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Doi giganti din industria automobilelor isi intetesc puternic perpetua con-
fruntare, dezvoltdnd doua concepte de vehicule diametral opuse, ambele
extrem de curajoase, dar si extrem de riscante. Drumul de la concept la
functionare trece prin fabrici, institute si aeroporturi, peste munti, insule si
oceane — din Berlin, Paris si Detroit, pana la San Francisco si Sydney. Ten-
siunea, dinamica, intrigile si povestile de dragoste nu lipsesc de pe aceste
drumuri.

Autorul preda concepte de automobile si sisteme alternative de propulsive
in numeroase universitati din lume, din Saxonia si Paris, pana in Toscana,
California si Transilvania.

JIn romanul sdu Creatori de automobile, profesorul universitar Cornel Stan ne ofera o viziune din interior
asupra lumii stapanite de cai putere a industriei de automobile.” (Haiko Prengel — www.welt.de)

Lucrarea reprezinta traducerea efectuata de catre autor a volumului ,Automacher” aparut in anul 2015 la
Editura FORMAT Druckerei & Verlagsgesellschaft mbH din Jena, Germania.
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Lucrarea prezentatda este complementara cursurilor universitare de Wistees Fumdsmentais in Termetehnici
.1ermotehnica” si ,Motoare Termice” si este destinata, mai degraba, Tmgsraturd, Prosiuns, Debit
studentilor programelor de licenta ,Autovehicule Rutiere” si ,Ingineria
Transporturilor si a Traficului”. Ea este o sinteza a reflectiilor autorilor ge-
nerate de activitatile din acest domeniu derulate la Universitatea din Pitesti. .
Lucrarea prezinta notiuni care de-a lungul timpului au suscitat interesul mul-
tor profesionisti ai domeniului. Tn acest manual, insa, autorii au incercat
nu numai sa preia cu acuratete notiunile ce dau titlul sau dar, ca urmare a
experientei academice, au incercat sa le prezinte intr-o maniera care sa fie,
deopotriva, atragatoare si utila.

Lucrarea este structurata pe 6 capitole dupa cum urmeaza: primul capitol trateaza elemente generale ale
procesului de masurare; urmatoarele doua capitole prezinta succint elemente de teorie privind stari si proce-
se termodinamice, principiile termodinamicii; urmatoarele trei capitole sunt dedicate masurarii temperaturii,
presiunii si debitului. Cartea contine teste de verificare a cunostintelor, aplicatii numerice si experimentale, de
asemenea propune cititorilor subiecte de reflectie menite sa rodeasca alte ganduri care sa se concretizeze
in fapte sau ispravi utile.

Pentru o motivare suplimentara a cititorului, autorii doresc sa-i transmita ca tot acest efort pe care-l face
pentru intelegerea continutului unei lucrari este pentru o mai buna perceptie a vietii, a realitatii in care se
regaseste. Asadar, dupa cum spunea Seneca cel Tanar: ,,Non scholae, sed vitae discimus”, adica, intr-o
traducere libera: ,,Nu pentru scoala invatam, ci pentru viata”.

Lucrérile prezentate fac parte din fondul bibliografic al Centrului de documentare al SIAR.
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bservaim in ultimul timp
1 2 transport mereu insuficiente.
covoare de asfalt tuturor mijloacelor de transport ce doresc sa patrunda pana
transportului.
atenteze la habitatul nostru comun — Terra?In Europa, sectorul transporturilor
clamata: mobilitate sustenabila. Altminteri, bunele intentii exprimate prin
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TRANSPORTURILE... INCOTRO?
TRANSPORTS... WHERE T0?
problemele mereu mai
acute cu care se confrunta

domeniul  transporturilor,  toate

avand la origine cresterea continui a

cererii de transport (in multiplele sale

forme) in conditiile unei oferte de
Sigur, intre factorii care constituie oferta de transport, cea mai problematica
este infrastructura de transport, iar in domeniul transporturilor rutiere acest
lucru se observa aproape oricind si oriunde.
Daca multd vreme pirea ca o bund functionare a societitii impune si ca orice
cerere de transport sa fie satisficutd in forma in care este exprimata, acum
lucrurile par s se schimbe radical: societatea nu mai este dispusa si ofere
in inima zonelor rezidentiale, nu mai accepti poluarea produsa de mijloacele
de transport, asteapti o atitudine civica att din partea celor care genereaza
cererea de transport cat si din partea celor care satisfac aceastd cerere.
Este evident ci fluxurile de transport (de persoane sau de marfd) au acum
un caracter planetar si sunt conditionate de o multitudine de factori, dar
sunt cuantificate prin cunoscutul concept integrator: costul generalizat al
Este evidenta dificultatea (sau imposibilitatea) de a gisi, pentru diversele
cereri de transport, oferte de transport care sa respecte conditiile sau astepta-
rile unei societiti tot mai constiente de necesitatea de prezervare a mediului.
In aceste conditii, ajungem si ne punem intrebarea: sunt necesare toate aceste
transporturi in forma in care sunt cerute, sau avem posibilitatea “sa educim”
solicitantii de transport, si-i orientim spre solutii de transport care si nu
reprezinti a doua sursa de emisii de gaze cu efect de sera, reprezentind in anul
2016 aproximativ 25% din totalul emisiilor din aceasta categorie.
Este adevarat ca transporturile reprezinta sistemul circulator al macroorga-
nismului numit economie mondiald. Dar acest macroorganism trebuie si
functioneze in echilibru, astfel ca niciun organ si nu fie favorizat sau neglijat,
si numai in acest caz transportul mondial va functiona in forma atat de mult
restrictiile impuse transporturilor pentru a nu agresa planeta, vor adanci si
mai mult pripastia existentd intre cei care se pot conforma la aceste cerinte si
cei aflati la polul opus.
In acest context intervine rolul inginerului de transporturi. Ce trebuie si faci
el? Si indeplineasci toate aceste cereri de transport? Ar fi putin, totusi, in
contextul ingrijorarii pe care o resimtim cu totii la viitorul planetei noastre.

Atunci? Trebuie sa ofere solutii inovative, sa poata oferi solutii de transport
prietenoase pe termen foarte lung, indefinit, cu planeta. Provocirile in acest
moment includ automatizarea, digitalizarea si mobilitatea partajati, tendinte
cu expansiune rapida.

Prin urmare, avind in vedere diversitatea si complexitatea problemelor, a
contextelor institutionale i a perspectivelor tehnice, identificarea de solutii
care si orienteze citre o stare de echilibru reclami o intelegere substantial a
sistemului de transport si a interactiunii dintre acesta si sistemul de activitati.
Aceasta abordare implica interventii cu specific multidisciplinar, bazate pe
analize complexe in domeniile inginerie, economie, management, cercetare
operationala, stiinte sociale, psihologie, alte stiinte naturale i drept.

Mare parte dintre aceste domenii se regasesc in planurile de invitamént de
la programele de studii de licentd “Ingineria Transporturilor si a Traficului’,
incluse in oferta educationala din mai multe centre universitare din tara.
Rezultatele analizelor efectuate de specialistii in ingineria transporturilor stau
la baza unor decizii privind dezvoltarea urbani, regionald, continentald, ceea
ce face ca aceasta profesie s poarte o responsabilitate sociala distincta.

Cu referire la dezvoltarea oragelor i zonelor metropolitane, inginerul de
transporturi va juca un rol deosebit de important in cadrul grupurilor
multidisciplinare de specialisti care vor decide asupra viitorului urban dorit.
Responsabilititile acestuiavorincludeluarea decizieiasupra celor mai potrivite
modele de dezvoltare a viitoarelor infrastructuri de transport, in concordanta
cu noile orientari referitoare la utilizarea mijloacelor de transport nemotori-
zate sau motorizate, dar prietenoase cu mediul inconjuritor, care utilizeaza
energie provenita din surse regenerabile. Mediul urban va trebui sa fie adaptat
la necesitatile impuse de orientarea utilizatorilor citre modurile de transport
nepoluante care vor utiliza mai eficient spatiul urban. Statiile de incircare cu
energie electrica ale vehiculelor, dotarile care vor facilita deplasarile pe jos sau
pe doua roti, terminalele de schimb intermodal, echipamentele sistemului de
transport in comun modern vor deveni obisnuite in peisajul urban in viitorul
apropiat, iar dimensionarea necesarului de astfel de facilitati va sta in sarcina
specialistului in transporturi. De asemenea, sistemele inteligente de manage-
ment al traficului in aglomerérile urbane vor putea fi programate astfel incat
sa maximizeze beneficiile aduse: cresterea accesibilitatii, reducerea timpilor
de cilatorie, scaderea nivelurilor de poluare chimici i fonic3, deversarea in
atmosferd a unor cantitati mai mici de gaze cu efect de ser3, etc. Toate acestea
facand apel si la competentele specialistului in transporturi.

Prof. dr. ing. Alexandru BOROIU
$1.dr.ing. Gabriela MITRAN
Universitatea din Pitesti
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In ce mdsurd, la nivelul
Uniunii  Europene existd
un sistem unitar de taxe si
impozite in domeniul mij-
loacelor de transport auto?
La nivelul Uniunii Europene
nu a fost implementat un
sistem unitar de taxe si impo-
zite pentru mijloacele de trans-
port. In acest sens, Comisia
Europeand a emis unele reco-
mandiri in ceea ce priveste
impozitarea  autoturismelor.
Astfel, in Comunicarea privind
»Consolidarea pietei unice prin
eliminarea obstacolelor fiscale
transfrontaliere pentru autotu-
risme” Comisia Europeand a
retinut urmétoarele:
yDiferentierile  in  taxarea
autoturismelor nu ar trebui
sd se bazeze pe criterii specific
tehnologice, cum ar fi dimensi-
unea sau puterea motorului, ci
pe date de performanta obiective, disponibile in mod obisnuit si relevante din
punctul de vedere al politicilor, cum ar fi emisiile de CO2. In plus, pragurile ar
trebui s fie actualizate regulat pentru a mentine presiunea de a cumpdra un
vehicul ecologic si eficient.”

Din perspectivé fiscald, Comisia Europeana si-a exprimat opinia cu privire
la sistemul optim de impozitare auto, recomandand o serie de mésuri refe-
ritoare la: eliminarea taxelor de inmatriculare a vehiculelor (perioada de
tranzit de 10 ani), stabilirea optionala a taxelor anuale privind utilizarea
vehiculelor pe teritoriul unui stat membru, determinarea impozitului pe
baza perioadei de utilizare a vehiculului pe teritoriul statului membru in
care este inmatriculat (minim de 185 de zile de utilizare), determinarea
impozitului pe baza emisiilor de CO2 si rambursarea valorii taxei rezi-
duale pentru vehiculele exportate sau vehicule inmatriculate in alt stat
membru.

