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1 = 3 November 2023, Bucharest, Romania _

Economy, Safety and Reliability of Motor Vehicles”

Congress Topics:

Smart vehicles Fuel economy and polution control Advanced engineering methods and fools
Green vehicles (HEV and EV) New maferials and technologies Automotive reliability and maintenance
Advanced  powertrains  (engine . Vehicle dynamics, safety and comfort Traffic and road transport system
transmission) Terrain vehicles Intelligent transport systems

The 33rd edition of the International Congress of SIAR of Automotive and
Transportation Engineering is at the same time the 10th ,,Fuel Econemy,
Safety and Reliability of Motor Vehicles” (ESFA in Romanian =
Economicitatea, Securitatea & Fiabilfatea Auwtovehiculelor) Congress
organized by SIAR and hosted from the Politehnica University of Bucharest.
JPolitehnica® University of Bucharest is the most important technical university
in Romania. It was founded on March 24, 1818, as school of civil engineers.
Slarting with 1887 under the name of School of Mines, Bridges and Roads it

got a new development. Reorganized in

Bucharest it gathered seven facullies: Civil Engineering, Electro-mechanics,
Metallurgy, Industrial Chemistry, Forestry, Agronomy and Archilecture.
Another important transformation took place in 1948 when several faculties

became independent as institutes.

Starting with 1992, it became “POLITEHNICA" University of Bucharest,
With more than 200 years of existence, Politehnica” Universily of Bucharest

represents one of the fundamental and pre

guaranty of value and technical competence,

The congress will be accompanied by many events for the participants:
exhibiion of products specific to the automolive industry, car components and
ransports, workshops, lechnical visits, the general meeting of SIAR, the final
stage of the international contest for the students on automotive

engineering "Professor Eng. Constantin
HAutomotive Dynamics” - the 9th edition,
V5" - the 6th edition.

For more informalion about this event, please visit www.siarcongress.eu.

1930 into Polytechnic Institute of

stigious. institutions representing a

GHIULAI" with the two sections:
and ,Automotive CAD - CATIA
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NEVOIA DE A FI IMPREUNA!
THE NEED TO BE TOGETHER!

ongresul SIAR din acest an 2022, ne-a readus in sfarsit

impreuna, fati in fata!

Cat de mult am asteptat acest lucru! Ce dor ne-a fost!

La intalnirea din seara de dinaintea deschiderii congresului,
la care au ajuns primii reprezentantii SIAR de la aproape toate filialele,
s-a putut vedea emotia si bucuria reintalnirii! Au fost stringeri calde de
mana, imbratisiri sincere, s-a discutat, s-a ascultat, s-a glumit, s-au derulat
amintiri, s-a vorbit cu regret despre disparitia unor cadre didactice din
domeniul ingineriei autovehiculelor si din domeniul transporturilor...
Lalucrarile din plen de la deschiderea congresului si la cele pe sectiuni s-a

putut vedea interesul mediului universitar, al celui industrial, economic,

afaceri, social etc., legat de preocupirile cercetitorilor, de viitorul energiei,
al transportului rutier, al automobilelor, de viitorul nostru, al copiilor
nostri, al generatiilor viitoare!

Concursurile studentesti au evidentiat inci o datd bucuria i entuziasmul
dragilor nostri colegi mai tineri de a participa la congres, de a participa
la competitii, de a cunoaste preocupirile din domeniu, de a comunica
cu studenti din celelalte centre universitare din tara, de a comunica cu
cadrele didactice, cu cercetitorii, de a se face cunoscuti.

Fotografiile de la festivitatea de inchidere dovedesc toate acestea!
Multumim tuturor celor care au ficut posibila intalnirea noastra dupa
atata distantare si in special membrilor SIAR!

Multumim tuturor celor care au contribuit la infiintarea si la existenta
SIAR pentru ci SIAR reprezinta (printre altele) si dorinta de a fi
impreuna, nevoia de a fi impreuni si de a face lucruri deosebite impreuna!
Pentru organizarea cu succes a urmitorului congres al SIAR, cel de
la Bucuresti din noiembrie 2023, avem nevoie de un efort comun, de
solidaritate, avem nevoie de noi toti!

Si speram ci vom mai multi, mai interesati, mai aproape unii de altii, vom

fi impreuna!

La final de an §i in preajma sirbitorilor de iarni, in numele meu si al
colegilor din Consiliul Director al SIAR, vi doresc (dumneavoastri si
tuturor celor dragi dumneavoastrd) sinitate si prieteni adevarati!
Sarbatori fericite si LA MULTT ANT!

Sa fiti iubitj,... de cine doriti!

LA MULTI ANI ROMANIA!
Prof. univ. dr. ing. DHC Nicolae BURNETE,

Presedinte SIAR,
Presedinte al Senatului Universititii Tehnice din Cluj-Napoca
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5§  EAEC-MVT 2022. THE 17TH EUROPEAN AUTOMOTIVE CONGRESS. THE XXXIIND
SIAR INTERNATIONAL CONGRESS OF AUTOMOTIVE AND TRANSPORT
ENGINEERING. THE IVTH EDITION OF THE INTERNATIONAL CONGRESS OF
MOTOR VEHICLE AND TRANSPORTATION ENGINEERING - MVT
EAECMVT 2022 - AL 17-LEA CONGRES EUROPEAN DE AUTOMOBILE. AL 32-LEA
CONGRES INTERNATIONAL AL SIAR DE INGINERIE A AUTOVEHICULELOR §I
TRANSPORTURILOR
26- 28 OCTOMBRIE 2022, UNIVERSITATEA POLITEHNICA DIN TIMISOARA, ROMANIA.
TEMA CONGRESULUI: TOGETHER FOR A BETTER AND SAFER MOBILITY - MOTOR
VEHICLE AND ROAD TRANSPORTATION

9  CONCURSUL INTERNATIONAL STUDENTESC DE INGINERIE A AUTOVEHICULELOR
»PROFESOR UNIVERSITAR INGINER CONSTANTIN GHIULAI"
THE INTERNATIONAL CONTEST FOR STUDENTS IN AUTOMOTIVE ENGINEERING
»PROFESSOR ENG. CONSTANTIN GHIULAI”

11 EXPLORARILINGVISTICE IN INGINERIA AUTOVEHICULELOR (IX)
A LINGUISTIC JOURNEY IN THE FIELD OF AUTOMOTIVE ENGINEERING (IX)

13 ANALIZA FLUXULUI TRAFICULUI RUTIER INTRE O INTERSECTIE SEMAFORIZATA
SI O INTERSECTIE DE TIP GIRATORIU
TRAFFIC FLOW ANALYSIS BETWEEN A SIGNALIZED INTERSECTION
AND A ROUNDABOUT INTERSECTION
16  ANALIZA PRIVIND IMPACTUL CONSTRUIRII AUTOSTRAZILOR ASUPRA
SIGURANTEI RUTIERE IN JUDETUL ALBA
ANALYSIS REGARDING THE IMPACT OF BUILDING UP MOTOR HIGHWAYS
ON ROAD SAFETY IN ALBA COUNTY
20 STUDIU PRIVIND POSIBILITATILE DE IMBUNATATIRE A ADERENTEI PNEURILOR
ROTILOR AUTOMOBILELOR (TRACTOARELOR) PE DIVERSE
SUPRAFATE DE RULARE
STUDY ON THE POSSIBILITIES OF IMPROVING THE GRIP
OF CAR (TRACTOR) WHEEL TYRES ON VARIOUS ROAD SURFACES
23 CERCETARI PRIVIND POSIBILITATILE DE IMBUNATATIRE
A SISTEMELOR DE CIRCULATIE RUTIERA
PRIN MONITORIZAREA TRAFICULUI
STUDIES AND RESEARCH ABOUT OPPORTUNITIES TO IMPROVE
THE ROAD TRAFFIC SYSTEMS THROUGH TRAFFIC MONITORING
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EAEG - MVT 2022
THE 17TH EUROPEAN AUTOMOTIVE CONGRESS
THE XXXII™ SIAR INTERNATIONAL CONGRESS OF AUTOMOTIVE AND TRANSPORT ENGINEERING
THE IV™ EDITION OF THE INTERNATIONAL CONGRESS OF MOTOR VEHICLE AND TRANSPORTATION
ENGINEERING - MVT
EAEGC MVT 2022 - AL 17-LEA CONGRES EUROPEAN DE AUTOMOBILE
AL 32-LEA CONGRES INTERNATIONAL AL SIAR DE INGINERIE A AUTOVEHICULELOR SI TRANSPORTURILOR
26 - 28 Octombrie 2022, Universitatea Politehnica din Timisoara, Romania
TEMA CONGRESULUI:
Together for a better and safer mobility — Motor Vehicle and Road Transportation

Al 17-lea Congres European de Automobile (Congresul EAEC),
in acelasi timp si a 32-a editie a Congresului International anual al
SIAR de Inginerie a Autovehiculelor si Transporturilor a fost organizat
in perioada 26.10 — 28.10.2022 de Universitatea Politehnica din
Timisoara.

Deja consacrat drept un eveniment stiintific major in comunitatea
cercetitorilor, cadrelor didactice universitare si a altor specialisti din
domeniul ingineriei autovehiculelor, transporturilor si sigurantei
rutiere, Congresul EAEC MVT 2022 a avut la baza experienta
acumulatd de comunitatea SIAR pe parcursul a 31 de editii anterioare
ale congresului, dar §i alte manifestiri stiintifice si profesionale
organizate in spatiul universitar politechnic roméanesc.

Al 17-le Congres European de Automobile, a 32-a editie a Congresului
International anual al SIAR de Inginerie a Autovehiculelor si
Transporturilor - EAEC MVT 2022 - a fost organizat de Facultatea
de Inginerie Mecanici din cadrul Universitagii Politehnica din
Timisoara - unul dintre centrele nationale de excelenta in cercetarea
aplicativa si fundamentali din domeniul ingineriei autovehiculelor
si transporturilor rutiere, cu o largd recunoastere internationala si

puternic ancorat la mediul economic specific favorizat de prezenta in

zond a unor puternice companii producitoare de subansambluri sau
componente auto.

Congresul a fost insotit de un ansamblu de manifestiri care au atras
atentia specialistilor prezenti la Timisoara cu aceastd ocazie. Congresul
EAEC MVT 2022, impreund cu celelalte activititi specifice ingineriei
autovehiculelor si transporturilor organizate intr-o strinsi corelare, a
oferit prilejul stabilirii unor contacte utile de colaborare si informare
in domeniul problemelor actuale privind dezvoltarea autovehiculelor,
siguranta transporturilor rutiere, protectia mediului etc.

Printre factorii determinanti in dezvoltarea domeniului ingineriei au-
tovehiculelor se numard schimbul activ de idei si cunostinte, aspect
ce caracterizeazi societatea actuali. Intalnirile i schimbul de idei si
informatii au fost cu atit mai asteptate cu cit au survenit unei perioade
dificile generate la nivel mondial de pandemia COVID19 care a limitat
semnificativ libertatea de miscare si contactele directe intre specialisti.
Intr-o conceptie sistemici adoptati de SIAR pentru congresele sale -
»Academia, Industry and Government: together for automotive engi-
neering development”, un numir important de specialisti din mediile
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academic, social si economic din tard si de peste hotare au participat la
lucririle congresului, fapt ce a permis abordarea in profunzime a teme-
lor importante care preocupi societatea contemporand privind rolul,
locul si dezvoltarea viitoare a autovehiculelor. Putem accepta ideea unui
restart promigitor in perspectiva congresului international al SIAR din
2023 ce va fi gazduit de Universitatea Politchnica din Bucuresti.

