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Congress Subject: ,Automotive and Integrated Transport Systems”

Congress Topics: 5. Road Safety, Accident Analysis and Traffic Control
1. Green Vehicles 6. Advanced Engineering Methods

2. Advanced Powertrain and Propulsion 7. Sustenable Mobility

3. Integrated Transport Systems 8. Materials, Automotive Technology and Maintenance
4. Automotive Design and Testing 9. Economics and Management of Transportation

Sutomotive and Integrated Transport Systems (AITS)" is the 2021 SIAR
International Congress of Automotive and Transport Engineering main theme.
The Technical University of Chisinau is the host of the 31st Intemational Congress
of SIAR organised by his Department of Transport.

The congress will be accompanied by a large number of events for the
participants: exhibition of products specific to the automotive industry, car
compenents and transports, work-shops, technical visits, the general meeting of
SIAR, the final stage of the intemational contest for the students on automotive
engineering “Professor eng. Constantin GHIULAI® with the two sections.
Automotive Dynamics” - the Tth edition and _Automotive CAD - CATIA V5" - the
dth edition.

Deadlines:
5 September 2021 — Deadline for payment of publication fees
30 September 2021 — Deadline for payment of participation fees
4 October 2021 - Preliminary Programme
20 October 2021 - Final Programme

For more information about this event, please visit www.slarcongress.eu.
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IERI, ASTAZI, MAINE...
YESTERDAY, TODAY, TOMORROW._..

e mai multe ori pe parcursul scrierii prezen-
tului text am schimbat tema principala a
editorialului, influentat fiind de impor-
tante evenimente. Mai intéi au fost Jocurile
Olimpice de vari organizate in Japonia la Tokyo (dar si
in cateva alte orage), planificate initial pentru anul 2020
si aménate pentru aceastd vard ca urmare a restrictiilor
impuse pe plan mondial de situatia sanitari generata de
pandemia COVID 19. Cred ca am observat cu totii organizarea impeca-
bila a manifestarilor sportive de citre Comitetul Olimpic Japonez, dar nu
numai a acestora. Dorinta fermi a japonezilor a ficut posibila desfagurarea
fira incidente a Jocurilor Olimpice in ciuda retinerii unor grupuri — cateo-
datd semnificative — chiar de cetiteni japonezi. Determinarea, perseverenta,
organizarea meticuloasa, alituri de un optimism echilibrat au fost cheile cu
care s-au deschis caile unor Jocuri ce vor riméne in istorie din mai multe
perspective descrise pe larg de participanti, media §i organizatori. Dar, prin-
cipalul motiv al atentiei acordate in aceste randuri Olimpiadei din aceastd
vard este mentionarea spiritului olimpic, formulat cu peste 100 de ani in
urmi de francezul Pierre de Coubertin (considerat périntele olimpiadelor
moderne!) si cuprins sintetic in citatul: ,Ai pierdut? Continud! Ai invins?
Continual”.
Pregedintele Comitetului International Olimpic (CIO), Thomas Bach, a
declarat in cuvantul siu de deschidere a celei de-a 138-a Sesiuni a CIO, pe
20 iulie 2021, la Tokyo: ,,La inceputul pandemiei, anul trecut, ne-am confruntat
cu o alegere: anularea sau amdnarea. Nu era nimic intre ele. Era fie anularea,
fie amdnarea Jocurilor Olimpice. Anularea ar fi fost calea cea mai usoard pentru
noi. Dar, de fapt, anularea nu a fost niciodatd o optiune pentru noi”. In sesiunea
amintiti, Comitetul International Olimpic a modificat deviza jocurilor olim-
pice (veche si ea de peste 100 de ani) ,,Citius, Altius, Fortius” (Mai repede, mai
sus, mai puternic) pentru a include si cuvantul , Impreund”, deviza avind acum
continutul ,, Citius, Altius, Fortius — Communis”. Pastrind proportiile, organi-
zarea Congresului International al SIAR de Inginerie a Autovehiculelor si
Transporturilor — AITS 2021 a generat probleme si optiuni asemanatoare!
Aménarea cu un an a congresului implica atit recunostinta si respect pentru
organizatorii celor 30 editii anterioare, dar si incredere si optimism in lega-
turd cu misiunile, obiectivele si actiunile asumate de citre SIAR. Amintesc
in acest context deviza pe care am propus-o cu ani in urmi pentru SIAR
»Cunoastere si dezvoltare, prin cooperare!” pentru a accentua solidaritatea,
unitatea si demersul comun (impreund!) pe care ar trebui s le manifeste in
aceasta perioada membrii SIAR pentru a demonstra/a ne demonstra deter-
minarea de a promova in continuare valorile asumate inci de la infiintarea
SIAR - valori sustinute in timp de membrii fondatori, impartasite si dezvol-
tate de generatiile urmatoare. Cu atit mai mult cu cit rindurile celor care au
construit si consolidat comunitatea noastra se riresc dureros, cresc nevoile
de implicare §i responsabilitate! Aceasta a fost o altd temd ce a invaluit
imaterial ca intr-o plasi gandurile de mai sus! Au plecat dintre noi colegi
cu experienta vastd, constructori de scoli importante de inginerie, modele
pentru zeci de generatii de absolventi! Au clidit, au adaptat, au modernizat ...
asa cum si in alte scoli lucrurile au evoluat in timp, integrdnd avantul, ambitia

si vointa noilor generatii de dascali! Dar, parci in acelasi timp slabesc legitu-
rile dintre scoli, coeziunea comunitatii pare subreda, se pierd referinte, dar
si sentimente! Cu atit mai mult, consider acum ci s-ar cuveni un semnal de
incurajare a actiunilor comune, a sprijinului reciproc intre scoli, a intdririi
unitatii si puterii de reprezentare a societitii noastre, iar actiunile membrilor
nostri cu multi experienta si putere de convingere, reprezentativi (si care ne
si reprezinta deseori) pot fi determinante pentru parcursul viitor, comun!
Peste cele mentionate s-au suprapus aspecte practice, poate banale — privite
de la inaltimea pupitrului academic: un drum asfaltat pe jumitate, pina in
mijlocul unui cdmp, un pod finantat din fonduri europene pe care poate
circula doar un autoturism, un pod improvizat pe care il valua apa in curand,
un E8S — DN2 (pe care cu multi vreme in urmi l-am clasificat ca ,drum
ucigas”!) pentru care se vor cheltui zeci (poate sute) de milioane de euro
pentru a trage linii pe el de despartire intre doua benzi pe un sens si doar una
pe celilalt sens (asta pentru cativa kilometri, apoi se vor inversa marcajele...
s.am.d.) in loc si mai lirgim drumul cu o banda etc. ... $i asta, in conditiile
in care in anul 2021 (péni la jumitatea lunii august) au murit pe drumurile
Roméniei peste 1000 de oameni (foarte multi copii!), iar alte citeva mii au
fost raniti grav - unii vor suporta consecintele toati viata (amputiri, desfi-
gurdri, cicatrice, incapacititi motorii diverse etc.). S persoane mor zilnic
pe drumurile Roméniei! Opinia mea este ci majoritatea acestor tragedii
este determinati de nepasare §i incompetenti! Poate ci sunt si alte cauze...
Las’ ci merge si aga! Ce conteaza ci pe un pod construit astizi (as vrea fird
reparatii pentru 100 de ani!) incape doar o magini? Las’ c merge si asa! Ce
conteaza ca sectorul de autostrada A3 Bucuregti - Ploiesti nu este ,gata” nici
astazi? Las’ ca merge si aga! Ce conteazi ci 7 din 10 dintre cei ce conduc
autovehicule pe E8S cred ci circuld pe un drum cu 4 benzi de circulatie (2
pe sens) cand de fapt este doar una pe fiecare sens! Las’ ci merge si aga! Ce
conteazd ca nu ai o pregitire profesionali solida si ocupi o pozitie decizi-
onali intr-un domeniu in care de fapt esti incompetent? Las’ ci merge si
aga! Ce conteazi ci nu esti calificat si iti dai cu parerea despre orice (codul
rutier, amenzi, COVID 19, Afganistan, terraformarea planetei Marte, mod,
fotbal etc.)? Las’ ci merge si asa! Cel putin in domeniul ingineriei autovehi-
culelor si transporturilor, sigurantei si traficului rutier ar trebui ca societatea
noastrd (una dintre putinele societati ,academice” din cadrul FISITA) si
isi spuna cu tirie si competentd cuvantul! Dar, de ce si o facem, mai ales
daci nu aduce puncte IS, bani sau alte dividente ... (am exemple concrete,
daci e necesar si explicitez!)? Las’ ci merge si asa! Am sesizat, discutind cu
tineri colegi sau studenti, o grava (zic eu) necunoastere a istoriei autovehi-
culelor - cu aplicare la industria roméneasca de profil! Am avut surpriza i
bucuria ca un prieten adevirat al STAR si ne ofere in cadrul unor conferinte
exceptionale detalii inedite despre istoria noastra in domeniul autove-
hiculelor ~ este vorba despre Gral (ret.) bg. profesor Gunter HOHL! Ar
trebui sa ii multumim apésat pentru acele prezentiri speciale, dar intrebarea
este ,cum am folosit/folosim o astfel de resursi’? Am introdus cumva in
planurile de invitamant la licent o disciplind de genul ,Istoria ingineriei
autovehiculelor in Roménia”? Cred ca cei mai multi vor spune ci nu este
utili o asemenea disciplind, nu ,incape” in programul ,prea incircat” al
studentilor, ar trebui s renuntim la altceva (poate la motoare sau dinamici
sau CAD). Caurmare: Las’ ci merge si aga! Si nu prea mai stim cine suntem,
ce am ficut in acest domeniu (mult, putin, atat cat e...), nu ii stim si nu ii
omagiem pe precursori (din universititi, institute de cercetare si industrie),
pe cei carora le datoram atitea ...
Si atunci, poti si te intrebi: Cine am fost? Ce suntem? Ce vom fi?
Ieri, astizi, maine ...

