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DIESEL COMMON RAIL AND ADVANCED FUEL INJECTION SYSTEMS
Autori: Philip ].G. DINGLE; Ming-Chia D. LAI

Editura: SAF International
Anul aparitiei: 2005
ISBN: 0-7680-1257-0

Lucrarea trateazi problematica sistemelor de injectie a combustibilului la motoare-
le Diesel. Autorul evidentiaza relatia puternica ce exista intre perfectionarea siste-
mului de injectie si performantele motorului cu ardere interni in termeni de putere,
consum, poluare si control. Dupi o scurti trecere in revisti a evolutiei acestor siste-
me, sunt prezentate solutiile actuale si de perspectiva in domeniu.

COMMON RAIL AND ADVANCED
FUEL INJECTION SYSTEMS

Philip J. G. Dingle and Ming-Chia D. Lai

Lucrarea este organizata pe urmitoarele capitole: Introducere. Sinteza. Scurta istorie. Injectorul, pulverizarea si im-

pactul lor asupra emisiilor poluante. Echipamente de injectie a combustibilului Common Rail. Injectoare hidrauli-
ce/cu comanda electronici. Injectoare si pompe. Probleme actuale in domeniul injectiei de combustibil. Perspecti-

ve. Bibliografie. Acronime si definitii.

ACKDEMIA TERNICA MILITARA FIXAREA INCARCATURILOR N TRANSPORTURILE RUTIERE

Ao (INDRUMAR DE CALCUL)

Sef luer. dr. ing. As. dr. Ing.
Ovidiu-Constantin ILIE Marian TRUTA

FIXAREA INCARCATURILOR

et b e Autori: Marin MARINESCU, Ovidiu-Constantin ILIE,

(INDRUMAR DE CALCUL)

Editura Academiei Tehnice Militare din Bucuresti
Anul aparitiei: 2014
ISBN 978-973-640-231-9

EDITURA ACADEMIEI TEHNICE MILITARE
BUCURESTI, 2014

Indrumarul se adreseazi, in primul rand, studentilor din domeniul Ingineriei
autovehiculelor din Academia Tehnicd Militari, deoarece ii familiarizeazd cu
problematica asigurarii (fixdrii) incirciturilor transportate pe ciile rutiere, dar

poate constitui o sursa bibliografica utila si altor specialisti.
Indrumarul foloseste ca sursa principald de documentare ghidul European Best Practice Guidelines on Cargo
Securing for Road Transport caruia i s-au adus explicatii suplimentare, astfel incét cei ce-l studiaza sa inteleagd mai

usor diverse scheme, grafice, relatii de calcul, valori etc. Aceastd abordare are ca obiectiv cunoasterea tehnicilor
din domeniu si ofera posibilitatea compararii practicilor cu cele specifice transporturilor militare.

Cuprinzind un bogat material exemplificativ, lucrarea este organizati astfel:

1. Probleme generale

2. Structura caroseriei vehiculului si echipamentul adecvat pentru fixarea pe vehicul

3. Metode de imobilizare

4. Calculul numirului de legaturi

S. Incircituri standardizate sau semistandardizate (forme geometrice)
6. Transportul produselor siderurgice

7. Cerinte pentru unele incircituri specifice

8. Planificarea transporturilor si pregatirea personalului

9. Bibliografie
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SIAR - A 25-a Aniversarel
SIAR - The 25" Anniversary!

cest an marcheazi implinirea unui sfert de

veac de la fondarea Societatii Inginerilor de
utomobile din Roménia.

Cu 25 de ani in urmd, un grup entuziast de specialigti si

cadre didactice universitare au hotarét si au realizat fon-

darea si inregistrarea SIAR ca organizatie profesionala
nationald in domeniul ingineriei automobilului.

La scurti vreme dupi infiintare, organizatia noastra a fost acceptata camem-
bri cu drepturi depline a Federatiei Internationale a Societatilor Inginerilor
de Automobile — FISITA (Fédération Internationale des Sociétés d'Ingénieurs
des Techniqués de I" Automobile) si a grupului european EAEC (European
Automobile Engineers Cooperation) devenind astfel parte din familia mondi-
ala a specialistilor care activeazi in domeniul ingineriei automobilului.
Obiectivele de inceput ale organizatiei noastre, nou infiintat, au vizat pro-
movarea si dezvoltarea activitatilor pe plan national si, in mod special, crea-
rea de legituri cu societatile surori, membre FISITA. Sunt de mentionat, in
mod special, colaboririle directe bilaterale fructuoase cu SAE International
— SUA (cu ajutorul cireia s-au pus bazele Centrului de Documentare al
SIAR) si SIA - Franta.

Pe plan intern, obiectivul principal a fost diseminarea informatiilor de
specialitate. In acest sens, s-a actionat pe doud directii: publicarea unei
reviste stiintifice de specialitate si organizarea de manifestari stiintifice
internationale. S-a constituit un grup redactional care, cu sprijinul S.C.
ROMAN S$.A. Bragov, a inceput publicarea revistei de specialitate. In pre-
zent revista ,Ingineria automobilului” apare cu sprijinul Registrului Auto
Roman, inclusiv in format on-line. Activitatea SIAR este puternic sustinuti
si de AVL Roménia, UNTRR, ACAROM, Dacia, Renault Technologie
Roumanie etc.

Chiar de la inceputul activitatii SIAR s-au organizat periodic conferinte

stiintifice nationale si, mai apoi, congrese internationale sub patronaj

FISITA si EAEC. In prezent, a devenit deja traditie organizarea anuala a
congresului international al SIAR, gazduit succesiv de cte una din filia-
lele noastre din universitétile de profil din Bucuresti, Bragov, Pitesti, Cluj-
Napoca, Timisoara si Craiova. Numirul specialistilor roméni care prezinta
lucréri la manifestarile stiintifice din tard si din straindtate a crescut an de an.
Totodata s-au constituit colaboriri stiintifice intre universitatile de profil si
companii de prestigiu care activeaza in Roménia, cum sunt Dacia, Renault
Technologie Romania, Schaeffler Roménia, AVL Romania.

O atentie deosebita este acordata implicirii in activititile SIAR a viitorilor
ingineri de automobile, a studentilor, masteranzilor si doctoranzilor din do-
meniul ,Ingineriei Automobilelor”. Asigurarea accesului la literaturd si reviste
stiintifice de specialitate, implicarea in programele dedicate tinerilor de ci-
tre FISITA (inclusiv cu acordarea de burse pentru activititi practice), abo-
nament gratuit la revista Automotive Engineer, organizarea si desfisurarea
Concursului national studentesc de inginerie a autovehiculelor in domeniul
yDinamica autovehiculelor” — ,Prof. univ. ing. Constantin Ghiulai” sunt
doar cateva modalitati de implicare in viata comunitatii noastre a tinerilor
specialisti roméni. Cu siguranta, implicarea lor va fi din ce in ce mai puternici!
Aceste realizari au fost posibile ca rezultat al devotamentului §i muncii de-
dicate desfasurate de membrii SIAR din filiale §i, in mod special, a celor din
universitatile de profil, cu sprijinul acordat de companiile din domeniu.
Dezvoltarea asociatiei noastre este vizibild atit prin cresterea semnifica-
tivd a numarului de membri in ultimii ani, dar si prin volumul consistent
de activititi specifice: conferinte, work-shop-uri, vizite tehnice, seminarii,
publicatii, aplicatii tehnice practice (Formula student, Kart Low-Cost etc.).

Laa25-a Aniversare SIAR priveste cu incredere spre viitor!
La Multi Ani, SIAR!
Prof. dr. ing. Eugen Mihai NEGRUS
Presedinte de onoare al SIAR
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Interviu cu domnul Luc NENON
Manager General Leoni Wiring Sistems Pitesti

Interview with Mr. Luc NENON

General Manager of Leoni Wiring Sistems Pitesti

Ingineria Automobilului: Stimate
domnule Nenon, compania dum-
neavoastrd ocupd un rol important
in productia cablajelor destinate
autovehiculelor. Cum apreciati
evolutia viitoare a acestui sector
economic in Romadnia?

Luc NENON: Leoni ocupa un
rol important in domeniul cabla-
jelor electrice pentru industria
auto (locul 1 in Europa si locul 4
in lume) cu aproximativ 68.000
de angajati §i vanziri de péna la
4.1 miliarde de euro. Grupul Le-
oni este impartit in doud diviziuni:
Divizia de Cablaje Auto (WCS) -
care produce in principal cabluri
din cupru - si Divizia Sistemelor
de Cablare (LWSD) care produce
cablaje si componente. Cu 59.000
de angajati, Divizia Sistemelor de
Cablare (WSD) produce cablaje
in 16 tari si 35 de amplasamente.
In Romania, WSD este prezenti
in Bistrita, Arad si Pitesti. Cu peste
12.000 de angajati, Leoni este anga-
jatorul de top din industria auto din
Romania.

Fabrica Leoni din Pitesti cu cei
2800 de angajati dezvolta, pro-
duce si livreazi cablaje pentru o
varietate de producitori europeni
de automobile. Aceasta uzini este
recunoscutd ca fiind punctul de
referintd in termeni industriali de
performanti in cadrul grupului
Leoni, dar si printre clientii nostri.
Grupul Leoni pregiteste o ascen-
siune importantd in anii urmatori,
inclusiv pentru cele trei uzine
romanesti. Exista continuu proiec-
te de extindere a fabricilor pentru
a putea obtine noi proiecte impor-
tante din partea clientilor. Puteti
lua exemplul fabricii din Pitesti: in

2011 uzina se afla la Pitesti cu ac-
tivitatea principald destinata unui
singur client si aproximativ 900 de
angajati. Activitatea pentru un alt
client a inceput in Bascov in 2011
si numarul de angajati a crescut cu
500 de persoane. In august 2013 s-a
ficut un alt pas important in ceea ce
priveste marirea bazei de clienti. O
extensie a fabricii este in prezent in
curs de realizare (9300 m?) pentru
a pregati lansarea productiei pentru
inca doud modele noi de autoturis-
me - la inceputul lunii noiembrie
2018 si in luna junie 2016. Putem
spune ca viitorul Leoni Romania
este asigurat pe termen lung!

IA: Conceperea si productia de au-
tomobile hibride si electrice cunosc

___-"_-\, {1

LEON N

un avint important. Este implica-
td LEONI in acest curent tehnolo-
gic, iar dacd da, cum?

