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ROLOFF / MATEK ORGANE DE MASINI, Editia 17,

Roloff/Matek | Roloff/Matek Normare, Calcul Proiectare

Organe de | St LU lCEE Autori: Ing. Dieter Muhs, Ing. Herbert Wittel,
Masini v Masinj ...

Prof. dr. ing. Dieter Jannasch, Prof. dr. ing. Joachim
Vo Vossiek
Lucrarea, destinata in special studentilor, reprezinti editia in limba roma-

na a cartilor din seria ,Roloff Matek Maschienenelemente” din Germania

si cuprinde in volumul I reguli ale procesului de proiectare, a componen-
telor si grupelor constructive ale maginilor, bazate pe norme ISO si DIN, grupate in capitole independente cum sunt
Fundamente generale de proiectare, Tolerante, ajustaje si calitatea suprafetelor, Calcule de rezistentd, diverse tipuri
de asamblari, Osii arbori, fusuri Asamblarea arborilor si rotilor etc. O sere de exemple, complet rezolvate, din diferi-
te capitole, permite cititorului aplicarea efectiva a cunostintelor asimilate si directionarea calculelor proprii.
Volumul II cuprinde date necesare proiectarii, diagrame, extrase din norme si recomandari rezultate din practici,
Tabele si Anexe, grupate pe capitole cum sunt Lagdre cu alunecare, transmisii prin lanturi si curele, Elemente pen-
tru conducerea fluidelor, angrenaje, precum si un capitol de tribologie. Anexat volumului II se afld un CD cu module
ale programului de calcul pentru organe de masini, MDESIGN, al firmei TEDATA GmbH din Bochum, Germania.
Compact-discul contine un program destinat calculului organelor de masini, asamblarilor, articulatiilor §i materia-
lelor folosite uzual. Avind incluse in baza de date standarde, acest program este un instrument de calcul important
pentru orice inginer. Programul, in limba englez3, beneficiaza si de documentatia de internet a editorului.

Editura Matrixrom 2008, ISBN 978-973-755-412-3, 862 pagini, pret 80 lei.

INSTRUMENTE STATISTICE UTILIZATE IN
MANAGEMENTUL CALITAIII
Autor: Boroiu Alexandru

Imperativul sub care s-au dezvoltat instrumentele statistice in domeniul calitatii a

fost acela de ale face cat mai accesibile, astfel incét ele sa poata fi utilizate inclusiv
de catre operatorii de la postul de lucru. Un moment semnificativ in acest sens il

constituie selectarea celor mai uzuale instrumente statistice utilizate in manage-
mentul calititii §i reunirea lor sub denumirea generici de ,cele sapte instrumente

statistice ale calitatii“ (graficele, histograma, diagrama de corelatie, analiza prin
stratificare, diagrama Cauze—-Efect, diagrama Pareto, fisa de control).

In acest context, in lucrarea de fati s-a urmarit si fie prezentate cele mai eficiente instrumente statistice
utilizate in managementul calititii in industria de automobile, cu aplicatii inspirate din cazuri reale sau ima-
ginate cit mai realist.

De asemenea, s-a avut in vedere noua abordare de tip preventivin managementul calitatii, in sensul orient3-
rii atentiei asupra proceselor, capabilitatea acestora fiind cea care determin, in final, calitatea produselor.
Sunt prezentate fundamentele teoretice, formulare de lucru si studii de caz pentru cele mai uzuale instru-
mente statistice, dar si aplicatii mai complexe: analiza sistemelor de masurare, efectivitatea globali a echi-
pamentelor, dezvoltarea functiei calitétii.

Lucrarea poate fi procurati in format electronic de la autor (alexandru.boroiu@upit.ro) sau in format fizic
de la Catedra de Automobile a Universitatii din Pitesti.

Editura Universitatii din Pitesti, 2010, ISBN: 978-606-560-108-4,182 pagini.
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GONAT 2010
0 manifestare stiintifica de prestigiu

A
n perioada 26-29 octombrie 2010 s-a

desfagurat la Centrul de conferinte al

Universitatii Transilvania din Bragov a 11-a
editie a Congresului international CONAT 2010.
Organizat sub auspiciile FISITA, EAEC, SAE Int.
si SIAR, Congresul a marcat 20 de ani de la fonda-
rea SIAR si de la afilierea acesteia la FISITA.
Printre participantii importanti, care au contribuit
la succesul lucririlor Congresului remarcim pe:
prof. Giinter Hohl - vice presedinte pentru Europa
al FISITA si presedinte al EAEC, Dr. Peter Pleus —
presedinte al Schaeffler Group Automotive, dr. Kurt Kirsten — vice presedinte
CD, Schaeffler Technologies GmbH, prof. dr. Giovanni Cipolla - GM Diesel
Hybrid Center Torino, dr. ing. Sorin Buge — RTR, dr. ing. Constantin Stroe —
presedinte ACAROM, prof. dr. Ion Visa — rectorul Universitatii Transilvania
din Brasov, prof. dr. Eugen Negrus — presedinte SIAR.
In cadrul celor sapte sectiuni ale Congresului au fost prezentate 180 lucriri,
dintre care 44 au apartinut celor 53 specialisti veniti din 18 tari de pe patru
continente: Europa, America, Asia, Africa.
Acestora li s-a aldturat o sectiune dedicati creatiei stiintifice studentesti, cele
mai valoroase lucriri fiind rasplitite cu premii oferite de firmele Schaeffler
Group, AVL si Universitatea ,Transilvania” din Brasov.
In paralel s-au desfisurat forumul ACAROM cu tema ,Inovare in industria de
automobile” si patru workshop-uri ce au dezbatut teme de interes din ingine-
ria autovehiculului, a transporturilor, a combustibililor alternativi §i a mana-
gementului securitatii rutiere.
Firme importante pentru industria automobilistica precum: Schaeffler Group,
RTR, AVL, Horiba, dSPACE, MaxCAD, INAS, LMS, B&K, Sebert Techn,
Spectromas, au organizat expozitii si au oferit consultanta.
Studentii automobilisti bragoveni au prezentat monopostul de formula
Student cu care au participat la concursurile de la Silverstone si Barcelona, iar
studentii automobilisti oradeni au expus o serie de concept-cars cu propulsie
hibrida.
Prin numérul mare de lucriri de inalt nivel prezentate in cadrul sectiunilor si
tematica de acuti actualitate, prin numarul mare de participanti striini in sec-
tiuni, forumuri si workshop-uri, se poate afirma ca Congresul CONAT 2010
a fost un real succes, el reusind si facd cunoscut stadiul actual, de ridicat nivel,
la care se gisesc invatiméntul, cercetarea si industria roméneasci de autove-
hicule.

Prof. Dr. Gheorghe-Alexandru RADU

GONAT 2010

A Prestigious Scientific Event

International Conference Center took place the 11 edition of the
International Congress CONAT 2010. Organized under the auspic-
es of FISITA, EAEC, SAE International and SIAR, the Congress marked 20
years since the foundation of SIAR and its joining FISITA.
Among the most important participants, who have contributed to the success
of the Congress, we notice: Prof. Guenter HOHL — FISITA Vice President
Europe and EAEC President, Dr. Peter PLEUS - President of Schaeffler
Group Automotive, Dr. Eng. Kurt KIRSTEN - Vice President Engine Systems
Division Schaeffler Technologies GmbH, Prof. Dr. Giovanni CIPOLLA -
GM Diesel Hybrid Center, Torino, Dr. Eng. Sorin BUSE — General Manager
RTR, Dr. Constantin STROE - ACAROM President, Prof. Dr. Ion VISA —
Rector of Transilvania University of Brasov, Prof. Dr. Eugen NEGRUS - SIAR
President.
During the Congress sections 180 papers were presented, of which 44 papers
belonging to the 53 specialists from 18 countries on four continents: Europe,
America, Asia and Africa.
There was added a section dedicated to students scientific creations in which
the most valuable papers were rewarded with prizes provided by Schaeffler
Group, AVL and Transilvania University of Bragov.
At the same time was organized the ACAROM Forum about Innovation in
Automotive Industry and four other workshops: Automotive and Transport
Engineering, Alternative Fuels, Computer Based Engineering, Systems for
Management of the Road Safety.
Important companies for the automotive industry such as: Schaeffler Group,
RTR, AVL, Horiba, dSPACE, MaxCAD, INAS, LMS, Bruel&Kjaer, Sebert
Technologie, Spectromas were presented in an exhibition area.
Automotive students from Bragov have presented the Formula Student race-
car — designed and manufactured by them - that participated in the last two
years at Silverstone and Barcelona.
In addition, students from Oradea have presented a series of hybrid propul-
sion concept-cars.
Considering the large number of papers with great scientific level presented
during Congress sections, the topics of acute actuality, the large number of
foreign participants in sections, forums or workshops, we can now conclude
that the CONAT 2010 Congress was a success, managing to acknowledge,
the high level state of the Romanian education, research and automotive
industry.

During October 27%-29" 2010, at the Transilvania University

Prof. Dr. Gheorghe-Alexandru RADU
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Andras Siegler's Interview for Ingineria
Automobilului Director of Transport Research,
European Comission

Ingineria Automobilului: In what context the European Green
Cars Initiative was launched and what is its aim?

Mr.Andras Siegler: In 2008 it was clear that the economic crisis
was hitting Europe hard. In response, the European Commission
launched an economicrecovery package, whichincluded the Green
CarsInitiative. Ouraimwith this public-private partnershipistogive
the automotive industry aboost at a time when we risk losing many
jobs and the long-term competitive edge of an important sector.
We did notwant to supportthe industryblindly, butlooked for ways
to encourage structural strengthening of the sector. The European
Green Cars Initiative now uses a triple-tiered approach: first of
all, we support research activities via grants distributed under the
European Framework Programme (FP7). We support work on a
broad range of topics, such as raising the efficiency of internal com-
bustion engines, developing electric and hybrid vehicles, and using
intelligent transport systems to enhance logistics and co-modality.
The second tier of the European Green Cars Initiative comprises of
loans for innovation that the European Investment Bank is provid-
ing. Thirdly, wefocus onmeasures tospurup demandforautomotive
technology. In Romania, you will surely know of the benefits given
to people taking their old cars off the road in scrapping schemes.
Another example of a demand-side measure is the promotion of
the acquisition of clean buses through a new procurement policy.
You will notice that we try to stimulate the industry to invest in
modern and green technologies. That’s not only because this will
give European manufacturers a competitive advantage, but also
because the future demands ever safer and greener transport.

L.A.What role do the universities play in EGCI?

Mr.Andras Siegler: A very important one! For a start, universi-
ties have their say in European Technology Platforms. These plat-
forms of delegates from the industry and the research world set
the priorities for research and development in their own sector.
On top of that, universities actually carry out a great deal of
that research. In response to the Green Cars Initiative’s first
call for research proposals in July 2009, 21% of the total fund-
ing (EUR 23.5 million) was requested by higher education or-
ganisations. We have recently launched another call (published
on 20 July 2010) and I hope that the participation of universi-
ties will be at least at the same level. Ideally, academic research-
ers combine forces with those working in the industry, so that
we find ways to commercially deploy technological novelties.

LA. What opportunities does EGCI offer to the Romanian car
manufacturing sector?

Mr.Andras Siegler: The Romanian car manufacturing sector can
profit from grants for their research and development efforts. We
regularly launch calls for research proposal in the context of the
Green Cars Initiative. I would like to stress that these are not only
open to big, private parties. Small and medium sized companies
often have very good ideas and we welcome them to submit these.
In addition, Romanian car manufacturers can apply for loans
offered by the European Investment Bank for projects that
help increase energy efficiency and reduce CO2 emissions.
If you are innovative and willing to work together with partners
from all of Europe, the Green Cars Initiative definitely has some
interesting opportunities on offer.

