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Congress Subject: ,Fuel Economy, Safety and Reliability of Motor Vehicles”

Congress Topics:

1. Smart Vehicles 7. Vehicles Dynamics, Safety and Comfort
2. Green Vehicles (HEV and EV) 8. Vehicles Design and Testing

3. Advanced Powertrains (engine and transmission) 9. Terrain Vehicles

4. Advanced Engineering Methods and Tools 10. Automotive Reliability and Maintenance
5. Fuel Economy and Pollution Control 11. Traffic and Road Transport Systems
6.New Materials and Technologies 12. 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 Economy,
Safety and Reliability of Motor Vehicles”) Congress (ESFA -
Economicitatea, Securitatea si Fiabilitatea Autovehiculelor - in Romanian)
organized by SIAR and hosted from the Politehnica University of Bucharest.
,Politehnica” University of Bucharest is the most important technical university
in Romania. It was founded on March 24, 1818, as school of civil engineers.
Starting with 1887 under the name of School of Mines, Bridges and Roads it
got a new development. Reorganized in 1930 into Polytechnic Institute of
Bucharest it gathered seven faculties: Civil Engineering, Electro-mechanics,
Metallurgy, Industrial Chemistry, Forestry, Agronomy and Architecture.

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” University of Bucharest
represents one of the fundamental and prestigious institutions representing a
guaranty of value and technical competence.

The congress will be accompanied by many events for the participants:
exhibition of products specific to the automotive industry, car components and
transports, workshops, technical visits, the general meeting of SIAR, the final
stage of the international contest for the students on automotive
engineering "Professor Eng. Constantin GHIULAI" with the two sections:
»2Automotive Dynamics” - the 9th edition and ,,Automotive CAD - CATIA
V5” - the 6th edition.

For more information about this event, please visit www.siarcongress.eu.
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SCURTA ISTORIE A ESFA
SHORT HISTORY OF ESFA

A ncepind cu toamna anului 1981 Departamentul
Autovehicule Rutiere din cadrul Universitatii
POLITEHNICA din Bucuresti organizeazi mani-
festarea stiintifica ,Economicitatea, Securitatea si

Fiabilitatea Autovehiculelor-ESFA” cu o periodicitate

de 3-S5 ani.

Primele manifestari stiintifice purtau denumirea de Sesiuni nationale,

organizate sub egida SIAR, iar incepind cu anul 1995 Conferinte
internationale, organizate sub patronajul FISITA si EAEC.

Succesul de care s-a bucurat pani in prezent aceastd manifestare stiintifica
se evidentiazi prin amploarea ei, numirul de participanti cu lucrari
prezentate si publicate in volume, precum si prin tematica abordata in
sectiunile manifestarii.

In acest sens, este de remarcat faptul ci, daca la primele editii, desfagurarea

lucrarilor era axati doar pe cele trei directii mentionate in titulatura

manifestarii, adicd economicitatea, securitatea si flabilitatea autovehiculelor,
odata cu deschiderea citre o participare internationald, paleta sectiunilor
manifestarii stiintifice s-a diversificat, tinind cont de evolutiile spectacu-
loase ale constructiei de automobile si de noile preocupiri ale inginerilor si
cercetitorilor din domeniu: procese de lucru ale sistemelor autovehiculelor
si modelarea acestora, vehiculul si mediul, tehnologii i materiale noi, trafic
si sisteme de transport, economia de combustibil si mediul, securitatea
automobilelor si confortul, fiabilitatea automobilelor si mentenanta.
In timp, manifestarea a cipitat o extindere tot mai mare si o foarte
buni apreciere din partea specialistilor, astfel incét ea s-a transformat in
conferinti internationala.
De fiecare dati lucririle sustinute au fost publicate in volume ale acestei
manifestari.
Prof. univ. dr. ing. Gheorghe FRATILA
Universitatea POLITEHNICA din Bucuresti

Editia ESFA Tipul manifestarii Nl:umt‘é;ide Nll:l r:;i;r:le Numa'\rj(i)ldui lr:::nsiune 1:2:::;‘& Observatii
ESFA 1981 Sesiune nationald 128 89 - 3 -
ESFA 1984 Sesiune nationala 249 138 3 volume, 810 pagini 3 -
ESFA 1987 Sesiune nationala 375 210 1 volum, 432 pagini 8 -
ESFA 1991 Sesiune cu participare 230 106 2 volume, 698 pagini 6 ;

internationald
ESFA 1995 Conferinti internationald 259 172 3 volume, 905 pagini S Sub patronajul FISITA si EAEC
ESFA 1998 Conferinti internationali 211 129 2 volume, 856 pagini S Sub patronajul FISITA
ESFA 2003 Conferinti internationali 184 97 3 volume, 719 pagini S Sub patronajul FISITA si EAEC
ESFA 2009 Conferinti internationali 219 105 2 volume, 913 pagini 8 Sub patronajul FISITA si EAEC
EAEZCO_IES:SFA Con[g\l;letsolj:;?i elaen de 280 109 2 volume, 782 pagini* 9 Sub patronajul FISITA

FISITA - Fédération Internationale des Sociétés d'Ingénieurs des Techniques d’Automobile
EAEC - European Automobile Engineers Cooperation

SIAR - Societatea Inginerilor de Automobile din Romdnia

* Volumele au fost publicate de Springer International Publishing AG Switzerland
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EXPLORARI LINGVISTICE IN INGINERIA AUTOVEHICULELOR [X)
A LINGUISTIC JOURNEY IN THE FIELD OF AUTOMOTIVE ENGINEERING [X)

In aceasti perioada, digitalizarea

Prof. dr. ing.

Adrian CLENCI* este pe buzele tuturor celor care
AL activeazd in sistemul national
Confdr. ) de educatie, ca urmare a buge-
Laura CITu telor generoase disponibile prin
?r‘lfitli':a MATROZI Planul National de Redresare si
ot dr Rezilienti (PNRR). In pachetele
silvia BONCESCU? de informatii referitoare la gran-

Universitatea din Pitesti, Departamentl turile dedicate digitalizarii, rega-

Autovehicule si Transporturi, Str. Targu din Vale,
Nr. 1, PITESTI, Romdnia

2 Universitatea din Pitesti, Departamentul de
Limbi Strdine Aplicate, Str. Targu din Vale, Nr. 1,
PITESTI, Romania

site pe pagina web a Ministerului
Educatiei!, apar in mod recurent
expresii ca: ,digitalizarea educatiei”,
seducatie  digitald”, ,digitalizarea

universitdtilor”, ,digitalizarea mana-

o1

gementului”, ,transformare digitald”, ,tehnologii digitale”, ,produse digitale”,
Jcompetente digitale”, ,continut digital”, ,infrastructurd digitald” etc. Ca
urmare, si in discursul public, in mass-media, frecventa de aparitie a
acestui termen (digitalizare) este foarte mare.

In incercarea de a intelege nuantele acestui termen, primul pas trece
prin diferentierea fati de digitizare. In analiza acestui cuplu de termeni
(digitizare / digitalizare) de mare interes pentru societate, prima intu-
itie lingvistica pe care oricine o poate manifesta este mai intai c3, in mod
evident, termenii sunt anglicisme, iar apoi ca sunt echivalenti si ar reflecta
doar o ezitare in ce priveste forma definitiva pe care limba roména o va
retine in final, dupa o perioade de circulatie a amandurora. $i totusi, la o
verificare mai améanuntita, se poate constata ci lucrurile nu stau intocmai
asa.

Astfel, un articol din 20182, isi propune si examineze cei doi termeni §i
propune o serie de definitii complexe care ilustreazi ci cei doi termeni
nu sunt echivalenti:

1. Digitizare (en. digitisation/digitization) = trecerea (conversia) de
la reprezentarea analogicd (inregistrari pe bandd magnetici, documente
pe hartie sau oricare alt suport) la cea digitals, a lucrurilor, cu scopul de
a digitaliza si automatiza procesele sau fluxurile de lucru. Prin digitizare
creem o versiune digitala (biti si bytes, octeti) a lucrurilor analogice, fizice,
cum sunt: documentele pe hartie; imaginile de pe microfilm; fotografiile
clasice; sunetele si animatiile; inregistrari medicale, date despre locatie si
timp; carti de identitate; cirti, brosuri, reviste, tablouri, sculpturi, lucrari
de arhitecturi etc.

2. Digitalizare (en. digitalisation/digitalization)

Digitalizarea este definiti din trei perspective distincte:

i. in business, digitalizarea reprezinti activarea, imbunitatirea, transfor-
marea operatiunilor sau functiilor de afaceri, a modelelor, proceselor sau
activitatilor, prin utilizarea tehnologiilor si datelor digitale, actionabile
catre un obiectiv predeterminat. Digitizarea se refera in special la sisteme

1. https://www.edu.ro/PNRR

2. http://www.cercetari.institutuldefilosofie.ro/e107_files/downloads/
Extrase%20C.F.P.%20anul%2010,%20nr.9%202%20[2018] /V.1.9%20
TANASE,%20R.V.%20PARASCHIV,%20Digitizare, %20digitalizare%20si%20
transformare%20digitala.pdf

de inregistrare, stocare si management, digitalizarea se refera la sisteme de
implicare si cunoastere prin utilizarea datelor si a proceselor digitalizate.
ii. a doua perspectivi o reprezinti digitalizarea unui mediu, zone sau flux.
Locul de munca digital presupune : lucruri digitale ; instrumente digitale ;
platforme de colaborare sociale ; platforme de comunicare unificate.

iii. a treia perspectivi a digitalizdrii se refera la adoptarea continua a tehno-
logiilor digitale in toate activitatile societale si umane: asistenta medicala
digitala, medicind predictivi sau preventivd; guvernare si marketing
digital; publicitate digitali. In concluzie, digitalizarea vizeaza atat schim-
barea operatiunilor §i a modelelor de afaceri, cat §i schimbarea fluxurilor
de venituri §i a noilor oportunitati de afaceri.

Termenii sunt insd abordati si definiti in multe articole de pe Internet
(de ex. revista Forbes, ro, en) si chiar in articole academice, precum cel
mentionat anterior sau ,Digitizare, digitalizare si transformare digitald din
perspectiva sociologicd, psihologicd si educationald™, att in engleza, cit si
in roména (de obicei alituri de termenul de transformare digitald). Un
exemplu elocvent, referitor la transformarea digitald ce are la bazi digiti-
zarea si digitalizarea, ar fi cea de-a 4-a revolutie industriali care se bazeazi
pe o combinatie a sistemelor virtuale cu cele fizice*

A 4-a revolutie industriala

Digitalizare

Digitizare

Revenind la cei doi termeni care fac obiectul acestui text, se pare ca
vorbim despre niste concepte complexe, a ciror diferentiere nu se
regiseste in dictionarele oficiale ale celor doui limbi, care inregis-
treazi termenii ca fiind sinonimi. In englez3, cei mai multi autori care
au scris pe tema diferentei dintre digitization si digitalization se raporteaza
la glosarul realizat de o firma de consultanta si cercetare tehnologici din
SUA.?

Initial, si Wikipedia mentioneazi ci: ,Digitalizareal! sau digiti-

zareal? este procesul de transformare a informatiilor intr-un format

3. https://www.researchgate.net/profile/Dana-Rad/publication/343136960_
Digitizare _digitalizare si_transformare_digitala_din_perspectiva_sociologi-
ca_psihologica_si_educationala/links/5f186e1192851cdSfa3¢2229/Digitizare-
digitalizare-si-transformare-digitala-din-perspectiva-sociologica-psihologica-si-
educationala.pdf

4. Internet of Things sau internetul lucrurilor, realitatea virtuald - VR si realitatea aug-
mentatd - AR sunt, poate, expresiile cele mai des intilnite pentru a ilustra sensul
acestei revolutii industriale ai cirei martori suntem)

S. https://www.gartner.com/en/information-technology/glossary/digitalization

5
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digital, in care informatia este organizata in biti. Rezultatul este reprezen-
tarea unui obiect, imagine, sunet, document sau semnal prin generarea
unei serii de numere care descriu un set discret de puncte sau probe.,
dar pagina este completati apoi cu date din glosarul ITGartner, in
care se vorbeste despre ,perspectiva modernd”, conform cireia ,digitali-
zarea inseamnd transformarea interactiunilor, comunicatiilor, relatiilor,
functiilor de business si a modelelor de afaceri in (mai multe) procese
digitale, care adesea se reduc la o combinatie de digital si fizic (cum ar
fi serviciul pentru clienti - omnichannel, marketingul integrat sau indus-
trializarea productiei §i operatii manuale, serviciile electronice §i aga mai
departe). Digitalizarea utilizeaza informatii digitizate (sau obtinute direct
in format digital).”

O ciutare rapidi intr-un corpus oficial creat din texte in limba roméana
disponibile pe Internet in 2016 (Romanian Web 2016 - RoTenTen16,
accesat prin intermediul Sketch Engine), demonstreazi inci de pe atunci
utilizarea diferentiata a celor doi termeni, mai jos fiind furnizate citeva
exemple:

o digitizarea bunurilor de patrimoniu, actiuni de digitizare a bunurilor de
patrimoniu si creare de baze de date, precum si de facilitare a accesului
publicului larg la acestea™.

