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Abstract

Global warming now involves two major problems for humanity, on one hand, the need for a
drastic reduction in greenhouse gas emissions in order to stabilize the concentration of these gases in
the atmosphere to prevent anthropogenic influence on the climate system and to enable natural
ecosystems to adapt naturally, and on the other hand the need to adapt to the effects of climate
change, considering as these effects are already visible and inevitable due to the inertia of the climate
system, irrespective of the outcome of emission reduction actions.

The European Commission has launched in March 2010, in conformity with Directive
2006/32 / EC of the European Parliament and of the Council from 5 April 2006, the strategy Europe
2020 for the exit from the crisis and for preparing the EU economy for the next decade. In practice,
the Union has set five major objectives - employment, innovation, education, social inclusion and the
environment / energy - to be achieved by 2020. Romania has adopted its own national targets in
these areas, the environmental / Energy being: Reducing greenhouse gas emissions - 20%,
Renewable energy use in final consumption - 20%, increasing energy efficiency - 20%.

In 2040 there will be 9 billion people whose access to energy will be limited by a trilemma
that evaluates the sustainable development of energy: safety in production and feeding, equity,
environmental sustainability. The forecast is that 1.1 billion will not have access to energy.

LENR Low Energy Nuclear Reactions (or sometimes Lattice Enabled Nanoscale Reactions)
represent low energy nuclear reactions and refers to the phenomenon of abnormal heat generation
when certain metals (e.g. Nickel, Palladium) absorb hydrogen or deuterium and an external stimulus.

The empowerment thesis "Effective use and management of electricity" sums up the research
activity before and after the presentation the PhD thesis. The research activity as well as the results
presented fall within the field of electrotechnologies, highlighting the research directions in this
broad field: artificial lighting installations, linear and hybrid engines, electric cars, energy
management with energy audit, energy forecast in tight relation with the energy market.

In the first part there are presented aspects related to the electric and photometric
characteristics of electric lighting installations for indoor lighting, road and pedestrian lighting, as
well as the ornamental and architectural lighting. Several manufacturers and types of equipment,
classical sources with various operating principles, modern LEDs and luminaires are analyzed. Road
facilities are classified. In the laboratory, in the installations in operation were studied and analyzed
the characteristics of lighting units equipped with classical light sources, or with the most recently
introduced led light sources. The efficiency of LED light sources results from the reduction of
installed electrical power and the increase in life expectancy.

In the next chapter we analyze the influence on the quality of electrical energy using a
comparative study between classical and new LED sources. Lighting installations for real roadways
are designed and the conditions imposed by national and European norms and standards are
simulated. The latest optimization indices are introduced for both indoor and outdoor lighting. All
this is the basis of the economic calculation and the depreciation of the investment costs.

Another concern I had was linear engines. Hybrid induction motors, with the special
features, qualities and advantages they offer compared to rotary motors, open new directions in the
design of drive systems. They make it possible to achieve low-speed motion without the need of
using to mechanical reducers. The current trend is to improve the parameters of this engine, an effort
coupled with the option of extending the scope of practical applicability. These are just a few of the
explanations that various prestigious research teams have proposed as topics, studies and
experiments in the field of electric motor drives in a category that does not belong to either rotary or
linear induction motors: the hybrid engine of induction. A great electric car enthusiast, has studied
and experienced for a long time the performances and effects of induction fields in this family since
he was a professor at the University of Manchester. His brilliant ideas and valuable scientific works
have enabled the engineer with solid knowledge, Prof. E. R. Laithwaite, to put into use at the
Imperial College in London the valuable and original technical ideas on unconventional induction
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machines, Professor P. G. Budig in Germany, Jean-Claude Sabonnadiere from the Grenoble
University Faculty of Science, Polish Professor J. F.Gieras

In our country, Prof. Dr. Lorin Cantemir, in the Ph.D thesis. Theoretical and experimental
contributions on the three-phase linear induction motor and possibilities of use in lasi in 1974, as
well as the professors Lucian Ciobanu and Gheorghe Livint in Timisoara prof. lon Boldea, with the
paper Contributions on specific phenomena and electromagnetic calculation of three-phase plane
linear motors, doctoral thesis presented in 1972, at Suceava Professor Leon Mandici, at Galati D.
Cilueanu, in Brasov O. Pesteanu and Constanta conf. Doru Botez are researchers with performance
studies in linear machines, which show interest in this ever-new field and with possibilities for
industrial applications.

