Scientific Conference on Automotive
Vehicles and Combustion Engines
(KONMOT 2018)

Development of Vehicles — Construction,
Operation, Ecology and Safety

IOP Conference Series: Materials Science and Engineering
Volume 421

Krakow, Poland
13 - 14 September 2018

Part 1 of 2

Editors:

Marek Brzezanski
Wiladyslaw Mitianiec

ISBN: 978-1-5108-7334-6
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.orq

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

PART 1

DESIGN AND RESEARCH OF AUTOMOBILES

RESEARCH OF THE ALTERNATOR ON THE STAND — EFFICIENCY ASPECT ... 1
M Adamiec, M Dziubinski, E Siemionek
DEVELOPING AUTONOMOUS VEHICLE RESEARCH PLATFORM — A CASE STUDY ...ccooiiiiiieiieeceecieeces 9

K Belcarz, T Bialek, M Komorkiewicz, P Zolnierczyk

CONTROL AND OPERATING CONDITIONS AND HYDROKINETIC CONVERTER SLIP IN

THE VEHICLE'S TRANSMISSION SYSTEM ..ottt ne s 18
A Bieniek, K Praznowski

ANALYSIS OF THE INFLUENCE OF ASSEMBLY ELECTRIC MOTORS IN WHEELS ON

BEHAVIOUR OF VEHICLE REAR SUSPENSION SYSTEM.......oooiiiieie ettt 27
P Dukalski, B Bedkowski, K Parczewski, H Wnek, A Urbas, K Augustynek
EXPERIMENTAL TESTS OF THE IGNITION-INJECTION SYSTEM ......coco oot 36

M Dziubinski, M Adamiec, E Siemionem, A Drozd

REGISTRATION OF THE DIAGNOSTIC SIGNALS OF THE STARTING SYSTEM FOR

SELECTED FAULTS ..ottt e st e e ettt e e et e e e st e e e e teeeeeabbeeesabeee s teeeeasseeeesabeee s bbeaeatbeeesabaeestaeaeanes 46
M Dziubinski

EVALUATION OF THE WHEEL SLIP CONTROL QUALITY DURING BRAKING WITH THE

ABS SYSTEM ACTING ...ttt ettt e et e et e st e e e te e e s teesateeabe e et ee e seeanbe e teeaseeesaeeanteeataeeseesnteenreearnes 53
A Gajek
THE DEVELOPMENT OF THE WORLD ELECTRIC VEHICLES FLEET IN YEARS 2010-2017......cccccceevvivvnnn. 61

W Gis, M Menes

ANALYTICAL ASSESSMENT OF THE EFFICIENCY OF THE ENERGY RECOVERY PROCESS

IN DECELERATING MOTION OF THE VEHICLE WITH ELECTRIC OR HYBRID DRIVE IN

VARIABLE CONDITIONS. ...ttt et e e et e e e et e e e ba e e e ettt e e e sabe e e abeeeeasbseeesabeeesabaeeaasbaeeeasbaeesseaeeanseas 70
W Golebiewski, M Lisowski

THEORETICAL ANALYSIS OF ELECTRIC VEHICLE ENERGY CONSUMPTION

ACCORDING TO DIFFERENT DRIVING CYCLES ... oottt ettt et a s 76
W Golebiewski, M Lisowski

WIRELESS TELEMETRY SYSTEM OF AN OFF-ROAD VEHICLE........cccccoiiit et 86
M Graba, J Mamala, K Praznowski, M Kowalski

ANALYSIS OF A CONSTRUCTION SOLUTION FOR NARROW TRACK VEHICLE (NTV) ..cccooiiiiiicee, 97
W A Grzegozek

EFFECT OF PLUS SIZING ON DRIVING COMFORT AND SAFETY OF USERS..........cccooiiiiiiiieeeeeeeceee e, 106

I. Hetmanczyk

INFLUENCE OF TRACTION CONDITIONS ON THE POWER BALANCE IN THE VEHICLE

AWWD SYSTEM ...ttt h et bbb etk e A b e e h e e et e E e e bt e bt e b e Ee oAb e eh b e ke e b e e bt ehe et e e be e benheenenbeen 111
B Kolator, M Janulin, O Vrublevskyi

BENCH TESTS RESULTS OF THE TRACTION PARAMETERS OF THE LIGHT TWO-

WHEELED ELECTRIC VEHICLE ... bbb 119
B Kolator, S Racewicz, A Olszewski

PARAMETERS SELECTION OF EXTENDED-RANGE ELECTRIC VEHICLE POWERED

FROM SUPERCAPACITOR PACK BASED ON LABORATORY AND SIMULATION TESTS......ccccccoovviiienn. 129
A Kopczynski, P Piorkowski, P Roszczyk

THE ANALYSIS OF AN INFLUENCE OF RUBBER V-BELT PHYSICAL PROPERTIES ON CVT

EFFTCIENCY ..ottt s bbb bt h bbb R e E ekt e b e e bRt bt b et e bt bt bbb ettt n e 137
A Kot, W Grzegozek, W Szczypinski-Sala

SIMULATION ASSESSMENT OF THE IMPACT OF INERTIA OF THE VIBRATION PLATE OF

A DIAGNOSTIC SUSPENSION TESTER ON RESULTS OF THE EUSAMA TEST OF SHOCK

ABSORBERS MOUNTED IN A VEHICLE ...ttt ettt et e et e e et e e e eaa e e e s bae e e eareaeannes 147
Z Lozia, P Zdanowicz
THE SPEED PROFILE EVALUATION METHOD IN THE VEHICLE OPERATION.....c...ccoiveiiiiee et 157

L Loza, L Sitnik



COMPARISON OF THE ONE-EQUATION LWR MODELS FOR DENSITY AND FOR SPEED .........cccecueueee. 165
M Maciejewski

ON THE CONDITIONING OF TWO-EQUATION ROAD TRAFFIC MODELS.........cccccoiiieeeeeece e 174
M Maciejewski
MINIMIZATION OF REAL-TIME FACTOR IN "MIMA" VEHICLE-DRIVER-ROAD MODEL .........cccccerurnnen. 182

