTER CONTROLLED EXPERI MENTAL DEVICE FOR 
INVESTIGATIONS OF TRIBOLOGICAL INFLUENCES IN SHEET METAL 
FORM ING __________ , __ , , __________ ,________ ________ __ __ 285 

42, Radu Alexandru Ro~u , Viorel Aurel $erban , Mihaela Popescu, U\u Drago~ 
Cosmin Locovei 
DEPOSITION OF TITANIUM NITRIDE LAYERS BY REACTIVE PLASMA 
SPRAYING ,...,..' .__ .. ,.. .__ ... " " , __ .,.." ... " ... __ .. __ ,. 291 

43. 	 Slawomir Miechowicz, Tadeusz Markowski, Tomasz Kudasik , Olimpia Markowska 
DESIGN AND FABRICATION OF MEDICAL MODELS WITH RAPID 
PROTOTYPING TECHNIQUES AND VACUUM CASTING , __ ,.. . , .. 297 

44. 	 Djordje Vukelic, Branko Tadic, Janko Hodol ic, Igor Budak, Milovan Lazarevic 
DEVELOPMENT AN EXPERT SYS TEM FOR MACHINING FI XTU RE 
DES IGN .. ... .. " ,. __ ,. .., __ ,__ ,,303 

45. Bogdan Nedic, Gordana Globocki-Lakic 
DEVELOPMENT MODEL FOR CONTROL METAL CUTTING PROCESS ·309 

ix 



p 

46. 	 Aurel Prstic, Zagorka Acimovic-Pavlovic, Zvonko Gulisija, Mirjana Stojanovic 63. 
DEVELOPMENT OF EPC PROCESS FOR MANU FACTURING PARTS IN 
AUTOMOTIVE INDUSTRy ...... .. ....................... .......... .. . . ....... ... 315 

47. 	 Obucina Murco , Skaljic Nedim, Smajic Selver t ' 
EFFECT OF SURFACE ROUGHNESS ON WOOD ADHESION . ....321 

48. M. Stefanovic, D. Vilotic, M. Planeak, S. Aleksandrovic, Z.Gulisija, D. Adamovic 64. 
FORMING LIMIT INDICATORS IN METAL FORMING ...... ....... 327 

49. 	 Runcev Dobre, Gligorce Vrtanoski, Ljupco Trpkovski 
HEATED TOOL BUTT WELDING OF POLYETHYLEN PIPES .... ... ....337 65. 

50. 	 Marija Mihailovic, Aleksandra Palaric, Zvonko Gulisija, Miroslav Sokic 
INCREASING PRODUCTION EFFICIENCY THROUGH CASTING QUALITY 
IMPROVING BY ELECTROMAGNETIC FIELD APPLYING ...... ..... .. 343 

51. 	 Zorana Tanasic, Goran Janjic, Bobrek Miros lav, Zivko Pejasinovic 66. 
INFLUE NCE OF ORGANIZATIONAL CULTURE ON BUSINESS 
PERFORMANCE ..... .... ..... .... ...... ....... ................... . ......... 349 

52. Robert Molnar, Drago Soldat 
INNOVATION-TH E KEY FACTOR IN ENTREPRENEURIAL CYCL ES ........... 355 C. T 

53. 	 Vid Jovisevic, Stevo Borojevic, Gordana Globocki-Lakic, Branislav Sredanovic 
67.LABORATORIES UN DER REQUIREMENTS OF DIRECTIVES AND 


STANDARDS OF EUROPEAN UNION ................. ..... . ... ........ .. ........... 36 1 

54. 	 Sanja Petronic, Andjelka Milosavljevic, Biljana Grujic, Radovan Radovanovic 

68.Radmila Pljakic 

LASER SHOCK PEENING OF N-155 SUPERALLOY EXPOS ED TO 

AGGRESSIVE MEDIUM ... .... ... ..... ......... ... .... 367 


69.55. 	 Bogdan Marie , Ranko Bozickovic 
LEAN CONCEPT TOOLS IN PROCESS OF TECHNICAL SYSTEMS 
OVERHAUL ... .. ............... ................. .... ... ... .... .. ... . 373 

56. 	 Ranko Radonjic, Milan Sljivic, Zivko Babic, Milenlije Stefanovic 
70.NUMERICAL SIMULATION OF HOLE FLANG ING OF CIRCU LAR SHEETS .. 379 