Prof. dr. ing. Minu Mitrea

Secretar General SIAR
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IN MEMORIAM PROF. UNIV. DR. ING. VICTOR OTAT
Universitatea din Craiova — Facultatea de Mecanica

raiova este de mult timp, prin edificii industriale si oameni,
un reper al domeniului autovehiculelor rutiere din Romania.
Cele doua universuri, tehnic i uman, sunt interconditionate
benefic, in timp, de generatii de ingineri, specialisti si
universitari, care si-au impletit pasiunile indiferent ca erau fabricanti de
tractoare, automobile, locomotive sau avioane. In contextul traditiei si
evolutiei tehnice, pentru arealul automobilelor la nivel regional §i national
un membru marcant a fost prof. univ. dr. ing. Victor Otit, plecat prea
devreme dintre noi in data de 16 iulie 2021.
Nascut in 16 iunie 1955 in Novacii Gorjului, urmeazi cu succes gimnaziul §i
liceul in localitate si atras find de mirajul automobilului, parcurge studiile
universitare in cadrul Politehnicii bucurestene, unde absolvd specializarea
Autovehicule Rutiere, beneficiind de dubli repartitie. Integrat pe perioada stagi-
aturii in tinerele colective de specialisti, care dezvoltau la acea vreme cea mai
moderna uzina roméneasci de automobile, ,Oltcitul’; inginerul Victor Otit isi
face debutul in profesie in 1982 in Cetatea Baniei, unde ridacinile il vor chema
dupa un deceniu. Se intoarce in 1983 la Institutul Politehnic din Bucuresti unde
vaactiva ca inginer si asistent universitar la Facultatea de Transporturi.
In consonanti cu transformarile vremii, in spatiul academic craiovean,
comunitatea Facultitii de Mecanica coordonati de profesorul de geniu
Mihai Buculei isi indeplineste dezideratul i incepand cu ianuarie 1990
se pun bazele specializirii de Autovehicule Rutiere, specializare care
avea nevoie de un vector, iar politehnistul Victor Otat raspunde prezent
incepand cu septembrie 1990.
Definind spiritul si activitatea pentru cele trei decenii craiovene, colegul
si profesorul nostru a reprezentat ,un suflu automobilistic” consacrat
prin implicari exhaustive, de la membru fondator la vicepresedinte al
Societatii Inginerilor de Autovehicule din Romania, de la cadru didactic
la director al Departamentului de Autovehicule Rutiere si Masini si
Instalatii Agricole (2000-2008), de la expert la prodecan la Facultitii de
Mecanici (2008-2012), de la colaboriri cu industria de profil (Oltcit,
Dacia, Daewoo, RTR etc) la implicarea in mobilititi internationale.
Arc peste timp, sub coordonarea prof. univ. dr. ing. emerit Mihai Buculei
(1942-1998) dezvoltd cercetiri legate de "Contributii la studiul vibrati-
ilor placilor subtiri cu aplicatii la caroseriile de autovehicule” si sustine in
1998 teza de doctorat sub indrumarea prof univ. dr. ing. Nicolae Pandrea
la Universitatea din Pitegti. Cariera didactici s-a focusat pe discipline din
domeniu si de specialitate: Mecanisme si organe de magini, Dinamica
autovehiculelor, Echipamente si tehnici de diagnosticare a autovehiculelor,
Incercarea moderni si calibrarea autovehiculelor si Expertiza tehnici a acci-
dentelor rutiere; iar experienta acumulati si rezultatele celor 19 contracte
de cercetare-dezvoltare au stat la baza elaboririi a 20 de carti, 17 articole
publicate in reviste de specialitate, peste 110 lucriri stiintifice comunicate
sau sustinute in manifestiri de profil (Bucuresti, Brasov, Cluj-Napoca,
Timigoara, Jasi, Pitesti, Constanta, Helsinki, Novisad, Belgrad, Praga,
Budapesta, Zakynthos etc). Mediul academic i recunoaste angajamentul
prin conferirea de distinctii (SIAR si Universitatea din Craiova).
Asa cum il defineste mentorul sdu spiritual, prof. univ. dr. ing. Eugen Mihai
Negrus ,.... om deosebit, fire vesela si optimista .., regretatul nostru prieten si
coleg lasd in urma sa regrete profunde, dar si recunostinti pentru implicarea
sa deosebiti la evolutia ingineriei autovehiculelor si ingineriei transporturilor.

Prof. univ. dr. ing. Ilie DUMITRU
Universitatea din Craiova

Prof. univ. dr. ing. Victor OTAT
1955-2021

Prof. univ. dr. ing. Victor OTAT, alituri de fiica sa, la CAR 2017
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IN MEMORIAM PROF. UNIV. EMERIT DR. ING. RADU GAIGINSGHI
Facultatea de Mecanicé — Universitatea Tehnicé ,.Gheorghe Asachi” din lasi

m avut un magistru, intru toate desavarsit, care ne-a luminat
calea spre invatatura si cercetare, ne-a consolidat atunci cAnd
eram in necaz si ne-a sustinut curajul de a depasi dificultatile
— prof. univ. emerit dr. ing. Radu GAIGINSCHI.
Mi-am permis sa impartasesc aceste ganduri despre profesorul meu,
pentru ci 35 de ani petrecuti alituri de Domnia sa sunt nici multi, nici
putini, dar cu siguranti puteau fi mult mai multi.
A fost foarte greu sa-mi iau rimas bun de la un om lingi care am petrecut
o buni parte din viatd. Nu am fost singurul, dar intre noi a fost un fel de
chimie, o simbioza. Prima data in calitate de dascil, in studentie, mi-a
indrumat pasii §i m-a ajutat sa fiu ceea ce sunt acum, mi-a insuflat respectul
pentru muncd, onoare si demnitate in tot ceea ce fac, dar mai ales a avut
grija ca un parinte in dezvoltarea ulterioari in calitate de tanir cercetitor
si mai apoi de cadru didactic. Aceste doud posturi ne-au apropiat foarte
mult si m-au ajutat s deslusesc si si invit initial tainele mecanismului/
dinamicii producerii accidentelor din trafic i, mai tarziu, conceptele
accidentologiei rutiere.
Pe langa partea strict profesionald, domnul profesor Radu Gaiginschi mi-a
dat sansa de a petrece mult timp impreuna, de a ne plimba, de a vorbi, de a
rade, de a merge in concedii, de a impértigi pasiunile comune.
Intr-un interviu de exceptie legat de meserie-viata-pasiuni, interviu
moderat in februarie 2009 de Alexandru Stratan, profesorul Radu
Gaiginschi, care la acel moment era Seful Catedrei de Motoare si
Autovehicule Rutiere din cadrul Facultitii de Mecanica a Universitatii
Tehnice ,Gheorghe Asachi” din Iasi, rezuma in citeva cuvinte tinuta
morala si modul de predare: ,Nu oricine este capabil si predea o discipling,
deoarece profesorul e ca un actor: iti dai seama dacd e valoros sau nu de la
primele replici pe scend, in spetd la catedrd. Ca un profesor sd se facd inteles
trebuie s facd corp comun cu studentii si s le infeleagd mentalitatea”.

A fost un profesor cu o diruire totald si o capacitate remarcabila de a
conlucra atit cu toate cadrele didactice din subordine, dar i cu studentii,
cipitand o aleasi faima in rindul acestora si a absolventilor. Intotdeauna
a avut o vorba buni, un sfat pertinent si la obiect, gisea o solutie la orice
problema indiferent de complexitate §i, mai ales, trebuie de apreciat faptul
ca nu a refuzat niciodata pe nimeni, avind un talent innascut de mediator
si impdciuitor.

In viata profani, Profesorul era pasionat de naturd, pescuit si nu scipa
nicio ocazie de a descoperi locuri noi i de a cilatori cu autorulota. O
altd pasiune o reprezenta fotografia si, mai ales, aparatele foto, fiind
un impatimit colectionar de aparate foto modele vechi. Daca nu scria,
mesterea sau repara céte ceva, avind in atelierul sau toate sculele de pe
fata paiméntului, puse intr-o ordine desavérsita in truse atent numerotate
si catalogate.

Referitor la cariera, tinirul Radu Gaiginschi a urmat cursurile sectiei de
Magsini termice a Facultatii de Mecanici din cadrul Institutului Politehnic
»Gheorghe Asachi” din Iasi pe care le-a absolvit in anul 1966 cu Diploma
de merit, fapt care i-a permis, dupi efectuarea unui stagiu de pregatire
la Uzinele ,Steagul Rosu” din Brasov (singura uzini de autocamioane

care exista atunci in Roménia), si se angajeze la Institutul Politehnic din

6
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Tasi, ca preparator in perioada 1966-1967 si apoi ca asistent universitar in
perioada 1967-1972 la Catedra de Motoare Termice din cadrul Facultitii de
Mecanici. In 1972 promoveazi pe post de sef de lucriri la aceeasi catedrs,
iar in anul 1977 sustine teza de doctorat sub coordonarea academicianului
Constantin Arama la Universitatea Politehnica din Bucuregti. Urmatoarea
etapd a constituit-o promovarea prin concurs in anul 1978 pe post de
conferentiar universitar la catedra Mecano-energetici, catedra care includea
si specializarea de motoare termice. Titlul de profesor universitar si abilitarea
de a conduce teze de doctorat o obtine in anul 1990. In aceeasi perioads,
pune bazele specializarii , Autovehicule Rutiere” in Facultatea de Mecanic,
specializare care s-a extins astizi in domeniul de , Inginerie a autovehiculelor”
cu trei specializri in cadrul programelor de studii de licenta.

Profesorul Radu GAIGINSCHI preia in perioada 2000-2011 functia de
Sefal Catedrei de Motoare si Autovehicule Rutiere, timp in care infiinteaza
si conduce in calitate de Director, Departamentul de Transporturi si
Expertiza Tehnici Rutierd din cadrul Facultitii de Mecanica. Din 1990
péanid in 2011 a fost membru in Consiliul Facultatii de Mecanici si
reprezentant al Facultatii de Mecanica in Senatul Universititii Tehnice
,Gheorghe Asachi” din Iasi (2000-2012).

Activitatea didacticd a fost concentrati inclusiv pe dezvoltarea unor
discipline specifice studiului motoarelor cu ardere interna si domeniului
auto, atit pentru programele de licentd, cat §i pentru cele de masterat, cum
ar fi ,Alimentarea cu combustibil §i reglarea motoarelor cu ardere intern”,
,Constructia si calculul motoarelor cu ardere interni’, ,Incercarea
autovehiculelor rutiere”, ,Accidentologie rutierd”, ,Dinamica §i expertiza
accidentelor de circulatie”, ,Norme tehnice privind siguranta circulatiei

rutiere”, ,Managementul sigurantei rutiere”.

Profesorul Radu GAIGINSCHI a publicat 11 cursuri si monografii
in domeniile  motoarelor termice, sigurantei rutiere, expertizarii
autovehiculelor rutiere, patru monografii cu peste 500 de pagini fiind
publicate in Editura Tehnica in perioada 2000-2009, ultima lucrare de
referint intitulata , Accidentologie rutierd’, iesind de sub lumina tiparului
cu putin timp inainte de trecerea Domniei sale la cele vesnice.

Cariera didactica de exceptie a fost dublati de o activitate de cercetare
stiintificd foarte bogatd, coordonidnd un numir de peste 25 de teze de
doctorat. Este autor principal §i coautor la peste 190 de lucriri stiintifice
publicate in tara si strdinitate, 34 de brevete de inventie inregistrate la
OSIM, a realizat 38 de granturi §i contracte de cercetare stiintifici ce
au contribuit dezvoltarea motoarelor automobilelor Dacia fabricate
la Uzinele din Colibasi, a colaboririlor cu CESAR Pitesti, Institutul
National de Motoare Termice din Bucuresti si respectiv cu Uzina de
Mecanici Fini din Sinaia. A fost membru fondator a Societatii Inginerilor
de Automobile din Roménia si presedintele Filialei SIAR Iasi, precum
si membru in Corpul Expertilor Tehnici din Roménia §i Expert Tehnic
Judiciar in domeniul Autovehicule Rutiere-Siguranta Circulatiei.

Vi multumesc Domnule Profesor ci mi-ati dat sansa de a invata de la
Dumneavoastra, ca am avut onoarea sd va am aproape, ca rimaneti parte
din viata §i familia mea! Sunteti o amintire, pe care o voi duce frumos, demn

si elegant, asa cum am invitat de la Dumneavoastra, Domnule Profesor!