Subiectele propuse pentru Congresul European de Automobile —
Congresul International de Inginerie a Autovehiculelor si Transpor-
turilor — EAEC MVT 2022 intr-un context generos oferit de tema
principald a congresului , Together for a better and safer mobility

6
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- Motor Vehicle and Road Transportation” au asigurat un cadru
stiintific adecvat unor schimburi de idei si dezbateri intense si obiective,
au reflectat aceste preocupiri din domeniul ingineriei autovehiculelor si
transporturilor, fiind orientate pe urmitoarele directii: sisteme avansate
de propulsie, conceptia si incercarea autovehiculelor, vehicule de teren,
metode avansate in ingineria autovehiculelor, materiale, tehnologii
de fabricatie si mentenantd pentru autovehicule, securitate rutiera,
mobilitate.

Cei aproape 200 participanti la congres din 11 ¢iri au avut prilejul de a
se implica activ la lucririle stiintifice prezentate in sesiunea plenard, ct
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si in cadrul multiplelor sectiuni desfisurate simultan, work-shop-uri si
dezbateri, expozitii, vizite tematice, activitati sociale.

In cadrul ceremoniei de deschidere a congresului care a avut loc in
Auditoriul Centrului de Conferinte al Universititii Politehnica din
Timisoara — prof. univ. dr. ing. Liviu Nicolae MIHON — Presedintele
Congresului EAEC MVT 2022, dupi salutul de bun venit adresat tu-
turor celor prezenti l-a invitat pe prorectorul Universititii Politehnica
din Timisoara — prof. univ. dr. Sorin MUSUROYI, si prezinte mesa-
jul siu participantilor la congres. In debutul mesajului siu de salut
prilejuit de deschiderea oficiala a lucririlor congresului EAEC MVT
2022 Prof. dr. ing. Nicolae BURNETE - Presedintele SIAR a pro-
pus pdstrarea unui moment de reculegere in memoria presedintelui de
onoare al SIAR prof. dr. ing. Eugen Mihai NEGRUS si al altor colegi
plecati din mijlocul nostru in cursul anului 2022, apoi a urat succes
deplin lucrérilor congresului.

In continuare, au prezentat mesaje delegatilor la Congresul EAEC
MVT 2022 Brigadier gen. (ret). Gunter HOHL — fost vicepresedinte
FISITA si fost Presedinte si actualmente Presedinte ad-interim al EAEC

— care a prezentat in context si istoricul si activitatea EAEC, Conf. dr.
ing. Virgil STOICA — decanul Facultatii de Inginerie Mecanica din
cadrul Universitiii Politechnica din Timisoara, Prof. dr. ing. Corina
SANDU - presedinte ISTVS — SUA.

Dupi ceremonia festivi de deschidere a congresului s-a trecut la
prezentarea lucririlor in plen.

Au fost prezentate lucriri urmirite cu un larg interes de auditoriu
de citre Academician Ioan Boldea (Universitatea Politehnica din
Timisoara) — ,,Automotive electric propulsion systems: recent progress”,
Ing. Stefan Kanya — AVL List ,Future perspectives of ice in the
global powertrain spectrum”, Ing. Florin COTOFAN, Robert Bosch
Romania — ,, The path to emissions-free mobility must be technology-
neutral”, Dr. ing. Alexander SIMIONESCU, Renault Technologie
Roumanie — ,Intelligent energy management systems for the vehicles
of the future”, Ing. Giinther HORSAK, ZF -, Power electronics trends
and SiC in particular”, Prof. dr. ing. Corina SANDU, Virginia Tech &
ISTVS — , Challenging Terrains Mobility Studies”, Prof. dr. ing. Cornel
STAN, West Saxon University— ,Automotive development ways:

7
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more than electric, digital and autonomous”. Lucririle pe sectiuni au

fost prezentate in spatiile primitoare si multifunctionale asigurate in
cadrul Facultitii de Inginerie Mecanici si ale Centrului de conferinte al
Universitatii Politehnica din Timisoara.

Dupi lansarea invitatiilor de participare la congres, dintre lucririle
propuse pentru prezentare in cadrul sectiunilor Congresului EAEC
MVT 2022, in urma procesului de evaluare au fost in final acceptate
pentru prezentare si publicare 62 lucriri. Dintre acestea, 58 au fost
sustinute in cadrul sectiunilor tehnice organizate in cadrul congresului.
Pentru primirea si evaluarea lucrdrilor a fost utilizatd o platforma
moderni de management a conferintelor (http://www.siarcongress.eu).
Lucririle prezentate in congres vor fi publicate cu concursul IOP Pub-
lishing Ltd.

La lucririle Congresului au participat cadre didactice universitare,
cercetdtori si specialisti din domeniul ingineriei autovehiculelor si
transporturilor din Austria, Franta, Germania, Italia, Macedonia de
Nord, Turcia, Ungaria, Spania, SUA, Republica Moldova si Roméania.
Congresul a prilejuit atit prezentarea rezultatelor activittilor de
cercetare desfisurate, cAt si schimburi de opinii pe diverse teme de
interes.

In ziua a treia a congresului s-au organizat vizite tehnice la companii
de renume din zond, activititi ce s-au bucurat de o atentie speciala din
partea delegatilor la prezenti la congres.

Desfisurarea in paralel cu lucririle Congresului EAEC MVT 2022 a
fazelor pe tari ale Concursului international studentesc de inginerie a
autovehiculelor ,,Prof. univ. ing. Constantin GHIULAI” la cele doud

8

sectiuni ,Dinamica autovehiculelor” (a VIII-a editie) si “Automo-
tive CAD — CATIA V5” (a V-a editie) cu participarea a 52 studenti
reprezentdnd 12 universititi din Roménia si Republica Moldova,
castigitori ai fazelor locale, a contribuit din plin la construirea in
randul participantilor a unei imagini optimiste, pline de incredere in
viitorul ingineriei autovehiculelor in Romania.

O activitate speciald de tip workshop, destinatd atit studentilor
participanti la concurs, cit si studentilor automobilisti din Universitatea
Politehnica din Timisoara, a fost organizati pentru a patra oard in
cadrul congreselor SIAR impreund cu specialistii Registrului Auto
Roman pentru prezentarea conceptului ,PEMS - Portable Emissions
Measurement Systems” - moderator ing. Tiberiu MELENCU — RAR.

Congresul European de Automobile (Congresul EAEC) — Congresul
International al SIAR de Inginerie a Autovehiculelor si Transporturilor
— EAEC MVT 2022 rimine pentru toti participantii o manifestare
stiintificd de referintd in multiple planuri, cu un program complex,
variat si interesant, desfisurat intr-o atmosfera de profesionala.

Felicitim comitetul de organizare a Congresului EAEC MVT 2022 si
invitdim participantii la editia a XXXIII-a a Congresului international
anual al SIAR de inginerie a autovehiculelor si transporturilor —
ESFA 2023 ce se va desfisura in toamna anului 2023 la Universitatea

Politehnica din Bucuresti!

Prof. univ. dr. ing. Minu MITREA
Secretar General SIAR
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CONCURSUL INTERNATIONAL STUDENTESG DE INGINERIE A AUTOVEHICULELOR
~Profesor universitar inginer Constantin GHIULAI®

Sectiunea ,Dinamica autovehiculelor” - Editia a Vlll-a / Sectiunea ,Automotive CAD — CATIA” - Editia a V-a
Universitatea Politehnica din Timisoara, 26.10. - 28.10.2022

THE INTERNATIONAL CONTEST FOR STUDENTS IN AUTOMOTIVE ENGINEERING
-PROFESSOR ENG. CONSTANTIN GHIULAI
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ZAn perioada 26.10 — 28.10.2022, pe durata celui

de al 17-lea Congresul European de Automo-
EAEC), respectiv al 32-lea
Congres International de Inginerie a Autovehicu-
lelor si Transporturilor Rutiere EAEC MVT 2022,
organizat de citre Societatea Inginerilor de Auto-

bile (Congresul

mobile din Roménia la Universitatea Politehnica
din Timisoara, au avut loc fazele finale ale Concur-
sului international studentesc de inginerie a auto-
vehiculelor ,Prof. univ. ing. Constantin Ghiulai” la
sectiunile "Dinamica autovehiculelor” si ,, Automotive
CAD - CATIA’, organizat, de asemenea, de SIAR.
Cagtigatorii concursurilor organizate in fiecare
universitate au constituit echipele delegate pentru
participarea la faza nationala.

La faza finala a celei de a opta editii a sectiunii ,Dinamica autovehicu-
lelor” a concursului au participat 29 studenti reprezentind 11 universitati:
Universitatea din Oradea, Universitatea , Aurel Viaicu” din Arad, Univer-
sitatea Politehnica din Timisoara, Universitatea Tehnicd din Cluj-Napoca,
Universitatea ,Transilvania” din Brasov, Universitatea din Craiova, Univer-
sitatea din Pitesti, Universitatea Tehnica a Moldovei din Chisindau, Universi-
tatea ,Dundrea de Jos” din Galati, Universitatea Politehnica din Bucuresti,
Academia Tehnica Militara , Ferdinand I” din Bucuresti.

Anterior, in toate aceste universititi au fost organizate cu un succes

deosebit competitii in cadrul fazei locale (pe univer-
sitate) a concursului la care au participat circa 200
de studenti la programele de studii universitate din
domeniul ”Ingineria autovehiculelor”

Pe baza rezultatelor obtinute la faza finala a probelor
de concurs, cu sprijinul AVL Romania, au fost acor-
date urmatoarele premii:

Premiul]l ~ David DAN - Universitatea Tehnica din
Cluj-Napoca;

Premiul II Paul TURCOANE -
Tehnica din Cluj-Napoca;

Premiul III Mihai - Alexandru BADEA - Universi-
tatea din Pitesti;

Ion Catalin Magheru — Universitatea din

Universitatea

Mentiune
Pitesti;
Clasamentul pe echipe stabilit pe baza rezultatelor obtinute de membrii

acestora a aratat astfel:

Locul I echipa Universitatii Tehnice din Cluj-Napoca;
Locul I echipa Universitdtii din Pitesti;

Locul Il echipa Universitdtii Transilvania din Bragov;
Mentiune  echipa Universitatii din Oradea.