In ce constau diferentele si asemdndrile sistemelor de impozitare si
taxare a vehiculelor aplicabile la nivelul UE?

Sistemele de impozitare a vehiculelor la nivelul Uniunii Europene se
bazeazi pe sisteme diferite, fie ca impozit local sau taxi achitatd la prima
inmatriculare, fie in functie de componente tehnice, de mediu §i/sau pe
alte metode complementare care si-au dovedit eficienta in timp.

State precum Austria, Franta,
Olanda ori Spania impun o
taxa de prima inmatriculare
pentru vehicule, calculatd in
principal in functie de nivelul
de emisii de CO2, coro-
borat cu alte criterii, precum
combustibilul utilizat ori
valoarea masinii. In Olanda,
spre exemplu, pentru vehi-
culele cu motoare diesel se
achita o taxa suplimentar3,
in timp ce in Portugalia taxa
este bazati pe capacitatea
cilindrica, emisiile de CO2
si de particule. Cu privire la
impozitul local, state precum
Germania utilizeazi sisteme
de impozitare bazate atét
pe capacitatea cilindrici a
masinii, cit si pe tipul de
combustibil i nivelul de
emisii de CO2.

De asemenea, din ce in ce
mai multe state europene adopti masuri complementare impozitirii in
scopul diminuirii gradului de poluare. In Londra se impune o taxi de 13
euro pe zi pentru maginile care tranziteazi zona centrali a oragului, taxe
similare fiind aplicate si in Stockholm ori Milano. Cea mai recenta i, toto-
datd, radicald masuri a fost anuntatd de citre autoritatile olandeze, care
au decis interzicerea in totalitate a circulatiei motocicletelor si a maginilor
pe benzina sau diesel in Amsterdam, incepand din 2030. De asemenea,
din 2022, in centrul capitalei va fi interzis accesul autobuzelor si al auto-
carelor cu combustie internd, iar din 2025 va fi interzisa si circulatia
ambarcatiunilor de agrement care functioneaza pe baza acelorasi combus-
tibili, precum si a motocicletelor si motoretelor.

O alti directie in evolutia pietei auto se referd la dezvoltarea unor tehno-
logii noi in domeniul constructiei de autovehicule, eficiente din punct de
vedere energetic. Astfel, in 2016, tiri precum Austria, China, Danemarca,
Franta, Germania, Irlanda, Olanda, Portugalia, Spania §i Anglia si-au
stabilit drept tinta dezvoltarea pietei de automobile electrice. Toate aceste
state au oferit diferite beneficii fiscale drept stimulent de cumparare
pentru magini electrice: scutiri de la plata impozitului privind achizitia
sau inregistrarea acestuia sau scutiri de la plata taxei de drum. Alte state,
precum Norvegia si Suedia, oferd de asemenea beneficii fiscale si subventii

la nivel national.
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Unele tiri au stabilit obiective la nivel national pentru a atinge mobili-
tatea electrici in viitorul apropiat: Anglia si Franta au propus anul 2040
ca fiind anul care va incheia vinzarile de autoturisme ce functioneazi pe
bazi de benzina si motorini, in timp ce Norvegia si-a stabilit anul 2025.

Care sunt elementele principale care stau la baza stabilirii taxelor si
impozitelor la mijloacele de transport auto din Uniunea Europeand?
La nivel european, din analiza sistemelor de impozitare aferente statelor
membre, se poate observa ci unele dintre statele membre ale UE au
adoptat formule de impozitare bazate pe criterii de mediu, precum
nivelul de emisii de CO2, norma Euro sau combustibil. Alte state, aga
cum am mai mentionat, calculeazi impozitul auto anual in functie de
criterii de natura tehnici, cum ar fi puterea motorului sau capacitatea
cilindrica.

In prezent, in Romania, impozitul auto se calculeazi exclusiv in functie
de capacitatea cilindrici a motorului, utilizind o formula ce a rimas
neschimbata de peste 10 ani, nemaifiind in concordanti cu evolutia
continui a industriei auto.

Astfel, sistemul fiscal actual nu incurajeaza cumpérarea de vehicule efici-
ente energetic, deoarece nu tine cont de progresele tehnice, fapt care
este in contradictie cu tendintele impuse de Comisie, care recomanda

impozitarea vehiculelor in functie de nivelul de emisii de CO2.

Care sunt directiile imprimate de Comisia Europeand din perspectiva
reducerii emisiilor de poluanti proveniti de la autovehicule?

Din perspectivi de mediu, abordarea integrati a Uniunii Europene
privind reducerea emisiilor de CO2 generate de vehiculele prevede
formularea §i punerea in aplicare de citre statele membre a unor
programe nationale si regionale, care si contind masuri de diminuare
a schimbirilor climatice. Printre implicatiile acestor angajamente se
numara faptul ca toate statele membre vor trebui si reduci semnificativ
si emisiile generate de autoturisme.

Nu trebuie si uitim ci sectorul auto (inclusiv transportul rutier)
ocupi locul al doilea in cadrul sectoarelor industriale cu cel mai ridicat
nivel al emisiilor de poluanti atmosferici. Pornind de la acest aspect,
reprezentantii CE au reiterat, inci o dati, ideea potrivit cireia comba-
terea poludrii aerului va putea fi realizati in cazul in care i sectorul auto
isi va indeplini rolul sau in respectarea limitelor impuse de legislatia
europeand pentru emisiile de dioxid de carbon. Astfel, incepand cu
anul 2020, s-a stabilit un obiectiv de 95 g CO2/km ca medie a emisi-
ilor pentru flota de autoturisme noi inmatriculata in Uniune. In plus,
Comisia Europeani a propus reducerea limitei din 2021 cu 15% péna in
2025 si cu 30% pana in 2030. Noile obiective sunt exprimate in procente
deoarece standardul de 95 g/km trebuie recalculat conform noilor teste,
mai riguroase, de masurare a emisiilor, care reflecta mai bine conditiile

reale de condus.

Care au fost efectele elimindrii timbrului de mediu pentru autovehicule
asupra parcului auto din Romdnia?

In Romania, in 2015, PwC a realizat un studiu cu privire la impactul
industriei auto din Roménia, in cuprinsul ciruia am analizat evolutia
pietei auto locale, directiile imprimate de institutiile europene in acest
sector, sistemele de impozitare a vehiculelor adoptate in statele membre
comparativ cu sistemul roménesc de impozitare precum si aspectele
legate de problematica poluirii aerului generata de autovehicule.
Concluziile studiului aratd ca maginile cu varsta de peste 10 de ani
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reprezintd mai mult de 70% din parcul auto roménesc, in ultimii ani inre-
gistrindu-se o tendinta de crestere a virstei parcului auto. In 2017, an in
care a fost eliminata taxa de prima inmatriculare pentru autovehicule,
in Roménia au fost introduse peste 520.000 de autoturisme second-
hand, iar dintre acestea, mai mult de 70% sunt masini vechi si poluante.
Eliminarea taxei de prima inmatriculare in februarie 2017 a condus la
stimularea importurilor de autoturisme rulate, cresterea numarului de
autoturisme cu norme de poluare inferioare (Euro 1-3), descurajarea
achizitiei de autoturisme noi, cresterea varstei medii a parcului auto
national etc.

Dupia cum este deja bine cunoscut, Romania intimpinia o reala
problema in ceea ce priveste calitatea aerului, statisticile aratind nume-
roase depdsiri ale indicatorilor de poluare, in special in marile aglome-
rari urbane. Bucurestiul este una dintre cele mai aglomerate capitale,
prezentind cel mai ridicat indice de poluare dintre capitalele Uniunii
Europene (74), depisind orase precum Paris (67), Roma (66) ori Sofia
(66).

In acest sens, Comisia a decis s trimitd Romania in fata Curtii de Justitie
a UE pentru nerespectarea valorilor-limitd convenite pentru calitatea
aerului si pentru neadoptarea misurilor corespunzitoare pentru a scurta
cat mai mult posibil perioadele de depisire a acestor valori. Conform
Raportului Agentiei Europene de Mediu, in Roménia poluarea aerului
provoaci in fiecare an peste 23.000 de decese, Romania fiind a S-a tara
canumir de ani de viatd sinitoasa pierduti din cauza poluirii aerului din
cele 28 de state UE, depisind totodata India. Deteriorarea semnificativa
a calitatii aerului este direct influentatd de numirul de autovehicule din
Roménia, care este in continui cregtere. Datele oficiale prezentate de
Organizatia Mondiala a Sanitatii si Comisia Europeana arati ci traficul
supra-aglomerat din marile orage roménesti s-a transformat intr-o grava
problema de sinatate publica, avind in vedere faptul ca poluarea aerului
omoari de 10 ori mai multe persoane decit accidentele rutiere.

Care ar fi solutiile pentru imbundtditirea structurii si vdrstei parcului
auto national?

Studiul PwCamintit anterior s-a concentrat asupra modalititilor de
reducere a poludrii generate de vehicule, implicit asupra posibilitatilor
sciderii varstei parcului auto si a reducerii nivelului de emisii de CO2.
O primi modalitate consta in descurajarea achizitionirii de vehicule
vechi §i poluante, care se poate realiza, in primul rdnd, printr-un sistem
de impozitare a mijloacelor de transport eficient, bazat pe criterii obiec-
tive, si in linie cu directiile imprimate de Comisia Europeana, cum ar fi
nivelul de emisii poluante generate de vehicule.

Fenomenul de imbatranire accelerati a parcului auto din Romaénia este
in contradictie cu evolutiile din tirile dezvoltate din vestul Europei, care
acorda o importantd sporitd protejarii mediului si sigurantei, in timp
ce incearca sa se pregiteascd pentru adoptarea la scard cit mai largd a
masinilor electrice.

Avand in vedere, pe de-o parte, nivelul ingrijoritor al poluarii aerului
din Roménia, iar pe de alta parte, eforturile sustinute pe care alte state le
depun pentru imbunatitirea calitatii aerului, considerdm ci autoritatile
trebuie sa adopte de urgentd misuri similare celorlalte tari, in vederea

alinierii cu recomandirile Comisiei.

Vi multumim pentru rdspunsurile si comentariile prezentate si vdi
urdm mult succes in activitatea dumeavoastra!
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Inca de la infiintarea sa in ianuarie 1990, Societatea Inginerilor de Auto-
mobile din Romdnia — SIAR si-a propus printre obiectivele majore
promovarea rezultatelor cercetdrii stiintifice romanesti din domeniul ingi-
neriei autovehiculelor, transporturilor si sigurantei rutiere prin editarea
unei reviste de specialitate §i publicarea rezultatelor muncii de cercetare
ale cadrelor didactice universitare si cercetitorilor din domeniu.