Conf. univ. dr. ing. Adrian SACHELARIE
Universitatea Tehnici ,Gheorghe Asachi” din Tasi

IN MEMORIAM SEF DE LUCRARI DR. ING. SORINEL-GICU TALIF
Facultatea de Mecanicé — Universitatea Tehnicd .Gheorghe Asachi” din lasi

a data de 20 iulie 2021, a plecat dintre noi distinsul Sef lucrari
doctor inginer Sorin TALIF. S-a niscut la 16 august 1972,
in Jagi. A urmat cursurile Liceului teoretic ,,Emil Racovitd’,
profilul fizici-chimie, dupd care, in perioada 1990-1995,
a studiat la Facultatea de Mecanica din cadrul Universitatii Tehnice
»Gheorghe Asachi "din Iasi, obtinand diploma de inginer in specializarea
yAutovehicule Rutiere” si apoi diploma de master in specializarea , Tribo-
logia sistemelor mecanice”. A finalizat ambele cicluri universitare cu rezul-
tate remarcabile. In anul 2009 a obtinut titlul de doctor, in urma sustinerii
tezei cu titlul ,,Studii privind ameliorarea conditiilor de contact ale pere-
chii cami-tachet din mecanismele de distributie ale motoarelor cu ardere
interni”, elaboratd sub indrumarea domnului Profesor universitar doctor
inginer Radu Gaiginschi.
Inanul 1998 ainceput cariera didactici universitara la Catedra de Motoare
si Autovehicule Rutiere in calitate de preparator, ulterior ocupénd pozi-
tiile de asistent si sef de lucrari.
In toati aceastd perioada a desfisurat o bogati activitate didactici si de
cercetare in domenii privind intretinerea, repararea si diagnosticarea
motoarelor cu ardere interna precum si sistemele de propulsie ale autove-
hiculelor. Aceasti activitate s-a concretizat intr-un numir de aproximativ
40 de articole stiintifice publicate in reviste de specialitate si in volume ale
unor manifestari stiintifice internationale de prestigiu, marea lor majori-
tate fiind indexate in baze de date internationale. Totodatd, a coordonat
un numar impresionant — peste 100 — de lucrari de finalizare a studiilor

de licenta si master si a fost
implicat, ca responsabil din
partea Facultitii de Meca-
nicd, in mai multe proiecte
de anverguri desfagurate de
Incepind cu
anul 2019, a ocupat pozitia
de Prodecan al Facultatii

universitate.

de Mecanici pentru Relatia
cu Studentii, desfisurind o
activitate foarte intensd si
complexa in aceastd calitate.
A fost o persoand care s-a
implicat profund in toate acti-
vititile pe care le-a desfasurat,

dedicandu-se fara rezerve atat studentilor cét si colegilor.
A fost un foarte bun coleg, un om deosebit, plin de modestie si discretie.

Text preluat de pe pagina Facultatii de Mecanica a Universitatii Tehnice
»Gheorghe Asachi” din lasi https://mec.tuiasi.ro/

S.1. dr. ing. Sorinel — Gicu Talif a fost ales ca secretar al sectiei SIAR
din cadrul Universitatii Tehnice ,Gheorghe Asachi” din Iasi in cadrul
Adunarii Generale a SIAR din 21.02.2021.
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THE USE OF NATURAL GAS MIXED WITH HYDROGEN
AS FUEL FOR SPARK-IGNITION ENGINES

UTILIZAREA GAZULUI NATURAL IN AMESTEC CU HIDROGENUL )
DREPT COMBUSTIBIL PENTRU MOTOARELE CU APRINDERE PRIN SCANTEIE

REZUMAT: In aceastd lucrare este prezentatd situatia actuald privind dezvoltarea
infrastructurii de alimentare cu gaz natural comprimat (CNG) si gaz natural lichefiat
(GNL), cit si a sistemelor de alimentare a vehiculelor cu acesti combustibili alternativi.
Sunt evidentiate rezultatele unor studii experimentale privind utilizarea gazului natural
in amestec cu hidrogenul drept combustibil pentru motoarele cu aprindere prin scinteie
tindnd cont de legislatia actuald privind emisiile poluante. Re: aratd tajel

unei arderi si viteze de ardere in motorul cu gaz natural imbundtdtite prin amestecarea cu
hidrogenul. Valorile emisiilor de hidrocarburi (HC), dioxid de carbon (( COZ) si monoxid
de carbon (CO) scad cu cresterea aportului de hidrogen. In mod normal, emisiile de oxizi

Tt t0],

1.INTRODUCTION

R:jal:]'%us catilin With increasingly stringent pollu-
BARBU tion rules demands, carmakers are
marius.barbul@yahooo trying to adapt alternative propul-
sion solutions using new energy
sources other than fossil fuels. One
2‘:‘33'}%"'” AC alternative is compressed natural

gas (CNG), which is natural gas
Universitatea Politehnica din Bucuresti,
Departamentul de Termotehnicd, Motoare,
Echipamente termice si frigorifice, Splaiul
Independentei 313, 060042 BUCURESTI,
Romdnia

stored in pressure vessel tanks
(200-250 bar) for use as fuel for
heat engine vehicles. Another alter-
native solution is hydrogen (H,)

which is a tasteless, colorless and
odorless gas. This gas does not include carbon atoms in its molecule; after
combustion (oxidation), no polluting gases such as carbon dioxide (CO,),
hydrocarbons (HC) and carbon monoxide (CO) results. The mixture of
hydrogen and natural gas in different fractions called HCNG (Hydrogen-
Natural Gas Mixture) can be considered a motor fuel, without requiring
major changes to the internal combustion engine. The benefits of these
fuels would be that they are less polluting, renewable and more economi-
cally viable than petrol.
2. FUELS AND PROPERTIES
2.1 Fuel classification
Conventional fuels are obtained from natural petroleum, derived from
chemical combinations of carbon and hydrogen (hydrocarbons).
Unconventional fuels are other than oil, like synthetic or natural, in liquid,
gaseous, or even solid-state.
Alternatives to petrol and diesel can be unconventional fuels. Of these
fuels, it is estimated that hydrogen has the most open future for powering
heat engines, arguing that current engines, both spark-ignition engines
and Diesel engine, can be adapted for hydrogen operation. Hydrogen offers
a mass calorific value of 121,126 kJ/kg, so 2.8 times higher than gasoline.
The ignition energy is 15 times lower and the maximum flame propagation
speed is 8 times higher and the hydrogen vapors are not toxic [1].
The expansion of the use of hydrogen in heat engines is slowed down
by the high cost of the unit mass (volume) of liquid H,. The density and

8

de azot (NOx) cresc odati cu cresterea cantitatii de hidrogen datoritd temperaturilor
mai ridicate din cilindrul motorului. Imbogatirea cu hidrogen extinde limita de ardere a
amestecurilor hidrogen-gaz natural comprimat (HGNC). Addugarea de hidrogen (H,)
in fractiuni volumetrice de 20-30% in gazul natural poate constitui o solutie eficientd pe
termen scurt la problema gazelor cu efect de serd, fird a solicita modificiri importante
ale actualelor tehnologii folosite in motoare. Pentru a putea obfine caracteristici de
performantd semnificativ imbundtdtite se poate creste raportul de comprimare al moto-
rului in cazul utilizarii GNC si H, datoritd cifrei octanice mai mari decit la benzind.
Key-Words: CNG, Hydrogen, Emissions, Spark-ignition Engine

calorific value of the volume (12250 kJ/m3N) are lower than those of

petrol and diesel and the high combustion rate, the rapid propagation of

the flame, the reverse explosions in the intake pipe must be taken into

account when using hydrogen. There are prospects for the production and

storage of H, in optimal conditions.

2.2 Compressed natural gas

Methane can be compressed and stored in metal tanks at pressures of

200-250 bar under the name of Compressed Natural Gas (CNG) or

liquefied at - 163°C and stored under the name of Liquefied Natural Gas

(LNG).

Unlike traditional fuels, gasoline and diesel, CNG has the following

advantages:

* It is about 40% cheaper

* CNG combustion emits 30% less CO, emissions.

* It is non-toxic and disperses quickly

* Safer technology with lighter composite cylinders.

Biogas is a renewable resource that is obtained from waste agricultural

materials (plants or animals) from wastewater purification processes,

from municipal waste, from wood and crop plants. Biogas is usually used
—a#— Biofuels

—0— Natwral gas  —a&— Hydrogen
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Fig. 1. Alternative fuels consumption worldwide [4]
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Table 1. Typical physicochemical properties of relevant fuels [2]

Properties Methane Hydrogen Gasoline Diesel
Molar mass [kg/mol] 16,04 2,02 100-108 204
Laminar flame speed at NTP [m/s] 0,38 2,65-3,25 0,37-0,43 -
Minimum ignition energy [m]] 0,28 0,02 0,25 -
Adiabatic flame temperature in NTP air [K] 2224 2379 2470 2327
Quenching distance in NTP air [mm] 2,03 0,64 2 -
Density at NTP [kg/ms] 0,67 0,08 720-775 833-881
Flammability limits in air (vol%) [lower-upper] 5,3-15,0 4,0-75,0 1,2-6,0 0,7-S
Lower heating value 46,72 119,7 44,79 42,5
Diffusion coefficient [cm?/s] 0,189 0,61 - :

LHV of stoichiometric mixture [MJ/m?] 3,13 3,02 3,83 -
Auto-ignition temperature in air [K] 813 858 500-750 553
Volumetric LHV [M]/m?] 32,97 10,22 216,38 -

Table 2. Properties of petrol, CNG, 5% energy HCNG and hydrogen [7]

Properties Gasoline H2 CNG HCNG
Diffusivity in air [cm?s-1] 0.08 0.63 0.2 0.31
Normalized flame emissivity 1.7 1.00 1.7 15
Burning velocity in NTP air [cm s-1] 37-43 325 45 110
Minimum energy for ignition in air [m]] 0.24 0.02 0.29 0.21
Quenching gap in NTP air [cm] 0.2 0.064 0.203 0.152
Percentage of radiated thermal energy 30-42 17-25 23-33 20-28
Equivalence ratio 0.7-3.8 0.1-7.1 0.7-4 0.5-5.4
Limits of flammability in air [vol %] 1.0-7.6 4-75 5-15 S-35
Auto ignition temp [K] 501-744 858 813 825
Flame temp in air [K] 2470 2318 2148 2210
Stoichiometric volume fraction in air [vol %] 1.76 29.53 9.43 22.8

to power the engines of electric generators, but, improved as Biomethane
can be used to power vehicles.

The typical physicochemical properties of some relevant fuels are
presented in table 1.

2.3 Hydrogen methane mixture

The figure 1 below shows the evolution of alternative fuel consumption in
the coming years. Alternative fuel is known to emit fewer pollutant emis-
sions than gasoline. This renewable fuel is obtained from sources other
than petroleum, in addition, it is more economically viable [4].

An increase in turbulence in the cylinder is used to increase the flame
velocity of lean mixtures of natural gas as well as to increase the flamma-
bility limits. Turbulence will increase the heat transfer to the walls but will
also increase the combustion temperatures which will lead to higher NOx
emissions [4]. Hydrogen is a fuel that burns at high speed and with lean air-
fuel mixtures. That is why hydrogen can be used in combination with CNG
to improve the low burning speed of natural gas and to increase its ignition
limit. Also, the addition of hydrogen will reduce engine emissions [5][6]. A
mixture of 7% by energy between hydrogen and CNG is obtained with 20%
(by volume) of hydrogen in CNG (or 3% by mass). In table 2 are presented
the properties of gasoline, hydrogen, CNG and 5% by energy HCNG [7].
Several researchers have conducted tests on spark-ignition engines with various
blends of HCNG. The combustion of hydrogen, natural gas and their mixtures

have been studied mainly.