Comisia nationala de concurs a fost constituita din Prof. dr. ing. Ton
TABACU - Universitatea din Pitesti, coordonator national, Prof. dr. ing.
Ioan - Adrian TODORUT - Universitatea Tehnici din Cluj-Napoca, Prof.
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dr. ing. Stefan TABACU - Universitatea din Pitesti, Conf. dr. ing. Loreta
SIMNICEANU - Universitatea din Craiova, Conf. dr. ing. Horia BELES
— Universitatea din Oradea, Conf. dr. ing. Mugurel — Salvadore BURCIU
— Universitatea ,Dunirea de Jos” din Galati, S.I. dr. ing. Ramona - Monica
STOICA - Academia Tehnica Militara ,Ferdinand I” din Bucuresti, S.l.
dr. ing. Adrian BUDALA - Universitatea ,Transilvania” din Brasov, S.1. dr.
ing. Dan - Alexandru MICU - Universitatea Politehnica din Bucuresti,
Prof. dr. ing. Minu MITREA — Secretar general SIAR (initiator concurs).
A cincea editie a fazei finale a concursului la sectiunea ,, Automotive CAD
- CATIA” a intrunit 22 studenti reprezentind 9 universitati: Universitatea
Tehnica din Cluj-Napoca, Universitatea din Oradea, Universitatea Politeh-
nica din Timisoara, Universitatea Politehnica din Bucuresti, Universitatea
,Dundrea de Jos” din Galati, Universitatea din Piteti, Universitatea Tehnicd
a Moldovei din Chisindu, Universitatea Ovidius din Constanta si Academia
Tehnica Militard ,Ferdinand I” din Bucuresti.

Si pentru aceastd sectiune, anterior, au fost organizate in universitati
faze locale la care au participat circa 120 studenti la programele de studii
universitate din domeniul ,Ingineria autovehiculelor”. Pe baza rezulta-
telor obtinute la probele de concurs au fost acordate urmatoarele premii:

Premiul]l ~ Elias BURGHELEA - Universitatea Politehnica din Timisoara;
Premiul Il George-Eugen BERCARU - Universitatea Ovidius

din Constanta;
Premiul III ~ Alexandru BOTEZ — Universitatea Politehnica din Bucuresti;
Mentiune  Serban-Mihai SFERLE — Universitatea din Oradea.

Tematica, bibliografia §i regulamentul de organizare au fost elaborate de
cadre didactice din universitatile participante si Secretariatul General al
SIAR.
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Comisia nationalid de concurs a fost constituitd din Prof. dr. ing. Virgil
TEODOR - Universitatea ,Dunirea de Jos” din Galati - coordonator
national, S.. dr. ing. Emilian - Vasile BORZA - Universitatea Tehnica
din Cluj-Napoca, Sl dr. ing. Daniela VOICU - Academia Tehnica
Militara ,FERDINAND I” din Bucuresti, S.I. dr. ing. Camil TUDOR -
Universitatea ,Ovidius” din Constanta, Lector univ. dr. Olivian PADURE
— Universitatea Tehnici a Moldovei din Chisinau, Asist. drd. ing. Andrei
BORBOREAN - Universitatea Politehnica din Timisoara, Asist. drd.
ing. Adrian - Aristide ASIMOPOLOS - Universitatea Politehnica din
Bucuresti, Asist. drd. ing. Florin - Bogdan SCURT - Universitatea din
Oradea, Ing. Florin - Ciprian MARINESCU - Renault Technologie
Prof. dr. ing. Minu MITREA - Secretar general SIAR

(initiator concurs).

Roumanie,

Concursul a beneficiat de suportul logistic consistent asigurat de
Facultatea de Inginerie Mecanici a Universitatii Politehnica din Timisoara
(inclusiv masa si cazarea studentilor).
Toti studentii participanti au primit Diplome de merit pentru rezultatele
deosebite obtinute la concurs.
Societatea Inginerilor de Automobile din Roménia — SIAR va organiza
urmitoarea editie a Concursului international studentesc de inginerie
a autovehiculelor ,Prof. univ. ing. Constantin Ghiulai’, cu sectiunile
“Dinamica autovehiculelor” si ,Automotive CAD — CATIA, in toamna
anului 2023, simultan cu al XXXIII-lea Congres International al SIAR de
Inginerie a Autovehiculelor si Transporturilor gizduit de Universitatea
Politehnica din Bucuresti.
Pentru detalii suplimentare, va rugam sa accesati
http://siar.ro/siar-junior/

Prof. univ. dr. ing. Minu MITREA

Secretar General SIAR
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EXPLORARI LINGVISTICE IN INGINERIA AUTOVEHICULELOR (1X)
A LINGUISTIC JOURNEY IN THE FIELD OF AUTOMOTIVE ENGINEERING [IX]
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pentru reducerea emisiilor de
gaze cu efect de serd, dintre care
dioxidul de carbon (CO,) este
considerat principalul respon-
sabil pentru incilzirea globala.
Este bine cunoscuti strategia , Fit
for 5™ care presupune obligatia
legald a fiecirui stat membru de
a realiza o reducere a emisiilor de gaze cu efect de sera de cel putin
55% pana in 2030 (fatd de nivelul anului 1990), ca etapi intermediard
pentru atingerea obiectivului european de a fi primul continent neutru
din punctul de vedere al emisiilor de CO, (,,carbon neutral”)2.

Astfel, cuplul de termeni din limba englezi decarbonization / decarbo-
nation apare cu o frecventi foarte mare in discurs, desemnéind renun-
tarea la sursele de emisii de gaze cu efect de sera (i.e,, CO,- eq.?) pentru
a se atinge, in 2050, neutralitatea din acest punct de vedere, deziderat
afirmat si asumat la nivelul Uniunii.

In randurile care urmeazi ne propunem o cercetare asupra circulatiei
termenilor utilizati in limbile englezi, franceza, germana si roméana

pentru a desemna renuntarea la sursele de emisii de gaze cu efect de serd®.

1. https://www.consilium.europa.eu/en/policies/green-deal /
fit-for-$5-the-eu-plan-for-a-green-transition/

2. Facem aici precizarea ci la nivelul UE se foloseste expresia ,carbon neutral”, fara
ca aceasta sa insemne ci se referd exclusiv la CO,. Pentru toate celelalte gaze cu
efect de sera (e.g,, H,0,N,0,CH, etc) se foloseste unitatea de masura »CO, echiva-
lent, CO -eq”, altfel spus, acestea se convertesc la o emisie echivalenti de CO,, cal-
culati din conditia obtinerii aceluiasi potential de incdlzire globald (GWP — Global
Warming Potential); in egala masurd, probabil din considerente ce tin de economia

de cuvinte, in jargonul european se foloseste termenul de ,carbon” pentru ,carbon
dioxide”
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Scopul acestei cercetari este extragerea unor concluzii cu privire la
pertinenta si particularititile statutului §i utilizarii termenului consa-
crat in limba romani pentru aceasta problematici — decarbonizare.
Asadar, in limba englezi, conform Cambridge Dictionary,

decarbonize =to stop or reduce carbon gases, especially carbon dioxide,

being released into the atmosphere as the result of a process, for example th
e burning of fossil fuels (https://dictionary.cambridge.org/dictionary/
english/decarbonize)

Prin urmare, acceptiunea cu care unul dintre termeni este utilizat in
aceasta limba existd deja consemnati si consacrata lexicografic.

In spatiul francez, discutia lingvistica este lansati, se dezbate asupra
alegerii celei mai pertinente intre cei doi termeni vehiculati, respectiv
décarbonation sau décarbonisation, ambii utilizati cu acceptiunea de
yansamblu de mdsuri si tehnici implementate in vederea limitdrii emisiei
de carbon a unei intreprinderi, unui sector de activitate, unei tari sau unei
economii”,  (https://www.orygeen.eu/docs-actus/glossaire/decarbo-
nisation/). Se aratd ca existenta acestui cuplu se datoreazi probabil
preluarii modelului englezesc al lui decarbonization/ decarbonize/
decarbonation si se noteaza chiar o sugestie ficuta prin dictionarul Le
Petit Larousse, in varianta web, pentru un al treilea termen echivalent,

1"
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respectiv décarbonatation. Totusi, acesta nu pare a fi facut ,carierd’, in
circulatie raimanand aceiasi décarbonation/ décarbonisation. Numeroase
pagini internet’ semnaleazi necesitatea ca Academia franceza sa tran-
seze intre cei doi, dati fiind frecventa aproape egald a ambilor*, raima-
nind deocamdatd ca legiferati varianta décarbonation, consacrata
in Journal Officiel® din 24 septembrie 2019, cu urmitoarea definitie:
ensemble des mesures et des techniques permettant de réduire les émissions
de dioxyde de carbone. O institutie cu rol important in terminologie,
respectiv Commission d'enrichissement de la langue frangaise, precizeazd
ca echivalentul lui décarbonation in engleza este decarbonization, afir-
mand astfel implicit preferinta pentru mentinerea lui décarbonation in
detrimentul lui décarbonisation, desi si in limba engleza curenti circula
aproape cu aceeasi frecventa si decarbonation. Ceea ce trebuie retinut
insd este efervescenta’ pe care pertinenta utilizarii unuia sau a celui-
lalt dintre termeni o suscita in spatiul lingvistic francez, faptul ca unul
dintre ei este deja consacrat lexicografic de citre autoritatea normativa,
cu acceptiunea care ne intereseazi, iar ceea ce pare ci se asteapta de la
aceasta este ca si celalalt termen si primeasci aceeasi autorizare norma-
tivd, data fiind circulatia sa.

In limba germani, Dekarbonisierung este un substantiv derivat de la
verbul dekarbonisieren, derivat la rAndul siu din verbul karbonisieren cu
ajutorul prefixului de-, si face referire la masurile luate pentrua trecela o
economie cu emisii scazute de carbon. Termenul este foarte des intalnit
in documentele UE si in strategia europeana Europa 2020 pentru creg-
tere durabila. Desi dictionarul german Duden mentioneaza ca verbul
karbonisieren ( a transforma in carbon) este invechit, acesta dobandeste
noi semnificatii odati cu incalzirea globala. Astfel, prima acceptiune a
lexemului Dekarbonisierung in dictionarul german DUDEN online este:
1. Reducerea emisiilor de carbon (mai ales prin renuntarea la combus-
tibilii fosili), renuntarea la energia carbonica

A doua acceptiune este:

2. Indepirtarea carbonului, a materiilor cu continut de carbon.
Dekarbonisierung des europdischen Verkehrssektors
(https://cordis.europa.eu/article/
id/436498-decarbonising-europe-s-

transport-sector/de)

Dekarbonisierung und Energieresilienz in der EU (https://www.ecologic.
eu/de/14453)

Wikipedia aminteste de asemenea varianta Entkarbonisierung cu
prefixul privativ ent-; aceasta varianti este insa foarte rar intdlniti si nu
este consacrata in dictionare.