57. 	 Dejan Lukic, Velimir Todit, Mijodrag Milosevic, Goran Jovicic 
ONE APPROACH TO THE DEVELOPMENT AND IMPLEMENTATION OF 

71 .FLEXIBLE MANUFAC TURING SYSTEMS ....................... .... .. .............. . .... .. 385 

58. Mi lentije Stefanovic, Srbislav Aleksandrovic, Dragan Adamovic 

PAPER ABOUT PAPERS IN THE AREA OF METAL FORMING 
72.PRESENTED AT OEMI CON FERENCES HELD SO FAR . ... ... .. ... .................. 391 


59. 	 Todic Mladen, Miletic Ostoja 
POSITION OF THE NEUTRAL SURFACE DEFORMATION AT BENDING 

73.TWO LAYER COMPOSITES .... ............. ...... ... ... ..... ...399 

60. Milena Cosic, Zagorka Acimovic-Pavlovic, Zvonko Gulisija, Mirjana Stojanovlc, 

Zoran Janjusevic 
74. POSSIBILITY TO USE RH EOCASTING PROCESS FOR MANUFACTURING 


PARTS IN AUTOMOTIVE INDUSTRy .. .... .. ... ... ............. ... .... ..405 

61. 	 Zvonko Gul isija, Marija Mihailovic, Aleksandra Pataric, Zoran Janjusevic 

75 .PROPERTIES OF THE WROUGHT AI ALLOY 7075 OBTAINED BY 

ELECTROMAGNETIC CASTING PROCESS .................. . . . .409 


62. 	 Vrtanoski Gligorce, Andonovic Vladan 
RAPID TECHNOLOGY IN DENTAL BIOMECHANICS ....... . . .......... ..413 

x 



.5 

7 

7 

3 

9 

'3 

'9 

15 

11 

19 

)5 

)9 

13 

63. 	 Stevo Borojevic, Vid Jovisevic, Gordana Globocki-Lakic, Oorde Cica, 
Branislav Sredanovic, Marko Radisavljevic 
SELECTION OF VARIANT FOR MATERIAL FLOW TYPE IN CONDITION S 
OF GROUP APPROACH USING THE SOFTWARE SYSTEM TECNOMATIX 
PLANT SIMULATION. ................. . ........ .419 

64. 	 Velimir Todic, Dejan Lukic, Mijodrag Milosevic, Jovan Vukman 
TECHNOLOGICAL BASIS FOR THE DEVELOPMENT AND 
IMPLEMENTATION OF FLEXIBLE MANUFACTURING SYSTEMS ........ .427 

65. 	 Goran Janjic, Pred rag Nagraisalovic, Zorana Tanasic:. Miroslav Bobrek, Zivko 
Pejasinovic 
THE PROCESS OF MEASU RING EQUIPMENT MANAGEMENT AND ITS 
AUTOMATIZATION. ....................... .. ........ .433 

66. 	 S. Mazzola, P. Pedrazzoli, G. Dal Maso, C. R. Boer 
VIRTUAL ENVIRONMENT PLATFORM FOR INDUSTRIAL OPERATION 
AND MAINTENANCE .................... . ............. ... . ......... .441 

C. THERMOTECHNIQUE AND ENERGETICS ........................... ... ............ .... ... ........ 447 


67. Natasa Solda!, Mirjana Radis ic 
BASIC ASPECTS OF DEFINING MECHANICAL-TECHNOLOGICAL 
SOLUTI ONS FOR THE PRODUCTION OF BIOGAS FROM LIQUID MANURE 449 

68. Crnojevic C, Lecii: M 
DETERM INATION OF PRESSURE DROP TWO-PHASE FLOW OIL AND 
GAS FOR ISOTHERMAL FLOW IN HORIZONTAL PIPELINE . . ........ 453 

69. Igor Andreevski, Gligor Kanevce, Ljubica Kanevce, Aleksandar Markoski , 
Sevde Stavreva 
DEVELOPMENT AND APPLICATION OF REGULATORY DISPERSION 
MODEL FOR AIR POLLUTION ASSESSMENT ... .............. .. .. 459 

70. Gordana Tica, Veljko Ourickovic, Petar Gvero 
DIMENSIONING OBJECTS COOLING SYSTEM FOR PREDETERMINED 
KNOWN RELIABILITY .. .............. ................................... . .... ... 465 