The experimental data presented highlights a number of features of the hybrid machine:
average and low speed rotation obtained with acceptable efficacy and power factors, a wide range of
speed adjustments, couples and forces that can be obtained by constructive modifications, a proper
cooling of windings, quick debugging, simple and easy maintenance, braking possibilities.

Important areas such as electric traction and transport have possible applications with hybrid
motors. Advantages that require the use of these drives are: simplifying the wheel-motor assembly,
fine-tuning for wide-range speeds, efficient cooling, quick-debug, easy maintenance and constructive
diversity.

An eligible consumer with multiple branches distributed across a geographic area often has
an energy manager with the task of coordinating a team of local energy managers in branch
manufacturing units to produce and transmit daily curves forecasting aggregates and consumption to
his electricity supplier.

In the next chapter there is presented a dedicated computer system that facilitates the energy
consumption forecast of an eligible consumer with geographically distributed production locations,
referred to as branches. In each branch one or more production units / workshops equipped with
power telematics systems where data is recorded and can be read and processed by local energy
managers. Daily hourly consumption is compared to daily forecasting. The main purpose is to
minimize deviations, to reduce the price of energy recovery.

Professional development and occupational skills in the electrical field are the subject of the
following chapter. The experience gained in the 11 years of production (1982-1993) has been
beneficial since the employment as the associate professor in 1988, then by a 1993 competition. The
activities of the academic community, for almost 30 years, have allowed me to develop myself
professionally and scientifically. I have participated at courses of didactic and managerial training,
we developed research elements related to scientific and engineering education. I have promoted the
collective spirit to friendship in the Department of Electrotechnics and in faculty. At the chair, with
the students, I have watched the transmission of the skills of the profession, but also the grinding of
the young characters, in order to be well prepared for real life.

We have promoted our faculty and preoccupations in the pre-university environment, at the
universities in the country and abroad, as well as in the local and county administrations.
Through intensive collaboration, the establishment of sustainable partnerships with private
companies, public institutions, collectives of researchers from universities in the country and abroad,
we will only be able to contribute to economic development and prosperity in the historical region of
Bucovina, working together.

The basis for the elaboration of this thesis is formed of my own books, papers, patents,
research contracts, as well as articles published in specialized publications, dedicated to the field.

Finally, there is a bibliographic chapter containing the minimum references that refer to the
aspects presented in the empowerment thesis.
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Rezumat

Incilzirea globala implici in prezent doui probleme majore pentru omenire, pe de o parte
necesitatea reducerii drastice a emisiilor de gaze cu efect de serd in vederea stabilizarii nivelului
concentratiei acestor gaze in atmosfera care sa impiedice influenta antropica asupra sistemului climatic si
a da posibilitatea ecosistemelor naturale sa se adapteze In mod natural, iar pe de altd parte necesitatea
adaptarii la efectele schimbarilor climatice, avand In vedere cd aceste efecte sunt deja vizibile si
inevitabile datorita inertiei sistemului climatic, indiferent de rezultatul actiunilor de reducere a emisiilor.

Comisia Europeana a lansat in luna martie 2010, conform directiva 2006/32/ce a parlamentului
european si a Consiliului din 5 aprilie 2006, Strategia Europa 2020 pentru iesirea din criza si pregitirea
economiei UE pentru deceniul urmator. In practici, Uniunea a stabilit cinci obiective majore — privind
ocuparea fortei de munca, inovarea, educatia, incluziunea sociala si mediul/energia - care urmeaza sa fie
indeplinite pana in 2020. Romania a adoptat propriile obiective nationale in aceste domenii, obiectivele
de mediu/energie fiind: Reducerea emisiilor de gaze cu efect de sera - 20 %, Ponderea energiei din surse
regenerabile In consumul final - 20%, Cresterea eficientei energetice - 20%.

