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Subiect: Revista SIAR: Ingineria automobilului, ISSN 1842-4074

Scurt istoric al publicatiilor SIAR:

1990, iulie — primul numdr al Revistei Inginerilor de Automobile — RIA, ISSN 1222-5142

2000, iunie — ultimul numdr al Revistei Inginerilor de Automobile - RIA, ISSN 1222-5142

2006, octombrie — primul numdr (cu suport RAR) al revistei , Ingineria automobilului” - rIA, ISSN 1842-4074
2023, decembrie — ultimul numdr (cu suport RAR) al revistei , Ingineria automobilului” — rIA, ISSN 1842-4074

A n perioada 2007 — 2023 revista ,Ingineria automobilului” a apérut si a fost distribuita gratie suportului acordat de
Registrul Auto Roman, aspect reglementat printr-o conventie de colaborare prin care revista SIAR se constituia drept
un ,supliment stiintific” cu o aparitie trimestriala al revistei magazin redactate de RAR — Auto Test.

Efortul sustinut al membrilor SIAR de-a lungul mai multor ani in directia ridicirii nivelului stiintific al lucrérilor trimise

spre publicare, munca voluntari invizibild §i constructivi depusi de colegii nostri — membri SIAR inclusi in Registrul

national SIAR de referenti stiintifici (evaluatori) a lucririlor stiintifice propuse pentru publicare si demersurile efectuate
de secretariatul general al SIAR a avut ca rezultat, pentru inceput indexarea revistei noastre Web of Science ,Emerging

Source Citation Index (ESCI)” Section si, de curdnd, cotarea sa in ,Journal Impact FactorTM 0,1/2022” si Journal

Citation Indicator TM 0,02/2021 (Sursa: Journal Citation Reports).

yIngineria automobilului” este una dintre putinele publicatii europene de profil cu aparitie in format tiparit, in conditii ,Open

Access” — pentru a asigura o vizibilitatea internationala maxima lucrarilor publicate i autorilor acestora si facilitind astfel

posibile citéri in lucririle autorilor din striinatate si chiar contacte in vederea unor colaboriri pe teme de interes comun.

Decizia conducerii Registrului Auto Roman (luata faré firesti consultari/discutii prealabile cu conducerea SIAR) de a denunta

unilateral conventia de colaborare dintre RAR si SIAR in legaturi cu realizarea/distribuirea revistei , Ingineria automobilului”

constituie o lovitura (sperim, pe termen scurt) nu numai pentru cadrele didactice universitare si cercetitorii stiintifici din

Romania si Republica Moldova (principalii autori publicati in revista si care isi construiesc astfel un portofoliu obligatoriu

pentru promovarea in cariera profesionald cu lucriri publicate in reviste indexate WoS — in acest caz o revista romaneasca si nu

una din striinatate care, printre altele, solicita si taxe de publicare semnificative — aspect inexistent in cazul revistei SIAR), dar
si pentru fideli cititori ai revistei , AutoTest” care aveau ocazia de a constata (chiar daci nu intotdeauna intelegeau continutul
stiintific) faptul ci in Roménia o categorie profesionald dintotdeauna cu realizari de exceptie — inginerii de autovehicule

— inca rezistd in competitia globali feroce, ciutind solutii noi, studiind, cercetind si publicind rezultatele muncii lor —

pastrand astfel pe harta lumii un punct de lumini in dreptul Romaniei! Tar efortul comun era depus in special de comunitatile

academice din Universitatea ,Aurel Vlaicu” din Arad, Universitatea ,Transilvania” din Brasov, Universitatea Nationald
de Stiinta si Tehnologie Politehnica din Bucuresti, Academia Tehnica Militara ,Ferdinand I” din Bucuresti, Universitatea

Tehnica a Moldovei din Chisindu, Universitatea din Craiova, Universitatea Tehnici din Cluj-Napoca, Universitatea ,Ovidius”

din Constanta, Universitatea ,Dunirea de Jos” din Galati, Universitatea Tehnica ,Gheorghe Asachi” din Iasi, Universitatea

din Oradea, Universitatea din Pitesti (actualmente Centrul Universitar Pitesti in cadrul Universititii Nationale de Stiinta si

Tehnologie Politehnica din Bucuresti, Universitatea Politehnica din Timigoara! Dar, nu numai!

Decizia de ultim moment a conducerii RAR de a sprijini totusi aparitia revistei tiparite SIAR pe o durati limitati constituie

o gura de oxigen binevenita, dar amani problema, nu o rezolvi! La final de an s-ar fi putut pune punct unui proiect initiat in

2006, cu realizari frumoase, cu o colaborare exemplari intre redactia revistei si SIAR. Aducem multumiri speciale doamnei

Emilia Petre, dar si colegilor de redactie, pentru contributia deosebiti la evolutia in timp a revistei ,Ingineria automobilului”

sile uram succes in proiectul nou ce le sti in fati cu atitea provociri, dar si oportunititi intr-un mediu nu neapérat prietenos!

SIAR ar fi putut consta fortuit un final de proiect (de succes, in opinia noastr). Totusi, alarmele activate par a fi fost sesizate si

eficiente — amenintirile existentiale la adresa revistei SIAR par a fi indepirtate pentru o vreme! Este de mentionat aspectul ca

SIAR nu a solicitat/impus un anumit tiraj pentru aparitia trimestriala tipariti a revistei , Ingineria automobilului”!

Dar, cred ci este momentul potrivit pentru a vedea ca situatia creatd privind aparitia revistei tiparite ,Ingineria

automobilului” constituie o provocare ce ar putea reprezenta si o oportunitate de creativitate si relevanta!

Ar fi de neiertat pentru SIAR o atitudine pasivd, in concordanti cu senzatia comuna prezenti de ceva vreme in societatea

roméneascd, inclusiv in mediul academic, de faliment generalizat, de renuntare, de acceptare fird comentarii a deciziilor

luate peste capul nostru! Ingeniozitatea, implicarea, imaginatia, pot fi factori hotaratori in noua etapi de viata a revistei
yIngineria automobilului”! Sper ca in r4ndul membrilor SIAR si a prietenilor SIAR, poate i a unor prieteni acum

necunoscuti, si se giseasci determinarea de a merge mai departe! De a duce peste ani (multi ani de acum incolo) o

realizare comunai cu care noi toti ne méndrim: ,Ingineria automobilului”!

»-.Unde-s multi, puterea creste...!”

Prof. univ. dr. ing. Minu MITREA
Secretar General SIAR
Editor Tehnic si de Productie , Ingineria automobilului”

Academia Tehnica Militara , Ferdinand I” din Bucuresti
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»Pentru ce trdim oare, dacd nu pentru a ne face, unii altora, viata mai usoard 2’

NIMIC NU E PERMANENT IN AFARA DE SCHIMBARE!
NOTHING IS PERMANENT BUT CHANGE!

untem aproape de finalul anului 2023. Un an

cu multe evenimente! E timpul si ne gandim la

ceea ce a fost, si visim la ce ne dorim si fie!
17 decembrie 1988, Bucuresti. Un grup de 274 de
INIMOSI (printre care academicianul Constantin
Arama, profesorii universitari Dan Abaitancei, Cristian
Andreescu, Nicolae Bitagi, Gheorghe Bobescu,
~— Anghel Chiru, Radu Gaiginschi, Florin Ivan, Tiberiu
Macarie, Constantin Manea, Dan-Virgil Negrea, Eugen Mihai Negrus,
Nicu Negurescu, Mircea Oprean, Constantin Pania, Gheorghe Peres,
Gheorghe Potincu, Gheorghe-Alexandru Radu, Ion Tabacu, Dinu Taraza,
Marin Untaru, Gheorghe Voinescu, Mircea Zugrével,...) au semnat actul
de constituire al Asociatiei Inginerilor de Automobile din Roménia
(AIAR) .. din dorinta de a contribui mai activ la progresul si afirmarea
stiintei i tehnicii roménesti in lume..., in vederea mobilizarii capacitatii de
creatie stiintifica §i tehnica nationala pentru realizarea unor automobile
cu performante superioare”
Infiintarea Societatii Inginerilor de Automobile din Roménia (SIAR)
in ianuarie 1990 a reprezentat o reconfirmare a vointei comunitatii
inginerilor din domeniul autovehiculelor (universitati, intreprinderi,
institutii centrale) de a-si constitui un mediu propice promovirii la nivel
national §i international a realizarilor tehnice remarcabile, cercetarii
stiintifice de profil, a unei viziuni romanesti autentice intr-o lume
deschisd, liberi! Pe linga mediul universitar, intreprinderi si institute
de cercetare care astizi sunt doar o amintire (Tractorul Brasov, Roman
Bragov, Aro Campulung, Autobuzul Bucuresti, INMT Bucuresti etc.) au
asezat pietre de temelie pentru SIAR!
Societatea Inginerilor de Automobile din Romania nu uiti si ii va cinsti
mereu pe cei al ciror spirit il regasim in mediul universitar, in unitati auto
de elit, pentru ca SIAR este mediul in care au activat cei mai ilustri profe-
sori din zona ingineriei i care au pregitit generati intregi de specialisti
de nivel mondial, pentru ca SIAR este rodul muncii si al implicarii unor
sufletisti de seamd, oameni de calitate, reprezentand implinirea visului de
a fi ingineri, a visului de asociere a specialistilor din domeniul ingineriei
autovehiculelor si transporturile rutiere, dorinta de a fi impreuni si a face
lucruri deosebite impreuna!
Fuziunea dintre Universitatea Politehnicd din Bucuresti si Universitatea
din Pitesti (rezultind Universitatea Nationald de Stiintd si Tehnologie
Politehnica Bucuresti) reprezinti un alt eveniment al anului ce se
pregiteste sa zboare. Aceasta fuziune duce printre altele si la reunirea valo-
rilor din SIAR intr-o structura §i mai puternici in cadrul noii universitati.
Un eveniment trist il reprezintd desfiintarea sectiei SIAR din cadrul
Universitatii Ovidius din Constanta, din cauza disfunctionalititilor inre-
gistrate in activitatea sectiei, ca urmare a pensiondrii la cerere a sufletis-
tului profesor Laurentiu-Claudiu Manea.