LN: Inci din 1996 LEONI a dez-
voltat primele cabluri de inalta
tensiune si cablaje pentru utilizarea
lor la autovehiculele electrice si
la cele hibrid. Unitatea noastra de
Afaceri Electromobila ofera o ex-
perienta combinati in ambele do-
menii tehnologice ale produsului i
intalneste provociri din partea unei
game variate de produse si servicii.
Suntem implicati in dezvoltarea si
fabricarea in serie a cablurilor de
inaltd tensiune, prin tehnologia
cablului, a componentelor speciale
si intr-o abordare generala a siste-
mului. In colaborare cu partenerii

nostri vom demonstra puterea ino-
vatoare in:

e optimizarea arhitecturilor de sis-
tem si a design-ului produsului

o utilizarea materialelor inovatoare
o selectarea metodelor de
productie

LEONI a dezvoltat si a produs fire,
cabluri si fascicule de cabluri incd
din 1931. De la bun inceput LE-
ONT a oferit solutii de inalti tensiu-
ne pentru vehicule electrice. Exper-
tiza sa de dezvoltare §i anii de expe-
rienta in segmentul de mare voltaj
face ca LEONI si se disting drept
partenerul ideal pentru solutiile si
produsele electro-mobile.

IA: Care sunt directiile principale
de dezvoltare avute in vedere de
compania LEONI pentru perioa-
da urmdtoare?

LN: Prin intermediul produselor
si serviciilor oferite, divizia noas-
tri de cablaje (WSD
Systems Division) oferd o calitate

- Wiring

exceptionald pentru a promova
cea mai buni conexiune intre noi,
clientii nostri, investitorii §i parte-
nerii de afaceri. Toti angajatii din
companie isi folosesc cunostintele
si competentele in mod eficace si
consecvent pentru a lucra in mod
activ la imbunitatirea nivelului
de eficients, calitate si producti-
vitate. In acest sens vor fi utilizate
metodele si instrumentele “best in
class” disponibile prin intermediul
LPS+ ,Sistemul de Productivitate
LEONTI” si prin furnizarea de cur-
suri de formare periodice pentru
angajatii nostri. Ne-am angajat pen-
tru a furniza cea mai buni calitate
si putem garanta ci aceasta nu va fi
afectatd de economiile de costuri ce

vor firealizate. LEONI promoveazi

5
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Services
Cable systems/Wiring systems
HV harnesses Internal wiring of battery
HV distribution box Fuse boxes
Charging cables HV cables

imbunitatirea calitatii in toate pro-
cesele prin intermediul comunica-
rii deschise in intreaga companie,
inclusiv cu partenerii nostri.

In anul 2015, compania noastra se
concentreazi in special asupra ur-
mitoarelor aspecte:

e optimizarea satisfactiei clientului
e actiunile de preventie vor fi
constient directionate astfel incat
acestea sd ia locul celor de reactie

e aplicarea consecventi a principi-
ilor de management de proiect

® cresterea sistematica a eficientei
in urmatoarele domenii:

1. eficienta produs: noi proiectim
produsele si serviciile astfel incat
sd existe o utilizare optimi a resur-
selor si pentru a livra rezultatele
asteptate clientilor nostri

2. eficientd operationala: ne stra-
duim pentru utilizarea ireprosabila
a tuturor proceselor si a elimindrii
tuturor tipurilor de pierderi

3. eficientd organizationala: vom
organiza toate procesele si struc-
turile pentru a oferi cel mai bun
sprijin posibil pentru economisirea
resurselor §i pentru a actiona in ve-
derea obtinerii calitatii dorite.

IA: O legdturd stransd de colabo-
rare intre industrie si universitdti
este imperativi. Cum apreciati
relatiile de cooperare dintre com-
pania dumneavoastra cu centrele
universitare din Romdnia. Cum
considerati cd poate fi intensificatd
aceastd cooperare?

LN: Incepand cu 2007, Leoni
Pitesti a dezvoltat o colaborare
puternica §i de durata cu Univer-
sitatea din Pitesti, Universitatea
Politehnica din Bucuresti §i cu
Academia de Studii Economice

din Bucuresti, colaborare ce are

6

ca scop clidirea unei legituri in-
tre studenti i compania noastra.
Aceastd initiativd a fost motivatd
de necesitatea studentilor de a
acumula experientd in domeniile
lor de studiu. De-a lungul anilor,
studentii acestor universititi au
putut s isi aplice cunostintele si
abilitatile tehnice prin interme-
diul stagiilor oferite de Leoni. De
asemenea, in 2010 LEONI a fost
in parteneriat cu Universitatea
din Pitesti in timpul programului
PRACTICOR, fapt ce a permis
unui numir mare de studenti de
a avea o perspectiva de afaceri in
LEONI. Rezultatul acestei cola-
borari a fost unul foarte satisfaca-
tor, luadnd in considerare numirul
de studenti stagiari care au lucrat
si incd mai lucreazi in compania
noastra. Suntem foarte recunosca-
tori pentru colaborarea inceputa
acum 8 ani si salutim implicarea
echipei Universitatii din Pitesti
pentru dezvoltarea studentilor, nu
numai din punct de vedere teore-
tic, cat si practic.

IA: Considerati oportund formu-
larea de citre compania dumnea-
voastrd a unui inventar de proble-
me care sd se constituie directii/
teme de cercetare pentru partene-
riate comune cu departamentele
de profil din universitdtile din
Romdnia?

LN: In lunile mai si octombrie ale
anului trecut studentii au avut po-
sibilitatea si viziteze fabrica noastra
pentru a putea intelege procesul
nostru §i pentru a putea alege teme
pentru proiecte legate de domeniul
nostru de productie. Unul dintre
subiectele principale din 2015 pen-
tru Leoni Pitesti este imbunatatirea

procesului de ambalare care gene-
reazi pierderi, in prezent.

Suntem axati pe trei directii
principale:

e cum si selectim tipul potrivit
de ambalaj, pentru proiectele noi
ludnd in considerare fluxul de
productie, depozitarea statici si
dinamici, timpul §i conditiile de
tranzit (rutier, maritim)

e cum si verificim si sa validim
calitatea conditiilor pentru am-
balare date de furnizorul nostru
(teste de compresie, absorbtia de
umiditate)

® optimizarea transportului:
umplerea in proportie de 90% a
spatiului total dintr-un camion.

In al doilea rand, suntem interesati
sd imbunititim metoda noastra de
proiectare a muncii implementand
Sistemul de lucru REFA.

IA: In general, firmele considerd
insuficientd pregdtirea practici a
studentilor acumulatd pe dura-
ta studiilor. Tindnd cont cd SIAR
reuneste, in prezent, mai ales cadre
didactice universitare din domeniul
ingineriei automobilelor, am dori
sd stim care este aprecierea dum-
neavoastrd generald privind pregd-
tirea absolventilor universitdtilor
din Romdnia; de asemenea, cum
este implicatd societatea LEONI
in dobdndirea abilitatilor practice
de citre studenti (stagii industriale,
vizite etc)?

LN: Bazat pe experienta noastra,
consideram ca pentru un student
nu sunt suficiente doar cunostintele
teoretice pentru a putea fi pregatit
pentru piata muncii. Acesta este si
motivul pentru care Leoni Pitesti
a creat un program special — stagiu
platit — in scopul de a recompensa

cei mai buni studenti, in partene-
riat cu Universitatea din Pitesti. In
fiecare an, studentii cauta si aplice
la programele noastre de stagia-
turd deoarece au oportunitatea si
castige cunostinte practice si sd asi-
mileze cele mai recente informatii
legate de tehnologiile actuale. In
Leoni Pitesti, pentru fiecare stu-
dent exista un mentor care il ghi-
deaza pe tot parcursul experientei
sale cu scopul de a-l invita cum
este sa lucreze intr-o companie
multinationald, cum si se integreze
intr-o echipd, cum si isi organizeze
activititile zilnice, cum s3 comuni-
ce eficient, dar cel mai important
cum si vini cu idei noi si sa propu-
na noi proiecte pe care le vor imple-
menta impreuni. In acelasi timp,
Leoni organizeaza pe tot parcursul
anului scurte prezentari dedicate
studentilor, despre compania noas-
tra si oportunitati de joburi si stagii.
Aceste prezentari sunt tinute in ca-
drul Universitatii.

IA: SIAR promoveazii dezvoltarea
cunoasterii in domeniul ingineriei
autovehiculelor si transporturilor.
Ca urmare, in fiecare an organi-
zeazi un congres international pe
acest subiect. In acest an, in luna
Noiembrie, SIAR va organiza
Congresul European de Autovehi-
cule. Evenimentul se va derula in
cadrul Universitdtii Politehnica
din Bucuresti si va fi sustinut de FI-
SITA (Fédération Internationale
des Sociétés d’Ingénieurs des Tech-
niques de 'Automobile) si EAEC
(European Automotive Engineers
Cooperation). Putem spera ci LE-
ONI va fi unul dintre expozantii
ce vor participa in cadrul acestui
congres?

LN: Leoni ar fi onorata sa parti-
cipe la acest eveniment organizat
de SIAR, daca la momentul unei
invitatii concrete Leoni va fi capa-
bila sa accepte invitatia.

IA: Va multumim, stimate domnule
Director General, pentru amabi-
litatea de a acorda acest interviu
revistei noastre si dorim mult succes
companiei LEONI in realizarea
proiectelor sale!
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Efficiency calculation of an Unpublished 2 strokes
engine, with spherical chamber and over power stroke

Calculul randamentului unui motor original in doi timpi,
cu camera sferica si putere sporita

REZUMAT

Motorul in 2 timpi, descris in cererea de brevet nr. 1301584 [1], are o configuratie
cinematicd originald ce constd intr-o camerd de ardere quasi-sfericd in punctul mort
interior si in jurul acestuia, care conduce la o diminuare la mai putin de jumdtate a
valorii raporturilor suprafatd si respectiv fortd per volum in comparatie cu un motor
clasic cu piston. In plus, dispunerea porturilor (orificiilor) distributiei sale permite
aranjarea liberd a patru momente de deschidere, respectiv inchidere a orificiilor de ad-
misie / evacuare, fapt ce conduce la mdrirea randamentului termodinamic, bazat pe
un ciclu Miller. Prezentul articol prezintd modelarea 1D a doud zone ale ciclului ter-
modinamic a unui astfel de motor. Rezolutia calculului ecuatiilor este asiguratd prin
procedee numerice cu ajutorul programului Matlab. Diferitele modele sunt validate

pe un motor clasic echivalent. Ludnd in discutie un front sferic de flacdrd, cu centrul
in electrozii bujiei, modelul de ardere dezvoltat pentru acest studiu permite calcularea
pozitiei, suprafetei si a vitezei de propagare in conformitate cu parametrii aero-ter-
modinamici si cu cantitatea de gaze de ardere. Mai mult, devine posibild cunoasterea
zonelor de contact dintre gazele nearse si cele arse in orice moment al procesului, in
conditiile in care ele difera substantial fata de cele ale unui motor conventional, fapt
ce permite o estimare precisd a pierderilor prin pereti cu ajutorul modelului Woschni.
Pentru fiecare punct al functiondrii normale a motorului au fost determinati parame-
trii optimi (fazele distributiei, avansul la scinteie, presiunea de baleiere etc.).