¢ ,Din punct de vedere tehnic, transmisia digitala terestra consta in digiti-
zarea si comprimarea informatiei in format MPEG-2 sau MPEG-4.""

e ,Cele mai importante activititi din ultimele douidsprezece luni au vizat
dezvoltarea unor solutii software axate pe digitalizarea proceselor de
vanzari si Customer Journey Mapping, adica generarea unei experiente
memorabile si continue pentru clienti in toate momentele de interactiune
cu brandurile respective.”

e ,Este clar ci ne indreptiam spre o digitalizare a bancilor, iar noi urmarim
strategic si dezvoltam canalele electronice de acces la serviciile bancii si
sd eficientizim tranzactiile cu numerar. Aceastd tendintd ne-a ficut sa
dezvoltim si sa extindem permanent i operatiunile pe care le oferim prin
MFM-urile instalate de Raiffeisen Bank™

Existd in corpus §i contexte in care digitalizare este folosit in locul
lui digitizare:

e ,La 1 noiembrie, SRR incepe procesul oficial de digitalizare a arhivei
Radio. Societatea Roména de Radiodifuziune incepe, la 1 noiembrie, un
amplu proces, de trecere a arhivei proprii in format digital.”"’

o ,Cheltuielile ocazionate de digitalizarea acestor 40 de milioane de
pagini vor fi acoperite de Google.» "

Ciutarea pe Google confirma insi la ora actuald utilizarea tot mai raspan-
ditd a celor douad sensuri definite de glosarul Gartner?, adica o diferentiere
a celor doi termeni §i nu utilizarea lor ca sinonimi.

DIGITIZARE

ydigitizare documente”, ,echipamente digitizare carte si documente
legate”, ,strategia de digitizare a Bibliotecii Metropolitane Bucuresti’,
,»Prin crearea Centrului National de Digitizare, Biblioteca Nationala isi
asumi un rol important in digitizarea patrimoniului cultural[ ... ], ,servicii

3

de digitizare”, ,Astfel, se impune urgentarea si activizarea procesului

6. http://www.fonduri-patrimoniu.ro/proiecte-mari_doc_33_ cerere-de-proiec-
te-mari_pg_0.htm

7. http:/ /www.monitoruljuridic.ro/act/strategie-din-7-octombrie-2009-privind-
tranzitia-de-la-televiziunea-analogica-terestra-la-cea-digitala-terestra-si-imple-
mentarea-serviciilor-multimedia-digitale-la-nivel-national-emitent-112621.html
8. http://www.efinance.ro/view.php?id=4938

9. http://www.bancherul.ro/raiffeisen-bank-are-40-de-bancomate-multifunctio-
nale-(mfm)-de-tip-self-banking--15730

10. http://rador.srr.ro/info4.shtml?cat=634&news=23984

11. http://blog.nemira.ro/tag/ipad
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de digitizare a colectiilor muzicale precum si concentrarea materialelor
de patrimoniu muzical academic”, ,Biroul Digitizare si verificare teze
de doctorat”, ,Conceptul a urmirit valorificarea interdisciplinari a patri-
moniului arheologic de epoci romani, prin digitizarea 3D a operelor de
artd romana reprezentind divinititi si personaje mitologice din colectia
muzeului. Au fost scanate 3D peste 200 de piese, au fost organizate patru
evenimente expozitionale si publicate volume tematice, dar mai ales a fost
realizatd o colectie virtuald de arti romana.”*?

DIGITALIZARE

ydigitalizare a IMM-urilor”, ,solutii de digitalizare pentru antrepre-
nori’, ,digitalizare in administratia publica si mediul privat’, ,initiative

3

de digitalizare de business”, ,digitalizare productie’, ,digitalizare a

afacerilor”™?

, »gradul de digitalizare a statului romén”, ,nevoia de digita-
lizare intr-un business sau intr-o organizatie”", Trencadis: ,Prin digita-
lizarea serviciilor si institutiilor publice, statul isi tine aproape mediul de
afaceri si cetdtenii”.

In limba francez3, lucrurile par s fi evoluat in acelasi fel, in sensul c4 initial
numérisation'® si digitalisation erau termeni sinonimi si desemnau transfor-
marea oricirui tip de document in date informatice. In asociere cu acestia
doi circula si termenul informatisation, un termen mai general care desem-
neaza o transformare profunda a profesiilor si a instrumentelor acestora,
pana la integrarea calculatoarelor si a noilor tehnologii in viata cotidiana.
Informatisation include deci numérisation. In ce priveste digitalisation si
numérisation, daca cel de-al doilea pare ci si-a pastrat sensul initial'é, primul
a evoluat astfel incit desemneaza o instituire de procese informatice in
intreaga activitate cotidiani a intreprinderilor si nu numai a acestora.'”
Totusi, existd numeroase situatii in care cei doi termeni continui sa fie
folositi ca sinonimi, agadar inca nu a fost complet reglementata accepti-
unea fiecaruia. Astfel, pe lexilogos.fr'®, numérisation nu apare ca intrare in
dictionarul Trésor, apare in schimb in dictionarul Robert", iar exemplele
citate sunt chiar si de dati recentd : ,A ce jour, 65 000 documents ont
été traités, 26 000 sont déja partis & la numérisation et devaient revenir fin
aott. Ouest-France, Agnés LE MORVAN, 06/09/2021”.

Tot in acest dictionar apare ca intrare si digitalisation, avand ca sinonim pe

numérisation. Dar si dictionarul Larousse (inclus tot in lexilogos.fr) il da ca
sinonim pe digitalisation pentru numérisation.*®

Fireste, acestea sunt dictionare generale ale limbii franceze si nu retin
diferentierea celor douid concepte. O astfel de diferentiere ese de resortul
dictionarelor terminologice, iar ea nu s-a consemnat inc, poate pentru ca
in uz inci persista utiliziri echivalente ale celor doi termeni.

Daci in limbile engleza si francezi, in ciuda ezitarilor si a unei doze de
ambiguitate, folosirea diferentiata a digitalization si digitization, respectiv
digitalisation si numérisation, in spatiul germanofon totul este descris prin
termenul Digitalisierung. De exemplu: Digitalisierung in der Architektur: die
Baubranche auf dem Weg in eine neue Ara.*!

Digitization si digitalization sunt subsumati, asadar, termenului

12. https://agerpres.ro/cultura/2022/03/09/proiect-al-mnu-alba-iulia-de-digiti-
zare-3d-a-unor-artefacte-romane-premiat-international--881163

13. https://digitalromania.ro/subcategorii/digitalizare-documente

14. https://www.agerpres.ro/digitalizare/page/2

1S. S-a optat pentru acest termen ca transpunere a lui digitization din engleza.

16. Procedeu de convertire a unui obiect real intr-o suiti de numere (biti), cu sco-
pul de a-1 reprezenta in mod informatic pe un calculator.

17. https://bobbee.co/digitalisation-numerisation-informatisation-difference/
18. Cea mai complexa baza de date lexicografica pentru limba franceza.

19. https://dictionnaire.lerobert.com/definition/numerisation

20. https://www.larousse.fr/dictionnaires/francais/num%C3%A9risation/55256
21. https://redshift.autodesk.de/articles/digitalisierung-in-der-architektur
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Digitalisierung. In limba germani, digitization ar putea fi redat prin

Digitisierung, termen care apare pe citeva site-uri, insa care nu se intal-
neste in mod oficial. Dictionarul limbii Germane Duden inregistreaza
Digitalisierung si cateva substantive compuse cu acest termen. Pe site-ul
Ministerului Educatiei din Germania de asemenea regisim o serie de
exemple precum Digitalisierung in Bildung und Forschung (digitalizare in
educatie si cercetare).

Aceste evolutii si utilizari lingvistice similare demonstreazi totusi ci, fard
doar §i poate, fiecare dintre limbile evocate, cu oarecare rezervi pentru
germand, care preferd si pastreze un singur termen, cu valoare poliseman-
tica, tinde sd aloce doi termeni diferiti pentru a desemna procese specifice.

Astfel, in limba romana, digiti-
zare nu este o variantd lexicala
mai scurtd, deci mai economici,
pentru digitalizare, ci fiecare
dintre cei doi termeni are o
acceptiune precisi si probabil
este doar o chestiune de timp
pani cand termenii se vor regisi
descrisi ca atare i in dictiona-
rele oficiale ale limbii.

In final, referitor la automobil,
poate un exemplu elocvent pentru
discutia noastra din acest numar
ar fi automobilul autonom, adica
cel care nu mai are nevoie de
conducitor/sofer. Fiard a avea
in intentie descrierea detaliati a
esentei automobilului autonom,
totusi, putem spune ci aceasta transformare digitald a mobilitatii rutiere
este conditionata de (1) digitizarea lumii reale si (2) digitalizarea proce-
selor de decizie, aceasta din urmai avand la bazi strategii si protocoale de
comunicatie intre multitudinea de senzori si actuatori specifici implemen-

tarii acestui tip de automobil®.

22. Este cunoscut faptul ci autoturismele se bazeazi pe mai multe ECUs (uneori,
chiar peste 100), ceea ce implici un cablaj pe masura, de ordinul a 10-20 km lungi-
me si peste 100 milioane de linii de cod. Asadar, s-ar putea spune ci autoturismul
este §i un ,centru mobil de calcul” - https://link.springer.com/article/10.1007/
s38311-019-0074-7

CONCURSUL INTERNATIONAL STUDENTESC DE INGINERIE A AUTOVEHICULELOR
,PROF. UNIV. ING. CONSTANTIN GHIULAI” - EDITIA 2023

THE INTERNATIONAL CONTEST FOR STUDENTS IN AUTOMOTIVE ENGINEERING
-PROFESSOR ENG. CONSTANTIN GHIULAI” - THE 2023 EDITION

dati cu inceperea semestrului doi al anului universitar 2022-

2023 debuteaza Concursul international studentesc de inginerie a
autovehiculelor ,,Prof. univ. ing. Constantin Ghiulai” — editia 2023 cu faza pe
universitate (locald) a celor doud sectiuni: ,Dinamica autovehiculelor” (editia
a IX-a) si ,Automotive CAD CATIA VS5’ (editia a VI-a). Btapa locald (pe
universitate) se organizeazi de citre fiecare universitate in parte in semestrul 2
al anului universitar, cu participarea doar a studentilor de la programele de studii
universitare de licentd din domeniul ,Ingineria autovehiculelor” si specializarea
yIngineria transporturilor si a traficului” din domeniul , Ingineria Transporturilor”
La concurs pot participa si studenti care sunt acum in anul IV de studii.
In cadrul acestei etape organizate prin responsabilitatea sectiei SIAR din
fiecare universitate §i sub coordonarea unui cadru didactic responsabil,
se stabileste cite un clasament pe fiecare sectiune. Primii trei studenti din
clasament constituie echipa universititii pentru faza finala, iar urmaitorii

2-3 studenti constituie rezervele. Un student poate participa la faza finala a
concursului doar la o singuri sectiune.
Faza finald a concursului studentesc se va desfasura simultan cu lucrarile
Congresului international anual al SIAR de inginerie a autovehiculelor si
transporturilor ESFA 2023 care va fi organizat in perioada 02 — 04 noiembrie
2023 la Universitatea Politehnica din Bucuregti.
Studentii interesati pot solicita detalii de la titularii de disciplini sau de la
conducerile sectiilor SIAR specificate la adresa http://siar.ro/contact/.
Pentru detalii suplimentare vi rugim sa accesati site-ul SIAR (www.
siarro) la paginile:  http://siar.ro/siar-junior/,http://siarro/wp-content/
uploads/2022/09/Precizari-concurs-Ghiulaipdf,  http://siarro/wp-content/
uploads/2023/01/SIARs-Ghiulai-Students-Contest.pdf.

Prof. univ. dr. ing. Minu MITREA

Secretar General STAR
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VEHIGLE — PEDESTRIAN IMPACT WITH ANALYSIS
OF PEDESTRIANS’ LOWER LIMBS INJURIES

IMPACTUL AUTOVEHICUL — PIETON CU ANALIZA VATAMARILOR
LA NIVELUL MEMBRELOR INFERIOARE ALE PIETONULUI

ABSTRACT: Although in recent years there has been a downward trend in the number
of people killed in road accidents, the desired halving of the number of deaths in 2020
compared to 2010 has not been achieved despite the significant reduction in traffic, due
to the restrictions related to COVID- 19. The most common injuries are head and brain
injuries, followed by lower limb and spinal injuries. Lower limb injuries do not present a
risk of death like head injuries, but they can cause permanent damage to people’s mobility.