In anul 2040 vor fi 9 miliarde de locuitori a ciror acces la energie va fi limitat de o trilema care
evalueazd dezvoltarea durabild a energiei: siguranta in producere si alimentare, echitatea, durabilitate in
raport cu mediul. Previziunea este ca 1,1 miliarde sa nu aiba acces la energie.

LENR Low Energy Nuclear Reactions, (or sometimes Lattice Enabled Nanoscale Reactions)
reprezintd Reactiile Nucleare cu Energie Mica (sau uneori Reactiile Nanoscale Enabled Lattice) si se
referd la fenomenul in care se produc cantitati anormale de cildura atunci cdnd anumite metale (de
exemplu, nichel, paladiu) absorb hidrogenul sau deuteriul si un stimul extern.

Teza de abilitare “Utilizarea eficientd si managementul energiei electrice” sumeaza activitatea de
cercetare inainte si dupa sustinerea tezei de doctorat. Activitatea de cercetare precum si rezultatele
prezentate se incadreazd in domeniul electrotehnologiilor, subliniind directiile de cercetare in acest larg
domeniu: instalatii electrice de iluminat artificial, motoare liniare si Tn constructie hibrida, automobilul
electric, managementul energiei cu auditul energetic, prognoza de energie 1n legatura stransa cu piata de
energie

In prima parte sunt prezentate aspecte legate de caracteristicile electrice si fotometrice ale
instalatiilor electrice pentru iluminatul artificial, folosite la iluminatul interior, stradal rutier si pietonal,
dar si cel ornamental si architectural. Sunt analizati mai multi producatori si tipuri de echipamente, surse
clasice cu diverse principii de functionare, cele moderne led, precum si copuri de iluminat. Sunt
clasificate instalatiile rutiere. in laborator, in instalatiile din exploatare au fost studiate si analizate
caracteristicile corpurilor de iluminat echipate cu surse de lumina clasice, sau cu surse de lumina cu led
cele mai recent introduse. Eficienta surselor de iluminat cu LED rezulta din reducerea puterii electrice
instalate si a cresterii duratei de functionare.

In capitolul urmitor este analizatd influenta asupra calititii energiei electrice prin studiu
comparativ intre sursele clasice si cele noi cu LED. Sunt proiectate instalatii de iluminat pentru trasee
rutiere reale si simulate conditiile impuse prin normative si standard nationale si europene. Sunt introdusi
si cei mai noi indici de optimizare atat pentru iluminatul interior cat si pentru cel exterior. Toate acestea
stau la baza calculului economic si al amortizarii costurilor de investitii.

O alta preocupare pe care am avut-o au fost motoarele liniare. Motoarele hibride de inductie, cu
caracteristicile, calitatile si avantajele deosebite pe care le oferd fatd de motoarele rotative, deschid
directii noi in realizarea sistemelor de actionare. Ele fac posibila realizarea miscarii de joasa viteza fard a
mai recurge la reductoare mecanice. Tendinta actuald este de a perfectiona parametri acestui motor, un
efort conjugat cu optiunea de extindere a ariei de aplicabilitate practicd. Acestea sunt doar cateva din
explicatiile faptului ca in diverse colective de cercetare de prestigiu s-au propus ca teme, studii si
experimentdri din domeniul actionarilor cu masini electrice dintr-o categorie ce nu apartine nici masinilor
rotative nici celor liniare de inductie: motorul hibrid de inductie. Un mare pasionat al masinilor electrice,
a studiat si experimentat indelung performantele si efectele campurilor inductoare din aceastd familie,
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incd de cand era profesor la Universitatea din Manchester. Stralucitele sale idei si lucrarile stiintifice
valoroase au permis inginerului cu solide cunostinte, prof. E. R. Laithwaite, sd-si puna in aplicatie la
Imperial Colege din Londra valoroasele si originalele idei tehnice asupra masinilor de inductie
neconventionale. Profesorul P. G. Budig in Germania, Jean-Claude Sabonnadiere de la Facultatea de
Stiinte a Universitatii din Grenoble, profesorul polonez J. F.Gieras

