
 

 

a aerului, care sunt foarte seЧЬТЛТХОăХКăЭОЦЩОЫКЭЮЫКăЦОНТЮХЮТăОбЭОЫТШЫă܈ТăЫОЬЩОМЭТЯăХКăЭОЦЩОЫКЭЮЫКăЫОРХКЭăă
ьЧăТЧЭОЫТШЫЮХăЯОСТМЮХЮХЮТăЬОăЩШКЭОăКПТЫЦКăМăμă 

- VКХШКЫОКă МШЧЬЮЦЮХЮТăНОăМКЫЛЮЫКЧЭă ьЧă regim urban ОЬЭОăНОμă14ă Х/100ăФЦă ХКă ПЮЧМ܊ТШЧКЫОКă ПăЫăă
МЮЩХКЫОКă ОМСТЩКЦОЧЭОХШЫă НОă МШЧНТ܊ТШЧКЫОă Кă КОЫЮХЮТ;ă 16ă Х/100ăФЦă ХКă ПЮЧМ܊ТШЧКЫОКă МЮă КМ܊ТШЧКЫОКă ЮЧЮТă
ОМСТЩКЦОЧЭăНОăМШЧНТ܊ТШЧКЫОăКăКОЫЮХЮТ;ă17,5ăХ/100ăФЦăХКăПЮЧМ܊ТШЧКЫОКăМЮăКМ܊ТШЧКЫОКăКЦЛОХШЫăОМСТЩКЦОЧЭОă
НОăМШЧНТ܊ТШЧКЫОăКăКОЫЮХЮТ; 

- VКХШКЫОКăМШЧЬЮЦЮХЮТăНОăМКЫЛЮЫКЧЭăьЧăregim extraurban este de: 12 [l/100ăФЦЖăХКăПЮЧМ܊ТШЧКЫОКă
ПăЫăăМЮЩХКЫОКăОМСТЩКЦОЧЭОХШЫăНОăМШЧНТ܊ТШЧКЫОăКăКОЫЮХЮТ;ă12,6ăДХ/100ăФЦЖăХКăПЮЧМ܊ТШЧКЫОКăМЮăКМ܊ТШЧКЫОКă
ЮЧЮТă ОМСТЩКЦОЧЭă НОă МШЧНТ܊ТШЧКЫОă Кă КОЫЮХЮТ;ă 13,5ă ДХ/100ă ФЦЖă ХКă ПЮЧМ܊ТШЧКЫОКă МЮă КМ܊ТШЧКЫОКă КЦЛОХШЫă
ОМСТЩКЦОЧЭОăНОăМШЧНТ܊ТШЧКЫОăКăКОrului; 

