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REZUMATE

Bdjenescu Titu-Marius I. Fotovoltaicele intr-o lume
de tranzitie citre energii regenerabile. Se trec in
revista starea actuald al fotovoltaicii, eficacitatea
celulelor, componentele-cheie ale unui sistem de
putere fotovoltaic, cresterea globalda a pietii
fotovoltaice, proiecte noi de celule fotovoltaice,
filmele subtiri, cateva tendinte din industria
fotovoltaica si problema stocarii energiei.

Adascalitei A., Secrieru N., Todos P.Cursuri
universitare OER MOOC functionale prin
utilizarea Moodle Platform. Lucrarea descrie o
secvente pedagogice eficiente de subiecte si metode de
blended learning a analizei circuitelor electrice in
structura MOOC (Masive Cursuri deschise online).
Aceastd lucrare prezintd modul de a preda folosind
web, Resurselor Educationale Deschise (OER),
componente web, desigur, si structura procesului de
instruire. Aceste medii de invatare virtuale va
imbunatati performantele studentilor in cursurile de
inginerie oferite la Universitatea Tehnica ,,Gh.
Asachi” lasi si Universitatea Tehnicd a Moldovei.
Metodologia noastrd web-based de instruire se
concentreaza pe predarea aceasta abilitate de rezolvare
sistematica a problemelor. Dezvoltarea de materiale de
curs pentru studenti-ingineri din Romania si Republica
Moldova va avea un impact tot mai mare pe scena
nationald a educatiei inginerie. Cercetarea si
dezvoltarea de materiale online dedicate dezvoltarii
resurselor umane si a potentialului uman va accelera
procesul de transfer de tehnologie up-to-date.

functie de caracterul distributiei fazei solide,
prezentate de doua elemente ce determina structura —
particulele fazei solide (peretii despartitori dintre pori)
si suprafetele interne de divizare. Pentru a confirma
ipoteza, betonul spumant este prezentat intr-o forma
deschisd de auto sistem capabil de organizare a
structurilor. Sunt prezentate etapele de formare a
structurii materialului in stadiul initial . Lungimea
suprafetelor interioare de divizare este prezentata in
forma de modele. De asemenea, pe modele s-a studiat
influenta tipurilor de ambalaje de pori, de forma lor,
de porozitate, raportul apd/substantd solida, de
caracterul structurii fazei solide.

Solonenko 1. Asigurarea unei acoperiri de
performanta din beton pentru drumuri, datorita
modificari lui. Sunt prezentate rezultatele cercetarilor
influentei asupra proprietatilor acoperirilor din beton,
destinate pentru drumuri, care contin in componenta
lor adaos plastifiant si fibre de polipropilend. Sunt
calculate modelele matematice, care descriu
modificarile caracteristicilor fizico-mecanice si de
exploatare ale acoperiri cercetate. Se prezintd
recomandari privind utilizarea rezultatelor cercetarilor
in constructia de drumuri auto.

Bostan L, Secrieru N., Candraman S., Margarint A.,
Barbovschi A. Conexiunea infrastructurii Centrului
National Tehnologii Spatiale la reteaua globala
educationalda de operatiuni satelitare. Aceasta
lucrare reflectd o metoda inovatoare de conectare si
transmitere de date intre un satelit si statiile terestre.
Autorii sugereaza utilizarea unei retele distribuita de
statii terestre, care primesc simultan sau separat date
de la satelifi. Sunt prezentate noi solutii, care sa
permitd imbunatatirea calitdtii receptiei datelor in
comparatie cu o singur set de antene. Ulterior, se arata
o realizare propusa ca retea distribuita de statii terestre
cu descrierea protocoale de transmisie, de transmitere
si de stocare a datelor, sistemul de autorizare,
dispozitivele si operatorii de comunicatii. Aceastd
retea este o parte a proiectului satelitar, dezvoltat de
studentii de la Universitatea Tehnicd a Moldovei.

Marina V., Marina Viorica.  Metodologia
reprezentirii matriceale si analiza tensorului
constantelor de elasticitate de ordinul opt. In lucrare
este prezentat tensorul de ordinul opt. Numarul de
constante independente de elasticitate este analizat in
functie de simetria tensorilor tensiune/deformatie si
elementelor de simetrie care provin din principiile
termodinamicii.