Hydrogen and CNG storage is a challenge for

researchers thatis been considered. A review of HCNG mixtures was performed
to understand the effect of CNG enriched with hydrogen on spark-ignition
engines. The characteristics of the combustion of HCNG largely depend on the
engine operating conditions. Air-fuel ratio, injection timing, engine speed and
compression ratio play a major role in mixing HCNG on engines.

The advantages of HCNG are:

- Higher burning speed
- Improved combustion of lean mixtures due to the wide flammability
limit of hydrogen
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Fig. 2. Growth of refueling infrastructure [8]
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Fig. 3. Gasoline — GNC bi-fuel supply system [9]

- Reduction of certain pollutant emissions directly proportional to the
amount of hydrogen

- Easy mixing due to gaseous conditions

3.INFRASTRUCTURE DEVELOPMENT

The following figure 2 shows a continuous growth in recent years which
marks a development of the refueling infrastructure in Europe and the
European Free Trade Association (EFTA) that encourage the industrial
sectors associated with these gaseous fuels.

The number of public hydrogen stations has quadrupled in the last five
years. Below is the number of hydrogen fuel stations at the end 0of 2019:

- 432 worldwide

-330 open to the public (worldwide)

- 226 additional filling stations are being prepared in dedicated locations
(worldwide)

- 177 in Europe

- 87 in Germany

4. VEHICLE FUEL SYSTEMS

There are three types of vehicles powered by natural gas (NGV):

® Dedicated: Vehicles designed to run on natural gas only;

® Bi-fuel: These types of vehicles have two separate fuel systems. They
allow operation on either natural gas or petrol (Figure 3);

® Dual-fuel: In the case of these heavy-duty vehicles, a pilot injection of
diesel fuel is used to ignite the natural gas.

Usually, light vehicles have a bi-fuel fuel system and heavy vehicles use a dual
fuel system. To increase the autonomy of the vehicles, LNG is used instead of
CNG. LNG is a liquid fuel with a higher energy density than CNG which is
gaseous. CNG vehicles have a lower range than those powered by gasoline or
diesel fuel due to the same cause of lower energy density in the case of CNG.

4.1 Natural Gas Vehicles

Natural gas vehicles work similarly to vehicles with spark-ignition engines.
The figure 4 below shows the installation for the supply of compressed
natural gas mounted on a vehicle. The installation consists of a natural gas
tank under high pressure, a pressure regulator and injection system for
indirect or direct injection.

4.2 Bi-fuel Natural Gas Vehicles

Figure S shows the fuel supply installation for a bi-fuel vehicle. In this case,
the same engine can be powered by either gasoline or CNG, by pressing
a button by the driver. The system consists of 2 separate systems for each
fuel: tank, injection system and fuel pipes.

10

i

Fig. 6. Natural Gas Trucks [10]

4.3 Natural Gas Trucks

Natural gas heavy-duty vehicles work similarly to vehicles with spark-igni-
tion engines but they can also work on compression ignition engines. The
figure 6 below shows the installation for the supply of compressed natural
gas mounted on a vehicle. The installation consists of a natural gas tank
under high pressure, usually mounted behind the driver’s cab, a pressure
regulator and injection system for indirect or direct injection.
SLEGISLATIONS

5.1 Emission standards

The World Health Organisation (WHO) sets air quality standards that are
applied in different parts of the world. Air quality primarily affects people’s
health, which is why we want the lowest possible level of pollutant emis-
sions. Crowded cities are the main concern, especially for emissions parti-
cles, NOx and Ozone. Vehicles are contributing mainly to particle and
NOx emissions. Light-duty vehicles emit mainly the following emissions:
hydrocarbons (HC), particulates (PM and PN), carbon monoxide (CO),
nitrogen oxides (NOx), ammonia (NH3) and specific hydrocarbon
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components. Three major test categories are used in the world; the US
and some countries in South and Central America use the US testing
procedure called FTP; in Europe and in countries that use European legis-
lation, the WLTP procedure and the new Real Driving Emission (RDE)
tests have been used since 2017 and in China, elements from both the US

and Europe are used (Figure 7).

Whether it is a small class or luxury class car, it must meet the same
maximum limits [mg/kg] of the regulations when marketed. In the figure
8 below it can be seen that from 2023 the regulations in China will be
stricter than in Europe.

1"
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Fig. 9. Emission Limits Evolution in Europe and US [11]

The evolution of emission standards in Europe and the US is shown in
Figure 9. It should be noted that US standards do not take into account
the type of fuel, gasoline or diesel, compared to European standards that
impose different limits type.

5.2 Corporate Average Fuel Economy regulation (CAFE)

Regulation (EC) 443/2009 sets mandatory emission reduction targets
for new vehicles. The first target has been fully implemented since 2015
and a new target has been gradually introduced in 2020 and will be fully
implemented from 2021 [12].

From 2021, gradually introduced in 2020, the average EU-wide emis-
sions target for new cars is 95 g CO, / km. If the average CO, emissions
of a manufacturer’s fleet exceed 95¢ / km in a year, then the manufacturer
must pay 95 euros for each gram of CO, exceeded, for each vehicle sold

in that year.
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Fig. 10. Measured THC emissions [13]
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6. RESEARCH RESULTS OBTAINED WITH CNG

6.1 Emissions of gaseous fuels

Various tests were performed to highlight the differences between petrol
and LPG (for vehicle A) on the one hand and petrol and CNG (for vehicle
B) on the other hand. The results are presented over 3 test cycles: UDC,
EUDC and NEDC. Figure 10 shows the total hydrocarbon emissions
(THC), Figure 11 shows the CH4 emissions and Figure 12 shows the
methane-free hydrocarbon (NMHC) emissions. The only differences
were observed in the case of vehicle B powered by CNG, THC emis-
sions are 25% higher than gasoline (figure 10) due to values about 7 times
higher for CH4 emissions (figure 11) in the UDC cycle.

These very high values for CH, emissions are due to the fact that methane
is a compound that is difficult to oxidize in the catalyst. CH4 emissions
are not currently regulated directly in Europe but are regulated in the

50
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= Vehicle A - petrol
. 40-
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:
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T
o
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., im — W
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Fig. 11. Measured CH4 emissions [13]
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Fig. 12. Measured NMHC emissions [13]

USA because methane is also a greenhouse gas (CH, absorbs 21 times
more infrared radiation than COZ) [3]. In Europe, THC is taken into
account, which also includes CH4 emissions. Methane-free hydrocarbon
(NMHC) emissions are about 30% lower than the Euro 6 emission limit
(figure 12). A significant difference for NMHC emissions occurs with the
use of CNG (approximately 45% lower than gasoline) due to the low pres-
ence of hydrocarbons with more than 2 carbon atoms.
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[IR]
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Fig. 14. CO emissions for 0.9 fuel-air equivalence ratios [ 14]
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Fig. 15. NOx emissions for 0.9 fuel-air equivalence ratios [14]
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Fig. 13. Measured CO2 emissions [13]

EDC

Figure 13 shows the CO, emissions. There are decreases of up to 25%
for CNG and 10% for LPG. These decreases are due to the higher ratio
of hydrogen and carbon atoms in the molecule of methane and LPG
compared to gasoline.

6.2 Emissions and performance using HCNG at lean mixtures

The main drawbacks of natural gas are related to the difficulty of ignition,
low flame rate and burning of lean mixtures. When using CNG, engine
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Fig. 16. BSFC for 0.9 fuel-air equivalence ratios [14]
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Fig. 17 (a, b). BTE variation depending on the type of fuel and the ignition system [15]

efficiency decreases at low loads and we have higher HC and CO emis-
sions, which can be solved using a dedicated catalyst. To solve some
of these inconveniences, adding a small amount of hydrogen can be a
solution.

To see the effect of hydrogen addition on the emissions and perfor-
mance of the HCNG-powered engine, several researchers performed
various experiments. One of them is Ali Keshavarz [14] who used a
four-stroke, 4.2 L, naturally aspirated natural gas with the results shows

14

to Figure 14: the CO emission depending
on the speed for 2 loads (50% and 100%
throttle opening). The lower value in
the case of 50% is due to lower pressure
and temperature in the engine cylinder

[ 5I_10HCNG [ LI 10HCNG

[14]. Figure 15 shows the NOx emission
depending on the speed for 2 loads (50%
and 100% throttle opening). The higher
NOx value is measured at maximum load

(mainly at 1800 rpm). Figure 16 shows the
brake-specific fuel consumption (BSFC)
depending on the engine speed for 2 loads
i) (509% and 100% throttle opening).

6.3 HCNG in Laser and Spark Ignition
modes

Another study that reflects the effects on
performance and emissions by adding

hydrogen to spark-ignition engines

powered by compressed natural gas with a

laser ignition system is that of R. K. Prasad
et al. [15]. In this study an indirect injec-
tion spark ignition engine was equipped
with two ignition systems: spark ignition
(SI) and laser ignition (LI) at 1500 rpm
(i) and different brake mean effective pres-
sures (BMEP) and air-fuel ratios ().
The following figure 17 (a and b) shows

a comparison of LI and ST ignition modes

over the results concerning the variation of
i the brake thermal efficiency as a function
of the BMEP and lambda, and the compar-
ative variation of the brake thermal effi-
ciency according to BMEP and lambda for
HCNG mixtures with laser and spark ignition systems. It can be observed
that the efficiency increased once the brake mean effective pressure was
increased for all HCNG mixtures (Figure (17a)). Figure (17b) shows the
variations of efficiency with lambda at maximum load. It was observed
that with the increase of lambda, in the first phase the efficiency increased
and then decreased for all HCNG mixtures. Hydrogen enrichment has
extended the combustion limit fuels HCNG. (Burning limits for CNG



ISSN 1842 - 4074

Ingineria automobilului Nr. 60 / septembrie 2021

] BESNCy MA_j =12 2 S CNG ER LI CNG 184

BESNCx_Full Load ) $1_CHG E3 Li_CNG

-

with load (BMEP) due to temperatures
above 2000 K which led to the oxidation
® @ of nitrogen from the air [16]. A higher

value of BSNOx was obtained in the case

of CNG laser ignition but also in the pres-

184 BSMOx_Full Load [ SI_ 10HCNG E=E LI 10HCHG

ence of hydrogen due to high-temperature
combustion peaks due to an earlier start
() of combustion. The BSNOx emissions
rise from 6 (for CNG) to 12 g/kWh (for

12+
o [E
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40HCNG) for a load of 3.96 bar [15].
In figure 18 b BSNOx is decreasing for
both ignition systems as the air-fuel ratio

E2) S 20MCNG EX) LI 20MCHG

(i) . .
increase. This trend was reversed as the
temperature decreased due to the excess

18 BSMOx_Full Load [T SI_30HCNG [0 LI_ 30HCNG

TN

air that cooled the mixture. The maximum
temperature in the cylinder was lower with
(i) the laser ignition system that leads to a

decrease in BSNOx emissions.