M Maniowski

ENERGY EFFICIENCY AND EQUIVALENT CO, EMISSIONS OF A LIGHT-DUTY ELECTRIC

VEHICLE DEPENDING ON DRIVING DISTANCE ......ooiiiiiie ettt et s et a st a e s saaa e e s enae e e sntaaeanns 192
M Noga, Z Juda

THE IMPACT OF ABS SYSTEM ON THE BRAKING CHARACTERISTICS OF THE SPECIFIED

MOTORCYCLE ON THE DRY ROAD SURFACE.......cooi ittt ettt ettt et e s eaaa e sabe e eabaeeenes 202
J Ondrus, E Kolla

ANALYSIS OF THE ROTATIONAL CAPABILITY OF THE UTILIZATION OF RANGE OF A

SPHERICAL JOINT USED IN A PASSENGER AUTOMOBILE MCPHERSON SUSPENSION .........cccccoevveinins 212
S Para, A Kuranowski

MODEL OF APERMANENT MAGNET MOTOR WITH AN INVERTER IN THE DRIVE

SYSTEM OF THE VEHICLE. ... ettt ettt e e e st e e e e bt e e e e bt e e e eabee e s ebbaeeesabeeesataeeeassaaean 220
Zbigniew Pawelski, Grzegorz Uszpolewicz, Zbigniew Zdziennicki

POTENTIAL APPLICATION OF POWER OUTPUT CONTROL IN THE POWERTRAIN OF A

PASSENGER CARI ...ttt ettt e e ettt e e st e e e ebtee e e bbe e e sabeeeaabbeeeabeeeesabeeeabaeeeassbeeesabeeessbeeeassbeeesabeeeanbeseaanes 233
K Praznowski, J Mamala, A Bieniek

LATERAL DYNAMICS OF A SUV ON DEFORMABLE SURFACES BY SYSTEM

IDENTIFICATION. PART 1. IDENTIFICATION EXPERIMENT ..ottt 243
J Pytka

LATERAL DYNAMICS OF A SUV ON DEFORMABLE SURFACES BY SYSTEM

IDENTIFICATION. PART 1. MODELS RECONSTRUCTION ....ooiiiiiiieiie e se et se et see e see e see e snee e e nnee s 253
J Pytka

TYRE-SOIL INTERFACE DETERMINATION BY PHOTOGRAMMETRIC METHOD........cccoociiiiiiiiicicie 263

J Pytka, T Sliczniak, P Kasprzak, E Gnapowski

ANALYSIS OF TRANSIENT PHENOMENA IN AUTOMOTIVE VEHICLE SUSPENSION

[N Y s PSSP 271
M Sikora, J Goldasz

THE ESTIMATION OF FRICTION COEFFICIENT OF BRAKE PAD- DISC DURING BRAKING

PROCESS IN DIFFERENT OPERATING CONDITIONS ... .ooiiiiiieiieeee e see e e e snee e nnee e 281
W Szczypinski-Sala, K Dobaj

THE INFLUENCE OF CROSS-DRILLED BRAKE DISC GEOMETRY ON THE TRIBOLOGICAL

PERFORMANCES OF BRAKE SYSTEM ...ttt ettt sttt sb et st sbe et sbe e b nbe e nnean 290
W Szczypinski-Sala, J Lubas
SIMULATION OF OPERATING LOADS OF A CITY BUS POWERTRAIN......c.coiiiiiieeieeee e 298

P Kaczalski, G Slaski

TIRE/ROAD NOISE AND TIRE ROLLING RESISTANCE ON THE PROTOTYPE PERS

SURFARCE ...ttt ettt e ettt e e oottt e e s bee e e e ttee e e ebteeesataeeaabeaeeesseeeeaabese e beseeessbeeeaabeeaassseeessteeeaateeessenaaan 308
S Taryma, R Wozniak, J Ejsmont, P Mioduszewski, G Ronowski

INTEGRATED DC ELECTRICAL MACHINE FOR ALL-ELECTRIC AND HYBRID-ELECTRIC

VEHICLES ...ttt e e e e e et e e et e e e etbe e e e eabeeesabaee e esateeeeabeeesabeeesastbeeeaabeeeaabaeeeasbeesenteeesabaeeanneeas 318
J Tutaj, B Fijalkowski

DETERMINATION OF LINEAR AND ANGULAR DISPLACEMENTS OF STEERED WHEEL OF

AL C AR LR E R R e h AR e Ao b £ e R e R e eR e R e e R e e bR bR e n e aheen e reen 326
K Wach

MODELLING AND SIMULATION OF NARROW CAR DYNAMIC ..ottt 333
K Weigel-Milleret, W Grzegozek

ADJUSTABLE SHOCK ABSORBER CHARACTERISTICS TESTING AND MODELLING ........cccooceniiiiiinienns 343

D Wieckowski, K Dabrowski, G Slaski

CONTROL OF FUEL THROUGH THE INJECTOR, BASED ON THE OBSERVATION OF THE

ELECTRIC CURRENT WAVEFORM ... oottt ettt e tva e st te e s ta e e aaa e saa e e be e satesabeesaneeaeesnbeebeeaneas 353
K Wieclawski, J Maczak, K Szczurowski

ASSESSMENT OF HIGH VOLTAGE BATTERY PARAMETERS IN THE HYBRID ELECTRIC

VEHICLE . ...tttk bt bt et b e e R b oo b e oAt oo R e oAb e A b4 e R e e ek e e R b e AR £ e R e e eR e em b e AR e e R e e b e eabenbeebeenbeaneennenrean 362
Z Wolczynski, | Komorska, M Stepniewski
FAULT SIMULATION OF THE SENSORS IN GASOLINE ENGINE CONTROL SYSTEM........ccoovviiviniiniennn. 371

Z Wolczynski, | Komorska, A Borczuch



INITIAL BENCH TESTS OF A PARALLEL HYBRID SYSTEM OF A SCOOTER.......ccccciiiiiiiieicnieee e 381
B Zagol, W Grzegozek