Din pécate, tocmai cind ar trebui sd fim linistiti si fericiti (ca in prag de
sarbitori) s-a intimplat ceva de neinteles: anuntul despre disparitia
Revistei Ingineria Automobilului in format tiparit — exact acum cand
s-a obtinut (dupa multi ani de eforturi consistente) cotarea revistei de
citre Clarivate (WoS). Intre Registrul Auto Roman R.A. si Societatea
Inginerilor de Automobile din Romania exista o Conventie de Colaborare
incheiatid in decembrie 2007! In conditiile in care Revista Ingineria
Automobilului reprezinta una dintre putinele publicatii europene ce
promoveazi cercetarea stiintificd de profil, sper din tot sufletul ci vom
gasi intelegerea cuvenitid la RAR pentru continuarea existentei acestei
reviste!!! Impreuna putem si aritim ci ne pasi ci multi tineri (si nu
numai) pot pierde o sansi mare in ceea ce priveste indeplinirea criteriilor
de promovare prin faptul ci nu mai pot publica intr-o revisti valoroasa, in
domeniul in care activeazi! Acolo, la RAR sunt atatia absolventi valorosi
ai principalelor universitati din Roménia, absolventi care au avut dascali
renumitil... Sunt convins ¢ stiinta conteaza pentru multi...

Oameni adevérati mai sunt!...

Congresul SIAR gazduit in acest an de citre Universitatea Nationala de
Stiinta si Tehnologie Politehnica Bucuresti a reusit sa adune elitele in
domeniul autovehiculelor, iar pentru aceasta reusita toti cei implicati
merita felicitiri! Domnului brigadier Gunther Holl, se cuvine si-i
multumesc pentru tot ceea ce a ficut de-a lungul anilor pentru toate
congresele SIAR!

Géndul nostru se indreapta spre viitorul congres al SIAR care in anul
2024 este in acelasi timp si Congresul European de Automobile - EAEC
European Automotive Congres, organizat de Universitatea Transilvania
din Bragov ca al 13-lea congres CONAT'! Gazde ospitaliere, ca intotdeauna,
colegii nostri din Universitatea Transilvania din Bragov va inviti la o mani-
festare stiintifica de exceptie, dar i 0 experientd comuna de neuitat!

Acum, dupa toate cite au fost (mai bune, mai rele), ma gindesc ci prea
ne-am separat unii de altii! Este momentul ca in sfarsit si ne deschidem
larg usile catre ceilalti. Nu putem exista decit impreuna ! Roménia are
nevoie de noi, de toti !

De aceea, la finalul unui an cu atitea evenimente i in preajma sarbatorilor
de iarni, in numele meu si al colegilor din Consiliul director,

Vi doresc (dumneavoastri si tuturor celor dragi dumneavoastri) sanitate
si prieteni adevarati!

Sarbatori fericite si LA MULTT ANT!

Sa fiti iubiti, de cine doriti!

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

Presedinte STAR,
Presedinte al Senatului Universititii Tehnice din Cluj-Napoca
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THE XXXII™ SIAR INTERNATIONAL CONGRESS OF AUTOMOTIVE AND
TRANSPORT ENGINEERING
THE X™ EDITION OF THE INTERNATIONAL CONGRESS OF
FUEL ECONOMY, SAFETY AND RELIABILITY OF MOTOR VEHICLES - ESFA

AL 33-LEA GONGRES INTERNATIONAL AL SIAR DE INGINERIE A
AUTOVEHICULELOR $I TRANSPORTURILOR
ESFA 2023 — AL 10-LEA CONGRES INTERNATIONAL
~EGONOMICITATEA, SECURITATEA $I FIABILITATEA AUTOVEHICULELOR”

02 - 04 Noiembrie 2023
Universitatea Nationala de stiinta si Tehnologie
Politehnica Bucuresti, Romania

UMIVERS -.Ii L MOLITEHNNAN
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BLG R ESE

1X-lea Congres ESFA, in acelasi timp si a XXXIII-a editie a Congre-

sului International anual al STAR de Inginerie a Autovehiculelor si

Transporturilor a fost organizat in perioada 02.11 - 04.11.2023 de
Universitatea Nationala de Stiinta si Tehnologie Politehnica din Bucuresti.
Consacrat drept un eveniment stiintific major in comunitatea cercetatorilor,
cadrelor didactice universitare si a altor specialisti din domeniul ingineriei
autovehiculelor, transporturilor si sigurantei rutiere, Congresul ESFA 2023
a avut la bazi experienta acumulata de comunitatea SIAR pe parcursul a 32
editii anterioare ale congresului, dar si alte manifestari stiintifice si profesio-
nale organizate in spatiul universitar politehnic romanesc.
A 33-a editie a Congresului International anual al SIAR de Inginerie a
Autovehiculelor si Transporturilor — ESFA 2023 - a fost organizat de
Facultatea de Transporturi din cadrul Universitatii Nationale de Stiinta

si Tehnologie Politehnica din Bucuresti — unul dintre centrele nationale
de excelenta in cercetarea aplicativi si fundamentala din domeniul ingi-
neriei autovehiculelor si transporturilor rutiere, cu o larga recunoastere
internationala si puternic ancorat la mediul economic specific favorizat de
prezenta in zona a unor puternice companii producitoare de subansam-
bluri sau componente auto.

Congresul a fost insotit de un ansamblu de manifestari care au atras
atentia specialistilor prezenti la Bucuresti cu aceasta ocazie. Congresul
ESFA 2023, impreuni cu celelalte activititi specifice ingineriei autovehi-
culelor si transporturilor organizate intr-o strdnsa corelare, a oferit prilejul
stabilirii unor contacte utile de colaborare si informare in domeniul pro-
blemelor actuale privind dezvoltarea autovehiculelor, siguranta transpor-
turilor rutiere, protectia mediului etc.

5
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Printre factorii determinanti in
dezvoltarea domeniului ingineriei
autovehiculelor se numari schim-
bul activ de idei si cunostinte, as-
pect ce caracterizeaza societatea
actuala.

Intr-o conceptie sistemici adopta-
ta de SIAR pentru congresele sale
- yAcademia, Industry and Go-
vernment: together for automoti-
ve engineering development”, un
numar important de specialisti din mediile academic, social si economic
din tara §i de peste hotare au participat la lucririle congresului, fapt ce
a permis abordarea in profunzime a temelor importante care preocupa
societatea contemporani privind rolul, locul si dezvoltarea viitoare a au-
tovehiculelor.

6

Subiectele propuse pentru Con-
gresul International de Inginerie
a Autovehiculelor si Transportu-
rilor — ESFA 2023 intr-un context
generos oferit de tema principald a
congresului ,Together for a better
and safer mobility” au asigurat
un cadru stiintific adecvat unor
schimburi de idei si dezbateri
intense si obiective, au reflectat
aceste preocupiri din domeniul
ingineriei autovehiculelor si transporturilor, fiind orientate pe urmatoa-
rele directii: vehicule inteligente, vehicule verzi, sisteme avansate de pro-
pulsie, metode avansate in ingineria autovehiculelor, controlul poluirii
si economia de combustibil, materiale §i tehnologii moderne, dinamica

autovehiculelor, siguranta si confort, conceptia si incercarea autovehicu-
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lelor, vehicule de teren, fiabilitatea si mentenanta autovehiculelor, trafic si
sisteme de transport rutier, sisteme inteligente de transport.

Cei peste 250 participanti la congres din tara si striinitate au avut prilejul
de a se implica activ la dezbaterea lucrarilor stiintifice prezentate in se-
siunea plenara, cét si in cadrul multiplelor sectiuni desfagurate simultan,
work-shop-uri si dezbateri, expozitii, activitati sociale.

In cadrul ceremoniei de deschidere a congresului care a avut loc in Amfi-
teatrul ,,Academician Radu VOINEA” - conf. univ. dr. ing. Daniel — Mi-
hail IOZSA - Presedintele Congresului ESFA 2023, dupi salutul de bun
venit adresat tuturor celor prezenti l-a invitat pe Presedintele Senatului

Universitatii Nationale de Stiinta si Tehnologie Politehnica Bucuresti — prof.