71 . Mica Vukic, Velimir Stefanovit , Predrag Zivkovic, Mirko Dobrnjac 
EXPERI MENTAL INVESTIGATION OF THERMAL AND FLOW 
PROCESSES IN SHELL AND TUBE HEAT EHCHANGERS .... ... 475 

72. Popov G. , Klimentov KI. , Kostov B. 
INVESTIGATION OF THE ENERGY CONSUMPTION IN REGULATING THE 
FLOW RATE OF PUMP SYSTEMS ... .. .. .................. ........... ............. .481 

73. 	 Oorde S. Cantrak, Siavica S. Ristic, Novica Z. Jankovic 
LOA, CLASSICAL PROBES AND FLOW VISUALIZATION IN EXPERIMENTAL 
INVESTIGATION OF TURBUL ENT SWIRL FLOW........... . ............ 489 

74. 	 Popov G .. Klimen!ov KI .. Kostov B. 
METHODS TO ESTI MATE THE ENERGY CONSUMPTION IN REGULATING 
THE FLOW RATE OF PUMP SYSTEMS ...... ........ .. .. ............. 495 

75. 	 Majid Soleimaninia 
NU MERICAL INVESTIGATION OF HEAT TRANS FER ENHANCEr. lENT IN 
NATU RAL CONVECTION AND FORCE CONVECTION IN A FLUID 
SATURATED VARIABLE POROS ITY MEDIU M .................... ...... 501 

xi 



76. 	 Miliea Grahovae 
OBJECTIVE FUNCTION DEFINITION FOR PRIMARY HVAC SYSTEM 
TOTAL COSTS MINIMIZATION .............. ..... . ..... . ... ..... .... ..... .. . . ...... ...515 

77. 	 Diana Alina Bistrian. Manuela panoiu. Tihomir Latinovie. Marcel Topor 
PARALLEL SOLUTIONS TO ACCELERATE MATHEMATICAL 
ALGORITHMS IN HYDRODYNAMIC STABILITY PROBLEMS ...... ... . 523 

78. Sevde Stavreva. Marko Serafimov. Igor Andreevski 
REDUCING CONCUMPTION OF ENERGY OF DATA CENTERS .... . .. .. 533 

79. 	 N. Manic. V. Jovanovic. D. Stojiljkovie 
RESULTS OF EXPERIMENTAL INVESTIGATION OF PELLET STOVE 
ACCORDING TO EN 14875 ... ... ............. ........ ......... .. 539 

80. 	 Mirjana Rad isic. Natasa Soldat 
SOME EXPERIENCES IN THE PRODUCTION OF BIOGAS FROM LIQUID 
MANURE .......... .. ......... ..... ........... ... .. ........ .. .. . ...... 549 

81. 	 Aleksandar Stjepanovic. Siadana Stjepanovie. Ferid Softie. Ziatko Bundalo 
TEMPERATU RE CHARACTERISTICS OF PHOTOVOLTA IC MODULE ....... .. 555 

82 . Predrag Zivkovic. Grad imir Ilie. Mirko Dobrnjae. Mladen Tomie. 
Zana Stevanovic. 
WIND POTENTIALS ASSESMENT IN COMPLEX TERRAIN ..... . ... ..... . .. 561 

83. 	 Ljubo Glarnocie 
WIND POWER RESOURCES IN THE REPUBLIC OF SRPSKA ............ 567 

84. Milovan Kotur. Gostimir Rad ie 
COVENANT OF MAYORS FORESEEN ACTIVITI ES AT DISTRICT 
HEATING COMPANY - TOPLANA A.D. BANJA LUKA ......... .. .. 575 

85. 	 Milovan Kotur. Branko Usorac. Petar Gvero. Gordana Tiea 
PARTIAL REPLACI NG HEAVY FUEL OIL WITH BIOMASS IN THE 
DI STRICT HEATING COMPANY IN GRADISKA.. . .. ........ .. 581 

86. Milovan Kotur. Zoran Knei:evie. Petar Gvero. Gordana Tica 
BIOMASS PROJECT IN DISTRICT HEATING COMPANY (DHC) IN 
PRIJEDOR. BIH ............. ............ ..... .... ... .. . ...... .... . 587 

D. TRAFFIC MEANS ................. ........ ... ... ........... ..... ...... ...... .. .... .................................593 