Cuvinte cheie: motor cu ardere internd in doi timpi, ciclul Miller, camerd de ardere com-
pactd, camerd de ardere sfericd, Woschni, Matlab, turbulend, eficientd termodinamica.
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INTRODUCTION
In order to evaluate the perfor-

mances and efficiency of an un-
expected engine, we developed
a specific model of simulation of
thermodynamic two strokes cycles
spark ignited, with Matlab soft-
ware. First, we used this model to
simulate a classical two strokes en-
gine, in order to determinate values
of different parameters to get the
most accurate behaviour. Then we
conserved the values of those pa-
rameters in order to simulate in a
predictive way this unexpected en-
gine with equal displacement and
effective compression ratio.

1. GENERAL DESCRIPTION
OF THE MODEL

1.1. Modelling with two zones
We chose a modelling of the ther-
modynamic cycle with two zones: a
zone of unburned gas under quoted
u (for “unburned”) and a burned
gas zone under quoted b (for
“burned”). Such a modelling can be

considered as mono-dimensional

because considering a flame front
spherical centred on the spark plug
at each crankshaft angle 6, it gives
the position of the flame front be-
tween the two zones. That allows
knowing the contact surface be-
tween the two zones and between
the zones and the chamber walls.
We will be precisely able to evaluate
the thermal losses at chamber wall
to reduce them and facilitate the
best propagation of the flame front
during combustion. We will act on
those two key points of the Unex-
pected engine, beyond the intrinsic
effect of the spherical chamber at
top dead centre, thanks to adapta-
tion of internal aerodynamic by
sensibly positioning of the unique
or several spark plug(s).

1.2. Equations system

For each zone i, we must calculate
for each crank angle © its volume
V, its mass m, and its temperature T,
and the pressure P common at the
two zones. So we get a system com-
prising 2 x 3 + 1 = 7 unknown with
the following equations:

® 2 mass balance sheet of with a
sub-model of transfer calculating
the flow at ports with the equation
of “Barré de St Venant”

e 2 equations of perfect gas

e 2 first principle of thermodynam-
ics for open systems

e The sum of the volumes of the

o~

in zones model

Fig. 1.

two zones equals the total volume
of the chamber.
1.3. Sub-model of combustion
Considering that the flame is devel-
oping itself in a spherical way from
the unique of several spark plugs,
by knowing the total volume of the
chamber and burnt gas at one given
moment, allows us, thanks to car-
tographies from Catia CAD numer-
ical mock-up of different engines,
to know the radius and surface Sj
of the flame front. The sub-model
of combustion phenomenological
developed for this study allows then
to calculate the speed S (Turbulent
Speed) of flame propagation accord-
ing to aero-thermodynamic param-
eters. We can finally deduct from it
the flow of not burned gases being
transformed into gases so burning
and changing zone by the relation:
dm P
d:—" =S d; 0, =8:4; e

U]

P; Vbr My, b, Tb

PJ VU! mU.I' rI.I.I' TU

This equation is true in the field of
homogeneous mixtures close to
stoechiometry, the considered case.
Karlovitz [2] suggested connecting
the speed of turbulent flame with its
laminar value by the formula:
S, =S, + u where 1’ is the speed
characterizing the turbulence
This formula was taken back and
completed by numerous authors
such as Abdel-Gayed and Bradley
[3] or the Driving Scientific Group-
ing [4]. To calculate the speed of
laminar flame S, we retained the
correlations proposed by John B.
Heywood [S]. Besides, we consid-
ered that the characteristic speed of
the turbulence u’:
e Was directly proportional at the
average speed of the flow U in the
chamber, calculated from :

o average flow rate at the ports

during scavenging,

o speed of moving walls of the

7
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Classic engine Unpublished engine
Bore/stroke ratio 1 N/A
Rod/crank ratio 2,5 N/A
Shape of the chamber Cylindro-conic Quite spherical
Unitarian displacement 520 cm’
Geometrical compression ratio 16,6:1
Actual compression ratio 10.2:1

Description of the Classic and Unpublished engines, simulated.

Papillon
des gaz

Compresseur
volumétrique

Injection

Admission

P, Vb, My, Iy Tp

P! VIJJ ml.ll' rI-U TLI

Echappement

Fig. 2. Scheme of the classic engine and notes

chamber (which is piston speed

for a classical engine)

o and the chamber shape
e was quickly decreasing from the
TDC to simulate the disintegration
of the flow by crushing of a macro

whirlwind (movement of tumble
for the classic engine)

To calibrate the values of the vari-
ous constants of this model, we
determined them to obtain for the

classic engine a realistic generated

heat, modelled by a curve of Wiebe.
1.4. Sub-model of heat transfer

The approach developed above and
allowing to determine the surface of
flame also gives us the contact area
of gases of the zone i with the walls

of the chamber. We can then calcu-
late the flow of heat lost by convec-
tion in walls by:

wall

99 (1., -T)
di

where T, is the temperature of the
walls (250°C at full load)

hi —a PO.ST;'O»”L_’{{W
is the coefficient of convection ac-
cording to Huber’s model, Woschni
and Zeilinger. The fitting coeflicient
& s determined by kind to obtain
for the classic engine of heat losses
in walls of the order of the third of
the energy released by the fuel dur-
ing the combustion in the full load.
2. DESCRIPTION OF
THE CLASSIC AND
UNPUBLISHED ENGINES,
SIMULATED.
2.1. General characteristics
A volumetric compressor synchro-
nous with the crankshaft, the ad-
mission of which we can sieve by a
throttle allows supplying the pres-
sure of scavenging. We considered
constant and respectively equal
isentropic and mechanical efficien-
cies in 70 % and 90 % (debatable ac-
cording to the type of transmission
and the lubrication, but identical for
both models).
2.2. Shape of the chamber of the
unpublished engine
The chamber of the unpublished
engine is similar all the time to a
regular octahedron, the volume of

Piston 3

Piston 4

0 = 0° (BDC)

2

0 =90°

Caps

&

= 135°

Vas

= 180°
(TDC)

Fig. 3. Evolution of the volume of the chamber of the Unpublished engine. Views from the 3D digital model used in particular to calculate the laws

of volume and surface.




Ingineria automobilului Vol. 9, nr. 1 (34) / martie 2015

400 - -
—— Surface chambre moteur Inédit
= Surface chambre moteur classique - g ettt
300 +___ Surface du volume idéal iiiyﬁsfﬁ it
200 — e
| in o e
L — a3
0
0 30 60 90 120 150 180
600 -
$00 ——Volume chambre moteur Inédit _——
17 ===Volume chambre moteur classique —
400 ff‘ ’/
300
200 —
100 -—-_-‘______./
0
0 30 60 90 120 150 180
Fig. 4. Surface [cm?] and volume [cm?] of the chamber according to the crank angle [°] from the TDC (0°) to
the BDC (180 °)
20 - 600
e Adm. Inédit
18 | ———Ech. Inédit S - 540
16 | ™= == Adm. classique ) 480
.E‘ ====Ech. classique ’ -
214 1 —— Vol. Inédit 420 3
:g 12 | Vol c]assuqule / v \ 360 ‘E
Z10 N = 300
4 8 /j X \ 240 3
: 7/ IR\
Z 6 4 v 180 =
& o] f \ -
4 "' L 120
1 J" ’ f I ‘ e
= ey \ N *°
0 I Y S 0
180 210 240 270 300 330 360 390 420 450 480 510 540

Angle vilebrequin [°]

Fig. 5. Timing diagram of the 2 engines, simulated

Fig. 6. Evolution of the volume of burned gases (dark red) and the surface of flame for 2 diametrically
opposed spark plugs in a spherical chamber

which is variable thanks to 4 “pis-
tons” each in translation to each
other. Besides, every piston has a
cap so that in the TDC the chamber
is almost spherical.

Contrary to the classic engine
where the cylindrical volume of the
chamber evolves only by a variation
of its height, thus in a single direc-
tion of the space, the chamber of
the Unpublished engine realizes
a homothecy in all the directions
of the space. Besides the optimiza-
tion of the surface / volume ratio
compared with the classic engine,
straight from total volume and of
burned gases, the flame will have
fewer interactions with walls and
will so have one larger surface. To
avoid a too abrupt combustion
which would increase the losses in
walls, we can then reduce the speed
of gases in the cylinder to preserve
a suitable burning time while de-
creasing the losses in walls by de-
crease of the coefficient of convec-
tive exchange.

2.3. Laws of surface and volume
and diagrams of timing of both
engines

Graphs present the surface and the
volume totals of the chamber ac-
cording to the crankshaft angle 0 for
the unpublished engine (moteur In-
édit) and its classic equivalent.

We notice besides that the unpub-
lished engine presents a better
surface / volume ratio and is more
isochoric in the TDC than its clas-
sic equivalent. The figure below
presents the timing diagrams of the
2 engines.

2.4. Variation of the number and
the position of spark plugs

In the case of the unpublished
engine, we wanted to test various
numbers and positions of spark
plugs. We then made the simplify-
ing approximation that the cham-
ber remained strictly spherical in
the neighbourhood of the TDC, is
during all the combustion, which
is very close to the reality. So, every
mapping of contact area accord-
ing to the total volume and to the

burned gases is replaced by a simple

9
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curve giving the ratio of the contact
area onto the total surface accord-
ing to the ratio of the volume of gas-
es burned on the total volume. For
every configuration, this curve is
obtained by an approach CAD sim-
plified by intersection between vari-
ous spheres an example of which for
2 spark plugs diametrically opposed
is presented below.

3. SIMULATION RESULTS AT
2000 RPM, FULL LOAD

3.1. Classic engine

The following curves present re-
spectively the cylinder’s pressure
(the pressure without combustion
is drawn for information in dotted
lines), the masses of unburned and
burned gases and a zoom on the gas
flow passing from a zone to the oth-
er one (what represents the image
of the release of energy) according
to the crank angle.