ENERGETIC MODEL OF HYDRAULIC SYSTEM OF REFUSE COLLECTION VEHICLE

BASED ON SIMULATION AND EXPERIMENTAL DATA ..ottt st 389
T Zajdzinski, O Wysocki, J Czyzewicz, J Kropiwnicki

COMPARATIVE ASSESSMENT OF VERTICAL VIBRATIONS OF A VEHICLE ON THE ROAD

AND DURING THE EUSAMA TEST ..ottt ettt ett e st a et e e e s sat e e e aate e e e atae e e sbaeeeataeeeaseeeesabaeeantreaeasnes 400
P Zdanowicz
EXAMINATION OF SELECTED ELECTRIC VEHICLES IN RESPECT OF OPTIONAL SAFETY .....cceouec... 410

W Zielinski, S Lukjanow

EXPLOITATION OF AUTOMOBILES

SELECTED ISSUES RELATED TO DIAGNOSTIC TESTING OF HYBRID VEHICLES..........ccccoiiiiiiic 419
K F Abramek, K Prajwowski, L Mozga
DIAGNOSTICS OF ABS AND ESP SYSTEMS ... ..ottt ettt st eesnean 430

M Adamiec, M Dziubinski, E Siemionek, A Drozd
COMPARATIVE CHARACTERISTICS OF LOW-TEMPERATURE PROPERTIES OF JET

FUELS MODIFIED WITH BIO-ADDITIVES .......coo oot 439
S Boichenko, K Lejda, A Yakovlieva, O Vovk

COMPARATIVE ANALYSIS OF PROTECTIVE COATINGS OF CAR PAINTS.....coci it 446
A Borawski, W Tarasiuk

DIAMOND DERIVATING COATING IMPACT ON WEARING IN COMBUSTION ENGINE............ccceoenennen. 453

J Borkowska, A Kazmierczak

ASSUMPTIONS OF THE DECISION SUPPORT SYSTEM FOR THE TRANSPORT OF BIOGAS

PLANT SUBSTRATES . ...ttt ettt e st e e e bt e e e e bt e e e sbe e e e abaeeeebeeeesabeeeabaaeeassbeeesabeeesbbeeeassbeeesabeeeanbaseanes 463
S Borowski, L Knopik

THE INITIAL CONCEPTION OF THE NEURAL NETWORK MODEL FOR THE DRIVING

ACTIVE SAFETY ESTIMATION ..ottt ettt sttt e et e st et e e ste e s b e anb e e be e e steennbeanbeeeraeenbeesnbeenees 469
K Dobaj

PRELIMINARY TESTS OF POST-REPAIR PROPERTIES OF THE VEHICLE BODY ENERGY-

CONSUMING STRUCGTURES ...ttt ettt e et e e et e e te e se e e nteesseeenteeaneeenteesseeenseesneeenseeaneaennenans 479
D Galdynski, M Lisowski

SELECTED PROBLEMS OF AUTOMATIC OBSTACLE AVOIDING ......cccoi ittt 489

M Gidlewski, L Jemiol, D Zardecki

TWO-DIMENSIONAL MODELLING OF VEHICLE MOVEMENT USING THE MATLAB

ENVIRONMENT .ottt e s e e e tb e e e e bt e e e sabe e e e teeeeasbeeeesabeee e teeeeassseeesabeeeaasseeeassreeesabeeeantaeeannes 501
A Gita, R Longwic

VEHICLE MOTION RECONSTRUCTION BASED ON EDR/ADR RECORDS - SIMULATION

RESEARCH ...ttt e e e ettt e et et e e e tteeeeteeeesabeeeaabeeeeasbeeeesabeee e teeaeansseeeaabeeeaseeaaasareeeanbeeeataaeanes 511
M Guzek

TRIBOLOGICAL PROPERTIES OF THE STELLITE 6 COBALT ALLOY IMPLANTED WITH

IMANGANESE FONS ... oottt s e et e st e et b e e s et e e be e e s ee e sbeesabe e beeerbeesasesabe e beeesteesabeebeessneereesareenres 522

M Kaminski, P Budzynski, M Szala, M Turek

USE OF NITROGEN ION IMPLANTATION FOR MODIFICATION OF THE TRIBOLOGICAL

PROPERTIES OF TITANIUM ALLOY TIBALAV .....ooi ittt sttt st st nae e sntn et e snbe s aneas 528
M Kaminski, P Budzynski, M Wiertel, A Drozdziel

EFFECT OF THERMO-CHEMICAL TREATMENT ON TRIBOLOGICAL FEATURES ON

CRANKSHAFT JOURNALS OF COMBUSTION ENGINES ........oooiiiieie ettt te e saa e 534
G Kinal, J Musial, M Szczutkowski, T Kalaczynski, A Troszynski

OPTIMIZATION OF THE FORCE IMPULSE PARAMETERS DURING COLLISION OF THE

VEHICLES USING THE EVOLUTIONARY ALGORITHM......iiiiiiiiiiit it s 543
P Krzemien, A Gajek

ASSESSMENT OF PHOTOBIOLOGICAL SAFETY OF PASSING BEAM AND DRIVING BEAM

HEADLAMPS WITH DIFFERENT LIGHT SOURGCES .......ccoi ittt sie et snee e snen e nneeanes 556
M Legierski, P Michalek

THE STATISTICAL DISPERSION OF RESULTS OF EXAMINATION OF SELECTED VEHICLE

SUBSYSTEMS TESTED IN DIFFERENT TECHNICAL INSPECTION STATIONS.......ccootiiiiiiieit e 563
R Manczak, G Slaski



HIGH AIR POLLUTION IN VEHICLE CABINS DUE TO TRAFFIC NANOPARTICLE

EMISSION EXPOSURE AND A SOLUTION FOR IN-USE VEHICLES ... 573
A Mayer, H Burtscher, S Loretz, M Kasper, J Czerwinski
WASTE RECOVERY OF END-OF-LIFE VEHICLES ........oooi ottt ae et saa e 584