87. Stojan Petrovic . Bozidar Nikolic. Emil Hnatko. Jovo Mrda. Stevan Veinovie 
MALICI OUS ECOLOGY ON VEHICLES AND TRAFFIC EXAMPLE . . .. .. 595 

88. 	 Ziatomir Zivanovic. Zoran Jovanovic. Zeljko Sakota 
A COMPARATIVE ANALYSIS OF CNG AND HYBRID BUSES VS DIESEL 
BUSES ........ ... ........ ...... .... . ..... ..... ......607 

89. 	 Milan Milovanovic. Dragoljub Radonjic. Sasa Jovanovic 
ADJUSTMENTS OF VEHICLES WITH GAS DRIVE . ... ..... . . ....... . 61 3 

90. 	 Dalibor Jajeevie. Raimund Almbauer 
APPLICATION OF A CYCLIC BOUNDARY CONDITION FOR CFD 
SIMULATIONS OF A 2-CYLINDER IC-ENGINE .... ... .... . ....61 9 

91 . Melisa Velie. Semir Mulalic. Adnan Pecar 
CALCULATI NG THERMODYNAMIC PROPERTIES BY CREATI NG AND 
USING MODEL OF A DIESEL ENGINE WITH SIX CYLINDERS ... ..... 627 

XII 



..515 


.. 523 


. .533 


...539 


.. .549 


.. .555 


...561 


.. .567 


...575 


... 581 


..587 


.. 593 


,.595 


..607 


1. 61 3 


.6 19 


627 


92. 	 Mile Raicevii:, Miroslav Demii:, Nebojsa Rako, Predrag Milenkovii: 

DETERM INING THE DURATION OF VIBRATI ON MEASUREMENTS OF 

HUMAN BODY IN LABO RATORY CONDITIONS BY SUBJECTIVE 

METHODS ..... .. .. .. .. .. . .......... ... .. ... ..... . . .... .. 633 


93. 	 Miroljub Tomii:. Stojan Petrovii:, Siobodan Popov ii:, Nenad Milji i: 

DUAL PORT INDUCTION SYSTEM FOR DMB 1.4 MPI ENGINE .... ..651 


94. 	 Blazevii: A., Bibii: Oz., Filipovii: I. 

FUNCTION AND ADOPTION OF IC ENGINES DUAL MASS FLYWHEEL . ... 661 


95. 	 Jelena Eric Obucina, Jovanka Lukic 

HYDRAULIC PUMP IN THE OF VEHICLE STEERING SySTEM ...... ... .. 667 


96. 	 Aleksandar Davinii:. Radivoje Pesic, Dragan Taranovii:, Miroslav Ravlii: 

IGNITION SYSTEM OF MULTIPROCESSING OTTO/DIESEL ENGINE ..... . 673 


97. Filipovii: I. , Milasinovii: A. , Blazevi i: A., Pecar A . 

IMPACT OF THE SPECIFIC ABSORBERS ON THE DYNAMIC LOAD OF 

THE IC ENGINE'S CRANKSHAFT ... .......... .. ... . ........... .... ..... . . .. . ... 681 


98. Jasna Glisovic, Jovanka Lukic, Danijela Miloradovii: 

IMPROVEMENTS OF GROUND VEHICLES FUEL ECONOMY USING 

REGENERATIVE BRAKING . ....... ............ ..687 


99. 	 Predrag Zivkovii:, Mladen Tomii:, Gradimir liii:, Mirko Dobrnjac, 

Vlad imir Lazovii:, 

INFLUENCE OF TRAFFIC ON AIR QUALITY IN NIS .................... .... 693 


100. Boran Pikula, Ivan Filipovii:, Mirsad Trobradovii: 

INVESTIGATION OF DYNAMICS CHARACTERISTICS OF HYBRID 

VEHICLES ......... .. .... .... .. . . . . .. . ... .. 699 


101 . Vladan Ivanovic, Decan Ivanovic, Vladirnir Pajkovic 

LANDFILL GAS AS A FUEL FOR A VEHICLE FLEET FOR THE CITY 

LANDFILL ..... .. ... ... ... .. .. . ....... 705 


102. Jovanka Lukii:, Radivoje Pesii:, Dragan Taranovii: 

NVH INVESTIGATION OF POWER STEERING SYSTEM HYDRAULIC 

PUMP .... ...................... .................... .. ................. ... . 711 