- Valoarea consumului de carburant ьЧă ЬЭК܊ТШЧКЫО  ОЬЭОăНОμ1,75ă ДХ/СЖăЩОă ЭТЦЩăНОă ТКЫЧăă МсЧНă ЬОă
ПШХШЬО܈ЭОăОМСТЩКЦОЧЭЮХăЬЮЩХТЦОЧЭКЫăНОăăЭТЩăАEψχSTOăЩОЧЭЫЮăьЧМăХгТЫОКăМШЦЩКЫЭТЦОЧЭЮХЮТăЩКЬКРОЫТХШЫ;ă
1,3ă ДХ/СЖă ХКă ПЮЧМ܊ТШЧКЫОКă МЮă КМ܊ТШЧКЫОКă ЮЧЮТă ОМСТЩКЦОЧЭă НОă МШЧНТ܊ТШЧКЫОă Кă КОЫЮХЮТ;ă 1,λă ДХ/СЖă ХКă
ПЮЧМ܊ТШЧКЫОКăМЮăКМ܊ТШЧКЫОКăКЦЛОХШЫăОМСТЩКЦОЧЭОăНОăМШЧНТ܊ТШЧКЫОăКăКОЫЮХЮТ 
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Rezumat. Articolul de ПКĠăă ШПОЫăă Шă КЧКХТгăă МШЦЩКЫКЭТЯăă Кă ЬТЬЭОЦОХШЫă НОă ОЯКМЮКЫОă НОă ХКă ЦШЭШКЫОХОă МЮă
КЩЫТЧНОЫОă ЩЫТЧă ЬМсЧЭОТОă ЦШНОЫЧОă МЮă ОХОЦОЧЭОă НОă НОЩШХЮКЫОă (МЮă şТă ПăЫăă Кă КЯОКă ЦШЧЭКЭă МКЭКХТгКЭШЫЮХ),ă ЩЫТЧă
НОгЯШХЭКЫОКăЮЧЮТăЬЭЮНТЮăМШЦЩХОбăНОăЬТЦЮХКЫОăКăПОЧШЦОЧШХШРТОТăПЮЧМĠТШЧКХО.ăSe dezbate problematica sistemelor 
НОăНОЩШХЮКЫОă(МЮăОХОЦОЧЭăМКЭКХТЭТМăЫОКМЭТЯ)ăЩОЧЭЫЮăЦШЭШКЫОХОăМЮăКЩЫТЧНОЫОăЩЫТЧăЬМсЧЭОТО,ăНКЫăьЧăЬЩОМТКХăЩШЬТЛТХТЭăĠТХОă
ьЦЛЮЧăЭăĠТЫОăКăЩОЫПШЫЦКЧĠОХШЫăЩЫТЧăЬТЦЮХКЫОКăЩЫШМОЬЮХЮТăНОăОЯКМЮКЫО.ăSОăМШЧЬТНОЫăăМăăКЫСТЭОМЭЮЫКăЬТЬЭОЦului de 
ОЯКМЮКЫОăşТăМКЭКХТгКЭШЫЮХăКЮăШăЦКЫОăТЧПХЮОЧĠăăКЬЮЩЫКăЩЫШМОЬЮХЮТăНОăОЯКМЮКЫОăКăРКгОХШЫăşТăКЬЮЩЫКăЩОЫПШЫЦКЧĠОХШЫă
ЦШЭШКЫОХШЫăМЮăКЩЫТЧНОЫОăЩЫТЧăЬМсЧЭОТО.ăMШНОХКЫОКăşТăЬТЦЮХКЫОКăЬТЬЭОЦОХШЫăНОăНОЩШХЮКЫОăКХОăКМОЬЭШЫăЦШЭШКЫОăЩШКЭОă
ЩЫОЯОНОКăШăЬОЫТОăНОăЬШХЮĠТТăМШЧЬЭЫЮМЭТЯОăşТăНОăЩХКЧЮЫТăНОăШЩЭТЦТгКЫОăЩОЧЭЫЮăКăЫОНЮМОăОЦТЬТТХОăЩШХЮКЧЭОăşТăМШЧЬЮЦЮХă
НОăМШЦЛЮЬЭТЛТХ,ăьЧăЭТЦЩăМОăЩОЫПШЫЦКЧĠОХОăНОăЩЮЭОЫОăКХОăЦШЭШЫЮХЮТăЧЮăЯШЫăПТăЦЮХЭăНТЦТЧЮКЭО.ăχМЭЮКХЦОЧЭОăьЧăEЮЫШЩКă
ЧШЫЦОХОăКЧЭТЩШХЮКЫОăşТăТЧНОЩОЧНОЧĠКăОЧОЫРОЭТМăăьЧăЫКЩШЫЭăМЮăЩОЭЫШХЮХăЬЮЧЭăКЛШЫНКЭОăЭШЭăЦКТăНОЬ,ăПТТЧНăьЧăЫОКХТЭКЭОă
ЩЫТШЫТЭăĠТăЩОăЦКЬКăНОăХЮМЫЮ.ăPЫТЧăХЮМЫКЫОКăНОăПКĠăăЬОăЬЭЮНТКгăăЭОЦКЭТМКăЦШНОХăЫТТăЮЧШЫăЦШЭШКЫОăЧШТăşТăКăЬТЦЮХăЫТТă
ЬТЬЭОЦОХШЫăОбТЬЭОЧЭО,ăНКЫăМЮăШКЫОМКЫОăьЦЛЮЧăЭăĠТЫТăЦКУШЫОăМКЫОăЭЫОЛЮТОăЬăăЬКЭТЬПКМăăМОЫТЧĠОХОăьЧăЯТРШКЫОăНОăЩШХЮКЫОă
ЬМăгЮЭăăşТăМШЧЬЮЦăЫОНЮЬ. 