1. ing. 1. ACCIDENTELE DE

Oana Victoria_ CIRCULATIE, DELA

STANCIUC-OTAT

otatoana@yahoo.com DATE STATISTI(EE LA
VULNERABILITATI

Numirul persoanelor decedate in
Prof. dr. ing. accidente rutiere a scazut conside-

1lie DUMITRU rabil in ultimii 20 de ani: numarul

deceselor in statele membre UE a
scazut cu 36,5% intre 2010 si 2020

Conf. dr.ing. [11]. Comparativ cu 2019, numirul

Laurentiu RACILA

persoanelor decedate in accidente
rutiere a continuat sa scadd in 2020
(-17,4%). Cu toate acestea, restric-
tille legate de COVID-19 in toata
Europa ar fi putut avea un impact

Conf. dr.ing.
Dragos TUTUNEA

v
p

Universitatea din Craiova, Departamentul
(e Autovehicule, Transporturi i Inginerie
Industriald, Calea Bucuresti, Nr. 107, 200512
CRAIOVA, Romania

asupra numirului de decese, traficul
fiind redus semnificativ in 2020.
Obiectivul de injumatatire a numa-
rului de decese in 2020 fatd de 2010
nu a fost indeplinit in ciuda reducerii semnificative a traficului.

In ansamblu, rata persoanelor decedate in accidente rutiere in UE a fost
estimatd la 42,1 la milion de locuitori in 2020 [11]. Existd diferente
considerabile intre statele membre: valorile au variat intre 26,6 decese la
un milion de locuitori in Danemarca la 85,1 la un milion de locuitori in
Roménia. Cea mai ingrijoratoare caracteristica a statisticilor referitoare la
siguranta rutierd a fost cresterea semnificativi a numirului de decese in
randul utilizatorilor vulnerabili, cum ar fi pietonii, motociclistii si persoa-
nele in varsta — in ciuda unei reduceri globale a numarului de accidente
rutiere mortale.

Cele mai frecvente raniri sunt leziunile craniene si cerebrale, urmate de
leziuni ale membrelor inferioare si ale coloanei vertebrale. O diferenta
considerabild, privind urmarile unui astfel de eveniment, este data de
utilizarea/prezenta sistemelor de securitate pasiva [3,4].

Conform Eurostat [11], in 2020, numarul pietonilor morti in accidente
rutiere la un milion de locuitori a fost cel mai mare in Romania, cu 30,4,
urmati de Letonia (22,5), Lituania (18,6), Polonia (16,6) si Cipru (14,6).
In comparatie, decesele pietonilor in UE in ansamblu au fost estimate la
8,1 decese la un milion de locuitori in 2020.

8

Within the present study, we set out to develop a comparative analysis to establish the kine-
matic parameters at the level of the pedestrian’s lower limbs in the case of a vehicle-pedes-
trian collision. An influencing factor regarding the value of the kinematic parameters and
the trajectory of the pedestrian following the collision is represented by the impact speed of
the vehicle.

Keywords: road accident, pedestrians, impact speed, lower limbs

Heawy goods Buses and
vehicles coaches
23% 0.3 %
Mopeds ?Bhgf
Light goods 26% Fieka
vehicles

35%

Bicycles
9.9 %

_—Passenger cars
44.2 %

Mutorcycles_/
16.0 %

Pedestrians
19.2 %

Fig.1. Distributia deceselor in accidente rutiere pe categorii de vehicule [11]

2. STUDIUL CINEMATIC SIDINAMIC AL IMPACTULUI
AUTOVEHICUL - PIETON

Dinamica accidentului autovehicul - pieton [S] impune stabilirea rela-
tiilor care descriu cinematica pietonului ca rezultat al impactului pe baza
unor date si informatii, cum ar fi: iniltimea §i greutatea pietonului, inal-
timea barei de protectie din fata, inaltimea capotei din fatd, cu ce a fost
lovit pietonul, pozitia acestuia (cu fata sau cu spatele la autovehicul, in
miscare, in a§teptare), daci s-a franat sau nu, acceleratia maxima a trun-
chiului si a capului celui lovit, precum §i comportamentul pietonului [1].
2.1 Fazele impactului autovehicul-pieton

La impactul autovehicul-pieton pot fi identificate mai multe faze de
impact: faza de contact primar, faza de preluare §i zbor si faza de arun-
care (ground contact phase), fiecirei dintre aceste faze ii corespunde un
anumit tip de traumatism.

Faza de contact primar (ﬁg.Z) — reprezinti prima faza a coliziunii, in care
pietonul intrd in contact cu autovehiculul, ca urmare viteza pietonului este
modificata.

Faza de preluare si zbor (fig.3) a pietonului pe si de pe capotd — dupi
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primul contact, pietonul este preluat pe capota autovehiculului, intrdnd in
contact cu elementele de caroserie - capota motor, parbriz si stalp [2,8].
Faza de aruncare (fig.4) a pietonului — dupi faza de preluare, ca rezultat
al gravitatiei, pietonul este aruncat pe partea carosabila, intrind in contact
cu aceasta. Viteza pietonului este redusd, pand in momentul oprii aces-
tuia. Faza de oprire a pietonului nu are loc exact in momentul proiectarii
acestuia pe carosabil, ci mai prezinta cateva mici oscilatii ale vitezei pana
la momentul opririi.

2.2 Traiectoria pietonului dupa impact

Viteza de deplasare a autovehiculului in momentul impactului cu pietonul

Fig.2. Faza de contact primar reprezintd punctul de plecare in analiza traiectoriei corpului pietonului dupa
impact. Astfel, conform [6], in functie de marimea acesteia corpul victimei
poate intra in contact cu diferite elemente ale autovehiculului. Astfel odata
cu cresterea vitezei, in cazul unui profil jos (autoturism), pietonul va intra
in contact cu elemente de caroserie amplasate la o iniltime cit mai mare,
plecand de la capota motor, zona inferioara a parbrizului, inspre zona supe-
rioara a parbrizului si pana la cupola postului de conducere.

Traiectoria corpului victimei poate avea doud aspecte [6]:

- primul aspect este reprezentat de proiectarea citre inainte imediat dupa

impact.
o - cel de-al doilea aspect este reprezentat de aruncarea catre inainte dupi ce
— L = J"'r J."' | III \ " R in prealabil victima a fost preluata pe capota.
Fig.3. Faza de preluare pe capota si zbor 3.MODELAREA SISTEMULUI ANATOMIC GENUNCHI
- GAMBA

In figura 7 sunt reprezentate modelele biomecanice ale sistemului
anatomic genunchi - gamba, folosind metoda dinamicii inverse, in timpul

fazelor de suport ale piciorului pe sol, unde [7]:
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Fig.4. Faza de proiectare

Fig.S. Proiectarea catre inainte a pietonului
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Fig.6. Preluarea pe capota si aruncarea pietonului
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Fig. 7. Fazele de suport ale piciorului pe sol [7]: contactul initial al cilciiului cu solul (a); contactul total cu solul (b); mijlocul suportului (c); ridicarea

cilcaiului (d); desprinderea de pe sol (e)

Pentru determinarea reactiunilor ce se dezvolti in genunchi, in timpul
fazelor de suport ale piciorului pe sol, conform metodei dinamicii inverse,
au fost scrise ecuatiile de echilibru dinamic [7], pentru prima faza de

suport:

, . 1
Rey =Ry, —mg-ay, 1)
ng =ng +Gg +mg-a,;

Mg=-My, -Gy -d;+mg-a,-dg +mg~ay~d7—ng ds+R, -ds—1,-0,.

Fig.8. Valoarea vitezelor autovehiculului pentru cele patru teste

4. SIMULAREA SI ANALIZA UNEI COLIZIUNI
AUTOVEHICUL - PIETON

In studiul de caz propus se doreste si se realizeze o analizi comparativa
privind determinarea parametrilor cinematici in cazul coliziunii auto-
vehicul — pieton. Un factor de influentd privind valoarea parametrilor
cinematici si a traiectoriei pietonului in urma coliziunii este reprezentat
de viteza de impact a autovehiculului [9,10]. Modelarea virtuald a

acestui impact se va realiza considerdndu-se mai multe valori ale vitezei

i__\}uﬂ -]

|
I i

Fig.9. Pozitia initiala si viteza autovehiculului
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Prezentarea i interpretarea rezultatelor

Fig.10. Variatia vitezei functie de
timp

Fig.11. Variatia acceleratiei functie
de timp

autovehiculului. In acest scop au fost realizate patru simuliri virtuale
(fig-8) ale modului de producere a impactului, cu viteze diferite de depla-
sare a autovehiculului, iar caracteristicile pietonului §i autovehiculului au
fost aceleasi in toate cele patru cazuri analizate.

4.1 Cazul I - viteza de impact de 30 km/h

Setarea parametrilor pre-coliziune

Modul folosit de program este un calcul prealabil, cind parametrul de
introducere este viteza vehiculului anterioari coliziunii, si de aici se calcu-
leaza variatiile de vitezi din momentul despirtirii. Se considera in prima
situatie analizati ci autovehiculul, inainte de impactul cu pietonul se
deplaseaz cu viteza constanti de 30 km/h. In figura 9. este redata pozitia
initiald a autovehiculului §i a pietonului, precum si valorile parametrilor
initiali ai autovehiculului:

Pentru autovehiculul considerat, s-a introdus valoarea parametrilor
initiali, la momentul de timp t=0, dupa cum se observa si in figura 9:

v’ viteza initiala = 30 [km/h]

v" timpul de manevrare al volanului = 1 [s]

v deceleratia = 0,00 [m/s?]

V" coeficientul de aderenti pentru carosabil uscat = 0,780

Se

conducitorul autovehiculului coincide cu momentul primului contact

considera ci momentul sesizirii aparitiei stari de pericol de citre

dintre autovehicul si pieton. Acesta este si momentul in care conducatorul
auto actioneazi sistemul de franare, cu o deceleratie de 3,5 m/s%
Prezentarea si interpretarea rezultatelor

Pietonul este realizat ca un multi-corp, fiind construit din 14 corpuri.
Platforma ne ofera posibilitatea de a selecta un singur element al pieto-
nului pentru a reprezenta grafic parametrii de interes. Astfel ca in diagra-
mele urmatoare se urmaireste doar variatia vitezei pietonului la nivelul
membrelor inferioare, respectiv: femur drept si sting, tibie dreapta si
stanga.

Se observa faza initiala a coliziunii la momentul de timp de 0,2 s, atunci
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cand apare o cregtere brusci a vitezei pietonului, concomitent cu redu-
cerea brusci a vitezei autovehiculului. Viteza maxima inregistrati la
nivelul membrelor inferioare ale pietonului atinge valoarea de 34 km/h,
iar viteza autovehiculului in momentul impactului este de 30 km/h.
Figura 11 redi grafic variatia acceleratiei autovehiculului i a pietonului
— la nivelul membrelor inferioare, in functie de timp. Valoarea maxima
a deceleratiei picioarelor pietonului de -1800 m/s* este inregistrati la
momentul de timp de 0,2 s, moment ce coincide cu momentul impac-
tului primar, dintre parte frontala a vehiculului §i membrele inferioare ale
pietonului.

4.2 Cazul II - viteza de impact de S0 km/h

-
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Fig.12. Actionarea sistemului de franare i valoarea deceleratiei

Prezentarea si interpretarea rezultatelor

Fig.13. Variatia vitezei functie de
timp

Fig.14. Variatia acceleratiei functie

de timp

Setarea parametrilor pre-coliziune

In cea de-a doua situatie analizati se consideri ci autovehiculul inainte
de impactul cu pietonul se deplaseazi cu viteza constantd de 50 km/h.
Momentul sesizrii aparitiei stari de pericol de citre conducitorul auto-
vehiculului coincide cu momentul primului contact dintre autovehicul
si pieton. Acesta este si momentul in care conducatorul auto actioneaza
sistemul de frinare, cu o deceleratie de 3,5 m/s? dupi cum se observa in
figura 12:

In figura 13 este reprezentati grafic variatia vitezei in functie de timp. Se
observa faza initiald a coliziunii la momentul de timp de 0,2 s, atunci cind
apare o crestere brusci a vitezei pietonului, concomitent cu reducerea
brusci a vitezei autovehiculului. Viteza maxima inregistrata la nivelul
membrelor inferioare ale pietonului atinge valoarea de 65 km/h, iar viteza
autovehiculului in momentul impactului este de 50 km/h.

Figura 14 redi grafic variatia acceleratiei autovehiculului i a pietonului
— la nivelul femurului drept si sting, tibiei dreapta si stinga, in functie de
timp. Valoarea maxima a acceleratiei pietonului de -2200 m/s> este inre-
gistrata la momentul de timp de 0,2 s, moment ce coincide cu impactul
primar, lovirea membrelor inferioare ale pietonului cu partea frontala a

autovehiculului.