Asadar, sensul modern al lexemului a cirui radicina unici (lat. carbo)
este prezentd in termenul utilizat in toate cele patru limbi este consa-
crat si in dictionarul oficial al limbii germane. Astfel, trei din cele
patru limbi in discutie l-au integrat in norma lingvisticd, rimanind

in discutie, mai ales in spatiul francez, daci §i termenul paralel poate

3. Ex.: https://www.connaissancedesenergies.org/questions-et-reponses-ener-
gies/vocabulaire-faut-il-privilegier-le-terme-decarbonation-ou-decarbonisation

4. Motorul de cautare Google identifici 273 000 de rezultate pentru décarbonation
siin jur de 229 000 pentru décarbonisation

S. Echivalentul Monitorului Oficial din Roménia

6. Acest organism functioneazi sub autoritatea Primului Ministru, se pronunti cu
privire la termenii nou apéruti si colaboreazi cu Academia franceza

7. A se vedea si https: //www.connaissancedesenergies.org/questions-et-reponses-
energies/vocabulaire-faut-il-privilegier-le-terme-decarbonation-ou-decarbonisati-
on ; https://www.sami.eco/blog/decarbonation-decarbonisation; https://www.
linkedin.com/pulse/d%C3%A9carbonation-ou-d%C3%A9carbonisation-la-bon-
ne-d%C3%A9finition-gazaignes?originalSubdomain=fr

12

dobandi acelasi statut oficial. Care este starea in limba romana? Un
lucru este cert: in DEX nu exista termenul decarbonizare si, dupa
stiinta noastrd, nici dezbateri lingvistice publice in jurul adecvirii folo-
sirii lui in limba romani. Ca frecventa de utilizare insi, Google iden-
tifici la acest moment in jur de 33 400 de rezultate, ceea ce indici o
circulatie mare, daci tinem seama de faptul ci este vorba despre un
termen de specialitate si inca unul cu statut de neologism (probabil
chiar barbarism in unele conceptii). Surse diverse precum deloitte.
com, infoclima.com, ing.ro, europa.eu etc. probeaza faptul ci termenul
decarbonizare este utilizat in limba romani cu sensul de reducere a
emisiilor de carbon, adica sens identic cu termenii omologi descrisi mai
sus in limbile engleza, franceza si germana®. Se pare, de asemenea, ca
termenul nu cunoaste un concurent cu aceasti acceptiune, agsa cum
se intampla in engleza si francezd, decarbonizare fiind singurul utilizat
pentru a desemna acest proces de reducere a emisiilor de carbon.’
Desi termenul decarbonizare mai este utilizat i cu un alt sens decét cel
care ne intereseazi, este important faptul ca pentru definitia reducerii
emisiilor de carbon nu este utilizat decit decarbonizare. Acesta este
un avantaj lingvistic. Rimane si constatim ci daca forma lui poate
sd trezeascd rezerve in ceea ce priveste pertinenta adoptarii, intrucat
odati descompus in carbonizare'’ si prefixul de-, il trimite pe vorbitor
spre sensul fiecaruia dintre aceste doud morfeme'!, sens care nu se
apropie de cel cu care este utilizat astazi decarbonizare, recomandarea
noastra este ca aceste rezerve si fie indepartate, intrucit este evident
ca termenul nu a fost derivat pe teren autohton, ci a fost imprumutat
din limba engleza, cu forma si continut, proces absolut natural si siste-
matic, produs in general in orice limba pe parcursul evolutiei sale, si in
particular in limba roména'.

In cazul de fati, avand in vedere:

i. larga circulatie curenta a termenului decarbonizare;

ii. necesitatea stringenti in actualul context climatic a acoperirii defini-
tiei reducere a emisiei de carbon printr-un termen apropriat;

iii. lipsa unei variante concurente pentru decarbonizare si forta termino-
logica astfel dobanditi;

iv. declangarea discutiei i reflectiei pe marginea termenului chiar in
aceste randuri,

nu ne riméane decat sa speram ci Academia roména va lua act de necesi-
tatea integrarii acestui termen in zestrea terminologici a limbii roméne
si cd vom putea in curdnd si constatim prezenta termenului descris, cu

viata lui actuala reald, atat in DEX, cét si in dictionarele terminologice.

8. Ca ocurente specifice, putem mentiona: ,,obiectiv de decarbonizare”, ,,sce-
nariu de decarbonizare”, ,,nivel de decarbonizare”, ,,decarbonizarea econo-
miei” etc.

9. Exista si termenul decarbonare, dar acesta se referd la reducerea con-
sumului de carbune. Este adevarat ca decarbonizare mai este utilizat si cu
un alt sens, anume echivalent cu decalaminare, in cazul motorului termic.
Termenul decarbonificare nu este utilizat decat cu referinta la exploatarea
carbunelui.

10. Cf. https://dexonline.ro/: Carbonizare = Actiunea de a se carboniza si
rezultatul ei. A4 carboniza = (Despre carbuni) A se descompune termic in
lipsa oxigenului din aer sau in prezenta unei cantitati insuficiente de oxigen;
(despre lemne) a se preface in carbuni (prin ardere) in prezenta unei cantitati
mici de aer; (despre alte materii organice) a se descompune (prin ardere).
11. Carbonizare | decarbonizare sugerand figurativ un proces reversibil,
ceea ce nu este cazul.

12. Tot naturala si sistematica este insa si rezistenta la imprumuturile lingvis-
tice. Uzul este cel care decide in final asupra mentinerii sau nu a unei forme
imprumutate.
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ANALIZA FLUXULUI TRAFIGULUI RUTIER INTRE O INTERSECTIE
SEMAFORIZATA S1 0 INTERSECTIE DE TIP GIRATORIU

TRAFFIC FLOW ANALYSIS BETWEEN A SIGNALIZED INTERSEGTION

AND A ROUNDABOUT INTERSEGTION

REZUMAT: Lucrarea isi propune si analizeze parametrii de trafic in contextul orelor
de vérf prin compararea a 2 tipuri de intersectie: intersectie cu sens giratoriu, respectiv
intersectie semaforizata. Analiza a fost efectuatd in orele de virf deoarece s-a observat
formarea coloanelor de vehicule care tranziteazd intersectia. Analiza a fost realizatd prin
colectarea volumelor de trafic si simularea fluxului de trafic utilizand soft-ul Synchro 6.

e 1.INTRODUCTION

- S..dr.ing. . .

A Alexandru fonut Road safety is an important aspect
s} “=*| rRADU! in traffic analysis due to the fact that

Wl aexandruradu@unitbv.ro

a large number of vehicles on the

road can lead to traffic accidents.

S..dr.ing. Most accidents occur in urban
?8%2:‘: Adrian areas in intersections because

signal intersections are the most
"Universitatea ,Transilvania” din Brasov,
Departamentul de Autovehicule si Transporturi,
Str. Politehnici, Nr.1, 500024 BRASOV, Romania
2 Universitatea din Oradea, Departamentul

common type of road nodes where
vehicles cross paths [1][2]. Besides

de Inginerie Mecanicd si Autovehicule, St. accidents,  intersections  create
Universitatii, Nr. 1, ORADEA, Roménia congestions  thereby increasing
environmental  pollution  and
energy consumption [3][4][S].

Because of the facts mentioned, our study aims in comparing which type of
intersection is more suitable not only to reduce congestion and in regards
reduce pollution, but also help reduce the number of accidents by studying
the conflict points of the vehicles inside the intersection. To obtain valid and
precise results, using the measured traffic volumes, a simulation was created
using the software Synchro 6. This program is used to visually observe the

Fig. 1. Geometrical design of the intersections (a-signalized, b-roundabout)
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Rezultatele au ardtat cd fiecare intersectie are punctele sale forte si slabe, dar in ceea ce
priveste fluiditatea generali a traficului, intersectia semaforizata are rezultate mai bune
datorita controlului precis a fluxului de trafic.

Keywords: Intersection, Traffic flow, Traffic analysis, Geometry comparison, Road
analysis

Table 1. Traffic volumes for all four directions

Traffic volumes [vehicle/hour]

(lslil;acltgll(:; Left turn Right turn
N-S direction 592 47 208
S-N direction 961 554 90
W-E direction 77 345 157
E-W direction 193 213 156

traffic flow in an intersection and to calculate various parameters such as
fuel consumption, waiting time, energy consumption, congestion, etc. [6]
[7]. A similar study was conducted that aimed in analyzing the noise level
of traffic between a signal and roundabout intersection. The results shown
that a roundabout intersection was noisier compared to a signal intersection
because of the uncontrolled nature of the traffic flow [8][9][10].

2. OBJECTIVES AND ANALYSIS OF THE INTERSECTIONS

The objective of this paper was to determine the differences between a
signal intersection and a roundabout intersection on the same road section
with the same traffic flow. The intersection is a four-way cross, situated in
an urban residential area that connects the center to the outskirts of the
city. The vehicle volume was measured on all four
sides using the vehicle/hour as the unit and also the
volume was separated for three directions (straight,
left and right turn). The analysis was performed
during rush hour because the formation of columns
of vehicles transiting the intersection was observed.
The geometrical design of both intersections is
presented in figures 1 and 2.

We can observe the difference of the intersection
design, the signal intersection has two channelized
right turns and pedestrian crossing inside while in
the roundabout these crossing is in the outside
area of the intersection. Also, the roundabout
is larger to accommodate large trucks inside the
radius of the intersection.

For straight, left turn and right turn directions, the
traffic volumes were measured. The measurement

was done in the rush hour traffic (between 17:00

13
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a b and 18:00 on a Wednesday) to better calculate
the maximum traffic flow for the section. For
one hour, the traffic flow was measured and
centralised in table 1.

The measurement was vehicle/hour and the
time interval when the traffic was recorded
was between 17:00 and 18:00 during rush
hour. The directions correspond to the North,
South, West and East for each intersection
arm. Also, the traffic volumes include all types
of vehicles, personal cars, trucks and busses.
3.INTERSECTION COMPARISON USING
SYNCHRO 6 SOFTWARE

Based on the traffic volumes measured at
the intersection and using the Synchro 6
program, both intersections were analysed.
The following image shows the interface of the
traffic volume input program.

oth intersections have the same directions
and same traffic volumes in order to obtain
comparable figures. In the next phase, the
[ | simulation was performed for both types of
Fig. 3. Signal intersection simulation intersections. Infigure S, the signal intersection
simulation is presented and in figure 6, the
roundabout intersection is presented.

The intersection is pre-timed with a total cycle
length of 120 seconds. N-S and S-N directions
have a total green light time of 76 seconds and
W-E, E-W respectively have a 44 second green
time. The signal timing cycle of 120 seconds
is set as according with the traffic standard
established in the Highway Capacity Manual
[11].

The configuration of this intersection is

Fig. . Vehicle delay when entering the intersection (a-signalized, b-roundabout) 2 standard one lane for left turn and one

Table 2. Vehicle delay comparison lane for straight and right turn respectively.
Furthermore, 2 channelized right turn lanes
Delay [seconds] )
. . . . . were added to study their outcome on the
Signal intersection Roundabout intersection traffic l
raffic flow.
Left Straight | Right Left Straight Right
—— s k. 5 b ko 5 The roundabout is configured with three
N-S direction 25-40 40-60 1525 15-25 1525 <5 lanes. In the center radius two lanes for entry
S-N direction >60 >60 15-25 40-60 40-60 <5 on each direction and three lanes for the E-W
W-E direction >60 25-40 <5 40-60 40-60 <$ direction.
E-W direction 40-60 | 25-40 < >60 >60 <5 4. SIMULATION RESULTS

The software automatically calculated the traffic
flow in the desired intersection based on the
traffic volumes, lanes and signal timing. Three
parameters are analysed in this regard: the
vehicle delay when entering the intersection,
fuel efficiency and average speed. The first graph
containing the delay parameter is presented for
both intersections in figures S (a and b).

The graph results are presented in table 2
as a direct comparison between the two

intersections.

Fig. 6. Vehicle fuel efficiency (a-signalized, b-roundabout)

It can be observed that in most situations

14



ISSN 1842 - 4074

Ingineria automobilului Nr. 65 / decembrie 2022

where there is a large number of vehicles, the
signal intersection has less waiting time for
straight direction because of the controlled state
of the traffic flow.