Director Andras Siegler we thank you very much for your
interview.
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Development of a Particular Urban Driving Gycle

Realizarea unui ciclu de deplasare intr-un anumit mediu urban

!ﬂ&.@.

Dinu Janos  Ovidiu-Vasile
COVACIU PREDA FLOREA TIMAR  CAMPIAN
Transilvania University of Bragov, Roménia

dinu.covaciu@unitbv.ro
Luis GOMES
NOVA University Lisbon, Portugal

REZUMAT

Un ciclu de deplasare reprezinti un mod presta-
bilit de deplasare a unui autovehicul dat, realizat
in special pentru compararea anumitor perfor-
mante. Practic, deplasarea este descrisa prin
intermediul unei diagrame viteza-timp. Profilul
tipic al deplasirii cuprinde acceleriri, deceleriri
si opriri §i se poate simula prin software sau pe
un stand de testare dinamometric. Ciclul euro-
pean standard UDC este ciclul de referinta pen-
tru mediul urban in Europa, dar acesta nu poate
descrie in mod satisficitor caracteristicile de-
plasirii in orice orag. In acest articol este propus
un ciclu particular pentru orasul Brasov, bazat
pe date reale colectate prin metoda vehiculului
martor. Ciclul propus este de tip tranzitoriu si
este comparat cu alte cicluri urbane cunoscute,
la nivelul parametrilor globali. Sunt comparate,
de asemenea, emisiile poluante pentru un auto-
vehicul de referintd. Echipamentele de achizitie
a datelor utilizate sunt dispozitive GPS, iar pen-
tru colectarea datelor au fost parcurse trasee re-
prezentative din oras.

CUVINTE CHEIE: ciclu de deplasare, trafic
rutier, poluare chimici, vehicul martor, achizitie
de date bazata pe GPS

ABSTRACT

A driving cycle is a standardised driving pattern,
intended especially for comparing the vehicles
performances. It is described by means of a velo-
city-time table. The typical driving profile com-
prises accelerations, decelerations and stops and
it is simulated by software or on a laboratory
chassis dynamometer. The European Driving
Cycle is the common reference in Europe, but
this cycle could not describe satisfactorily the
driving characteristics in every urban area. In
this paper is proposed a new driving cycle for
Brasov city, based on real data collected using
instrumented vehicles. The proposed cycle is
a transitory one and it is compared with other
known urban driving cycles, as global parame-
ters. The pollutants emissions of a reference car,
driving the proposed cycle and the European
Urban Driving Cycle, were also compared. The
onboard data acquisition equipments were GPS
devices and the acquired data covers typical
routes of the city.

KEYWORDS: driving cycle, road traffic, che-
mical pollution, instrumented vehicle, GPS data
acquisition

INTRODUCTION

A driving cycle consists in a series of data repre-
senting a speed versus time variation. Usually,
the driving cycles are used as standard conditi-
ons for testing vehicles performances, like fuel
consumption and emission level. Some cycles
are established theoretically, others are determi-
ned experimentally, based on measurements of
driving characteristics and identification of dri-
ving patterns [3]. There are two types of driving
cycles: transitory and modal. A modal driving
cycle includes longer periods of constant spe-
ed driving. A transitory cycle has many chan-

ges in speed and is representing more realistic
the vehicle behaviour. As examples, in Figure
I are shown the New European Driving Cycle
(NEDC) and the cycle FTP-7S used in USA.
The first is a modal cycle and the second is a
transitory one.

A transitory cycle simulates much closer the ve-
hicle behaviour than a modal cycle. A particular
driving cycle can be considered as a characteris-
tic of the road traffic in a certain area, like a city.
Based on this idea, many particular driving cy-
cles were developed for particular urban areas,
based on statistics [9].

The main parameters of a driving cycle are: du-
ration, distance, average speed and maximum
speed and can give good indications about the
nature of the cycle. But adding the mean values
of positive and negative accelerations, the cycle
can be characterized even better.

METHOD FOR ADRIVING CYCLE
DEVELOPMENT

Basically, the process of a driving cycle develop-
ment implies [2]:

- collecting the representative driving data (spe-
ed, time) using one or more vehicles equipped
with data acquisition devices;

- analysis of data that describes the driving con-
ditions;

- development of one or more driving cycles,
representative for existent driving conditions,
based on recorded speed and, in some cases,
accelerations, starting conditions, gear changes,
temperatures or loads.

- collecting the required data means recording
the variation of speed versus time, then a statis-
tical processing in order to identify a representa-
tive pattern. The most used methods for collec-
ting data are [S]:
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pulse 1

pulse 2

pulse 3

Fig. 2. Driving pulses, v=£(t)

Fig. 3. Speed and acceleration variation versus time (up) and distance (down)

- the chase car protocol — a car equipped with
a range-finder laser system collects second-by-
second speed/time profiles from target vehicles
assumed to represent typical driving behaviour;
- the instrumented vehicle protocol — speed sen-
sors are installed on vehicles and the travel spe-
ed of each instrumented vehicle is recorded; the
vehicle should follow the traffic flow.

A modern version of the instrumented vehicle
protocol is represented by the use of GPS devi-
ces [10]. The position and time information can
be used to obtain other useful information like
height, slope, velocity and acceleration.

Having the real driving data collected, an im-
portant and difficult issue is to identify a repre-
sentative pattern that can be associated with the
driving cycle for the studied area (city, region or
highway). There is not a general scheme for ana-
lysis of heterogeneous data collected on different
tracks. An effective method is by using the fuzzy

logic [8]. Basically, the records of each track are
split in short sequences that will be compared
to each other. These sequences, represented as
speed/time diagrams, are similar to signal pul-
ses and are called driving pulses. An example is
shown in Figure 2.

The speed/time diagram that represents the
track is a sequential series of isolated pulses.
Each pulse represents the vehicle travel between
two stops and is characterized by the length of
the road segment and the average speed on that
segment. It is possible to establish a pattern, a set
of fuzzy rules, and each driving pulse is checked
if is matching the pattern. If, using the chosen
pattern, it is not possible to find a cycle matching
most of analyzed tracks, the pattern will be chan-
ged. The comparison may be done in a graphical
or an analytic way. The graphic method uses the
representation of the pattern as a diagram and
then the common area of both diagram (driving

pulse and pattern) is measured [6]. The analytic
method uses some reference values for pulses
parameters, like average speed, length, accele-
ration and a tolerance. Then the parameters of
each pulse are checked if fits in the reference va-
lues with their respective tolerances.

BRASOV DRIVING CYCLE

The GPS data acquisition method [4] was used
for collecting traffic data in Brasov city. The
acquisition rate of the used GPS device was 1 Hz
(one record per second). Different vehicles were
driven over selected routes, for many times, du-
ring an entire year. An example of data (speed
and acceleration) collected on the same track is
shown in Figure 3. The upper graph shows the
variation of speed (blue) and acceleration (red)
with time; the lower graph shows the variation
of speed and acceleration with distance.

The probability density functions of vehicle spe-
ed and acceleration, for all tracks, are shown in
Figure 4.

Using all the recorded data (82 tracks), the ave-
rage values obtained for the main parameters of
driving in Brasov city are:

- duration: 710 seconds;
-length: 4.44 km;

- average speed: 22.5km/h;

- maximum speed: 73 km/h.

Using the method described above, all the re-
gistered tracks are split in driving pulses. Using
a statistic analysis [6] it is possible to ascertain
the parameters of each driving pulses. The glo-
bal parameters of the cycle (average speed and
acceleration, statistic distribution of speed and
acceleration) should be very close to the ones
determined for all registered tracks. But in order
to keep the transitory character of the cycle is
not just enough to compare the global parame-
ters; the driving cycle should be composed by
real driving pulses, extracted from the registered
tracks. So, keeping the same principle of fuzzy

% %
20 8
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5 2
il a [m/s2]
-4 -2 +4 0

Fig. 4. Probability density functions of vehicle speed and acceleration - all urban tracks analyzed
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Time Average

(sec.)

Length speed

(handle) (km/h)

(km)

Max.
speed

(km/h)

Max.
accel.

(m/s2)

Max.
decel.

(m/s2)

Average Average

decel.

(m/s2)

accel.

(m/s2)

2A651 1098 4.04 13.24 53.97 0.24 1.56 -0.23 -1.99
2A64F | 447 3.60 29.02 62.21 0.43 1.67 -0.48 -2.16
2A64D | 537 3.85 25.78 72.15 0.43 2.42 -0.46 -2.96
2A64B | 536 4.11 27.60 66.36 0.43 1.40 -0.53 242
2A649 | 442 3.89 31.67 59.62 0.43 2.12 -0.44 -2.76
2A647 | 642 3.80 21.28 73.27 0.40 5.06 -0.43 -5.79
2A645 | 453 3.56 28.31 52.40 0.43 1.78 -0.47 -1.67
2A63F | 873 3.90 16.07 53.59 0.34 242 -0.35 -1.86
2A63D | 697 4.24 21.90 65.18 0.44 1.71 -0.49 -2.17
298B7 | 587 4.57 28.0S 59.05 0.45 1.56 -0.47 -1.71

Table 1: Global driving parameters of the recorded tracks

logic, the pulses parameters are compared and
the pulse that is closest to the average values is
used in the final cycle.

Since it was not possible to identify individual
driving pulses close enough to the target pa-
rameters, the comparison was done between
blocks of driving pulses. An example is in figure
2: the second and third pulses in the figure are
considered as a block. The blocks of driving
pulses were assembled in diagrams representing

virtual tracks, and the global parameters of these
tracks were compared with the parameters of all
the registered tracks, in order to find the track
with the global parameters closest to the mean
values ascertained for all the tracks recorded in
the city.

Beside average speed, duration and length, the
average acceleration and deceleration were cal-
culated and used for tracks comparison; the en-

tire process was computer assisted. The global

parameters for just a few of the analyzed tracks
(recorded and virtual) are shown in Table 1.
Finally, the comparison of the parameters of
recorded tracks and the parameters determined
for pulse blocks has leaded to a virtual track that
match closest the main driving parameters of
the entire city, a transitory driving cycle shown
in Figure S.

The global parameters of the driving cycle (Fig.
6) are close to the parameters determined statis-
tically for all records:

- duration: 710 seconds;
- length: 4.87 km;
- average speed: 24.7 km/h;

- maximum speed: 64 km/h.

The maximum speed is less than the maximum
speed determined from all records, but this is
normal, because speeds higher than 65 km/h
appeared only occasionally. The time of effecti-
ve moving in the proposed cycle is 553 seconds.
This means that about 22% (157 seconds) of the
entire cycle duration represents stop time.

The probability density function of the speed
and acceleration, for the proposed transitory
driving cycle, is shown in figure 6. The profiles of
these diagrams are not as smooth as in Figure 4,
because the number of measured points is much
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Fig. 5. A transitory driving cycle proposed for Brasov city
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Fig. 6. Probability density function of vehicle speed and acceleration
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Parameters

Length

FTP-72

Duration

Average speed

Maximum speed

4x1.013 12.07 1.89 4.87
4x19S 1369 598 710
18.7 44.6 11.4 24.7
S0 912 44.6 64

Table 2: Comparison between driving cycles

lower. Otherwise, the profiles of the related dia-
grams are quite similar.

A comparison between the main parameters of
the proposed driving cycle and other known ur-
ban driving cycles is presented in table 2. There
are significant differences between the main
parameters of the presented cycles, and this is
highlighting the importance of knowing the real
driving cycles for the area where the vehicle is
operated.

ANALYSIS OF THE HC

EMISSION LEVEL

The importance of knowing a probable driving
cycle for a certain city results also from the di-
fference in fuel consumption, time for warm-up
or emission levels [ 7], compared with the values
stated by the vehicle manufacturers. Many ma-
thematical models were elaborated by various
organizations, for estimating the fuel consump-
tion and emission levels of vehicles, depending
by instantaneous speed and acceleration. For
analyzing the proposed driving cycle of Brasov
city, it was chosen the model proposed by Ahn
[1] for a reference car. This model is based on
polynomial regression for estimating the CO,
HC and NOx levels and permits, based on these
emission levels, to also estimate the fuel con-
sumption.