4.3 Cazul III - viteza de impact de 80 km/h

In cea de-a treia situatie analizati se consideri ci autovehiculul inainte
de impactul cu pietonul se deplaseazi cu viteza constantd de 80 km/h.
Momentul primului contact dintre autovehicul §i pieton este §i momentul

in care conducitorul auto actioneazi sistemul de franare, cu o deceleratie
2
de 3,5 m/s?,

Prezentarea si interpretarea rezultatelor

i e

Fig.15. Variatia vitezei functie de Fig.16. Variatia acceleratiei functie

timp de timp

In figura 15 este reprezentati grafic variatia vitezei in functie de timp.
Se observa faza initiala a coliziunii la momentul de timp de 0,1 s,
atunci cind apare o crestere brusci a vitezei pietonului, concomitent
cu reducerea brusci a vitezei autovehiculului. Viteza maximi inregis-
tratd la nivelul membrelor inferioare ale pietonului atinge valoarea de
95 km/h, iar viteza autovehiculului in momentul impactului este de
80 km/h.

Figura 16 reda grafic variatia acceleratiei autovehiculului i a pieto-
nului - la nivelul femurului drept si sting, tibiei dreapta si stinga, in
functie de timp. Valoarea maxima a acceleratiei membrelor inferioare
ale pietonului de -2300 m/s* este inregistrati la momentul de timp
de 0,1 s, moment ce coincide cu producerea impactului primar dintre
partea frontala a autovehiculului §i membrele inferioare ale pietonului.
4.4 Cazul IV - viteza de impact de 100 km/h

ELT LI o S—— 1

Fig.17. Actionarea sistemului de frinare i valoarea deceleratiei

Setarea parametrilor pre-coliziune

In cea de-a patra situatie analizati se considera ci autovehiculul inainte
de impactul cu pietonul se deplaseazi cu viteza constanti de 100 km/h.
In figura 18 este reprezentati grafic variatia vitezei in functie de timp.
Se observi faza initiald a coliziunii la momentul de timp de 0,1 s, atunci
cand apare o crestere brusci a vitezei pietonului, concomitent cu redu-
cerea brusca a vitezei autovehiculului. Viteza maxima inregistrata la

1"
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Prezentarea si interpretarea rezultatelor

nivelul membrelor inferioare ale pietonului atinge valoarea de 140
km/h, iar viteza autovehiculului in momentul impactului este de 100

! } : km/h.
I\ I : ] S N k Figura 19 redi grafic variatia acceleratiei autovehiculului i a pietonului
I ) — la nivelul membrelor inferioare, in functie de timp. Valoarea maxima
N a acceleratiei pietonului de -3000 m/s* este inregistrati la momentul de
. i B o
Fig.18. Variatia vitezei functie de Fig.19. Variatia acceleratiei functie Fig.20. Traiectoria pietonului dupi coliziunea cu autovehiculul, pentru toate
timp de timp cazurile considerate
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timp de 0,1 s, moment ce coincide cu lovire pietonului cu partea frontala
a autovehiculului.

5. CONCLUZII

Scopul principal al acestui studiu a fost si se realizeze o analizi compara-
tiva privind determinarea parametrilor cinematici la nivelul membrelor
inferioare ale pietonului in cazul coliziunii autovehicul — pieton. Un factor
de influenta privind valoarea parametrilor cinematici si a traiectoriei
pietonului in urma coliziunii este reprezentat de viteza de impact a auto-
vehiculului. Modelarea virtuald a acestui impact a fost realizati conside-
randu-se mai multe valori ale vitezei autovehiculului in momentul impac-
tului si cu aceleasi caracteristici ale pietonului si autovehiculului.

Din simularile virtuale realizate au fost generate diagramele de variatie ale
principalilor parametrii atit pentru pieton — la nivelul membrelor inferi-
oare, respectiv: femur drept si sting, tibie dreapta si stinga, cit si pentru
autovehicul.

Din analiza comparativa realizata se pot concluziona urmitoarele:

e in ceea ce priveste viteza pietonului (la nivelul membrelor inferioare) in
urma impactului, valorile inregistrate pentru cele patru cazuri analizate au
fost de 34 km/h, 58 km/h, 95 km/h, respectiv 140 km/h.

e distanta totald de proiectare a variat de la 12 m in cazul vitezei de impact
de 30 km/h, pana la 47 m pentru o viteza de impact de 100 km/h.

o deceleratia inregistratd la nivelul membrelor inferioare ale pietonului
pentru cele patru cazuri a avut urmatoarele valori: -1800 m/s? -2200 m/
§%-2300 m/s* §i -3000 m/s>

Din valorile obtinute se constata ci viteza autovehiculului in momentul
cu impactului cu pietonul reprezinti unul dintre factorii principali in
stabilirea traiectoriei pietonului, dar si in producerea vitimarilor acestuia.
Leziunile suferite de pieton sunt cu atit mai grave cu cit creste viteza de
impact a autovehiculului.

Se analizeaza i traiectoria pietonului dupi coliziunea cu autovehiculul,
pentru toate cele patru cazuri considerate, cu identificarea fazelor princi-
pale ale coliziunii:

a - Faza de contact primar

b - Faza de preluare a pietonului

¢ - Faza de zbor/purtare a pietonului

d - Faza de desprindere a pietonului
e - Faza de proiectare a pietonului
f - Pozitia finald a pietonului
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PRINTRE ALTELE, DESPRE IMPLICARE, COOPERARE, RESPONSABILITATE,

COEZIUNE... $1 MOBILITATE ECOLOGICA

AMONG OTHER THINGS, ABOUT INVOLVEMENT, COOPERATION, RESPONSIBILITY,

GOHESION... AND ECOLOGICAL MOBILITY

in cadrul unei discutii purtate cu putina vreme in urma in legaturi cu

prezenta si intelesurile cuvantului ,colaborare” in inima devizei STAR
— ,Cunoastere si dezvoltare, prin cooperare!” — mentionam intentia cole-
giali, mobilizatoare, de chemare la implicare, responsabilitate si unitate a
membrilor comunitatii noastre, in demersul fieciruia (firesc de altfel) de
realizare profesionald, de promovare in cariera si atingerea unor obiective
personale. Este necesar (poate) si reamintim ci SIAR este totusi asociatia
inginerilor de automobile, chiar daci inci de la infiintare a avut si are si
in prezent o puternici amprenta academici (salutard, de altfel!). Asadar,
formare si perfectionare (cunoastere), implinire profesionala (dezvoltare)
prin invitare/aprofundare continuj, facilitate de colaborarea (cooperarea)

in mediul profesional specific. Apar astfel ca esentiale pentru SIAR
dorinta de implicare in proiectele comune, asumarea responsabilititilor
profesionale si etice promovate, disponibilitatea pentru initierea si
dezvoltarea activitatilor ce presupun asocierea membrilor in directia atin-
gerii obiectivelor si realizarii misiunii SIAR in spatiul roménesc, previzi-
unea evolutiilor si adaptarea la dinamica societitii corelate cu pastrarea
traditiilor si culturii tehnice nationale.

Unii colegi pot sa isi aminteascd de o perioada in care ,vizitele de docu-
mentare” si ,schimburile de experienta” erau promovate pe scari larga,
atdt in mediul industrial, cit si in spatiul universitar. Actiuni de altfel
specifice la nivel global tuturor activititilor economice §i nu numai, de
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actualitate si astazi §i purtind diferite denumiri: work-shop, transfer

tehnologic, demonstratie tehnica etc.

Rezultatul unor asemenea activitati era §i este benefic pentru toti cei
implicati.

O asemenea actiune (de folosire inteligenta a experientei altora) propun
colegilor din toate centrele universitare cu programe de studii in dome-
niile ingineriei autovehiculelor si transporturilor: colaborarea intr-un
proiect de amploare nationala in domeniul mobilitatii ecologice, nu
neapdrat dificil tehnic, probabil complicat administrativ, dar cu siguranta
cu efect puternic atit in domeniul mobilitatii urbane, ct §i de imagine,
demonstrind aderarea, coeziunea, preocuparea si implicarea SIAR in
yproblemele prioritare ale cetatii”!

Acest proiect propune constituirea unui consortiu al tuturor universitatilor
de profil, dar si includerea unor institutii cu atributii sau interese in dome-
niul mobilitatii urbane: Registrul Auto Roman, toate primiriile din
centrele universitare membre ale consortiului (dar nu numai), Uniunea
Nationala a Consiliilor Judetene din Romaénia, Asociatia Municipiilor din

Romidnia, agenti economici etc.

14

Finalitatea proiectului ,RO_Bike-up” ar consta in echiparea tuturor
mijloacelor de transport in comun din orase cu dispozitive/suport
pentru transportul bicicletelor. Astfel, se poate asigura transportul
gratuit al bicicletelor din zonele rezidentiale citre zone de agre-
ment, pietonale etc. Imaginile publicate pe coperta acestui numar al
revistei si aliturat sunt sugestive si prezintd solutii aplicate in oragele
Vancouver si Victoria - Canada. Se poate observa existenta mai multor
solutii de mecanisme de asigurare a interfetei cu mijlocul de transport.
Pentru detalii vd rog sa accesati: https://www.facebook.com/Translink/
videos/taking-your-bike-on-the-bus/633028044081730/; https://www.
youtube.com/watch?v=9A2L9dW7E_k; https://www.youtube.com/
watch?v=ptssXViJ]YVO; https://bikehub.ca/biketotransit.

Rolul universitatilor ar consta in conceperea/proiectarea interfetelor
adecvate mijloacelor de transport (suportul propriu-zis pentru biciclete
fiind standardizat), precum si in asigurarea colaboririi cu primariile impli-
cate. Ar trebui implicate si autoritatile centrale specifice, finantarea (macar
partiald) ar putea fi europeana. Rolul celorlalte institutii ar fi determinat
de specificul lor. Conducerea unui asemenea proiect ar trebui asigurata
de o institutie cu experientd dovediti in realizarea de proiecte de anvergura
(nu hartii!). Evident, acest articol cuprinde doar propunerea publici a unui
proiect national, detaliile stabilindu-se ulterior. O dezbatere cuprinzatoare
ar fi binevenitd pentru demararea proiectului. Dar, astfel, cred eu, SIAR
ar demonstra nu numai consistenta competentelor profesionale (altfel de
netagiduit), cat mai ales trasiturile puternice mentionate mai sus.

Inchei, sugerand si un alt proiect de ,mobilitate” ecologici cu multiple
avantaje - vizut ,pe teren (de fapt pe api)” - si anume un ,water-taxi”
numai bun pentru lacurile/raurile/canalele oraselor noastre (https://
www.youtube.com/watch?v=rPXEIwDcSDc).

Prof. univ. dr. ing. Minu MITREA
Academia Tehnica Militara ,Ferdinand I” Bucuresti
Bdul George Cosbuc, Nr. 39-49, 050141 BUCURESTI, Roménia
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ANALYSIS AND DEVELOPMENT OF THE EXPERIMENTAL
MANUFAGTURING PROGESS OF POROUS GERAMIC FILTERS

FOR AUTOMOTIVE INDUSTRY

ANALIZA $1 DEZVOLTAREA PROCESULUI EXPERIMENTAL
DE FABRICATIE A FILTRELOR CERAMIGE POROASE
PENTRU INDUSTRIA DE AUTOVEHICULE

REZUMAT: Lucrarea prezintd rezultatele obtinute in urma activitdtilor de cercetare si
dezvoltare in do | metodelor de fabricare a materialelor ceramice poroase destinate
filtrérii aerului din habitaclul autovehiculelor. Inovatia prezentatd de acest concept de
element filtrant constd in utilizarea exclusivi ca mediu de filtrare a unei mixturi ceramice

1.INTRODUCTION

Dic.ing. Air filtration is the most used
Robert BUCEVSCHI

. technology to remove particles
robert.bucevschi@yahoo.ro

from a stream of air, due to the
ease and flexibility of implemen-
tation. Both textile and fibrous
filters are largely used to control
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and retain airborne particles [1].
) Filters made of fibrous materials
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BUDIUL-BERGHIAN

are designed to effectively retain
very fine particles, but do not filter

fragrant gases or molecules [2].
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Universitatea Politehnica din Timisoara,
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Thus, molecular sieves are used to
filter volatile organic compounds,
chemical vapors, smoke or aller-
gens [3]. One of the most common

Str. Revolutie, Nr. 5, 331128 HUNEDOARA, molecular filtration solutions is

R filter elements made of granular

activated carbon, known as high
efficiency gas absorbing filters (HEGA) [4].
In order to obtain a filter element with high filtration efficiency both in the
case of particles of different sizes and in the case of polluting components
in the gas mixture, mixed filter elements have been developed (fig.1)
which have both the component with high efficiency retention of the
particles as well as of the gas retention component. These filter elements
have two filtration stages (fig. 2): the primary stage for retaining particles
and aerosols larger than 0.1 pym in diameter and the secondary stage for
retaining the pollutants present in the gas mixture [S][7].
The motivation regarding the development and implementation of porous
ceramics in the gas filtration process being mainly the retention proper-
ties of the different gaseous components. Also, the porous structure of the
alumino-siliceous ceramic materials creates a large specific surface, which
gives them the character of absorbents, the access of the molecules to the
absorption surface being possible only through the sodalitic ,windows*
giving the sieve the property of geometric selectivity. They can be used to

separate mixtures of oxygen, nitrogen, hydrogen and hydrocarbons from

poroase. Rezultatele diseminate prezintd, de asemenea, influenta procesului de obtinere
asupra densitatii si rezistentei mecanice a elementului de filtrare.