URismy

univ. dr. ing. Tudor PRISECARU si prezinte mesajul sdu participantilor la
congres. In debutul mesajului siu de salut prilejuit de deschiderea oficia-
13 a lucrarilor congresului ESFA 2023, Prof. dr. ing. Nicolae BURNETE —
Presedintele SIAR, a urat succes deplin lucrarilor congresului si a inma-
nat plachete de onoare unor profesori universitari — membri marcanti ai
SIAR: Anghel CHIRU, Ion TABACU, Gheorghe FRATILA, Cristian —
Nicolae ANDREESCU, Mircea — Ioan OPREAN, Claudiu - Laurentiu
MANEA. In continuare, au prezentat mesaje delegatilor la Congresul
ESFA 2023 Brigadier gen. (ret). Gunter HOHL - fost vicepresedinte FI-
SITA si fost Presedinte, actualmente Presedinte ad-interim al EAEC, Cris-
tian BUCUR - Director Tehnic - Registrul Auto Romén, Mihai BOLDI-
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JAR - Managing Director — Robert
Bosch Romania, Enno EBELS
— Managing Director — Infoprodi-
gital Automotive Romania, Stefan
KANYA - Managing Director AVL
Romania, Conf. dr. ing. Ilona COS-
TEA - decanul Facultitii de Trans-
porturi din cadrul Universitatii
Nationale de Stiinti si Tehnologie
Politehnica din Bucuresti.

Dupi ceremonia festiva de deschi-
dere a congresului s-a trecut la prezentarea lucririlor in sesiunea plenari.
Au fost prezentate lucriri urmarite cu un larg interes de auditoriu de
catre Cornel STAN - West Saxon University of Zwickau, Germania,
»Automobile of the future: a complex mobility system” (on-line presen-
tation)”, Adrian-Constantin CLENCI - Centrul Universitar Pitesti, si
Ioan-Mircea OPREAN, Centrul Universitar Bucuresti, Universitatea
Nationala de Stiinta si Tehnologie Politehnica Bucuresti, Roménia, ,The
internal combustion engine in the context of sustainable road mobility”,
Stefan KANIA - AVL Austria, ,Software-defined vehicle using thermal
management as an example”, Corina SANDU, Departamentul de Ingi-
nerie Mecanici, Virginia Tech, SUA ,Advances in mobility of autono-
mous vehicles in off-road conditions” (video recording), Robert BERCU,
Marian POPESCU - FEV Romania, ,Euro 7 — Emissions & monitoring
regulations — Future challenges”, Toana TIRCOMNICU UNGA - INAS,
Romiénia, ,Simulation in automotive: better, faster, cheaper”.

Lucrarile pe sectiuni au fost prezentate in spatiile primitoare si
multifunctionale asigurate in cadrul Facultitii de Transporturi a
Universitatii Nationale de Stiinta si Tehnologie Politehnica din Bucuresti.
Dupi lansarea invitatiilor de participare la congres, dintre lucrarile
propuse pentru prezentare in cadrul sectiunilor Congresului ESFA 2023,
in urma procesului de evaluare au fost in final acceptate pentru prezentare
si publicare 61 lucriri.

Dintre acestea, 56 au fost sustinute in cadrul sectiunilor tehnice organi-
zate in cadrul congresului. Pentru primirea si evaluarea lucrarilor a fost
utilizata o platformd moderni de management a conferintelor (http://
www.siarcongress.eu).

Lucrarile prezentate in congres vor fi publicate cu concursul IOP Publi-
shing Ltd.

8

La lucrarile Congresului au parti-
cipat cadre didactice universitare,
cercetatori si specialisti din dome-
niul ingineriei autovehiculelor si
transporturilor din Austria, Bulga-
ria, Franta, Germania, Spania, SUA,
Republica Moldova si Romania.

Pe durata congresului a fost organi-
zata o expozitie complexi in cadrul
careia au fost prezentate automobile
si produse ce includ solutii tehnice
actuale. O intilnire intre reprezentantii industriei de profil i studenti a
constituit ocazia unor schimburi de opinii pe teme de interes.

Desfigurarea in paralel cu lucrarile Congresului ESFA 2023 a fazelor pe
tara ale Concursului international studentesc de inginerie a autovehicu-
lelor ,Prof. univ. ing. Constantin GHIULAT” la cele doui sectiuni ,Dina-
mica autovehiculelor” (a IX-a editie) si "Automotive CAD — CATIA VS” (a
VI-a editie) cu participarea a 51 studenti reprezentand 12 universitati din
Romania si Republica Moldova, castigitori ai fazelor locale, a contribuit din
plin la construirea in randul participantilor a unei imagini optimiste, pline
de incredere in viitorul ingineriei autovehiculelor in Roménia.

O activitate speciali de tip workshop, destinata atét studentilor participanti
la concurs, cét si studentilor automobilisti din Universitatea Nationald de
Stiinti si Tehnologie Politehnica din Bucuresti, traditionali deja in cadrul
congreselor SIAR a fost organizati impreund cu specialistii Registrului
Auto Roman pentru prezentarea conceptului ,PEMS — Portable Emissions
Measurement Systems” — moderator ing. Tiberiu MELENCU - RAR.
Congresul International al SIAR de Inginerie a Autovehiculelor §i Trans-
porturilor — ESFA 2023 rimane pentru toti participantii o manifestare
stiintifica de referinta in multiple planuri, cu un program complex, variat
si interesant, desfasurat intr-o atmosferd de profesionala.

Felicitim comitetul de organizare a Congresului ESFA 2023 si invitim
participantii la editia a XXXIV-a a Congresului international anual al
SIAR de inginerie a autovehiculelor si transporturilor - EAEC CONAT
2024 ce se va desfagura in toamna anului 2024 la Universitatea Transil-

vania din Bragov!

Prof. univ. dr. ing. Minu MITREA
Secretar General SIAR
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GONGURSUL INTERNATIONAL STUDENTESG
DE INGINERIE A AUTOVEHICULELOR
~PROFESOR UNIVERSITAR INGINER CONSTANTIN GHIULAI
SECTIUNEA .. DINAMICA AUTOVEHICULELOR™ — EDITIA A IX-A
SECTIUNEA . AUTOMOTIVE GAD — CATIA” — EDITIA A VI-A

THE INTERNATIONAL CONTEST FOR STUDENTS
IN AUTOMOTIVE ENGINEERING
-PROFESSOR ENG. CONSTANTIN GHIULAI”
THE .. AUTOMOTIVE DYNAMIGS™ SEGTION, NINTH EDITION
THE . AUTOMOTIVE GAD — GATIA V5™ SECTION, SIXTH EDITION

Universitatea Nationala de Stiinta si Tehnologie Politehnica din Bucuresti
02.11. - 04.11:2023

2\ nperioada 02.11 - 04.11.2023, pe durata celui de al 33-lea Congres
I International de Inginerie a Autovehiculelor si Transporturilor

Rutiere ESFA 2023, organizat de citre Societatea Inginerilor de
Automobile din Romania la Universitatea Nationald de Stiinta si Tehno-
logie Politehnica din Bucuresti, au avut loc fazele finale ale Concursului
international studentesc de inginerie a autovehiculelor , Prof. univ. ing.
Constantin Ghiulai” cu sectiunile "Dinamica autovehiculelor” si ,, Automo-
tive CAD — CATIA”, organizat, de asemenea, de SIAR.

Cagtigatorii concursurilor organizate in fiecare universitate au constituit
echipele delegate pentru participarea la faza nationala.

La faza finala a celei de a noua editii a sectiunii ,Dinamica autovehicule-
lor” a concursului au participat 31 studenti reprezentand 11 universitati:
Universitatea din Oradea, Universitatea ,,Aurel Vlaicu” din Arad, Univer-
sitatea Tehnica din Cluj-Napoca, Universitatea , Transilvania” din Brasov,
Universitatea din Craiova, Universitatea Nationali de $tiinta si Tehnolo-
gie Politehnica din Bucuresti, Centrul Universitar Pitesti, Universitatea
Tehnica ,Gheorghe Asachi” din Iasi, Universitatea Tehnici a Moldovei
din Chigindu, Universitatea ,Dunirea de Jos” din Galati, Universitatea

Nationala de Stiinta si Tehnologie Politehnica din Bucuresti, Academia

Tehnici Militard ,Ferdinand I” din Bucuresti.

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

deosebit competitii in cadrul fazei locale (pe universitate) a concursului

la care au participat circa 200 de studenti la programele de studii universi-

tate din domeniul "Ingineria autovehiculelor”.

Pe baza rezultatelor obtinute la faza finala a probelor de concurs, cu spri-

jinul AVL Roménia, au fost acordate urmatoarele premii:

- Premiul I - Addm DOMOKOS - Universitatea Tehnicd din Cluj-Napoca;

- Premiul II - Elena — Dorina DUMITRU - UNST Politehnica din
Bucuresti;

- Premiul III - Gabriel — Florin IVAN — UNST Politehnica din Bucuresti;

- Mentiune — Bogdan DANUT - Universitatea Tehnicd din Cluj-Napoca;

- Mentiune — Marius CIMPEANU — UNST Politehnica din Bucuresti, CU
Pitesti.

Clasamentul pe echipe stabilit pe baza rezultatelor obtinute de membrii

acestora a aritat astfel:

- Locul I - echipa UNST Politehnica din Bucuresti;
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- Locul II - echipa Universitatii Tehnice din Cluj-Napoca;

- Locul IIT - echipa UNST Politehnica din Bucuresti, CU Pitesti;

- Mentiune — echipa Universitdtii din Oradea.