In the mentioned paper [1], the regression co-
efficients for HC level estimation are given, for
a reference vehicle (a model vehicle, based on
statistics). The calculation relation is:

|n(HC)=ZiC,,x,-- xa'

where the meaning of the symbols is:

HC - HC emission level, in mg/s;

C, — regression coefficients (different for accele-
ration and deceleration);

v — instantaneous speed, in km/h;

a — instantaneous acceleration, in m/s%

Using this relation and considering the driving
cycle as input data, it was possible to obtain the
diagram shown in Figure 7. Here the variation of
the HC emission level is represented over the
speed and acceleration diagrams.

The average value of HC emission level determi-
ned for the European cycle is 0.768 mg/s, which
means 148 mg/km. For the proposed Brasov city
cycle, it was ascertained an average HC emission
value of 0.964 mg/s, equivalent to 138.1 mg/km.
Even the average emission level per second is hi-
gher for the proposed cycle than for ECE-15 cy-
cle, the emission level for one kilometer is lower.
The main cause is the higher stop time for the Eu-
ropean cycle, which is 30% of the cycle duration,
since the stop time for Bragov city cycle is about
22% of the entire cycle duration.
CONCLUSIONS

The main goal of the driving cycles is to estimate
the emissions level and the fuel consumption for
various vehicle models. Since the road traffic is
different for different cities, a single driving cy-
cle can not be representative for all cities. The
differences between the parameters listed in
Table 2 demonstrate the importance of having a
real driving cycle for each area where a certain
vehicle model is used.

The driving cycle determined for Brasov city
based on a statistical analysis of data collected

during the years 2009-2010. More data may lead
to a more accurate driving cycle. It was demons-
trated again that the GPS devices are suitable
for collecting traffic data, especially in urban
areas, even if the signal may be affected by the
buildings. The rate of one record per second is
just enough for this purpose and affordable han-
dheld GPS devices are available on the market.
The data collected for this study can be used also
in future traffic studies, in speed analysis or to
establish the speed profile of the main roads in
the city area.
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REZUMAT

Motoarele Diesel moderne pentru autovehicule
sunt supuse cerintelor de a obtine emisii poluante
foarte reduse, cu un consum mic de combustibil
si performante de putere ridicate. Un parametru
important pentru optimizarea acestor doui obiec-
tive aflate in opozitie este raportul de comprimare.
De fapt, de zece ani, raportul de comprimare la
motoarele Diesel moderat solicitate a fost redus
in permanenta de la 20, la primele generatii de DI
cu sistem Common-Rail, pani la o valoare de 16
la motoarele moderne. Raportul de comprimare
scazut a diminuat insa capacitatea de aprindere a
combustibilului in motoare la temperaturi scizu-
te. Pentru a putea utiliza rapoarte de comprimare
scazute, trebuie asigurat un control robust al capa-
citatii de pornire la rece, o rati scazuta a ciclurilor
fara aprindere si o functionare linistiti la motorul
neincilzit. Drept urmare, importanta sistemului
de aprindere cu bujii incandescente cregte simti-
tor, dat fiind faptul ci este cel mai important ele-
ment component din camera de ardere, capabil si
asigure o aprindere de calitate a combustibilului
in conditiile mai sus mentionate. In acest context,
Divizia Europeani de transmisii a firmei GM si
Universitatea West Saxon din Zwickau au dema-
rat un proiect de cercetare cu obiectivul clar de a
intelege impactul bujiei incandescente asupra ca-
pacitatii de pornire a unui motor 2.0 litri cu 4 ci-
lindri in linie, echipat cu sistem Common-Rail, cu
un raport de comprimare de 15. Principalul scop
al investigatiilor este acela de a identifica cei mai
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importanti parametri in proiectarea sistemului cu
bujie incandescentd, care este capabil sa eficien-
tizeze capacitatea de aprindere a combustibilului
(de exemplul designul tijei, pozitia si orientarea
acesteia), cu respectarea cerintelor legate de jetul
de combustibil si temperatura acestuia. Cerceta-
rea numerica contine o simulare 1-D asupra an-
samblului motor si o simulare 3D- CFD asupra ca-
merei de ardere, toate acestea abordate cu Design
for Six Sigma (DFSS). DFSS, datoritd multitudinii
de parametri si conditiilor de operare implicate, a
permis o reducere semnificativa a numarului de
simulari efectuate, ca si utilizarea unor discretizari
de o finete superioara. Aceasta din urmai s-a dove-
dit a avea o importanti fundamentala pentru mo-
del si monitorizarea corectd a nucleului de com-
bustibil initial aprins, cu urmarirea proprietatilor
de evolutie a acestuia. Rezultatele obtinute astfel
sunt analizate in lucrare. Rezultatele principale
indici faptul ¢ diametrul bujiei incandescente si
proeminenta zonei de aprindere, corelate cu tem-
peraturile de functionare sunt cei mai importanti
parametri care trebuie luati in considerare cand se
are in vedere proiectarea sistemului.

Lucrarea contine doud pdrti; in acest numdr al revis-
tei se publicd partea a doua.

ABSTRACT

Modern Diesel engines for passenger car ap-
plication are required to achieve extremely low
pollutant emissions at low fuel consumption,
while featuring high specific power. An effective
optimization parameter between these conflict-
ing targets is the compression ratio. In fact, since
almost ten years, the compression ratio in light-
duty diesel engines has undergone a significant
decrease from about 20:1 of first generation DI
common rail engines to about 16:1 of newest
engines. However, the low compression ratio has
significantly impaired the engine capability to ig-
nite fuel in cold conditions just relying on mixture
compression. Nevertheless, in order to successful-
ly develop low compression ratio Diesel engines
for production, robust cold startability, low misfir-
ing rates and smooth cold idling operation have to
be guaranteed. As a consequence, the importance

of the glowing system is growing quickly, since
it is the chief combustion chamber component
able to provide the required fuel ignition qual-
ity in the above-mentioned conditions. Within
this framework, GM Powertrain Europe and the
West Saxon University of Zwickau have started a
research project aimed at detailed understanding
of the impact that glow plug system has on the
startability of a 2.0L 4-cyl in-line last-generation
common rail engine featuring compression ratio
of 15.5. The primary goal of the activity was to
identify the most important design parameters
of the glow plug system that are able to maxi-
mize fuel ignition capability, i.e. the glow plug rod
design, its position and orientation with respect to
the fuel spray, and its operating temperatures. The
numerical investigation integrated 1-D simulation
of the overall engine and 3-D CED of the combus-
tion chamber, and was coupled with Design for
Six Sigma approach (DFSS). DESS, given the high
number of design parameters and operating con-
ditions involved, allowed a significant reduction
of the number of simulations as well as the possi-
bility to use a finer computational grid. This latter
proved to be fundamental in order to model and
monitor properly the formation of the first kernel
of ignited fuel and track the evolution of its prop-
erties. Results are extensively discussed in the pa-
per. Main outcomes show that glow plug diameter
and protrusion from fireplate as well as operating
temperature are the most important parameters to
be considered in the design of the system.
RESULTS DISCUSSION

To this end, 3D-CFD output need to be consid-
ered, as Figure 8 exemplifies: in particular the top
view from firedeck highlights spray bending due
to swirl motion during cranking phase, whereas
side view illustrates well the temperature field
close to the glow plug. For completeness’ sake, it is
worth mentioning that the reported pictures refer
to a misfiring cycle, since no heat release follows
the fuel evaporation.

On the contrary, Figure 9 reports the chosen
graphical output for a burning cycle where com-
bustion onset is occurring and ignition-related
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Fig. 8. Consecutive cross sections of combustion chamber showing temperature
field and spray pattern (upper part: view from the TOP of the whole combustion bowl;
bottom part: SIDE view of the area close to the glow plug) highlighting spray
evaporation process and ignition area close to glow plug during the main injection
phase (crank angle corresponding to each picture is also reported).

quantities need to be carefully evaluated. The
upper part of Figure 9 shows the ignition param-
eters selected to quantitatively evaluate the per-
formance of the ignition system. In particular, as
the goal of the pre-ignition system is to provide
the highest amount of heat release from pre injec-
tions in order to trigger a robust burning of main

injection, the parameters were focused on pilot
pre-reactions, i.e.:

- Rate of pre-reactions in the pilot kernel close to
glow plug;

- Distance between pre-reaction kernel center of
gravity and glow plug;

- Main cross section of pre-reaction kernel.

1)
Peak pre-reaction rate

2)
Distance betwean
pre-reaction kernel and glow-plug

3)

The lower diagram in Figure 9 shows a typical
trend for the three quantities: reaction rate peaks
just before the kernel achieves its biggest dimen-
sion due to the thermal expansion of the burning
mixture, and the kernel moves away from glow
plug rod due to expansion and flow motion.

As data were gathered for the different simulation
cases, it was noticed that the most consistent pa-
rameter to track as a performance indicator for the
glowing system was the peak value for the cross-
section of reaction kernel, which is a synthetic in-
dicator of the amount of mass and of heat release
involved by the pre-reactions. In fact the larger this
parameter, the bigger the indicated mean effective
pressure for the overall cycle, meaning right tim-
ing and combustion efficiency for the main com-
bustion event.

According to DFSS methodology, the optimiza-
tion criterion for this parameter was therefore
ylarger-the-better”, meaning that the highest pos-
sible value for Signal-to-Noise combining the
different values for input parameters would repre-
sent the best system configuration for robust cold
startability. The results stemming from the post-
processing of data from the 36 simulation runs
(18 configurations x 2 cases each) are summarized
in Figure 10. The so-called response graph & table
show the ranking of the input design parameters
as well as the values for each parameter that maxi-
mize S/N ratio. Glow-plug tip protrusion, rod di-
ameter, rod distance from spray (CAD-evaluated)
and operating temperature at steady-state rank as
the most influent parameters on the glowing sys-
tem performance. In particular tip protrusion and
rod diameter are the controlling factors: small rod
diameter, in the range of 3 mm, and high tip pro-
trusion, in the range of 6 mm, make S/N to peak
(slim glow plug). The sensitivity to rod protrusion
(in the range 4 to 8 mm) is very important, 3 times
higher than the sensitivity to glow plug tempera-
ture (in the range 950 to 1200 °C), thus indicating
thata poor / old-fashioned (as UTS) rod arrange-
ment cannot be fixed by employing ceramic glow
plugs instead of conventional metallic ones. On

Cross-section of reaction kernel . i
Qaigarsheatien N the other side, factors as rod skewness, distance
from injector tip or warm-up time are not affect-
30 300
= - ing glowing performance significantly within the
g 0 investigated design range, and therefore can be
=2 -
a0 T 200 E subjected to more compelling design constraints
‘f:? 15 150 g imposed by the complexity of modern multivalve
=
g, 100 B cylinder heads (Figure 11). From thermodynam-
] L=
2 5 50
8 i \, Fig. 9. Definition of main ignition parameters
0 s s ~-e-a 0 considered (upper part) and their trends over
BES 650 695 700 705 710 715 - . e .
PR the pilot ignition phase (lower diagram).
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Signal-to-Noise Graphs
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Fig. 10. Response graph and related table, showing the signal-to-noise ratios
for the different parameters. The larger S/N ratio, the better the glowing system
performance as per DFSS methodology applied.