Krylov E. A., Martynov V.I. Analiza influentei
naturei fazei solide asupra proprietatilor betonului
celular. Este expusd ipoteza privind dependenta
proprietatilor materialelor cu porozitate mare 1In

Polcanov V.N., Ceban O., Osadcenko K.A.
Reconstructia  Catedralei  ,,Nasterea  Maicii
Domnului binecuvintatid” de la Manastirea Curchi.
Majoritatea edificiilor de cult, In special cele situate n
localitatile rurale, se pozitioneaza in cadrul teritoriului
potential alunecator. Structura specificd a versantilor
din regiune determind dezvoltarea deformatiilor lente
de fluaj. Prin urmare, sunt observate deformatiile
constructiilor si edificiilor situate in cadrul lor. In
cazuri particulare, astfel de deplasari se soldeaza cu
consecinte catastrofale: pentru perioada ultimilor 10
ani in Moldova s-au distrus 17 monumente
arheologice, 9 monumente istorice culturale. Mai jos
este prezentat exemplu de consolidare a unui
monument arhitectural din sec. XIX.

Kalashnikova V. Optimizarea locuintelor de lux in
conformitate cu indicatorii de confort psihologic.
Procesele sociale, transformarile material-spatiale ale



mediului oraselor si schimbarea stilului de viata in
Ucraina au Tnaintat noi cerinte cerinte pentru
proiectarea locuintelor de lux. Existd o nevoie pentru
dezvoltarea unor modele avansate de locuinte de lux,
care pot oferi un confort integrat de viatd, tinand
seama de aspectele fiziologice si psihologice.

Kucherenko A.A., Albu-Hasan Ahmed Mousa
Abdulhadi. Despre elementele minerale si ingineria
genetica in procesul de stingere a varului. Procesul
de stingere a varului creeazd un mediu gazoturbulent
de temperaturi ridicate (pana la 100° C) si alcalinitate
(pH pana la 12). Prin introducerea in el, impreund cu
apa de hidratare, a activizatorilor silicatici (sticla
solubila sau GKJ-94) se poate de obtinut izo- sau
polimorfism sau de a obtine substante noi, cu
caracteristici fizico-mecanice mai bune decat ale
Ca(OH),. Pe baza pastei de calcar modificat se poate
de produs betoane, in care, Impreund cu calcitul Ca
CO3, apare si aragonit (4CaSQO3), cu rezistenta sporita
la apa si duritate.

Levinet N., llco V., Girscan A., Secrieru N.
Proiectarea arhitecturii software a calculatorului de
bord a microsatelitilor cu utilizarea limbajului
SYSML. in lucrare se prezinti experienta procesului
de proiectare arhitecturald a softului pentru
calculatorul de bord a microsatelitului in baza
limbajului formal SYSML. Proiectarea se realizeaza
prin metoda top down, care vizeazd definirea
evenimentelor si proceselor de functionare a
sistemelor satelitului, prin elaborarea diagramelor
SYSML. in mediul de proiectare cu ajutorul
diagramelor se genereaza structura programului,
aceasta structura ofera o fiabilitate si o rapiditate Tnalta
de functionare. Experienta acumulatd arata ca datorita
proiectarii inverse (reverse engineering) poate fi
micsorat timpul de testare, iar mediul de proiectare va
permite corectarea §i generarea automatd a
documentatiei electronice.

Secrieru  N. Cercetarea
amplasamentului magnetometerelor pe bordul
microsatelitului. Domeniul de cercetare a acestei
lucrari este de a determina pozitia optima a senzorului
de camp magnetic in cadrul carcasei satelitului
SATUM. Se propun doud variante cercetate spre
realizare, amplasarea spre exterior sau chiar
pozitonarea pe un sistem telescopic care se
declanseaza dupa lansarea pe orbita.

Candraman S.,

Levinet N., Ilco V., Girscan A., Secrieru N. Receptia
si procesarea datelor satelitare telemetrice prin
radio software definit. In lucrare este reprezentati
arhitectura statiei de receptie a datelor telemetrice
satelitare bazat pe o arhitecturd software, numitd si
Software Defined Radio. Astfel blocurile de corectie
Doppler, filtrare, demodulare si de decapsulare a
datelor receptionate prin protocolul AX.25 sunt create
cu ajutorul limbajelor de programare. Trecerea de la
partea hard la partea soft oferd posibilitatea de
modificare a functionarii statiei telemetrice 1In
dependenta de datele de intrare pentru fiecare bloc. O
statie telemetrica bazata pe SDR poate fi reconfigurata
pentru modificarea principiului de functionare a
demodulatorului sau de reconfigurare a metodei de
decapsulare a datelor in dependentd de protocolul de
comunicare cu sateliti. Totodatd configurand datele
orbitale ale oricarui satelit si tindnd cont de pozitia
statiei terestre se poate omite efectul Doppler.
Comparativ cu arhitectura radio traditionald, cea
definitd prin software oferd o flexibilitate 1nalta,
economie de timp si este o solutie eficienta pentru o
serie de aplicatii.