Another parameter studied was the fuel
efficiency for the vehicles that await entry in the
intersection. This parameter is measured in km/1
and describes the overall fuel consumption of
a vehicle waiting entry in the intersection. The
graph is presented in figures 6 (a and b).

Fuel efliciency for each direction is presented in
table 3. The colour codes make an easier readout
of the results for both cases.

Results of the simulation show that overall, the
roundabout is less fuel efficient than the signal
intersection. This is a result of the better traffic flow
control of the signal intersection, the roundabout
having an uncontrolled vehicle entry, meaning that
vehicles don’t completely stop before entering the
intersection, thus making vehicle fuel reduction
systems such as the START-STOP feature useless.
The last parameter we analysed was the vehicle
average speed in and out of the intersections. This
graph is presented in figures 7 (aand b).

The results of the graphs are presented in table 4.
The results show that in the case of the signal
intersection, a constant 10 to 20 km/h could be
achieved even when there is a large traffic flow
on one of the directions. In the roundabout case,
the speed is lower (<S km/h) where there are
many vehicles awaiting entry in the intersection.
Furthermore, if there is a channelized right turn on
the signal intersection, the speed is over 50 km/h.
5. CONCLUSIONS

In this case study two types of intersections were
analysed (signal and roundabout intersections)
reveal that the more favourable type of
intersection is the signalized one due to the fact
that simulation results show a better overall fuel
efficiency, in terms of less waiting time and a
higher speed during rush hour. The difference
between the two types of intersections is not
that significant. We can observe a better result
of about S to 10% for all parameters in favour
of the signalized intersection. However, the
uncontrolled nature of the roundabout is not
suitable for areas where there is a large traffic
flow. A roundabout has its advantages such
as low waiting time and quick access in the
intersection, but in cases where the traffic is
light. Signalized intersections on the other hand,
have the advantages of being controlled with a
pre-timed system and thus using a smart traffic
light system, the waiting time and traffic flow can
be adjusted in rush hour traffic [12].

Table 3. Vehicle fuel efficiency

Fuel consumption [km/1]
Signal intersection Roundabout intersection
Left Straight | Right Left Straight | Right
N-S direction <2 <2 >15 2-4 2-4 2-4
S-N direction <2 <2 2-4 <2 <2 <2
W-E direction <2 <2 >15 2-4 2-4 2-4
E-W direction <2 2-4 <2 <2 <2 <2

Fig. 7. Vehicle average speed (a-signalized, b-roundabout)

Table 4. Vehicle average speed

Speed [km/h]
Signal intersection Roundabout intersection
Left Straight | Right Left Straight | Right
N-S direction 5-10 5-10 >60 10-20 10-20 20-30
S-N direction <§ <S 10-20 <§ <S <S
W-E direction <5 5-10 >60 5-10 S-10 30-45
E-W direction 5-10 10-20 20-30 <S <$ 20-30
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ANALIZA PRIVIND IMPACTUL CONSTRUIRII AUTOSTRAZILOR
ASUPRA SIGURANTEI RUTIERE IN JUDETUL ALBA

ANALYSIS REGARDING THE IMPACT OF BUILDING UP MOTOR HIGHWAYS

ON ROAD SAFETY IN ALBA COUNTY

ABSTRACT: This workpaper highlights an analysis of road accidents with victims which
took place between the years 2008-2020, on the most criminogenic two European roads
that throughput Alba County: the national road 1 and the national road 7. The current
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dupa Bulgaria in ceea ce priveste

numarul persoanelor decedate in
urma accidentelor rutiere, cu 97
de victime la 1 milion de locuitori, mult peste media europeana (Spania,
Danemarca — 37 victime, Olanda 33 victime, Suedia 27 victime, Marea
Britanie 28 victime), iar din anul 2017 Romania a trecut pe primul loc
cu 98 de persoane decedate la 1 milion de locuitori, devansind astfel
Bulgaria care inregistra 96 de morti in accidente rutiere la 1 milion de
locuitor [5,6].

In anul 2018 in Romania au fost inregistrate 8561 accidente rutiere grave,
soldate cu peste 10.000 de persoane ranite grav, cu 1,3% mai putine
asemenea victime fatd de anul 2017. De asemenea, fati de anul 2016
numarul accidentelor grave de circulatie a scizut cu 4,68 %, respectiv cu
9,56 % fata de anul 2015.

Doua dintre cele mai importante culoare de transport rutier (DN1 si
DN?7) se intersecteaz in municipiul Sebes, jud. Alba, valorile de trafic,
inainte de anul 2014, fiind printre cele mai ridicate din tara.

In perioada 20.06.2011 — 17.12.2013 au fost desfisurate lucririle de
construire ale tronsoanelor Sibiu-Sebes si Sebes-Oristie ale auto-
strazii Al, acestea fiind date in folosinta la data de 18.12.2013. Astfel,
arterele DN1 Sibiu-Sebes si DN7 Sebes-Orastie au fost dublate de Al,
configuratia traficului rutier modificindu-se semnificativ. De mentionat
ca in perioada septembrie 2015-august 2016 tronsonul autostrizii Al
cuprins intre localitatile Cunta (judetul Alba) si Saliste (judetul Sibiu) a
fost inchis traficului rutier pentru reparatii.

In perioada 20.05.2014 - 29.07.2018 au fost desfisurate lucririle de
construire a autostrizii A10, tronsonul 3 Aiud-Turda astfel incat, in data

16

analysis shows the importance of building up motor highways in order to reduce the risk on
the other sections of national — European roads.
Keywords: accident, motor highway, safety

de 30.07.2018 acesta a fost deschis traficului rutier, Dupa aproximativ
6 ani, de la data inceperii constructiei autostrazii A10, in cursul lunii
decembrie 2020 a fost dat in folosinta lotul 1 Sebes-Alba Iulia, iar in anul
urmitor, tot in cursul lunii decembrie a fost deschis circulatiei si lotul 2
al acestei autostrazi. Astfel, incepind cu luna decembrie 2021, autostrada
A10, care face legitura cu celelalte doud mari autostrizi Al si A3 (avand
o lungime totald de 70 km), a fost deschisa in intregime, aceasta preluand
traficul rutier de la Sebes si pani la Turda.

2. ANALIZA ACCIDENTELOR RUTIERE

Producerea accidentelor rutiere este influentati de mai multi factori: de
la cel uman, conditii de drum, starea tehnici a autovehicule, pani la cei
referitori la calitatea infrastructurii rutiere.

In aceasta analiza au fost introduse date privind urmaitoarele sectoare de
drum care totalizeaza 93,1 km de drum national, dublati de 56,3 km de
autostrada:

e DN7 limita Sebes ~Oréstie, de la km 329 pani la km 352 (23 km de
drum);

e DNI1 limite:

o Sibiu-Sebes, de la km 350 pani la km 362+800m (12,8 km);

o Sebes-Alba Iulia, de la km 370 pani la km 375+930m (5,9 km);

o Alba Iulia-Teius, de la km 385+160m pani la km 397+49m (11,9 km);
o Teiug-Aiud, de la km 397+49m pani la km 406+950m (9,9 km);

o Aiud-Turda, de la km 412 pana la km 441+640m (29,6 km).

e Al limite:

o Oristie — Sebes, de la km 0 pana la km 24+110m (24,1 km);

o Sebes-Sibiu, de la km 24+110m pan la km 43+855m (19,7 km);

e A10 limite Aiud-Turda, de la km 41+250m pana la km 53+700m (12,5
Valorile de trafic (valori inregistrate, prin contori ISAF - MCSD) pe DN1
Sibiu — Sebes — Turda si DN7 Sebes — Orastie (conform datelor puse la
dispozitie de CNAIR) sunt prezentate in figura 1 [11].

Se evidentiazi pentru tronsoanele de drum ale DN1: Sebeg-Alba Iulia,
Alba Iulia-Teius, Teiug-Aiud si Aiud-Turda cresteri naturale ale valorilor
de trafic, odata cu cresterea parcului auto national, in timp ce pe tronsoa-
nele DN1 Sibiu-Sebes si DN7 Sebes-Oristie asistim la o scidere semni-
ficativi a valorilor de trafic pentru anul 2015, dupi darea in folosinta a
tronsoanelor Al care dubleazi aceste sectoare de drum national.

Din analiza figurii 2 [11], in care se prezinta evolutia accidentelor rutiere
cu victime, se constata ca in anii 2014 §i 2020, in judetul Alba s-au inregis-

trat cele mai reduse valori ale numirului de accidente rutiere si de victime
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din ultimii 13 ani (47, respectiv 42 accidente rutiere
soldate cu 82, respectiv 77 de victime).

In mod evident, in anul 2014 cind au fost date in folosinta
tronsoane ale Al, in paralel cu DN1 Sibiu-Sebes si DN7,
asistdm la o scadere semnificativa atit a numarului de acci-
dente rutiere, cat si a numarului de victime.

In anii 2015-2016, cind tronsonul Al Siliste — Cunta
a fost inchis circulatiei rutiere, valorile evenimentelor
rutiere si a consecintelor acestora au revenit in plaja anilor
2008 -2013.

Pe DNI1 Sibiu-Sebes-Alba Iulia-Aiud-Turda, in perioada
analizatd numirul accidentelor rutiere cu victime nu inre-
gistreazd variatii semnificative, media acestora fiind de
51 de accidente rutiere/an, soldate cu o medie de 88 de
victime/an (fig. 3,4) [11].

Analizind histograma dinamicii accidentelor rutiere pe
DN?7 Sebes-Oristie (fig. S) [11], se observi ci incepand
cu anul 2014 numarul accidentelor rutiere a scizut de la o
medie de 21 accidente rutiere/an in perioada 2008-2013,
la 0 medie de 9 accidente rutiere/an, in perioada 2014 —
2020. Asistim de asemenea si la 0 scidere semnificativa a
victimelor accidentelor rutiere pe acest tronson de drum,
de la 0 medie de 44 victime /an in perioada 2008-2013
la 0 medie de 14 victime/an, in perioada 2014 — 2020.
Aceste scaderi dupd 2014 sunt datorate dublarii drumului
national de autostrada A1, Sebes-Deva [11].

Pe Al Sibiu-Deva cele mai multe accidente rutiere (13)
si cele mai multe victime (24) au fost in 2016, in timp ce,
in anul 2019 au fost inregistrate cele mai scizute cote ale
acestor indicatori (4 accidente soldate cu 6 victime) (fig.
6) [11].

Analizand in detaliu consecintele accidentelor rutiere
inregistrate pe DN1, pe tronsoane de drum, se observa
urmatoarele:

e numirul victimelor inregistrate pe tronsonul de drum al

Fig. 3. Evolutia si tendinta numirului de accidente rutiere cu victime in judetul Alba, pe DN'1,2008-2020 DN1 Sibiu-Sebes scade semnificativ de la 0 medie anuala
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de 21 de victime in perioada 2008 — 2013, la 0 medie de
9 victime/an dupd anul 2014, cand acest sector de drum a
fost dublat de autostrads;

e numirul victimelor inregistrate pe tronsonul de drum al
DNI1 Ajud-Turda se mentine la 0 medie de 28 de victime
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Prin darea in folosintd a intregului sector din
autostrada A10 Sebes — Turda s-a putut constata
ca valorile de trafic pe DN 1 Alba Iulia-limita
judetul Cluj au scazut semnificativ.