The following figure presents the
energy balance resulting from this
simulation. The variables of the
model of combustion and the fitting
coeflicient of the heat losses in walls
were chosen by kind to realistically
reproduce a shape of cylinder pres-
sure, energy release and energy bal-
ance. The values so obtained were
kept the same for the unpublished
engine.

The classic engine presents an indi-
cated efficiency of 34 %.

3.2. Unpublished engine (case
with centred timing)

The configuration of ignition in-
cludes 2 spark plugs opposed on
the sphere. The timing is centred on
the BDC. The pressure of intake is
1,025 bars. The spark advance is 25°.
The following curves present re-
spectively the cylinder pressure, the
masses of fresh and burned gases
and the flow of gas passing from a
zone to the other one, according to
the crank angle.

The next figure presents the balance
of energy resulting of this relevant
simulation, because it resumes the
variables of the model of combus-
tion and the fitting coefficient of
heat losses by convection at walls
identical to the model of classic
engine, to which these coeflicients
were fixed.

The efficiency reaches 40%, supe-
rior by 18% to the classical engine.
3.3. Unpublished engine (case
with Miller cycle or over power
stroke)

The timing diagram is not any more
characterized by openings of ports
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centred all around BDC, but with
angles of closing and openings of
exhaust and intake moved by 16,5 °
of crank angle, to allow an effective
over power stroke of 73 %, com-
pared to the effective displacement
of compression.

The intake displacement being low-
er on this model and being approxi-
mately worth 250 cm’, the law of
volume was decreased in a constant
to preserve an actual compression
ratio of 10,2:1. The law of surface is
also corrected by a constant, to cor-
respond to a spherical chamber at
the TDC. The configuration of ig-
nition contains here sparks situated
closer to the centre of the sphere.
The following curves present re-
spectively the cylinder pressure
(the pressure without combustion
is drawn for information purposes
in dotted lines), the masses of
burned and unburned gases and a
zoom on the gas flow passing from
a zone to the other one (what re-
turns to the release of energy) ac-
cording to the crank angle.

The peak pressure is still increased
because of spark configuration.

We notice the decrease of effective
intake displacement, because of in-
take mass diminution.

The gas flow of the fresh zone to
burn is hardly upper because of the
configuration of ignition which re-
quires a geometrical distance to be
browsed by the flame front, slightly
shorter.

The energy balance below indi-
cates a 46 % efliciency that is a 12
% improvement compared with
the previous configuration. The
improvement of efficiency, com-
pared with the classic engine is of
(46%-34)/34% = 35 %.
CONCLUSION

Within an internal combustion
engine, the energy of the fresh mix-
ture is gradually transformed at first
into heat by combustion then into
mechanical work and heat losses
in walls, heat and remaining pres-
sure characterizing the enthalpy in
the exhaust. So the decrease of heat

80 . T
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T

250 300
Angle vilebrequin [dv]

500 —— 5
400
300
200

Masse [mg]

100

100 150

200 250 300
Angle vilebrequin [dv]

350 400

160

Deéhit de gaz inter-zones [mg/dyv]

Fig. 9. Pressure, masses and flow of burning

losses in walls would allow increas-
ing possibly the efficiency and the
level of enthalpy available on the
exhaust. To achieve it, it would be
advisable in particular to reduce
the surface/volume ratio, and it
especially as the temperature and
the turbulence are important, that
is around the TDC. The concept
of piston motors, connecting rod
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and crank, among which the shape
of chamber and the kinematics are
dictated by numerous imperatives
and compromises, seem to have
reached the asymptote of the re-
duction of these losses, while they
remain all the same very important.
A more elaborate optimization thus
requires a change of paradigm.
By rethinking completely the
kinematics and the shape of the
chamber, the unpublished en-
gine with quasi-spherical cham-
ber allows to decrease strongly
the surface/volume ratio and the
need in aerodynamics with for
consequence an important reduc-
tion of heat losses in walls and an
increase of the efficiency and the
exhaust enthalpy. Furthermore,
the variability of the timing dia-
gram contributes to decrease the
losses by pumping in the partial
loads and to increase the efficien-
cy on a wide range of speed by
one over power stroke of exhaust
gases (cycle of Miller).

We so hope that this article will
arouse certain interest to study this

concept of architecture of chamber

very promising.
Fig. 12. Pressure, masses and flow of burning yP &
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1
<1% 12X =]
1Fk- | T SPagm M |Gy .
B Unbumt at exhaust asl )
[ Exhaust enthalpy 5% ' < v [em?]
[ Heatwall losses 06l A .
[ Roots work
- Mechanical work [ I, T P S A~ I S T e DR
D.2 ........................................... -
<1% 2% DD 1I:lID 200 3_:ID 4l:lll:l 500
Angle vilebrequin
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Gercetari experimentale privind
hibridizarea unui autovehicul

Experimental Research on
the Hybridization of a Road Vehicle

ABSTRACT

The electrification of the powertrain is one of the best solutions in the quest for obtaining
emissions within the even more narrow limits imposed by legislation, with no penalty
to the dynamic performances of the vehicle. This article describes a study regarding the
possibilities of hybridization of a road vehicle. Based on real life situations, the custom

driving cycles have been defined by means of GPS tracking. These driving patterns were
further used in a simulation environment to test various configurations of classical and
hybrid powertrains. The performances of the vehicle before and after hybridization were

compared pursuing the change in

and fuel ¢ fi

Keywords: driving cycle, driving simulati

engine

,IGPS .logging, hybridvehicle.
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l D Ing Fig. 1. Arhitectura unui hibrid serie.
Cristian loan LEAHU electric §i un motor termic, de obicei Tabelul 1
un motor cu ardere internd, dar nu
sunt limitari privind utilizarea chiar Caracteristicile ciclului de condus propus
| Drd. ing. si a unui motor cu ardere externa.
Marius LAZAR Unul dintre principalele avantaje ale | Distantd totald 7.7 km
Universitatea Trnsilvania Brasov, A utilizirii propulsiei electrice este ace- | Vitezd maxima 65 km/h
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dan.dogariu@gmail.com
teristicd de tractiune ideala si flexi- Durata 910 s

1.INTRODUCERE

Notiunea de autovehicul hibrid nu
este noud. La inceputurile istoriei
auto, vehiculul electric se bucura de
o popularitate mai mare decét cea a
vehiculului echipat cu motor cu ar-
dere internd, care a devenit normal
in zilele noastre.

Autovehiculul hibrid combini cel
putin doua surse diferite de putere
pentru tractiune; de exemplu una
electrica si cealaltd motor termic, fie
motor cu ardere internd, fie cu ardere
externd (cum ar fi o turbind cu gaze)
[1]. Sursele de putere pot fi foarte
diversificate, in special datorita teh-
nologiei actuale. Cu toate acestea,
cea mai frecvent i cu succes utilizatd
asociere de surse de putere pani in
prezent implici cel putin un motor

bilitate mare, ne mai fiind nevoie de
transmisia clasici cu ambreiaj, cutie
de viteze, arbori, diferential, planeta-
re si alte componente ale transmisiei
[1]. Dar, neajunsurile autonomiei
vehiculului electric §i costurile ridi-
cate de intretinere, ii limiteazi folosi-
rea la aplicatii industriale si vehicule
de orag. Cu toate acestea, asistam la
o revenire in fortd a marilor produ-
catori la electrificare i hibridizare.
Principalul motiv fiind incercarea
de a reduce consumul si emisiile sa
se incadreze in limitele legale, fird a
compromite performantele dinami-
ce ale automobilului [3].

In timp ce toate vehiculele hibride,
care sunt produse in serie, folosesc
motoare electrice pentru asistarea
motorului conventional CI (com-
pression ignition) sau PI (positive

Tabelul 2

Conditii initiale de incercare

Presiunea atmosferica
Altitudinea
Declivitatea drumului

Temperatura mediului ambiant

22 -25°C

748 mmHG

680 m

< 0.1 % (neglijabil)

ignition), trebuie sa atragem o
atentie speciala asupra tratdrii ga-
zelor de evacuare. De exemplu,
functionirile pe perioade scurte ale
motoarelor termice o si conduci
la un timp insuficient de incilzire
a catalizatorului catalitic, care in
consecinta isi va reduce randamen-
tul de conversie [3].

In aceastid lucrare, configuratia de
tractiune aleasa este aceea de hibrid

serie, aga cum se prezinta in figura

1, in care motorul cu ardere internd
nu este conectat la rotile motoare in
mode direct, prin mijloace mecanice.
Din moment ce motorul termic este
utilizat ca sursa principala de ener-
gie, pentru a genera energie electrici
cu ajutorul unui generator, si nu este
implicat in mod direct in tractiunea
rotilor, acesta poate functiona in
regimul de randament maxim, ast-
fel imbunitatindu-se consumul de
combustibil [1].

13
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Cu ajutorul dispozitivelor electrice
de putere, se poate recupera o parte
din energia de frinare a autovehicu-
lului, in timpul procesului de franare
regenerativa.

Avantajele utilizarii tractiunii exclu-
siv electrice la roati fata de propulsia
clasica se pot observa cel mai bine
in timpul condusului in oras, unde
opririle §i pornirile de pe loc sunt
frecvente. In aceste situatii dificile
pentru motorul termic, operarea la
regim constant sau chiar oprirea mo-
torului termic contribuie la un nivel
redus ale emisiilor.

Comparatiile oficiale ale performan-
telor autovehiculelor privind emisii-
le si consumul de combustibil se fac
dupi testarea autovehiculelor con-
form unui ciclu de condus standardi-
zat, cam ar fiNEDC (New European
Driving Cycle) [1].

Complexitatea studiului a constat
in definirea unui ciclu personalizat
de condus, prin masuriri directe pe
autovehiculul rutier in trafic. Ciclul
personalizat de condus se referd la
o situatie reald, care, la prima vede-
re pare a fi potrivit pentru utilizarea
unui autovehicul hibrid.

Rezultatele masurate au fost intro-
duse intr-un mediu de simulare a
unde

propulsiei  autovehiculelor,

ambele versiuni, hibrida si clasica,

ale autovehiculului au fost testate
comparativ.

Lucrarea compard cele douid so-
lutii considerdnd influenta perfor-
mantelor de condus asupra consu-
mului total de combustibil si a
emisiilor.

2. INREGISTRAREA
CICLULUIDE CONDUS

Un ciclu de condus este un regim
standardizat de conducere al au-
tovehiculului. Acest sablon este
descris de un grafic in coordonate
viteza-timp.