Cuvinte cheie: ardere, contra-ЩЫОЬТЮЧО,ăОЯКМЮКЫО,ăЩОЫПШЫЦКЧĠО,ăЩШХЮКЧЭ,ăЩШЬЭ-tratare, simularea-motorului. 

INTRODUCTION 
Through the simulation process 2 it is analyzeНăЭСОăЬЩКЫФăТРЧТЭТШЧăОЧРТЧО’ЬăЛОСКЯТШЫăТЧăШЩОЫКЭТЧРă

conditions at different states of the exhaust and after-treatment system in comparison with a 
configuration case of no-after-treatment elements178. The modern simulation applications (that exist 
nowadays in the virtual environment with online operation capabilities, directly on the internet or upon 
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special computing-stations dedicated for complex analyzing operations and electronic processing of 
various specific phenomena or different efforts and processes which take place inside engines or in their 
components) allow the determination of particularities of the mechanical stress and of some 
constructive and functional characteristic parameters, even in dynamic working conditions3913. 

MATERIAL AND METHODS 
Lotus Engine Simulation is a software tool for computer simulation of operational cycle, relatively 

easy to use, for engine performances prediction, which combines models of variable gas flow in 
multiple components with those that are defining the combustion process. 

The application may be used for calculating and modeling: 
- ЭСОăОЧРТЧО’ЬăЩОrformance at full load and partial loads in steady state regime 

and transitory state of the operating conditions;  
- heat transfer data toward/from cylinders;  
- variations of the instant properties of the gases in engine's manifolds;  
- turbocharging and conditions of correlating the supercharging equipment. 

The researcher builds the simulation input model of the engine by using multiple specifications. 
This includes data for cylinder bore, piston stroke and connecting-roads dimensions; compression ratio; 
valves dimensions and their overlapping interval; gas flow through intake valve port and through 
ОбСКЮЬЭă ЩШЫЭ;ă ТЧЭКФОă КЧНă ОбСКЮЬЭă ЦКЧТПШХНЬă НТЦОЧЬТШЧЬ;ă НКЭКă ЦКЩЬă ЭСКЭă НОПТЧОЬă ЬЮЩОЫМСКЫРОЫЬ’ă
performances; engine speed; heat release data (which is defining for the combustion process); air/fuel 
rate and intake air temperature and pressure. 

After defining the engine data (Fig. 1) and the state data the simulation test is realized. The results 
of data processing (as the volumetric efficiency, torque and power) and those data related to operation 
cycle (as pressure, temperature and mass flow) are available for analyze, in the shape of a report and of 
some easy to use graphic representations. The software program is capable of simulating the majority 
of auxiliary systems from existing engines and also from those recently designed. 

 
Fig. 1. Menu for developing the Lotus Engine Simulation model [12] 

Lotus Engine Simulation is a modeling environment for performance estimations at steady-state 
and transitory regime both of two strokes and four strokes engines, naturally aspirated or supercharged. 
It combines the models for variable gas flow in multiple components with those which characterize the 
combustion process and it has an intuitive user interface that allows the engine models to be rapidly 
configured and then verified. The built-in post-processing instruments allow the engineers to gain 
important perspectives on their engine performances. 
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MКТЧă ЬЭОЩЬă ЧОМОЬЬКЫвă ПШЫă РОЧОЫКЭТЧРă КЧНă ТЧЬЭЫЮЦОЧЭТЧРă КЧă ОЧРТЧО’Ьă ЦШНОХă ПШЫă ЬТЦЮХКtion in 
LOTUS are:  

Step 1 – МШЧПТРЮЫКЭТШЧăШПăКăЦШНОХăОТЭСОЫăЭСЫШЮРСă„НЫКР-and-НЫШЩ”ă(NОЭаШЫФăψЮТХНОЫ,ăХШКНТЧРăКЧНă
editing the data from an existing model), or by using the "Concept" integrated tool. 