Astfel, pe sectorul Alba Iulia-Teius, daci in curul
anului 2021 valoarea medie zilnici a numarului
de vehicule era 21299 vehicule, in cursul lunii
ianuarie 2022 (dupi darea in folosinti a secto-
rului de autostradi A10), aceasta a scazut de
peste 2,4 ori, ajungind la 8868 vehicule.

Pe sectorul Teiug-Aiud, valoarea medie zilnica
a numirului de vehicule in cursul anului 2021
era 19025 vehicule, iar in cursul lunii ianuarie
2022 (dupa darea in folosintd a sectorului de
autostrada A10), aceasta a scizut de aproape 3
ori, ajungand la 6381 vehicule (fig. 8) [11].
Daci in primele 7 luni ale anului 2018, pe DN
1, pe sectorul Aiud - limita judetul Cluj se
inregistrau valori medii zilnice de 14273 de
vehicule, dupi darea in folosinti a tronsonului
3 a autostrazii A10 in luna iulie (legitura intre
Aiud si Turda), acestea au scizut la 5185 de
vehicule, pani la sfarsitul anului. Pe acest sector
de drum se observi o scidere semnificativa a
numarului de vehicule, aga cum se poate observa
in figura 9) [11].

CONCLUZII

In lipsa unor retele de autostrizi alternative
valorile de trafic inregistrate cu contori indicd
o tendintd liniar crescitoare a numirului de
vehicule care tranziteazi tronsoanele de drum
national analizate.

In momentul aparitiei autostrizilor traficul
rutier este preluat in proportie de peste 65 % de
acestea, drumurile nationale rimé4nand doar de
interes local.

Odati cu finalizarea lucrarilor de construire
a tronsonului A10 Sebes - Alba Iulia — Aiud
a crescut siguranta transportului rutier pe
DNI1 Sebes-Aiud si deja s-a observat sciderea
incidentei accidentelor rutiere si a victimizarii
participantilor la trafic.

Din analiza realizati, reiese ci scaderea
numarului de accidente grave de circulatie este
direct proportionald cu scaderea valorilor de
trafic, astfel daca pe tronsonul Alba Iulia-Teius
avem valori de 8868 de vehicule, dupi intersectia
DN 14 B Teius-Blaj-Medias, valorile de trafic
scad la 6381 de vehicule pe sectorul Teius-Aiud.
De asemenea, dupi iesire din municipiul Aiud,
pe DN 1 valorile de trafic scad ajungand la 4372
de vehicule spre limita cu judetul Cluj.
Reducerea traficului rutier cu 2/3 pe tronsoanele
de drumuri nationale analizate, are o mare
influenta §i asupra reducerii poluirii chimice si
sonore in localititile de pe aceste drumuri.
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STUDIU PRIVIND POSIBILITATILE DE IMBUNATATIRE A ADERENTEI
PNEURILOR ROTILOR AUTOMOBILELOR (TRAGTOARELOR]
PE DIVERSE SUPRAFATE DE RULARE

STUDY ON THE POSSIBILITIES OF IMPROVING THE GRIP
OF CAR (TRACTOR) WHEEL TYRES ON VARIOUS ROAD SURFAGES

REZUMAT: Studiul teoretic se referd posibilitatea de determinare a coeficientului de
aderentd a pneurilor rofilor automobilului (tractorului), in cazul deplasrii pe cdile de
rulare cu imbracaminte durd, precum si in cazul deplasarii pe suprafetele deformabile.
In cazul automobilului, cunoasterea coeficientului de aderenti permite echiparea rofilor
acestuia cu anvelope ce mentin stabild traiectoria de deplasarea pe diverse cdi de rulare; in
cazul tractorului, permite deplasarea fird patindri de rostogolire sau cu patindri minime
ale rotilor pe diferite suprafete de rulare precum miristea, pajistea cositd si necositd, campul

1.INTRODUCTION

The safe movement of the car as well

"ﬁ Dr.ing.

~_ ANATOLIE DAICU
“ a.daicu@uasm.md

as the efficiency and productivity of
the agricultural unit are dependent

on the adhesion of the car wheels

Cont, dr. ing. to the road and the tractor to the
| VASILE ONCEANU ground, i.e., the rolling of the wheels
5 . vonceanu@uasm.md

should occur as far as possible
Universitatea Agrard de Stat din Moldova,
Departamentul de Inginerie Agrard i Transport
Auto, Str. Mircesti, Nr. 56, MD-2049, CHISINAU,
Republica Moldova

without slipping and skidding. It
is known that skidding of the trac-
tor’s driving wheels occurs when the

tractor’s forward speed is lower than
the peripheral speed of the driving
wheels, and when the forward speed is higher than the peripheral speed of
the driving wheels, skidding occurs.

Therefore, in the case of rolling slip, the tractor’s driving wheels rotate idling,
in which case the agricultural implement moves forward at low speed, thus
reducing its working efficiency.

The tyres fitted to the wheels of cars and agricultural tractors have a
complex structure and their functionality must ensure adequate adhesion
of the vehicle wheels to the road surface on which they are travelling.
Unlike other types, agricultural tractor tyres roll on steep surfaces and are
frequently radially and tangentially overloaded. At the same time, the wheel
tyres of agricultural aggregates operate in specific conditions, conditioned
by technological processes (ploughing/ sowing/soil tillage etc.), usually
travelling over rough terrain and in various weather conditions.

Thus, in addition to the skid-free movement of cars, the wheel tyres of
agricultural tractors must ensure safe movement and maneuverability of
aggregates with minimal rolling skids, even if the grip coefficients change
within wide limits.

At the same time, tyre sizes vary according to the load on the wheels of
tractors and according to the agri-technical processes, so that for sowing and
harvesting work the tyres are narrower and for soil tillage work the width is
wider, in order to achieve a larger contact area and less soil pressure. In the
case of smooth/slippery soils, the tread profile of the tyres should have ‘self-
cleaning’ properties.

When agricultural tractors are used in the field, but also on hard-surfaced
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arat proaspat etc. Scopul studiului rezidd in evidentierea posibilitatii de simplificare si
reducere a manoperei in procesul de mdsurare si determinare a coeficientului de aderentd,
indiferent de caracteristicile suprafetei cdii de rulare, structura anvelopelor si starea

pneurilor cu care sunt echipate rofile autovehiculului.

Keywords: Coefficient of adhesion, sliding friction coefficient, tread, deformable track, tyre,
agricultural aggregate

Table 1. Load indices of agricultural tyres

Index 151 152 153 154 155
kg 3450 3550 3650 3750 3875
Index 156 157 158 159 160
kg 4000 4125 4250 4375 4500
Index 161 162 163 164 165
kg 4625 4750 4875 5000 5150
Index 166 167 168 169 170
kg 5300 5450 5660 5800 6000
Index 171 172 173 174 175
kg 6150 6300 6500 6700 6900
Index 176 177 178 179 180
kg 7100 7300 7500 7750 8000

roads (asphalt, concrete, pavement), the wheels must be fitted with tyres
having a universal tread pattern, so as not to reduce grip and stability. At
the same time, the movement of agricultural tractors is dependent on the
physical-mechanical properties of the soil, which, due to the interaction of
the wheels with the soil, causes several phenomena such as local deteriora-
tion of the soil structure and, due to soil deformation, leads to an increase in
the rolling resistance of the wheels, thus causing them to slip and reducing
the working efficiency of the agricultural unit.

Thus, the tyres of agricultural tractor wheels must ensure their safe
movement and maneuverability, which is made possible by achieving good
grip with the road surface.

As mentioned, depending on the agro-technical process, soil properties
and soil conditions, tractor wheels must be fitted with the relevant tyres.
Fitting tractor wheels with the appropriate tyres ensures: higher efficiency;
more uniform ground pressure due to considerable tyre deformation; the
tyre’s contact area on the ground increases with increasing normal wheel
load, not only due to soil deformation but also due to tyre deformation, so
that the ground pressure remains more or less constant even with increasing
load; tyres also have important shock-absorbing qualities, which means that
wheeled tractors with tyres can be used not only in agriculture but also for
transport on improved roads.
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Fig. 1. Schemes of steering elements, forces and reaction in the contact
patch of tyres whit the running surfaces (a - horizontal projection; b —
frontal projection)

One factor on which grip depends is the pressure in the tyre, as this deter-
mines how the tread is pressed into the tread surface; as the pressure in the
tyre varies, the size and shape of the footprint changes, depending on the
type of tyre casing (radial, diagonal), which also causes a different pressure
distribution in the contact patch. Depending on the weight distribution on
the axles, the wheel load is checked, and the tyre pressure is adjusted, which
plays an important role both in the grip coeflicient and in reducing the level
of ground pressure.

Therefore, for these reasons, the wheels must be fitted with tyres, with
appropriate construction properties and load capacities to ensure the
required requirements, as shown in Table 1.

The purpose of the study is to facilitate the process of determining the
coefficient of adhesion and to reduce the complexity as well as the labor of
this measurement process.

The proposed method is technically feasible and fast, in that the lateral force
(the summary force in the steering system transmission crossbar), can be
recorded by tensometry, and the wheel load and wheel convergence angle
can be easily determined.

2. DETERMINATION OF THE COEFFICIENT OF ADHESION
OF THE STEERING WHEELS

Itis well known that currently the adhesion qualities of road surfaces are assessed
by means of portable dynamometer devices (dynamometer wheel). At present,
the adhesion properties of road surfaces are established by Regulation No 117 of
the United Nations Economic Commission for Europe (UNECE) — Uniform
provisions concerning the approval of tyres about rolling sound emissions and/
or adhesion on wet surfaces and rolling resistance [1].

The disadvantages of current dynamometers are that measurements
are made only on separate, short stretches of road and the values of the
coefficient of adhesion of the wheels to the road surface do not represent
the actual condition of the surface at the time of travel.

The known methods of determining the coeflicient of adhesion of the
road surface with the wheel tyre, consists in determining the maximum
longitudinal force, in the contact patch, at the moment when the tyre starts
sliding on the road surface and the load on this wheel, thus by relating the
maximum longitudinal force F (at the moment when the tyre starts sliding)
to the normal load returning on the wheel G, or to the reaction Z from this
load, the coefficient of friction (adhesion) is determined, by the relation:

== (1)

In addition, the disadvantages of this method lie in the use of pneumatic tyres,
the physical parameters of which are difficult to control, as well as in carrying
out a local determination of the coefficient of adhesion, i.e., on a limited
stretch of road. In addition, in the measurement process, it is necessary to
wet the road surface and to respect a certain speed of the measuring wheel,

and this method does not allow to consider the influence of the geometrical
characteristics of the contact surfaces, i.e., the condition of the road surface
and the condition of the tyres installed on the vehicle wheels.

Therefore, the aim of the present study is to provide such a method, for
determining the coeflicient of adhesion, which would exclude the use
of a special tyre or tyre simulators, the need for wetting the road surface
during measurement, reducing the maneuvering and complexity of the
measurement process, as well as giving the possibility to take into account
the geometry and characteristics of the road surface, the model and the
condition of the tyres installed on the vehicle wheels with which the
coefficient of adhesion is determined.

