Rezumat

Lucrarea de fata trateaza o tema de actualitate pe plan international si pe planul
Uniunii Europene, obtinerea unei benzine comerciale cat mai curata si cat mai putin
poluantd. Nevoia obtinerii unui astfel de combustibil a aparut ca urmare a progreselor
tehnologice care au avut loc pe parcursul secolului trecut. Aceste progrese au dus la
cresterea cererii de benzina si, implicit, la cresterea poluarii datorita arderii acesteia in
motoarele cu aprindere prin scanteie.

In prezent, benzina comerciala se obtine prin formulare, care este procesul de
amestecare a componentilor acesteia, dupa o anumita reteta, astfel incat benzina obtinuta
sa fie conforma cu standardele in vigoare. Deoarece fiecare component vine cu costurile
sale proprii de obtinere sau de achizitie, formularea benzinei comerciale dupa o anumita
retetd vine cu costurile sale. Din acest motiv si deoarece existd mai multe retete de
amestec, a aparut necesitatea determinarii acelei retete care ofera costul minim de
obtinere — reteta optima de amestec.

Lucrarea abordeaza aspectul important al optimizarii retetei de amestec pentru
formularea benzinelor comerciale. Acest aspect devine si mai important daca se ia in
considerare faptul potrivit caruia rafinariile din ziua de azi sunt proiectate sa produca
cantitdti uriase de benzind (de ordinul milioanelor de tone pe an) si orice economie,
oricat de micd, duce la o crestere importanta a profitului anual.

Prima parte a tezei, studiul teoretic, constd in capitolul 2 si prezintd cele mai
importante aspecte legate de:

1. Scopul si principiile formularii benzinelor comerciale (subcapitolul 2.1);

2. Componentii utilizati in cadrul formularii benzinelor comerciale, tipurile
de componenti si scopul utilizarii acestora n cadrul obtinerii produsului
finit (subcapitolul 2.2);

3. Standardele aflate in vigoare in prezent cu privire la proprietatile
benzinelor comerciale ecologice (subcapitolul 2.3).

Contributiile personale din aceastd tezd sunt prezentate in capitolele urmatoare.

Programul experimental, aparatura utilizatd si rezultatele obtinute sunt
prezentate in capitolul 3. Tot in acest capitol sunt prezentate corelatiile dintre cifrele
octanice Research si Motor ale amestecurilor si continutul de oxigen al acestora
(subcapitolul 3.3.3), corelatii obtinute pe baza tuturor perechilor de date experimentale
obtinute.



In capitolul 4 este prezentat un studiu comparativ intre doui modele matematice
de amestec. Primul model luat in considerare este un model clasic, bazat pe ecuatii
matematice, care se gaseste in literatura de specialitate (model prezentat in subcapitolul
4.1). Al doilea model matematic este bazat pe conceptul modern al retelelor neuronale
(model prezentat in subcapitolul 4.3). Studiul comparativ se gaseste in subcapitolul 4.5
si, pe baza rezultatelor obtinute, se formuleazd sugestii de alegere a modelului
matematic potrivit, in functie de datele de intrare existente.

Capitolul 5 are intinderea cea mai mare in cadrul tezei si reprezinta contributiile
autorului cu privire la determinarea retetei optime de amestec. Aceste contributii au fost
realizate cu ajutorul unui program de sinteza a retetei optime de amestec, program scris
de citre autor si prezentat in subcapitolul 5.3. In subcapitolul 5.4. sunt prezentate si
discutate retetele optime de amestec pentru un numar variabil de proprietati restrictive
si de cantitdti totale de benzina care trebuie obtinute.

Capitolul 6 discuta anumite aspecte legate de aplicarea optimizarii in cadrul
formularii industriale a benzinelor comerciale ecologice. Este discutatd problema
planificdrii amestecurilor, problemd care este, la randul ei, una de optimizare
(subcapitolul 6.1). Deoarece acest capitol se ocupa de formularea benzinei la scarad
industriald, subcapitolul 6.2 se leagd de un sistem performant de automatizare a
amestecurilor utilizat intr-o rafinarie reprezentativa din Romania, sistemul GILB, tot in
acest subcapitol fiind prezentata si instalatia de amestec pe care este implementata acest
sistem. In final, in subcapitolul 6.3 se oferd un exemplu de obtinere a retetei optime de
amestec, avand date de intrare oferite de aceeasi rafinarie.