103. Vojislav B. Krstic, Bozidar V. Krstic, Vukii: N. Lazic 

POSIBILITY OF DETERMINATION THE ROUTES FOR TRANSPORTATION 

OF HAZARDOUS GOODS ON THE BASIS OF THE RISK LEVEL ..... .. . 717 


104. Bozidar V. Krstii: , Vojislav B. Krstic, Ivan B. Krstii: 

POSS IBILITIES DETERMINATION OF THE OPTIMAL STRATEGY FOR 

PREVENTIVE MAINTENANCE OF THE CARDAN SHIFT VEHICLE USING 

POL YCRITERION OPTIMIZATION ...... .. . 723 


105. 	 Pikula Boran , Filipovic Ivan, Kepnik Goran 

RESEARCH OF THE EXTERNAL AERODYNAMICS OF THE VEHICLE 

MODEL ....... ...... .. ... . .......... ..... .. ..... ............. .... . 731 


106. Vladimir R Pajkovii: 

ROAD TRAFFIC SAFETY PERFORMANCE IN MONTENEGRO .. . ... 739 


107. Dobrivoje Ninkovic 

SURVEY OF METHODS FOR CALCULATING THE WAVE ACTION IN THE 

MANIFOLDS OF INTERNAL COMBUSTION ENGINES ....... . ...... 745 


108. 	 Dragan Taranovic, Rad ivoje Pesic, Jovanka Lukic , Aleksandar Davinic 

TEST BENCH FOR NON-STANDARD MEASUREMENT CHARACTERISTI CS 

OF RECIPROCATING COMPRESSOR . .759 


xiii 




109. Branislav Aleksandrovic , Rajko Radonjic, Marko £lapan, Aleksandra Jankovic 123 
THE RESEARCH OF CORRELATIONS BETWEEN MOTORCYCLE 
OSCILLATORY PROCESSES DURING THE NONSTEADY MODES OF 
MOTION .. " , ." ,,, .. .765 

110. 	Izudin Delic, Izet Ali6 124 
TRENDS IN DEVELOPMENT OF CATALYTIC CONVERTER OF 
INTERNAL COMBUSTION ENGINES (ICE) '''''' " , .,," ,,771 

111. 	 Pantelija Daki6, Sreten Peri6 125 
MONITORING OIL FOR LUBRICATION OF TRIBOMECHANICAL ENGINE 
ASSEMBLIES.",,,,, ,,., .,,. ..... . ,",.. .... .. , .. "......777 

126 
E. MECHATRONICS .. , ......... ,.. ... , ... , ...................................... , .. ............... ,." .......... ,., ..793 

127
11 2. Milan Paripovi6 

ANALYSES THE DAMAGE CAUSED BY ATMOSPERIC DISCHARGE AND 128
OVERVOLTAGE PROTECTION 	 795 

11 3. Siavisa Todorovi6, Miroslav Rogie 
AUTOMATION AND OPTIMIZATION OF PROJECT OPERATIONS IN THE 129. 
BRIDGE CRANE DESIGN PROCESS "....... . ,, ' 	 .. 801 


114. Corina Daniela Cun\an, loan Baciu, Loredana Ghiorghioni 
DC STAB ILIZER WITH DIGITAL CONTROL .. . " ... 807 130. 

115. Marija Mil icevic, Vladimir Kaplarevic, Zoran Dimi6, Vojkan Cvijanovi6, Mirko 
Bu6an 
DEVELOPMENT OF DISTRIBUTED CONTROL SYSTEM FOR ROBOTS 131 .
CONTROL BASED ON REAL-TI ME LlNUX PLATFORM. 	 ... . 813 

116. Miroslav Rogi6, Bojan Knezevi6, Branislav Risti6 132, 
DEVELOPMENT OF THE CONCEPT OF INTERACTIVE ED UCATION IN 

MECHATRON ICS . """ , . " ..819 


117. Ivan B, Krsti6, Bozidar V. Krsti6, Dragan I. Milosavljevi6 
EFFECTIVENESS DETE RM INATION OF ELECTRONIC DEVICES 

F. M
PREVENTIVE MAINTENANCE .... ".............................. . , .." ... 825 


118. Mihailo p , Lazarevi6, Vasi lije Vasi6, Ales Hace, Karel Jezernik 133, 
FURTHER RESULTS ON MODELING, INTEGRATED DESIGN AND 
SIMULATION OF A MECHATRON IC SYSTEM WITH FPGA . " . .. .. 831 134. 