Control Factor Levels

Control Factors

Baseline values | Units 1 2 3

[A|GP rod diameter 33 mm [30

B|GP tip protrusion 7.0 mm 60 | 80
C|GP vertical angle wrt cylinder axis in radial direction 53| deg 35 50 B5
D|GP vertical angle wrt cylinder axis in tang | direction — skewness 10| deg 0 15 | 30
E|GP tip distance from injector tip 12|  mm 10 12 14
F |GP rod distance from spray (CAD-evaluated) 05 mm 00 ) 03] 07
G| GP operating temperature at steady-state 1000 *C 950 | 1000 | 1200
H|GP warm-up time (0-90%) 2 5 156 2 ]

Fig. 11. Optimized parameter configuration stemming from previous response graph. Green

values optimize system performance, red values significantly deteriorate it, whereas yellow ones
are not critical in determining system performance.

BASELING

-

o

Fig.12. Glow plug arrangements
and main dimensions corresponding
to baseline (left column) and optimized

(right column) configurations. Central
column overlaps the two configurations
in order to highlight differences.

ics standpoint, the likely explanation for these
results is the possibility by slim glow plugs to pro-
duce an ignited kernel closer to the charge core,
where both quenching and heat rejection to the
firedeck are smaller.

Finally, Figure 12 reports the output configuration
optimized from this process (right column) com-
pared to the baseline one of current Euro S engine
(left column). Central column provides an overlap
of the two in order to highlight differences. As can
be seen, the design parameters variation is pretty
modest, and involves mostly secondary param-
eters, being the controlling ones already very close
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to the optimized configurations. In particular, it is
interesting to notice that the first three parameters
in ranking can be safely fine-tuned during on-field
engine development (cold startability calibration
and testing), since they may involve design chang-
es on glow plug rod, tip protrusion or distance
from spray which do not require expensive engi-
neering or tooling costs, as they do not involve any
change to the cylinder head casting or machining,
by far the most critical component to modify in
the final stages of engine development.
CONCLUSIONS

The present investigation was carried out employ-
ing combined 1D & 3D-CFD with the goal to op-
timize the glow plug geometry, its operation and
its arrangement relative to fuel spray in the new
generation diesel engines featuring compression
ratios in the range 15.5 - 16.0. This is a necessary
step in enabling the roll-out of these new engine
technologies, since cold startability at very low
temperatures up to -25°C needs to be guaranteed.
In order to minimize the computational effort to
a manageable level while still keeping soundness
and accuracy of the results, Design For Six Sigma
methodology was employed, thus performing
only 18 simulation instead of 4374 of a full facto-
rial test plan. On the other side, the simulations
could be refined by a denser grid, as well as by
more detailed data post-processing.

The result show that the driving factors enabling
the engine cold startability are, in order of impor-

tance, the glow plug tip protrusion, the rod diam-
eter and its operating temperature. These results
are consistent with experimental findings (not
reported here), showing that the tip protrusion is
indeed the driving factor for enhancing startabil-
ity. In particular when tip protrusion in the range
6-8 mm from firedeck is employed, and the spray
is ignited sidetangentially to the rod, the combus-
tion start is more robust and the successive idling
operation more stable. On the contrary, the old
glow plug concept featuring ignition just below
the rod tip, very close to firedeck, caused a weaker
combustion onset due to the potential quench-
ing exerted by the cold metallic surface. From an
engine design point of view, the main limitation
of the present concept is the tighter sensitivity to
glow plug- spray distance (edge to edge), which
requires tighter tolerancing for avoiding misfire
or rod melting, depending on the variation with
respect to nominal conditions. Finally, the pres-
ent study supports the criticality of the glowing
systems for next generation diesel engines, which
will rely less on spontaneous fuel autoignition due
to charge compression and heat-up, and more on
glow plug induced local ignition.
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ABSTRACT

Recent development trends within the automo-
tive industry have revealed an increased interest
in intelligent materials. They can offer the func-
tions a shifter or an actuator do, but without using
complicated electronics, an important issue with
regard to the cost-reduction strategies of the past
years. Usually, shape-memory alloys are metallic
materials in form of wires, plates or bars. They are
characterized by the shape-memory effect which
is a reversible thermo-elastic martensitic transfor-
mation with two thermal phases: the high-tem-
perature phase (also called the austenitic-phase)
and the low-temperature phase (also called mar-
tensitic phase). In order to use shape-memory
alloys in various applications, the exact perfor-
mances of the material has to be known. This is
extremely important especially within the auto-
motive industry where strict quality procedures
and regulations are applied. It is maybe of interest
to mention that an intended area of application
is within the vehicle’s safety systems. A testing rig
was developed to determine very precisely the
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Fig. 2. Structura instalatiei experimentale

temperatures of the two transformation phases
under mechanical strain as well as to ,train” the
metal sample. The testing rig can provide sup-
pliers or manufacturers who intend to use intel-
ligent materials in their products, accurate data
about the performances and quality of the shape
memory alloys.

REZUMAT

Industria auto a manifestat in ultima vreme un
interes crescut fata de materialele inteligente in
randul cirora se inscriu si aliajele cu memorie a
formei (AMF). Acestea pot indeplini functiile
unui comutator sau ale unui actuator dar fira a
necesita elementele complexe de comandi. AMF
sunt de obicei materiale metalice care se prezinta
sub formai de bare, plici sau sirme. Fenomenul de
memorie a formei reprezinta o transformare mar-
tensitici termo-elastica reversibild caracterizati
de doui faze: faza de temperaturd ridicata (faza
austenitici) si faza de temperatura scazuta (faza
martensitic). Pentru a utiliza aceste materiale in
aplicatii pentru industria auto, este necesari o cu-
noagtere cit mai exacti a performantelor acesto-
ra. Acest lucru este deosebit de important pentru
industria auto, caracterizata de proceduri stricte
pentru asigurarea calititii. Unul dintre domeniile
in care se intentioneaza utilizarea acestui tip de
material este cel al sistemelor de siguranta pasiva.
Un stand de masuratori experimentale a fost dez-
voltat pentru determinarea precisa a temperaturi-
lor de transformare. O alta functie a instalatiei este
aceea de a stabiliza efectul de memorie (training).
Standul realizat poate oferi furnizorilor de materi-
ale cu memorie dar si celor care intentioneazi si
le utilizeze in diverse aplicatii, informatii precise
asupra calititii si performantelor acestora.

CUVINTE CHEIE: aliaje cu memorie a formei,
instalatie experimentala, efect Peltier, actuator
INTRODUCERE
Obiectivul acestui studiu a fost realizarea unei in-
stalatii experimentale capabile si misoare tempe-
raturile (A, A, M, si M) la care au loc transfor-
mitrile intr-un aliaj cu memorie a formei (AMF),
in functie de variatia urmatorilor parametri care
actioneazd asupra probei de material: tractiune
mecanica si temperatura. O alti functie a instala-
tiei este cea de ,training”, adici stabilizarea efec-
tului de memorie. Aceasta stabilizare se realizeazi
prin intermediul unor solicitari ciclice, mecanice
si termice, cu o frecventa relativ ridicata. Probele
de AMF ce urmeaza a fi testate sunt sub forma de
sarme cu diametre intre 0,2 i 2 mm.
Aliajele cu memoria formei — AMF sunt mate-
riale capabile sa memoreze §i si revina la forma
lor initiala dupi ce au fost expuse unor solicitéri
mecanice si termice. Efectul de memorie este o
transformare martensitici termo-elastica reversi-
bila si difera fata de o transformare martensitici
conventionald prin formarea de grupuri de placi
cu orientari diferite, care cresc continuu odati cu
sciderea temperaturii. Cauza reversibilitatii efec-
tului o constituie tensiunile din material generate
in timpul fazelor de transformare §i care facilitea-
74 procesul de grupare a plicilor martensitice. In
Figura 1 este prezentata transformarea reversibila
austenitic-martensitica sub forma unei histereze.
STRUCTURA STANDULUI
EXPERIMENTAL
Instalatia de testare este alcituita din trei subsis-
teme: magina de tractiune, instalatia de climati-
zare i sistemul pentru ,training-ul” materialului
(Figura 2).
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Fig. 3. Instalatia de climatizare
1. Incinta climatizati; 2. Rezervor de apa; 3. Senzor de temperaturi; 4. Pompa de apa; S. Supapa.

Fig. 4. Instalatia de stabilizare a efectului de memorie (training)
1. Instalatie de tractiune; 2. Traductor de forti; 3. Sursa de alimentare;
4. Releu; 5. PC cu modul PCL.

Transformarea martensitici se obtine prin aplica-
rea unei solicitari asupra probei de material. Rolul
instalatiei de tractiune este acela de a aplica o anu-
mita fortd asupra probei de material cu o vitezi
stabiliti de operator (datorita diametrelor diferite
ale probelor de material). In acest scop a fost achi-
zitionat un kit constand dintr-o magina universald

de tractiune, diferiti traductori de forta si un soft

pentru achizitia datelor cu interfata programabila
de tip LabView. Instalatia a fost pozitionati ori-
zontal pentru a evita efectul de semineu la nivelul
instalatiei de climatizare.

Rolul instalatiei de climatizare este de a incilzi si
raci controlat proba de material. Agregatul se ba-
zeaza pe principiul Peltier: curentul electric care
curge printr-o jonctiune alcatuiti din doud mate-

oJo)e!

PLC

3

Proba
material
Dioda Surs 5

Fig. 5 . Sistemul de control al circuitului electric

riale genereazi un efect caloric; schimbéand sen-
sul de curgere al curentului se inverseazi si efectul
caloric (ricire respectiv incilzire). Instalatia (pre-
zentata in Figura 3) a fost conceputi sub forma
unei incinte cu doua jumititi rabatabile pentru
a avea un acces mai usor la montajul probelor de
material si este prevazuta cu o instalatie de ricire
cu lichid. Domeniul de lucru se situeazi intre -50
§1200° C.

Instalatia pentru stabilizarea efectului de me-
morie aplicd o tensiune electrica ciclici asupra
probei de material. Curentul electric este obti-
nut prin intermediul unei surse autonome cu
reglarea independenta a voltajului si a intensitétii.
Inchiderea si deschiderea ciclici a circuitului este
realizata prin intermediul unui releu controlat de
un modul PLC (programmable logic controller),
prezentat in Figura S.

O atentie deosebita s-a acordat suporturilor de
prindere a probelor de material. Ca material pen-
tru suporturi a fost ales aliajul de tip Invar cu un
coeficient de dilatare termic de 1,7 x10[ K ], care
permite utilizarea sa in incinte cu variatie mare de
temperaturd (Figura 6).

Intreaga instalatie experimentali este prezentati
in Figura 7.

PROCEDURADE TESTARE

Utilizand soft-ul sursa TestExpert, inclus in kit-ul
instalatiei de tractiune, s-a creat o interfata de lu-
cru cu utilizatorul dedicati testelor cu aliaje cu
memorie. Rezultatele unei serii de masuratori
sunt prezentate in Figura 8 (evolutia elongatiei
probei in functie de temperatura). Proba din
AMEF analizati este dintr-un aliaj de nichel-titan,
prezintd un efect de memorie de circa 4%, are
un diametru de 0,245 mm si o lungime de 290
mm. Proba este prinsa in magina de tractiune si
solicitatd cu 135 N/mm?, valoare pastrati con-
stantd pe intreaga durati a ciclului de masurare.
Urmeaza apoi pornirea instalatiei de climatizare
care parcurge un ciclu format dintr-o incilzire de

la temperatura camerei pan la 160° C in 500 sec.
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Fig. 7. Instalatia experimentali
. Instalatie de climatizare; 2. Masina de tractiune; 3. Modul de comandi; 4. PC;
S. Unitatea de comandi a instalatiei de climatizare; 6. Sursa de alimentare

Elongatia | %]

- - -
o 50 100 150 200

Temperatura ['C|

Fig. 8. Diagrama elongatie/temperatura

urmata de o racire pani la temperatura camerei in
acelasi interval de timp. Utilizind un program de
analizi a datelor prelevate, se poate stabili exact
valoarea temperaturii la care se produc fazele de
transformare a materialului cu memorie.