Partea finald a tezei, capitolul 7 prezinta concluziile care se pot trage din acest
studiu de cercetare (subcapitolul 7.1 ). Tot in acest capitol sunt prezentate contributiile
personale (subcapitolul 7.2) si sunt propuse directiile de cercetari ulterioare
(subcapitolul 7.3).
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Abstract

The present work discusses a topical issue on international and European Union
level, obtaining of the cleanest and the most environmentally-friendly commercial
gasoline. The need to obtain such a fuel appeared as a result of the technological progress
that happened in the past century. This progress lead to an increase in gasoline demand
and, subsequently, to an increase of the pollution level because of the fuel burnt in the
spark ignition engines.

In the present, the commercial gasoline is obtained through formulation, which
is the process of blending its components, after a certain blending recipe, so as the
obtained gasoline complies with today’s standards. Because every components come
with its own obtaining or acquisition costs, the gasoline formulation by a certain recipe
also comes with its costs. Because of this reason and because there is more than one
blending recipe, the necessity of the determination of the recipe that offers the lowest
cost — the optimum recipe — appeared.

This work discusses the important aspect of blending recipe optimization to
formulate commercial gasoline. This aspect becomes even more important if it’s taken
into account the fact that today’s refineries are built to produce huge amounts of gasoline
(millions of tons per year) and every savings, no matter how marginal they are, lead to
an important increase of the yearly profit.

The first part of the thesis, the theoretical study, consists in chapter 2 and
presents the most important aspects about:

1. The purpose and the principles of commercial gasoline formulation
(subchapter 2.1);

2. The utilized components in commercial gasoline formulation, the
component types and the purpose of its utilization to obtain the finished
product (subchapter 2.2);

3. Today’s standards regarding the properties of the ecologic commercial
gasoline (subchapter 2.3).

The personal contributions in this thesis are presented in the following chapters.

The experimental program, the utilized equipment and the obtained results are
presented in chapter 3. In the same chapter, the correlations between the blends’
Research and Motor octane number and the oxygen content are presented (subchapter
3.3.3), correlations obtained from all the obtained experimental data.

Chapter 4 presents a comparative study between two blending models. The first
model taken into account is a classical model, based on mathematical equations, which
can be found in the literature (model presented in subchapter 4.1). The second



mathematical model is based on the modern concept of neural networks (model
presented in subchapter 4.3). The comparative study is found in subchapter 4.5 and,
based on the obtained results, suggestions about choosing the right mathematical model
judging by the input data, are formulated.

Chapter 5 is the lengthiest of all and presents the author’s contributions
regarding the determination of the optimal blending recipe. These contributions had
been realized with the aid of an optimum blending recipe synthesis software, program
written by the author and presented in subchapter 5.3. In subchapter 5.4 the optimum
blending recipes with a variable number of restrictive properties and variable total
guantities of gasoline are presented and discussed.

Chapter 6 studies some aspects concerning applying optimization in gasoline
formulation in the industry. The blending planning problem is discussed, problem which
Is also an optimization problem (subchapter 6.1). Because this chapter is about gasoline
formulation at an industrial scale, subchapter 6.2 presents a performant blending
automation system which is utilized in a representative refinery from Romania, the
GILB system the blending plant being also presented in this subchapter. Finally, in
subchapter 6.3 it is presented an example of determining the optimum blending recipe,
using input data from the same refinery.

The final part of the thesis, chapter 7 presents the conclusions that can be drawn
from this research study (subchapter 7.1). Also, in this chapter the personal contributions
are presented (subchapter 7.2) and the ulterior research directions are suggested
(subchapter 7.3)
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