Comisia nationala de concurs a fost constituita din Prof. dr. ing. Ton
TABACU - UNST Politehnica din Bucuresti, CU Pitesti, coordonator
national, Prof. dr. ing. Stefan — Lucian TABACU - UNST Politehnica din
Bucuresti, CU Pitesti, Conf. dr. ing. Loreta SIMNICEANU - Universi-
tatea din Craiova, Conf. dr. ing. Mugurel — Salvadore BURCIU - Univer-
sitatea ,Dunirea de Jos” din Galati, Conf. dr. ing. Ramona — Monica
STOICA - Academia Tehnici Militara ,Ferdinand I” din Bucuresti, S.

10
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dr. ing. Sorin - Vlad IGRET, S.l. dr. ing. Adrian BUDALA - Universitatea
yIransilvania” din Brasov, S.1. dr. ing. Dan — Alexandru MICU - UNST
Politehnica din Bucuregti, S.I. dr. ing. Bogdan — Adrian TOLEA - Univer-
sitatea din Oradea, S1. dr. ing. Joan DAMIAN - Universitatea Tehnica
»Gheorghe Asachi” din Iasi, Asist. univ. drd. ing. Irina DUMA - Univer-
sitatea Tehnica din Cluj-Napoca, Prof. dr. ing. Minu MITREA - Secretar
general SIAR (initiator concurs).

A sasea editie a fazei finale a concursului la sectiunea ,Automotive CAD
— CATIA” a intrunit 19 studenti reprezentind 8 universititi: Universi-
tatea Tehnici din Cluj-Napoca, Universitatea din Oradea, Universitatea
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din Craiova, Universitatea Politehnica din Timisoara, UNST Politehnica

din Bucuregti, UNST Politehnica din Bucuresti - CU Pitesti, Universi-

tatea Tehnici a Moldovei din Chisindu si Academia Tehnica Militara

yFerdinand I” din Bucuresti.

Si pentru aceastd sectiune, anterior, au fost organizate in universitati

faze locale la care au participat circa 140 studenti la programele de studii

universitate din domeniul ,Ingineria autovehiculelor”.

Pe baza rezultatelor obtinute la probele de concurs, cu sprijinul AKA

Automotive au fost acordate urmatoarele premii:

- Premiul I - Sergiu FALUVEGI — Universitatea Politehnica din Timisoara;

- Premiul IT - Robert-George MANCAS — UNST Politehnica din Bucuresti;

- Premiul III — Valentin NITA — UNST Politehnica din Bucuresti CU
Pitesti;

- Mentiune — Ionela-Crina TITU - Academia Tehnica Militard ,FERDI-
NAND I” din Bucuresti;

- Mentiune — Vlad NICOARA - UNST Politehnica din Bucuresti.

Clasamentul pe echipe stabilit pe baza rezultatelor obtinute de membrii

acestora a aratat astfel:

- Locul I - echipa Universitdtii Politehnica din Timisoara;

- Locul II - echipa Academiei Tehnice Militare ,FERDINAND 1" din
Bucuresti;

- Locul IIT - echipa Universitatii din Oradea.

Tematica, subiectele, bibliografia §i regulamentul de organizare au fost

elaborate de AKA Automotive, cadrele didactice din universititile partici-

pante si Secretariatul General al STAR.

Comisia nationalid de concurs a fost constituitd din Prof. dr. ing. Virgil

TEODOR - Universitatea ,Dunirea de Jos” din Galati — coordonator

NICA DIN BUCUREST] | 3

RANSPORTUR]

ERSITATEA POLITEHNICA DIN BUCURESTI |
FACULTATEA DE TRANSPORTURI |

national, Conf. dr. ing. Oana-Victoria STANCIUC-OTAT - Universitatea
din Craiova, Conf. dr. ing. Daniela VOICU - Academia Tehnici Militara
»FERDINAND I” din Bucuregsti, S.I. dr. ing. Emilian — Vasile BORZA -
Universitatea Tehnica din Cluj-Napoca, Asist. drd. ing. Adrian — Aristide
ASIMOPOLOS - UNST Politehnica din Bucuregti, Asist. drd. ing.
Andrei BORBOREAN - Universitatea Politehnica din Timigoara, Asist.
drd. ing. Florin — Bogdan SCURT - Universitatea din Oradea, Drd. ing.
Mihai STIROSU - AKA Automotive, Ing. Dan ATANASESCU - AKA
Automotive, Ing. Nicolae DINU — AKA Automotive, Prof. dr. ing. Minu
MITREA - Secretar general SIAR (initiator concurs).

Concursul a beneficiat de suportul logistic consistent asigurat de Facul-
tatea de Transporturi a UNST Politehnica din Bucuresti (inclusiv masa si
cazarea studentilor).

Toti studentii participanti au primit Diplome de merit pentru rezultatele
deosebite obtinute la concurs.

Societatea Inginerilor de Automobile din Roménia — SIAR va organiza
urmitoarea editie a Concursului international studentesc de inginerie a
autovehiculelor ,Prof. univ. ing. Constantin Ghiulai”, cu sectiunile "Dina-
mica autovehiculelor” si ,Automotive CAD — CATIA’, in toamna anului
2024, simultan cu al XXXIV-lea Congres International al SIAR de Ingi-
nerie a Autovehiculelor si Transporturilor gazduit de Universitatea Tran-
silvania din Bragov.

Pentru detalii suplimentare, vi rugim si accesati http://siar.ro/

siar-junior/

Prof. univ. dr. ing. Minu MITREA
Secretar General SIAR

1"



Ingineria automobilului Nr. 69 / decembrie 2023

ISSN 1842 - 4074

GOMPARATIVE ANALYSIS OF PEDESTRIAN ACGCIDENTS:
ASSESSING THE DIFFERENT IMPACTS OF VEHICLE CLASSES

ANALIZA COMPARATIVA A ACCIDENTELOR CU PIETONI:
EVALUAREA DIFERITELOR GLASE DE VEHICULE

REZUMAT: Datoritd numdrului tot mai mare de accidente in care sunt implicati
pietonii, in special in zonele urbane, in cadrul acestei lucriri a fost realizat un studiu
pentru a analiza influenta diferitelor clase de vehicule in cazul coliziunilor cu pietonii
utilizdand mediul virtual. Au fost selectate trei clase, o clasd compactd, o clasd sedan si o
dasa SUV. Simuldrile au fost efectuate la mai multe viteze, cuprinse intre 30 5i 70 km/h.
Rezultatele lucririi aratd cd vehiculele mai mici si compacte sunt mai periculoase pentru
pietoni in comparatie cu clasele de vehicule mai mari.

Keywords: pedestrian accident, simulation, vehicle class, impact

S..dr.ing. NOMENCLATURE
8 Alexandru lonut a : resultant acceleration, m/s*
¢ RADU'

* alexandru.radu@unitbv.ro t, : HIC interval start time, s

t, : HIC interval end time, s

x : acceleration value on the X

S.1.dr.ing. ) N
v Bogdan Adrian axis, m/s
— bl TOLEA® y : acceleration value on the Y

! Universitatea Transilvania din Brasov, axis, m/s”
Departamentul de Autovehicule Si Transporturi,

St Poltehnici, Nc 1, 500024 BRAGO, Romania~ © © A <eleration value on the Z

2 Universitatea din Oradea, Departamentul de axis, m/s”
Inginerie Mecanicd si Autovehicule, 410087 1. INTRODUCTION
ORADEA, Romania :
Pedestrian accidents continue

to be a pressing public health
concern, accounting for a significant proportion of road traffic fatali-
ties and injuries worldwide. Understanding the factors contributing to
pedestrian accidents and their severity is crucial for designing effective
preventive measures and enhancing road safety. In this study, we inves-
tigate the differential impact of various vehicle classes involved in pedes-
trian accidents, aiming to shed light on the differences in injury patterns
and severity across different types of vehicles.
According to the World Health Organization (WHO), approximately
270,000 pedestrians lose their lives each year, accounting for roughly
22% of global road traffic deaths [1]. While factors such as pedes-

trian behavior, infrastructure design, and environmental conditions

ABSTRACT: Due to the increasing number of pedestrian accidents, especially in urban
areas, a study was conducted in this thesis to study the influence of different vehicle classes
on the design impacts in pedestrian accidents using virtual simulations. Three classes were
selected, a small compact class, a larger sedan class and a larger SUV class. The simulations
were run at multiple speeds ranging from 30 to 70 km/h. The results of the work show
that smaller and compact vehicles are more dangerous for pedestrians compared to larger
vehicle classes.

Keywords: pedestrian accident, simulation, vehicle class, impact

contribute to these accidents, the characteristics of the vehicles involved
play a critical role in determining the severity of pedestrian injuries.
Thus, comprehensively understanding the impact of vehicle classes on
pedestrian safety is crucial for developing targeted interventions.
Previous studies have highlighted the significance of vehicle type in
pedestrian accidents, indicating that the size, weight, and structural
design of the vehicle can influence the severity and nature of injuries
sustained [2][3]. For instance, smaller and lighter vehicles may cause
less severe injuries compared to larger and heavier vehicles, given their
reduced potential for kinetic energy transfer during a collision [4].
Furthermore, variations in vehicle design, including bumper heights
and safety features, can also impact pedestrian outcomes [5].