Keywords: Porous ceramics, air filtration, environment, automotive
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Fig. 1. Schematic representation of the retention process in the case of
mixed filters

Fig. 2. Microscopic analysis of the filter materials for the filtration stages

branched and polycyclic hydrocarbons [6][8].

Ceramic foams are made from a wide range of ceramic materials, both
oxides and non-oxides, these materials being considered for a wide range
of applications. Among the fields of use we can mention gas filtration, the
process of obtaining interpenetrating composite materials as well as in
biomedical applications, thermal insulation, catalyst supports, etc.
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Fig. 3. The composition of the ceramic suspension used in laboratory tests
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Fig. 4. Schematic representation of the
technological process

e 2. PRACTICAL CONSIDERATION.
e | DESCRIPTION OF THE
EXPERIMENTAL METHOD

In the process of developing the ceramic filter
material, an experimental method of immersing
a polymeric sponge in the aqueous ceramic
suspension was used, following which the
sponge was removed by sintering. The stages of

hmursdring D-IHH--!I'H‘
ipiaps e 48 b

the material obtaining process being defined in
the process diagram shown in figure 4.

In the first phase, the suitable polymer sponge
for the manufacture of the ceramic foam filter was chosen. The pore size
of the sponge will determine the pore size of the final filter. The usage of
this type of sponge is due to its properties such as heat resistance, density,
oxidation resistance. In the performed tests, it was used a polymeric
sponge with porosities between 0.1 - 0.5 mm.

The aqueous ceramic suspension is then prepared by mixing the powdered
components in water. The recipe used was established following repeated tests
aimed at establishing the optimal composition in order to obtain a stable ceramic
material following the sintering process. The composition of the recipe, shown
in figure 3, for the ceramic suspension: 55% calcined alumina with a grain size
ofless than 4.5pm, 35% ground chamomile with a grain size of 0.01-0.Imm and
10% GORCAL 70 hydraulic binder. The chemical composition of the hydraulic
binder used:71% Al,O,, 0,2% Fe,O,, 0,5% SiO,, 28,30% CaO.

The polymeric sponge was immersed and impregnated to saturation in
the ceramic suspension and the excess material was removed. This process
has the role of controlling the size and geometry of the filter material.
The obtained products were dried at ambient temperature for 48 hours.

TR [H]

Fig. 5. Sample sintering diagram

16

Fig. 7. The product obtained from
experimental research

After drying, the obtained products were
subjected to the sintering process, the

process diagram being presented in figure S.

Aspects during laboratory experiments are
shown in figure 6.

Following the sintering process, a ceramic foam (fig. 7) with diameters of
porosities between 0.1 - 0.5 mm was obtained.

3. DETERMINATION OF MECHANICAL STRENGHT FOR
CERAMIC FOAM BASED ON UNIAXIAL COMPRESSION TEST

Fig. 8. Schematic representation of the
test piece. 15 mm
The compression tests performed aim 4
.
to quantify the mechanical strength

15 mm
of the ceramic foam obtained based

on the experimental process.

In the test procedure presented, a number of five specimens in parallel-
epiped form were used (fig. 8).

In the case of ideal uniaxial compression tests, a uniform state of stress is
expected to be induced in the specimen, but in some cases, the homoge-
neity of the load may be endangered. The characteristics of the test, such
as the lack of parallelism of the plates as well as the eccentric forces that
appear at the level of the sample, usually lead to uneven states of stress. In
addition, geometric imperfections in the sample or lack of homogeneity
may lead to similar problems. For compression tests, the stress distribu-
tion is usually considered homogeneous and calculated as the ratio of the
measured force to the cross-sectional area of the sample. The crystalline
structures of ceramic materials cannot be shaped to elastically counteract
the physical forces, as they are fragile, which makes it difficult to ensure the
desired geometry of the specimen through traditional modelling processes.
Difliculty designing some geometries of the specimen, which can lead to
false data, and misidentification of material parameters.

The machine used for the laboratory tests is LabTest 6.50, it has an elec-
tromechanical drive, with a design that is intended for mechanical tests of
traction, compression and bending. The maximum capacity is SO kN, and
the machine frame can be extended from 1100 mm to 2300 mm in height
and from 460 mm to 650 mm in width. Due to the high acquisition rate
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Fig. 9. Testarea epruvetelor la compresiune
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Fig. 12. Density of tested samples

of the measured data (1 kHz) it provides accurate data in a wide measure-
ment range (fig. 9).

Following the testing process and the acquisition of data with the help
of the control unit, data were taken on the behavior of the specimens at
the uniaxial stress applied until their collapse. Following the processing
of the obtained data, the stress-strain graph was drawn for each sample
presented in figure 10.

Following the analysis of the obtained results, a different behavior of the
specimens from the tested material sample was observed, these having
a slightly different response to the applied uniaxial stress, the maximum
compressive strength varying between 0,72 — 0,60 MPa.

In order to have a better understanding of the uniaxial compression mechan-
ical resistance obtained for the porous ceramic material, in figure 11 a compar-
ison between several materials which present some similarities was made.
One of the factors that was analyzed in order to identify the cause was
the density of the specimens, so in figure 12 the variation of the density
of the specimens in the sample of tested material is observed, its variation
indicating that in the experimental process of ceramic foam production
there was a vicissitude related to homogenization of the aqueous ceramic
suspension.

In order to confirm the cause presumed above, the macrostructure of

Fig. 13. Stereomicroscope analysis of sample
structure

the ceramic foam was analyzed in detail
with the help of the optical microscope

for sample number 4, respectively sample
number S (fig. 13). An uneven distribution of porosities was identified in
the volume of material samples subjected to microscopic analysis, as well
as the appearance of cavities of relatively large dimensions that led to the
fracture of the ceramic structure.

4. CONCLUSIONS

Among the advantages offered using ceramic materials in gas filtration is
their ability to retain gases at the molecular level. Porous ceramic filter
elements could be a viable environmentally friendly alternative to conven-
tional microfiber filters. Following the analysis of the obtained results,
we can conclude that the ceramic filtration material obtained through
the process presented in this paper can be structurally an alternative to
the classic paper filters. Several critical steps in the production method
were also identified, such as the need to improve the homogeneity at
the immersion process of the aqueous ceramic solution in the volume of
the polymeric sponge, as well as the need to carry out an analysis of the
influence of granulometric classes properties for the materials used in the
preparation of the aqueous ceramic solution. The integration of ceramic
foams in the process of filtering air as a filter element could replace the
classic filtration solutions and improve air quality by retaining harmful
gaseous compounds due to their molecular sieve properties.
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THE OPTIMIZATION OF A GOST-EFFEGTIVE JOURNEY DATA
REGORDER USED IN THE AUTOMOTIVE INDUSTRY

OPTIMIZAREA UNUI SISTEM NECOSTISITOR DE ACHIZITHI DE DATE DE
GALATORIE UTILIZAT IN DOMENIUL AUTOVEHICULELOR

REZUMAT: Lucrarea prezintd o parte din procesul de dezvoltare a unui sistem de
achizitii de date ce poate fi utilizat la inregistrarea datelor de cildtorie, numit simplu cutie
neagra.

Acesta poate fi utilizat pe autovehicule proprietate personald sau pe flote de vehicule comer-
ciale. De aceea la utilizarea mai multor astfel de dispozitive, un factor important de decizie
il reprezintd pretul de achizitie.

Anterior s-a obfinut un sistem de achizitii de date, de mici dimensiuni, ce poate mdsura
variatia acceleratiilor simfite la interiorul unui autovehicul. Aceste acceleratii sunt, in prin-
cipal, influentate de comportamentul soferului, combinate cu starea cdii de rulare, elastici-
tatea componentelor grupului moto-propulsor si calibrarea motorului.

1.INTRODUCTION

l S..dr.ing. . Developing a product implicates
i;::\%ga;(@’l;?rﬁu studies over the existing products

and the different influence factors.

In the traffic safety domain, the
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TOMA

main factor is the driving style. This
one is influenced, in turn, by the

factors like population type [1],
LT the geographical area / relief, the
Alexandru - Adrian
ANCUTA

age [2], and the driver’s psycho-
emotional state.
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Departamentul de Autovehicule Rutiere,
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The driving style can have an
impact over the environment, the

man, or the vehicle.

The environment is influenced by
the emissions and the consumed
energy [3][4], over the man by its reactions and over the vehicle by the
components wear.

A relevant study is made on a long period of time, over a lot of similar vehicles
[5], personal or commercial fleets. For a short period of time, even if the driver
knows that he must drive on its way, he/she will drive with the fear of a penalty,
in the case of a possible recording analyze.

Those studies are necessary in the developing autonomous vehicles [6] to raise
the comfort and reduce the stress on how an autonomous vehicle works [7].
For the driving style analyze is necessary to record some vehicle
functioning parameters and the vehicle’s accelerations, felt by the
passengers and the driver.

All those parameters can be recorded by an in-vehicle data recorder.
According to the European Union website, in-vehicle data recorders or
simply black boxes are defined as a research tool to monitor or validate
new safety technology [8].

They can be crash data recorders or journey data recorders.

The crash data recorders store information from the system, a limited
time interval, before the airbag explosion. The data can be used in
accidentology studies. In the United States of America, nowadays is
mandatory, while in the European Union will be at the June of 2024. This
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Pentru studiul acestor influente, a fost necesard efectuarea, in paralel, de achizitii de date
cu ajutorul cutiei negre dezvoltate in laborator si un sistem profesionist de achizitii de date.
Testele au fost efectuate in regim dinamic, pe acelasi autovehicul, cu respectarea unor proce-
duri de testare stricte. Un alt scop al acestui studiu a fost acela de a mdri rata de achizitie
de date fird afectarea calititii informatiei in vederea reducerii spatiului ocupat de inre-
gistrari. Mdrimea informatiilor stocate, influenteazd intervalele de descarcare a datelor.
Dimensiunile mai mici ale fisierelor fac astfel posibild evitarea suprascrierii informatiei i
astfel pierderea acesteia partial sau total.

Keywords: Journey data recorder, black box, drive safe, drivability, passengers’ comfort

way, all the sold vehicles in the European Union, from that date, will have
a crash data recorder [9].

The journey data recorders store all the data, all over the functioning
period of the vehicle. They can be useful for the study of the regional
driving style. This way is possible to have a positive effect on the driving
style and thus, over the environment, the man, and the motor-vehicle.
The paper presents the results of a dynamic testing of an accelerometer
that will be a part of a black box. They are necessary in the development
of alow-cost black box.

The verification was made using a professional accelerometer, that was
officially calibrated before. The tests were made in different dynamic
regimes on a motor vehicle for acceleration and braking, necessary to
evaluate the variation of longitudinal acceleration.

A sporty driving style will be characterized by high accelerations or
deceleration. The vehicle, mainly, the powertrain components are
very stressed, causing high wear. With this kind of driving traffic safety
decreases. By using a black box is possible to supervise vehicle fleets and
reduce the incidents, the emissions, and the energy consumption. The
developed system started from the tendency of developing cost-effective
products with a satisfying precision [10].

2. TECHNICAL ASPECTS

2.1 Vehicle characteristics

The dynamic tests were made on a Sport Utility Vehicle. It has a gasoline
engine with a torque of 240Nm@1600-3500rpm and a 6 gears manual
gear box. The Body is a sport-utility wagon, with a curb weight of 1242kg,
alength of 4.341m, a width 1.804m and a height of 1.633m.

The tests were made with two persons, the driver, and the passenger, both
around 150kg and the measuring devices about Skg.

The main reason for using this type of motor-vehicle was the type of
suspension. It is less rigid than an usual car and thus is easy to observe the
oscillations felt by the driver and the passengers.

2.2 The vehicle instrumentation

The records were made using two types of measuring units. The first one
was a professional one and the second one was created in the laboratory.
Every unit had a three-axial accelerometer (Figure 1).

The professional system had a Network module ES600 and a measuring
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Fig. 1. The electronic connections between measuring devices

ES600 - network module; ES650 — measuring module; FA - reference
accelerometer; MPU - tested accelerometer; PM — power module; SBC —
Single Board Computer; CI - Computer Interface

Fig. 2. The position of the accelerometers inside the tested motor-vehicle
1- FA3403 accelerometer; 2-Single Board Computer; 3-ETAS modules; 4-
MPU-6050 accelerometer

module ES650 from ETAS. The three-axial accelerometer FA3403 was
plugged-in to the ES650 module. The power supply of this system was
the vehicle’s battery. The communication interface with the laptop was an
Ethernet cable.

The command - control and data recording were made using INCA
software, all the data being saved inside the laptop.

In parallel with this professional system was mounted the laboratory one. It
has a Single Board Computer and an MPU-6050 three-axial accelerometer.
They have a continuous current supply, that transforms 12V from vehicle’s
battery to SV. The command and control of the system was made using the
VNC software due to a wireless connection. This way, by activating the
developed code, was possible to record the data from the accelerometer.
Both accelerometers were glued to the front sit sliders, on the right
(Figure 2), but at the back of it. This way the accelerometer is close to the
weight center, along the longitudinal direction, avoiding high amplitudes
of the measured acceleration [11].