Ciclul personalizat de condus a fost
definit pe o ruti obisnuitd, de nave-
ta, cu pornirea situatd intr-o zona
rezidentiala si oprirea la serviciu, la o
fabric3, in afara oragului. Evident s-a
considerat §i ruta pe traseul intors.
S-au inregistrat mai multe cicluri de
condus, dar cel prezentat in aceastd
lucrare este cel mai solicitant, fiind
inregistrat in timpul unei ore de varf
si pe traseul intors, adica pornind
direct in extraurban, inspre centrul
oragului.

Principalele valori ale ciclului de
navetd sunt inscrise in tabelul 1 si
conditiile in timpul mésurarilor, in
tabelul 2.

Pentru un autovehicul modern echi-
pat cu un sistem complex de tratare
a gazelor de evacuare, o distantd mai
mica de 10 km este insuficienta pen-
tru a-i asigura parametrii functionali
necesari [3].

Inregistrarile ciclului de condus s-au
realizat direct pe autovehicul, in
timpul circularii in conditii reale de
trafic catre destinatie. Performantele
vehiculului utilizat sunt similare cu
cele ale vehiculului virtual utilizat in
simulari.

Aparatura utilizatid pentru masurarea
ciclului de condus este prezentati in
figura 2.

Dispozitivul GPS impreund cu
smartphone-ul, setat pe modul de
navigare, au inregistrat in paralel
datele referitoare la traseul urmat
de vehicul. Antena speciali GPS a
permis transmiterea datelor in timp
real folosind interfata bluetooth intre
aceasta si laptopul.

Informatiile s-au salvat intr-un fisier
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tipic de logging pentru cele trei
dispozitive GPS, de tip NMEA.
Informatia principald preluati din
fisierul NMEA contine deplasarea
relativa dintre doud puncte masurate
prin GPS la intervale precise de timp
(0,1s).

Aceste valori au permis obtinerea
unui grafic al vitezelor in timp real,

care va avea rolul de dimensiune de
intrare pentru simularea propulsiei
hibride.

In acest mod, s-a obtinut ciclul de
condus, care poate fi observat in fi-
gura 3.

in figura 4 este prezentata schema
bloc a procesului de achizitie de date
dupid care am realizat incercarile
descrise.

Fati de ciclul NEDC din figura S, ci-
clul propus este unul semiurban, cu
mai putine porniri si opriri. In acest
ciclu, autovehiculul porneste direct
in extraurban, cu motorul neincilzit.
Perioadele de stationare sunt reduse
in ciclul propus, totusi traseul scurt
poate afecta functionarea agregatelor
auxiliare ale unui vehicul hibrid.

Cu ajutorul unui program de urma-
rire (GPS TrackMaker) se poate vi-
zualiza pozitia autovehiculului pe o
harti virtuala.

Programul specializat pentru ur-
mirire prin GPS oferd posibilitatea
exportului informatiei salvate in
mai multe extensii, astfel incat se
poate suprapune traseul urmarit
peste o harti digitala. Cu toate aces-
tea, cea mai importanti optiune de
export pe care acest program o are
este extensia care face legitura cu
MatLab-ul, unde s-a realizat simula-
rea propulsiei.

Versiunea de MatLab a figierului
permite reprezentarea grafici a ci-
clului de condus, cum se poate ob-
serva in figurile 3 si 4, dar si salvarea
informatiei inregistrate in baza de
date a mediului de simulare a tre-
nului de propulsie, care ruleaza sub
MatLab.

3.SIMULAREA
VEHICULELOR PROPUSE

PE CICLUL DE CONDUS
PERSONALIZAT

Programul de simulare a trenului de
propulsie utilizeazi ciclul de condus
ca datd de intrare pentru vehiculul
testat in privinta estimarii consumu-
lui de combustibil si a emisiilor.
Principalele optiuni ale programului
de simulare sunt:

® Determinarea estimativa a con-
sumului de combustibil;

® Previziuni asupra utilizarii sau

15
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pierderii energiei pentru autovehi-
cule conventionale, electrice sau hi-
brid electrice;

o Comparatii intre emisiile rezultate
dupd un numar de cicluri;

e Optimizarea  rapoartelor  de
transmitere in vederea reducerii
consumului de combustibil sau
imbunatitirea performantelor.

Pasii generali de urmat pentru o
simulare a trenului de propulsie
in programul Advisor (ADvance
Vehlcle SimulatOR) sunt urmétorii:
Pasul 1 - Definirea autovehiculului;
Pasul 2 — Definirea cazului de stu-
diat, a conditiilor inifiale si rularea
simuldrii;

Pasul 3 - Vizualizarea rezultatelor.
Mai intai, un vehicul conventional a
fost simulat pentru a verifica verosi-
militatea procesului §i parametrilor
de testare, comparativ cu vehiculul
folosit la incerciri, considerat model.
Conform specificatilor descrise mai
sus, in primul pas al simulirii se
defineste autovehiculul.

In figura 6 se prezinti configurarea
autovehiculului clasic.

In tabelul 3 sunt descrise caracteris-
ticile autovehiculului clasic ales pen-
tru testare.

Definirea autovehiculului

nominali,

include
puterea randamentul
motorului, harta motorului, mase,
dar si sarcini auxiliare, cum ar fi ae-
rul conditionat, faruri, radio, scaune
incalzite, stergitoare i alti consuma-
tori care pot fi definiti cu ugurinta.
Motivele pentru care s-a ales un mo-
tor cu aprindere prin scinteie sunt
constructia usoard, dispozitive de
tratare a gazelor de evacuare com-
pacte, rulare silentioas3, nivel scazut
de vibratii, dar se si potriveste cu
vehiculul cu care s-au realizat inregis-
trarile [2].

Urmitorul pas este alegerea ciclului
de condus, aga cum se poate observa
in figura 7.

Pentru testarea pe o durati mai lungi
decit cea a ciclului, se poate repeta
ciclul de mai multe ori sau se poate
crea unul din mai multe cicluri pre-
definite, astfel se poate realiza un
traseu dus — intors, format din cele

doua trasee separate.

16

Component
wheel_sxle - plot contred
Piot Variable (Select Axis Firat)
wh_brake_as_pwr v (7] ¥ofobts 4+
Fuel Consumpten (L1100 km) 51
Gasone Equwvalent 51
Cmtance (km) 13
=S
E
2 500
=1
H
0 L .
0 100 200 300 400 500 600 T00 800 900 1000 Max. Accel (mvs'2) 2
0.06 T T T T Distance n 3 (m): nia
— hc Tene nn 0 4km (3 nis
2 004 co/10 Max Speed (omph): 135
3 nox
£ —— pm
E 002
0 L. s Ak i
H 300 400 500 600 700 800 900 1000
— wh_brake_lo:
E 3F l L. ”'Wl Missed Trace by » 2
s
o 2} |
i
a 1} L -
5 0 " ' W - T L " "
0 100 200 300 400 500 600 T00 800 900 1000

L4
?
Exraual ARartrast -7
Snegy Sicage frmt v | 7
: ?
Metor w7
?
s ?
Gararatar ng +| 7
Transmesson mm w|?
Component Piat Selection (3
fuel_converter =~ fe_effciency - —’.
e ?
LR - rme— e —
&0 ?
2
- m 7
7 % ?
-— = Y
é’ - 03 T — || Pewertran Conma ?
5 »
E frant whesigrve @ rear wheel drve
5 2%
20
.2 o1 -Pg - . View Block Diagram BD_SER
- 15
0 > .Ma T F

OO 1000 2000 3000
Speed (rpm)

Rezultatele simularii  vehiculului
conventional, prezentate in figura
8 pe ciclul dorit prezintd in primul
grafic viteza autovehiculului, impor-
tanta pentru a verifica daci vehiculul
poate urmirii ciclul de condus, in al
doilea grafic temperatura cataliza-
torului, importanti pentru a studia
eficienta catalizatorului catalitic,
apoi emisiile poluante si puterea
pierduti la roati in timpul franrii.
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Fig. 9. Definirea autovehiculului hibrid serie.
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Tabelul 4

Caracteristicile autovehiculului hibrid de testat

P, Puterea nominala. [benzinal 30 kW
Py Puterea nominald. [electric] 60 kW
P Puterea generatorului 25 kW
Py Puterea de varf a bateriilor 25 kW
SOC  Starea de Incarcare inifiald a 70 %
bateriilor

ny, Masa estimativa a bateriilor 90 ke
m, Masa estimata 1120 ke




Ingineria automobilului Vol. 9, nr. 1 (34) / martie 2015

Component

ohaust_afedrest e |

Plot Varabie (Select Axs Frst)

Fusl Consumption (L1100 km) 45
Gascine Equrcalent 45

Distance (km) 366

Acceleraton Test
058 8 kmh 121

34,496 6 mh 6.7
0-130 kmh 26.8

Max &ccel (ms*2) nia

Dastance n S5 (m) n'a
Teme 0 0.4km (3) nia
Max Speed (kmph) nia

nia %

80 T T T I T
cyc_kph_r
ol | /tt 4 |— kpha
£ 4op \ I -
"2 \V / \V /
Pa ' A -~ d - -
UM M Wirr McL
0?0 500 1000 1500 2000 2500 3000 350 4000 4500 5000
5 osf
‘.
2 0s .
0.
2 04} L
' A L L A A L A A
080 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
hc
o 06 o0 ]
% 04f nox |
E ——pm
¢ 02f E
0 1 | I Ll I Lo 1 o - L ——
5000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
cat out
E 0 cat in
=' 400 ——— manifold out
=
s 200t .
0 1 ]
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Fig. 11. Vizualizarea comparativi a rezultatelor celor doua simulari
pe parcursul a cinci cicluri.

diferenta intre viteza autovehiculu-
lui cerutd de cicly, cu albastru, iar
cu rosu, viteza la care a ajuns vehi-
culul simulat. Se poate aprecia ci
acuratetea cu care vehiculul simulat a
urmat ciclul experimental cerut este
de * 3,2 km/h, adica in jur de 1%.

In al doilea grafic se poate observa,
cu linie rosie, temperatura gazelor
arse care ies din catalizator. Aceastd
temperatura trebuie mentinuta peste
valoarea de 600 °C pentru o eficienta
maxima a catalizatorului [3]. Se poa-
te observa cum temperatura optima

pentru catalizator se obtine abia la
jumitatea traseului de parcurs, ceea
ce nu e favorabil pentru durata de
viata a catalizatorului §i pentru me-
diul inconjurator.

In al treilea grafic se poate obser-
va evolutia emisiilor celor patru
compusi ai gazelor arse, HC, CO,
NOx si PM. Emisiile scad pe masuri
ce catalizatorul se incilzeste. Emisiile
de NOx cresc odati cu accelerarea
autovehiculului pe portiunile unde
viteza acestuia creste.