A Merkisz-Guranowska

RESEARCH AND ANALYSIS OF WORK ERGONOMICS OF SELECTED TRANSPORT MEANS

(O] N IO 3 TSRS TTRPRI 594
L. Muslewski, B. Landowski, N Mackiewicz, M. Pajak

ANALYSIS OF RECYCLING EFFECT ON DEGREE OF ENVIRONMENTAL IMPACT AT

VWECARS PRODUGCTION L...iiiiiiiiie it esiee st et seestee e st e asteesseeastaesseeanteeaseeesaessseansesaseeesseeanseeasesanseesnseanseesssnessessnseenses 602
M Orzechowski, M Mrozik

ENERGY AND ENVIRONMENTAL EVALUATION OF CONSTRUCTION MATERIALS USED

FOR VW CARS PRODUCTION ..ottt ittt st st e st st astesbesssesbeasbesbeaseesbeastesbeeseesbeastesbeaseesbaansesbenseenteanses 612
M Orzechowski, M Mrozik

OPTIMISATION OF CHANGES OF THE OPERATION QUALITY OF THE TRANSPORTATION

SYSTEM IN THE FUZZY QUALITY STATES SPACE ...ttt ettt snae st sneesnna e 621
M Pajak, L Muslewski, B Landowski

EXPERIMENTAL STUDIES OF THE CAR-TRAILER SYSTEM WHEN PASSING BY A

SUDDENLY APPEARING OBSTACLE IN THE ASPECT OF ACTIVE SAFETY OF

AUTONOMOUS VEHICLES ...ttt ettt et e st e et e e st e e be e e rae e beeanb e e s teeesteenseeenbeeanaeenneennteenees 631
L Prochowski, T Pusty, M Gidlewski, L Jemiol

EXPERIMENTAL AND ANALYTIC DETERMINING OF THE CHARACTERISTICS OF

DEFORMATION AND SIDE STIFFNESS OF A MOTOR CAR BODY BASED ON RESULTS OF

SIDE-IMPACT CRASH TESTS ..ottt sttt et sttt e st e et e s see e sbeeaab e e beeasteesseeanbeesbeeenbeesneeanbeesreeenseeans 640
L Prochowski, M Ziubinski, T Pusty

THE INFLUENCE OF TIB2 COATING ON THE FRICTION PARAMETERS IN SLIDING PAIRS

UNDER LUBRICATED FRICTION CONDITIONS ...ttt sttt ste e e e saa e naa s e snaaenneeaneas 650
W Szczypinski-Sala, J Lubas
CAR-SHARING IN THE CONTEXT OF CAR OPERATION ...ttt sttt 659

K Turon, A Kubik, B Lazarz Boguslaw, P Czech, Z Stanik
INFLUENCE OF MEASUREMENT CONDITIONS ON RESULTS OF A WHEEL GEOMETRY

K Wach, A Skrzyniowski
MANUFACTURING TECHNOLOGIES OF COMPOSITE PARTS AND SUBASSEMBLIES OF

AUTOMOTIVE VEHICLES. ...ttt ettt ettt et e st e e te e sat e e be e e sae e beeanbeesteeesteesnbeenbeeanaeenreesneeenres 678
J Walkowiak, W Papacz, A Czulak
ANALYSIS OF THE PUBLIC TRANSPORT UTILIZATION IN LUBLIN.....cocoii e 687

A Zalewska, T Lyszczyk

COMBUSTION ENGINES AND EMISSION

THE IMPACT OF EXHAUST GAS RECIRCULATION SYSTEM ON THE OPERATING

PARAMETERS OF DIESEL ENGINE IN AGRICULTURAL TRACTORS ..ottt 696
A Augustynowicz, J Mamala, A Bieniek, M Graba, M Smieja

ANALYSIS OF THE IMPACT OF USING ADDITIONAL INJECTORS IN THE INTAKE

MANIFOLD ON UTILITY AND ECOLOGICAL PARAMETERS ENFORCED IGNITION

K Balawender, K Lew, D Konieczny, K Lejda, A Ustrzycki, P Wojewoda
STRENGTH ANALYSIS OF THE INTERMEDIATE SHAFT OF THE HYPOCYCLOIDAL FUEL

PUIMP ettt bkt b e st e e bt e s e ekt e R b oAbt e h £ e bt oAb oAb e e E £ e R e 4R e e AR e SR e e R £ oAb e R e e R e e Rt R e e bt e Rt e beeRe e b e et e e teane s 714
M Bor, M Idzior, W Karpiuk, R Smolec, M Spadlo

THE IMPACT OF CHANGING ENGINE'S OPERATIONAL PARAMETERS ON ITS EMISSION...........cccoe.. 721
M Bor, M ldzior, W Karpiuk, R Smolec

THE PROJECTIVE DESIGN OF AN ENGINE FOR A HYBRID VEHICLE .......cocoooiiiiiiiiieeceseee 730
P Brabec

THE STUDY OF TRAFFIC FLOW ON SELECTED ROAD NETWORK IN CRACOW........ccccoviiiiiinienenieniesiens 738

M Brzezanski, J Cisek, L Szewczyk



PART 2

APPLICATION OF GASEOUS FUELS WITH VARIABLE CHEMICAL COMPOSITION FOR

ENERGY PURPOSES ... .ottt sttt b et b e e s bt s e s b e e s e e e b e e R b e s b e e b e e b e e Rb e eb e 2R s e b e e ab e sbeeheeeb e enbenbeesnenbeanean 747
M Brzezanski, W Marek, M Mareczek, T Papuga

RESEARCH OF OPERATING AND ECOLOGICAL PARAMETERS OF THE SI ENGINE FED

BY DIFFERENT FUEL TYPES ... ..ottt h ettt b et b e st bt st nb e s e e b e sb e bt e s e s beenbesbeese e beaneas 757
M Budzynski, K Sliwinski