2.3 The data acquisition system

The professional data acquisition system was formed by two modules
from ETAS. A network module ES600 [12] that serves as an interface
between the laptop and the measuring modules. It has 6 ethernet
connections being able to supply 2A per connection. It has a resolution
of synchronization up to Imilisecond. On one of its connections was
plugged in the ES650 measuring module.

The measuring module ES650 [13] has 16 electrically isolated measuring
channels, 8 for temperature and 8 for analog or digital signals. It works on
two selectable measuring ranges of £10 V and +60 V.

The measuring accuracy is 16 Bit for analog or digital signals, and 21 Bit
for thermal resolution, all with an adjustable acquisition rate per channel.

The module has a parameterized software filter for signal smoothing.
The data can be transferred directly to a laptop or to a Network module
(ES600) through an Ethernet connection.

At the ES650 module, it was connected to the FA3403 accelerometer,
produced by FGP Sensors & Instrumentation [14]. The accelerometer is
a triaxial type with a selectable operating range of +2g to +500g for each
direction. It offers +2Vd.c. full scale output, with a zero offset of 2.5Vdc.
For protection it has a mechanical stop up to £2000g for all ranges.
Regarding its accuracy, it has a non-linearity of <+2% F.S. and a transverse
sensitivity of <+3% F.S. The operating temperature range is from -20 to
80°C. The compensated temperature range (CTR) is from 0 to 60°C with
a sensitivity less than 2%.

2.4 The designed cost-effective journey data recorder

The system was developed using a Single Board Computer (SBC), an
accelerometer and a power module. The SBC is a Raspberry Pi 4 [15],
that has a quad-core 1.5GHz processor and a memory of 4GB.

The 3-axis accelerometer is an MPU-6050, model, from InvenSense. It is
connected to the SBC’s General-Purpose Input Output pins. It has the possibility
of multiple measuring ranges with different Sensitive Scale Factors (SSF): 16384
LSB/g @+2g, 8192 LSB/g@=4g, 4096 LSB/g@=8g, 2048 LSB/g@=+16g [ 16].
The sensitivity has a £0.02 %/°C change, from -40°C to +85°C.

The SBC has an adjustable Step-Down Power Supply Module (P.M.) -
LM2596 BUCK 3A DC-DC, transforming 12V battery voltage to a direct
current of SV@3Ah.

3. THE TESTS AND THE RESULTS INTERPRETATION
Accelerations, in all directions, appear during the use of a vehicle. The
main one is on the longitudinal direction because they appear during the
acceleration or braking processes.

The tests were done for different acceleration regimes like TipIn, TipOut,
Take Off, Gear change and overtaking. The braking was an intensive one,
starting from usual city speeds.

3.1 The intensive braking

For the intensive braking there were analyzed two main speeds, met in
the urban traffic. The first of 30km/h and the second one of S0km/h.
Those values represent safe speeds mainly in urban areas. The first
one is considered for roads with potential conflicts between cars and
unprotected road users and the second one for intersections with
potential side impacts between cars [17].

In the beginning, it was necessary to stabilize the acceleration of the vehicle at
an initial speed. After a couple of seconds, the brake pedal was firmly pressed
until the vehicle stopped and the longitudinal acceleration was zero. The
results measured by both systems were overlayed (Figure 3 and Figure 4).
The results were overlayed to analyze and compare. The signal recorded
by the professional system was named AccelX-ETAS and the laboratory
developed one as AccelX-Rasp.

In both cases it can be observed the variation of the deceleration and
some oscillations caused by the Anti-Lock Braking system of the vehicle -
Figure 3 at the time of 21.6 seconds. The highest values, recorded by both
systems, are close together.

3.2 The gear change regime

The gear change is the most common functioning regime that was
necessary to be analyzed. Initially, from the stationery, the vehicle got off.
By accelerating it was necessary to change all the six gears Figure 5.

The acceleration and the gear changes were made rapidly, in less than 1
second, with a quick clutch release. This kind of driving causes shocks that
are felt inside the vehicle.
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Fig. 5. The longitudinal acceleration at the gear changes

Due to the elasticity of the drive train components, around the 12* second,
it’s easily observed the backlash effect caused by the clutch engagement.
3.3 Tip-In/ Tip-Out

The throttle tip-in/tip-out maneuvers generate a driveline torque transient
which may produce an objectionable disturbance to vehicle occupants
[18]. It appears when the driver changes his mind [19].

The Tip-In procedure starts with the vehicle running at a constant speed. The
throttle pedal will be released, and the engine speed will fall to a target speed.
When the target speed has been reached, the pedal will be fully pressed and
maintained for a few seconds. The operation will be repeated several times.
For the tip-out, the vehicle will roll at the idle speed. The throttle pedal will be
firmly pressed and maintained up till the engine speed will be the target one.
The tests were made for the second gear (Figure 6) and the third one
(Figure 7).

For every Tip-In or Tip-Out process it can be observed the elasticity of

Drive train, engine vibrations and the roadway irregularities. The influence

20
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Fig. 6. The TipIn and TipOut recordings for the second gear
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Fig. 7 The TipIn and TipOut recordings for the 3" gear
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Fig. 8 The variation of longitudinal acceleration for the Take-off regime

of the last two ones can be limited by decreasing the frequency of the data
acquisition. This thing can be clearly seen in the recorded signals with the
developed journey data-recorder.

3.4 Take Off regime

In the city traffic, the take-offs are the most met regime. The take-off can differ
from city to city. To cover all the kinds of take-offs, by the signal analyze, a sporty
style was performed. It implicates a fast release of the clutch pedal, in less than
one second, with a firmly press of the throttle pedal. It must be avoided the slip
of the wheels by a good synchronization of the pedals. In this way, for all the take-
offs, the reached longitudinal acceleration values were around 6m/s* (Figure 8).
Both the professional and the developed system recorded those values.

3.5 The overtaking procedure

This procedure is likely the Tip-In one. It is met in the case when a vehicle
runs at a constant speed and must overtake something by firmly pressing
the throttle pedal.
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Fig. 10 The overtaking procedure from 2000rpm in the 2" gear
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Fig. 11 The overtaking procedure from 2500rpm in the 2" gear

The procedure was repeated for three engine speed values of 1000rpm
(Figure 9), 2000rpm (Figure 10) and 2500 rpm (Figure 11). All of them
were made in second gear.

Starting from a low engine speed, where the torque is lower, the reaching
time of maximum acceleration was larger. Even if the frequency of data
acquisition was smaller it is well observed the backlash effect (B1 or B2).
4. CONCLUSIONS

The obtained results are like the one of a journey data recorder or
commonly named as the black box. It could be used to monitor a vehicle
fleet and make further correlations between the driving style, the energy
consumption, the vehicle’s wear, and the pollution. Those correlations
are useful to optimize safety systems and develop autonomous transport
systems that are more eco-friendly.

When comes to analyzing the behavior and the expectation of the clients,
the main factor is represented by the inside accelerations felt by the driver
and the passengers.

Their values and variation are influenced by the elasticity of the drive
train and the suspension. If they pass values over 0.3m/s> they become
disturbing, causing the backlash effect. This way the inertia causes the
head to move further and backward.

No analysis of the acceleration and braking processes were necessary, just
their evolution in time. Thus, the recording frequency of 12Hz, of the
developed journey data recorder, did not reduce the quality of information.
It was easily observed the driver’s behavior and the vehicle’s response.

At this frequency for a daily use of the recorder, eight hours of longitudinal
acceleration variation will need about SMb space on the memory. This is
a 10 times smaller dimension than the one recorded by the professional
devices. The developed code makes it possible to save the data directly on
the memory card of the SDC. If it has access to a wireless network, it can
be easily downloaded from a distance.

All the recorded data, besides their scientific purpose of research and
development, can be used as teaching material for future engineers. So, they
can observe the vehicle reactions at some commands, and easily understand
what they can modify to raise the comfort of the driver and the passengers.
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STUDIES ABOUTS THE ENERGY AND ECONOMIC PERFORMANGES
OF THE DG4 11.0/12_5 BIODIESEL COMBUSTION ENGINE

STUDIU PRIVIND PERFORMANTELE ENERGETIGE SI ECONOMIGE A
MOTORULUI CU ARDERE INTERNA DCA 11.0/12.5 ALIMENTAT CU BIODIESEL

REZUMAT: Aceasti lucrare prezintd rezultatele unui studiu experimental al
performantelor energetice si economice ale motorului cu aprindere prin comprimare
(DC4 11.0/12.5) alimentat cu motorind, amestec format din motorind-biodiesel B20,
BSO0 si biodiesel B100. Amestecurile combustibile B20, BSO au fost formate prin adaos in
motorind a biodieselului trans esterificat din ulei de rapita. Concentratia biodieselului s-a

din cauzd cd puterea calorificd a biodieselului (37,7 MJ/kg) si a derivatelor acestuia este
inferioard puterii calorifice a motorinei (42,5 M]/kg) Ulterior valoarea momentului
efectiv al motorului creste pe ramura regulatorulm deoarece acesta cu majorarea sarcinii
modifici poz;ﬂa cremalierei pompei de m}ecpe si ma]oreaza debitul ciclic de combustibil.
C L orar al motorului alimentat cu 1 si amestecuri biocombustibile a crescut

determinat ca raport procentual al maselor de amestec. Rezultatele obtinute in acest studiu
indicd faptul cd majorarea proportiei biodieselului in amestec combustibil de la 20% pénd
100% determind diminuarea puterii le a motorului. De exemplu, la alimentarea
motorului DC4 11.0/12.5 cu biodiesel B100 si cu tecuri BS0, B20 puterea nominald

a motorului s-a micsorat cu aproximativ 8,7% in raport cu cazul alimentdrii cu motorind

1.INTRODUCTION
Asist i g, Because energy demands are
Eduard BANARI increasing and that fossil fuel reserves

ELLIENE L are being depleted, and the polluting

Universitatea Tehnicd a Moldovei, Str.

“ effects of their use on the ecosystem
Studentilor 9/8, MD-2012 CHISINAU, Moldova

are catastrophic, it has become

imperative to find new ways of
producing energy from alternative sources that replace these classic fuels [1].
This necessity is even more current for countries that do not have their own
fossil energy sources, the Republic of Moldova belongs to the latter. That is
why the need to develop, produce, and use renewable energy sources becomes
more and more current [3]. Particular attention is paid to renewable energy
sources, namely alternative fuels of vegetable origin that ensure a balance in
the conservation of greenhouse gases, as well as meet the requirements of
the energy, economic and ecological performance of compression ignition
engines [4]. One of them is biodiesel — a fuel that can be produced directly
from vegetable oils and animal fats. Biodiesel produced from vegetable oil
only emits into the atmosphere what the plants from which it originates
have accumulated from nature. This is the fundamental principle on which
the policy to promote the use of biodiesel in the economy is supported. This
product, according to its physico-chemical properties, is similar to diesel fuel,
therefore it can easily be used as a liquid fuel [2].
Several factors simultaneously influences the performance of the internal
combustion engine, but the joint influence of these factors is practically
very difficult to identify. Therefore, IC engine stand research is carried
out under mono-factorial conditions, when one operating parameter
is variable and others are constant (engine crankshaft speed n=const,
invariable position of the injection pump rack, etc.). The performance of
the diesel engine was assessed depending on operating regimes (crankshaft
speed n, effective power Ne) or the composition of fuels (diesel, biodiesel
B100, diesel-biodiesel mixtures B20, BS0). The estimation of the stand
parameters served as a basis for establishing the effective values of the
operating regimes of the biofuel-fueled engine.
The purpose of the bench research was to obtain the performance
characteristics of the biofuel-powered engines and to establish the
optimal operating regimes of the given engines.
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i raport cu motorina la majorarea sarcinii motorului pand la puterea nominald, ceea ce se
explicd prin valorile mai mici ale puterii calorifice pentru biocombustibili si, drept urmare,
mdrirea debitului ciclic de combustibil.

Keywords: Biofuel, diesel fuel, vegetable oil, rapeseed oil, blend diesel — biodiesel, tractors

Fig. 1. Experimental engine test facility

1 - the electric swinging machine; 2 — information panel of the load

mechanism; 3 - fuel flow control lever; 4 - lever rod; S — compression
ignition engine; 6 — cardan shaft; 7 — protective casing; 8 — base.