In ceea ce priveste procedura de stabilizare a
efectului de memorie, programul permite utili-
zarea urmitorilor parametri de intrare: numérul
ciclurilor, timpul dintre dous cicluri (sec.), durata
unui ciclu (sec.), tensiunea si intensitatea curen-
tului electric.

CONCLUZII SI PERSPECTIVE

Obiectivele propuse in acest studiu si anume de-
terminarea temperaturilor de transformare a ma-
terialelor cu memorie a formei si automatizarea
procesului de stabilizare a efectului au fost atinse,
prin dezvoltarea unei instalatii experimentale.
Conceptul prezinti i posibilititi de imbunitatire
mai ales in sensul integrarii electronicii sistemului
de climatizare in cadrul sistemului de control al
instalatiei de tractiune. De asemenea se are in ve-
dere si largirea domeniului de lucru al instalatiei
de climatizare.

In ceea ce priveste industria de automobile, pro-
ducatorul de sisteme de siguranti TRW a pornit
recent un proiect in care actuatori cu AMF ur-
meazi a fi utilizati in partea de comanda a retrac-
torului centurii de siguranta.
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A treia Conferinta Internationala
ADVANGED COMPOSITE MATERIALS ENGINEERING — COMAT 2010

Prof. dr. ing. Sorin VLASE
Sef. Catedra de Mecanica
Universitatea Transilvania Brasov

treia  Conferinti  Internationald
ADVANCED COMPOSITE MATE=
S ENGINEERING s-a desfagurat
la Brasov, in perioada 27-29 octombrie 2010,
in Aula Universitatii Transilvania. A fost orga-
nizatd de Catedra de Mecanici a Universitatii
Transilvania impreuni cu Academia de Stiinte
Tehnice din Romaénia §i SIAR Romaénia.
Conferinta a fost in acest an parte a congresu-
lui international CONAT 2010 si a fost orga-
nizata de prof. dr. ing. Anghel Chiru si prof. dr.
ing. Sorin Vlase. In mod traditional conducerea
conferintei este asiguratd de citre prof. dr. ing.
dr. h. c. P. P. Teodorescu impreuna cu o persona-
litate din strdinitate, care anul acesta a fost prof.
Davide Bigoni de la Universitatea din Trento,
Italia. Bogata participare a colectivelor de autori
straini la aceastd conferintd constituie o confir-
mare a valorii cercetirilor desfagurate la Catedra
de Mecanici a Universitatii Transilvania
(http://sites.google.com/site/catedrademeca-
nica).
abordate in cadrul

Principalele domenii

conferintei au fost: Composite Application
in Automotive Engineering; Ceramic Matrix
Composites and Applications in Power Engines;

Environment and Renewable Energy; Compositesin

N L4 f At

srrrre———prrrrree s

Civil Engineering; Composites in Transportation;

Damage and Fatigue of Composites and
Applications in Automotive Industry; Fibres;
Fracture and Failure in Composites; Applications;
Material behaviour including bond, durability,
fatigue and long-term performance; Fabrication,
processing and testing methods; Full-scale testing;
Analysis and design; Structural shapes and fully
composite systems with Applications in Automotive
Engineering;  Innovative  structural  systems;
Sustainability and life-cycle cost etc.
(http://sites.google.com/site/comatZO10).
Scopul principal al conferintei este de a oferi,
la fiecare doi ani, un cadru pentru schimbul de
cunoagtere, experientd, rezultate si informatjii re-
feritoare la diferite aspecte ale proiectirii, calcu-
lului si fabricarii materialelor compozite. Scopul
conferintei acopera aspecte stiintifice, tehnolo-
gice si practice privind cercetarea, dezvoltarea si

realizarea materialelor compozite, oferind o uni-

B | L R EE— T———

ca oportunitate pentru specialisti de a schimba
idei §i cunoastere.

Aceastd conferintd este singura din domeniul mate-
rialelor compozite organizatd in Romdnia.

Au fost acceptate 117 lucréri care au fost pu-
blicate in doua volume, inainte de inceperea
conferintei din care 43 de lucriri au avut au-
tori din striinitate din 23 de téri in afard de
Roménia (Iran, Ungaria, SUA, Algeria, Ungaria,
Germania, Serbia, Cehia, Italia, Spania, Belgia,
etc.). In total, lucririle au avut un numir de 420
de autori implicati in redactarea lor.

Acestea au fost prezentate in silile din Aula
Universitatii Transilvania, in sesiune plenara, in
sesiuni normale §i intr-o prezentare de postere.
Prezentarea cu postere a fost utilizatd din cauza
numirului mare al lucririlor inscrise. In sesiu-
nea plenara au fost prezentate lucrari de catre
Davide Bigoni — Italia, M. Karbasi, K. Saeidi,
A. Saidi - Iran, P. P. Teodorescu, V. Chiroiu
- Romania, Michael Dediu — USA, Jan Ivens
- Belgia, S. F. Bou, J. L. Martinez, F. Parres, R.
Navarro — Spania.

In scopul realizarii unor contacte intre cerceta-
tori si a schimbului de idei s-au organizat, in tim-
pul rimas dupa terminarea sesiunilor, intalniri §i
programe sociale. In ultima zi s-a desfisurat o
excursie la castelul Bran si la Poiana Bragov.

In urma unui acord cu Universitatea din Miskolc
un numir de 20 de lucréri prezentate la confe-
rintd vor fi publicate in Buletinul stiintific al
Universitatii Miskolc. De asemenea o selectie
de lucrari, realizata de Comitetul stiintific, va fi
publicati intr-o editura din SUA, solicitindu-se
si cotarea ISI a acestor lucriri (aproximativ 30
de lucriri).

Urmitoarele conferinte organizate la Bragov vor
fi COMEC 2011 (http:/sites.google.com/site/
comec2011) si a patra conferinta internationald
COMAT 2012.
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Motorul sonic asincron pentru aplicatii la autovehicule

The Sonic Asynchronous Motor for Vehicle Applications
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ABSTRACT NgzZpztr \?ﬂ‘t\\a

Sonic propulsion systems are based on energy

T = v P WA,
AW, T
VX

transfer using waves propagated in liquids. The
major advantages of this process are low dissi-
pation rates and high power density. In order to
convert the sonic energy for propulsion goals,

an asynchronous motor with liquid rotor was
considered. Results of sonic-mechanical con-
version processes analysis are presented in the
paper. Two different size experimental models
were built and analyzed.

REZUMAT

Sistemele de propulsie sonice sunt bazate pe

transfer de energie folosind undele propagate in

lichide.

Avantajele majore ale acestui proces sunt rata de

h ¥ f
/ ' disipare scizuta si densitatea mare de putere. In
/ scopul de a converti energia sonici spre a fi utili-

/ / zatd pentru propulsie, s-a luat in considerare un

RESSS
N

motor asincron cu rotor lichid. In lucrare sunt

AR

prezentate rezultatele analizelor proceselor de

conversie sonic—mecanice. Au fost construite si

analizate doua modele experimentale de diferite

principii.
INTRODUCERE
Motoarele sonice constituie o parte esentiald a

WY
D |

transmisiilor sonice. Rolul lor este de a converti
energia undelor de presiune in energie mecanica
de rotatie. Transferul de energie sonic-mecanic
trebuie sa fie ficut cu ajutorul unui piston. So-
lutia pentru obtinerea miscarii de rotatie consta
in folosirea frecirii lichidului la nivelul rotorului
sau in utilizarea unui dispozitiv cu cuplaj uni-
sens, ambele principii fiind prezentate de Gogu

o ‘
4 Fig. 2. Ansamblul piston-cilindru
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Fig. 3. Puterea disponibili teoretic pentru diverse presiuni, avind ca parametru constant diametrul orificiilor.

Constantinescu [ 1], [2], [3] si care permit solu-
tii practice diferite.

PRINCIPIUL MOTORULUI SONIC
ASINCRON

Calitatea de bazi a motorului sonic asincron
este aceea ca are posibilitatea sa porneasci sub
sarcina. Principiul de functionare a unui aseme-
nea motor dezvoltat de Gogu Constantinescu
este prezentat in Figura 1.

Pistoanele stator (a, b, ¢) sunt uniform dispuse
pe circumferinta sa. Pistoanele contin transmi-
tatorul (d), construit din doud inele de rulmenti
separate de bile. Rotorul este compus din trei
cilindri dispusi radial. In interiorul acestora se
deplaseazi pistoanele (f, g, h), care sunt men-
tinute intr-un contact neutru cu inelul interior
al emitdtorului. Cilindrii sunt conectati intre ei
prin orificii de diametru redus (n). Pistoanele
statorului sunt actionate de undele de presiune
defazate uniform care provin de la generatorul
sonic. Pistoanele induc o migcare plan-paraleli
combinatd cu o migcare de rotatie catre trans-
mititor. Inelul interior al transmitdtorului actio-
neazi cu o forta asupra pistoanelor rotorului
care la randul lor forteazi cilindrii sd induci o
miscare de rotatie a arborelui principal al roto-
rului. Lichidul din rotor este refulat prin orificii,
dintr-un cilindru in altul, generand o intarzi-
ere in transmiterea puterii de la stator la rotor.
Aceasta conditie de functionare asincrona per-
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mite motorului sa porneasci sub sarcina.

O alta configuratie de motor sonic asincron se
bazeazi pe un ansamblu piston—cilindru, ca cel
prezentat in Figura 2, o structura care transforma
energia undelor de presiune in energie mecani-
ci. Pistonul actioneazi o parghie (levier) care
prin intermediul unui cuplaj unisens transforma
migcarea liniara alternativa in miscare de rotatie

aarborelui principal.

MODELE DE SIMULARE

Modelul matematic al motorului sonic
cu rotor lichid a fost dezvoltat de Gogu
Constantinescu [1]. Ecuatia de bazi a puterii de
iesire este dati de relatia:

N
P =—SH?
2

unde N este numirul de faze, S rezistenta de

F=[F sin(wt+2n/3)*sin(n/6)

F=F sin(wt+0)

F=-[F sin(wt+4m/3)]*sin(n/6)

Fig. 4. Modelul mecanic al motorului sonic asincron
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Fig. 5. Modelul multi-domeniu al sistemului cu cuplaj unisens asincron

Tabelul 1
Parametru Valoare Valoare Valoare Figura
Frecventa de excitatie 10 Hz 30Hz S0Hz Fig. 6
Cursa pistonului 10 mm 30 mm 50 mm Fig.7
Lungimea pirghiei 50 mm 100 mm 200 mm Fig. 8
(levierului)
frictiune la curgerea lichidului si H amplitudi-
: nea presiunii in rotor. Influentele acestor trei
0 il parametri sunt prezentate in Figura 3.
| 2 Se poate observa ci rezistenta la curgere prin
9 orificiile rotorului poate avea un efect major
8 4 asupra puterii dezvoltate.
. Acest fapt releva efortul hidraulic care trebuie
6 - depus pentru a comprima lichidul prin orificii-
le rotorului. Cu alte cuvinte, marimea orificiilor
i rotorului controleazi marimea energiei ce poa-
4 - te fi dezvoltatd de motor.
| Analiza cinematica a rotorului, (considerat sim-
plificat disc, sub actiunea unor forte alternative
2 distribuite uniform pe circumferinta discului),
] realizatd cu programul de calcul AMESIM ara-
0 ta ci forta rezultantd trebuie sa fie echilibratd
0 4| ' 5' ) 8' ) 1 b (Figura 4).
tfs] Modelul multi-domeniu al sistemului cu cu-

X : Time {run "1") [s]

. Influenta frecventei de lucru asupra vite e deplasare a autovehiculului

(1-10 Hz, 2-30 Hz, 3-50 Hz)

plaj unisens asincron conceput in AMESIM
este aratat in Figura S. Modelul este compus
din: 1 — generator de semnal; 2 — convertor de
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Fig. 7. Influenta cursei pistonului asupra vitezei de deplasare a autovehiculului
(1-10 mm, 2-30 mm, 3-50 mm) (1-10 Hz, 2-30 Hz, 3-50 Hz)
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Fig. 8. Influenta lungimii levierului asupra vitezei de deplasare a autovehiculului
(1-50 mm, 2-100 mm, 3-200 mm) (1-10 Hz, 2-30 Hz, 3-50 Hz)

semnal in sursi virtuald de viteza si deplasare;
3 si S - sisteme elastice; 4 — element inertial;
6 — brat de actionare; 7 — element inertial rota-
tiv; 8 — cuplaj unisens; 9 — modelul autovehicu-
lului; 10 - constanti de intrare-rampa; 11 — con-
stantd de intrare-moment de franare.
Influentele frecventei de lucru, a cursei pisto-
nului §i a lungimii parghiei asupra vitezei de
deplasare a autovehiculului sunt sintetizate in
Tabelul 1 si prezentate in Figurile 6, 7, 8.
MODELUL EXPERIMENTAL

Pentru a pune in evidenta principiul de lucru al
motoarelor sonice, au fost dezvoltate doud mo-
dele experimentale. Imaginile sunt prezentate in
Figura 9: pentru solutia motorului sonic cu rotor
lichid (stanga sus in imagine) si pentru solutia
cuplajului unisens cu trei cilindri in configuratie
(in centrul imaginii).