Step 2 – defining the operational necessary parameters of the engine ready for test.  
Step 3 – launching the solving of simulation (simulation solver).  
Step 4 – upload the simulation results, either as text or as graphic display, in order to review the 

calculated value [12]. 
In figure 2 is presented the module for defining the dimensions and characteristic values of the 

exhaust system (for residual gases), more precisely dimensional characteristics of the exhaust piping 
and silencer in the case of absence of after-treatment system. 

 
Fig. 2. Defining the engine model without after-treatment system 

Through this module there may be established the diameters and the remaining dimensions of the 
exhaust manifold, of the silencer, total length and silencer section shape etc. 

RESULTS AND DISCUSSIONS 
The considered simulation in this research paper is defined by a series of input values and a set of 

output quantities. In the first set of values it may be recalled the engine type, after-treatment system 
architecture, volume and flow rate of injected fuel, as well as functional-constructive features during 
the process of injection and residual gases exhausting through exhaust system pipes. 

IЧă ПТРЮЫОă 3ă КЫОă РЫКЩСТМКХХвă ЫОЩЫОЬОЧЭОНă ЭСОă ОЧРТЧО’Ьă ЩОЫПШЫЦКЧМОЬă (ШЮЭЩЮЭă НКЭК)ă ЭСЫШЮРСă
comparison (with a catalytic converter and without after-treatment system) through successive 
modification of exhaust system (respectively of catalytic converter) in the virtual model. 
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Fig. 3. Graphic representations obtained through engine simulation with and without catalytic 

converter 

In the model creation, conventionally the BSFC (ce) is determined by considering few (but 
significant) operating characteristics in the mathematical relation 5: 
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where: ce is brake specific fuel consumption, [g/kWh]; Qi – ПЮОХ’ЬăТЧПОЫТШЫăМКХШЫТПТМăЩШаОЫ,ăДФJ/ФРЖ;ă
ηe – effective (brake) efficiency; ηm – mechanical efficiency; ηr – relative efficiency; ηt – thermal 
efficiency. 

CONCLUSIONS 
It further makes a number of conclusions on the simulation process initiated based on the theme 

addressed by the survey. 
The simulation research of the after-treatment system from the S.I. engine supplied with port fuel 

injection, based on gasoline, at different engine speeds and load regimes, highlights the fact that in all 
situations the engine may operate in acceptable conditions, but on the other hand there may be used 
solutions to eliminate the undesirable effects. Even if there are a series of limitations or restrictions in 
changing the flow regime (laminar or turbulent) of exhaust gases in the exhaust pipeline there may be 
realized the adjustment of systems (including the after-ЭЫОКЭЦОЧЭăЬвЬЭОЦЬ)ăКЬăОЧРТЧО’ЬăНОПКЮХЭăКЧНăШПă
management system related with the injection process, respectively of mixture formation and ignition 
so that the apparent undesirable differences in the process may be tackled. 
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CERCETĂRIăEБPERIMENTALE PRIVITOARE LA PERFORMANğELEă
SISTEMELOR DE ALIMENTARE ALE MOTOARELOR DE LA 

AUTOMOBILELE DESTINATEăCOMPETI܉IILORăMOTORSPORT 

BORZAN ADELA-IOANA, BALDEAN D.-L., FEREσЯIăI. 

UЧТЯОЫЬТЭКЭОКăTОСЧТМăăНТЧăCХЮУ-Napoca, RШЦсЧТК 

Summary. Currently researching gasoline injection systems operation at varied loads and speeds and 
finding optimal solutions for control in engine domain, equipping cars for sport competitions are increasingly 
more attractive concerns from many viewpoints. First, fuel price increases and secondly the imperative of 
mobility and high performances is continuously amplified. Then, the interest in motorsport is maintained by 
campaigns or media-events in the broadcasting space. Today, gasoline injection with direct jet spray into the 
combustion chamber and using bio-ethanol or methanol can even compete with systems using only conventional 
fuels. 