The methyl ester from rapeseed oil B100 was obtained using the
MS8-KIIB-01 facility, developed and manufactured at the ,, Alimentarmas”
Joint Stock Company, Chisinau [5,6]. Fuel mixtures were prepared from
a single batch of diesel and biodiesel, obtaining the following ratios (%
by mass): 20% biodiesel + 80% diesel (B20); 50% biodiesel + 50% diesel
(BS0) and biodiesel B100

2. MATERIALS AND METHODS

The experimental research was carried out on a DC4 11,0/12,5 type
compression ignition engine (compression ratio ¢ = 16) fuelled with diesel
fuel, a mixture consisting of diesel-biodiesel B20, B50 and biodiesel B100,
with which equipped with machinery and equipment from agriculture
and other branches of the national economy (forestry, food industry,
construction). It should be mentioned that the DC4 11,0/12,5 engines
are installed on agricultural tractors (Belarus brand) which occupy about
50% of their total in agriculture in the Republic of Moldova. The research
was carried out on a stand model KI 13638 GOSNITI (according to
GOST 18509-88 and GOST 17.2.02-98) with direct current electric
machine, which works in generator mode during braking.
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Fig. 3. Governor characteristic of DC4 11,0/12,5 engine fueled with diesel,
biodiesel and fuel blends

3. RESULTS AND DISCUSSION

The influence of the composition of the fuel mixture, considering the
added amount of biodiesel in the diesel, on the MAC performance was
evaluated, also using load characteristics.

Figure 2 shows the load characteristic of the DC4 11,0/12,5 engine fueled
with diesel, biodiesel (B100) and biodiesel blends (B20, BS0) at constant
speed. In order to maintain constant crankshaft speed n, the resistive
moment applied to the engine (brake adjustment) was changed at each
change in fuel flow.

The analysis of the effective parameters (figure 2) demonstrates that in
the case of feeding the DC4 11,0/12,5 engine with biodiesel B100 and
with fuel mixtures B20, B50, the hourly fuel consumption Ga has higher
values in relation to diesel over the entire variation range of charge P,
(G "°>G ™). This phenomenon occurs because when the injection pump
control lever is moved, due to the lower value of the calorific value of the

biofuel, the cyclic flow rate of this fuel increases.

0 5 10 30 35 40 45 50 55

15 20 25
Engine power, kKWW
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Fig. 4. Change in the mechanical efficiency 1)_, indicated ), and effective n_
during the operation of the DC4 11,0/12,5 engine fueled with diesel and
biodiesel depending on the load

Up to aload of approximately 70+75% N_(P_=0,5 MPa), the dependence
G, = f(P ) practically has a linear character. For example, at diesel engine
operation with nominal load (P_ = 0,21 MPa) the hourly consumption of
biofuel is higher in relation to diesel (G, = 6,9 kg/h): for biodiesel B100
by 14,5% (Ga = 7,9 kg/h), for mixtures B20 and BSO - by 7,2% (Ga =74
kg/h) and by 11,6% (G, = 7,7 kg/h), respectively. In the case of load P =
0,5 MPa, the same hourly consumption ratios between diesel and biofuels
B100, BS0, B20 are maintained.

The effective specific fuel consumption g = Ga/ P, presents a complex
parameter, which simultaneously includes economic and energetic
performance, therefore the value of ge is important in the assessment of
engine operation. The results of the stand research (figure 2) demonstrate
that the specific consumption values of biodiesel B100 and B20, BS0
mixtures are higher compared to diesel, but the difference between g **
and g™ values varies depending on the engine load. In the range of
effective average pressure values 0,2-0,4 MPa the difference (g " - g ™)
is small and does not exceed 4%. At higher loads in the limit P_= 0,4-0,6
MPa, the mentioned difference increases up to 7%. The minimum values
of the specific consumption g_are identified at different loads: in the
case of supplying diesel engine with biodiesel B100 g ™" = 255,2 g/kW-h
at P_= 0,64 MPa, and for mixtures of biodiesel and diesel, the specific
consumption made up g™ = 235,5 g/kW-h for B20 (P, = 0,67 MPa)
and for BS0 case g ™" = 244,2 g/kW-h (Pe = 0,65 MPa), respectively. The
minimum value of the specific consumption of diesel is equal to g ™" =
225,6 g/kW-h (P_= 0,71 MPa).

The increase in the 4-7% limit of the effective specific consumption ge
and the hourly G of fuel can be explained by the lower value of the heat
of combustion of biodiesel B100 and B50, B20 mixtures compared to
that of pure diesel. The minimum value of the specific fuel consumption
is obtained when supplying the diesel engine with diesel and biofuel in
the range of low loads, respectively, of the average effective pressure of
P =0,64-0,71 MPa (figure 2). In the case of fueling the engine with twin
diesel, it is at P_ = 0,71 MPa, and when fueling with pure biodiesel and
with biodiesel-diesel mixture, the minimum specific consumption values
correspond to the load P, = 0,64 MPa (B100) and for the B20 case and
B50 g™ stood out at load P, = 0,67 MPa and at load P_ = 0,65 MPa,
respectively. It is obvious that the addition of biodiesel to diesel modifies
the character of the formation process of the combustion mixture and,

consequently, the characteristics of the combustion process.
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The exploitation of agricultural technical means in the process of carrying
out various technological operations often requires the operation of their
engines on the regulator branch of the full or partial characteristic, when
the crankshaft speed is close to the nominal one. In connection with
this, the regulator characteristics of the DC4 11,0/12,5 engine fueled
with diesel, biodiesel B100 and with biodiesel-diesel mixture B20, BSO
were raised. The above-mentioned characteristics provide a general
representation of the technical state of the engine and the trends of
changes in the main parameters when using B100 biodiesel and B20, BSO
blends in diesel engine. As can be seen from figure 3 when feeding the
DC4 11,0/12,5 engine with biodiesel and fuel mixtures, no significant
changes were found on the regulator branch of the characteristic, and
on the activity branch of the corrector it was established a decrease in
effective power Ne by 6,4 kW for biodiesel B100, and for the case of
B20, BS0 - by 1,6 kW and 3,5 kW, respectively, in relation to diesel fuel at
crankshaft speed n = 1400 min™.

The value of the effective moment M_ of the engine increases on the
regulator branch because it, with the increase in load, changes the
position of the injection pump rack and increases the cyclic fuel flow
(figure 3). Increasing the effective moment of the engine on the activity
branch of the corrector is achieved due to its operation, which provides
the opportunity to increase the cyclic flow of fuel. Lower values of the
effective moment M_on the corrector branch are generally caused by the
worsening of the process of formation of the combustion mixture and the
increase of heat losses during fuel combustion.

At the same time, it was determined that the increase in the fraction of
biodiesel in the fuel mixture from 20% to 100% is the cause of the decrease
in the nominal power N_ of the engine. For example, when fueling the
DC4 11,0/12,5 engine with B100 biodiesel and BS0, B20 blends, the
rated power N_ of the engine decreased by about 8,7% compared to diesel
because the calorific value of biodiesel (37,7 MJ/kg) and its derivatives is
lower compared to the calorific value of diesel (42,5 MJ/kg).

The hourly G_ consumption of biodiesel and biofuel blends increased
compared to diesel when increasing the engine load up to the rated power
(figure 3), which is explained by the lower values of calorific value for
biofuels and, as a result, the increase in the cyclic flow of fuel (the regulator
moves the injection pump rack in the direction of increasing fuel flow).
The decrease in the hourly fuel consumption G, on the corrector branch
of the characteristic obtained due to the sudden decrease in the crankshaft
speed and the decrease in the fuel flow in the combustion chamber of the
engine cylinder.

At the same time, on the regulator branch at low loads, an increase in the
specific ge consumption of biofuel was established in relation to diesel by
53,2 g/kW-h for biodiesel B100, by 12,4 g/kW-h and 27,6 g/kW.h for case
B20 and B50, respectively. And at loads, the ge increase was up to 33 g/
kW-h for biodiesel B100, for fuel mixtures - by 7 g/kW-h (B20) and 18 g/
kW-h (BS0), respectively (figure 3).

Our research carried out on the stand demonstrates that the specific ge
consumption values of all studied fuels tend to decrease substantially
(from 400 to 250-280 g/kW-h) on the regulator branch (figure 3) with
increasing engine load from 16,5 to 55 kW.

One of the causes of this extremely positive phenomenon in the real
operation of the diesel engine is the increase in the mechanical efficiency
1, under these conditions (figure 4). Another cause of the decrease in g,
in the area of the speed characteristic with engine loading from minimum
to nominal loads (figure 3) is the delayed start of the cyclic fuel flow
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corrector. As a result, the fuel injected into the cylinder chamber burns
practically completely, with a slight increase in the efficiency indicated n,
observed (figure 4).

The overall efficiency of the combustion process is characterized by the
effective efficiency 1_of the engine. The values of this integral indicator
(figure 4) demonstrate that when feeding the DC4 11,0/12,5 engine with
pure biodiesel B100, the effective efficiency n_has higher values by up to
20% compared to diesel in the engine power range from S to at 35 kW. In
the marginal sectors of the dependence = f(P) the effective yield values
coincide for both cases: fueling with B100 and diesel. The highlighted
phenomenon demonstrates the more complete and efficient combustion
of biodiesel and its derivatives compared to diesel.

4. CONCLUSION

The results of the experimental research carried out in order to use
biodiesel and mixtures formed from biodiesel and diesel were the basis
for the formulation of some conclusions as follows:

- it has been established, that in relation to diesel, fueling with biodiesel
and B20, B50 blends practically do not change the performance of the
DC4 11,0/12,S engine and does not require additional adjustment of
the fuel supply system. Increasing the fraction of biodiesel mixed with
diesel decreases the nominal power N_ of the engine. For example, when
feeding the DC4 11,0/12,5 engine with biodiesel B100, the power N_
decreased by approx. 8,7% compared to diesel because the calorific value
of biodiesel (37,7 MJ/kg) is lower by 12,7% in relation to the calorific
value of diesel (42,5 MJ/kg).

- it was demonstrated that the values of the specific consumption ge of
all the fuels studied have a substantial decreased tendency (from 400 to
250-280 g/kW-h) on the regulator branch with the increase of the engine
load from 16,5 to 55 kW. One of the causes of this extremely positive
phenomenon in the real operation of the diesel engine is the increase in
the mechanical efficiency n_ under these conditions. Another cause of
the decrease in g_in the area of the speed characteristic with engine load
from minimum to nominal loads is the delayed start of the cyclic fuel flow
corrector. As a result, the fuel injected into the cylinder chamber burns
practically completely, with a slight increase in the efficiency indicated n,
observed.

- it was identified that the effective efficiency n_of the DC4 11,0/12,5
engine increases by 20% in the case of fueling with B100 biodiesel
compared to diesel, which demonstrates the more complete combustion
of biodiesel and its derivatives.
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(KLC) este rezultatul colaboririi dintre
Institut Supérieur de I'Automobile et des

Competitia Kart Low Cost
Université de Bourgogne —
Transports de Nevers (ISAT de Nevers) din Franta si Universitatea din
Pitesti prin Departamentul de Autovehicule si Transporturi, prima editie
derulandu-se in anul 2011, la Nevers, ulterior competitia organizindu-se
alternant in Roménia si Franta.

In cadrul concursului, folosind materiale si tehnologii inovatoare studentii
proiecteaza si realizeaza un kart, dispunind de un buget de maximum 2000
euro pentru proiectul termic, respectiv 3000 euro pentru cel electric. Cu
kartul astfel construit, studentii participa la o competitie sportiva pe un
circuit adecvat. Pentru evaluarea proiectelor sunt avute in vedere aspectele
legate de partea tehnica a conceptiei si fabricarii karturilor, de design-ul
acestora, de forma si fondul prezentirilor, de comunicarea in limba engleza
si, nu in ultimul rnd, de justificarea incadrarii in bugetul alocat competitiei.
Sustinerea proiectelor ingineresti este continuati de derularea probelor

sportive unde studentii demonstreaza abilitatile de conducere a karturilor,
dar §i de rezolvare a problemelor tehnice aparute pe circuit. Competitia este,
in primul rind, una de inginerie, probele sportive avind, mai ales, menirea
de a demonstra ca prototipul realizat este viabil.
In timp, amploarea competitiei a crescut prin aliturarea echipelor de
studenti si cadre didactice de la Universitatea din Craiova (2016), Univer-
sitatea Politehnica din Bucuresti (2017),Universitatea Dunirea de Jos din
Galati (2018) si pe langa sectiunea initiald de karturi cu motor termic
s-a initiat si dezvoltat si o sectiune de karturi electrice. In anii 2020 si
2021 competitia KLC nu s-a putut organiza din cauza misurilor sani-
tare stabilite de autoritati. In anul 2022, ISAT de Nevers a gizduit editia
a X-a a competitiei KLC la care a participat din Roménia doar echipa
Universitatii din Pitesti.
Pentru editia din anul 2023, organizati de Universitatea din Pitesti cu
colaborarea Academiei Titi Aur, si-au anuntat participarea cu cite un kart
termic si unul electric echipele reprezentind: ISAT de Nevers, Univer-
sitatea Politehnica din Bucuregti, Universitatea Transilvania din Brasov
(debut), Universitatea din Craiova, Universitatea ,Dunirea de Jos” din
Galati, Universitatea din Oradea (debut) si Universitatea din Pitesti.
SIAR a sustinut competitia inca de la lansarea sa si incurajeaza universi-
tatile cu programe de studii in domeniul ingineriei autovehiculelor si se
implice in acest proiect.
Uram succes studentilor si felicitim organizatorii si cadrele didactice
implicate!