Ambele motoare sonice pot fi cuplate la acelasi
arbore ce poate fi frinat de o frina mecanici re-
glabila continuu.

Dupi cum s-a constatat prin simulare, cursa
pistonului si lungimea levierului trebuie si fie
perfect corelate pentru a se asigura o migcare
uniforma.

CONCLUZII

Lucrarea analizeaza doua principii ale motorului
sonic asincron pentru care s-au construit mode-
le matematice de simulare si modele experimen-
tale. S-a demonstrat ci utilizind o geometrie si
amplitudini de presiune corespunzitoare, moto-
rul sonic asincron cu rotor lichid poate dezvolta
puteri semnificative. Motorul sonic asincron in
configuratia cu cuplaj unisens este foarte sensi-
bil la corelarea parametrilor geometrici §i func-
tionali.
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ABSTRACT

The analysis made on the fast tracked vehicles
fitted with hydromechanical transmission func-
tion emphasize that the parameter’s theoretical
values of the starting are more of them, with
acceptable values, different from parameter’s ex-
perimental values determined.

These deviations of the parameter’s theoretical
values are generated by uncertainties introduced
in mathematical model by simplified hypothesis
and used coefficients. The most important coe-
flicient from these is reduced mass coefficient.
The use of the maximal coefficients in calcula-
tion formula of reduced mass coefficient leads
to the theoretical results almost similar with the
experimental results. So, reduced mass coeflici-
ent variation influences directly the dynamics
performances of the vehicles and is mandatory
to be studied thoroughly.

Analizele efectuate asupra functionarii autove-
hiculelor rapide cu senile, echipate cu transmisii
hidromecanice (THM) arata faptul ci valorile
determinate teoretic ale parametrilor ce carac-
terizeazd performantele de demaraj ale autove-
hiculelor studiate sunt, in mare parte, cu valori
acceptabile ce-i drept, diferite de valorile deter-
minate experimental.

Aceste abateri de la valorile reale ale parametri-
lor determinati teoretic sunt generate de incer-
titudinile introduse in modelul matematic, de
ipotezele simplificatoare §i de coeficientii utili-
zati.

Dintre acestia, cele mai mari incertitudini le in-
troduce coeficientul masei reduse care, in regim
hidromecanic, nu este constant pentru acelasi
etaj al cutiei de viteze, acesta fiind variabil dato-
rita alunecirii dintre pompa si turbina hidrocon-
vertizorului.

Relatia generald a coeficientului masei reduse
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Fig. 1. Graficul de variatie a vitezei determinate a dragorului
in cazul utilizarii coeficientilor maximi
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Fig. 2. Graficul de variatie a vitezei determinate a dragorului in Cazul I

este:

8, =(L2+14)+ {(w.oozwmn +0,0002)- K, -

A, 0‘0002} P2

dn,

(1.1)

Coeficientul masei reduse s-a folosit in calcul,
pentru cele douid regimuri de functionare ale

transmisiei, cu relatii diferite:

(1.2)

5,, =14+ [ 0,0032-K, ‘ji + 0.0002] i
dn,

pentru regim hidromecanic

518,,, =1,4+0,0034-i;,, (13)
pentru regim mecanic

Aceste relatii utilizeaza valorile maxime ale coe-
ficientilor deoarece transmisia are in compunere
mecanisme planetare care au momente de iner-
tie mai mari decét angrenajele obisnuite.

Pentru a analiza influenta coeficientului masei
reduse am simulat demarajului pentru functio-
narea la sarcind totald si pe curba de regulator

corespunzatoare turatiei lxn pentru dra-

nominal

gorul de mine pe sasiu de TR-85 M1 cu urma-
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Fig. 3. Graficul de variatie a vitezei determinate
a dragorului in Cazul IT

Fig. 4. Graficul de variatie a vitezelor determinate
teoretic si experimental la functionarea dragorului
pe curba de regulator corespunzitoare turatiei
1xnnominal in cazul utilizarii coeficientilor maximi
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Fig. S. Graficul de variatie a vitezelor determinate teoretic si

Figura 6 — Graficul de variatie a vitezelor determinate teoretic si
experimental la functionarea dragorului pe curba de regulator
in Cazul IT

experimental la functionarea dragorului pe curba de regulator
corespunzatoare turatiei 1xn in Cazul I

corespunzatoare turatiei 1xn

nominal nominal

toarele relatii de calcul ale coeficientului masei

In urma efectuirii simulirilor s-au obtinut rezul-

reduse:
Cazul I:

8, =12+ 0,0032-K, ‘::i +0,0002 |-i
dan,

pentru regim hidromecanic

§1 5 thin — 1’2 + 0’0034 : ijmr

pentru regim mecanic
Cazul II:

dn,

5,, =12 +(n,fmzz Ky n,nnnz]-f

sy
pentru regim hidromecanic
15, =12+0,0024-i;

thm
pentru regim mecanic

2 (1.4)

tha

(1.5)

thm

(1.7)

(1.6)

tatele prezentate in tabelul si graficele prezentate.
Analizand tabelul si graficele prezentate pentru
cele doua situatii de functionare ale motorului
dragorului (sarcini totala si curba de regulator)
siin cele doud cazuri de utilizare a coeficientilor
ce concuri la determinarea coeficientului masei
reduse, observam urmitoarele aspecte:

— Modificarea coeficientilor nu influenteazi vi-
teza maxima determinati atét in regim mecanic
cat si in regim hidromecanic, viteza fiind influ-
entati de parametrii motorului, hidroconver-
tizorului, transmisiei, respectiv de rezistenta la
inaintare;

— O influenta relativ ridicatd o are modificarea
coeficientilor asupra timpului (scidere cu 5-11

22

s) si spatiului de demaraj (scidere cu 66-113 m)
in cele doud cazuri, atat la functionarea la sarcind
totala cat sila functionarea pe curba de regulator
a motorului dragorului;

— In cazul graficelor ce reprezinti variatia pe
timpul demarajului a vitezelor determinate teo-
retic si experimental, se observa ci micsorarea
coeficientilor determina curba vitezei determi-
nate teoretic si nu mai urmareasci fidel curba
determinati experimental, datorita micsorarii
timpului de demaraj.

Avénd in vedere cele prezentate mai sus, putem
concluziona ca variatia coeficientului masei re-
duse are o influenti ridicata asupra determinarii
teoretice a performantelor autovehiculelor, fapt
ce conduce la necesitatea unui studiu aprofundat

Vitesa Vitesa asupra influentei acestuia. In cazul particular al
maximi | maximiin Timpul de Spatiul de modelului matematic pentru studiul demarajului
Functionare inregim | regimhi- | g i) | deme | EELDEIBERZE RN dragorului de mine pe sasiu TR — 85M1, asa cum
mecanic dromecanic [m] comparativi a 7 i
[km/h] [km/h] P . am constatat in urma analizei graficelor de variatie
parametrilor itezelor determinate teoretic si . R
Coeficienti 643 532 358 485 o el a vitezelor determinate teoretic §i experimental,
Sarcind maximit dragorului de mine ipoteza de lucru facuta (utilizarea valorilor ma-
totald Cazul I 643 53,2 38 419 pe sasiude xime ale coeficientilor deoarece transmisia are in
Cazul Il 643 532 37,6 415 TR - 85M1 prin compunere mecanisme planetare care au momen-
Coeficienti 59 48 7 777 modn(?carea . . te de inertie mai mari decét angrenajele obisnuite)
maximi coeficientului masei o . ;
I reduse conduce la o variatie a curbelor vitezelor determi-
nominl Cazul I 59 48 62,4 671 o . : s
nate teoretic si experimental, mult mai apropiata
Cazul Il B 48 618 664 din punct de vedere al alurii si al valorilor.
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Laboratorul de Motoare cu ardere interna ,Nicolae Bataga™

University Research Laboratores

Prof. dr. ing. Nicolae BURNETE
Universitatea tehnica din Cluj Napoca
Decan Facultatea de Mecanica
aboratorul de Motoare cu Ardere Interna
din cadrul Facultatii de Mecanici a
Universitatii Tehnice din Cluj-Napoca,
reprezintd un spatiu pentru activitatea didactica
si de cercetare de exceptie, fiind unic in Romania
prin nivelul dotérilor.
Conform principiilor Universititii Tehnice, in
acest laborator existd o0 zona didactici si 0 zona de
cercetare. Activitatile au tot concursul celor mai
noi echipamente, antrendnd studentii de la ciclul
de licentd, masteranzii si doctoranzii. Totodatd
partenerii externi pot utiliza facilitatile labora-
torului in baza unor contracte de colaborare si
consultanta.
DOMENII DE EXPERTIZA
Zona principald de expertizi a Laboratorului de
Motoare cu Ardere Internd vizeaza: determina-
rea caracteristicilor functionale si a parametrilor
efectivi ai MAS si MAC; realizarea testelelor de
anduranti si fiabilitate a motoarelor cu ardere
internd, coroborat cu stabilirea si incadrarea in
normele de poluare Euro ale acestora; stabilirea
si identificarea modalititilor in care motoarele cu
ardere interni pot utiliza combustibili alternativi;
activitate didactica.
INFRASTRUCTURA
DE CERCETARE-DEZVOLTARE
Facilitatile laboratorului derivid din dotarea de
exceptie si de ultima generatie de care acesta be-
neficiaza. Ca atare, in ceea ce priveste cercetarea
aminuntitd a parametrilor functionali ai motoa-
relor, acestia pot fi determinati in intregime.
Cea mai noui investitie o reprezinta motorul
monocilindric pentru cercetare tip AVL (Fig. 1),

1

Fig. 2. Stand echipat cu motor VW
si dinamometru

motor dotat cu multiple echipamente auxiliare,
avand si posibilitatea de a fi convertit din MAS
in MAC. Motorul este previazut cu o camera de
vizualizare din cuart, iar pistonul este construit
in vederea efectudrii unor analize complexe in ca-
mera de ardere (acesta permite atasarea unui sis-
tem de oglinzi, in interiorul lui, care conectate la
un aparat de inregistrare poate capta imagini din
interiorul camerei de ardere, in timpul functiona-
rii motorului). Acestea permit analiza diferitelor
procese functionale precum admisia, injectia,
arderea. Se pot analiza: fenomenul de turbulen-
ta, fenomenul de cavitatie, propagarea flacarii etc.
Motorul este completat de un sistem de conditio-
nare a fluidului de ricire si a lubrefiantului.