Therefore, for the determination of the coefficient of adhesion ¢ it is
necessary to measure only three quantities: the summary force F, in the
crossbar 3 of the steering equipment transmission (figure 1, a), caused by
the levers 2 of the steering wishbone, which rotate with the wheel spindles
around the axles (pivots) 1 (figure 1, b); determination of the value of the
convergence angle a; the value of the reaction Z caused by the normal load
G, caused by the wheel in the contact patch 4 (figure 1, a), thus having these
quantities the coefficient of adhesion can be calculated using the relation:

KsdFa (2)

o= Zetge’

where: k_, is the coefficient taking into account the particularities of the
steering system and is determined by relating the lever length b to size a,
ie. k,=b/a; size a is determined to an acceptable approximation by the
product of the rolling resistance coefficient fand the dynamic wheel radiusr,
(figure 1,b),ie.a=for -, [7], the dynamic wheel radius being approximately
equal to the static radius r; F, - the sum force in the steering wheel crossbar;
Z - the normal reaction; a - the steering wheel convergence angle, which is
adjusted by increasing or decreasing the crossbar length 3.

In addition, the coefficient of adhesion ¢ can also be determined by the
ratio of the transverse reaction (force) R (Fy) (figure 1, b) in the contact
patch of the tyre with the track to the normal reaction, ¢ = F /Z, and the
transverse reaction in the contact patch is given by the relation:

F, = pitga
Fy
Z'tga

©)

¢ @
Therefore, the study carried out reveals the following advantages of this
method compared to currently used methods, because: for the determination
of the coefficient of adhesion the vehicle’s construction elements (steering
wheels and the construction elements of this system) are used; it is possible
to take into account the construction characteristics of the tyre (type, carcass
structure, type and condition of the tread, temperature in the interaction
zone); possibilities to take into account the irreversible hysteresis and adhesion
effect of the tyres with the running surface; possibilities to determine the
coeflicient of adhesion directly along the rolling path of the tractor wheels and
the influence of the driving speed on the value of the coefficient of adhesion.
3. ENGINE WHEEL SLIP

The transmission of engine momentum to the driving wheels of the tractor
(car), i, the application of momentum to the M, wheel, (figure 2 is accom-
panied by the wheels slipping, to a greater or lesser extent. According to the
literature [6], the amount of wheel slip is influenced by several factors, such as:
the tractor (car) grip utilization coefficient; the structure and tread pattern of
the wheel tyres; the type and condition of the terrain or road; the amount of
moment transmitted to the driving wheels, etc. To ensure good grip, the drive
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Fig. 2. Scheme of the driving wheel
with tyre to demonstrate the slipping
process

Fig. 3. Slipping § as a function of
traction force Ft of the tractor

wheel tyres are fitted with protrusions (ribs) of various shapes and sizes. In the
process of running the drive wheel, the contact of each spur (protrusion) of
the tyre with the ground starts at point A and ends at point B. The product of
the dynamic radius r, and the contact angle a (measured in radians) is equal to
the length 1 of the leading arc of each spur (I=r, « a).

By relating the length [ to the contact time ¢ of each spur with the ground,
the theoretical tractor

propulsion speed V,is obtained:

Ve = I;r £ ©)
Since some tangential ground pressure Al occurs the arc length decreases to
the value [ -Al, so the actual speed V. of the tractor will be:

1=4al

==
i

(6)

This loss of speed as an effect of the drive wheels spinning is determined
using the relationship:

-5=5;r—“=‘:—:—:—1—113 (7)

in relation 7, is the efficiency of the vehicle showing the losses due to
slippage of the driving wheels.
Experimentally the drive wheel slip can be determined by determining the

_ ¥ _ 7+ ndthe rolling radius r using the relation:
d= ek (8)

The rolling radius of the wheel r_is determined by establishing the average
number of rotations nm traversing a space S=100..200 m with a given
tractive force from the relation S = 27 11 :

o ©)
T 2mn m

L5

The dynamic radius r, of the driving wheels can be determined by assuming
that the tractor is travelling at idle, in a steady state, on a horizontal road,
with the driving wheels rolling without skidding, from the relation S =
2mr

5
2mng (10)
Where 1 is the average number of revolutions made by the driving wheels

Ya =

when coasting over distance S.
Substituting r and , in relation (8), we obtain:

o B D
3?5 Td 'lIm_‘r

or
E=1—ts =2 Tmme
s m [ ] (1 1)
Therefore, the experimental determination of the degree of slippage of the
driving wheels can be carried out by measuring the number of revolutions
of the driving wheels n when the tractor is running at no load in steady state
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and when it is travelling under load nm on a horizontal stretch of ground of
a certain length S. When moving the agricultural unit in a steady state on a
horizontal terrain, according to the literature [6], F, where: F, - uG,=F. is
the tangential tensile force in the contact patch; uG, - the sum of the frictional
force; F, - the tensile force developed by the tractor. According to the same
bibliographical source [6], the stiffness coefficient, which characterizes the
mechanical properties of the soil (resistance to volume deformation of the
soil), remains constant up to a certain value of soil deformation, after which
it decreases sharply with further increase of soil deformation. Therefore, the
drive wheel slip § can be considered proportional to the traction force F,
up to a certain value F,, (figure 3), after which, according to the diagram, it
starts to increase sharply with increasing traction force F,.
Therefore, the slip of the driven wheels can be a function of the traction
force F, the wheel load G,, the type and condition of the running surface,
and the type, shape, and size of the tyre.
Tractor traction capacity is a function of the tractor’s coeflicient of grip
utilization, which is given by the ratio:

Fi

Pad = Cod

(12)
where G _,is the tractor’s adhesive weight, i.e. the weight distributed on the
tractor’s driving wheels.

As it is well known, for tractors with the 4x2 wheel formula, the sticking
weight is given by the relation:

Gag = Aml, (13)
where: A is the weight distribution coefficient on the tractor’s driving
wheels; - the tractor’s operating weight. In the case of tractors with the
4x4-wheel formula, the adherent weight is equal to the operating weight of
the tractor, G ,= G, since A = 1.

4. CONCLUSIONS

Knowing the adhesion properties of tyres to the road surface and equipping
the wheels of cars and tractors with tyres that have appropriate construction
properties and load capacities will help to reduce wheel slippage and
skidding, thus ensuring that the vehicle’s path of travel remains stable and
that agricultural aggregates are more productive due to reduced skidding.
To ensure braking and traction qualities, especially in tractors, by fitting the
wheels with the appropriate tyres, and to reduce the pressure on the ground
and the effect of pressure and damage to the soil structure.

From the study, in addition to the factors mentioned above, the slip
coeflicient also depends on the size of the drive wheels, i.e,, as the radius of
the drive wheel increases it decreases.
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CERCETARI PRIVIND POSIBILITATILE DE IMBUNATATIRE
A SISTEMELOR DE CIRCULATIE RUTIERA
PRIN MONITORIZAREA TRAFIGULUI

STUDIES AND RESEARCH ABOUT OPPORTUNITIES TO IMPROVE
THE ROAD TRAFFIC SYSTEMS THROUGH TRAFFIC MONITORING

1.INTRODUCTION
Drd. ing. ;
T s One of the modern solutions of
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traffic monitoring is based on

detection of vehicles and travel

; .';E i speed measure with the help of

a?*. Prof. dr. ing. fixed radars and video cameras.
Nicolae FILIP

This solution is extremely useful

because it increases the traffic

L safety level in rural and urban areas.
f Prof. dr. ing.

Nicolae BURNETE As the whole world gets intercon-

nected, fast development of smart
Universitatea Tehnicd din Cluj-Napoca,
Departamentul de Autovehicule Rutiere si
Transporturi, Bulevardul Muncii, Nr. 103-105,
400641 CLUJ-NAPOCA, Romdnia

sensors solutions is needed for
traffic infrastructure area and for
our daily leaving. Image Sensing

Systems provided all in all a wide
range of Autoscope products for vehicles detection using video images,
the video detection being a configurable and non-invasive alternative to
inductive loops. This also includes innovative sensors to detect above
earth and they are used for data collection, incidents detection, intersec-
tion surveillance and collection of video images.

2. THE SOLUTION AND DEVICES USED FOR TRAFFIC
MONITORING IN ALBA IULIA MUNICIPALITY

Within the initiative which has become a role model to follow throughout
our country, Alba Iulia Smart City, a pilot project has been implemented
in our municipality of Alba Iulia and its main goal is to monitor and
collect traffic data more easily and to provide the necessary informa-
tion to maintain the infrastructure (which can be applied in public local
administration).

The first step was to install different types of sensors (video, radar,
Bluetooth) within a technical site which is defined by two collecting
longitudinal points (fig.1) in Alba Iulia, following the system point to

@d

—

. 2

Fig. 1. Points of collecting data in Alba Iulia

REZUMAT: In aceasti lucrare se prezintd cercetdrile intreprinse in teren folosind o
solutie avansatd de monitorizare a traficului rutier si mdsurare a vitezei de deplasare a
vehiculelor de tip , Point to Point”, pusd la dispozitie de o companie specializatd in cadrul
proiectului de mobilitate urband Smart City Alba Iulia

Keywords: monitoring, traffic, safety.

point, which monitors and provides various types of information about
traffic. The type and distribution of traffic is different on each point,
and this is the reason why the chosen solution is based on two types of
sensors (traffic sensors Autoscope — video analytics, RTMS — Radar and
Deep blue — Bluetooth), to an efficient traffic monitoring to occur in each
measure point.

The installed system provides the following types of data:

- static traffic data (number of vehicles, type of vehicle, average speed)

- dynamic data (monitoring the flow between the two points, distance
travel times)

Moreover, this solution brings an innovation regarding monitoring the
necessary infrastructure for an optimal operation according to environ-
ment conditions.

The vehicles detection video system (fig.2), named Autoscope Pn - 520,
was also used. This system provides digital processing of images using an
advanced video processor as an 3U X 160 mm analysis plate. Each Pn —
520 system operates:

- vehicles detection

- traffic data collections

-incidents detection at the video entrance CCTV (PAL, CCIR).

This method ensures digital processing of video image using a high-tech
video processor. Moreover, the Autoscope Pn — 520 system also provides
a wide range of traffic data collected with an extended application. The
types of collected traffic data were number of vehicles; average speed,
occupancy rate, vehicles classification, distance between vehicles, traffic

level etc.

This solution proposes a real time infrastructure monitoring in order to
provide the necessary information for optimum operation and mainte-
nance (fig.3). For this reason a Smart Autoscope Box was designed which

Fig. 2. The video detection system used
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Fig. S. The registered traffic flow on the direction of travel Cluj-Napoca — Alba Iulia
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Fig. 6. Traffic data provided by RTMS radar on the direction of travel Cluj Napoca — Alba Iulia

24



ISSN 1842 - 4074

Ingineria automobilului Nr. 65 / decembrie 2022

RO Vel D07 Clewed Tld Clews 1 9309 Clewsl § D} §11 Cnasd 0 Classd 108 LA

ﬂfvﬂ“J\

;"\q.'ﬁ \/‘f"l. H\_.IN N

ﬁJﬂfhﬂrw

.I “-"\\m" N
- =3 Jx: e o "\/—-’\f’ WA '

o —

Fig. 7. The registered traffic flow on the direction of travel direction Alba Iulia — Cluj-Napoca
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Fig. 8. Traffic data provided by RTMS radar on the direction of travel Alba Iulia - Cluj-Napoca

Fig. 9. Temperature and humidity variation in the office

contains data traffic monitoring equipment’s, information about energy
consumption and details about cabinet condition (temperature and
humidity).