Urmare a acestei preocupiri a aparut ,Revista Inginerului de Automobile
- RIA” cu un prim numdr publicat in iulie 1990 ca rezultat al eforturilor
intense si conjugate ale Presedintelui SIAR - prof. dr. ing. Eugen — Mihai
Negrus si ale unui grup entuziast de membri SIAR ce au constituit primul
colegiu de redactie, avind ca redactor sef — prof. dr. ing. Dumitru Marincas
(Universitatea Transilvania din Brasov), redactor sef adjunct — prof. dr.
ing. Constantin Manea (Academia Tehnicd Militara), redactor sef adjunct
— prof. dr. ing. Anghel Chiru (Universitatea Transilvania din Brasov),
secretar general de redactie — prof. dr. ing. Mihai Stratulat (Academia
Tehnica Militara), iar ca membri cadre didactice universitare si specialisti
din industria de autovehicule - in plind functiune la acel moment — prin
ROMAN Brasov, ARO Campulung Muscel, DACIA Pitesti, OLTCIT
Craiova, ROCAR Bucuresti, MASTER Bucuresti, TRACTORUL Brasov
si incid numeroase altele.

Inspirata de publicatia francezi ,Ingénieurs de I'Auto” editata de Societé

Ingineria
autnmnbllulm

GRATUIT A SUPLISES T AL BEYE

Ingineria
mobilului

Ingineria
autnmubliulul

des Ingénieurs de Automobile, revista cuprindea atat articole ce prezentau
rezultate ale cercetdrii stiintifice din universitati si din institutele nationale
de cercetare stiintificd din domeniul ingineriei autovehiculelor, dar si
puncte de vedere, opinii, interviuri, informari de interes din viata SIAR.
Sprijinitd puternic mai ales de intreprinderile ROMAN si TRACTORUL
din Brasov, Revista Inginerului de Automobile - RIA a fost editati in 30
numere pana in anul 2000, cind si-a incetat aparitia din motive financiare.
Implicarea Registrului Auto Romdn a permis in anul 2006 reluarea
aparitiei revistei de specialitate a Societatii Inginerilor de Automobile din
Romaénia, dar sub un nume nou ,Ingineria automobilului’. Tiparita cu
ajutorul Registrului Auto Romdn si distribuiti impreuni cu revista , Auto-
Test”, revista ,Ingineria automobilului” a avut o aparitie regulati, trimes-
triald, prin contributia si straduinta unui numar important de colegi,
dintre care enumir: prof. dr. ing. Ioan — Mircea Oprean, prof. dr. ing.
Anghel Chiru, prof. dr. ing. Ion Copae, prof. dr. ing. Ion Tabacu, prof. dr.
ing. Florian Ivan, prof. dr. ing. Cristian — Nicolae Andreescu, prof. dr. ing.
Gheorghe Fritila, si inca multi altii.

Un sprijin puternic s-a primit din partea prof. dr. ing. Cornel Stan, care
si-a asumat in ultimii ani §i coordonarea stiintifica a revistei din pozitia
de redactor sef.

In vederea cresterii vizibilitatii internationale a revistei si implicit a
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Nr. S Nurr}ir de .| Pondere din
ot Universitatea artu?,ole Numar de autori total articole [%]
publicate
! AR s i depariamente) 35 77 14,89
2 Universitatea din Pitesti 33 86 14,04
3 Universitatea Transilvania din Bragov 31 87 13,19
4 Academia Tehnica Militard ,Ferdinand I” 23 63 9,79
S Universitatea Tehnici din Cluj-Napoca 15 32 6,38
6 Universitatea din Craiova 7 17 2,98
7 Universitatea Ovidius din Constanta 7 12 2,98
8 UTM + UASM Chisginidu 6 14 2,55
9 Universitatea Tehnici ,Gheorghe Asachi” din Iasi S 15 2,13
10 Universitatea Politehnica din Timisoara 4 10 1,70
11 Universitatea din Oradea 3 10 1,28
12 Alte universitati (inclusiv din striinitate) 33 107 14,04
13 Agenti economici (inclusiv din striinitate) 33 83 14,04
TOTAL 235 633 100,00

lucririlor incluse in aceasta, in perioada 2011 — 2014 s-a publicat in format
electronic versiunea in limba englezi a revistei , Ingineria automobilului”
(in total 16 editii). Totusi, desi continea lucriri in limba englezi, numele
revistei in limba roména a ficut ca aceasta s nu fie accesata si vizionata
la nivelul agteptirilor. La acest fapt a contribuit si continutul eterogen al
revistei — practic traducerea in engleza a revistei tiparite in limba roméns,
o parte dintre materialele publicate avind ca tinti doar cititorul romén.
Pornind de la aceasta constatare, am propus editarea unei reviste noi, cu
un continut exclusiv stiintific, care sa vizeze diseminarea internationald a
rezultatelor cercetirii stiintifice din domeniul ingineriei autovehiculelor,
transporturilor si securititii rutiere, i care, in timp, sa isi construiasca un
loc alaturi de publicatiile de gen recunoscute pe plan mondial.

Astfel, incepand cu anul 2015 Societatea Inginerilor de Automobile din
Roménia editeaza si publici electronic ,Romanian Journal of Automo-
tive Engineering - RoJAE’.

Lucrérile publicate in revistele SIAR au drept autori principali/coautori
cadre didactice si cercetitori stiintifici cu competente si merite recunos-
cute si confirmate in timp, publicarea lucrarilor fiind supusd judecatii
intregii comunitati stiintifice de profil.

Intre timp, prin actiunile intreprinse pentru indexarea, evaluarea si cotarea
internationala a revistei ,Ingineria automobilului’, aceasta a fost indexata
de Web of Science in ,Emerging Source Citation Index (ESCI) Section”.
Atingerea de catre publicatiile SIAR a pozitiei de revisti cotata ISI implici
indeplinirea unor conditii de natur tehnici (editare, publicare, copyright
etc.), dar si stiintifica (calitate articole, recenzie stiintifica, originalitate etc.).
Definitia unei reviste cotate ISI se regdseste in Ordinul de Ministru (MECTS)
Nr. 4478 din 23 iunie 2011, publicat in Monitorul Oficial, Partea I, Nr. 448/27.
VI1.2011, in cadrul sectiunii “DEFINITII” din ANEXA Nr. 2: “O revistd cotatd
IS este o revistd pentru care Thomson Reuters (din 201S: Clarivate Analytics)
calculeazd si publicd factorul de impact in Journal Citation Reports” (JCR).
Catalogul cu indicatori scientometrici, JCR, se publicd anual si este disponibil pe
platforma informatica Web of Science

Definitia unei reviste indexate ISI se regéiseste in Ordinul de Ministru (MECTS)
Nr. 4692 din 29 iulie 2011, publicat in Monitorul Oficial, Partea I, Nr. 540/29.
VI1.2011, in cadrul sectiunii “DEFINITII” din ANEXA Nr. 2: “O revistd inde-
xatd ISI este o revistd indexatd in Science Citation Index Expanded, Social
Sciences Citation Index sau Arts & Humanities Citation Index.
https://uefiscdi.gov.ro/scientometrie-reviste

Inci dela primul numir al RoJAE am propus colegilor din SIAR concentrarea
eforturilor in vederea cregterii vizibilitatii si calitatii revistei, pentru o puter-
nicd recunoagtere internationald, pentru incurajarea cercetitorilor atat din
Romania, cit si din striinitate in a publica rezultatele muncii lor.
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Pentru a ajunge la 0 asemenea recunoastere sunt necesare actiuni organizato-
rice si stiintifice conjugate ale membrilor SIAR, cu o implicare puternici atét
a cadrelor didactice universitare cu experienta, dar si a tinerilor cercetitori.
Numirul apirut in luna martie 2019 al publicatiei stiintifice a SIAR a
marcat editia a 50-a sub numele ,Ingineria automobilului”, dar si a 80-a
editie — dacd insumim si cele 30 aparitii ale ,Revistei Inginerului de Auto-
mobile — RIA”!

In cele 50 numere ale revistei yIngineria automobilului” s-au publicat arti-
cole stiintifice din domeniul ingineriei autovehiculelor, transporturilor si
securitatii rutiere, astfel:

- total articole publicate: 23S
- din care din Romania: 176
- din strainitate: 59

- total autori: 633
- din care din Romania: 457
- din afara Romaniei: 176

Implicarea mediului economic este reflectata de publicarea unui numir de
33 articole cu un total de 83 autori din tara si strainatate.
Situatia publicarii de lucriri stiintifice in cele S0 editii ale ,Ingineriei auto-
mobilului” este prezentati in tabelul de mai sus.
Pe de alta parte, in ultimele 10 editii au fost publicate 46 de articole,
dintre care 34 au reprezentat lucrari prezentate si publicate la congresele
SIAR (republiciri), doar 12 articole fiind lucrari noi (nepublicate), astfel:
Universitatea Agrard de Stat din Moldova — Chisinau: 3; Universitatea
Tehnica a Moldovei din Chigindu: 2; Universitatea din Pitesti: 2; Univer-
sitatea Tehnica din Cluj-Napoca: 2; Academia Tehnica Militara: 1, Indian
Institute of Technology Dhanbad- India: 2.
O scurta privire asupra cifrelor de mai sus ne impune o reevaluare a nive-
lului de implicare a membrilor SIAR — mai ales a cadrelor didactice ce
conduc programe de pregatire prin doctorat in centrele universitare din
tard. Incurajarea doctoranzilor pentru a publica in ,Ingineria automobi-
Iului” constituie un prim pas in cadrul unui proiect de crestere a nivelului
stiintific al acesteia.
Demersul de plasare a revistelor ,Romanian Journal of Automotive Engi-
neering” si ,Ingineria automobilului” intre publicatiile recunoscute pe plan
international constituie o provocare pentru mediul academic roméanesc
din domeniul ingineriei autovehiculelor si transporturilor rutiere.
Cine se angajeazi la acest demers?
Success is a journey, not a destination!
Sa privim cu optimism!