Printre achizitiile recente se numira doui stan-
duri: un stand echipat cu MAC, iar altul echipat
cu MAS. Standul MAC este de provenienta VW,
1,9TDi (Fig. 2), previzut cu senzor de presiune in
camera de ardere, destinat ridicarii diagramei in-
dicate. Motorul este cuplat la o frina electrici de
80 kW. Atagat motorului este un osciloscop care,
conectat la o placi de achizitie de date a calcula-
torului, cu ajutorul unui software dedicat, trasea-
za diagrama indicata a motorului. Standul MAS
este echipat cu motor Ford, 1,6 injectie benzina,
previzut cu senzor de presiune in camera de ar-
dere, avand o bujie de fabricatie Kistler, cu doua
functii: initierea arderii §i masurarea presiunii.
Standurile cu motoare sunt modulare, pentru a
putea fi conectate fiecare la dinamometru.

Laboratorul dispune si
de un stand cu motor
functional  sectionat
(Fig. 3), fiind vizibil
modul de lucru a di-
feritelor componente,
fapt ce ajuta la inte-
legerea  functionarii
acestora, si de multe
alte machete ale par-
tilor componente ale
(sistemul
dis-
tributia variabild, turbine cu geometrie variabil3,
sondi Lambda etc.).

Pe langi aceste standuri recent achizitionate, in

Fig. 1. Motorul

motorului monocilindric

Common Rail,

componenta laboratorului mai existi: trei motoa-
re monocilindrice (MAS, MAC), motoare polici-
lindrice cu aprindere prin scanteie cu injectie, mo-
toare policilindrice cu aprindere prin comprimare
(toate complet instrumentate), standuri de anali-
za constructiva §i functionald a motoarelor cu ar-
dere intern si a subansamblurilor acestora, stand
pentru centicubat pompe de injectie, stand pentru
tarat injectoare, stand de incercare a bujiilor etc.

CERTIFICATE EMISE DE LABORATOR

Se pot emite buletine de analiza si diagnoza
pentru motoarele cu ardere interna aflate in do-
tare sau pentru motoarele beneficiarilor, in urma
determindrilor efectuate cu aparate verificate me-

trologic si cu omologare interna.

Fig. 3. Stand cu motor sectionat
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Gercetari universitare

Cercetiri privind stabilirea priorititilor de trecere
in vederea identificarii solutiilor de fluidizare

a circulatiei la nivel metropolitan — Craiova

Autori: Ilie Dumitru, Adrian Rosca, Dumitru Bolcu, Theodor George
OPRICA (Facultatea de Mecanica — Departamentul Autovehicule Rutiere),
Matei Vinitoru, Sorin Dumitru (Facultatea de Automatici, Electronica si
Calculatore — Catedra de Automatici) din cadrul Universitatii din Craiova.
Cercetirile ample desfisurate permit abordarea studiilor specifice in ca-
drul proiectului european Mobility, development and energy use reduction.
Dezideratele vizeazi cregterea calititii si eficientei sistemului de transport pu-
blic (la nivel energetic si in sfera serviciilor oferite), valorificarea altor alternati-
ve de mobilitate, sporirea securitatii rutiere, dezvoltarea dotarilor tehnologice
citadine ca suport pentru politici de management al mobilitatii, difuzarea cat
mai mult posibil a unei culturi a mobilititii sustenabile etc. Etapele abordate
péni in prezent au fost: monitorizarea conditiilor de desfisurare a traficului
rutier urban; obtinerea informatiilor din trafic necesare stabilirii optimizarii;
achizitionarea i transmiterea datelor de trafic; monitorizarea si inregistrarea
incidentelor de trafic, obtinerea unui istoric de trafic pentru statistici §i pentru
analiza ulterioar. In perspectiva imediati se vor realiza modelari ale traficului
urban in functie de puncte sensibile ale circulatiei.

Persoana de contact: Conf. univ. dr. ing. Ilie Dumitru

E-mail: idumitru@mecanica.ucv.ro

Sistem inteligent de monitorizare s i dirijare a traficului cu ajutorul
platformelor aeriene robotizate - SIMPAR

Contract national, durata de trei ani (finalizat in luna septembrie 2010).
Institutia coordonatoare: Academia Oamenilor de Stiinti din Romania; Au
participat gapte parteneri dintre care Universitatea Politehnica Bucuresti
prin Centrul de Cercetare, Proiectare, Service si Consulting in Domeniul
Transporturilor Auto — CPSCTA avand ca Responsabil Stiinfific: As. drd. ing.
Voloaci Stefan; Contractul a propus si a furnizat servicii de completare a in-
formatiilor necesare sistemelor inteligente de monit orizare a transporturilor
(ITS) prin managementul traficului urban si interurban, managementul inci-
dentelor i evenimentelor, managementul spatiilor de parcare, managementul
si informarea asupra transportului public, monitorizarea retelei de drumuri,
monitorizarea poluarii, managementul lucririlor pe partea carosabild, infor-
marea in timp real a participantilor la trafic, aplicarea cu mai multi eficienta
a legislatiei rutiere. Noutatea proiectului a constat in aplicarea subsistemelor
existente din domeniul tehnologiilor UAV (avioanelor fara pilot), a procesarii
avansate a imaginii (obtinute ziua sau noaptea) si a metodelor de analizi din
domeniul managementului crizelor. O inovatie interesanta o reprezinti utiliza-
rea sistemului aerian si modul flexibil de integrare avansati a noilor tehnologii.
Persoand de contact: As.drd.ing Voloaci Stefan

e-mail: voloacastefan@gmail.com

Siguranta si asistenta moderna a conducitorului auto
in transportul rutier

Proiectul a inceput pe 1 iul. 2008, se va finaliza in dec. 2011 i sunt implicati
19 parteneri internationali (institute de cercetiri, unitati de invitimant, firme
private). Director de proiect din partea UTI: prof. dr. ing. Taranu Nicolae.
Principalele obiective sunt centrate pe dezvoltarea, testarea si punerea in
aplicare a unui concept nou pentru a imbunatati siguranta si eficienta in
transportul rutier, prin integrarea a patru entitati diferite: vehicul-conducitor
auto, vehicul-trafic, infrastructuri—-mediu si legislatie—control. Se pune
accent pe patru domenii de cercetare: 1. Un nou concept de abordare a
teoriei sigurantei rutiere; 2. Imbunatatirea colaborarii intre principalii factori
care contribuie la siguranta traficului rutier si analiza interdependentelor;
3. Conceperea unui nou senzor utilizat la cintirirea in migcare (WIM),
monitorizarea pozitiei vehiculului in trafic, analiza stirii tehnice a anvelopelor
si crearea de senzori video pentru monitorizare pozitiei vehiculului in migcare;
4. Punerea in aplicare a unui sistem de comunicare intre participantii la traficul
rutier. Persoand de contact: prof. dr. ing. Paul BARSANESCU, Universitatea
Tehnicd ,Gh. Asachi® Iagi, E-mail: paulbarsanescu@yahoo.com
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Researches on Establishing the Crossing Priorities
Jor Identifying the Traffic Fluidization Solutions
at Metropolitan Level - Craiova

Authors: Ilie Dumitru, Adrian Rosca, Dumitru Bolcu, Theodor George Oprici
(Faculty of Mechanics — Department of Road Vehicles), Matei Vindtoru, Sorin
Dumitru (Faculty of Automation, Electronics and Computers — Department of
Automation) from University of Craiova.

The extensive researches realized afford the approach of the specific studies in the
Mobility, development and energy use reduction European project. The desid-
eratum’s concern the public transport’s quality and efficiency increasing (at energy
level and in the field of offered services), the capitalization of other mobility alterna-
tives, increasing the street traffic safety, the development of urban technological en-
dowments as a support for mobility’s management politics, dis-seminating as much
as possible a culture of sustainable mobility etc.

So far, the approached steps have been: monitoring the ongoing conditions of urban
traffic, obtaining traffic information necessary to establish optimization, acquisition
and transmission of traffic data, monitoring and recording traffic incidents, obtain-
ing a traffic history for further analysis.

In the short run, we will realize the modeling of street traffic in the city depending on
the circulation’s hotspots (road junctions).

Contact: Conf. Univ. Dr. Ing. Ilie Dumitru

E-mail: idumitru@mecanica.ucv.ro

Intelligent Monitoring and Traffic Control System Based on Robotized
Aerial Platforms - SIMPAR

A national research programme, lasting 3 years (finalized in September 2010).
Coordinating institution: Academy of Romanian Scientists; At the project
seven partners participated, one of them University , Politehnica” of Bucharest
by the Research Center — CPSCTA having scientific responsible: Univ. Ass.
Voloaca Stefan.

The contract purposed and offered services to complete the needed informa-
tion for ITS services by urban and interurban traffic management, incidents
and events management, parking spaces management, the management and
information related to public transport, road network management, pollution
monitoring, to give information in real time for traffic participants to apply
more efficient road laws.

The novelty brought by the project consists in the existent subsystem application
from the UAV technologies domain, in the advanced image processing (night
and day) and in the analysis methods from crisis management domain.

An interesting innovation is represented by the aerial system utilization and by
the flexible mode of advanced integration of the new technologies.

Contact: Voloacd Stefan

e-mail: voloacastefan@gmail.com

Advanced Safety and Driver Support
in Essential Road Transport

Period 1 iul. 2008- dec. 2011. Are involved 19 international partners (research
institutes, universities, enterprises). Project manager (TUI): prof. dr. ing.
Taranu Nicolae.The main objectives are centered on the development, testing and
implementation of a holistic approach to improve safety and efficiency in road
transport by integrating four different areas or entities: Driver and operator, ve-
hicle and traffic, infrastructure and environment and regulation and control. Four
major different innovation areas are approached: 1. Implementation of a holistic
approach to system theory of safety; 2. Enhancement of the integration/co-oper-
ation between the relevant parties in traffic safety and analysis of the interdepen-
dencies; 3. Emphasis on sensor data fusion method and a new sensor combination
(using weigh-in-motion (WIM), monitoring vehicle position in the lane, vehicle
tyre/wheel condition and using video sensors for tracking); 4. Implementation of
a new management of Many-To-Many (M2M) communication.

Contact person: Ph. D Paul BARSANESCU, Technical University ,Gh.
Asachi” Iasi

E-mail: paulbarsanescu@yahoo.com
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Actualitati din presa societatilor membre ale FISITA

Platforma Tehnologica Italiana asupra Mobilitatii Electrice. Revista Ingegneria del!AUTOVEICOLO a Asociatiei
Tehnice a Automobilului (ATA) din Italia, anunta in editorialul din iulie-august 2010, crearea Platformei Tehnologice Italiene asupra Mobilitatii
Electrice prin colaborarea dintre Ministerul Invitimantului, al Universitatii i al Cercetirii cu ATA si Confindustria.

Platforma reprezinta punctul de convergenta dintre stiintd si industrie care poate fi sintetizat prin a fi transparent, a fi deschis si a fi democratic.
Obiectivul asociatiei nou create este acela de a asigura conditiile necesare pentru ca industria de automobile, inclusiv cea de componente auto, univer-
sitatile si centrele de cercetare si formeze un sistem care s invinga provocirile existente in raport cu mobilitatea sustenabila.

La aceastd initiativd a aderat o serie de societiti importante din industria italiand cum sunt Brembo, Dallara, Enel, GM Europe, Ferrari, Fiat,
Lamborghini, Piaggio, Pininfarina §i ST Microelectronics.