FLAME PROPAGATION VELOCITY IN 2-STAGE GAS COMBUSTION SYSTEM APPLIED IN

SEENGINE . ... bbbt bbb e b e oAbt e b e s E e b e e a bt e b £ e s b e e R e e bt e b e e b e b e e bt s b e e b nn e 767
W Bueschke, M Skowron, F Szwajca, K Wislocki

THE INFLUENCE OF ANIMAL FAT METHYL ESTER (AME) ON DIESEL ENGINE WORK

PARAIMETERS ... ..ottt ettt e ettt e e e bt e e e e tte e e sabeee e ebeeeeasbeeeesabeee e teseeassseeesabeeeaasseeeassseeesnbeeeanbaneannes 774
J Cisek

THE INFLUENCE OF ANIMAL FAT METHYL ESTER (AME) ON THE INDICATOR

DIAGRAMS AND HEAT RELEASE PARAMETERS IN DIESEL ENGINE CYLINDER..........ccoovviiiiiiiecnee, 786
J Cisek

COMBUSTION AND EMISSIONS OF A SMALL SI ENGINE WITH BUTHANOL BLEND FUELS ................. 797

J Czerwinski, M Gudel, D Engelmann

COMPRESSED HYDROGEN STORAGE IN CONTEMPORARY FUEL CELL PROPULSION

SYSTEMS OF SMALL DRONES ...ttt et e e et e e e et e e e st e e e e e bt e e e e sbbeeesabaeeaabbaeeesabaeesntaeesassaaeas 810
J Dutczak

ISSUES RELATED TO FUEL CELLS APPLICATION TO SMALL DRONES PROPULSION .....c.ccccceeevviveennnnn. 821
J Dutczak

LIQUEFIED AND CHEMICAL HYDROGEN STORAGE IN CONTEMPORARY SMALL

DRONES' FUEL CELL PROPULSION SYSTEMS.........oi oottt sttt sttt ta e s ve et s ae e sta e e e snneannas 831
J Dutczak

EMPIRICAL MODELS IN THE INVESTIGATIONS OF INTERNAL COMBUSTION ENGINES -

LIMITATIONS AND EXAMPLES OF APPLICATION .....oi ettt ettt e e e eare e e entea e naeas 841
P Dziedzik, K Danilecki

THE CONCEPT OF DETERMINING THE CONTROL FUNCTION OF TURBOCHARGERS IN

SEQUENTIAL TURBO-CHARGING ......ooiiiieii ettt e et e saa e te e eateesaseasteessaeanseeasaeasseesnsaeneeasaeesseens 851
P Dziedzik, K Danilecki

INFLUENCE OF PREPARATION AND ANALYSIS METHODS ON DETERMINATION OF RH,

PD AND PT CONTENT IN AUTOMOTIVE CATALYSTS SAMPLES ...t 858
J Faber, K Brodzik

ANALYSIS OF PARTICLE MASS AND NUMBER EMISSION FROM AN SI ENGINE WITH

DIRECT FUEL INJECTION AND A PARTICULATE FILTER ..ccoi et 868
P Fuc, P Lijewski, M Siedlecki, B Sokolnicka, N Szymlet
POLLUTANT EMISSIONS ANALYSIS OF AHYBRID DRIVE BUS IN ASORT 2 TEST ...ccoovvviiveece e 876

P Fuc, L Rymaniak, A Ziolkowski, M Andrzejewski, P Daszkiewicz

A SIMULATION STUDY INTO THE ATKINSON CYCLE ENGINE UTILIZING ADJUSTABLE

CRANK MECHANISIM ...t bbb bbb e et b et E e e bt e bt e bbb e b s b e b e b e e b nbe s 886
M S Geca, A Rybak, J Hunicz

COMPARATIVE STUDIES OF HARMFUL EXHAUST EMISSION FROM A HYBRID VEHICLE

AND A VEHICLE POWERED BY SPARK IGNITION ENGINE .......c.cooiiiiiiiicteeiee e 893
M Gis, M Bednarski

METHANISATION OF ROAD TRANSPORT IN POLAND IN THE LIGHT OF THE LAW ON

ELECTROMOBILITY AND ALTERNATIVE FUELS.........o oottt sttt et san e 903
M Gis, M Bednarski
HYDROGENATION OF ROAD TRANSPORT ON THE EXAMPLE OF SWEDEN AND POLAND................... 911

W Gis, G Schaap

THE ASSESSMENT OF ECOLOGICAL PARAMETERS OF DIESEL ENGINE SUPPLIED WITH

MIXTURES OF CANOLA OIL WITH N-HEXANE........oi oottt e ee s et see e snee e sseesnaeenneeaneas 922
K Gorski, P Sander, R Longwic

NUMERICAL ANALYSIS OF THE INFLUENCE OF ENGINE SPEED ON THE CYLINDER

THERMAL STRESSES IN SUPERCHARGED DIESEL ENGINE ......cocciiiiiiiiiiiiieeeese e 933
P Gustof, D Hadrys
NANOPARTICLE EMISSIONS AND GPF FOR MPI GASOLINE CARS ..ot 943

V Hensel, A Mayer, J Czerwinski, P Comte, D Engelmann



COMBUSTION AND EMISSIONS OF CONTROLLED AUTO-IGNITION ENGINE UNDER

STRATIFIED MIXTURE CONDITIONS ...ttt ettt se e stae e e ssaeasteesneaenneessaeassessnseanseesnenesseennsennen 958
J Hunicz, M Mikulski, A Rybak

DETECTION OF MIXTURE STRATIFICATION IN CONTROLLED AUTO-IGNITION ENGINE

USING SPONTANEQUS OPTICAL EMISSION SIGNAWL ..ottt sttt saa e st sve e snne e 966
J Hunicz
ANALYSIS OF THE PARTICLE SIZE DISTRIBUTION NEAR THE CIVIL AIRPORT RUNWAY ......cccceveen. 973