J 5 Na Sm N

[3) SI_ 40HCNG X LI J0HCHG

18+ BSNOx_Full Load

T

T T T T T 7. CONCLUSION

£ S1_40HCNG X LI_ A0HCNG

- Faster and higher quality combustion was
observed in natural gas engines by mixing
with a fast-burning fuel such as hydrogen.
emissions

- Nitrogen oxide normally

158 264 230 298 10 12 14

BMEP (bar)

066 132

Fig. 18 (a, b). BSNOx variation depending on the type of fuel and the ignition system [15]

and I0HCNG were A = 1.5; for 20HCNG it was A = 1.6; for 30HCNG it
was A = 1.7; for 40HCNG it was \ = 1.8 and for H2 it was A = 2.5).

The next figure 18 shows Brake Specific Nitrogen Oxides (BSNOx)
emissions depending on BMEP (figure 18 a) and \ (figure 18 b) using
laser ignition and spark ignition modes. BSNOx emissions increased
with increasing BMEP for all test fuels, regardless of ignition mode. NOx
formation during combustion occurs mainly due to atmospheric N2
oxidation under high-temperature conditions (> 2000 K) [16]. There
was a higher BSNOx emission for both ignition systems, which increased
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OPTIMIZAREA MANAGEMENTULUI TERMIC AL MOTOARELOR
CU ARDERE INTERNA PRIN IMPLEMENTAREA SPTI

OPTIMIZING THE THERMAL MANAGEMENT OF INTERNAL COMBUSTION

ENGINES BY IMPLEMENTING SPTI

ABSTRACT:

The study refers to the reduction of heat transfer on the intake system, mainly in the case
of the aluminum alloy intake manifold. To this end, a series of solutions for reducing heat
loss have been adopted, implemented and tested. These consist in the design and insulation
of the intake manifold with a new type of composite material with thermal insulation,
whose composition contains natural, organic and recyclable elements. In order to establish
the thermal insulation properties of the newly developed materials, the topographic and
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raturilor relativ scizute a lichidului
de ricire i a aerului aspirat se pot
reduce emisiile de NOx cu péna
la 30%; cu imbunatitiri ale consu-

mului specific de combustibil,
emisiile de monoxid de carbon (CO) si HC [7].
Standardele globale privind emisiile §i constrangeri de mediu, impreuna
cu avansarea rapida a puterii de calcul incorporate si a noilor generatii de
senzori au determinat realizarea unor motoare cu combustie la tempe-
raturi joase [8]. Scopul unui motor cu combustie la temperaturi joase
(LTC - combustion at low temperatures) este de a atinge niveluri ridicate
de eficienta a arderii fira a produce emisii nocive ca de exemplu: oxizii de
azot (NOx) si particule de pulberi (PM) in cazul motorizarilor diesel. In
primul rand, achizitionarea si prelucrarea datelor in timp real a proceselor
din cilindri motori, astfel incit parametrii motorului si poati fi reglati
pentru a obtine performante optime. In al doilea rind, se realizeazi un
control precis asupra alimentarii cu combustibil, prin utilizarea siste-

melor de injectie multipuls sau combinarea injectiei indirecte si a injectiei

16

morphological analysis was performed, respectively determined the values of the heat
transfer coefficients. The thermal insulation layer called SPTI (Silicone Polyurethane
Thermo-Insulating) offers protection to the thermally stressed components (convection,
conduction and radiation) of vehicles, such as intake manifolds, air conditioning systems,
various components of the braking system etc.

Key-Words: engine. intake manifold. heat loss. thermal protection. composite material.

directe. In al treilea rand, un factor important este mentinerea controlului
asupra temperaturii de ardere prin recircularea gazelor de esapament
dintr-un ciclu anterior (EGR) [9].

2. CERCETARI EXPERIMENTALE

2.1. Analiza topografici, morfologica si determinarea coeficientului
de transfer termic a materialelor propuse

O metoda de reducere a pierderilor termice ale galeriei de admisie consta
in aplicarea unor protectii termice pe suprafata exterioara a acesteia. Prin-
cipalul scop al cercetirilor intreprinse urmareste dezvoltarea unui nou
material compozit termoizolator pe bazi de spuma poliuretanici, silicon
si plutd - in diferite proportii [10]. Analiza topografica si morfologici a
probelor s-a realizat in cadrul Institutului de Cercetari pentru Energii
Regenerabile (ICER) Timisoara utilizind microscopul confocal cu laser
3d Olympus OLS 4000 LEXT, respectiv microscopul Quanta FEG 250
echipat cu analizor EDAX si detector SDD Apollo (analiza SEM si EDX).
Din imaginile prezentate in tabelul 1 reiese ca:

- proba 1 prezinti o adidncime a porilor de 400 — 600 pm, iar in zonele
analizate EDX se observa prezenta elementelor principale Cl, Si, C in
proportie de peste 40% si a componentilor minori Al, O, N, K, Mg, N, P;
- proba 2 prezinti o concentratie de C de peste 65%, iar ad4ncimea porilor
este intre 400 — 80) pm;

- proba 3 prezinti pori cu diametrul 100 pm §i o adincime de 800 ym;
principalele elemente componente in zonele studiate au o concentratie
cuprinsi intre 30-60%;

- in cazul probei 4 diametrul porilor este cuprins intre S00 — 180) pm,
respectiv o adancime intre 800 — 1200 pm;

-proba $ prezinti o porozitate cu o addncime ce variazi intre 400 — 500
um, elementele componente avind dimensiuni cuprinse intre S — 200 pm;
-in cazul probei 6, diametrul porilor este cuprins intre 400 — 750 pm, cu o
adancime a acestora intre 370 - S00 pm.

Proba etalon 1, realizati din spumai poliuretanici, face parte din clasa
materialelor termoizolante, dar datorita rezistentei relativ scazute la soli-
citari mecanice, nu se recomandd utilizarea acesteia in cazul subansam-
blelor supuse la solicitari compuse, ca de exemplu galeria de admisie din
aliaje de aluminiu (supusi la solicitari mecanice, termice, chimice etc.).
Din analizele prezentate anterior, densitatea, respectiv repartitia porilor
din structura probei S sunt similare cu cele ale probei etalon (spumi
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Nr. Analizi SEM Table 1. Probe materiale — analiza

topografica si morfologica

poliuretanic). Concentratia de silicon
(peste 50%) a probei S, conduce la
imbunitatirea proprietatilor elastice,
respectiv la cregterea rezistentei la soli-
citari compuse.

Conductibilitatea termici pentru
noile materiale dezvoltate s-a
determinat  utilizind metoda
plicii flux de calduri [10].

2.2. Izolarea galeriei de admisie
din aliaj de aluminiu

In vederea obtinerii unui strat
termoizolator s-a utilizat mate-
rialul avind compozitia si struc-
tura probei cinci cu un coeficient
de transfer termic determinat cu
valoarea 0,15W/mK [10]. Stratul
termoizolator a fost aplicat pe
suprafata exterioard a galeriei prin
pensulare (figura 1.a) in mai multe
etape, obtinindu-se o grosime
medie a stratului de 4 mm.

Galeria protejatd cu stratul SPTI
(figura 1.b) a fost montatd pe un
stand conceptie proprie, denumit
RIMS (Resource Intake Mani-
folds Stand) si prezentat in figura
l.c, care permite efectuarea unor
masuratori de temperaturd si
presiune in diferite puncte carac-
teristice pentru galerii de admisie
identice sau diferite din punct
de vedere geometric, realizate

din materiale diverse (aliaj de
aluminiu, poliamidd, material
compozit etc.) [11]. In prealabil,
pe standul RIMS, s-a testat galeria
din aliaj de aluminiu (figura 1.d)
a motorizdrii de 1.7 | Ford Puma,
constatindu-se pierderi termice
relativ ridicate influentate de
valoarea coeficientului de transfer
termic (110W/m-k).[11].
3.REZULTATE SI DISCUTII
In figura 2 se prezinti variatia

temperaturilor in cele trei puncte

Fig. 1. Galerie de admisie din aliaj
de aluminiu izolatd cu SPTI:

a — depunerea stratului izolator; b
— galerie aliaj de aluminiu protejati
cu SPTT; ¢ - testarea pe standul
RIMS a galeriei izolate; d — galerie
din aliaj de aluminiu

[ F RS R E R R R R R EE
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Fig. 2. Variatia temperaturilor in punctele T, T,, T,, in cazul galeriei din aliaj
de aluminiu protejata cu SPTI

Temperatusal"C]

Fig. 3. Valori ale temperaturii la nivelul suprafetei exterioare a galeriilor de
admisie (T )
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Fig. 4. Temperatura aerului pe suprafata interioara a peretilor galeriilor de
admisie (T,)
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Fig. S. Temperatura aerului la iesirea din galeria de admisie (T3)
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de mésurare (T, T,, T,) din care se constata valorile maxime ale acestora,
dupa cum urmeazi:

- la nivelul suprafetei exterioare a galeriei 48,1°C (T );

- pe suprafata peretelui interior 26,7°C (T,);

- a aerului aspirat, la iegirea din galerie 23,1°C (T,).

Graficele din figurile 3, 4 i S prezinti variatiile comparative ale tempe-
raturilor inregistrate in cazul galeriei confectionata din aliaj de aluminiu
fara protectie, respectiv galeria din aliaj de aluminiu izolati cu SPTL
Din figura 3 se constata ci temperatura in punctul de masurare T pentru
galeria protejata cu materialul SPTI prezinti o crestere cu 35% compa-
rativ cu galeria din aliaj de aluminiu in varianta neprotejata.

In punctele de masurare T, si T , (figurile 4 5i 5) temperaturile inregistrate
pentru galeria din aliaj de aluminiu izolata cu SPTI prezinti o scadere cu
5,96%, respectiv 8,33% fatd de galeria din aliaj de aluminiu in varianta
neizolata.

4. CONCLUZII

Scopul principal al experimentarilor efectuate este de a dezvolta noi
materiale de izolatori din compozit, materiale naturale si organice,
respectiv materiale reciclabile, destinate reducerii pierderilor termice pe
traseul de admisie al motoarelor cu ardere interna. Valorile determinate
ale coeficientilor de transfer termic plaseazi noile materiale studiate in
gama materialelor termoizolante §i prin urmare pot fi utilizate in vederea
reducerii pierderilor termice in cazul sistemului de admisie a motoarelor
cu ardere interna.

Se constatd ci temperatura in punctul de masurare T, (la nivelul supra-
fetei exterioare) pentru galeria protejata cu materialul izolator SPTT (sili-
cone polyurethane thermo-insulating) inregistreazi o crestere cu 35%
comparativ cu galeria din aliaj de aluminiu in varianti neizolata.
Temperatura inregistrati a aerului aspirat pentru galeria din aliaj de
aluminiu izolatd cu SPTT prezinti o scidere cu 8,33% fata de galeria din

aliaj de aluminiu in varianta neizolata.
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EXPERIMENTAL DETERMINATION OF THE FILTRATION CAPACITY
FOR CERAMIC FILTER ELEMENTS PROTOTYPES

DETERMINAREA EXPERIMENTALA A CAPACITATH DE FILTRARE PENTRU
PROTOTIPURILE ELEMENTELOR DE FILTRARE CERAMIGE

1. THEORETICAL
MOTIVATION

In order to develop a filter element
with a high filtration efficiency for
both case of different particles sizes
and gaseous pollutants, we take
into consideration the analysis of
porous ceramic materials behaviors
in the filtration processes. These
filter elements to be analyzed on
the basis of two filter characteristics,
the primary stage for the retention
of particles and aerosols, and the
secondary stage intended to retain
the polluting components present
in the mixture. This paper presents
the method and results of the exper-
imental activities carried out in
order to determine the effectiveness

of the primary stage [2][5].

