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ABSTRACT-Automotive transmission efficiency measurements are umally perfirmed on purpose-buoilt rgs. A smmple

mipdel was developed for calculating the overll ransmission

Mﬁmmﬁmam@m

Whesl power and enFine cutput were mexsured, and these values were used for calonlations. The proposed method can anly
e employed for wehirles with mammal drve becanse it reguires constant spesd measaements Two case stodies wene
imvestigated, with front-wheel and rear-wheel drove passenper cars. The results obfained from using the proposed mode] are

in pood agresment with data provided m the Iterabme.

EEY WORDS : Transmission efficiency, Wheel power, Vehicle dynamics, Chassis dynamemeter

1. INTRODUCTION

A portion of the power produced by imbernal combustion
engines s lost doe to friction in the vehicle's ransmission.
As g result, the overall powertrain efficiency decreases.
Even if considerable advancements were made in the Geld
of swtomeatic (Shinbor er al., 2010; Kelling of al., 2006)
and contimoous variable tramsmissions (CVT) (Saibo and
Miyamote, 20100, (Fyu and Eim 2008), mamal drives
aroumd 96 %% (Schoster, 2000). Smdies were condncted to
evaluate the benefits of wusing diferent Inbricants
(Wienecke and Bartz, 2001 ; Enbo o al, 1988), and hybrid
(Cho @t al, 2006), epicyclic (Ciocbotaru e al., 2010
mansmissions and models (Eim e a, 2010) were
developed for new powerntrains.

The wark developed in this paper sims o asses a simple
efficiency based on an enetpy in — energy out spproach,
similar to the one described in (Schuster, 2000). A chassis
dynamometer was used t0 messure engine outp during
acceleration and wheel power iumder steady state operation
at fiall load. These valoes were nsed to caloulate the overall
transmission efficiency for a front- and a rear-wheel drive
vehicle
2 EXPERIMENTAL SETUP
Power measurements were performed on a MAHA LPS
3000 chassis dynamometer with the vehicle secured as
shown in fipure 1. The tester measures wheel power (P.),

*Carresponding mutfor e-mail: iamotors/@yahoo.com

and the software calculates engine outpuwt (F) by
measring drap power in the additional stage following full
load operation After the wehicle is accelersted at full
throttle from 50 km'h up to the maxivmm ensine speed, the
the maxnmm speed dowm o 50 kmh while the rg
ensures increased accuracy of =2% (MMaha Standard
Operating instmoctions and User's hanwal).

The dynamometer’s settings only allow for foll load
power measurements during acceleration for engine speed
values greater than 1720 rev/min and 1930 rev/imin for each
of the vehicles with the 4* pear sslected because the g
does not measure drag power below 50 km'h vehicle speed.
For this resson steady siate messurements were considersd,
and engine power vahes for engine speeds below 2000 rev/
min were caloulated assuming 3 second depree polynomisl
drag power variation (fimore 2). This drag power measured
Ty the dynamometer is lost power due to fiction and the
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MODELLING AND OPERATIONAL TESTING OF PULSE-WIDTH MODULATION
AT INJECTION TIME FOR A SPARK-IGNITION ENGINE

Ioan Hiticas, Daniel Marmn, Liviu Mihon
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1 Infroduction

The imternal combustion engines have always
represenied a very good topic of discussion in the field of
the propulsion systems. The processes in the combustion
chamber engage different elements involred in chemical
a new direction of research in science and, consequently,
it raises new questions that have to be answered.

The invention of the imjector was inspired by a
woman using a perfume spray bottle; this woman was the
wife of Rudolf Dhiesal, the inventor of the diesel engine,
who had a moment of enlizshtenment when he saw his
wife perfuming herself This raised the idea to use a
nozzle in order to spread the fuel nside the combustion
chamber. Nowadays, the road vehicles are very complex
duoe to many sensors, actuators, conirol wmits, systems
prepared to meet drivers’ nesds.

The MATLAB/Sinmlink software used by our team
helps us to optimize a few parameters invobved i raising
imjection time mmst be very well analysed and caloulated.