R Jasinski, K Przylebska

ASSESSMENT OF THE EMISSION OF HARMFUL CAR EXHAUST COMPONENTS IN REAL

LR Y AU o LG 1@ 1N 5 I I L 1 S 979
A Jaworski, K Lejda, M Madziel, A Ustrzycki

BIOMASS BASED OIL AND HYDROGEN CO-COMBUSTION IN THE COMPRESSION

IGNITION ENGINE ..ottt bbb e e h bt bbbt et h e bt e bt bt b e e st b e 988
R Juknelevicius, S Szwaja, M Pyrc, M Gruca

VIRTUAL ENGINEERING IN THE TURBOCHARGER STRESSES ANALYSIS ..o 998
T Kalaczynski, M Lukasiewicz, J Musial, H Wojciechowski

CONCEPT OF A PUMP FOR DIESEL ENGINES FUEL SUPPLY USING HYPOCYCLOID DRIVE............... 1005

Bor Mateusz, Borowczyk Tomasz, Karpiuk Wojciech, Spadlo Mikolaj, Smolec Rafal

THE IMPACT ON THE MANNER OF LOADING THE ENGINES POWERED WITH BIOGAS

AND NATURAL GAS ON THE SELECTED PARAMETERS OF THE MOTOR OIL ......ccoeiiiiiievececcee e 1015
J Kaszkowiak, M Markiewicz-Patalon

THE RESULTS OF USING OF PRELIMINARY FUEL TREATMENT OF WATER-FUEL

MIXTURE IN SELF-IGNITION ENGINES ...ttt et ae b s naeennee s 1021
O Klyus

RESEARCH ON THE PHENOMENA OF WARMING UP AND FREE COOLING DOWN THE

L7 B A L 1 N O OS 1028
Z Kneba

CONFIGURATION AND ALGORITHM OF THE LIQUID CIRCULATION CONTROL SYSTEM

IN THE COOLING SYSTEM WITH A HEAT ACCUMULATOR......ccotiiiieiteienit ettt 1036
T Kosztyla, J Tutaj

INFLUENCE OF THE SINGLE EGR VALVE ON THE CONCENTRATION LEVEL OF

SELECTED TOXIC COMPOUNDS IN EXHAUSTS OF A MULTI-CYLINDER COMPRESSION

IGNITION ENGINE ...ttt e st e st e te e ss e e ate e s seeeseeessteenteeaseeesseeanteeseeenseesneeenseenrananseenneennns 1045
K Krakowian

INFLUENCE OF PHYSICAL & CHEMICAL PROPERTIES OF NATURAL AND PLANT FUELS

ON FUEL SPRAY PROCESS IN COMPRESSION IGNITION ENGINE.........ccooiiieiie st 1053
S Kruczynski, P Orlinski, W Gis

INFLUENCE OF THE USE OF ETHANOL FUEL ON SELECTED PARAMETERS OF THE

GASOLINE ENGINE ...ttt ittt sttt bbb ae e be e st e sk a1t e ke e s b e s bt e b e ekt e Rt e s ke e b e e b e ene e be e b e e nbesneenbenreans 1062
S Kruczynski, W Gis, P Orlinski, M Sikora

THE IMPACT OF PHYSICAL & CHEMICAL PROPERTIES OF NATURAL AND PLANT FUELS

ON INDEXES OF NON-REPEATABILITY OF THE FUEL PRESSURE AND COMBUSTION

PROCESSES IN THE COMBUSTION ENGINE .....oooii ittt snaa e nne e snenennee s 1072
S Kruczynski, P Orlinski, W Gis

INFLUENCE OF DODECANOL ADDITION ON COLD FILTER PLUGGING POINT FOR THE

MIXTURES OF DIESEL OIL WITH ETHANOL ..ooiiiitiiee ettt st st sne e nie e 1082
A Krzeminski, K Lejda, A Ustrzycki

EXPERIMENTAL AND NUMERICAL ANALYSIS OF FLOW THROUGH CATALYTIC

CONVERTERS FOR ORIGINAL PART AND WALKER'S REPLACEMENT USING REVERSE

ENGINEERING AND CFD.....ooiiiiiieiieete et set ettt eeesteaanteessesastaesseeanseeasseesseeasseenseeasteesseesnseesseneseesnseensesssens 1090
D Kurzydym, A Klimanek, Z Zmudka

CONCEPT OF THE EXHAUST SYSTEM FOR DIESEL ENGINES USED IN UNDERGROUND

LAY N USSP 1100
K Lesiak, M Brzezanski

COMPARISON OF CO, EMISSIONS AND FUEL CONSUMPTION OF A HYBRID VEHICLE

AND A VEHICLE WITH A DIRECT GASOLINE INJECTION ENGINE.......cccccoiiiiiiieiieeenee e 1106
P Lijewski, A Ziolkowski, P Daszkiewicz, M Andrzejewski, D Gallas
PHASE STABILITY RESEARCH OF DIETHYL ETHER/RAPESEED OIL BLENDS..........ccccoooiiiiieiiiiee 1117

R Longwic, D Czerwonka, M Gorska, A Hernik

EVALUATION OF THE COMBUSTION PROCESS IN A SPARK-IGNITION ENGINE BASED ON

THE UNREPEATABILITY OF THE MAXIMUM PRESSURE .......cocovii ittt 1124
R Longwic, A Nieoczym, P Kordos



THE INFLUENCE OF THE DYNAMIC ANGLE OF FUEL PUMPING START ON SELECTED

PARAMETERS OF THE COMBUSTION PROCESS IN DIESEL ENGINE POWERED BY

MIXTURES OF CANOLA OIL WITH N-HEXANE........cooi ittt ee et sie e sae et sae et esaaasaeesnneennee s 1133
R Longwic, J Kowalczyk