Porous ceramic materials can be molecular sieves with pores of uniform
size, porosity diameters are similar to the size of small molecules, making
it possible to filter or absorb them. As a mixture of molecules migrate
through the stationary bed of porous material called sieve, molecular
components with the highest molecular weight (which are unable to
pass through the molecular pores) leave the first bed by successive
smaller molecules. Molecular sieve diameters are measured in angstréms
(A) or nanometers (nm), according to IUPAC (International Union of
pure and applied Chemistry), porous materials having pore diameters
less than 2 nm (20 A) may be called micro-porous materials, and the
macroporous materials are those having pore diameters greater than
50 nm (500 A). Pore diameter materials between S0 nm (500 A) being
considered as mesoporous. Of the most common micro-porous materials
used in the form of a molecular site we can call: Zeolites, active carbon,
Monmonirolite or porous glass [1][4].

To determine the particle retention capacity of the ceramic mixture
analyzed in this study, the PAF 113 adsorption test stand was used for
the air filters intended for the passenger compartment. The design of the
PAF 113 test stand, as well as the test procedure and data acquisition

Fig. 2. Attaching the filter to the mounting frame

were based on the design standard DIN 71460-1.2 and the standard ISO
11155-1.2.

2. TESTING PROCESS DESCRIPTION

The test stand consists of a conductive and grounded vertical test section,
provided with a frame on which the tested filter will be mounted (fig. 2),
the test chamber being designed to minimize particle losses. The stand
also has equipment for air conditioning and supply, flow measurement,
pressure loss measurement, aerosol introduction and sampling.
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Fig. 4. Mass flow rate variation during test procedure

Fig. 5. Potassium chloride used in the
testing process

Fig. 6. Dust feeder

The PAF113 system also has sealing elements so that uncontrolled leaks
are less than 100 1 / min when the pipe pressure exceeds S00 Pa under
ambient temperature conditions (23 ° C). The uniformity of the air flow
in the test chamber was measured with a calibrated anemometer, in the
center of each of the four areas of equal size and in the center at a distance
of no more than § cm above the filter holder. The variation of the air flow
velocity being less than 10% of the average flow velocity. During the test,
the temperature (23 ° C) and the humidity of the test air were maintained
at 50%.

The system also has the capability to provide a variable flow rate, specified
according to the test method chosen by the user, who can maintain this
flow during a test under increasing differential pressure. The maximum
flow is up to 680 m* / h, with filter pressure losses of up to 1,000 Pa.

In the investigation carried out on the porous ceramic filter elements, the
flow variation followed the profile described in figure 4, thus for each flow
measurement point a 30-second level was generated in order to stabilize
the air flow. The pressure loss (differential pressure) at the tested filter
was measured with a differential pressure measuring device connected to
the pressure valves in the test line. These valves being located in straight
sections, have the same cross-sectional area as the section which includes
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the filter under test and which are not positioned at distances greater than
the value of the pipe diameter, upstream and downstream of the test filter.
Pressure measuring valves are specific for measuring static pressure [3].
Prior to aerosol mixing, the air was filtered to less than 1% aerosol concen-
tration at all particle sizes, using a HEPA filter. The aerosols were intro-
duced into the duct and subsequently mixed so that a uniform mixture of
test aerosols was delivered to the filter under test. The test filter was sealed
when mounted on the test frame. The aerosol being taken both upstream
and downstream of the filter under test. The sample is then aspirated
through the sampling apparatus into a particle counter. The sampling
probes are isokinetic (the local flow rate at the pipe level is equal to the
flow rate at the well level), the same probe model being used both before
and after the filter. The sampling probes were placed on the center line
of the test line. Upstream probe at a distance of about 100 mm upstream
of the test filter and downstream probe 75 mm downstream of the active
area of the filter in the center of the pipe and filter. The path of the tubes
leading to the particle counter is short so as to minimize the number of
curves in order to avoid any static accumulation. The materials used in the
construction of the routes being earthed electrical conductors, the routes
of the upstream and downstream sampling pipes being identical.

The aerosol generator used for fractional efficiency measurement tests
uses potassium chloride test powder. The aerosol generator used in frac-
tional efficiency tests with capabilities to produce a stable aerosol concen-
tration and size distribution. Thus ensuring that the particle size distribu-
tion of the aerosols contains sufficient particles for statistical evaluation
within each size class.

The dust feeder feeds the dust in a continuous and uniform rhythm, with
a stable size distribution. An injector is used to disperse the dust into the
test system and must not change the particle size distribution in the air.
The dust supply system produces an aerosol of a stable concentration (the
variation of the maximum allowed concentration over time being 20%).
In order to minimize the deviations of the results quantified by the
particle counter, a particle spectrometer was used which directly meas-
ures the aerodynamic size of the particles.

3. THE TESTED FILTER ELEMENT CHARACTERISTICS

The concept of tested filter element is composed of two elements:

- Rigid housing (fig. 7).

- The filter element itself in the form of a porous ceramic mixture (fig. 8).
The rigid filter housing allows one of the side walls to be detached to
replace the worn filter element. This approach aims to reduce the negative
impact on the environment by reusing the rigid housing.

In the analysis presented in this article, two types of porous ceramic
mixture were tested, with slightly different composition:

The composition of the mixture no. 1:

- Soda lime (5-6mm pellets)

- Activated carbon (5-6mm pellets)

The composition of the mixture no. 2:

- Soda lime (5-6mm pellets)

- Zeolite AS (0.5-0.6mm pellets)

- Active carbon (in the form of foam)

The motivation for using the component materials in the ceramic mixture is
the retention properties of the different gaseous components. Sodium lime
or soda lime with the following constituents calcium hydroxide Ca (OH) 2
(70 ... 80%), water H20 (16 ... 20%), sodium hydroxide NaOH (1 ... 2%)
and hydroxide of potassium KOH (> 0 ... 1%) has carbon dioxide reten-
tion properties and is commonly used in closed-circuit respirators. Zeolites
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Fig. 8. Ceramic mix no. 1 (left), and no. 2 (right)

Tha pressuns drop penarated by the filter slemant

Fig. 9. Pressure drop graph generated by the filter elements

Fig. 10. Particle retention efficiency

Comparison between retention effic

Fig. 11. Comparison with a classic paper filter retention efficiency

have an aluminum-silica ratio of =2. They are used for drying natural gas,
together with desulfurizing and decarbonizing the gas. They can also be
used to separate mixtures of oxygen, nitrogen, hydrogen and hydrocarbons
from branched and polycyclic hydrocarbons. Activated carbon being one of
the most widely used porous materials in filter elements, it has the property
of retaining particles and aerosols with diameters larger than 0.1 pm, and the
pollutant components present in the gas mixture.

4. DISSEMINATION OF THE RESULTS

After the testing process and the acquisition of data using the control unit,
data were collected on the pressure drop generated by the filter element, as
well as the aerosol retention efficiency over a size range between 0.33-4.77
pm. In order to determine the pressure drop generated by the filter element,
the pressure drop generated by the rigid housing of the filter was previously
measured and will be subtracted from the total value of the pressure drop.
Following the post-processing of the data obtained or the graphs of the
pressure drop as well as of the retention efficiency:

The graph shows that the introduction of low-granulation components
into the mixture led to an average percentage increase in pressure drop by
up to 42%. This behavior can be attributed to the increase in the density
of the filter element. Also analyzing the retention efficiency we can see a
considerable improvement in the case of prototype no. 2 on the size range
0.44-1.62 pm. During this period there was an average percentage increase
in efficiency by 30%. Comparing the results obtained in the case of proto-
type number 2 with the retention efficiency of a classic cabin filter made of
microfibers, one can notice a much higher overall efficiency of the classic
filter. The major difference being made on the size range 0.33-0.85 pm, the
ceramic filter obtaining better performances on the range 0.85-2.33 ym.

5. CONCLUSION

Among the advantages offered using ceramic materials in gas filtration is
their ability to retain gases at the molecular level. One of the most common
processes in which porous ceramics are used to separate gases of different
types is the pressure swing adsorption (PSA) process, this process being
used to separate a particular species of gas from a gas mixture. Porous
ceramic filter elements could be a viable alternative to conventional micro-
fiber filters. Following the dissemination of the results obtained, it follows
that the retention efficiency of porous ceramic filters could be improved by
increasing the density of the filter element. Also the retention capacity on
specific size ranges can be correlated by density variation. In conclusion, the
integration of ceramic materials in the process of air filtration in the form of
a filter element could replace the classic filtration solutions and improve air
quality by retaining harmful gaseous compounds.
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ASPECTE PRIVIND MODELAREA PROPULSORULUI SI
A REZISTENTELOR LA INAINTARE PENTRU AUTOVEHICULE PE SENILE

ASPECGTS RELATED TO PROPULSION SYSTEM MODELING AND RESISTIVE

FORCES FOR TRAGKED VEHIGLES

ABSTRACT:

This paper describes the algorithm for calculating the power flow required to overcome the
forward resistances of a tracked vehicle, which is equipped with a high-power diesel engine.
The laws underlying the nodal theory were used to develop the model for simulating the
longitudinal dynamics of the tracked vehicle: the law of conservation of energy and the law
of equilibrium of load factors. Thus, the entire structure of the vehicle, including the propul-
sion system of the tracked vehicle, is identified by network nodes, each node being assigned
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the energy conservation conditions and the dependencies on the other nodes. The proposed
model takes into account the differential analytical equations regarding the dynamics of
the vehicle, the interaction with the roadway and its chassis. The modeling results highlight
the power required to overcome the forward resistances, the time variation of the torque
that loads the drive wheel of the vehicle and the performance of the vehicle when running
on a horizontal terrain.

Key-Words: tracked vehicle, torque, resistive forces, propulsion system dynamics.

1.INTRODUCERE

Vehiculul senilat din acest studiu este constituit pe sasiul unui tanc.
Scopul acestei cercetiri este de a dezvolta un vehicul senilat care sa se
deplaseze fari a fi pilotat de un mecanic conductor. Sugerdm ideea de a
dezvolta o platformi robotizati autonoma/semiautonoma pe structura
unui vehicul militar genilat. Aceasta transformare trebuie si permita inde-
plinirea unor misiuni de interventie pentru situatii de urgenta [1][2]
[3]. Grupul energetic, care livreazi necesarul de energie propulsorului,
este un motor cu ardere interna [4][S]. Decizia de a studia posibilitatea
transformarii unui vehicul militar de lupti intr-un robot pentru situatii
de urgenti a fost luati plecind de la urmatoarele provociri: modificarile
climaterice, terorismul, crizele sociale, distrugerea arealului forestier [6]
[71[8][9][10][11]. Fiecare dintre acestea prezintd particularititi dife-
rite, care privite separat au un impact mai mare sau mai mic in functie de
gradientul starilor respective. Aparitia simultand a mai multor situatii de
risc pot genera efecte impredictibile, efecte care pot pune in pericol perso-
nalul de interventie. Pe de alti parte, oricare dintre provocirile amintite
mai sus pot deveni cauze ale producerii celorlalte. Una dintre cele mai
mari probleme o reprezintd dezastrele provocate de incendiile ce apar in
mediul forestier, in combinatele petrochimice sau in zonele de exploatare
a campurilor petrolifere [12][13]. De asemenea, dintre riscurile care
necesita interventia cu roboti de mari dimensiuni fac parte si acciden-
tele nucleare, catastrofele naturale etc. Utilizarea de vehicule senilate de
interventie capabile sa intervind in mod autonom/semiautonom elimina
expunerea personalului. Totodata acestea au o capacitate crescuta de stin-
gere a incendiilor sau de limitare a efectelor provocate de diverse dezastre
[8][14]. Una dintre problemele studiate o reprezinti comportamentul
propulsorului senilat.