The oxygen sensor is able to monitor the smount of
oxyzen i exhanst gases. Thus, the upstreamn and the
downstream oxygen sensors can comivol the fuoel
consumpiion and the level of exhanst via the ECU
(Engine/Electronic Control Tnif).

The engine speed is also a very important parameter
for owr smdy and experimentsl research Due o the

throttle position, the enmine speed either increases or
decreases. The battery voltage has also been monitored

The injectors and the fiel quanfity mmst be precisely
pre-calculated for both engines, namely the compression

The main pupose of the paper is to present the
benefits of the pulse width modulation, an application
belonging to the eleciric field We have analysed how the
PWM works [1, 2], its benefits for the sufomotive area,
and we have described the way im which we cam
implement our ideas.

2 Techmical data

The route of the fioel is already well-known, but the
connection between the engine power and the PWA must

be dealt with and in detasil The hasic
application of FWM [3, 4] o the machine motor, to the
AC electmic motor, etc., is widely-known. Ome early
application of PWM was made in the 10605 to an sudio
amplifier; the evolwion of this technology led to
innovative smdies camed oot in Dew aress of
development.

‘What is a PWM? How does the PWM contribute to
the imTesse of the thermal engine performance? Do we
really need this application, belonzing o a different area,
in our spark igmition engine, where we have to do with
fuel, lambda etc.? The FWM is a “technology” which
allows us to control, with high precision, the increase of
the engine performsnce, in which many parameters are

Tehnicki yeank 20, 1[2013), 147-153

ur
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EMISSIONS MODEL FOR SPARK IGNITION ENGINES
FUELLED WITH GASOLINE-BIOETHANOL BLENDS

A TRIMESCU* D. IORGA, L. MIHON, E. HENTIU

Faculty af Mechanical Enginsering, Politehmica " University gf Iimizoara,
1 Mihai Fiteazul Bhd., 300 222 Timizoara, Romania

E-mail: iamotors(ayahoo. com

Abstract Automotive ransperfaten plays a major rale in air polhation. Comventional technologes
for educing infemal cominstion engines emissions ane reaching their limits, and one way of educing
be fuelled with pure ethanel ar different pasoline—sthanal blends This theerstical study presents a
method of evahiating emissions redwction when bisethano] is used. Seweral operating stratepies are
imvestipated. for the entire speed range of a 2-lire overhead camskaft (OHC) muolt-port fisel injec-
tion enzine, with different air—fise] ratios. OOy, C0 and WO, emizsions vahses are caloulated and
the effect of ethanol addition in the fie] blend is evalated. A reduction of all 3 emissions vales is
noticed as the ethanoel vohime in the fisel blend mcreases. Caloolated vahves should be comsidened
with catalytic converters, systems that mamifest variations in comersion efficiency for different tem-
peraire vahes during operation. The effect on catalytic systems that kower combustion temperature
has, when increasing ethana] comtent in the fisel mix is subject to funther studies.

ATMS AND BACEGROUND
bioethano] seemys to be the fuel most hkely to be used as an alternative for spark
1gmation (5[} engmes. Bioethanol is a renewable energy source as 1t is obtained
from biomass, and using it 2= a fuel produces less pollutant enussions. Other alco-
hols such as iso-butanol feature an increased heating value compared to ethanol’,
but also present several specific issues such as difficult cold start* and a drop in
performance as well as foel comrersion effciency when used as a “drop-in and
drmve’ manner®*. Also, compared to other biofuels such as hiogas®s, ethanol can
be used in existing engines without extensive modifications to the foel systerm and
other components.