Prof. dr. ing. Minu MITREA

Secretar General SIAR
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IN MEMORIAM
PROF. UNIV. DR. ING. BERTHOLD GRUNWALD

A n vara anului 2022 familia inginerilor de
motoare pentru autovehicule rutiere din tara
noastrd, i nu numai, si-a luat rimas bun de la
unul dintre cei mai de frunte reprezentanti ai

sai — profesorul Berthold Griinwald care si-a incheiat

lucrarea pe aceasti lume si a trecut la cele vesnice.

Profesorul Griinwald s-a nascut la 13 mai 1929, la

Moinesti, in judetul Bacau.

A absolvit Facultatea de Mecanica a Institutului

Politehnic Bucuresti (1949 — 1954) si Facultatea

de Fizici la Universitatea din Bucuresti (1956

— 1959). In anul 1964 a sustinut cu succes teza

de doctorat, la Institutul Politehnic Bucuresti in

specialitatea ,Motoare cu ardere internd’, cu titlul

“Influenta zonei de ardere din flacira turbulenti

asupra procesului de ardere din motorul cu aprindere prin scinteie”

Si-a dedicat viata profesiunii nobile de dascil, parcurgind toate treptele

ierarhiei universitare, de la asistent preparator pana la profesor. Pe parcursul

a aproape trei decenii a predat la Politehnica bucuresteana cursul ,Motoare

pentru autovehicule rutiere” Tot aici a predat, pentru prima dati in

invitimantul tehnic roménesc, un curs privind ,Reducerea poluarii chimice
amediului ambiant de catre autovehiculele rutiere”. Prelegerile profesorului

Berthold Griinwald au fost urmirite cu deosebit interes de zeci de generatii

de studenti, fascinati de actualitatea, eleganta, logica si pasiunea discursului

academic, care confereau un farmec aparte unor teme de inalt nivel stiintific
pe care arta profesorului le ficea usor de patruns.

Timp de aproape 20 de ani a fost conducitor de doctorat in speciali-

tatea ,Motoare cu ardere internd”, In perioada 1980 - 1988 profesorul

Griinwald a fost seful Catedrei Autovehicule Rutiere de la Facultatea

Transporturi a Politehnicii bucurestene.

Multe generatii de ingineri de automobile si motoare au avut drept carte

de capatai monografia ,Teoria, calculul si constructia motoarelor pentru

autovehicule rutiere”, a carei valoare a fost confirmati de cel mai aspru
judecitor — timpul, ea fiind utilizati cu folos vreme de mai multe decenii

de catre studenti i specialisti. Se poate aprecia ci aceasta lucrare este o

capodoperi a literaturii tehnice romanegti de specialitate, similara lucrarii

,Automobiltechnisches Handbuch” a lui R. Bussien din literatura tehnici

germana.

Cu prilejul acordirii, in anul 2010, a titlului academic Doctor Honoris Causa

de citre Universitatea din Pitesti, profesorul Griinwald se confesa: ,M-a

impresionat un tinar care mi-a cerut un autograf pe cartea mea, aparuti in

1980. Tatal lui invitase dupa ea si acum tanarul o avea pentru studiu.”

Necesitatea unei noi maniere de studiere a fenomenelor caracteristice

arderii, bazate pe reprezentarea fluidului motor diferentiat termic si chimic

a condus la dezvoltarea unor complexe programe numerice de calcul cu

ajutorul carora profesorul Griinwald, impreuni cu profesorul Apostolescu

au adus o contributie importanti la cunoagterea unor aspecte rafinate ale
acestor fenomene, aspecte prezentate in cartea ,Neomogenitatea termica
si chimica a gazelor din motoarele cu ardere interna’, lucrare apreciata

elogios de catre specialisti de prim rang pe plan mondial.
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Profesorul Berthold Griinwald a depus si o remar-
cabild activitate de cercetare stiintifici orientati pe
teme majore, de permanenti actualitate privind
economia de combustibil, utilizarea combustibililor
neconventionali, reducerea poluirii mediului ambiant,
sporirea performantelor energetice ale motoarelor
rapide de autoturisme. A avut preocupiri si rezultate
deosebite in domeniul elaborarii de modele fizico-mate-
matice ale formarii amestecului, arderii si schimbului
de gaze in regim de curgere nepermanenta, permitind
o cunoastere mai buni a proceselor, un control mai
eficient al lor, cu implicatii valoroase in practica.
Impreund cu alti membri ai Catedrei Autovehicule
Rutiere, profesorul Berthold Griinwald a initiat in
anul 1981 prima Conferinta ESFA (Economicitatea,
Securitatea si Fiabilitatea Automobilelor) si a organizat urmitoarele doud
conferinte in anii 1984 si 1987.

Ca o lucrare de sintezi in domeniul formarii amestecului i arderii se consti-
tuie patentul inregistrat in Germania si intitulat ,Camerd de ardere cu vartejuri
opuse pentru motoarele cu ardere interna” pe care l-a elaborat impreuni cu
prof. dr. ing. Dietmar Ueberschir de la Universitatea Tehnica din Darmstadt.
Ca semn de deosebita apreciere a intregii sale activitati, profesorului
Berthod Griinwald i-a fost acordati Diploma de Excelenta de citre
Universitatea Politehnica din Bucuresti la implinirea a 80 de ani de viata,
»in semn de recunoastere a contributiei la dezvoltarea stiintei, ingineriei i
invatamantului tehnic superior”.

Intr-un material de prezentare a personalititii profesorului Berthod
Griinwald academicianul Constantin Arami spunea despre acesta: ,...
mi gisesc acum in situatia privilegiata de a-1 cunoaste nu numai ca un
creator de prestigiu, ca un ginditor rafinat in domeniul specialitatii
noastre tehnice, dar si ca un om de inalta culturi ca un tovaris de munca
ce lumineazi si incalzeste, ca o minte organizati, lucida si realistica chiar si
in cele mai marunte lucruri, ca un discipol dar si ca profesor, ca prieten dar
si ca oponent, — toate acestea in spiritul unei perfecte corectitudini, unui
inalt atagament pentru mai bine, pentru progres”.

Este greu ca acum, la capitul unei vieti atit de bogate in realiziri de prima
mirime, in plan stiintific, didactic §i uman, si poti aminti dimensiunea
unui OM de exceptie. Putem doar spune ci un reprezentant de prima
mirime din constelatia inginerilor romani remarcabili s-a stins, dar a
lsat in urmi-i o mostenire valoroasi: monografii a ciror temeinicie este
confirmati de faptul c3, la citeva decenii dupi ce au fost scrise, sunt inca
actuale, articole, studii §i, mai presus de toate, mii de ingineri la a caror
formare ca specialisti si oameni a contribuit intr-o misuri decisivé, cirora

le-a deschis drumul si dorinta spre intelegere si cunoastere.

Prof. univ. dr. ing. Cristian Andreescu
Universitatea Politehnica din Bucuresti
Membru al Academiei de Stiinte Tehnice din Roménia
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Principalul scop al lucrarii este, pe langa prezentarea de algoritmi de rezolvare a unor probleme de dinamica a

autovehiculelor, acela de a ajuta cititorii sa inteleaga fenomenele care guverneaza comportarea autovehiculelor Y —
in diferite situatii si s& poata evalua calitativ si cantitativ influentele diferitilor factori asupra derul&rii fenomenelor

respective.

In rezolvarea aplicatiilor sunt utilizate mijloace de calcul accesibile, instrumente de lucru uzuale, ca de exemplu
Microsoft Office Excel. Cu titlu de exemplu, la unele aplicatii, pe langa rezolvarea cu aceste mijloace, au fost
prezentate si modalitatile de rezolvare utilizand un instrument mai complex, modulul Simulink din mediul de programare Matlab.

Au fost analizate cazuri ce pot aparea in realitate si au fost evidentiate modalitatile prin care se poate evita producerea unor accidente si de care
conducatorii de autovehicule trebuie sa tina seama.

Avand in vedere scopul lucrarii, fiecare capitol al cartii debuteaza cu o concisa prezentare a celor mai importante aspecte teoretice necesare rezolvarii
aplicatiilor din capitolul respectiv. Aceste prezentari se bazeaza cu precadere pe principiile teoretice detaliate in prima referinta bibliografica din lista
prezentata la sfarsitul cartii, realizata de primul autor.

Primul capitol este destinat prezentarii cititorilor a caracteristicilor dimensionale si mecanice ale pneurilor si evidentiaza influenta acestora asupra
dinamicii automobilului.

n cel de al doilea capitol sunt analizate influentele de ordin calitativ si cantitativ ale diferitilor factori (viteza, caracteristici ale drumului, caracteristici
constructive ale autovehiculului, caracteristici functionale ale motoarelor autovehiculelor etc.) asupra rezistentelor la inaintare si, implicit, asupra
dinamicii autovehiculelor.

Tn al treilea capitol sunt prezentate modalititile de determinare a reactiunilor normale ale c&ii de rulare asupra rotilor autovehiculelor si sunt analizate
modalitatile in care aceste reactiuni influenteaza capacitatea de trecere, stabilitatea si performantele dinamice ale automobilelor.

Al patrulea capitol este destinat dinamicii tractiunii autovehiculelor pe roti si prezinta aspecte practice privind definirea conditiilor ce asigura deplasa-
rea automobilelor, conlucrarea motorului cu transmisia, parametrii cinematici ai deplasarii si caracteristicile constructive ale drumului care afecteaza
stabilitatea transversala.

In ultimul capitol sunt prezentate aspecte privind procesul de franare a automobilelor. Sunt evidentiate modalitatile in care o multitudine de factori
influenteaza procesul de franare si sunt analizate situatii de trafic in care este posibild producerea unor accidente rutiere.

Autorii lucrarii s-au format si dezvoltat la scoala de inginerie a autovehiculelor rutiere de la Universitatea Politehnica din Bucuresti, fondata de regre-
tatul profesor Constantin Ghiulai, unanim recunoscut ca parinte al invatamantului superior de autovehicule din tara noastra. Se cuvine a fi evidentiata
contributia de Tnalta tinuta stiintifica pe care profesorul Aurel P. Stoicescu a avut-o in continuarea si dezvoltarea studiilor de dinamica a autovehiculelor.
Lucrarea se adreseaza cu precadere studentilor care urmeazéa cursurile domeniilor Ingineria autovehiculelor,
Inginerie mecanica, Transporturi, Trafic si logistica, precum si inginerilor si specialistilor care au preocupari lega-
te de dinamica autovehiculelor rutiere.
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Lucrarea “Sisteme auxiliare ale autovehiculelor rutiere” prezinta, la un nivel accesibil studentilor din domeniul
sIngineria Autovehiculelor”, dar nu numai, o abordare complexa a problematicii referitoare la sistemele auxiliare
ce compun autovehiculele rutiere propulsate cu motoare cu ardere interna.

Lucrarea este structurata pe opt capitole dedicate atat sistemelor de alimentare ale motoarelor cu ardere inter-
na — cu aprindere prin scanteie si diesel, céat si celor de ungere, racire, supraalimentare, pornire si climatizare,
intitulate astfel: capitolul 1 — ,Sisteme de alimentare prin carburatie”, capitolul 2 — ,Sisteme de alimentare prin
injectie de benzina. Managementul injectiei electronice”, capitolul 3 — ,Sisteme de alimentare pentru diesel. Managementul motorului diesel”, capitolul
4 — ,Sisteme de ungere”, capitolul 5 — ,Sisteme de racire”, capitolul 6 — ,Sisteme de supraalimentare”, capitolul 7 — ,Sisteme de pornire” si capitolul
8 — ,Sisteme de climatizare”.

Aspectele teoretice sunt prezentate pe tot parcursul lucrarii intr-o succesiune logica si gradata, urmarind permanent legatura cu problemele tehnice de
interes major. Definirea marimilor, notiunilor si componentelor fizice utilizate in lucrare este realizata sugestiv prin figuri a caror grafica este dezvoltata
cu ajutorul software-urilor specializate si cu notatji corelate cu cele din relatiile matematice din text.

Partea experimentala vine sa completeze cu succes notiunile teoretice prezentate anterior in capitolul respectiv si este compusa, dupa caz, din unul,
doua sau trei demersuri practice distincte. Se urmareste familiarizarea cu elementele componente, particularitatile constructive si interactiunile acesto-
ra in subansamblul sistemului auxiliar abordat. De asemenea, sunt puse la dispozitia studentilor sesiuni de masuratori experimentale ale parametrilor
caracteristici prin care se fixeaza cunostinte legate de principii de functionare, tehnici de masurare si instrumente si aparate proprii acestor operatiuni.
Se abordeaza si rezolvarea unor probleme prin metode numerice, cu programe specializate de calcul cu metoda elementului finit. Partea grafica
a lucrarii are o calitate foarte buna si ilustreaza explicit problematica studiata. Bibliografia consultata este una vasta, recenta, predominand lucrari
publicate la edituri din strainatate.

Lucrérile prezentate fac parte din fondul bibliografic al Centrului de documentare al SIAR.