119. Miroslav Grubisii:, Snjezana Rezi6 
IMPACT OF SENSOR FAILURE ON WORK OF ELECTRONICALLY 
CONTROLLED DIE SEL ENGINES ...... ............ 837 135. 

120. Miroslav Kostadinovic, Ziatko Bu ndalo, Dusanka Bundalo 
IMPLEMENTATION OF PLANTWEB ALERTS IN A DEL TAV SYSTEM .......... 843 

121 . Vahid Bagher Poor, Majid Hashemipour 136. 
IMPLEMENTATION OF RFID TECHNOLOGY AND SMART PARTS IN 
WIRELESS MANUFACTURI NG SYSTEMS " ,849 

122. Tihomir Latinovic, Sorin I Deaconu, Remiquez Labudski , Marcel Topor 137. 
INTELLIGENT AP PROACH FOR MOBILE ROBOT SIMULATOR WITH 
ROBOSIM SOFTWARE . . ............ 857 138. 

xiv 



123. Milutinovic D .. Glavonjic M .• Slavkovic N .. Kokotovic B .. Milutinovic M .• 

Zivanovic S .. Dimic Z. 

MACHINING ROBOT CONTROLED AND PROGRAMMED AS A MACHINE 

TOOL ........ ............... ........ ..................... ... ................ ......... ... . ... 863 


124. Vlad imir Kaplarevic. Marija Milicevic. Jelena Vidakovic. Vladimir Kvrgic 

NEW APPROACH FOR DESSIGNING ROBOT PROGRAMING SYSTEM 

BASED ON L-IRL PROGRAM ING LANGUAGE . .... ........ .. . ..... ... 873 


125. Kostic Aleksandra. Velic Melisa. Bektesevic Jasmin 

PRACTICAL STRATEGIES FOR STABILISATION OF ALGORITHMS 

BASED ON SECULAR EQUATIONS OF RSPDTM " . .... .............. .. 877 


126. Platon Sovilj, Nenad Cabrilo. Vladimir Vuji cie. Ivan Lupunski 

REMOTE MEASUREMENTS BY ZIGBIT WIRELESS MODULE .. 885 


127. K. Abhary. D. Djukic. H-Y. Hsu. Z. Kovacic. D. Mulcahy. S. Spuzic. F. Uzunovic 

SOME ASPECTS OF KNOWLEDGE ENGINEERING H ... ......... ... .893 


128. Nenad Miloradovie. Rodoljub Vujanac. Blaza Stojanovie 

STACKING AISLE WIDTH FOR FORKLIFT TRUCKS IN PALLETIZED 

STORAGE AN D HANDLING SYSTEMS ...... ............. .. ........... . ...... 899 


129. Mihajlo J. Stoj t it. Bojan Knezevic 

THE CONTROLLER DESIGN FOR TRACKI NG TRAJECTORY WITH 

CONTROLLED JERK .. .............. ..... ........ ......... . .......... 905 


130. Deaconu. S. I. . Opri~a N. Popa. G. N .. Latinovic T. 

ULTRASONIC WELDING SYSTEM FOR AUTOMOTIVE WIRINGS 

INDUSTRY... .... .. .. .. .. ....... .. .... ... ......... .. ...... ... .... .. ... 911 


131. Drazen Pasa lic. Ziatko Bundalo. Dusanka Bundalo. Miroslav Kostadinovie 

WIRELESS SENSOR NETWORKS IN HOME AUTOMATION ........ . .. ....... .... 917 


132. Mihailo Lazarevic. Petar Mandie. Vasilije Vasic 

SOME APPLICATIONS OF NEUROARM INTERACTIVE ROBOT AND 

WEBOTS ROBOT SIMULATION TOOL ...H ..... H... .................. 923 


F. MAINTENANCE OF TECHNICAL SYSTEMS ............................ ........................... 929 


133. Rusmir Bajric. Enver Omazic. Fehmo Mrkaljevit 

AVAILABILITY ANALYSIS OF IRREDUNDANT TECHNICAL SYSTEMS ....... 931 


134. Aleksandar Livkovic. Milan Zeljkovic. Milorad Rodie . Milivoje Mijuskovic 
COMPUTER AND EXPERIMENTAL DETERMINATION OF THE HUB UNIT 
LIFE .......... ......... ....... .. . ........ .... ..... •• 937H. •••••••••••••• •••••••••• •••• • 