The use of ethanol m 51 engines 15 widely known on local levels in countnes
come a general 1ssue’. Ethanol can be wsed m pure form (E100) or as a blend with

* For oomrespondance.
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Concerning the Injection Time Evolution
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Abstraci—the papers present sindies and researches of fuzzy
mmwmmma:mh

izmition (SI) The offered by the fuzzy
logic allowed ws to momiter same of the parameters
mvolved in process. As we lmow, thermal emgines

burming
mmst be optimized becawse of the problems with erhamst
gases from fossil fmel wsed as emergy somrces. Our feam
snccesded fo work with MATLAB/Simnlink software, which
takes into consideration data acquired from the tested
wvehicle, namely Dacia Lozan with parpose to manage the
mjection time. The amount of air and the amonnt of foel are
two elements which mwst be takem imfo «© i
becanse if the amount of fuel varies, than and the amount of
air will also varies, with consequences in exhanst Also we
mention and abowt fhe AFR (AirFoel Fatio), which i= a
valne with variation dee to the lambda semsor medification.
Lambda semsar also was lplruthrmlimlnih fozzy
bogics cowtroller. The results are very
contral system allowed us to manage mest of the i
parameters, and the relation between them help us to affirm

important conchosion.

L INTRODUCTIEON

Today's vehicles are equipped with engine control units
(ECT"s) and this is a very good advantage. Due to them
high response in very short time, the vehicle can nm on
the soeets, where are subjected o many different regimes,
withowut problems.

Also, due o the problems with exhaust, the 51 engines
must follow the international roles, to deease the
emission level of the exhaust gases. Some of the most
important elements involved in oming processes and also
in exhamst, is the AFF. which is comtrolled by the oxyzen
sensor, and the injection time, which is confrolled by the

Following the 3D maps, the ECTT will offer a response
o the emgine, according with the drver, which will
maodify the throttle angel to mmn faster or not. These maps
are created by the engineering and programmers, who take
imte comsideration all the parameters mvolved in vehicle
‘behaviour, all sensors and all transducer. Diisadvantaze of
these mapping is the time which is necessary to implerment
this maps for all the engines and for all the differemt
regimes, which a vehicle is subjected

Fuzzy comirol is a system wsed by owr team exactly for
these two very important elements, the injection time and
the Iambda control

Fuzzy comirol is 4 system with many advantages, amd
applied to a 51 engine, to comtol the paramagnets

STE-1-4673-5206-21 27531.00 &2012 IEEE

evohition, help us to conclude that using this system we
are ahle o control the map of the 51 engine.

I TECHMICALDATA

Furzy Conirol — what is this system and how it’s work?
It is 3 system able to monitor and control many paramesess
which varies between () and 1, as false or troe or minimum
and marimmim His application covers a large area, amd
also can be applied and on 51 engines.

The fizzy logics idea appear in year 1945, with Zadeh
help, and, today it has a very large domain of spplication
due his very easily logics [1], [Z]-

Using the logic offered by word “if” and “than™, the
conchosion will tske imto considerstion all the mput data
mentioned by us.

Being an application toolbox of MATI AR softaare, it
has five steps, graphical wser interface (GUT) which can be
foﬂuwedm:mplumnafmylugxmuﬂa'

Fuzzy Inference System (FIS) Editor
- Membership Function Editor
- Faule Editor
- Faule Viewsr
- Swrface Viewer

There are many Fuzzy logics applications, and for our

research we used the Mamdami®s furzy control

IF Fule THEN

f 3 [ 3 &

-

"'.Iald

-
-

'ﬂ
.2

-
e
.

Figpoe | Marsdoni interface system
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IMPROVING PERFORMANCE OF A DIESEL-GAS ENGINE
*Liviu Mihon, ‘Daniel Iorga, *Walter Svoboda, ‘Toan Hiticas, “Radu Hentiu

""Politehmica” University of Timisoara, Romania, "L Power, Austria, "Mahle Timisoara,
Fomania

EEYWORDS - diesel, LPG, CNG, methane number, combustion mixture

ABSTERACT - This paper presents a solntion for an mjechion system of a diesel enmine, that uses gas
moxture, consisting of diesel and gas (CNG - Compressed Matwral Gas), which proves to be more
advantagecus of economcally but alse ecologically aspects. The ecological aspects are not treated
widely on this paper. These claims are proved by experimental tests that were made for this purpose,
both m Germany and Fomania, and analyzed on the local public transport company i Saarbrocken
city, Germany. The park fleet is equipped with such systems, mstalled on buses for public transport,
and they took info account all stakeholders, mamely the experience gained over decades m thos field,
the technology and the speciahsts with whom they collaborate, the deswe for collaboraton. The new
injection system mimprooves the power charactersitics of the enpine and decrease noxes.