In ultimul grafic se poate observa

puterea pierdutd prin frinare, acolo
unde viteza autovehiculului scade
rapid.

Modelul pentru vehiculul hibrid se-
rie din figura 9 este definit similar ca
cel al vehiculului conventional.

In tabelul 4 sunt descrise caracteristi-
cile autovehiculului hibrid ales pen-
tru testare.

Rezultatele preliminare au aritat ci
din cauza distantei scurte a trasului
propus, analiza vehiculului hibrid nu
este concludenti.

Vehiculul a ajuns la destinatie fard
ca motorul termic, pe post de gene-
rator, sa fi pornit. Din acest motiv,
ciclul de testat a fost multiplicat de
cinci ori, agsa cum se poate observa in
figura 10.

Din primul grafic se poate recu-
noagte ciclul de condus ca o repetare
a cingi tipare unice.

Al doilea grafic prezinti evolutia sta-
rii de incircare a bateriei pe durata
intregului ciclu compus. Bateria este
70 % incarcatd la inceputul testului
si se consuma aproximativ la mijlo-
cul celui de-al doilea ciclu. Motorul
termic porneste de opt ori pentru a
mentine starea bateriilor undeva pes-
te 40%, in timp ce acestea alimentea-
za motoarele de tractiune.

Generatorul mentine starea de in-
carcare a bateriilor intre limitele bine
definite corespunzitoare unui ma-
nagement complex al bateriilor, cu
scopul prelungirii duratei de viati a
bateriilor [1].

Testarea celor doua versiuni (figura
11) de autovehicul pe parcursul a
unui singur ciclu de condus, a con-
dus la concluzia cum ci vehiculul
hibrid ajunge la destinatie fara a avea
nevoie de sursa de generare a ener-
giei la bord; situatie ideala daci s-ar
putea incarca de la reteaua electrica.

4. CONCLUZII

Conform simularii vehiculului hi-
brid ales, din bilantul de puteri, se
demonstreaza ci un convertor de
combustibil cu o putere de 30 de
kW este suficient pentru a mentine
starea bateriilor intr-un domeniu
functional, chiar daci motoarele de
tractiune au o putere mai mare.

la
mentinerea catalizatorului la o tem-

Singura  problemd rimane
peraturi ridicatd, chiar §i cu regimul
stop-start al motorului termic.
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Presentation of a Wheel Loader with an Electric

Driven Pump and with Electric Wheel Drives

Prezentarea unui incarcator frontal
cu pompa actionata electric si tractiune electrica

1.INTRODUCTION

Legal regulations with regard

to emissions have become very
tough for commercial vehicles. A
new electric drivetrain using the
example of a small wheel loader
will be presented and shows how
the diesel engine and the hydrau-
lic wheel drives can be replaced by
electric wheel drives. The newly
developed synchronous electric
motors combined with 2-stage
planetary gears are battery-sup-
plied. The lithium ion battery is
used as a counter weight in the
wheel loader. A prototype was
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Fig. 1. [1] Electric and electronic structure

built up with the help of a pro-
ducer of commercial vehicles.
The advantages of the electric
drive are better acceleration,

emission. Zero emission is neces-

reduced cycle times and zero advantage in housing zones.
Because of the missing noise
sary when working inside. As well ~of the diesel engine the noise of
the noiseless drive is an important the pump could be heard in an
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Fig. 3. [3, 4] redesign of the axle

inconvenient manner. Systematic
investigation made it possible
to find means in order to reduce
noise emissions to an agreeable
level.
Hydraulic drives only need small
installation space while electric
drives are larger. This made a new
design of the axle necessary. The
new design with optimizations of
the structure and as well of the
bearing positioning now even al-
lows higher wheel loads in com-
parison to the series vehicle.
An electromechanical steering sys-
tem which has high efficiency will
be used instead of the hydraulic
system. The drive motors support
the steering. For the closed loop
control rotary encoders which are
directly mounted at the steering
axle are essential.
2. SYSTEM
The diesel engine, the tank for the
diesel fuel and the hydro motors
are replaced by electric motors
and a lithium ion battery.
The wheel drive at all four wheels
are made of brushless synchro-
nous disc motors in combination
with 2-stage planetary gear sets.
The oil pump which provides the
hydraulic pressure for lifting the
bucket and bucking off as well is
driven by an electric motor of the
same type.
The hydraulic steering is going to
be replaced by an electromechani-
cal steering.
Fig. 1 [1] shows the electric and
electronic structure of the electric
wheel loader. The main microcom-
puter controls the AC controllers
of the wheel drives. If it is neces-
sary the cooling of the controllers
and wheel drives is activated.
The driver operates the bucket
with a control stick. There are two
pedals — one for accelerating and
one for braking. Acceleration and
braking are operated “by wire”.
Braking is realized by the electric
motors and in addition with a disc
brake at two of the wheel drives.

The lithium-ion battery

(LiFeYPO,) has a capacity of 21.4
kWh, a voltage of 70.4 V and a
mass of 211.4 kg. In the trunk of
the wheel loader the diesel engine
and one pump are replaced by the
battery. The battery has also the
function of the counter weight. A
controlled charging of the battery
is besides an adequate cooling
very important. Each cell has to
be monitored with regard to volt-
age and temperature while being
charged.

3. HYDRO PUMP AND NOISE
REDUCTION

Disc motor and hydro pump are
placed under the seat of the driver.
In a wheel loader which is driven
by a diesel engine the noise emis-
sions of the pump are consider-
ably less than those of the engine.
Having electric motors the noise
emissions of the motors are very
low and the series pump (Sauer
Danfoss SNP2) is too noisy. The
calm running pump of Rexroth
company (series S) offers a suffi-
cient reduction of the noise level.
The results of the noise measure-
ments are shown in Fig. 2.

4. REDESIGN OF THE AXLES
The complete wheel drive is
mounted in the steering knuckle.
The wheel drive consists of a disc
brake, a resolver, an electric motor
and a planetary gear. This device is
larger than a hydro motor which
results in a redesign of the axles
(see Fig. 3. [3]). The axles are
optimized with regard to strength
by using the method of finite ele-
ments (see. Fig. 3. at the bottom
[4]).

A special assembly of the slide
bearings with a locating bearing
at the bottom and a combination
of a radial and an axial bearing at
the top make sure that both cross-
beams of the axles are strained by
the weight of the wheel loader (see
Fig. 3 in the middle).

In the upper knuckle pin a ro-
tary encoder in integrated. The
steer angle of each wheel can be
measured.
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Fig. 4. [3] Electromechanical Steering

S. ELECTROMECHANICAL
STEERING

So far the wheel loader has a hy-
draulic steering. Target is the
development of an efficient elec-
tromechanical power steering for
wheel loaders. Electromechanical
steering is often used in passenger
cars in terms of efficiency.

Fig. 4. [3] shows the design for the

| serial loader

L7

Durationins

wheel loader with an electric mo-
tor, a belt drive and a screw drive.
Torque vectoring can be realized
because of the wheel drives. The
traction forces of the electric mo-
tors can be used for the support of
the mechanic steering.

6. RESEARCH RESULTS

A significant reduction of noise
emissions can be realized by the

14,7

a8

reverse (full)

replacement of the Diesel engine
and by using a quiet pump.

Very important in respect to the prac-
tical use of an electric wheel loader
are the capacity of the battery and
the acceleration of the wheel loader.
Comparative investigations of the
series wheel loader and the new elec-
tric wheel loader are performed. The
so called “Y-cycle” is used for the test

electric loader

O >

forward (full)

—

reverse (empty)

Fig. §. [pics: 5] Electromechanical Steering

20

drives [S]. The cycle is shown in Fig.
S at the top on the right. The wheel
loader forwards empty, takes the
load (480 kg), drives backwards with
lifted bucket and then goes forwards
again in order to buck off the load.
An average of 25 tests performing
the Y-cycle and additional endurance
tests show the following results:

o The capacity of the battery is suf-
ficient for an eight hours workday.

® Despite of the control of the
prototype, which couldn’t be op-
timized so far, the duration of the
cycles performed with the electric
wheel loader are similar to those of
the series wheel loader.

Fig. 5 shows details of the tests. The
electric wheel loader is faster than
the series wheelloader when driving
with load backwards but because of
traction problems slower when driv-
ing forwards. An improvement of
the control is necessary.

7. CONCLUSION

The concept of a totally electrified
wheel loader could be realized with
a prototype.

The targets with regard to the reduc-
tion of the noise emissions, the capac-
ity of the battery and the dynamic of
the wheel loader could be achieved.
Lucrare prezentatd in cadrul Congresului
international al SIAR ,Science and
Management of Automotive and
Transportation Engineering — SMAT

2014”, Universitatea din Craiova.
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Globalization of the Automeotive Industry - Focus on
German Automotive Manufacturers

Globalizarea industriei de automobile — focus pe
producatorii germani de autovehicule

REZUMAT

Reducerea barierelor internationale, accelereazi rata de globalizare in industria de
automobile. Internationalizarea sub forma facilitatilor de productie sub amprenta
globala este pe un trend de crestere, in special in randul producdtorilor germani de
autovehicule. Aceastd dezvoltare este important a fi inteleasd la nivel international
pentru ca impreund cu OEM-urile, sd realizeze o crestere a prezentei lor la nivel
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1.WHAT IS
GLOBALIZATION?

The term Globalization
sents expansion into the world

repre-

markets with economic depend-
ence, becoming more of interna-
tional phenomena than restricted
to a particular country or region.
Globalization can be attributed to
developing countries, still being
underdeveloped, provides a cost
benefit to the manufacturing firms
and a systematic breakdown of the
labor unions. Globalization comes
with its advantages and threats
for both the industry and the de-
veloping countries in the world.
Technological advancements have
increased; have broken barriers

global.. Acest lucru implicd faptul cd standardele de productie, cerintele si specificatiile
trebuie sd fie standardizate in intreaga lume, nu numai pentru OEM-uri, dar si produ-
catori de sisteme si sub-sistem. Piese de schimb, de asemenea, trebuie sd indeplineasca
cerintele legale de locatii de productie individuale, crednd astfel o raspandire fascinan-
td de cunogtiinte si progrese tehnologice in intreaga lume

Cuvinte cheie: Globalizare, industria germand de autovehicule, autoturisme

Fig. 1. German Automotive Manufacturers

and increased fast modes of com-
munications across the world. The
internet, email, telephone and fax
allow faster mode of communica-
tion channels that provide instant

communication. Through logistical

advancements, exchange of goods
and services are possible between
most countries in the world. This
advancement is not only limited
to the manufacturing segment.