THE COURSE OF COMBUSTION PROCESS UNDER REAL CONDITIONS OF WORK OF A

TRACTION DIESEL ENGINE SUPPLIED BY MIXTURES OF CANOLA OIL CONTAINING N-

L |0 N | TSRS 1143
R Longwic, P Sander

ANALYSIS OF THE EFFECT OF DIESEL OIL INJECTION TIMING ON COMBUSTION

PARAMETERS THAT AFFECT DURABILITY OF A DUAL-FUEL COMBUSTION ENGINE

OPERATING ON NATURAL GAS ...ttt sttt ettt e et e e st e e be e s te e e saeeaabe e teeesteesaeeanteenteeeteesnreenres 1154
S Luft, T Skrzek

OPERATIONAL TESTS OF AN INNOVATIVE FUEL SUPPLY SYSTEM FOR AN INDUSTRIAL

4-STROKE GAS ENGINES ... oottt ettt b b e s bt et e be e s e s bt e s b e ke e s e s be e st e sbeenbenbeeraenbeaneen 1164
M Mareczek, M Sutkowski, W Smuga

ANALYSIS OF EFFICIENCY OF THE VEHICLE TRANSPORT FACILITIES POWERED WITH

DIESEL OIL WITH ADDITIVE OF BIOCOMPONENT ....ooiiiiiiecie et sne et see st e aa s e snaeennee s 1170
M. Markiewicz-Patalon, L Muslewski, J Kaszkowiak, M. Sojka

NOISE EMISSION RESEARCH OF DIESEL ENGINE POWERED WITH MIXTURE OF DIESEL

OIL AND METHYL ESTERS ...ttt ettt e b e e e e tb e e e et e e e s bae e e e tbb e e e aab e e e sabeeeaaabbeeesabeeesnbaeeennreas 1178
M Markiewicz-Patalon, J Kaszkowiak, L Muslewski
COMPARISON OF REAL DRIVING EMISSIONS TESTS ...ttt sre et s stn e aa e e 1185

J Merkisz, J Pielecha

STUDY OF INFLUENCE OF BOUNDARY CONDITIONS ON DEFORMATION AND STRESSES

IN A COOLED PISTON OF ADIESEL ENGINE - PART A - MATHEMATICAL MODELS...........c.ccoevveennee. 1195
W Mitianiec

STUDY OF INFLUENCE OF BOUNDARY CONDITIONS ON DEFORMATION AND STRESSES

IN A COOLED PISTON OF ADIESEL ENGINE — PART B - CALCULATIONS ........coooiiiiieee et 1204
W Mitianiec

FIVE-STROKE INTERNAL COMBUSTION ENGINE - YESTERDAY, TODAY AND

TOMORROWV ...ttt bbbttt E e e bt e bt e b e b e oAbt 4 b £ e e e b e e s bt A b e e s e e b e e a bt A b e e R e e b e e b e e bt e e ek e s e e b b e neane s 1216
M Noga
TWD-10 B/PZL-10S ENGINE EMISSIONS EVALUATION FOR PZL M28B BRYZA AIRPLANE ................... 1229

M Nowacki, D Olejniczak, J Markowski, R Kozlowski, R Cierniak, P Dlugiewicz

IMPLEMENTATION OF THE LTO CYCLE IN FLIGHT CONDITIONS USING FNPT 11 MCC

SIMULATOR ettt e et e e e et e e s ebae e e e tbte e e eab e e e s bbeeeaabeeeesabeeesbaeeeasbteeesabeeeabaeeeasbaeeeasbeeesnteseanes 1237
M Nowak, R Jasinski, M Galant

ASSESSMENT OF CONTROLLING EFFECTIVENESS OF A COMBUSTION ENGINE'S

UTILITY PARAMETERS IN RELATION TO ECOLOGICAL AND UTILITY CRITERIA ..o, 1246
J Nowakowski, K Brzozowski, T Knefel
POSSIBILITIES OF IMPROVEMENT FUEL ATOMIZATION PROCESS IN CI —ENGINES..........cccoeeviineen. 1255

T Osipowicz, K Prajwowski, D Pekalski

THERMODYNAMIC OPERATING INDICATORS OF AN SI ENGINE WITH A RATE-SHAPING

TYPE DIRECT INJECTION ...ttt sttt he etk e s bt et beem e s bt et b e e n b e s bt et e ebeenbenbeesaesbeaneas 1263
| Pielecha, M Skowron, K Wislocki

THE IMPACT OF USING AN IN-CYLINDER CATALYST ON THE EXHAUST GAS EMISSION

IN REAL DRIVING CONDITIONS TESTS OF ADIESEL ENGINE .......coccoiiiiiiiiieeeeeeeeee e 1273
J Pielecha, M Andrych-Zalewska, K Skobiej

MEASURING POLLUTANT EMISSIONS BY INFRA-RED SPECTROSCOPY DURING THE

EUROPEAN TEST CYCLE NEDC 2000.......c.ctitteiteiieeteeseeestesteessesaseeesseessseessesassessssasseessesasesssssassesssssassesssseesens 1283
J Popelka
EFFECT OF OZONE ADDITION ON WORKING PARAMETERS OF DIESEL ENGINE...........cccccoveviviiieennnn, 1288

K Prajwowski, T Osipowicz, L Mozga

USE OF 3 KW BLDC MOTOR FOR LIGHT TWO-WHEELED ELECTRIC VEHICLE

CONSTRUCTION. ...ttt bbb bt bbb b ekt e bbbttt bt b e e bt bbbt ebeene e s 1295
Szymon Racewicz, Pawel Kazimierczuk, Bronislaw Kolator, Andrzej Olszewski

COMPARISON OF FUEL CONSUMPTION BETWEEN A VEHICLE WITH STANDARD AND

HYBRID DRIVE SYSTEM ...ttt bbbt e bt b e e bt s he e bt b e e bt e bt e nbe st e et e e e e nbenbean 1306
L Rodak, M Szramowiat



COMPARATIVE TEST OF AN INTERNAL COMBUSTION ENGINE ECOLOGICAL

INDICATORS IN REAL OPERATING CONDITIONS AND ON A DYNAMIC ENGINE

[ AN T AN 1 | = SO 1315
L Rymaniak, M Siedlecki, B Sokolnicka, N Szymlet, D Gallas