In this paper, we present an in-depth examination of pedestrian accidents
involving different vehicle classes, encompassing both urban and rural
settings. The subsequent sections of this paper will discuss the method-
ology employed, the dataset utilized, the results obtained, and the impli-
cations of our findings. By addressing the research gaps in understanding
the differential impact of vehicle classes on pedestrian accidents, we aim
to contribute to the development of evidence-based strategies for mini-
mizing the occurrence and severity of these tragic incidents.

2. METHOD USED

The method used for this study was virtual simulations using special
accident reconstruction software. Three vehicles were selected for the
comparison: a small car, a mid-size sedan and a vehicle from the larger

Fig. 1. Vehicles front profile height.
12
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Fig. 2. Vehicles DXF shapes.

SUV class. The simulation parameters were the same, an impact with
a pedestrian standing sideways in the central area of the hood of the
vehicle, with different speeds. The three vehicles have different front
profile heights as shown in Figure 1.

The impact speeds of the simulation were between 30 km/h and 70
km/h. These speeds were chosen as follows: below 30 km/h injuries
tend to occur but are not fatal, and above 70 km/h injuries tend to be
very fatal to the pedestrian. DXF files were added to the vehicle in the
software, constructing the exterior design of the vehicles to make the
pedestrian impact as accurate as possible. These shapes are shown in
Figure 2.

The phases of the impact with the pedestrian are presented in Figure 3.
Here it can be observed the three phases of a collision with a pedestrian,
the pre-impact, impact, and post-impact phase respectably.

From the simulation the frontal profile has a decisive influence on the
pedestrian’s injury potential. The small, short hood models have pedes-
trian head impact on the windshield while the other two classes have
pedestrian head impact on the bonnet.

3.RESULTS

The main result of the simulation is the variation of the pedestrian’s
head acceleration since this parameter is crucial for the calculation
of the injury potential and the assessment of the probability of death.
The parameter obtained was the resultant acceleration, which was used
to calculate head injury criteria, a precise method of assessing injury
potential. Figures 4, 5 and 6 show the acceleration values as a function
of time for the three class types for the speeds tested.

It can be observed that the acceleration for the three classes increases
exponentially with increasing speed. We can distinguish two accelera-
tion peaks: the first occurs when the pedestrian hits the vehicle and the
second when the pedestrian hits the ground.

Injury potential is assessed using the head injury criteria or the HIC
formula for the 15 ms increment. The equation is shown in Equation

1[6][7].
HIC =

2.5

(tz _tl)

]2.a~dt

1y

(1)
12 —t
MAX
Where t and t, are the start and end time periods for which the HIC
value is calculated. The parameter a is the resulting acceleration and is
calculated using Equation 2.

a=Ax"+y +z2°

The HIC value is calculated over the entire duration of the impact, but

)

only the maximum value is considered critical for injury assessment. As
shown in Figure 7, the HIC value has a high peak and a second lower
value when the pedestrian touches the ground. The higher value was
determined at the first impact on the bonnet.

For comparison, in figure 8 we see the maximum value of HIC1S for all
three classes and for all speeds tested side by side.

By analysing the maximum HIC value, it can be observed that as the
speed increases, the highest value among the three classes goes to the

Pre-impact

Impact

Fig. 3. Collision phases for the three vehicles.

Post-impact
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Head acceleration values in the case of impact Small class - pedestrian
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Fig. 4. Acceleration values
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Head acceleration values in the case of impact SUV - pedestrian
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Fig. 7. HIC calculation chart.
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Fig. 8. HIC comparison.
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small class vehicle at lower speeds, while
at higher speeds, the SUV exhibited the
highest HIC value. The best results were
achieved in the sedan class due to the
vehicle design. In terms of predicting
injury potential, HIC values below 1000
indicate mild to moderate injury, while
values above 1000 and 1500 are critical
and can indicate serious injury or even
death to the pedestrian [8][9].

4. CONCLUSION

The conclusions drawn from the simula-
tions revealed that smaller class vehicles
can cause greater injuries to pedestrians
due to their shorter and taller construc-
tion compared to the sedan class and
even the SUV class. The results show that
in all tests, the HIC value of the compact
class was 22 to 30% higher compared
to the sedan and SUV class. The sedan
class achieved the best overall results
with a 40% lower HIC value compared
to the other two classes. With 70 km/h,
the SUV class reached the highest value
in 1981, which indicates fatal injuries.
Pedestrian accidents mostly occur in
urban areas and as the number of small
city cars increases, the fatality rate can
increase, especially at speeds of 50 to
70 km/h and even higher [10]. On par
with our simulations, the results of the
NCAP tests for the three vehicles also
show that the small class has the lowest
pedestrian rating at 53%, followed by the
sedan at 55% and the SUV at 72% [11].
This shows that our simulations are valid
with accurate results and that the injury
potential at higher speeds, especially for
smaller class vehicles, is critical.
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EXPERIMENTAL STAND FOR THE STUDY OF SUSPENSIONS
STAND PENTRU STUDIUL SUSPENSIILOR

Fig. 1. Experimental stand

1.INTRODUCTION

The stands for testing the suspension

of motor vehicles, represent specialized equipment, used in the automotive
industry to evaluate and analyze the performance of suspension systems.
These stands are essential in the suspension development and improve-
ment process, providing a controlled platform for testing and tuning these
systems. Suspension test stands provide an objective and accurate assess-
ment of suspension performance, while contributing to the development
of safer, more comfortable, and higher performing vehicles on our roads.
Currently, car manufacturers use several suspension solutions: passive,
semi-active, active, adaptive, etc.

The semi-active suspension systems, which we will deal with in this paper,
represent an innovation in the field of vehicle suspensions. They repre-
sent an advanced solution, replacing the fixed spring and/or damper with
an adjustable spring and/or damper controlled by a controller. Through
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Var

Fig. 2. The block diagram of the stand.

these systems, the damping rate can be quickly modulated according to
road conditions and driver preferences.

There are two main technologies used in semi-active suspensions:
controllable hydraulic dampers and magnetorheological and electrorheo-
logical ones [1].

Controllable hydraulic dampers allow changing the damping rate by
controlling the cross-section of the valves, while magnetorheological
and electrorheological dampers allow changing the viscosity of the fluids
used, by applying electric or magnetic fields. These technologies are
commercially available. Semi-active suspension systems are characterized
by low energy consumption and low cost [2] [3].

The paper presents a stand that allows the experimental elevation of the
characteristic of a damper from the composition of a passive or semi-
active suspension and experimental determinations to determine the
characteristics of a suspension.
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2. DESCRIPTION OF THE STAND AND HOW IT WORKS

The stand has in its composition a metal frame consisting of six pillars
fixed to the lower part (figure 1). Two metal frames guided by rollers can
slide on these poles. These frames have the role of suspended and unsus-
pended masses of a vibrating system.

The experimental tests carried out on this stand aim to determine the
damping coeflicients in order to design and obtain a mechatronic system,
so that the damper can be controlled electronically, based on the informa-
tion received from the sensors.

Figure 2 shows the block diagram of the stand made for the experimental
determinations. The stand in figure 2 is composed of the following
elements: MS - suspended mass, TF - force transducer, TD - displacement
transducer, CE - excitation cam, R - reducer, ME - electric motor driving
the excitation cam, VAR - speed variator, AV - shock absorber with vari-
able damping constant, Dvar - device for changing the damping constant,
A - spring, PA - air cushion, C - compressor, M - manometer, RA - air inlet
valve , RD - air discharge valve, CA - flexible air duct, PAI, PA2 - signal
preamplifiers, SAP - data acquisition system, PC - computer with data
processing software.

The electric motor ME drives the reducer R , and it, by means of a shaft,
transmits the power flow to the excitation cam CE . The engine speed is set
by the VAR speed variator. The shock absorber has in its composition spring
A , a device for changing the damping constant and the air cushion PA that
connects the suspended mass MS and the cam. The connection between the
shock absorber and the cam is made by means of an axial radial bearing,

The pressure in the damper is provided by the air produced by the compressor
C through the flexible pipe CA. The pressure value in the installation is
controlled with the pressure gauge M. The role of the RA and RD valves is to
charge and discharge the installation with air.

TF transducer measures the force between the damper and the suspended
mass, and the TD transducer measures the displacement of the suspended
mass. Preamplifiers PAI and PA2 transmit the data obtained from the trans-
ducers to the data acquisition system.

The stand is driven by a three-phase electric motor of 3 kW and a worm
reducer with a 1:25 reduction ratio. Thus, the speed of the electric motor is
reduced from 1500 rpm to 60 rpm . The motor-reducer assembly is fixed by 4
Z-shaped metal frames (figure 1).

The speed of the electric motor can be varied by varying the supply frequency
with the help of a control module type SVOOIIGA-1. For correct operation,
data specific to the three-phase electric motor must be entered in advance in
the mode. The electric motor and the control module are powered from the

three-phase network of the research laboratory.

Damper training is required for experimental determinations. For this, two
cam mechanisms were designed and made, the cams being driven by the
output shaft from the reducer.