This ensemble (created this way) is ideal for highways, at entrance — exit
from tunnels and at crossroads, as well. That way it becomes a complete
solution for traffic engineers who can get extraordinary results for the
road traffic improvement.

Communication infrastructure is based on dual data transmission with
two communication providers as an alternative when one of ISP cannot
provide data in real time.

Another system used is the radar detection system (RTMS). This allowed
detection and measurement of traffic data for more traffic lanes. Solution
RTMS SX 300 is a fixed small radar which collects and provides traffic
data, and it can be installed on road arteries where traffic move on

maximum 12 traffic lanes (fig.4).

For monitoring traffic data from a certain point but also for making
a complete evaluation of traffic on the whole stretch of road, the radar
detectors and Bluetooth detectors can be combined.

Bluetooth detector is a non — intrusive sensor which performs a detec-
tion of road traffic, using active Bluetooth devices. Data was processed by
a very sophisticated cloud system and by using Big Data Analytics crite-
rion the variety of information sent in real time was analyzed, providing
processed traffic data, such as: travel time, the average travel speed, infor-
mation about traffic distribution between two or more monitoring points.
The used Deep blue (Bluetooth/Wi-Fi) can offer real time data, and the
system is very flexible and works 24/7.

3.RESULTS OBTAINED WITHIN THE REASERCH

The studies were accomplished in approximately 4 months, respectively
between 16 September 2018 — 20 January 2019, between the established
measure points, on the direction of travel Cluj- Napoca — Alba Iulia and
on the direction Alba-Iulia — Cluj-Napoca at the same time in order to get
the most accurate traffic data.

In figure S on the horizontal axis (abscissa), the date of registration is
noted and on the vertical axis (ordinate) we have the values of the traffic
flow per hour. At the bottom of the graph the variation of the occupancy
in percentages during the observation period is represented.

In figure 6 on the horizontal axis, the date of registration is noted and on
the vertical axis we have vehicle speeds in kilometers/hour, time of travel
measured in minutes and seconds, respectively percentage of maximum
speed and percentage of time of travel.

From the measurements performed, on the direction of travel Cluj-
Napoca — Alba ~Iulia the following basic values were registered (fig. S and 6):
- the total number of registered vehicles: 524864.

- the average number of vehicles/day: 4068, from which 84% small
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Fig. 10. Location of Bluetooth system for traffic monitoring

vehicles, 12% medium vehicles, 4% big/very big vehicles;

- the average time travel on the monitored road section: 3 minutes;

- the average travel speed (between the two points): 50,99 km/h;

- the average value of Bluetooth devices detected in traffic: 58% from the
total number of vehicles.

In figure 7 on the horizontal axis (abscissa), the date of registration is
noted and on the vertical axis (ordinate) we have the values of the traffic
flows per hour. At the bottom of the graph the variation of the occupancy
in percentages during the observation period is represented.

In figure 8 on the horizontal axis, the date of registration is noted and on
the vertical axis we have vehicle speeds in kilometers/hour, time of travel
measured in minutes and seconds, respectively percentage of maximum
speed and percentage of time of travel.

On the direction of travel Alba Iulia — Cluj-Napoca the basic registered
values during the same period are as follow: (fig.7 and 8):

- the total number of registered vehicles: $95310;

- the average number of vehicles/day: 4377, from which: 55% small vehi-
cles, 32% medium vehicles, 13% big/very big vehicles;

- the average time travel on the monitored traffic section: 3 minutes

- the average speed travel (between the two points): 51,49 km/h;

- the average value of Bluetooth devices detected in traffic: 38% from the
total number of vehicles.

From the collected data analyses it can be concluded that the number of
vehicles on the direction of travel Alba Iulia — Cluj-Napoca was higher,
and this is due to the fact that this traflic section was used by vehicles that
supplied materials for the building of two sections of A10 Sebes-Turda
highway, and on their way back they used other traffic routes to the supply
points, but also due to auto drivers in transit who didn’t use Alba Iulia
traffic section.

From the reasons listed above it can be concluded that the vehicle patterns
were more different on the two directions of travel. If for direction of exit
of Alba Iulia, 45% of the total number of vehicles was represented by
medium and big vehicles, for direction of entry into Alba Iulia 16% of the
total number of vehicles was represented by this vehicle category.
Related to temperature (red) and humidity (blue) of the environment in
the office, it can be noticed (fig.9) that they were maintained optimal, the
smart ventilation system used to function as many times was necessary.
Bluetooth spatial data were processed using the two-measure points
Bluetooth and they have been sent in real time to the cloud server (fig.10).
During a week, the average speed of distance travel between the two points
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varied between 43 km/h and 63 km/h. Once a higher number of data will
be gathered, the system can provide a travel time for the following week,
and this will be possible due to Deep Blue Core software algorithms.

The Bluetooth sensor detected MAC addresses (Media Access Control)
which belong to the vehicle or vehicle’s utilities (mobile phones, gadgets
etc.), which were sent to the main server for data analyses and this server
generated the travel times and information about origin/destination.

4. CONCLUSIONS

The measurements achieved in this work paper emphasized the utility of
the monitoring system which mainly supports the traffic safety through
preventing the main cause of traffic accidents, excessive speed.

The used system helps to obtain complex information:

- about the way traffic goes in municipality of Alba Iulia, not only in inter-
sections but also in the main artery of entry or exit the city;

- in real time, with a distribution on every type of vehicle, every traffic lane
and not only for vehicles to entry but also for those to exit the munici-
pality of Alba Iulia;

- easy to watch and use for specific complex analyses.

The gained traffic data provide precise information about traffic flow
inside the municipality, between different places in town, in real time,
which are also called spatial data.

The innovative techniques which were approached in this paper are rele-
vant for a continuing traffic data collection and this fact allows a complete
approach of traffic analysis.

For the next stage of the work it is expected another smart systems of
monitoring the traffic to be installed on the public roads in Alba Iulia
according to the pilot projects which follow to unfold under the control
of the Program of urban mobility Smart City Alba Iulia. The obtained data
are to be used for some feasibility studies, impact studies or for designing
a traffic safety strategy in the municipality of Alba Iulia.
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ECHIPA . FORMULA STUDENT” ART TU CLUJ-NAPOCA LA COMPETITIA
~-FORMULA STUDENT ALPE ADRIA 2022 - GROATIA”

ART TU GLUJ-NAPOCA FORMULA STUDENT” TEAM T0
-FORMULA STUDENT ALPE ADRIA 2022 - GROATIA” COMPETITION

Echipa ,Formula Student” a Universitatii Tehnice din Cluj-Napoca — ART
TU Cluj-Napoca - a participat in perioada 23-28 august 2022 la competitia

Formula Student Alpe Adria ce s-a desfasurat in Croatia. Pentru prima dati
la o competitie oficiald ,Formula Student”, echipa ART TU Cluj-Napoca
devine i prima echipa de studenti dintr-o universitate din Roménia prezenta
in cadrul acestei competitii la sectiunea de vehicul cu propulsie electrica.
Constituirea echipei ,Formula Student” i participarea la competitii
internationale de traditie ofera studentilor implicati atit oportunitati de
dezvoltare a competentelor ingineresti, dar si de lucru in echipa in domeniul
viitoarei profesii. Colaborarea cu mediul socio-economic constituie un
argument important in devenirea profesionala.

Participarea la competitia mentionati a fost punctul final al unor demersuri de
aproximativ 2 ani de documentare. cercetare, dezvoltare si activitati practice.
Desi au fost intimpinate unele dificultati in functionarea grupului moto-
propulsor, studentii au primit un feedback pozitiv din partea juriului §i a
inspectorilor tehnici. Aceasti prima experienti este incurajatoare, fiind agteptata
o implicare mai puternica a studentilor de profil in viitoarele competitii.

La competitia Formula Student Alpe Adria 2022 au participat 47 de echipaje
studentesti din Austria, Belgia, Bosnia-Hertegovina, Cehia, Croatia, Elvetia,
Germania, Grecia, Israel, Italia, Polonia, Romania, Rusia, Serbia, Slovacia,
Slovenia, Suedia, Taiwan si Ungaria, printre ele si echipele ,BlueStreamline”
de la Universitatea Transilvania din Brasov si ,T.U.Iasi Racing Team” de la
Universitatea Tehnicd ,Gheorghe Asachi” din Iasi (la categoria ,CV+Hybrid
Class”), alituri de echipa ART TU Cluj-Napoca.

yFormula Student” reprezinti cea mai ampla competitie de inginerie si
sport cu motor destinati studentilor pasionati de ingineria autovehiculelor,
reunind sub egida Society of Automotive Engineers (SAE International - SUA)
competitii din toate colturile lumii. Formula Student Alpe Adria 2022,
Croatia, a avut in juriu ingineri de renume din cadrul unor companii precum
Ferrari, McLaren, Porsche.

Activitatea echipei ,Formula Student” reprezentind Universitatea
Tehnica din Cluj-Napoca se alitura preocuparilor similare ale studentilor
automobilisti din Universitatea Transilvania din Bragov, Universitatea Tehnica

»Gheorghe Asachi” din Iasi, Universitatea Politehnica din Timisoara, dar i a

preocupirilor profesionale i competitionale dezvoltate de studenti in cadrul
competitiei internationale , Kart Low Cost” initiate de Universitatea din
Pitesti si ISAT Nevers - Franta. A XI-a editie a competitiei la care vor participa
atat carturi echipate cu motoare termice, cét §i carturi cu propulsie electrici,
va fi organizatid de Universitatea din Pitesti in luna mai 2023 (calendarul
urmeazi a fi definitivat in perioada urmitoare). Pe langi echipele studentilor
francezi de la ISAT Nevers din Franta si-au anuntat deja participarea echipe
de studenti de la Universitatea Politehnica din Bucuresti, Universitatea
din Oradea, Universitatea din Craiova si Universitatea ,Dunirea de Jos”
din Galati! Evident, uram mult succes tuturor — studenti si cadre didactice
coordonatoare!

Reluim mesajul Rectorului Universititii Tehnice din Cluj-Napoca — Prof.
univ. dr. ing. Vasile TOPA - adresat participantilor la competitia Formula
Student Alpe Adria 2022 din Croatia:

»Sunt extrem de bucuros cd echipa UTCN a participat pentru prima datdi
la Formula Student — Electric Vehicle si felicit studentii si colectivul de cadre
didactice care a coordonat aceastd actiune atdt de importantd pentru
viitorul autovehiculelor electrice. UTCN, ca parte a Consortiului EUt+
(European University of Technology), incurajeazi dezvoltarea educatiei
si isi aduce contributia la cercetare si inovare in zona automotive pe plan
international.”

Intreaga comunitatea a membrilor SIAR se alituri acestui mesaj!

Felicitari studentilor §i cadrelor didactice universitare implicate in aceste
proiecte de promovare a desavarsirii profesionale in randul viitorilor ingineri

de automobile!

Prof. dr. ing. Minu MITREA
Secretar General SIAR
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