Prof. dr. ing. Minu MITREA

Secretar General SIAR
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GOMPARATIVE ANALYSIS OF THE GYGLIST SAFETY
PERFORMANCES YIELDED BY EXTERNAL AND HELMET AIRBAGS

ANALIZA COMPARATIVA A PERFORMANTELOR DE SIGURANTA
PASIVA PENTRU BICICLISTI OFERITE DE AIRBAGURILE CASCA

S| AIRBAGURILE EXTERNE

REZUMAT

Lucrarea curentd studiazd intr-o abordare experimentald performantele de sigurantd
pasivd oferite de cele mai recente tehnologii airbag pentru biciclisti: airbaguri de tip cascd
si utrbugurt externe montate pe vehicule. Doud teste e.xpenmentule de impact au fost reali-
zate in conditii initiale similare, utilizand acelasi autovehicul: Testul 1 (10,4 m/s viteza
de impact a autovehiculului, manechin echipat cu airbag casca) si Testul 2 (11,10 m/s
viteza de impact a autovehiculului, airbag extern echtpat pe autovehicul). Performuntele
sistemelor de sigurantd pasivd au fost determinate prin compararea acceleratiilor mdsu-
rate si a valorilor calculate HIC si NIC, fiind analizati totodatd si timpii de declansare

NOMENCLATURE
HIC: head injury criterion

Drd. ing.

ovidiu-Andrei
CONDREA 2/52
it ovidiu.condrea@unitbv.ro m/s
; a: resultant head acceleration, m/

s2

a™: TI1 vertebra acceleration

NIC: neck injury criterion,

Prof. dr. ing.
Anghel CHIRU measured on the X axis, m/s2
a': head acceleration measured
/ on the X axis, m/s2
5. dr.ing. . .
George TOGANEL a_: relative acceleration between

dan.moldovanu@auto.utcluj.ro head and T1 vertebra, m/s?

v : relative velocity between head

S dr. ing. and T1 vertebra, m/s

Daniel Dragos
TRUSCA

Universitatea Transilvania din Brasov,
Str. Politehnicii, Nr. 1, 500024 BRASOV, Romdnia

1.INTRODUCTION

Cyclists are the most vulnerable

road users (VRU) after pedestrians,

making cyclist safety an impor-
tant concern among accidentologists. In 2010, 7.4% of EU road users
acknowledged the bicycle as the main mode of transport [S]. During the
2012-2015 period, cyclist fatalities in EU made for 8% of all road fatalities,
marking an increase comparing to the 7% rate recorded during the 2009-
2011 period [6]. Maki [11] showed that 72% of cyclist fatalities and 21%
of cyclist serious injuries are caused by head injuries. Similar findings by
Otte [15] show that the frequency of AIS2+ head injuries is 26.7%. These
studies offer a clear indicator that head injuries are the leading cause in
cyclist fatalities, while also underlining the need for an increased level of
protection for cyclists in order to mitigate traumatic brain injuries.
Regarding cyclist head safety, traditional bicycle helmets made from
expanded polystyrene represent the most widespread passive safety
equipment for cyclists, and their role in reducing linear and angular accel-
erations, as well as impact forces, has been acknowledged in a series of
studies [2][3][12][13][16][19]. However, new passive safety systems
for cyclists have been developed in recent years by innovating airbag tech-
nologies, namely helmet airbags for cyclists and vehicle-mounted external

ai airbagurilor. Rezultatele aratd faptul ci airbagurile cascd oferd un grad mai ridicat
de protectie prin prisma diminudrii vatamarilor survenite, dar timpul de declangare este
semnificativ mai mare decdt pentru airbagurile externe. Un potential ridicat in diminu-
area leziunilor capului a fost identificat in cazul airbagurilor externe, insd sunt necesare
cercetdri suplimentare in acest sens pentru optimizarea volumului, inclindrii si timpului
de declangare al airbagului.

Key-Words: helmet airbag, external airbag, cyclist airbag, cyclist safety, cyclist impact,
safety performance

airbags which are designed to improve the safety of pedestrians and other
VRU.

To this point, the cyclist safety potential of these airbag systems is not
comprehensively determined.

It has been shown through vertical and oblique drop tests [10][18] that
helmet airbags perform better than traditional bicycle helmets, signifi-
cantly reducing HIC values (to a maximum of 7-8 times if optimized) [10]
and linear acceleration (nearly three times) [18]. Furthermore, helmet
airbags reduced rotational acceleration values minimum three times
compared to MIPS helmets in most of the cases [18], which is notable
taking into account that the latter are specifically designed to limit the
angular acceleration of the head in comparison with conventional bicycle
helmets. However, there is a need for further evaluation of helmet airbags
[10] since there is no information in literature about the performance of
helmet airbags in full-scale staged tests, therefore the potential of these
types of safety systems in realistic vehicle-bicycle accident scenarios is still
undetermined.

Vehicle external airbags have been developed in recent years and inte-
grated into advanced passive safety systems which include active bonnet
systems. Kietlinsky [9] showed that the stand-alone performance of
external airbags can be summarized in a 30 to 40% reduction in VRU
injury values and an 80% reduction if coupled with autonomous emer-
gency braking systems. Similar results were obtained by Frederiksson
[7] for pedestrian AIS3+ injury reduction (48%). In a TNO study [17]
it was shown that optimized external airbags can reduce HIC values for
cyclists by more than 75%, if gas temperature and mass flow are increased.
However, the safety potential of external airbags is influenced by vehicle
geometry and they are less effective for larger vehicles (SUV, minivans,
heavy vehicles) [9]. Furthermore, there are still numerous concerns
regarding the de facto cyclist safety provided by external airbags and their
optimization for this purpose, since the primary focus for assessing the
safety performances of these types of systems was set on the pedestrian
category.

The first aim of this paper is to experimentally determine the passive
safety performances of helmet airbags and external airbags in cyclist HIC

9
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Fig. 1. Film sequences from the carried-out crash-tests

and NIC reduction, thus investigating the proof of concept for these
systems. The second aim is to compare the inflation performances of these
technical solutions and to determine which one has a higher potential in
mitigating cyclist injuries.

2. THE WORKING PRINCIPLE OF EXTERNAL AND HELMET
AIRBAGS

2.1 Helmet airbags

Helmet airbags are designed [1][14] to be worn on the neck similar to a
scarf and comprise a lower airbag part, an upper airbag part, an inflator, a
trigger and an external apparel. The two airbags are initially folded inside
the apparel and connected to the inflator, which comprises a hybrid gas
generator, a 3 Volt battery and a deflator. The trigger device is manually
activated and comprises a micro sensor and auxiliary electronics which
control the inflation conditions and prevent false positives. The deploy-
ment occurs after the acceleration on the X or Y axes reaches a certain
threshold, while the accelerations measured on the Z axis are not taken
into account for deployment. This feature was implemented by the
manufacturer in order to prevent the deployment of the airbag in non-
dangerous situations, such as running over potholes. Upon triggering, the
lower airbag inflates first and surrounds the neck and the back of the head,
while the upper airbag inflates afterwards and surrounds the crown of the
skull, the temporal lobes and the forehead.

2.2 External airbags

External airbags are positioned below the common edge of the vehicle’s
windscreen and bonnet and are designed to function in tandem with
active hood systems, which decrease the rigidity of the bonnet in the
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proximity of the cowl and create space for airbag deployment. A contact
sensor comprised of several accelerometers triggers the deployment
after detecting a frontal bumper impact. Deployed external airbags take a
U-shape and surround the lower-part of the windscreen and the A-pillars,
in this way covering the stiffer areas which cause VRU injuries in impacts.
Different versions of external airbags are available, the primary difference
being the airbag volume and implicitly the area covered by the airbags.
Consequently, external airbags can be pedestrian-only dedicated or VRU
dedicated, the latter covering a wider area of the A-pillars.

None of the current external airbag technologies offer protection against
head impacts with the roof edge or the upper part of the windscreen,
which are generated at higher WAD (wrap-around distance) values, as it
is the case for most of the vehicle-bicycle accidents.

3.METHODS

For this study two different experiments were carried out at approximately
the same vehicle impact speed in order to allow comparability between
helmet and external airbags in terms of injury probability reduction. An
Opel Corsa vehicle, two bicycles and a dummy with anthropometric char-
acteristics were used in the experiments. The dummy was instrumented
with two tri-axial accelerometers mounted in the centers of mass of the
head and the thorax.

In Test 1, the cyclist dummy was equipped with an undeployed helmet
airbag, which was manually activated before the test. The airbag inflated
before the head impact with the vehicle and maintained a part of the
initial air pressure during the head impact with the ground.

In Test 2, the vehicle was equipped with a pedestrian dedicated external
airbag connected to an improvised impact sensor comprised of an elec-
trical contact positioned in the vehicle’s bumper, in the predicted contact
area with the bicycle. The external airbag positioning on the vehicle was
carried out inversely in an innovative manner by attaching the airbag to
the roof of the vehicle, such that the airbag will cover the frontal edge of
the roof upon inflation, the extremity of the windscreen and the upper
parts of the A-pillars.

Each crash-test was broken down into four distinct moments (figure 1)
which mark the definitory phases of the collision and the phases of the
cyclist’s kinematic motion:

- The vehicle-bicycle impact (t,)

- The vehicle-pelvis impact (t,)

- The vehicle-head impact (t,)

- Launch-off moment (t3)

The initial impact between the vehicle and the bicycle was chosen as the
starting point for our analysis (t,=0, figure 1.a.).

The acquired head and thorax accelerations were processed with a CFC
60 filter and used as input parameters to calculate HIC and NIC criteria
values.

HIC was first proposed in 1972 by NHTSA, in the present being one of
the most used head injury criteria. The input parameter used to assess
HIC values is the resultant head acceleration. Initially, the selected time
interval used for HIC calculation was limited to maximum 36 ms (HIC
36). vet in 2000 it was decreased bv NHTSA to 15 ms (HIC 15).

HIC = | ; ! p I;a[:]r}: (=4 :.[
ERUEI R (1)
NIC was introduced in 1996 and it is currently used to evaluate neck inju-
ry probability by using head and T1 vertebra accelerations and velocities
as input parameters. The selected time interval is comprised of 150 ms for
which the maximum NIC value is determined.
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Fig. 2. Cyclist head impact location for each crash-test
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Fig. 4. Cyclist head accelerations acquired during the crash-tests

NIC=02-a_+v @)
(3)

a,=a —a

Vg = Iam.:.l'! (4)
For this study, in order to determine
NIC values, the T1 vertebra accelera-
tion was assimilated with the accelera-
tion measured in the center of gravity
of the dummy’s thorax.

4. RESULTS AND DISCUSSION
Vehicle impact velocity was deter-
mined as follows: 10.4 m/s for Test
1 and 11.1 m/s for Test 2. The head
impact location was approximately
in the same area for both tests, in
the superior edge of the windscreen
respectively (figure 1. c, figure 2).

The wrap-around distance measured
onto the vehicle’s frontal profile from
ground level to the head impact loca-
tion, suffered a variation of 30 mm.
The similar head impact location and
vehicle impact velocity obtained for
each test constituted prerequisites for
allowing the comparative analysis to be
carried out.

Head and thoraxaccelerations acquired
during the crash-tests were processed
and used for assessing injury criteria
values. The resultant cyclist head and
thorax accelerations are shown in
figures 3 and 4. Calculated HIC and
NIC values, as well as the measured
data afferent to each crash-test are
presented in Table 1. The maximum
head acceleration was nearly equal for
both tests, 86.9 m/s? for Test 1 and
85.8 m/s?* for Test 2.