Studiul de fata se refera in mod special la fluxul de putere necesar pentru
invingerea rezistentelor la inaintare ale unui autovehicul militar senilat.
Acest deziderat provine din faptul ca pentru dezvoltarea unui sistem de
navigatie al unui robot terestru senilat trebuie si cunoagtem modul in care
parametrii variabili din relatiile care descriu cinematica §i dinamica vehi-
culului respectiv influenteazi legile de deplasare.

Ideea generala a cercetirii consta in dezvoltarea unei familii de roboti care
sa fie capabili de a interveni in multiple situatii, doar prin inlocuirea unor
elemente componente.

Altfel spus, sistemul robotizat va consta in doui subsisteme:

e vectorul de transport - sasiu si propulsor;

e vectorul operational - sistemele de interventie care pot fi atasate la sasiu.
Prin vectori operationali intelegem: macara, lama de buldozer, instalatie
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Fig. 2. Reprezentarea nodala a fortelor si momentelor care actioneazi asupra
propulsorului senilat
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Fig. 3. Schema privind simularea sistemului de propulsie realizata in

Simscape-Matlab
de stins incendii [15], unelte specifice activitatilor genistice, sisteme de
deminare etc. Vectorul operational va fi echipat si cu urmatoarele: sistem de
comanda-control, sistem de comunicatii, sistem de senzori [1]{4][5][7].
Pani in acest moment studiile realizate de personalul de cercetare al
Academiei Tehnice Militare ,Ferdinand I” se pot regisi in lucrarile [1]
[3][4][8][16][17][18]. In cadrul studiului efectuat se considera terenul
nedeformabil, dar in realitate acesta este un mediu de lucru de tip nestruc-
turat [16][17][19][20][21].
2. MODELAREA PROPULSORULUI SIA REZISTENTELOR LA
INAINTARE
Propulsorul senilat permite transformarea fluxului de putere mecanic
rotational, caracterizat de moment si vitezi unghiulard, in flux de putere
mecanic de translatie, caracterizat de forti si viteza [6]. Fluxul de putere
al propulsorului este influentat de variatia factorilor de sarcina si ai celor
cinematici, de momentele de inertie ale elementelor componente si de
pierderile interne de putere cauzate de frecirile de alunecare si rostogolire
(Figura2) [1][17].
Ecuatiile rezultate din aplicarea legilor de echilibru a factorilor de sarcina
si de conservare a energiei [6][13] permit determinarea expresiei fortei
dinamice de tractiune a vehiculului senilat (1):

1

fl'-_'rf T_i'n ﬁ'pr'ym"mll --F_'—Fyi-!‘f.l‘ Ry
Som Lt b =0 Mugpr Ry i A AL
B Fia— R By =By =0 Mgy =y -1 / L =N R

In continuare, pentru modelarea factorilor activi si rezistenti mentionati
folosim limbajul de programare Simscape-Matlab [18][22] si implementim
sub formi de cod ecuatiile algebrice diferentiale generate din conditiile de
conservare a energiei si de echilibru a factorilor de sarcini [S].

Blocurile rezultate in urma modelarii sunt grupate cu scopul de a simula

functionarea in regim dinamic a propulsorului senilat (Figura 3).
Modelarea factorului de sarcina al fluxului de putere inertial M sa
realizat cu unul din blocurile predefinite in libraria modulului Simscape
Multibody™ Matlab. Pentru modelarea procesului fizic de transformare a
factorilor domeniului miscirii de rotatie in factorii domeniului miscarii
de translatie si a fenomenului generat de forta de rezistenti la rulare
a propulsorului a fost dezvoltata o librarie proprie cu blocurile ,roata
motrica_senild” si ,rezistentd pr”.

Codurile sursi ale blocurilor ce descriu cele doua fenomene au la baza
urmitoarele ecuatii:

My = Fig -t [N
v= o tm | ]
R~ -Ga-cos{a)[N]

for (v) -2 + 122 3 8(v+ 1266 3 02 )[-]

2)
()
(4)
(8)

Seturile de ecuatii algebrice, adaugate la sistemul de ecuatii generale ce
descrie functionarea dinamici a vehiculului senilat, permit transformarea
factorilor celor douid domenii mecanice (rotatie, translatie), modelarea
fortei de rezistentd la rulare [16][17] si modelarea rezistentei la accele-
rare [1].

Rezolvarea sistemului de ecuatii, cu ajutorul software-ului Matlab,
permite ulterior vizualizarea semnalelor fizice [23][24], semnale ce
reprezintd modul de variatie in timp a momentului dinamic primit de
roata motrica de la transmisia finala (M__) (Figura 4), factorul de sarcina
al fluxului de putere inertial consumat pentru accelerarea maselor in
migcare de rotatie (M]_Pr) (Figura S), momentul dinamic ce incarca efectiv
roata motrici dupi accelerarea maselor aflate in migcarea de rotatie (M, )
(Figura 6), forta dinamici de tractiune (F, ) (Figura 7), forta de rezistenta
la rulare a propulsorului (R ) (Figura 8) si forta de propulsie dinamica
(FP d) (Figura 9).

Din interpretarea graficelor se remarci urmitoarele:

o forta de rezistentd la rulare a propulsorului creste odati cu cregterea
vitezei de deplasare;

o factorul de sarcini al fluxului de putere inertial consumat pentru accele-
rarea maselor aflate in migcare de rotatie scade odati cu cresterea vitezei
de deplasare.

In urma calculelor efectuate (1+5) rezulta graficul din Figura 10, in care
se prezinta:

e bilantul energetic primit de propulsor;

e bilantul energiei consumate sub forma de flux disipativ si inertial;

o bilantul energiei transmise pentru invingerea rezistentelor la inaintare.
Forta de propulsie dinamici este egald cu suma tuturor fortelor rezistente
ce actioneaza asupra autovehiculului senilat, reprezentate de: rezistenta
aerului (R aer), rezistenta la deplasare pe rampa R_alpha, rezistenta
datoratd deformarii solului (R_sol) si de o parte din rezistenta la accele-
rare, ca urmare a actiunii fortei de inertie generate de accelerarea Forta__
inertie [16][19].

Evidentierea acestor pierderilor de putere este reprezentata in mediul de
programare Simscape prin blocurile de aproximare a fortelor de rezistenta
[17]. Ulterior, prin atagarea blocurilor in cadrul componentei ,sol
propulsor_vehicul’, se finalizeazi modelul de simulare a interactiunii
dintre calea de rulare, propulsor i sasiu (Figura 11).

In schema de modelare a componentei ,Sol_propulsor_vehicul” apare
blocul ,senzor viteza_acceleratie_spatiu” (Figura 12).

Blocul este folosit pentru preluarea din reteaua energetici a semnalelor
specifice vitezei de deplasare a UGV-ului, acceleratiei si spatiului parcurs
de acesta pe perioada simulirii (Figura 13).

Modelul final de simulare (Figura 14) [1][16][17] este construit pentru
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Fig. 6. Variatia momentului dinamic ce incarci efectiv roata motrica dupa
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Fig. 8. Variatia fortei de rezistenta la rulare a propulsorului (RP‘)
sistemele principale ale vehiculului senilat. Blocurile modelului general
de simulare a dinamicii longitudinale au definite porturi fizice de legaturj,

ce sunt folosite pe post de conectori [17].

La programarea modelului de simulare (Figura 14) s-au stabilit urmatoa-
rele ipoteze simplificatoare: motorul functioneaza intotdeauna la capaci-
tatea sa maxima, terenul pe care ruleazi propulsorul este dur si plat, iar
migcarea vehiculului este liniard si acceleratd. Pentru validarea modelului
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general de simulare s-au comparat rezultatele simulérii cu cele obtinute pe
cale experimentala [16][17].

Testarea la deplasarea rectilinie s-a efectuat in urmitoarele conditii:
pozitia pedalei de acceleratie a fost apasata pana la final de cursa si a fost
mentinutd in aceastd pozitie pe toati durata probei experimentale, iar
schimbarea treptelor de vitezi a fost realizata conform precizarilor stabi-
lite de catre producitor [25].

In Figura 15 se pot observa graficele celor doua tipuri de determinare
a vitezei de deplasare a vehiculului senilat, respectiv prin simulare si
experiment. Se poate observa ci graficul vitezei obtinute prin simulare
se suprapune intr-un raport foarte bun peste graficul obtinut pe cale
experimentala.



ISSN 1842 - 4074

Ingineria automobilului Nr. 60 / septembrie 2021

a [rmvs]
——— Acceleratia
M g

10 &0 o™

v lkmhl 21 i Sl
.-/z ?
- z.-.-/"" /
timp 2% tirnp
o o [5]

1D2ﬂm4ﬂwmfﬁﬂ|ﬂ2ﬂmﬂ5ﬂﬁum
Fig. 13. Varlagla acceleratiei, vitezei si spatiului in functie de timp

Cpritred HIC _Aamitsewy

LAncariam do detributis irlermadiar

g

g

ian_muc I

£ P _mibrsia] W
4_Turbina HC
All_Pompd HC

Hidnonmraper_HC

BIBLIOGRAFIE:

[1] Alexa, O.; Coropetchi, L; Vasile, A.; Oncioiu, I and Grigore, L.S., Considerations
for Determining the Coefficient of Inertia Masses for a Tracked Vehicle. MDPI, Sensors,
vol. 20, issue 19, pag. 1-34, 2020

[2] Grigore, L.S.; Soloi, A.; Tiron, O. and Récuciu, C., Fundamentals of autonomous
robot classes with a system of stabilization of the gripping mechanism. Advanced Mate-
rials Research, vol. 646, pag. 164-170, 2013.