The first cam mechanism is used to move the suspended mass, and the second
cam mechanism is to move the shock absorber, in order to experimentally
raise the characteristic of the shock absorber depending on the value of the
damping constant.

Because in numerical applications the excitation force is a harmonic force, a
sinusoidal law of displacement of the mechanical assembly was chosen. Thus,
the problem of synthesis of rotation cam and translation follower is solved.
For a reduced dimension of the cam, a translation follower with a roller was
chosen.

To experimentally increase the shock absorbers characteristics, a mechanism
with a rotation cam and a translational follower with a roller was also chosen.
If the displacement law of the shock absorber is linear, a linear displacement
law of the mechanism with rotation cam and roller translation follower is
chosen. In order to determine the damping value of the shock absorber, it is
driven in both directions. Therefore, the linear cam is a double cam.

The measuring chain has in its composition: a force transducer type
U3, the preamplifier ADAM 3016 for the force transducer, an inductive
displacement transducer type WA200, a preamplifier for the displace-
ment transducer WA-Electronics .

Data processing is done with the Soundbook data acquisition and
processing system and the Samurai software, software specialized in the
acquisition and processing of digital and analog signals.

The shock absorber used in the tests is a shock absorber with variable
damping and pneumatic elastic element with variable air mass. The
pressure in the pneumatic elastic element is provided by a compressor,
a system of two valves and a manometer. In the upper part, the shock
absorber has a system that allows the damping constant to vary.

In the first phase, the value of the damping constant was determined
depending on the value of an adjustment parameter.

After recording the displacement and force data, they are processed with
the help of a calculation program in MATLAB, also used for drawing the
displacement-force and velocity-force diagrams. The displacement-force
diagrams allow determining the energy dissipated by the shock absorber
during its cyclic operation. Further in the paper, the displacement-force
diagrams obtained by testing the shock absorber for different values of the
damping constant are presented.

Finally, after an average of the values obtained, the values of the damping
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Based on the differential equations that
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— describe the stand from a theoretical point of
. -ﬁ::._ — --...,.\ view, a model was built in Simulink to be able
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= ones.
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' dm_uﬂ " 0,02 0,01 & .01 | .02 0,03 done between the force sensor, which is located

Fig. 5. Displacement - force diagram, average damping constant and m =202 kg

constants are obtained, depending on the position of the adjustment element.
To compare the experimental results with the theoretical ones, data on
the time variation of the amplitude of the oscillations are first obtained, on
the experimental stand, for several revolutions and values of the damping
constant of the damper. Several values are used for the suspended mass
(140 kgand 202 kg), for each value it is considered that the pressure in the
pneumatic elastic element allows the positioning of the shock absorber at
the middle of the stroke. The excitation of the system is done with the cam
mechanism, the cam being the cam with the sinusoidal law.

3. THEORETICAL MODEL

Table 1. The values of the depreciation statement of the damper in the case
of an average depreciation.

Frequen-  Ampli- Area
5% tude chart
[Hz] [m] Ad [Nm]

0.1 0.05 17.6396 | 0.0049 | 3574.53
m =140 kg 0.2 0.05 15.6759 | 0.0099 1588.3
0.3 0.05 12.0087 | 0.0148 | 811,157
0.1 0.05 18.3247 | 0.0049 | 3713.36
m=202kg 0.2 0.05 15.7497 | 0.0099 | 1595.78
0.3 0.05 12.3073 | 0.0148 | 831,327
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on the upper carriage, and the excitation source.
The shock absorber is adjusted vertically
during the tests. With the help of the
compressor, by adjusting the pressure in the shock absorber, it is ensured
that the piston is in the middle of the stroke.

In order for the position of the shock absorber to be in the middle of the func-
tional stroke, a pressure of 0.8 bar was introduced into the shock absorber for
the stand loaded with mass m = 140 kg, and for the stand loaded with mass m
=202 kg, a 1.3 bar pressure was introduced into the shock absorber.

The tests were carried out for three values of the damping constant: weak
damping constant, medium damping constant and strong damping constant.
The excitation actuation signal is produced with the help of the cam whose
maximum amplitude is S0 mm. For the tests, three excitation signals were
used with the frequencies: 0.1 Hz, 0.2 Hzand 0.3 Hz .

The displacement-force diagrams allow the determination of the energy
dissipated by the shock absorber during its cyclic operation. Jacobsen’s
method [4] [S] [6] is used to determine the equivalent damping constant.
The dissipated energy is equal to the area Ad included inside an entire
loop in the displacement-force diagram. The equivalent damping
constant ¢ is determined with the relation:

e m
T

In the previous relation = 2nf, and A is the amplitude of the

oscillation.
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Figure 4 shows the force-displacement diagram for an average value of the
damping constant. The amplitude of the sinusoidal movement is SO mm.
For this test the stand was loaded with m = 140 kg. For the frequency
of 0.1 Hz , we obtain a minimum of the damping force of -244.4 N at a
displacement 0,0097 m and a maximum of 244.7 N at a displacement of
-0,018 m. The area of the obtained diagram is Ad = 17.6396 Nm .

For a frequency of 0.2 Hz , a minimum value of the damping force of
-232.7 N is obtained at a displacement of 0,0097 m and a maximum value
of 232.7 N at a displacement of -0,01 m. The area of the diagram at the
frequency of 0.2 Hz is Ad = 15.6759 Nm.

For the frequency of 0.3 Hz , the minimum of the damping force is -263.5
N at the displacement of 0,021 m, and the maximum value is 263.5 N at
the displacement of -0,017 m. The value of the area at the frequency of 0.3
Hzis Ad =12.0087 Nm .

In figure S, the diagrams obtained were for a loading of the stand with
mass m = 202 Kg.

For the frequency of 0.1 Hz , a minimum of the damping force is -258.1
N at a displacement of 0,0176 m, and the maximum value of the damping
force is 258.1 N at a displacement of -0,018 m.

The area of the graph for the frequency of 0.1 Hz is Ad = 18.3247 Nm .
For the frequency of 0.2 Hz we have a minimum value for the damping
force of -298.4 N at a displacement of 0,026 m, and the maximum force
is 298.49 N at a displacement of -0,023 m. The area of the graph for the
frequency of 0.2 Hz is Ad = 15.7497 Nm . For the frequency of 0.3 Hz,
the minimum damping force is -343.6 N at the displacement of 0,025 m,
and the maximum has the value of 343.6 N at the displacement of -0,025
m. The area of the graph for the frequency of 0.3 Hz is Ad = 12.3073 Nm .
Table 1 lists the values obtained for the values of the damping constant.
From the data presented, the value of the damping constant ¢ = 1820
[Ns/m] results. The value of the damping constant was obtained from the
arithmetic mean of the damping constants, determined experimentally as
a function of the mass and the frequency of the excitation signal.
Proceeding analogously, average values were obtained for weak damping ¢
= 1400 [Ns/m] and strong damping ¢ = 2020 [Ns/m].

5. MECHATRONIC SYSTEM FOR THE SHOCK ABSORBER
CONTROL

A mechatronic system was designed to control the shock absorber with
the possibility to change the value of the shock absorber’s damping
constant. It consists of an Arduino Uno processing board, an Adafruit
Shield board for motor control (a stepper motor), a DC power supply to
power the processing board and a computer.

The Arduino UNO processing board is programmed with Arduino soft-
ware, software similar to the C++ programming language.

For stepper motor control, an Adafruit Shield board was used, to which 4
DC motors with direction change or 2 unipolar or bipolar stepper motors
can be connected.

The motor used is a stepper type produced by Mitsumi, model M42SP4. It is
mounted in the upper part of the shock absorber, where there is a mechanism
that offers the possibility to change the value of the damping constant.

The source code is designed to change the damping constant value of
the damper to have three types of damping constant suspension: hard,
medium and weak.

6. COMPARISON OF THE EXPERIMENTALLY OBTAINED
RESULTS WITH THE THEORETICAL ONES

Figure 6, g, b, ¢, d, ¢, and f show the graphs of the displacement of the
suspended mass, at an excitation signal with a frequency of 0.1 Hz . The
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theoretical and practical data are superimposed, the theoretical ones are
highlighted by the black curve, and the practical ones by the red curve.
Analyzing the theoretical results, generated with the model made in
Simulink and the obtained experimental data, the following can be found:
a) for the stand loaded with m = 140 kg, the suspension travel is modified
depending on the value of the damping constant. For ¢ = 1400 Ns/m the
stroke is 0,026 m, ¢ = 1820 Ns/m the stroke is 0,037 m and for ¢ = 2020
Ns/m the stroke is 0,041 m,

b) for the stand loaded with m = 202 kg, the suspension stroke is modified
depending on the value of the damping constant. For ¢ = 1400 Ns/m the
stroke is 0,029 m, ¢ = 1820 Ns/m the stroke is 0,038 m, and for ¢ =2020
Ns/m the stroke is 0,042 m.

7. CONCLUSIONS

Active and semi-active suspensions are becoming more and more used
by car manufacturers with the decrease in component costs (active shock
absorbers, sensors, electronic control unit, etc. ).

The stand presented in the work allows the testing of passive, semi-active
and active suspensions.