Regarding the injury reduction offered
by each type of airbag, the helmet air-
bag decreased the HIC 15 and HIC
36 values with 46% and the NIC value
with 32% compared to the external
airbag. For both crash-tests, NIC val-
ues exceeded the 15 m2/s2 threshold
which constitutes the AIS-1 cervical
injury tolerance, yet the HIC values
did not exceed the threshold of 700 for
neither test.

As for the airbags’ inflation perfor-
mance shown in Table 2, significant
differences were determined within
the video analysis procedure step. The
deployment duration of the external
airbag was approximately 20 ms, nearly
half of the duration of the helmet air-
bag — 39 ms respectively. The start of

1"
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Table 1. Injury criteria values and measured data afferent to each crash-test

Vehicle Pelvis Head Maximum
impact impact impact WAD head NIC
Test no. velocity time time  [mm)  acceleration HIC 15  HIC 38 [m?/s%]
[m/s] [ms] [ms] [m/s?]
1 10.4 172 295 2220 86.9 268 167 41
2 11.1 92 218 2250 85.8 498 325 61
Table 2. Airbag performance parameters
Head Airbag End of airbag . .
. Airbag Time to
Test no. Type of airbag ~ 'MPact  deployment  deployment . ment  impact
time debut time time duration (ms) (ms)
{ms) {ms) {ms)
1 Helmet airbag 295 263 302 39 -39
2 External airbag 218 a3 113 20 123
REFERENCES:

the external airbag deployment was observed at 93 ms when the cyclist
pelvis impact took place, and ended at 113 ms, respectively with 105 ms
before the head impact took place.

The debut of the helmet airbag deployment (263 ms) occurred after the
pelvis impact. The deployment process ended at 302 ms, after the head
impact took place.

The external airbag behaved better than the helmet airbag which was not
deployed entirely at the time of the head impact. This is caused by the
different types of inflation procedures for each airbag: the external airbag
is deployed after the vehicle-bicycle impact is detected (at 0 ms), while
the helmet airbag is deployed when the acceleration on the X and Y axes
reaches the threshold imposed by the manufacturer, in this case following
the pelvis impact (at 172 ms, 123 ms before the head impact).

It has been determined that the late deployment of the helmet airbag was
influenced by the longitudinal rear impact configuration, which generates
a vertical motion for the cyclist between the vehicle-bicycle impact and
the pelvis impact, undetectable by the airbag’s deployment system since it
is a vertical motion on the Z axis.

5. CONCLUSION

As presented, significant differences were determined in the current com-
parative analysis between the behavior of the tested airbags, in terms of
both injury reduction and inflation performance.

The helmet airbag used in our study offered higher protection, in terms of
both head and neck injury reduction with 46% and 32% respectively, but
the deployment time was significantly higher than for the external airbag.
A downside of helmet airbags is indicated in the case of rear collisions
with higher vehicle impact velocities. If the head impact time is inferior to
the airbag debut time, then the inflation of the airbag is practically useless
since head injuries are already produced. Therefore, it is questionable if
helmet airbags can provide safety to cyclists in these situations. Additional
studies and airbag inflation optimizations are required in order to make
helmet airbags feasible for protecting cyclists at higher impact velocities.
Although the external airbag used in our study, designed to cover the up-
per extremity of the windscreen, determined higher injury criteria values
than the helmet airbag, the debut inflation time of 93 ms indicates a sig-
nificant potential for external airbags in offering protection at higher im-
pact velocities. Additional research is required in order to increase injury
mitigation potential, by optimizing the inclination and deployment time,
as well as the volume and the pressure of the airbag.
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THE NEPCM MATERIAL AS COOLING SOLUTIONS FOR HIGH
POWER LIGHT EMITTING DIODES (LED)

UTILIZAREA MATERIALELOR CU SCHIMB DE FAZA PENTRU RACIREA
DIODEI EMITATOARE DE LUMINA (LED] DE MARE PUTERE

REZUMAT

In lucrare se analizeazd oportunitatea folosirii amestecului compus din apd si mate-
riale cu schimbare de faza pentru aplicatii de racire ale dispozitivelor de iluminat de tip
LED. Metodologia de analizd se t d pe modelare numerici cu metoda volumului
finit. Disipatorul de caldurd contine o serie de mini-canale drepte. Rezultatele obtinute
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confirma faptul ci nanofluidele cu materiale cu schimb de fazd incapsulate, impreund cu
mini - disipatorul de caldurd, reprezintd o solufie promitdtoare pentru ricirea dispoziti-
velor de iluminat de tip LED.

Key-words: NEPCM, LED, cooling, numerical
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1.INTRODUCTION

Substrate

The cooling capabilities of Light
Emitting Diodes (LED) might be

Microchannel Heat Sink

improved with combine effect of
microchannel heat sink and different
nanofluids or PCM (phase change
materials) slurries [1].

The issues associated with using Alumina nanofluid and n-Octadane
NEPCM in double layer microchannel heat sink in laminar flow was
analyzed by Rajabifar [2].

Sabbah et al [3] investigate numerically the heat transfer and fluid flow of
Micro Encapsulated Phase Change Materials slurry in 3D microchannel
heat sink. They have found that heat transfer coefficient increased
significantly for heat flux of 100 and 500 W/cm?.

Kibria et al [4] and Jurkowska and Szczygiel presented review [S] on
properties of NEPCM.

Hu and Zhang [6] presented the numerical research on laminar heat
transfer and fluid flow in tubes of micro encapsulated phase change
materials slurry. The results revealed that classical relations for Nu are not
appropriate for estimation of heat transfer coefficient. Royon and Guiffant
[7] presented the analytical approach on NEPCM slurry heat transfer and
fluid flow through tubes with constant heat flux as boundary condition. It
was found that Re has marginal influence on results.

Experimental research on heat transfer and fluid flow of NEPCM slurry
through mini tubes was analyzed by Zhang and Ye [8] and Wu et al [9].
It is shown that homogeneous model is more appropriate for analyze.
Moreover the heat transfer coefficient is two times greater than for base

fluid.

Ma et al [10] investigate the heat transfer and fluid flow of clathrate
hydrate slurry in straight tubes.

It was found that heat transfer coefficient was enhanced 300 % compared
to water. Kozak et al [11] investigated numerically and experimentally the
heat transfer and fluid flow of hybrid air - PCM heat sink. It is revealed
that this type of cooling is appropriate if latent heat prevails.

Following the actual status of research in this area, thermal performance
of the microchannel heat sink is analyzed numerically with NEPCM
(n-Octadecane) — water slurry used as the cooling fluid.

Two different melting ranges are considered: 10 Kand 15 K.

The analysis is made on a constant pumping power basis.

2. NUMERICAL DETAILS

The thermal management system of Light Emitting Diodes is presented in
Figure 1, consisting of microchannel heat sink with NEPCM-water slurry
as the cooling liquid.

The one-layer microchannel heat sink is presented in Figure 1.

For symmetry consierations, the half cross-section of one channel is
analyzed.

The set of the Navier-Stokes equations is used for the conjugate laminar
steady state heat transfer and fluid flow, as follows:

The continuity equation:

13
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The momentum equation:
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The energy equation (for both fluid and solid):
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The conjugate heat transfer procedure, implies the continuity of the
temperature and heat flux at the solid — liquid interface defined as,
e=W/2T) =T)

or,

o) =42
ox ). T\ éx )

y=H-H:T| =T,

(6)

x-

7)

(8)

oT
k, o, =k| =L 9)
)., ),

Also at the inlet cross-section, uniform velocity and temperature field are
considered:
z=0:u=u_and T=T_
The upper boundary is isolated defined as:
ar
k—=0
ay (11)

(10)
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At the symmetry boundary:
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The NEPCM - water static thermal conductivity [12]:

k
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The effective thermal conductivity of the NEPCM - water slurry is
defined as [13]:

k
off _ i)
~4.=1+B-$-Pel (16)

K,
The particle Peclet number is defined as:
e-d

dy
The share rate is:

| (du ov
e=s—|——-——
2 \or o=

The constants B and m are obtained from:

L (17)

2 R
Pe, =

(18)

For Pep < 0.67 B=3, m=1.5
For 0.67 < Pep <250 B=138, m=0.18
For Pep > 250 B=3, m=1/11

The effective viscosity of NEPCM - water slurry is defined as [14]:

Mgy (19)

=(1-¢-1.16-¢*)""
by
The effective density is defined as:
pv.ff = {I _cm)‘ .Ia.f +cm 'prx'm
The effective specific heat is calculated as:
(=oHp-e), vedpes,)

pem
Puy
The specific heat of the NEPCM particle is calculated from the sine
profile [15]:
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Relation between the volume and mass concentration of the nanoparticles

(20)
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(22)

might be obtained from:

(23)
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The pumping power is defined as [16]:

P

Re = (24)

M=m.

P

(25)

The solution procedure is based on the method used in [17] for
microtubes and on the Finite Volume Method described in [18]. Also k
acts as k_for silicon wall and k. in the case of the water.

At the fluid - solid interface k is calculated as the harmonic mean value.
The velocity-pressure coupling is solved using a SIMPLER method.

A staggered grid is used for cross-stream velocities with power-law
discretization scheme.

3. RESULTS AND DISCUSSION

The scope of research was to make the appropriate performance evaluation
of the microscale device using NEPCM-water slurry with different melting
ranges and same particle diameter. Generally speaking there are two
different base criteria that might be employed, the fixed pumping power and
fixed Re. Besides the numerical results are presented in terms of maximum
temperature of the substrate that might be used for evaluation of the thermal
resistance. The numerical results are presented in Figure 3.

Two different values for melting range are presented, AT = 10 and 15 K.
Moreover the results are compared with those obtained for AI203-water
nanofluid for volume concentration of p = 2 % and particle diameter of dp
=20nm.

For the same pumping power IT = 1 W, the local temperature distribution
along the substrate is lower in case of NEPCM-water slurry compared with
water based AI203 nanofluid. Maximum temperature difference is up to 10
K. Moreover temperature difference between two AT _ is negligible.

4. CONCLUSION

The research presented in the paper dealt with the heat transfer and fluid
flow of microchannel heat sink using the NEPCM (n-Octadecane) —

water slurry cooling medium.

Considering that the melting range of phase change material has
important impact on heat sink thermal performance, two different values
are considered: 10 K and 15K.

The results are compared with AI203 water based nanofluid in terms of
constant pumping power basis.

Two main conclusions can be emphasized through presented results:

The substrate temperature is lower for NEPCM-water slurry for both
melting range differences considered in this paper;

Difference in term of local temperature distribution between the melting
ranges is negligible.