INTRODUCTION

Often was discussed what means a diesel engine with gas mixture. Numerous attempts have
been made both m laboratonies and in service, the mam segment bemg the local public
transport. Couniries like Germany, Italy, Spain, Greece, Australia, USA etc., have
implemented such systems and the benefits they have brought these engines were primarily
fmancial this bemg the target. In this paper were presented results of measurements and
caleulations on local public transport network in the Saarbrucken eity - Germany, but also in
our experiments in order to obtain almost the same results as m Saabrocken

EXPERIMENTAL FACTLITY AND TEST VEHICLES

The advantages afforded by the mixture of diesel-gas engines are costs and noise reducing,
exhanst emissions and thewr quality are left on the second plan in this article. In order to reveal
these advantages, below we present a scheme to prove this. In the diagram below you can see
the difference in yield between the two engmes, Otto and Diesel+60% CNG and noted the
difference in costs at 100km

Elnz=atz von Erdgiss ICHGES InKf2 Woloron
k2 Fempinl HHLES

Ll LR
FRyPELTe Zikrrs ezl Lrs irechm =

2 T,

S cdar i
L—amsnr [k 7l {4Vl
W oannanal W o324 mbbaizagied 3 49

Frp Flow 0 0 0 <91 nE Y. ¥ CoalnTkr S e erTile
Erom= - C R hCdEm AR I Relvikm r NiRIkN

iFirdrlzH

Figurel. Using CNG in motor vehicles (passenger cars).
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NUMERIGAL SIMULATION STUDY OF A HYBRID ROAD VEHIGLE
REGARDING FUEL ECONOMY AND AMBIENT EMISSION DELIVERY
STUDIU PRIN SIMULARE NUMERICA PRIVIND CONSUMUL

DE COMBUSTIBIL AL UNUI VEHICUL HIBRID $1 EMISHLE ELIBERATE

L.INTRODUCTION
In this scientific paper the
ADVISOR (Advanced Vehicle
Simalator for System Analysis) 2.0
tool will be used to perform the
parison study. Version used
for the numerical simulation is
2003-00-r0116. The first version
of ADVISOR software was devel-
oped and released in November
1994. At the mquest of US.
Department of Energy (DOE)

with the ive big players in that time. The success of
the tool developed combined with flexibility and progress, conducted
in usage of many other clients in order to assess and understand the

system-level interactions of hybrid and electric vehide comp
(1]
The ADVISOR tool analyzes vehicle p ins, fc ng on power

wm&wmwonlmﬁubﬂa\aa
driving cycle, such as the Federal Urban Driving Schedule (FUDS),

apbity:wm&zv&l::hm c effort L
where outputs are 0-60 mph time or 40-60 mph time, or to determine
the maximum road grade the vehicle can dlimb at constant speed [1].

for understanding bybrid vehicles In accordance with the goals designed, ADVISOR approximates the
behavior, the toal was developed, continuoas behavior of a vehide as a series of discrete steps. During
used kater in conseltancy and R&D udmgtkcmpuuﬁmamdymmmmnp-
Wancle Ingit xasind : v [0S s dﬁ’
o Ta—— or -usage
R = T MM from
e k - : - A3 L - steady-state tests in the labo-
_::::- o bt | ratory. This main assumption
s =% ~ *i grm is short-duration  drivetrain
ey i f 11 Py . dynamics; however, this not
- il B o« fee 1@ | allows investigation in detailed.
o e e . For example, vibrations in the
j: T - driveline or oscillations in elec-
o == . e e fidds s a phenomenon
Tarswaien L ’ e Gne - = beynnd ADVISOR's scope [l].
e nE Lo it oot ADVISOR is an open scarce
1903 Lis -y - = |5 frware, developed in
:""“‘" Eﬁ_’: - : MATLAB* /Simalink* environ-
T R — ment/graphical program. The
pemrEp— - @ = " program runs under MATLAB®
Ehinmms o skwane b el . = (hm 32 venion Oﬂ)/ Sims-
- link* (from 2.2 version on), and
————— it can be loaded/started from
e o the command prompt in the
CEELTIN ML “wi | =4a | Fg 1 ADVISOR 20 Vehice input
K as sa T = - Samizl