135. Danijela Nikolic. Vanja Sustersic. Jasmina Skerlic 

DECENTRALIZED WASTEWATER TREATMENT SYSTEMS IN LARGE 

SETILEMENTS ....... ...... ....... ................... ................................ ... 943 


136. Ivan B. Krstic. Dragan I. Milnsavljevit. Bozidar V. Krstie 

DETERMINATION THE PEFdODICITY OF MANAGING OF PREVENTIVE 

MAINTENANCE OF TECHNICAL SYSTEMS ............ .. ........ ... 949 


137. Mihaela Popescu. Radu Alexandru Ro~u . Carmen Opri~. Ibolyka Bran 

ENVIRONMENT PROTECTION FOR WELDING AND ALLIED TECHNIQUES. 955 


138. Milomir Cupovic. Desimir Jovanovic. Bogdan Nedit 

FTA AND FMEA IN PREDICTING INCIDENTAL CONDITIONS IN CABLE 

CARS AND SKI LIFTS .. .. ....... .. .. . ....... .... . H. . ..... 961 


xv 



139. Milorad Pantel ie, Srdan Bosnjak 
MAINTENANCE AN D L1FECYCLE OF THE EXCAVATION UNITS . . ............ 967 

140. Dusan Jovanic, Drago Soldat 
MODELING MAINTENANCE ACTIVITIES ON A WELDED CONSTRUCTION 
USING IDEFO METHODOLOGY . .... ...... .. .. . ..... . . ..... 973 

141 . Jasmina Skerlic, Vanja Sustersic, Danijela Nikolic 
NATURAL SYSTEMS OF WASTEWATER TREATMENT IN SMALL 
SETILEMENTS .. . ...... 979 

142. Miodrag Milutinovie, Vladimir Popovic 
PROCEDURES FOR RISK BASED MANAGEMENT AND MAINTENANCE 
RIMAP PRINCiPLE. ..... .......... , " . .. ",.985 

143. Dragoslav Dobras, Sead Avdic 
PURPOSE AND METHOD EDUCATION OF INTERNATIONAL 
RECOGNIZED PERSONNEL FOR WELDING . ....... .... .. ...997 

144. Aleksandar Majstorovie 
SAFETY PARTS OF BODY TO RESPIRATION WITH BREATHING 
APPARATUS IN DANGEROUS ZONE .............. , ....... 1003 

145. Stojan Simic 
STATUS OF MAINTENANCE SERVICE IN COMPANIES IN REGION IN 
TIMES OF RECESSION .. , , .. , ..... 1009 



TEST BENCH FOR NON-STANDARD MEASUREMENT 

CHARACTERISTICS OF RECIPROCATING COMPRESSOR 


Dragan Taranovic" Radivoje Pesic', Jovanka Lukic', Aleksandar Davinic' 

Summary: A dynamic test of the reciprocating compressor requires non-standard 
measurement of input parameters (pressure, temperature, flow, and humidity), output 
parameters (pressure, mass of compressed gas) and process parameters (pressure in 
the cylinder, piston position) of reciprocating compressors. For non-standard testing is 
necessary to establish a special test bench. Non-standard measurements required 
automatic adjustment of power unit and actuators parameters in the test bench to 
enable the change of compressor working point and to control input and output 
compressor parameters in order to be constant during a measurement time. The paper 
describes the test bench and some results of non-standard measurement 
characteristics of reciprocating compressor. Presented solution enables the automation 
of the test process through setting of the operating regimes, control of operation 
conditions. measurements, and data processing. 
Key words: Test bench, Reciprocating compressor, Measurement 

1. INTRODUCTION 

Testing of all produced parts is essential to achieve the optimal product with 
respect to ecology, economy and their utility and exploitation characteristics. In order to 
perform the necessary tests, test bench is necessary to conduct measure 
characteristics of these parts. For each part testing, it is necessary to develop a 
specific measurement installation. Depending on the testing type, test benches can be 
claSSified into: standardized test benches where typical, standard parameters of 
produced parts are tested and non-standard test benches where testing parameters 
and characteristics are not covered by standard tests. Non standard tests are 
necessary in the product development phase and in post production phase when it is 
necessary to improve parts characteristics and to monitor parameter changes in use. 
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