Lucrare prezentatd in cadrul Congresului International al SIAR de
Inginerie a Autovehiculelor si Transporturilor - AMMA 2018, 17.10 -
19.10.2018, Cluj-Napoca, Romdnia, si publicatd in volumul , AMMA 2018
— The 1Vth International Congress, Selection of Papers”, UTPress, ISBN
978-606-737-314-1.
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EFFICIENGY ANALYSIS OF PASSIVE SAFETY SYSTEMS
IN VEHIGLES IN THE GASE OF FRONTAL GOLLISION USING

EXPERIMENTAL TESTS

ANALIZA EFICIENTEI SISTEMELOR DE SIGURANTA PASIVA IN CAZUL
GOLIZIUNII FRONTALE PRIN INTERMEDIUL TESTELOR EXPERIMENTALE

REZUMAT

Obiectivul principal al studiului a fost analiza eficientei sistemelor de siguranta pasiva
(airbag si centurd) in cazul unei coliziuni frontale intre doud vehicule de pasageri prin
intermediul testelor de impact experimentale. Pentru a realiza aceasta analiza, s-au efec-
tuat teste de coliziune intr-un mediu controlat, iar in interiorul autovehiculelor au fost
pozitionate manechine de incercare pentru a simula ocupantii acestora. Au fost efectuate
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HIC: Head Injury Criteria
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Frontal collisions are considered
deadly due to the fact that both
vehicles are travel-ing in opposite
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directions cumulating the impact
velocity [ 1]. This happens very often on highways or on 2 lane roads when
a vehicle is engaged in a passing maneuver, not estimating the correct
distance and unable to retreat in time, colliding with the opposing vehicle
[2]. Since its introduction on passenger vehicles, seat belts has been very
effective systems to protect the occupants in case of a collision. In Europe
the stand-ard setup of the seat belt is the three point configuration,
covering the lap and shoulder of the passengers [3, 4, and S]. It has been
proven that the seatbelt will save the passenger’s life if it used, and not
using it in the same circumstances will lead to death [6, 7]. Along with the
seatbelts, airbags have shown to have a good protection of the occupant
head [8]. Huere has studied in a study that airbags can reduce head
injuries by up to 82% for the 56-65 km/h range [9]. Using the airbag,
it was demonstrated that in 85% of cases, head injuries were classified as
minor injuries [ 10]. In order to obtain a probability of injury for the study,
the head injury criterion was used.

The head injury criterion can be presented by a parameter called HIC,
defined by a mathematical formula. The HIC criterion is a way of

16

doud teste la viteza de 35 km/h, un test in care s-a utilizat sisteme de sigurantd pasivd i
un test fara aceste sisteme. S-a mdsurat acceleratia la nivelul capului manechinului, iar
potentialul de vitamare a fost calculat utilizdnd criteriile de vatamare a capului in ambele
cazuri (cu si fird airbag). S-a observat faptul cd, prin utilizarea sistemelor de sigurantd
pasivd, potentialul de vitamare a ocupantilor a fost redus cu pand la 22%.

Key-Words: Passive safety, Crash-test, Airbag, Seatbelt, Dummy

assessing the risk of a cranial trauma injury as a result of an accident. It can
be used to assess the consequences of traffic accidents, testing individual
protection equipment or safety sports equipment [11].

The HIC criterion is the maximum standard value of the integral of the
head acceleration. Depending on the interval for which it is calculated,
the HIC criterion is:

« Unlimited - HIC;

« 36 ms maximum - HIC36;

« Maximum 15 ms - HIC1S.

The mathematical formula for determining the HIC criterion is [12, 13].

Py 1

-
12 e

j:;--d.r Aty =1y )

fl

(1)

HIC =
I 12 =1,

4 MAX

Where a is the resulting acceleration of the center of gravity of the
head, measured in m/s% and t, and t, are the time interval (s) in which
HIC has the maximum value. An important observation is that HIC is
dimensionless.

The Abbreviated Injury Scale (AIS) is a system for assessing the degree
of injury of occupants involved in traffic accidents by expressing injuries
in the form of categories numbered 1 to 6 depending on their severity,
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Fig. 1. Correlation between HIC and AIS scale
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Fig. 2. Test scenarios used: Frontal collision without airbag (left) and frontal collision with airbag and pretentioned seatbelt (right)
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Fig. 3. Accident kinematic of the two tests

from minor injuries marked with 1 to serious lesions that can cause death,
marked with 6 [14].

Based on a set of experiments a correlation was made between the value
of the HIC and the AIS scale. Note that this correlation is based only on
impact tests where head injuries have been analyzed. The correlation is
presented in a graphical form [15].

In this study the kinematics of the occupant were analysed and the head-
neck angles were measured during the collision. There are tolerances for
the neck’s flexion and extensions phases. Arun determined the normal
cervical motion interval for the following phases [16, 17]:

« Flexion - 80 to 90 degrees;

« Extension - 70 degrees;

« Side flexion - 20 to 45 degrees on both sides;

« Rotation - 90 degrees of rotation in both directions.

In order to calculate the HIC values, the resulting head acceleration

values were needed. To obtain these values, the following formula was
used [18, 19]:

[ .2 2
B ™o+ 0

ALE ®)
Where: a_ - resultant acceleration;

a_— acceleration values on the X axis;

a - acceleration values on the Y axis;

a —acceleration values on the Z axis.

2. METHODOLOGY

The methodology used for the study of this paper consisted of conducting
experimental tests involving frontal vehicle collisions with crash test
dummies. A few objectives were set that resulted from the experimental
tests.

The following objectives were set:

« Determination of collision dynamics - impact phase analysis;

17
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Occupant head acceleration - without airbag
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Fig. 4. Acceleration values for the occupant’s head in the first test (without
airbag)
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Fig. S. Acceleration values for the occupant’s head in the second test (with

airbag)
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Fig. 6. Acceleration resultant for the first test
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Fig. 7. Acceleration resultant for the second test

« Analysis of kinematic parameters during collision;

« Determining the degree of injury to the occupants using the HIC injury
criterion and correlating the values with the AIS severity scale.

For this study, four vehicles were used, 2 were stationary with the
crash test dummies inside and 2 were used as striking vehicles. The test
scenarios are presented in figure 2. The collisions were filmed using high
speed video cameras. Two cameras were used, a Casio Exilium, capable of
capturing up to 500 FPS and a Fastech Hispec S, capable of filming up to
1000 FPS. The video was used to analyze the kinematics and dynamics of
the vehicles and occupant during the collision.

For the first test, the vehicle where the occupant was had no airbag, only
the seatbelt, without pretentioning system. On the second test, the vehicle
with the occupant was equipped with front airbag mounted in the steering
wheel along with a pretentioning system for the seatbelt in order to secure
the occupant during the collision.

The kinematics of the vehicles during the collision is presented in figure 3.
In the figure above there are 3 phases presented for both collisions. Phase
1 represents the pre-impact position of the vehicles, phase 2 is the collision
phase where the energy is transferred and the occupant moves inside the
vehicle and phase 3 is the post-impact phase in which the vehicles detach.
On the second test (right) we can see the airbag completely deployed
during the collision phase.

3.RESULTS

The primary results of the study are presented in the next figures. The key
parameter was the head acceleration values of the occupants. These values
will help determine the injury potential of head. For the first test, where
there wasn’t an airbag, the head acceleration is presented in figure 4.

In the figure it can be observed that the peak maximum value of the
acceleration was 220 m/s2 on the Z axis during the first 100 ms of the
collision. On the Y axis, the maximum acceleration was 130 m/s2. In the
next figure, the head acceleration values are presented for the second test
where the vehicle had an airbag and seatbelt pretentioner.

In this test, it is observed that the maximum acceleration value was much
lower compared to the first test. The maximum value was 80 m/s2 on the
Z axis, during the first 150 ms. In this test, another peak value is seen of
62 m/s2, between 200 — 350 ms, caused by the occupant head hitting the
headrest after the recoil from the airbag.

In order to calculate the HIC 36 values for the two test, the acceleration
resultant is required. So for the first test, the acceleration resultant is
calculated and presented in figure 6.

By obtaining the resultant, the maximum acceleration value is 251 m/s2
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Fig. 11. Kinematic analysis of the occupant during the first test
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Fig. 12. Kinematic analysis of the occupant during the second test

for the first test during the first 100 ms of the collision. For the second test,
the acceleration re-sultant is also calculated.

In this case, we can see the 2 peaks mentioned earlier, the first peak,
with the value of 90 m/s2, during the first 150 ms, is cause by the initial
collision and impact of the head with the airbag. The second peak, with
the value of 82 m/s2, between 250 — 300 ms, is caused by the impact of
the head with the headrest.

After calculating the head acceleration of the occupant for both tests, the
HIC values were calculated using the HIC formula with the time lapse of
36 ms. For the first test, the HIC calculation is presented in figure 8.

Using the HIC formula, the maximum value is presented below.

HIC36, = maxtyfy | | —— [ alehdr| ey =) =75 3)
s =1

The maximum value was 75, which in this care is low, compared to the
maximum tolerance of the
human body of HIC = 1000
and classifies the injury as AIS-1
(minor injuries) on the AIS scale.
For the second test, the HIC
value diagram is presented below.
Using the HIC formula, the

maximum value is presented

below.

HIC30, = max nts (4)
[ | ) =25

‘ . ['”H__ (1

|[Lfz =H : ]

In this case the value is also very
T,=290ms low, of 7.7 and classifies the
head injury potential as AIS-1
(minor injury) on the AIS scale.
By summing up the results and
correlating the HIC values with
the AIS scale, the probability
potential was obtained and
presented in figure 10.

In the first test, where there was
no airbag, just the seatbelt, the
occupant had a 25% probability
of injury while in the second test
where the airbag was activated,
the injury potential was very
low, of only 3%. The difference
between the 2 tests is 22%, thus
granting a reduction of 150% in
injury probability.

T, = 665 ms Also for this study, by using the
high speed video recording,

the occupant’s movement was
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Fig. 10. Injury probability for the occupants

analyzed during impact. The angular displacement of the head relative
to the chest was measured as well as the position of the thorax relative
to the pelvis. The kinematics analysis phases were divided into 4 time
periods. The times TO and T3 respectively represent the time of the first
contact between the vehicles and the time of their detachment. Moments
T1 and T2 represent the intermediate times in which milestones are
essential (start the occupant’s movement, reaching the maximum angular
displacement for the head or torso). In figure 11 the kinematic analysis for
the first test is presented.

In the figure, at T1, the head of the occupant flexes forward due to the
collision at an angle of 38 degrees relative to the torso and at T2 the
maximum value of the head flexion is reached, with the value of 47
degrees. When the vehicles detach at T3, the head returns to its initial
position. These angles are considered normal and do not cause further
injuries to the occupant. In the figure below, the kinematics for the second
test are presented.