In tara noastrd, prof. dr. ing. Lorin Cantemir, in teza de doctorat Contributii teoretice §i
1974, dar si profesorii Lucian Ciobanu si Gheorghe Livint, la Timigoara prof. lon Boldea, cu lucrarea
Contributii privind fenomenele specifice si calculul electromagnetic al motoarelor trifazate plane liniare,
tezd de doctorat prezentatd in 1972, la Suceava prof. Leon Mandici, la Galati D. Cilueanu, la Brasov O.
Pesteanu si la Constanta conf. Doru Botez, sunt cercetitori cu studii de performanta in masini liniare, ce

Datele experimentale, prezentate, evidentiaza o serie de particulariti{i ale masinii hibride: viteze
de rotatie medii si joase obtinute cu randamente si factori de putere acceptabili, o gama larga de reglaje de
viteze, cupluri si forfe ce se pot obtine prin modificdri constructive, o rdcire corespunzitoare a

Importante domenii ca tractiunea electricd si transporturile au posibile aplicatii cu motoare
hibride. Avantajele care impun utilizarea acestor actiondri sunt: se simplifici ansamblul roatid-motor,
reglaj fin de viteze In gama larga, ricire performanta, depanare rapidad, intretinere usoard, diversitate
constructiva.

Consumatorul eligibil care are mai multe sucursale distribuite pe o arie geografica, are cel mai
adesea si un responsabil energetic al companiei cu sarcina de a coordona o echipd de responsabili
energetici locali aflati in unitatile de productie ale sucursalelor, pentru a intocmi si transmite zilnic curbe
orare agregate de prognoza si consum catre furnizorul sau de energie electrica.

In capitolul urmitor se prezent un sistem informatic dedicat ce permite facilitarea prognozei
consumului de energiei al unui consumator eligibil cu locatii de productie distribuite geografic numite in
continuare sucursale. In fiecare sucursald una sau mai multe unitati/ateliere de productie dotate cu sisteme
de telegestiune a energiei electrice unde datele inregistrate si pot fi citite si prelucrate de responsabilii
energetici locali. Consumurile orare zilnice sunt comparate cu prognozele orare zilnice. Scopul principal
este acela de a minimiza deviatiile, de reducere a pretului de revenire la energia electrica.

Evolutia profesionala si competentele profesionale in domeniul electric sunt obiectul urmatorului
capitol. Experienta acumulatd in cei 11 ani de productie (1982-1993) a fost beneficd din momentul
angajarii cadru didactic asociat in anul 1988, apoi prin concurs titular din 1993. Activitatile desfasurate in
colectivitatea academicd, in cei aproape 30 de ani, mi-au permis sd ma dezvolt pe plan profesional si
stiintific. Am participat la cursuri de perfectionare cu caracter didactic si managerial, am dezvoltat
elemente de cercetare legate de educatia stiintifica si inginereascd. Am promovat spiritul colectiv pana la
prietenie in Departamentul de Electrotehnica si in facultate. La catedra, cu studentii, am urmarit
transmiterea competentelor profesiei, dar si slefuirea tinerelor caractere, pentru a fi bine pregatiti pentru
viata reala.

Am promovat facultatea si preocuparile noastre in mediul preuniversitar, la universitatile din tara
si straindtate, precum si la administratiile locale si judetene.

Prin colaborarea intensa, initierea de parteneriate durabile cu firme din mediul privat, cu institutiile
publice, cu colectivele de cercetatori din universitati din tard si striinitate, vom putea doar mpreund si
contribuim la evolutia economica si la prosperitatea din regiunea istorica Bucovina.

La baza elaborarii acestei teze au stat atat propriile carti, lucrari, brevete, contracte de cercetare,
precum si articole aparute 1n publicatii de specialitate, consacrate in domeniu.

La final se gaseste capitolul bibliografic ce contine referintele minimale care trimit la aspectele
prezentate in teza de abilitare.

10