Evaluarea simplificata a durabilititii la oboseala a structurii suspensiei spate. Revista International Journal
of Automotive Technology a Societitii Coreene a Inginerilor de Automobile (KSAE) din octombrie 2010 publica articolul indicat mai sus, avind ca
autorii pe J. Liu, de la $coala Superioard de Automobile §i Transport — China si Grupul Qingte Co Ltd — China, Y. Wang de la $coala Superioari de
Automobile si Transport — China si W. Li de la Shanghai Volkswagen — China, in care se prezinti, pe baza unei analize a structurii si a fortelor, o
metodologie simplificata de evaluare a durabilitatii elementelor structurii suspensie spate dependente. Metoda permite evitarea utilizirii metodei
costisitoare de incercare, cu opt canale, folosite in general pentru determinarea rezistentei la oboseala si inlocuirea acesteia prin metoda de incercare
cu un canal, utilizabila in asemenea cazuri, care permite reducerea duratei si costului incercirilor.

In locul unui test obisnuit de oboseald se utilizeaza simularea prin analiza elementului finit pentru a determina zona de risc. Pentru validarea metodei
se porneste de la ideea ca densitatea spectrali a tensiunilor datorate fortelor laterale si longitudinale in raport cu cele verticale este neglijabila. Astfel,
instalatia costisitoare pentru bancul de probe cu opt canale sau pe drum este inlocuiti cu o instalatie cu un canal. Toate simplificirile au fost validate
pe puntea spate a unui autoturism dar pot fi luate in considerare si pentru alte cazuri si controlate prin incerciri, luind in considerare ciderile datorate
oboselii cumulate, ale elementelor componente, pentru 15.000 de kilometri.

Automobilul r evolugioneazi lantul de tr ac;iune electrica. Articolul Automobilul revolutioneazd lantul de tractiune
electricd, publicat in revista Ingénieurs de l'"Automobile a SIA (Franta) in dosarul ,Hibride si vehicule electrice”, face o analiza criticd a motoarelor electri-
ce utilizate in prezent pentru tractiunea electrica a automobilelor. Constructorii reproseaza tehnologiile conventionale utilizate in lantul de tractiune
electrica atat la motoarele de tractiune cét i la electronica de putere si baterie, mai ales randamentul insuficient pe toati plaja de functionare, puterea
masici insuficienti, elementele grele si incomode. In aceste conditii este necesara dezvoltarea unor noi concepte, mai bine adaptate la cerintele actu-
ale. Dupi o trecere in revista a evolutiei arhitecturii motorului electric, de la descoperirea fenomenului electro-magnetismului si pana in prezent, se
arata ca in ziua de astizi prevaleazi ideea ci motorul cel mai optimizat sub aspectul cost/performante este cel cu curent alternativ de tip sincron, care
raspunde probabil cel mai bine cerintelor tractiunii electrice auto. Se exemplifica cu cazul Peugeot iOn, dezvoltat in colaborare cu Mitsubishi Motors
Corporation, care va fi comercializat la sfarsitul anului curent, care are masi redusi si o buni longevitate. Pentru generatiile viitoare se preconizeaza
intoarcerea la un motor sincron cu rotor bobinat, tehnologie utilizata de exemplu de catre Renault Fluence §i, de asemenea, cea utilizati de furnizorul
german de echipamente Continental.

O noua publica;ie aJSAE. In luna octombrie 2010 a apirut o noua revista electronici International Journal of Automotive Engineering a
JSAE, meniti sa sprijine dezvoltarea ingineriei automobilului prin schimbul de articole i cooperarea internationald in acest domeniu.

In primul siu numir s-a postat articolul ,Predictia rezistentei unui fluid agitat prin metoda particulelor”, autori Kosuo Mixo, Isamu Seka si Nauto
Oziki. Pentru introducere de articole in aceasta revistd este necesar si se respecte instructiunile cuprinse in site-ul dedicat acestei operatii <http:/tech.
jsae.orjp/authors.aspx>.

Rubricd redactatd de dr. ing. Cornel Armand Vladu, Secretar general al SIAR
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Electromobilele studentilor Universitatii din Oradea
prezente la Competitia Internationali de la Miskolc — Ungaria

Student Achievements

Prof. dr. ing. Dinu FODOR
Universitatea din Oradea
Facultatea Inginerie Manageriala si Tehnologica
specializarea Autovehicule Rutiere

n anul 2009, in localitatea Eger din Ungaria,

doua pneumobile Lotus si Felix, realizate de

o echipi de studenti pasionati si de cadre di-
dactice ale specializarii Autovehicule Rutiere din
cadrul Universitatii din Oradea, au deschis dru-
mul participarilor la competitii internationale.
Anul acesta, cele doud echipe ale aceleiasi facul-
tati, una cu studenti ai specializirii Autovehicule
Rutiere si alta ai specializirii Robotica, au cons-
truit independent si au participat cu cite un elec-
tromobil la competitia internationala initiata de
firma BOSCH si desfasurata in perioada 17-18
aprilie 2010 la Miskolc, in Ungaria. Conditiile
impuse au fost ca energia mecanici pentru de-
plasarea electromobilului si fie realizata exclusiv
de sase masini de gaurit portabile §i autovehi-
culul sa fie prevazut cu doua sisteme de franare
cu actionare independenti. Pentru transmisie
si restul componentelor s-a lisat libertate totald
imaginatiei participantilor
Inscrierea si acceptarea la concurs a participanti-
lor s-a facut prin prezentarea ideilor i schitelor
viitorului electromobil, in urma cirora organiza-
torii au acordat i o sustinere material a realiza-
rii practice, constind in sase masini portabile de
gaurit BOSCH cu acumulatori de 18 Vsi 1,5 Ah.
Timpul de realizare a fost de sase luni.
Studentii au realizat prototiparea 3D a sasiului si
a organizdrii transmisiei pe baza ideilor proprii,
resurselor materiale disponibile si a posibilitati-
lor financiare. Sasiul a fost conceput din profile
de aluminiu obtinute in mare parte prin adapta-
rea unor cadre de biciclete de concurs. Grupul

propulsor a fost in totalitate conceptie originald,

acesta fiind elementul forte in asigurarea perfor-

mantelor dinamice ale electromobilului. Intrucat
una dintre conditiile concursului era ca, in mo-
mentul startului, maginile de gaurit si fie la stand,
demontate de pe electromobil, timpul de monta-
re a acestora fiind inclus in timpul total al cursei,
studentii specializarii Autovehicule Rutiere au re-
alizat un sistem sigur si rapid de fixare care, dupa
mai multe antrenamente se realiza in 15 secunde.
Ulterior acesta s-a dovedit ca fiind printre cele
mai performante din concurs. Pentru echipa spe-
cializarii de Robotica din picate acest amanunt a
fost ,cilcaiul lui Ahile® intrucit au pierdut secun-
de decisive la montaj, chiar daci erau dotati cu
un sistem de transmisie mai complex si costisitor.
Sincronizarea momentului si a turatiei celor sase
magini de gaurit s-a ficut printr-un mecanism cu
came comandat de la ghidon. Miscarea de rota-
tie a mandrinelor ajunge la roata motoare din
spate printr-un sistem ingenios de transmisie cu
lanturi si roti dintate. Butucul rotii are incorporat
un mecanism cu clichet care asigura intreruperea
consumului de energie electrica la reducerea vi-
tezei. Concursul a constat in doua probe, una de
demaraj-vitezi pe distanta de 50 m si frinare pe

7 m i alta de vitezd pe un circuit de 1,4 km. In pri-
ma grupi de calificare electromobilul din Oradea
s-a plasat pe primul loc, devansand echipajele din
Germania si Cehia sponsorizate de Mercedes si
Skoda. In grupa superioara oridenii au condus
detasat pani in turul al cincelea cind, in urma
schimbirii acumulatorilor impuse de organiza-
tori, acestia s-au defectat rapid, ratindu-se califi-
carea in finald. Totusi satisfactia a rimas deoarece
rezultatul obtinut de orddeni in prima etapa de a
fost mai bun decét cel al echipajului care in finala
a cagtigat competitia. Acesta dovedeste ca solutia
constructivi este performanta, crescind ambitia
pentru castigarea unei viitoare editii.
Componenta celor doua echipe ale Universitatii
din Oradea care au elaborat electromobilele si au
participat la aceastd competitie a fost urmatoarea:

- echipa specializarii Autovehicule Rutiere: co-
ordonator prof. dr. ing. Fodor Dinu Mircea si
studentii Dobrai Zsigmond, Nytrai Norbert,
Maghiar Vlad si Koka Ianos Csaba;

- echipa specializirii de Robotici: coordona-
tor prof. dr. ing. Tarci Radu Catalin i studentii
Fazekas Istvan, Vasvari Cristian, Szabo Szabolcs
Imre si Pentek Laszlo Zsolt.




VZN - ANEW DAMPER CONCEPT Adrion loan NICULESCU

Autor: Adrian Niculescu ANEW DAMPER
CONCEPT

Cartea prezintd in premiera noul concept VZN de amortizor cu caracteristica disipa-
tiva autocorectoare functie de gradul de incircare al vehiculului si starea drumului.
Abrevierea VZN provine de la Variatia lui Zeta dupa Necesitati, unde Zeta este amor-
tizarea relativa care se schimba continuu sau in trepte in functie de pozitia pistonului,
fiind micé la inceputul cursei, medie la jumatate si mare i foarte mare la capete si astfel
asigurand autocorelarea cu starea de incarcare si starea drumului, fira mecanisme si

electronica, doar prin plasarea convenabila a supapelor de reglaj de-a lungul cilindru-

lui de lucru. Astfel amortizorul asigura un raspuns perfect corelat cu excitatia imbuna- s 83EN

tatind: stabilitatea prin reducerea oscilatiilor verticale, de ruliu si tangaj; confortul prin
reducerea acceleratiilor medii si maxime ale caroseriei; protectia pasagerilor si vehiculului prin eliminarea sau redu-
cerea numadrului si amplorii tampondrilor la cap de cursd; consumul de combustibil datoritd reducerii oscilatiilor
relative caroserie-punti. In afara performantelor deosebite conferite suspensiilor are eficienta crescuti cu peste 30%
fati de amortizoarele clasice, la atenuarea socurilor la coliziune orizontali (utilizat in barele parasoc) sau la coliziune
verticald, datoritd deceleratiilor constante pe o mare plaja de viteza.

Amortizorul VZN are, de asemenea, eficienti ridicata la suspensiile scaunelor si cabinele vehiculelor, ca amortizor
de recul, precum i la protectia antiseismica a clidirilor si podurilor.

Editura BREN 2010, ISBN 978-973-648-820-7, 149 de pagini.

GEOGRAFIA TRANSPORTURILOR
Snan s Autor: Boroiu Alexandru

Lucrarea este structurata astfel incat sa realizeze o viziune de la general la parti-
GEOGRAFIA . . . R -
e e cular, prezentind unele concepte (spatiul, timpul) intr-o abordare filosofici, alte
concepte in termeni specifici unor discipline conexe (geografie fizici si econo-
mici, istorie economici) iar alte concepte, care sustin metodele si instrumentele
de lucru specifice disciplinei, prin aplicatii concrete si studii de caz.

Se remarca, de asemenea, abordarea specifici ingineriei transporturilor: retelele

de transport presupun un complex de relatii cu spatiul prin continuitatea lor,
prin atributele lor naturale i prin facilitarea exercitarii controlului asupra spatiu-
lui. Teritoriul este considerat un spatiu topologic bidimensional sau tridimensional, in functie de modul
de transport — rutier, feroviar, naval sau aerian.

Aplicatiile, bazate pe teoria grafurilor, sunt specifice domeniului ingineriei transporturilor: reteaua de
transport de lungime minim4, drumul minim in reteaua de transport, problema comis-voiajorului, cu-
loarele de zbor si maritime, centroidul de zona, accesibilitatea retelelor de transport.

Lucrarea poate fi procurati in format electronic de la autor (alexandru.boroiu@upit.ro) sau in format
fizic de la Catedra de Automobile a Universitatii din Pitesti.

Editura Universitatii din Pitesti, 2010, ISBN: 978-606-560-087-4, 161 pagini.
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