In this case, at T1, the head - torso angle was 41 degrees, during the
flexion of the neck, limited by the deployment of the airbag that causes a
recoil of the head, generating an extension phase for the neck and an angle
of 23 degrees as seen at T2. When the vehicles detach, the head returns to
its original position.

4. CONCLUSIONS

From the results shown it can be concluded that in low speed impacts such
as the ones presented, the passive safety systems can make a difference in
reducing the injury potential of the head. Even though the injury potential
calculated was minor, the tests demonstrate that the passive safety systems
in today’s vehicles will reduce the severity level for the driver of the vehicle.
The occupant movement in both tests showed similar angular values of the
head (47 degrees and 42 degrees respectively) during the neck flexion stage.
This was cause by the seatbelt keeping the occupant in the seats and the
head and neck flexed for-ward.

Following the processing of the results from the frontal collision test
(test 2) in which passive safety systems were used, it was found that the
displacement of the head was limited by contact with the airbag.

Head Injury Criteria (HIC) values for frontal collision tests (Test 1 and 2)
showed that the risk of injury to the occupant was minor (AIS-1 code) with
a 25% probability of injury in case of absence airbag. With passive systems
present (airbag and pretensioning belt), the risk of lesion decreases to 3%.
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DESIGN OPTIMIZATION OF A PASSENGER CAR'S STEERING
SYSTEM FOR MINIMIZING THE ACKERMAN ERROR AND THE

TURNING RADIUS

OPTIMIZAREA CONSTRUCTIVA A SISTEMULUI DE DIRECTIE AL UNUI
AUTOTURISM PENTRU MINIMIZAREA ERORII ACKERMANN SI A RAZEH

MINIME DE VIRARE

REZUMAT

Lucrarea prezintd optimizarea constructivi a sistemului de directie al unui autoturism
pentru minimizarea erorii Ackermann si a razei minime de virare. Modelele virtuale ale
sistemelor de suspensie i directie au fost construite cu ajutorul programului ADAMS/ Car.
Ambele sisteme au fost configurate in concordanti cu un autoturism de clasa compact.
Ca variabile de decizie au fost alese coordonatele articulatiei sferice a bratului suspen-
siei precum i cele ale articulatiei sferice a capului de bard a bieletei de directie. Functiile
obiectiv ale optimizirii constructive au fost minimizarea erorii Ackermann si a razei

1.INTRODUCTION
i'\l'l:jéﬂi'tin The steering system of the vehi-
CONSTANTINESCU cles is based on the Ackerman

gusti constantinescu@yahoo.com

geometry, which involves pure
rolling with no lateral slippage of
the front wheels in cornering. The

S..dr.ing. Ackerman condition for two-axle
Mario TROTEA , _
vehicles requires that the axes of
the front wheels intersect with
the axis of the rear wheels on the
S..d.ig. same point. Failure to comply with
Loreta SIMNICEANU pomnt. Py
this condition, even at low speed,
produces, in addition to wheels
Ing. 1li lateral sli f th
Gheorghe rolling, a lateral slippage ot the
POPA-MITROI front wheels.
Universitatea din Craiova, Calea Bucuresti, Zhou, Li and Yang [1] presented
Nr. 107, 200512 CRAIOVA, Romania adesign optimization of the

steering system to reduce the
Ackerman error and the variation of the toe angle with parallel travel of
the front wheels, using the coordinates of the spherical joints of the tierod
as design variables.

Sleesongsom and Bureerat [2] presented a multi-objective optimization
of the steering system to reduce the Ackerman error and the turning
radius using an evolutionary algorithm for numerical solving of the
optimal problem.

Various studies for the steering system were also carried out in [3-9].
This paper presents the design optimization of the steering linkage to
reduce the Ackerman error, respectively, the lateral slippage of the front
wheels leading to additional tire wear, and the turning radius using
ADAMS Car commercial software.

2. ACKERMAN STEERING GEOMETRY

When cornering, without lateral slippage, the center of the rigid wheel
is always in its median plane. Whether the wheel centers are stationary

in relation to the body, which can be considered rigid, means that the

minime de virare. Prin reducerea erorii Ackermann rotile directoare vor avea in timpul
virdrii o alunecare laterald mai micd astfel ca uzura pneurilor va fi mai micd. Pentru auto-
turismele din mediul urban raza minimd de virare este un factor important din punct de
vedere al menevrabilitaii, astfel ca minimizarea acesteia este un aspect pozitiv. Pentru
modelul initial precum si cel optimizat s-au reprezentat variatiile erorii Ackermann si a
razei minime de virare.

Key-words: Ackermann Error, Steering Analysis, Turn Radius

Ep

Rv

B;
e

v

Fig. 1. Ackerman steering geometry

perpendiculars on median planes in these centers are intersecting in the
center of the rotation [10].

Also, in the case of front wheels with spindle, where the wheel centers are
not stationary in relation to the bodywork, the above property retains its
validity [10]. For the case of a rigid wheels vehicle, their position when
turning can be seen from the turning diagram shown in Figure 1.

The instantaneous rotation center, marked with Cv, is located on the rear
axle axis and represents the center of the car’s turn. The steering angle of
the steered wheels, denoted by 6_for the outer wheel and 8, for the inner
wheel of the turn, are different.

According to the scheme presented in Figure 1, for the two angles, the

relations can be written:

21



Ingineria automobilului Nr. 51/ iunie 2019

ISSN 1842 - 4074

L

Fig. 2. Scheme for calculating the kerb-to-kerb turning radius according to
the median turning radius

L [}

tg e = Ry+0,5E, " tgf; = Ry—=05Ep

(1)
where Rv represents the turning radius, Ep is the distance beetwen the left
and right outer spherical joints of the lower control arm, measured in the
transversal median plane of the wheels, and L is the vehicle’s wheelbase.
Writing the difference between the two reversed equations it follows:
ctgf, —ctg ;= EL—"' @)
Equation (2) is known as Ackermann’s condition, required for the correct
ride of the front rigid wheels. Ackerman error is the difference between
the steer angle and the ideal steer angle for Ackerman geometry. Because
Adams Car uses the inside wheel to compute the turn center, the Ackerman
error for the inside wheel is zero. For a left turn, the left wheel is the inside
wheel and the right wheel is the outside wheel. Conversely, for a right turn,
the right wheel is the inside wheel and the left wheel is the outside wheel.

Positive Ackerman error indicates the actual steer angle is greater than the

Fig. 3. Virtual model of the steering and front suspension systems

ideal steer angle or the actual is steered more to the right [11].

For calculating the minimum radius kerb-to-kerb according to the mean
turning radius, the scheme of the cornering car is shown in Figure 2.

The ADAMS Car program defines the turning radius of the vehicle,
denoted in Figure 2 with Rtm=Ry, as the distance measured from the
center of the turn to the longitudinal axis of the vehicle. The technical
documentation of motor vehicles specifies the minimum turning radius
kerb-to-kerb, denoted in Figure 2 with Rk.

Between the two turning radius a relationship can be determined in rela-
tion to other design parameters. According to Figure 2, the following

equations can be written:

0 _Rm+5f—
cos By = — 3)
XzEf_EE+B
2 4)

50
i —ini_sleering : ackerman_ermor.left:steering_wheel_input
—-—-gopt_steering : ackerman_error_left:steering_wheel_input
3.8885
3754
2.5+
22796

Ackerman error (deg)

1.25 4

0.0 :
-612.0 -306.0

0.0 306.0 612.0

steering whesl input (deg)

Fig. 4. Ackerman error variation for the left wheel for initial and optimal models.
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where:

E, represents the front track of the car;

E, is the distance between left and right spherical joints;

Bis the tire width;

X is the distance from the spherical joint axis to the outer circle of the turn.

From relations (3) and (4) we have the kerb-to-kerb turning radius, Rk,

given by the relation:
Ey (Ep—-Ep+B E
R = R,m-n-—iE-i-(_z;}.msE, _ R:m“"z'ﬁ' Ef-Ep+B s)
k cosfy cos8, 2
From eq. (1) the angle can be written as:
=arcty ————
8, = arctyg Rem+0.5Ep (6)

Substituting the relation (6) in relation () results the expression of the
kerb-to-kerb turning radiusR,, given by the relation:

E
at .4
Rem+— Ef=Ey+8

Rk =
L
cus{arctgﬂm Y05k,

) @)

In order to determine the kerb-to-kerb turning radius, R, the corres-
ponding values for the studied vehicle (BMW 328i) were used in eq. (7)
and the median turning radius was obtained using ADAMS Car’s stee-
ring analysis result. The values of these parameters are: E =1384 mm,
Ef:1472 mm, B=205 mm, R, =R =3692.24 mm, L=2725 mm. With these
values,the kerb-to-kerb turning radius is R,=5308.6 mm.

3. VIRTUAL MODEL OF THE STEERING AND FRONT
SUSPENSION SYSTEMS

The virtual model of the steering and of the front suspension systems
for the studied compact car has been made using ADAMS Car software.
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Starting with default templates of the MacPherson suspension and a rack-
pinion steering system, both templates were modified to comply with the
geometry of the real car, accordingly (see Figure 3).

The suspension parameters and some vehicle’s characteristics such as
wheel base, sprung mass, mass center height, tires dimensions, the wheels’
mass were also set with corresponding values. This model is referred in
this paper as “ini”-model.

A steering analysis was made with a steering wheel rotation lock-to-lock
of 3.4 rotations [ 12], and the variation of the Ackerman error and the turn
radius were plotted (see Figure 4 for “ini”-model).

The maximum value of Ackerman error was 3.99 deg. for the left wheel
when the car is turning to the right and the left wheel is the outside wheel.
Because of the symmetry of the steering linkage the results of the steering
analysis were plotted for the left wheel only.

The minimum median turn radius, R _, as shown in Figure 2, can be
depicted from Figure S and its value was 3692.24 mm, corresponding with
a turn radius kern-to-kern of 5308.6 mm (10617.2 mm turn diameter),
calculated with eq. (7).The turn circle can be found in dedicated tech-
nical websites [ 12] with a value of 10500 mm. This is a variation of 1.12%
which validate the virtual model.

4. DESIGN OPTIMIZATION

The aim of the design optimization was to find an optimal design solution
of the steering system in order to minimize the Ackerman error and the
turning radius of the vehicle so these were chosen as the objective func-
tions of the optimization problem. The design variables were the X, Y and
Z coordinates of the outer joints of the tie rod and of the lower control
arm, see Figure 3. For each design variables a variation of £20 mm from
nominal position were defined as domain constraints.