10
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DYNAMICAL BEHAVIOUR OF A POWERTRAIN

Livin MTHON, Arina NEGOITESCU, Adriana TOEAR, Daniel OSTOIA
“Politehnica™ University, Timigoara, liviw mihon@mec upt re, 0256 403673

Abstrace: The paper presents the results of the modeling process of a motor vehicle in order to obtain
appropriate parameiers for conirolling the propulsion system. Adre wsed advanced model: of the
powertrain and specialized soffwares for verijfing the theory and eguations gf the models of the similar
models and performance’s valuss for a tested car. The models analyze the whole behaviour af the vehicle
in djfferemt rolling conditionz and the results offer exploitation parameters and optimization values for
obtaining lower fuels conzumption and lower emizsions on different surfaces and roads.

Eevwords: motor velacle, powertrain, vehicle dynamies, modelhng
Introducton

The dynamics of a motor velicle studies the movement of the motor veluele and the interaction between
the rolling system and the road, taking in consideration all the resistances and mflnence 1tems that exsts
and act at an certam moment during the motor vehicle’s expleitation.

In order to establizh the behaviowr of a specific motor vehicle response, with the pupose to mprove the
stability and maneuvrability of the vehicle, redurmg foel consumphion and noxes and mmcrease the safety
and passengers protection dunng road acodents we need a grant mumber of research bowrs, speciabized
equipments and high quality staff.

In thiz paper we present the results of modslling and simmlation of a motor vehicle using dedicated
softwares, starting from the engine and transmission of the car, made with AVL Cruise® and and | fested™
on a road designed with IPG CarMaker®.

The AVL Crmse consists as an excelent immterface and assembling of subassembly models of 2 motor
vehicle’s (engines, chitches, gear boxes, tensmissions ete.) with the possibility of choosing/modifying
values of charactenstics or even impert them from own data bases. On the other hand even 1f in some
parts the AVL Crumse and PG Carlaker overflow, the possibibty to ,virtualy™ tests a motor vehicle on a
specified road/surface is easier on the second software That's why the two companies decided to a strong
collaboration in this field and mn offering a2 complete solution for these purposes.

Bulding a model

Both software’s interfaces are very fnendly and help the user to select datas for the model from several
memues, grouped on specific tems. Thus, if we take 1n consideration the mterface from the AVL Cnuse,
Figwe 1, the operation with this software is simular with the Matlab mterface, and the modules and
associated values of the varables and parameters could be picked from data bases or dectly mmtroduced
from the keyvboard The comnections between the modules are conventionaly made through wires. Each
module could be more or less complex depending on the _reality™ of the car’s model, or could exsts or
oot m a specific configuration. The same problem 1= discussed if the motor vehicle has or not special
controls or even hybnd sollution

Az we can observe i Figure 2, the CarMaker interface consists also i a mmltifolders menu, with the
possibility of choosing values or insert them for caloulhos.

For a complet and extended analyzis of the motor vehicle, the AVL. Crnse software has direct interfaces
with other programs such are AVL BOOST®, FLOWMASTER®, EULT* and of course IPG Carlaker®.
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Parameters Control of a Spark Ignition Engine
through Programmable ECU for Specific
Regimes
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Abstrars —The article purpote is to present the advant age of
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injection controller for spark gnition intomal combustion
enines, concermning the sensors limits which are pushed
up, and this advantage can be used when significant
changes have been made on standard engine — like
cngine-tuming — changes lie insmlling twhines, inter
cooling systam, exhaust changes and another picces, or
when cxima performances ae needed, like engine uming.
Duc to these modifications, the onginal ECU, [4], could
not offer the optimal control and hae comes the
programmable ECU, mansged mammlly. The
programmable ECU could be doven by a computer and
the OBDVUSE interface with the engine and all dhe
sensors of the engine (rpm sosor, lambda sensor, exhaust
gas tamperature sansor, cte.) [2], [3].