With tourism becoming global

Fig. 2. Links between the factors of globalisation [4]

Worldwide
communication

Worldwide
intercultural
exchanae
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Table 1. Production Locations of OEMs based on Maurer [3].

EU-1§ EASTERN ASIA
EUROPE
Austria China
Belgium Belarus India
Finland Rusia Indonesia
France Serbia & Japan
Germany Montenegro Malaysia
Great Britain Turkey South Korea
Ttaly Ukraine Taiwan
Netherlands Thailand
Portugal
Spain
Sweden
EU - New Members NAFTA MERCOSUR
Czech Republic Canada Argentina
Hungary Mexiko Brasil
Poland USA
Romania
Slovenia
Slowakia

EEurope =Nafta

World Wide Car Production Millions of Urﬂta

= Mercosur mAsia =Restoftheworld =
Rest of the world
3%

Mercosur
6%

phenomena, interactions between

the different cultures are happen-
ing at a faster rate. The cultural
barriers are broken and increases
intercultural competence. The glo-
balization in its current form can
be best summarized in this from as
depicted in figure 2 [1].

In the automotive industry, glo-
balization is relevant for almost
a century with examples like the
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manufacturing of Chevrolet passen-
ger cars in India in the early part of
the nineteenth century. Mass pro-
duction as a volume game and man-
ufacturing through suppliers are
more of recent developments in the
global automotive manufacturing.
Until the 1970s, the focus of auto-
motive manufacturing was centered
on the Triad regions namely North
America, Europe and Japan. The

Table 2. World passenger car production2012-2013 [7 adapted].

Region 2012 2013 % Change
Europe 17,246,660 17,289,262 0.2
NAFTA 15,380,715 | 16,074,821 45
MERCOSUR | 3,976,388 4,274,164 7.5
Asia 31,658791 | 34,612,331 9.3
R‘;itb"j;he 2,250,000 2,250,000 0.0
Total 70,512,554 | 74,500,578 5.7

Table 3. Production volumes of German passenger car manufacturers
[7 adapted].

German Car o
Manufacturers 2012 2013 % Change
Domestic Passenger 0
Car Production 5,388,459 5,439,904 1%
Abroad Passenger Car | ¢3¢ ¢16 | g 641,880 5%
Production
Total 13,624,275 | 14,081,784 3%

beginning of the 1980s saw a shift
in this trend with manufacturing
moving towards emerging markets
in Asia. The decade starting from
1981 saw automotive manufactur-
ing emerge in Thailand, Malaysia,
Philippines and South Korea. This
period was considered the first wave
of automotive globalization. This
period saw more manufacturing in-
vestment in Asia rather than China,
South America and Eastern Europe.
The second wave of automotive
globalization was the period from
1990 to 2000. During the second
wave much larger investments were
made in China, South America and
Europe. The third wave beginning
from 2000 saw much more invest-
ments made in China and Eastern
Europe with drop in investments in
Asia, South America and Western
Europe [2].

A recent trend seen as an effect of
globalization is the formation of
strategic alliance formation among
auto majors such that they could
harness each other’s synergies. One
such example is the alliance between
Nissan and Renault. The alliance

is moving towards a Common
Module Family (CMF) which apart
of other benefits will provide a com-
mon pool of parts for small vehicles
and a common platform for a range
of product portfolio [S]. The glo-
balization phenomena are equally
important for the automotive sup-
plier pool. A recent study by Oliver
Wyman showed that globalization
is the fourth important criteria for
success behind customer orienta-
tion, entrepreneurial action and cost
position [6].

The globalization of the automotive
industry is predominantly driven be
technological advancements. This
has led to formation of commercial
blocks that changing the forma-
tion of global markets. These com-
mercial blocks also have a political
relevance. For example, the case of
the European Union shows such
formations by reduction of internal
commercial restrictions, protects
its internal market, dictates new
market rules and controls the global
economic power. The other play-
ers in the market follow the same
concepts and build power blocks of
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000 units
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321 355
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Fig. 4. VW Group Sales volume 2012-2013 [9 Adapted]

their own like the NAFTA (formed
by the United States of America,
Canada and Mexico), MERCOSUR
(formed by the South American
countries), ASIAN (formed by
Asian countries including Japan).
These power blocks of economic
and commercial importance can be
represented as follows [3].

2. WORLD WIDE PASSENGER
CARPRODUCTION
2012-2013

Figure 3 best describes the biferca-
tion of the passenger car produc-
tion world wide. Asia dominates the
world market with close to half of
the produced numbers wih Europe,
NAFTA and MERCOSUR being
distant followers. The rest of the
world contributes a meger 3% to the
production volumes.

It is evident from the data that
production volumes grew margin-
ally in Europe by 0.2% compared
to NAFTA, MERCOSUR and Asia
which grew by 4.5%, 7.5% and 9.3%.
The growth in production volumes
in lesser developed economics in-
dicates the effect of Global players
penetrating local markets. Asia and
MERCOSUR  together contribute

52% of the global production vol-
umes indicating a strong growth in
the developing economies of Brazil,
India and China where global OEMs
benefit from highly skilled but low
cost work force.

3.PRODUCTION VOLUMES
OF GERMAN PASSENGER
CARMANUFACTURERS

It is evident from the production
volumes of 2012 and 2013 that the
German branded car volumes are on
an increasing trend. German passen-
ger car worldwide production vol-
ume dominates the domestic market
production as explained by table 3.
The overall growth is about 3% with
overseas production showing signs of
strong growth.

It is interesting to note that the car
production in the domestic market
grew by 1% compared to the increase
in production volumes abroad by 5%.
The penetration of the German car-
makers in the global market confirms
the effect of Globalization benefits
derived from production locations in
developing economies.

For example, the Volkswagen Group,
headquartered in Wolfsburg inaugu-
rated theirs 107® production plant

worldwide (inclusive of commercial
vehicles, systems and sub system
production) and 18" production
location in the People’s Republic of
China for the manufacturing of trans-
mission parts in November 2014 [8].
The volumes indicated by sale shows
a strong growth among all major
brands owned by the VW group ex-
cept SEAT which had a marginal fall
in sales.

A study by KPMG in 2008-2009
classified countries based on auto-
motive suppliers globalization which
put both German and American
automotive suppliers with the same
globalization index based on location
atabout 78.5% each. Western Europe
excluding Germany was at 90.2%
and Asia with 76.1% was less repres-
sented in the global footprint among
automotive suppliers [ 10].

4. CONCLUSIONS

The production volumes worldwide
show that developing economies
are taking the lead in passenger car
production. The increase in German
brand production outside Germany
also indicates that German Car
OEMS are maximizing the effect of
globalization. This trend will have

some interesting side effects. The
quality requirements in the emerging
markets would increase by leaps and
bounds and would benefit local Tier
2 and Tier 3 who normally would not
have access to such high end prod-
uct and process knowledge. Also the
availability of highly skilled low cost
labour will help in reducing the over-
all process cost of the product.
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Gercetari privind influenta biocarburantilor asupra
legii de degajare a caldurii dintr-un metor Diesel

Research Regarding the Influence of Biofuels on the Law
of Heat Release from a Diesel Engine

ABSTRACT

This paper aims to research the influence of physico-chemical properties of bi-
ofuels on the law of heat release on Diesel engine. The research has been conduc-
ted on a Renault K9K-P732 series engine fueled with biodiesel from sunflower,
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1.INTRODUCERE

Motoarele cu ardere interna vor
continua si domine tehnologia
transporturilor, utilizind combus-
tibili lichizi produsi din surse fosile
si regenerabile. Biocombustibilii
reprezinta cea mai buna optiune
pentru inlocuirea combustibililor
fosili [S].

UE are ca obiectiv cresterea pon-
derii energiilor regenerabile pana la
20% in 2020. Directiva 2009/28/
EC prevede folosirea a 10% biocar-
burant in combustibilii fosili pen-
tru mijloacele de transport pana in
2020. Se estimeazd o utilizare de
aproximativ 18% din terenul agricol
european pentru culturile necesare
producerii biocarburantilor necesari
inlocuirii combustibililor fosili con-
form Directivei 2009/28/CE[S].
Prevederile  Directivei  impun
exigente in ceea ce priveste calitatea
si compozitia chimica a acestora.

Pretul ridicat al petrolului face din
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peanut, grape seed, palm, corn, olive oil and waste oil, in concentrations of 6%

and 10%.

Keywords: biofuels, Diesel, renewable resources, experimental research, inter-

nal combustion engine

Tabelul 1 Caracteristicile motorului Renault K9KP732

Capacitate cilindrica 1451 cm?

Alezaj x cursi 76 x 80,5 mm

Numir cilindri/dispunere/supraalimentare 4/linie/turbosuflanti
Ordinea de injectie 1-3-4-2

Tip injectie Injectie directd, common-rail
Raport de comprimare 15,3:1

Numar supape/cilindru 2

Puterea maxima/turatia de putere maxima 78 kW /4000 rot/min

Cuplul maxim/turatia de cuplu maxim 240 Nm/2000 rot/min
Norma de poluare Euro4

biocarburanti si din combustibilii
sintetici o alternativa viabila din
punct de vedere economic. Trebuie
gisite surse alternative de energie
pentru a putea face fati cererii cres-
cute de energie din toate domeniile.
i acest aditivarea

In context,

carburantilor cu biocombusti-

bili,

de generatia a doua, constituie o

sau combustibili sintetici
directie de actiune pentru viitor.
Alta directie poate fi aceea a dez-
voltidrii unor noi surse energetice,
nepoluante [5][6][7].

Lucrarea de fatd prezintd o parte
din rezultatele cercetarilor expe-
rimentale intreprinse in ultima
perioada de un colectiv de cer-
cetitori din cadrul Universitatii
Transilvania din Bragov privind
influenta folosirii unor diferite sor-
turi de biocarburanti asupra legii de
degajare a caldurii dintr-un motor
Diesel.

Ehf'] e =

Fig. 1. Standul de incercari motoare Horiba Titan 250

2. DESCRIERE TESTE $I
REZULTATE

Testele au fost efectuate pe un mo-
tor Renault K9K P732, de serie,
avand caracteristicile prezentate in
tabelul 1.

Incercirile au fost efectuate pe

standul de incercari motoare
Horiba Titan 250, aflat in dota-
rea Universitatii Transilvania din
Bragov, Facultatea de Inginerie
Mecanici, Departamentul Auto-
vehicule si Transporturi, prezentat
in figura 1.