Measurements can be made to determine the damping constant of the
shock absorber as a function of a tuning parameter and to determine the
displacement of the suspended mass as a function of different loads and
excitation frequencies. The data acquisition and processing chain consists
ofa force transducer, a preamplifier, an inductive displacement transducer
with preamplifier and a data acquisition and processing system.

To determine the value of the damping constant of a shock absorber with
variable damping and elastic element with variable air mass, two masses were
used: of 202 kg, respectively 140 kg. 18 tests were performed, using 3 excita-
tion frequencies: 0.1 Hz, 0.2 Hz and 0.3 Hz . The data records obtained from
these tests were used to create the displacement-force diagrams.

Based on these diagrams and the results obtained, the damping constants
for weak, medium and strong damping were determined. These constants
reflect the behavior of the damper in absorbing and dissipating energy as a
function of the system’s frequency and mass.

Using these damping constants, a mechatronic system was developed
to control the damper. This system uses the information received from
sensors that have the role of scanning the road and adjusts the shock
absorber in real time, ensuring an optimal level of comfort and stability
while driving.

Thus, by combining experimental measurements, data analysis and the
development of an advanced mechatronic system, a complete assessment
of damping characteristics and an effective solution for damper control
according to road conditions was achieved.

These results contribute to improving the performance and safety of
motor vehicles during travel on different types of terrain.
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THERMAL SIMULATION OF 12V/48V DG-DC CONVERTER

WITH LIQUID COOLING

SIMULARI TERMICE ALE 12V/438V DC-DC CONVERTORULUI

RACIT CU LICHID

NOMENCLATURE

A: area, m?

C, specific heat, J/kg K

u, v, w, velocitiy, m/s

k, thermal conductivity, W/m K
X, , 2, coordinate, m

T, temperature, K

p, kg/m?

1.INTRODUCTION

The main attribute of a DC-DC

the
source of direct current from

one voltage value to another voltage value [1,2]. MOSFETS, IGBTs

and diodes are some of the semiconductors which are found inside the

Converter is to convert

DC-DC Converter’s circuitry [3]. Depending on what the application
of the DC-DC is looked for, it can increase (boost DC-DC converters)
or decrease (buck DC-DC converters) the voltage level, but it can also
be a mixture of both actions (boost-buck DC-DC converters) [4]. The
module used in this paper is a 12V/48V DC-DC converter used in auto-
motive applications. Usually, most of the converters are found in the
engine compartment where the space is limited [2,5], but there are excep-
tions where it can be placed in another area of the car, for example: trunk
or even under passenger seat. Due to the requirements in the automotive
field, the device must be reliable, have high efficiency and low EM inter-
ference [1]. Thermal simulation represents one of the important steps
in designing a DC-DC Converter since the average operational ambient
temperature of the converter is above 85 °C [2,5]. The high heat generated
would rapidly increase the degradation of the module [6]. Also, because
of the space restriction, a high-power density is needed [5], resulting in a
more challenging task to design the DC-DC Converter. The necessity of
a well optimized thermal management is important to keep the compo-
nents in the operational field [7]. Exceeding the maximum operating

point of the component can lead to premature failure of the converter if

thermal issues are neglected in favor of higher performance [8]. In [9] it
is discussed that current practice in building power electronic converters
does not meet the above requirements [7]. Traditional discrete assemblies
consist of many components [7]. As a result, the numerous manufac-
turing processes required to manufacture and assemble power electronic
converters adversely affect the cost, size, and performance of power elec-
tronic converters [7]. In [10], he showed that by consolidating the func-
tions of multiple components into a single part, he reduced the total number
of parts and the manufacturing process, leading to overall lower assembly
costs and reduced size [7]. Liquid cooling solutions in DC-DC converters
represent an efficient method of maintaining the module in working param-
eters due to the couple inductors and MOSFETS high power density. One
important aspect in the design of DC-DC converter with liquid cooling is
the channel route which must be designed in the best way regarding the
thermal management of the module, covering the important components
on the PCB. A 3D model was designed in CATTA and afterwards imported
in ANSYS for thermal simulation. The aim of the study is to observe and
analyze the thermal behavior of the DC-DC Converter.

2. NUMERICAL DETAILS

The governing equations used for numerical modeling are based on the
following conservation principles:

The conservation of mass:

D peypperru) _ 0 (1)

ax;
The conservation of momentum:
Aewrgr) _ oo, 0 (, o)
iy - dxy - dxg eff dxy (2)

The conservation of energy:

I perrCpew?) _ @ AT
day ax; k‘-rf a:q] ®)

For the micro-tube heat sink presented in this paper, the following
boundary conditions are settled:
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Table 1. The main properties of the power sources

 Volume
Cl 5.92E-07
c2 5.92E-07
c3 5.92E-07
c4 5.92E-07
cs 5.92E-07
Cé 5.92E-07
c7 1.97E-06
C8 9.21E-07
9 1.97E-06
C10 9.21E-07
Cl11 5.02E-07
c12 5.92E-07
ci3 5.92E-07
Cl4 5.92E-07
C15 5.92E-07
Cle 5.92E-07
cCl 6.40E-07
cc2 3.14E-07
CD_RIGHT 2.48E-05
CD_LEFT 2.48E-05
PCE 3.54E-05
Total
volume=  2.50E-04 m?

o The fluid flow is stationary, incompressible, and laminar.

e The fluid properties of the water-glycol mixture were considered
constant.

e The viscous dissipation is neglected because of the low flow rates and
higher diameter of the channel.

¢ The uniform velocity field and the constant temperature are imposed at
the channel inlet, while at the outlet the partial derivatives of the velocity
and temperature in the stream-wise direction are vanishing.

e The conjugate heat transfer between the solid and fluid flow is
considered and the no-slip velocity conditions at the solid-fluid interface.
The boundary conditions are presented in Figures 1 and 2. Moreover, the
volume heat transfer rate dissipated by each component of the PCB from
DC-DC converter are presented in Table 1.

The governing equations are discretized by the Finite Volume Method
with second order scheme for the momentum and energy differential
equations. Velocity — pressure coupling issue is solved with simple
method. The solution is obtained by Ansys — Fluent commercial software.
The convergence criterion is defined as:

22
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The residuals for velocity components and continuity equations were 10
and for temperature field 10,

For the 3D Model, we had to design in CATIA VS asimplified geometry of
the real DC-DC Convertor for time management reasons. In the model as
shown in Figure 1, the heat sink is presented along with the cooling pipe,
thermal paste, PCB and the two couple inductors with the components
stacked in groups.

We have imported the 3D Model into Ansys Fluent in order to set the
boundary conditions, the requirements for the DC-DC and in the end
to simulate it in order to check how is the behavior of the converter in
its daily routine running and in Figure 2 the group of components are
assigned to a number in order to make their setup in Ansys correctly and
as close to their real output.

In the preparation for the simulation, first, the materials such as water-
liquid counted as fluids and solids such as steel, silicon, aluminum
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Fig. S. Velocity of the fluid.
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Fig. 2. Stacked components in groups.
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Fig. 3. Materials needed for simulation setup.

inductor and PCB were added into the setup as shown in Figure 3. 3

Some of the requirements for the simulation which were included in the

setup were ambient temperature to be 80° C, total power losses distributed 815

on to the components top and bottom of PCB is approximately 160 W, &=

mass flow rate of 0.05 kg/s (~31/min) and the inlet temperature of the [~ 367

water liquid is 348 K which equals to 75° C.

3.RESULTS AND DISCUSSION ase

For the first thermal simulation, we have determined the temperature

field where we can see that the maximum temperature is around 388 K, )

converted it would be 114.85° C as shown in Figure 4, a temperature that - - 008 006 0,07 0,08 08 01 011
would be fine for the daily time running of the converter. One main aspect M [kg/s)

is that the cooling pipes must cover the two big couple inductors because
of their power they would release a lot of heat into such small space of the

. . . Fig. 7. The maximum temperature distribution versus M.
converter which would lead to improper running of the converter. & P
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Table 2. Temperature values on different mass flow rates.

0.05 = 3l/min
0.06 = 3.6//min
0.07=4.2/min
0.08 = 4.8|/min
0.09 = 5.4l/min

0.1 = 6l/min

Tmosfet_max
105°C f 105°C

Tmosfet_max

125°C [ 126°C

TpC_max

107°C [ 107°C P ——

simulation the difference between the two
designs is around 10 degrees. The difference
could come from the simple model which is
not well optimized as the real one and because

Tmosfet_max

of the differences in boundary conditions. The

104°C / 105°C hotspots compared in the two simulations are
also close to each other but not in the same spot
due to our model where the components are
\Tmosfet_max F
105°C / 105°C grouped together.
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Fig. 8. Hotspots on the PCB.

In Fig. S the velocity field is presented inside the cooling pipes. It is
confirmed that, more or less, the fluid flow exhibits the boundary layer
behavior. On the other hand the shape and path of the tube covers the
main power sources mounted on PCB.

In Fig. 6 the pressure field is analyzed. It might be observed that pressure
distribution obeys perfectly the boundary layer flow and covers the so
called plug flow at the entirely path, except at the final turn just before the
outlet cross-section.

The mass flow was gradually increased until the inlet value gets doubled to
observe what impact it would have on the components group C3, C4 and
C13, C14 since in their area, there can be seen the most hotspots on the PCB.
As the mass flow rate got doubled, the difference of the hotspots from
C3, C4 and C13, C14 is represented by almost 2° C as it can be seen in
Table 2 or Figure 7. A difference so small resulted because the way the
pipe didn’t include going under that specific area where the components
are positioned.