The design optimization of the initial model of the steering and front
suspension systems has been made using ADAMS Insight with ADAMS
Car. Adams Insight generates a design matrix according to specifications
of the design type and the Box Behnken design was used with three levels
[11]. The Box Behnken design needed a total number of 54 trials.

The investigation strategy (method) for creating the design matrix was
chosen the response surface method. This method fits polynomials to the
results of the trials of the experiments. The polynomials were chosen to
have a quadratic form.

S. THE RESULTS

After running all 54 trials, the optimal values of the design variables were
found and the initial model was modified accordingly. This new model
was named “opt™model. A new steering analysis was made for this optimal
model, and the results are presented in Figure 4 and Figure 5.

The Ackerman error had a maximum value 0f 3.99 deg. for the “ini”-model
and this value was decreased to a maximum value of 2.28 deg. for the
“opt”-model, which is 42.86% less (Figure 4). In Figure 4, the maximum
value of the Ackerman error is obtained for the end-lock position of the
steering wheel to the right (-612 deg.) when the left wheel is the outer
wheel of the turn.

The variation of the median turning radius for both initial and optimal
models is represented in Figure S for the left wheel, when the steering
wheel is rotated from lock-to-lock positions. The maximum value of the
median turn radius corresponds to the straight position of the steering
wheel, and its value should be infinite. The minimum value of the median
turning radius for the initial model was about 3692.2 mm for the right
end-lock position of the steering wheel. This value was reduced to 3236.6
mm for the optimal model, which is a reduction with 12.34% of the
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median turn radius (which is R _in Figure 2).

The optimal value of median turn radius corresponds to a value of the
kerb-to-kerb turning radius of 4927.7 mm, using eq. (7) (turning circle
0f9855.3 mm).

This optimal value is lower than the one from initial model with 6.14%.
6. CONCLUSION

Using a commercial software like ADAMS Car, the design engineers may
evaluate the behavior of a vehicle even from design stage.

For a compact class vehicle, the steering system and the front suspen-
sion system were measured and a virtual model was built using ADAMS
Car. Running a steering analysis for this initial model, the variation of
Ackerman error and the variation of the median turning radius were
plotted.

The design optimization of the steering system involved the three coor-
dinates of the spherical outer joints of the lower control arm and the tie
rod as design variables and the optimal values of them lead to the optimal
model. The Ackerman error was reduced with 42.86% and the kerb-to-
kerb turning radius was also reduced with 6.14% (approx. 0.65 m).
Reducing the Ackerman error for a steering system the tire wear may
be reduced as the side slippage of the steered wheels is reduced during
cornering.

For urban passenger cars, a reduced kerb-to-kerb turning radius leads to a

greater maneuverability of the car especially in parking maneuvers.

Lucrare prezentatd in cadrul Congresului International al SIAR de
Inginerie a Autovehiculelor si Transporturilor — AMMA 2018, 17.10 -
19.10.2018, Cluj-Napoca, Romdnia, si publicatd in volumul ,AMMA 2018
— The IVth International Congress, Selection of Papers”, UTPress, ISBN
978-606-737-314-1.
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LA GEA DE-A 3-A EDITIE

2011-FR [2012-RO |2013-FR 2014-RO 2015-FR

A1 1A

2016-RO | 2017-FR | 2018- RO

L RRTE S o

ea de-a 9-a editie a concursului studentesc Kart Low Cost
(KLC) s-a desfasurat in perioada 10-11 mai 2019 la Universi-
tatea din Craiova. Competitorii au fost:

o Université de Bourgogne — Institut Supérieur de I'Automobile et

des Transports (ISAT) de Nevers cu doua karturi, unul termic, cellalt

electric;

« Universitatea din Pitesti cu doud karturi: unul termic, celilalt electric;

« Universitatea din Craiova cu trei karturi: doui termice si unul electric;

« Universitatea Dunirea de Jos din Galati cu doud karturi termice;

« Universitatea ,Politehnica” din Bucuresti cu un kart termic.

In total, 60 de studenti (coordonati de 9 profesori) au fost implicati in

- —

W

aceastd a 9-a editie a competitiei KLC.

Pentru cititorii nostri care se intreabi ce inseamna aceastd competitie,
precizim urmatoarele:

1. Challenge KLC

« este 0 competitie studenteasca franco-romang, initiata in 2011, gindita
sd se desfisoare alternant, un an in Franta, celilalt in Roménia;

« are doud componente: o competitie de karturi propulsate de motoare
termice + o competitie de karturi propulsate de motoare electrice;

« este, de fapt,0 competitie de proiecte de inginerie, ca urmare a faptului
ca studentii participanti concureaza cu kart-uri la a caror dezvoltare au
contribuit esential (conceptie, proiectare, executie).
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2. Pentru dezvoltarea proiectelor, dincolo de cunostintele tehnice, se face

apel la caracteristicile cheie ale profesiei de inginer:

« capacitatea de a selecta solutii ingineresti, avind constrangeri de costuri
si de timp; asadar, gestiunea compromisului,

- munca in echipi cu respectarea termenelor,

« fair-play

- inventivitate.

3. Prin urmare, Challenge KLC nu este doar o simpla cursi de karting;
este, in egala misurd, o provocare tehnici, pedagogica si umana, castiga-
torul nefiind, in mod obligatoriu, cel mai rapid.

Asadar, in cadrul primei etape a competitiei, desfasurati in data de 10
mai, in intervalul orar 16*°-21*,s-au sustinut proiectele tehnice ale echi-
pelor participante,evaluarea design-ului karturilorsi verificarea respectarii
caietului de sarcini impus, unul dintre scopuri fiind testarea abilitatilor de
comunicare profesionali in limba englezi ale studentilor implicati.

Cea de-a doua etapa, derulata in cea de-a doua zi a competitiei in zona
Centrului Multifunctional al Craiovei, a constat in desfasurarea probelor
sportive (calificarile pe grila de start, probele de sprint, andurant3, slalom
si acceleratie) avind ca scop principal testarea viabilitatii proiectelor
tehnice dezvoltate de echipele de studenti.

Clasamentul final realizat prin cumularea punctajelor obtinute de studenti pe
parcursul celor doui zile de concursa fost punctul culminant al concursului:
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® Componenta Propulsie Termica:

« locul I- Universitatea din Craiova,

« locul IT - Université de Bourgogne, ISAT de Nevers,

« locul ITI- Universitatea din Pitegti.

® Componenta Propulsie Electrici:

« locul I - Universitatea din Pitegti,

« locul IT - Université de Bourgogne, ISAT de Nevers,

« locul III - Universitatea din Craiova.

SIAR multumeste Universitatii din Craiova pentru profesionalismul cu
care a organizat aceasti editie a competitiei! De asemenea, multumiri sunt
adresate tuturor studentilor participanti care cu siguranti si-au completat
prin acest eveniment un ridnd important la capitolul experientelor
studentesti. Totodata, speram ca aceasti competitie frumoasa sa atraga si
alte universitati membre ale SIAR.

Privitor la urmatoarea editie, intentia comitetului franco-romén de orga-
nizare a competitiei este si se desfisoare in Franta, la Castellet — locul
unde se deruleaza Marele Premiu de F1 al Frantei.

Catilin ZAHARIA (catalin.zaharia@upit.ro),
responsabil KLC la nivelul STAR
Adrian CLENCI (siar@siar.ro), Presedinte SIAR
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A Short History

The engineering of vehicles represents the engine of the global development of the economy.

SIAR tracks the progress of the automotive engineering in Romania by the development of automotive
engineering, the development of technologies, and road transport services; supporting the work of the haulers,
supporting the technical inspection and of the garage; encouraging young pecple to have a career in the
automotive engineering and road haulage; stimulation and coordination of activities that promote an environment
that is suitable for continuous education and improving of knowledge of the engineers; active exchange of ideas
and experience, in particular for students, master students, PhD students, and young engineers, and dissemination
of knowledge in the field of automotive engineering; cooperation with other technical and scientific organizations,
employers’ and socio-professional azsociations through arganization of joint actions, of mutual interest.

By the accession to FISITA (International Federation of Automotive Engineering Societies) since its
establishment, SIAR has been involved in achieving an overall professional community that Is homogeneous in
competence and performance, interactive, dynamic, and competitive at the same time, orented towards a
balanced and friendly relationship between people and the environment; this action will be constituted as a
challenge worthy of effort and recognition.

The insurance of a favorable framework for the initiation and the development of cooperation of the specialists in
this field of activity allows for an efficient and easy exchange of information, specific knowledge and experience;
it supports the cooperation between universities and between research centers and industry; it speeds up the
process of implementing the new technologies, it simplifies the identification of training and specialization needs
of the personnel involved in the engineering of motor vehicles, transport, and road safety.

In order to succeed, ever since its founding, SIAR has considered that the stress should be put on the
production and distribution, at national and international level, of a publication of scientific quality.

Under these circumstances, the development of the scientific magazine of SIAR had the following evelution:
1. RIA = Revista inginerilor de automobile (in English: Journal of Automotive Engineers)
ISSN 1222 - 5142

Period of publication: 1980 - 2000 Format: print, Romanian
Frequency: Quarterly Electronic publication an: www.ro-jae.ro
Total number of issues: 30 Type: Open Access
The above constitutes series nr. 1 of SIAR scientific magazine,
Ingineria
2. Ingineria automobilului (in English: Automotive Engineering) automoaobilului
ISSN 1842 - 4074 - -
Period of publication: as of 2006 Format: print and online, Romanian
Frequency: Quarterly Electronic publication on: www.ingineria-automobilului.ro
Total number of issues: 51 Type: Open Access

{including the June 2019 issue)
The above constitutes series nr. 2 of SIAR scientific magazine (Romanian versicn).

3. Ingineria automobilului (in English: Automotive Englneering)
ISSN 2284 - 5690

Period of publication: 2011 - 2014 Format: online, English
Frequency: Quarterly Electronic publication on: www.ingineria-automobilului.ro
Total number of issues: 18 Type: Open Access

(including the December 2014 issue)
The above constitutes series nr. 3 of SIAR scientific magazine (English version).

4. Romanian Journal of Automotive Engineering
ISSN 2457 = 5275

Period of publication: from 2015 Format: online, English
Frequency: Quarterly Electronic publication on: www.ro-jag.ro oy B
Taotal number of issues; 18 (June 2019) Type: Open Access

The above constitutes series nr. 4 of SIAR scientific magazine (English version).

Summary = on June 30, 2019

Total of seres: 4
Total years of publication: 25 (11=1990 = 2000; 14=2006-2019)
Publication frequency: Quarterly i
Total issuves published: 81 (Romanian), out of which, the last 34 were also published in English ——
T — Societatea Inginerilor de Automobile din Romania
SIHH Society of Automotive Engineers of Romania

www.siar.ro
WwWWw.ro-jae.ro
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