[3] Nuta, I; Orban, O. and Grigore, L.S., Development and improvement of technology
in emergency response. Procedia Economics and Finance, vol. 32, pp. 603-609, 2015
[4] Ciobotaru, T. and Grigore, L.S, Robot pentru combaterea actiunilor teroriste
ROBTER, Proiect de cercetare CEEX-2006, Aria tematicd 9.1, Protectia impotriva
terorismului si a crimei. Platforma tehnologici PT4 - Advanced engineering mate-
rials and technologies, Academia Tehnica Militara, Bucuresti

[5] Stoica, PM. and Molder, C., Comparative analysis of methods to detect radio-contro-
lled commercial UAVs. 4th International Scientific Conference SEA-CONF, Scientific
Bulletin of Naval Academy 2018, Vol. XXI 2018, pag.45-49, 2018

[6] Costinas, S.; Otomega, B., Chereches, T, Sava, A.C. and lonit3, E, Management of
emergency situations resulting from technological hazard, natural catastrophes and terro-
rist attacks. World scientific and engineering academy and society, vol. Proceedings
of the 11th WSEAS International conference on sustainability in science enginee-
ring, pag. 320 — 324, 2009

(7] Grigore, L.S.; Priescu, I and Grecu, D.L,, Inteligenta Artificiald Aplicatd in Sisteme
Robotizate Fixe si Mobile. Editura AGIR. Bucharest. 2020

[8] Grigore, L.S; Priescu, I; Joita, D. and Holban-Oncioiu, I, The Integration of Colla-
borative Robot Systems and Their Environmental Impacts, MDPI, Processes, vol. 8,
issue 4, pag. 1 - 11,2020

[9] Grigore, L.S.; Ileri, R.; Neculdescu, C.; Soloi, A.; Ciobotaru, T. and Vinturis, V,
A Class of autonomous robots prepared for unfriendly sunny environment, Informatics
in Control, Automation and Robotics. Lecture Notes in Electrical Engineering, vol.
132, issue 1, pag. 73-80, 2011

[10] HONG, D,, Virginia Tech takes on Department of Defense challenge to build
disaster-response robots, http://wwwvtnewsvt.edu/articles/2012/10/102412-engi-
neering-thorrobotannouncement.html, 2012

[11] Insurance Information Institute. Loss events worldwide 1980 — 2014.
NatCatSERVICE, Geo Risks Research, Munich: Miinchener Riickversicherungs-

Wirrm_werm Coraral CVP

—=—) i )
== \
— I. Framean
e
i _h dm \eore W M L ww

wirane S Intrane

= ereor Mome Trensrrimia Finalh FT  Canie e viines
Sol_Propuaeor_Vehicul Wz urghidan planstanl_CP

Fig. 14. Modelul general de simulare a vehiculului senilat

3. CONCLUZII
= In urma testirilor efectuate asupra
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; o fpewes  performantelor  propulsorului
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3 senilat la deplasarea rectilinie
E" i s-a constatat ci modelul analitic
* propus pentru calculul elemen-

wtf telor de cinematica si dinamicd

b . o __=*31 este un model valid. Informatia
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se bazeaza pe faptul ca eroarea,
dintre datele obtinute prin simu-
lare diferi fatd de cele obtinute pe
cale experimentala, este sub pragul de 6% (Figura 15).

Acest lucru ne incurajeaza sa continuam cercetarea in sensul de a trans-

Fig. 15. Validarea modelului general de
simulare

forma vehiculul genilat, condus de citre un mecanic conductor, intr-un
robot senilat semiautonom pentru interventii in cazul situatiilor de urgenta.
In sprijinul acestor afirmatii aducem urmitoarele argumente:

¢ algoritmul este constituit din module programate in limbajul Simscape,
care contin ecuatiile ce descriu: cinematica vehiculului senilat; dinamica
vehiculului senilat; estimarea cuplului si a vitezei unghiulare la intrarile si
iesirile fiecirei componente; pozitia pedalei de acceleratie;

e determinarea necesarului de putere deoarece sunt indeplinite conditiile
de progresiune in functie de rezistentele la inaintare;

e determinarea variatiei momentului dinamic la roata motrici;

e determinarea variatiei fluxului de putere pentru accelerarea maselor in
miscare de rotatie.

Cercetirile efectuate pentru a dezvolta un model analitic privind modul
in care rezistentele la inaintare influenteazi dinamica propulsorului senilat
vor permite proiectarea elementelor hardware si software necesare pentru
transformarea vehiculului senilat intr-un robot cu destinatie speciala.
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Societatea Inginerilor de Aut

Tehnicd Militard ,Ferdinand 1” si Registrul Auto Romdn au organizat in perioada 21.07 -

23.07.2021, a cincea editie a cursurilor Universitdtii de vard in di

A 1 cadrul cursurilor, sustinute de cadre didactice universitare din
Academia Tehnica Militard ,Ferdinand I” si experti din cadrul
Registrului Auto Romén, s-a abordat o tema de actualitate pentru
inginerii automobilisti, dar §i pentru publicul larg: ,Reglementdri

internationale si nationale in domeniul poludrii autovehiculelor rutiere

- norme, echipamente si incercdri”. La cursuri au participat 25 studenti

la programele de studii universitare de licentd ,Echipamente si sisteme

de comandi si control pentru autovehicule” si ,Blindate, Automobile
si Tractoare” din domeniul ,Ingineriei autovehiculelor” din Academia

Tehnici Militard ,Ferdinand I” din Bucuresti.

Activitatile de pregitire tehnica de specialitate au urmarit: consolidarea

cunogtintelor in domeniul reglementarilor nationale si internationale in domeniul

emisiilor poluante ale autovehiculelor rutiere, cunoasterea ultimelor actiuni
in directia reglementdrii testelor de poluare ale autovehiculelor in parcurs;
prezentarea unor standuri si echipamente de testare din dotarea Registrului Auto

Romin; detalierea unor aspecte privind reglementarea si incercrile specifice

emisiilor poluante ale autovehiculelor militare, folosirea combustibilului unic in
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teatrul de operatii de cdtre tehnica militard cu baza de operare la sol; elemente de
bazd privind omologarea vehiculelor conectate, automate si autonome”.
S-au prezentat aspecte reglementate la nivel national i international in
domeniul emisiilor poluante ale autovehiculelor si s-au efectuat activitati
practice, demonstrative, de testare/incercare a autovehiculelor cu
folosirea unor echipamente moderne, adecvate cerintelor actuale.
Activitatile s-au desfisurat cu prezenta fizica a studentilor, cadrelor
didactice s§i specialigtilor Registrului Auto Romén la prelegeri si
demonstratii practice in spatiile adecvate din facilititile Registrului
Auto Roman (Vergului, Voluntari) si in laboratoare de specialitate (cu
respectarea reglementirilor specifice situatiei sanitare actuale).
Odati cu revenirea in campusul universitar a studentilor anului I din
domeniul ,Ingineria autovehiculelor”, absolventi ai cursurilor UNIVIA
2020, s-a organizat festivitatea de inméanare a certificatelor de absolvire in
prezenta rectorului Academiei Tehnice Militare ,Ferdinand I” — G-ral bg.
prof. univ. dr. ing. Constantin Iulian Vizitiu.
Desfagurarea  cursurilor ,Universitdtii de Vard in Ingineria
Autovehiculelor” se alatura altor actiuni ale SIAR de promovare a
ingineriei autovehiculelor in randul studentilor si tinerilor specialisti,
dintre care se evidentiaza Concursul international studentesc de inginerie
a autovehiculelor , Prof. univ. ing. Constantin Ghiulai”.
In acest an, faza finali a editiei a VII-a concursului va avea loc in perioada
28 — 30 octombrie la Chisinau, pe durata celui de al XXXI-lea Congres
International de Inginerie a Autovehiculelor si Transporturi Rutiere —
AITS 2021 - organizat de citre SIAR impreuna cu Universitatea Tehnica
a Moldovei din Chisindu.

Secretar General,

Prof. univ. dr. ing. Minu MITREA
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niversitatea Tehnica a Moldovei (UTM) este unica institutie de invatamant superior tehnic din Republica Moldova. De la
fondarea sa in 1964 si pana in prezent universitatea a pregatit peste 79000 de ingineri $i economisgti.
Programele de studii universitare din UTM sunt organizate in cadrul a 9 facultati: ,Energetica si Inginerie Electrica”; ,Ingine-
rie Mecanica, Industriala si Transporturi”; ,Calculatoare, Informatica si Microelectronica”; ,Electronica si Telecomunicatii”;
»Tehnologia Alimentelor”; ,Textile si Poligrafie”; ,Constructii, Geodezie si Cadastru”; ,Urbanism si Arhitectura”; ,Inginerie Economica
si Business”. In cadrul Facultatii de Inginerie Mecanic, Industriala si Transporturi activeaza si un Colegiu Tehnic.
Instruirea celor peste 9500 de studenti de la sectiile de zi si cu frecventa redusa este asigurata de aproximativ 750 de cadre didacti-
ce, doua treimi avand grade stiintifico-didactice de ,academician”, ,profesor universitar”, ,conferentiar universitar”, ,doctor habilitat”,
,doctor in stiinta”.
Universitatea Tehnica a Moldovei ofera 60 programe de studii universitare de licenta, 43 programe de studii universitare de masterat
si 45 programe de studii universitare de doctorat.
La UTM studiile sunt organizate in baza sistemului european de credite academice transferabile (ECTS). Sistemul ECTS faciliteaza
mobilitatea studentilor si a tinerilor specialisti in arealul european, cu recunoasterea diplomelor de studii universitare.
Pentru a face fata exigentelor economiei de piata, conceptia de pregatire a inginerilor s-a modificat prin completarea listei de discipli-
ne ce privesc specialitatea inginereasca propriu-zisd cu un pachet de discipline cu caracter economico-managerial. Tn acelasi scop,
se studiaza in cadrul fiecarei specializari limbi de circulatie internationala (engleza, franceza sau germana). Disciplinele cu caracter
economico-managerial 1l vor ajuta in viitor pe inginer sa initieze el insusi un business propriu.
In cadrul UTM functioneaza programe de studii ce cuprind grupe speciale cu predarea tuturor disciplinelor in una din limbile moderne.
n cadrul Facultatii Calculatoare, Informatica si Microelectronica functioneaza specializarile ,Informatica” in limba franceza si ,Stiinta
Calculatoarelor si Electronica” in limba engleza. La Facultatea Tehnologia Alimentelor este organizat programul de studii universitare
de licenta ,Tehnologii alimentare” in limba franceza. Studentii acestor programe de studii urmeaza stagii lingvistice si de specialitate
in SUA, Franta, Canada, Germania. Mulii dintre ei ulterior realizeaza teze de licenta sau urmeaza si masteratul sau doctoratul in
tarile respective.
Studentii UTM Tsi fac stagiile de practica la intreprinderile din tara (private si de stat) cu care universitatea are contracte de parteneriat
de interes reciproc. In fiecare an sute de studenti de la UTM fsi fac stagiile de practica si in alte tari cu care UTM intretine legéturi
puternice: Romania, Rusia, Ucraina, Franta, Italia, Germania, SUA, Canada, Anglia, Cehia, Turcia, Belgia, Slovacia etc.
In cadrul UTM se acorda o atentie deosebita cercetarii stiintifice, ca o componenta esentiala a invatamantului universitar. Tn procesul
de cercetare stiintifica sunt implicati activ si studentii, ceea ce duce la ridicarea nivelului lor de pregatire profesionala.
UTM colaboreaza cu peste 75 de universitati si centre stiintifice din diferite {ari ale lumii.
UTM este membra a Retelei Universitatilor din Regiunea Marii Negre care include 11 tari ale Cooperarii Economice Regionale. Astfel,
UTM se incadreaza intr-un spatiu universitar international, implicit parte a spatiului universitar european.
Viata universitara cuprinde si alte aspecte — sport, activitati artistice de amatori etc. La UTM exista colective artistice de muzica si
dans popular. Fanfara Universitara este pe locul Il ih Moldova fiind precedata de Fanfara Prezidentiala.
Se poate concluziona ca in anii de studentie la UTM tineretul studios se formeaza profesional si civic la nivelul celor mai Tnalte cerinte.
Absolventii UTM lucreaza cu succes in diferite ramuri ale economiei, contribuie esential la formarea noii intelectualitati a Republicii
Moldova, precum si la completarea structurilor de conducere a tanarului nostru stat.

Text preluat de pe site-ul Universitéatii Tehnice a Moldovei: www.utm.md
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