In Figure 8, you can notice the high temperatures on the PCB, simulation
made inside the company’s thermal management department:

4. CONCLUSION

As a simple geometry designed to try and match the real thermal
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125°C [ 126°C giving us an informations necessary to perform this
research. Special thanks to Eng. Roncea Andrei
for giving us the necessary approval to present this
paper in the journal.
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INMEMORIAM
Prof. univ. ing. RADU - EMIL MARDARESCU

Radu-Emil Mardarescu s-a nascut in Bucuresti la
datade 19 februarie 1907 intr-o familie de intelectuali.
Tatél sau, Emil Mardarescu, absolvent al Universitétii
din Freiburg, a fost conferentiar universitar la
Universitatea din Iagi unde a predat cursuri de
tehnologia exploatarii §i procesarii petrolului, iar dupa
Primul Rizboi Mondial devine proprietar de sonde si
terenuri petrolifere. Mama sa provine de asemenea
dintr-o familie de intelectuali din care merita amintite
numele surorii sale Margareta Cosiceanu — Lavrillier,
sculptorita la Paris (unde a lucrat in atelierele marilor
maestri Rodin, Brancusi si Bourdelle) si varul sau,
marele savant Gogu Constantinescu - inventatorul
sonicitatii.

Crescand in acest mediu, Radu-Emil Mirdirescu se
afirmi ca un bun matematician in timpul scolii, mai ales cu ocazia sustinerii
examenului de bacalaureat la Liceul ,,Gheorghe Lazar” din Bucuresti unde il
impresioneazi pe presedintele comisiei - profesorul Gheorghe Titeica -prin
rezolvarea problemelor de mecanici cereasca si sateliti.

Dupa terminarea liceului se inscrie la Facultatea de Matematici a
Universitatii din Bucuresti, pentru a-1 astepta pe fratele siu mai mic
Vladimir-Pascal Mardirescu sa termine liceul. La Facultatea de Matematici
leaga o strinsa prietenie cu marele matematician de mai tarziu Grigore
Moisil. Dupi absolvirea liceului de citre fratele mai mic, pleaca impreuni cu
acesta in Germania unde devin améndoi studenti ai renumitei Universitati
Tehnice din Dresda. In anul 1935 este selectionat in echipa germani de
explorare a Polului Nord. Dupi citeva luni de antrenamente in conditiile
de climi polari pe insulele din arhipelagul Nordic al Norvegiei porneste in
expeditia citre Polul Nord organizati de Universitatea Tehnici din Dresda,
unde va raspunde de aparatura de cercetare a particulelor de mare energie
din univers, respectiv din Soare, care stribat atmosfera terestra. In anul 1935
inceteaza din viata tatal siu Emil Mardarescu si este obligat si intrerupa
participarea sa la expeditie.

In anul 1936, dupi obtinerea diplomei de inginer la Dresda, revine in tara si
se angajeaza la Uzinele de Avioane si Motoare IAR-Bragov unde are citeva
realizari de exceptie: determinarea distributiei optime a motorului de 1050
CP cu 14 cilindri in stea dubla, tip IAR 1000 A, respectiv, studii constructive
ale unei serii de motoare de 7 si 9 cilindri in stea cu puteri cuprinse intre
250-400 CP.

In 1938 propune constructia unui motor cu 14 cilindri in stea dubla de 1500
CP ce prezinta ca noutate constructia compresorului si asamblarea arborelui
cotit. Se realizeaza teste pe un motor monocilindric pentru verificarea
procesului de ardere (identificarea regimurilor detonante), iar separat, se
determind pe un stand specializat, parametrii compresorului. Rezultatele
fiind foarte bune, este inaintati documentatia referitoare la motor la
Ministerul de Razboi pentru a se obtine fondurile necesare construirii
modelului functional. Ministerul refuza acordarea fondurilor, iar proiectul
este predat, in baza conventiei de colaborare, firmei Gnome-Rhone din

Franta care acordase prima licentd de fabricare de
motoare de avion firmei IAR-Brasov. Motoarele
sunt realizate cu success in Franta, dar izbucneste
al Doilea Razboi Mondial,Uzinele Gnome-Rhone
sunt rechizitionate de armata germani care va echipa
avioanele Gigant si Focke -Wulf cu astfel de motoare.
In 1944 conduce proiectarea si realizarea motorului
IAR 7M de 370 CP/2700 rot/min, unul dintre
cele mai performante motoare in stea realizate,
din punctul de vedere al consumului specific de
combustibil si al gabaritului.

Dupa rizboi, sub conducerea sa - in calitate de
Constructor Sef - se executa tractoarele de conceptie
integral roméneasci IAR 22 si IAR 23 in circa 16.000
de exemplare, autoturismul prototip IAR 002 cu un
motor in 2 timpi cu baleiaj in echicurent, avand 1,18 litri, 8 cilindri in U si
compresor Roots, motocompresorul IAR 003.

Inanul 1948 Radu Emil Mirdirescu incepe activitatea didactica universitara
predind cursuri de matematici, mecanicd si rezistenta materialelor la
Institutul Forestier din Bragov. In anul 1949 contribuie hotarator la
infiintarea Sectiei si a Catedrei de Automobile si Tractoare in cadrul
Facultatii de Mecanica a Institutului Politehnic din Bragov.

Ca profesor si sef de catedré are o activitate de colaborare intensa cu Uzinele
de autocamioane din Bragov realizind primele omologiri ale motoarele SR
101 si apoi omologari partiale ale motoarelor SR 211, in Laboratorul de
Motoare al Institutului Politehnic din Bragov.

Elaboreazi lucriri stiintifice originale i studii dintre care citim urmatoarele:
Marimile specifice ale motoarelor cu ardere internd;

Coeficientul de antrenare al rotoarelor de pompe si compresoare centrifuge in
functie de numdrul de palete si de frecare; Invariantul caracteristic al motoarelor
cu ardere internd; Ungerea si uzura cilindrilor pentru motoarele cu ardere
internd; Rezistenta la oboseald a camdsilor de cilindru pentru motoarele cu
ardere internd; Analiza vibratiior pe conducta de admisie a motoarelor cu
explozie; Analiza campului de temperaturi in pistonul motoarelor cu explozie;
Calculul solicitarilor termomecanice ale chiulasei; Cursul de Termotehnicd;
Cursul de Teoria Motoarelor cu Ardere Internd; Motoare de Automobile si
Tractoare.

In cursul activitatii sale Radu - Emil Mirdirescu a obtinut trei brevete de
inventie in Germania unde a lucrat la firmele Auto-Union si Daimler -Benz
(doud dintre brevete fiind ancorate in domeniul regulatoarelor pompelor
pentru injectia de benzina la motoarele de avion si la motoarele pentru
propulsiaautovehiculelor) siun brevet de inventie in Romania, in colaborare
cu colectivul Catedrei de Motoare a Institutului Politehnic Bragov.
Profesorul Radu Emil Mirdarescu s-a stins din viatd prematur, in plina
activitate creatoare, la data de 10 septembrie 1968 la Bragov.

Prof. univ. dr. ing. DHC Gheorghe - Alexandru RADU
Dr. ing. Vladimir MARDARESCU
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IN MEMORIAM
Prof. univ. dr. ing. Tiberiu NAGY

1933-2022

Prof. univ. dr. ing. Tiberiu NAGY s-a niscut
la data de 3 februarie 1933, in satul Aita-Seacs,
judetul Covasna, intr-o familie de invatitori.
Primele 4 clase le-a urmat sub indrumarea
parintilor, apoi in toamna anului 1944 a fost
inscris ca elev la Colegiul ,Miko” din oragul
Sfantul Gheorghe. In cei 8 ani de studiu a
asimilat cunostinte solide de cultura generala
si s-a evidentiat prin rezultate remarcabile la
matematica si fizica.

Dupi absolvirea colegiului, in anul 1952 a
inceput stagiul militar la o unitate militara din
Constanta. In anul 1953 a fost admis ca student
la Institutul de Marina Militard din Constanta.
Dupi primul an de studiu a obtinut cele mai
bune rezultate profesionale din cei 250 studenti
admisi. In luna noiembrie a anului 1955 a fina-
lizat stagiul militar.

In intervalul 1956 -1961 a fost student al Facultitii de Automobile si
Tractoare /Mecanica a Institutului Politehnic din Bragov. Dupa absolvirea
facultatii este incadrat ca preparator la catedra de specialitate (Automobile
si Tractoare) a Institutului Politehnic din Brasov. Apoi parcurge toate
etapele carierei universitare ca asistent, sef de lucriri (1968), conferentiar
(1972) si profesor universitar (1980). In anul 1970 sustine teza de
doctorat la Insitutul Politehnic din Bragov. Din anul 1990 devine condu-
citor de doctorat. In aceasta calitate a indrumat 30 teze de doctorat.
Dupa pensionare a activat ca profesor consultant si conducitor de doctorat in
Catedra de Autovehicule si Motoare a Universitatii Transilvania din Bragov.
Intre anii 1981 si 1990 a fost seful Catedrei de Autovehicule si Motoare.
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