Thus, being necessary studies concerning operational peculiarities of these new types of suplly procedures 
in the spark ignition engines in order to improve performances,the proposed research topic is meant to be a 
starting point in tackling exploitation, control and adjustment of injection systems problem. It is studied both the 
advantages and the disadvantages of their use. It is also important the influence of injection type on the engine 
performances. Therefore are defined a number of criteria - the engine speed, the engine load etc.- that are 
expressing the fuel flow, the intake pressure, being characteristic to injection supplied engine of the competition 
vehicles, depending on the engine speed at which it operates under normal exploitation outside the sporting 
competition. 

Key words: Automobile, Fuel, Injection, Performances, Testing. 

INTRODUCERE 
MШЭШЫЮХăМЮăКЩЫТЧНОЫОăЩЫТЧăЬМсЧЭОТОăОЬЭОăьЧМăă(ЩЫТЧăЫăЬЩсЧНТЫОКăЬК)ăЮЧЮХăНТЧЭЫОăМОТăЦКТăТЦЩШЫЭКЧĠТă

poluatori ai mediului 178. Studiile actuale 917 propun diferite metodologii pentru reducerea consumului 
НОăМШЦЛЮЬЭТЛТХăьЧăМКгЮХăКМОЬЭШЫăЦШЭШКЫОăьЧăЭТЦЩЮХăЩЮЧОЫТТăьЧăПЮЧМĠТЮЧО,ăМсЧНăКЦОЬЭОМЮl carburant este 
ЦЮХЭă ьЦЛШРăĠТЭ,ă ТКЫă ОЦТЬТТХОă ЩШХЮКЧЭОă МЫОЬМă ЬОЦЧТПТМКЭТЯă 1.ă UЧОХОă ЩЫШЛХОЦОă ПЮЧМĠТШЧКХОă (ЩЫОМЮЦă
randamentul arderii, reducerea emisiilor NOx şТăHC)ăЩКЫăЬăăПТОăЫОгШХЯКЭОăЩЫТЧăЮЭТХТгКЫОКăМШЦЛЮЬЭТЛТlilor 
alternativi ca LPG 15, CNG 18, etanol 20, dimetil eter 13, metanol 10 şТăНТПОЫТЭОăКЦОЬЭОМЮЫТăНОăМКЫЛЮЫКЧĠТă
723.ăχХМШШХТТăЩШЭăПТăЮЭТХТгКĠТăьЧăЦШЭШКЫОХОăМЮăКЩЫТЧНОЫОăЩЫТЧăЬМсЧЭОТОă(MχS)ăьЧăПШЫЦăăЩЮЫăăЬКЮăьЧăКЦОЬЭОМă
cu benzina 12 23.ă CШЧНТĠТТХОă ПЮЧМĠТШЧКХОă ЬЮЧЭă ПШКЫЭОă ТЦЩШЫЭКЧЭОă ЩОЧЭЫЮă ОПТМТОЧЭТгКЫОКă ЦШНЮХЮТă НОă
ОбЩХШКЭКЫОăşТăЩОЧЭЫЮăЫОНЮМОЫОКăЩШХЮăЫТТă25610. Caracteristicile procesului de ardere pentru un MAS cu 
ТЧУОМĠТОăНТЫОМЭăă(ID)ăКЮăПШЬЭăЫОМОЧЭăЬЭЮНТКЭОăЩЫТЧăЦШНТПТМКЫОКăКЯКЧЬЮХЮТăХКăТЧУОМĠТОă2122.ăχХЭОăМОЫМОЭăЫТă14 
НОгЯШХЭăă ЦШНОХОă МКНЫЮă ЩОЧЭЫЮă КЧКХТгКă şТă ьЧЫОРТЬЭЫКЫОКă ЯКЫТКĠТТХШЫă НОă ЭОЦЩОЫКЭЮЫăă şТă Кă МШЧМОЧЭЫКĠТТХШЫă
РКгОХШЫăьЧăТЧЭОЫТШЫЮХăМТХТЧНЫТХШЫ.ăÎЧăКЬЭПОХăНОăЬТЭЮКĠТТăЩКЫЭТМЮХОХОăНОăМШЦЛЮЬЭТЛТХăЩШЭăЩКЫЭТМТЩКăХКăПШЫЦКЫОКă
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