EXPERIMENT OF SELECTIVE CATALYTIC REDUCTION RETROFIT FOR EURO 6 NOX

EMISSION LEVEL COMPLIANCE FOR EURO 5 LIGHT DUTY VEHICLE .......cccooviiiiiiiiieien e 1325
R Sala, J Krasowski, J Dzida, J Woodburn

ANALYSIS OF THE POLLUTANTS, INCLUDING POLYCYCLIC AROMATIC

HYDROCARBONS EMITTED BY THE INTERNAL COMBUSTION ENGINE POWERED BY

L 2 I I O S 1332
M Skretowicz, R Piotrowski, R Wlostowski, J Malyszew

ANALYSIS OF THE IMPACT OF MOTOR VEHICLES ON THE AIR QUALITY ON THE

EXAMPLE OF LEGIONOW SQUARE IN WROCLAW . ......iiieit ettt sttt sbe et saesneeeesseans 1339
M Skretowicz, A Galas-Szpak

EFFECT OF DIESEL FUEL INJECTION PARAMETERS ON PERFORMANCES AND

EFFICIENCY OF A TURBOCHARGED DUAL-FUEL COMPRESSION IGNITION ENGINE

OPERATING ON PROPANE ... .ottt et e e et e e et e e e e ab e e e eab e e e sbaeeeasaseeesabeeesbaeeaastaeessabeeesnbeeeenaneas 1349
T Skrzek

SOLVING AIR QUALITY PROBLEMS IN CITIES BY RETROFITTING - CASE STUDIES

SHOWING REAL-WORLD DRIVING PERFORMANCES. ...ttt ettt ettt eave e srae e 1360

P Soderena, TJ Kinnunen, A Amberla, J Kurikka

EFFECTS OF CHANGES OF INJECTION TIMING ON SELECTED PARAMETERS OF

COMBUSTION PROCESS IN A DIESEL ENGINE FUELLED WITH FUELS OF DIFFERENT

PROPERTIES . ...ttt ettt e e e e et e e s b e e e e bt e e e e bt e e e sabeee e beeeeasbeeeeaabaee e beeeeesseeeeaabaeeaasaeeeessbeeesabeeesnteeeeas 1371
Z J Sroka, R Heda, M Romanowicz

HARMFUL DEPOSITS IN RECIPROCATING INTERNAL COMBUSTION ENGINES -

METHODS OF ASSESSMENT AND SCOPE OF APPLICATION ...ocoiiiii ettt ae e 1381
Z Stepien, W Krasodomski

FLOATING RING JOURNAL BEARINGS OF MULTILOBE DESIGN IN TURBOCHARGERS..........c.cccoueu. 1392
S Strzelecki

DEVELOPMENT OF COOLING SYSTEMS FOR INTERNAL COMBUSTION ENGINES IN THE

LIGHT OF THE REQUIREMENTS OF MODERN DRIVE SYSTEMS ......ooiiii e 1402

K Sliwinski, M Szramowiat

INITIAL TESTS OF EMISSIONS OF HARMFUL COMPOUNDS IN THE EXHAUST OF A

MARINE GAS TURBINE ENGINE IN OPERATING CONDITIONS ...ttt 1410
P Wirkowski, J Markowski, T Kniaziewicz

METHOD FOR SYNTHESIZING THE LABORATORY EXHAUST EMISSION TEST FROM CAR

ENGINES BASED ON ROAD TESTS .. oottt sttt ettt tte e e st s ate e te e s te e aaeesnteesteeeabeesaaeenbeesaseebeesnneenreens 1420
P. Wisniowski, M Slezak, A Niewczas, T Szczepanski

EVALUATION OF THE HEAT RELEASE IN THE VARIOUS PHASES OF THE FAME TYPE

FUEL COMBUSTION PROCESS IN THE COMPRESSION IGNITION ENGINE ...........cooooviiiiiiiiee e 1431
M K Wojs, D Samoilenko, P Orlinski, M Bednarski

NUMERICAL ANALYSIS OF GAS FLOW THROUGH THE LABYRINTH SEAL OF PISTON

RINGS OF AN AUTOMOTIVE IC ENGINE .....ooiioiece ettt ettt ettt sttt e sta e s e te s saaeasbeesaaeesaae s 1436
A Wolff

NUMERICAL ANALYSIS OF THE INFLUENCE OF EXHAUST SYSTEM DESIGN ON THE

VOLUMETRIC EFFICIENCY OF COMBUSTION ENGINE ......cooviiii ittt 1447

B Worsztynowicz, M Perek

THE INFLUENCE OF THE DRIVE TYPE IN CITY BUS ON THE COOLING SYSTEM

PARAIMETERS ...ttt bbbttt b e bt bt e et ekt o2 bt s h e e H e e b £ oAb e SR £ oAb e e b e e a b e e hb e bt eb e e b e eheenbe e b e e b e aneannenbe et 1458
B Worsztynowicz

INITIAL ASSESSMENT OF THE COURSE OF COMBUSTION PROCESS IN A DIESEL ENGINE

POWERED BY DIESEL OIL AND BROW NS GAS ...ttt sttt st st sbe et st nesne et e 1468
G Wozniak, R Longwic

EVALUATION OF THE EFFICIENCY OF THE DUTY CYCLE OF REFUSE COLLECTION

VEHICLE BASED ON REAL-WORLD DATA ..ottt bbbt 1477
O Wysocki, T Zajdzinski, J Czyzewicz, J Kropiwnicki

EXPERIMENTAL DETERMINATION OF GENERAL CHARACTERISTIC OF INTERNAL

COMBUSTION ENGINE USING MOBILE TEST BENCH CONNECTED VIA POWER TAKE-

O F UNTT etttk bttt b e bt a1 e ekt e R b e S H e oA e ekt eR e A H e e s e e b e e s b e A b e e E e e bt e Rt e e b e e b e e ke e bt e nbe st e enbeebeenbenbe s 1486
O Wysocki, J Kropiwnicki, T Zajdzinski, J Czyzewicz

Author Index