Ingineria automobilului Vol. 9, nr. 1 (34) / martie 2015

Tabelul 2 Caracteristici senzor piezoelectric Kistler 6005 [1][2]

Intervalul de méisurare 0 - 1000 bar
Sensibilitate -10pC
Linearitate <+0,8 FSO
Frecventa naturald 140 kHz
Temperatura de functionare -196 - 200°C

[ 4
)

Tan

Fig. 2. Traductor presiune din cilindru

Standul este echipat cu o frina
electricd care are rolul de a opune
rezistenta rotirii arborelui cotit. In
momentul functionirii apare un
camp electromagnetic care face
legitura intre statorul si rotorul
franei. Avantajul frinei electrice
il constituie posibilitatea modi-
ficarii instantanee a cuplajului
electromagnetic.

In vederea masuririi presiunii din
cilindru s-a utilizat un senzor pie-
zoelectric de tipul KISTLER 6005
(figura 2), ale cirui caracteristici
sunt prezentate in tabelul 2.
Principiul de functionare al aces-
tui traductor se bazeazi pe faptul
ca prin comprimarea cristalului de
cuart acesta se incarca cu o sarcina
electrice. Sarcina electrica, misu-
rata in pC, este direct proportio-
nala cu presiunea aplicatid. Prin
evalurea sarcinii electrice se poate
determina méirimea presiunii (in-
stantaneu) [3].

Incercirile au fost ficute pentru 15
tipuri de carburanti (motorini fard
biodiesel, motorina in amestec cu
6% si 10% metil-ester de masline,
de samburi de struguri, de palmier,

Tabelul 3. Proprietitile fizico-chimice ale carburantilor testati

Rezultate

. Moto- Floarea Masline Porumb Arahide Palmier Samburi Ulei uzat

Proprietate A lui .
rind soarelui struguri
B6 B10 B6 B10 B6 B10 B6 B10 B6 B10 B6 B10 B6 B10

Densitate | 840,2 | 841,9 | 843,1 | 841,3 | 842 |841,7 | 842,7 | 842,1 | 8434 | 842,1 | 8434 | 841,6 | 843,4 | 842,7 | 8444
(20°C), kg/

m3

Visco- 534 | 527 | 510 | 5,12 | 521 | 5,04 | 499 | 5,12 | 594 | 525 | 532 | 493 | 510 | 527 | 6,15
zitate (20°C),

mm?/s
Cifra cetanica | SI1,1 | 54,5 | 57,6 | 59,2 | 63,8 | 57,6 | 62,1 | 57,8 | 60,9 | 583 | 62,7 | 57,7 | 62,5 | 542 | 58,9
Punct de 67 | 672 | 678 | 695 | 71,8 | 71,4 | 67,3 | 706 | 702 | 766 | 73,4 | 712 | 734 | 708 | 712
inflamabili-

tate, °C
Aromatice, | 17,6 | 11,9 | S | 123 | 11,3 | 112 | 79 | 132 | 9 | 129 | 92 | 148 | 81 | 91 | 105
% vol
Poliaromatice, 1,5 1,2 0 0,1 0 0 0 0,3 0 0 0 0,2 0 0,8 0,9
% vol

Putere 43,16 | 42,58 | 42,19 | 42,60 | 42,22 | 42,63 | 42,27 | 42,59 | 42,20 | 42,58 | 42,19 | 42,51 | 42,07 | 42,56 | 42,19
calorifica,

M]/kg

Punct de -17 -14 -13 -14 -13 -16 -15 -11 -8 -10 -8 -14 -13 -14 -13
tulburare, °C
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Din analiza graficelor din figurile

120
— 3 si 4 se constatd ca amestecul B6
3 100 misline si B10 porumb au o dega-
= jare mare de cilduri in prima fazi a
—
= 80 arderii, iar in a doua fazi cantitatea
= . s .
= de cildura degajata este mai mica,
*»G Pt et
Eary Lrur B .
o ceea ce contribuie la reducerea
= a0 emisiilor de NO .
& 3. CONCLUZII
ar
= 204 Deoarece rezervele de combustibil
™ V| sunt limitate, pretul carburantului
@ i — T ] 1 RN A
ar o este ridicat, mediul inconjurator
—40 -20 20 80 . . .
20 trebuie protejat de emisiile poluan-
"RAC te ale motoarelor cu ardere interna,
motorina 62 f.s. s-au facut cercetari pentru gisirea
6% uzat 62 masline de resurse alternative.

6% arahide
62 strusuri

6% porumb
624 palmier

Biodieselul poate fi folosit in ames-

tec cu motorina in proportie de

Variatia legii de degajare a cildurii la folosirea biocombustibililor in proportie de 6% pani la 20% fira modificiri ale in-

stalatiei de alimentare a motorului.

—— 10% uzat
10% porumb
102 palmier

102 masline
102 arahide

1026 struguri

Fig. 4. Variatia legii de degajare a cildurii la folosirea biocombustibililor in proportie de 10%

de arahide, de porumb, de floarea
soarelui, de ulei alimentar uzat).
Metil-esterii au fost sintetizati con-
form ecuatiei conventionale de
transesterificare a uleiurilor vege-
tale in prezenta metanolului, utili-
zand drept catalizator hidroxidul
de potasiu.

Procesul de transesterificare a avut
loc in urmitoarele conditii stan-
dard: temperatura reactiei 60°C,
presiune 1 bar, raportul metanol/
ulei vegetal 6:1, 1% hidroxid de

potasiu, turatia de amestecare 550
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rot/min, timpul reactiei 120 min
In tabelul 3 sunt prezentate carac-
teristicile combustibililor utilizati
in teste [4].

Testele au fost efectuate la turatia
de putere maximi a motorului
(3700 rot/min) si la o sarcina de
100%.

Sistemele moderne de injectie in-
jecteaza volumetric combustibilul
in cilindru. Deoarece densitatea
amestecurilor de biodiesel este
mai mare decat densitatea moto-

rinei, masa de amestec injectatd

in cilindru este mai mare, ceea ce
compenseazi puterea calorifica
mai redusi. Toate amestecurile
de biodiesel au cifra cetanici mai
ridicata decit a motorinei, ceea ce
duce la intarzieri mai mici la au-
reduse de formare a zonelor cu
amestec bogat.

Variatiile legii de degajare a cildurii
pentru tipurile de biocombustibil
folosit in cele doua proportii alese
(6% si 10%) sunt reprezentate in

figurile 3 si 4 [4].

1440 . o . . .
E i Puterea calorifici a biodieselului
- este mai redusi decit cea a moto-
< 120 o s )
of _ rinei, dar are calititi de autoaprin-
— . . . s .
e 100 dere mai bune (cifra cetanici mai
= mare). Prin cresterea cifrei cetanice
Ewu
T = se reduce intarzierea la autoaprin-
wr . . <
< &0 dere si se obtine o ratd de crestere a
= presiunii mai mici, ceea ce conduce
T 40 . . -
oo e la timp mai mare de ricire a gazelor
3 20 de ardere. Datorita lipsei hidrocar-
= | burilor aromatice si poliaromatice
E" i . O , din biodiesel temperatura flicarii
-40 =20 80 este mai mici. Biodieselul cu nivel
20 d 1 e -
e saturare ridicat si cifrd cetanicd
°RAC ;
mare are emisii de NOx mai mici.
motorina — 10%:f.s.

BIBLIOGRAFIE:

[1] AVL - Engine instrumentati-
on, Cooling system ZP91: Austria,
September, 2002

[ZFAVL — ICE Physics & Chemistry
Manual, 2010

[3] AVL - Microifem Multipurpo-
se module 4FM2: Austria, January
2006

[4] Benea, B.C, Cercetari privind
utilizarea biocarburantilor pentru
motoarele de autovehicule - teza de
doctorat

[S] BIOFRAC, B.R.A. Council,
yBiofuels in the European Union:
A Vision for 2030 and Beyond’,
European Communities, Report
13,2006

[6] EEA, Air quality in Europe
- 2012  report, European
Environment Agency, 2012

[7] Ekrem, B., Effects of biodiesel
on a DI diesel engine performance,
emission and combustion characte-
ristics, Fuel, vol. 89(10), pag. 3099-
3105, 2010



EUROPEAN AUTOMOTIVE ENGINEERS COOPERATION

SOCIETATEA INGINERILOR
DE AUTOMOBILE DIN ROMANIA

S i |=| H UNIVERSITATEA POLITEHNICA DIN BUCURESTI

S~ CAFC
s 2015 S
| E5FA 2015

The European Automotive Engineering Congress
EAEC/ESFA 2015

Bucharest, Romania
25 - 27 November 2015

European Automotive Engineers Cooperation - EAEC, Society of Automotive Engineers of
Romania — SIAR and the Department of Motor Vehicles of the ,,Politehnica” University of
Bucharest organizes
the 15¢" edition of the European Automotive Engineering Congress
the 9" edition of the International Congress

»ESFA - Fuel Economy, Safety and Reliability of Motor Vehicles”

This will be a common conference of the traditional biannual EAEC Congresses and the
annual SIAR Congresses.This year congress will be hosted by the “Politehnica University
of Bucharest”. Are invited to present their research results, both academics, scientists,
and other specialists in automotive engineering, transportation and road safety.

During the congress will take place and the final stage of the second edition of the national contest
for students in automotive engineering “Professor eng. Constantin Ghiulai” within the field of
Automotive Dynamics.

More details and the instructions for preparing a paper please find
in the Conference website: www.eaec-esfa2015.com

CONTACT:

Societatea Inginerilor de Automobile din Roménia Universitatea Politehnica din Bucuresti
Facultatea de Transporturi Facultatea de Transporturi
Parter, sala JC005 Departamentul de Autovehicule Rutiere
Splaiul Independentei nr. 313 sector 6 Splaiul Independentei nr. 313 sector 6
Cod postal 060042 Cod postal 060042
Bucuresti Bucuresti
Tel /Fax: +4.021.316.96.08 Tel./Fax: +4.021.402.95.48
e-mail: siar@siar.ro www.autovehicule-rutiere.ro
www.siar.ro

SIAR - Societatea Inginerilor de Automobile din Romania este membra

International Federation of Automotive Engineers Societies T‘"
www.fisita.com ;]

European Automotive Engineers Cooperation




A

A REGTRULATO ROV

ke RS S

PROGRAMARI
021/9672

INFORMATII
021/318.17.30

ADRESA
Calea Grivitei 391A
sector 1, Bucuresti

Www.rarom.ro

elSSN 2284-5690 - pISSN 1842-4074