IL TECHMICAL DATA

It is known from the caloulus that the beat exchanpe of
the engine and the thermal balance, that the spark ignition
engine works on optimal conditions if the air'fue] ratio is
closer v the ideal valee, that means the sinichiometric

meaning 14.7:1, namely 14.7 kg of fresh airto 1
Mﬂdm,mﬁrﬁtﬁmwmﬁrﬁ
gasoline/octane.

For the situation when we want/necd more power from
the engine, this can be done by differot ways One of the
solufions 1s i mondtorng and control the amount of mtske
air or ntake fiscl into the combustion chamber. Therefore,
mefnlhwlnspupmq“mmmmmdﬂ
in ordinary conditions, the cxcess air ratio could vary
between 085 — 0L95. Increasing the pafomances of the
engine mvolves the inoease of the fud consumpdion by
reaching the mixture, which, combined with a possible
higher compresson ratio, will reach a higher power, but
alsn increasing ex ploitation costs.

The opposie pole 1s the cconomic driving regime,
lower fiel consumption. The oicess air ratio varies
betwean 1.05 - 1.15.

In this paper, measuroments wore made for a sport
vch:nlthc:rh-nngmwlmdnul];rcmmm
car & a Renauk 5, with his onginsl tuwbo supercharged
spark ignition engine, with 1721 an’displaccment, 89.5
KW maxinmm power at 5400 rpm, 175 Nm maximum
torque at 3300 rpm, 8.1:]1 compression atio [13 ]

The engine described above was modified to obtsin
higher performances and #he solution that we used was to
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Modeling and Analysis of a Vehicle Suspension

Livin Mihon' and Micolae Lontis'

livin.mihonfupt.ro

Abstract. The present paper will be focused on deternmining the tire-suspension
assembly behawior involved in wehicle dynamics for a car through a dedicated
model developed in MatlahSimmulink softwars. The Matlab/Simmlink
environment will be nsad, by the last release, 20182, which offer a dedicated
powerirain and vehicle dynamic modules. The analysis will use a model for the
tires and a model for the suspension response for a vehicle configumation. The
road simmlation will be used for a complex analysis of the car respanse as ngut
in model simmiation. Will be expected madels and mathematical equations for a
complete simmlation, with Simulink environment, in order to obfam mapid
responses and pre evaloation of complex apalysis for car-eovironment
inferaction  The study could be applied, m this amalysis, enly for a dedicated type
of suspension, from the peomeiry point of view, but not limited o the viscosity
and cnematic respomse of the damping assembly The MatlabSimmlink
of the model will sharten the analytical smdies of vehicle dynamics.

Eeywords: Tire, Suspension, Vehicle Dynamirs, Modeling
1 Imtroduction

Foad wehicle's movement on a dedicated surface, like concrete and asphalt, could be
controlled by a driver in longimdina] and transvers directions as well a5 aroumd the
vertical axs (yaw rotation) within the limits imposed by the physical laws and the
surfaces inferaction through adherence The transverse and yaw movement are Very
‘well comnected each other.

In the vertical ditection the movement of the vehicle follows the Toadway, mchoding
all the onips (ascending or descending) and declivities, without any action on the part
of the drver. For comfort and a safety driving all these irmepularities of the road should
e minimized through the tires and suspension system of the vehicle

Thus, the suspension of a wehicle could be precept as a complex system which
zenerate forces at the tire’s contact patches and serve to transmit these to the vehicle:
wheels and tires, brakes, suspension arms, huobs and muts, steering system, springs and
shock absorbers [1].

Dne to his role of linking the vehicle and the road, the suspension system direct
influence the handling dynamics and ride comfort and also affects space wilization,
serpdynamics and costs. The suspension alone is not decisive i estsblishing handling
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