Bostan I, Dulgheru V., Bodnariuc 1. Aspecte
tehnologice ale transmisiilor planetare precesionale
cinematice cu roti de plastic. Aceastd lucrare descrie
elaborarea  transmisiilor planetare  precesionale
cinematice cu roti dintate din material plastic - otel.
Pentru a reduce frecarea de alunecare in angrenajul
precesional cinematic a fost utilizat cuplul de material
“plastic — ofel”. Acest fapt a permis cresterea
randamentului si solutonarea problemelor legate de
tehnologii de fabricatie pentru coroanele danturate ale
blocului satelit. Dintii rotii centrale au profil convex
concav nestandard variabil descris de ecuatii
parametrice  conform teoriei fundamentale a
angrenajului precesional. Deoarece dintii satelitului au
profil circular acest fapt asigurd fabricatie relativ
simpla. Prezenta lucrare contine o justificare ampla a
metodei de selectie a materialelor plastice necesare
pentru fabricarea rotilor dintate. De asemenea, sunt
prezentate criteriile de selectie a maselor plastice si de
functionare a lor.

Bdrsan, A. Posibilitati de optimizare a cinematicii
mecanismelor malteze. Lucrarea propune cateva
variante de optimizare a cinematicii mecanismelor de
tip maltez. Sunt prezentate trei mecanisme:
mecanismul maltez cu canale curbe, mecanismul
maltez cu canale de tip ,,Y” si mecanismul maltez
clasic actionat prin intermediul unui mecanism cu
cama.

Paraschiv Dr., Merticaru V. jr., Crefu Gh. Rezultate
comparative privind rugozitatea obtinuta pe
suprafete prelucrate  prin metoda in vartej.
Lucrarea contine o prezentare comparativdi a unor
rezultate experimentale privind rugozitatea obtinuta pe
suprafete prelucrate in vértej, respectiv pentru melci
cilindrici si filete exterioare trapezoidale.



ABSTRACT

Badjenescu Titu-Marius 1. Photovoltaics in a
transition world toward renewable energies. An
overview of the recent status of photovoltaic (PV)
generation, the best research-cell efficiency, the key
components of a photovoltaic power system, the
growth of global PV market, new projects for PV cell,
thin films, some trends in PV industry, and the storage
problem are presented.

Adascalitei A., Secrieru N., Todos P. OER MOOC
University Courses running by Using Moodle
Platform. The paper describes an i-pedagogically
effective sequence of topics and methods for blended
learning electric circuit analysis in a MOOC (Massive
Open Online Courses) structure. This paper presents
how to teach using the web, Open Educational
Resources (OER), components of a course website,
and the structure of the instructional process. These
Virtual Learning Environments will improve student
performance in engineering courses offered at
Technical University ,,Gh. Asachi” lassy and
Technical University of Moldova. Our web-based
instructional methodology focuses on teaching this
systematic problem-solving skill. The development of
courseware materials for student engineers in Romania
and Moldova will have an increasing impact on the
national scene of engineering education. The research
and development of online materials devoted to the
development of human resources and human potential
will accelerate the process of transfer of up-to-date
technology.

Bostan L, Secrieru N., Candraman S., Margarint A.,
Barbovschi A. National space technologies center
infrastructure connection to global educational
network for satellite operations. The paper deal with
an innovative method of connection and data
transmission between a satellite and the ground
stations. Authors suggest using a distributed network
of ground stations, which simultaneously or separately
receive data from the satellite. It are presented a new
solutions, which allow improving the quality of
receiving channel in comparison to an antenna array.
Subsequently, a proposed realization of Distributed
Ground Station System with description of
transmission protocols, data transmission and storage,
authorization system and devices and operators
communication is shown. This network is a part of
satellite project, developed by the students of
Technical University of Moldova.

Krylov E. A., Martynov V.I. Analysis of solid phase
impact on cellular concrete properties. A hypothesis
on correlation between the properties of highly porous

materials and the nature of distribution of its solid
phase represented by two structure forming elements
— particles of solid phase (partitions) and internal
interfaces — was put forth. In support of the
hypothesis foam concrete is considered as an open
self-organizing system capable of structure formation.
Formation stages for internal interface elements were
described at the early phases of material structure
formation. Internal interface length is given as models.
The models were also used to study the influence of
pore packing, their shape, porosity, water/solid ratio
on structural characteristics of the solid phase.

Solonenko 1. Ensuring performance coatings of
concrete for roads, due to their modifications.
Results of research of the influence on performance of
coatings from concrete, destined for roads, when
modifying their convoys off the additive and
polypropylene fiber. Calculated mathematical models
describing changes of physico-mechanical and
operational characteristics, coatings, which are
considered. Recommendations on the use of research
results in the construction of highways.

Marina V., Marina Viorica. Methodology of matrix
representation and analysis of tensor of elasticity
constants of eight order. In the paper the tensor of
eight order was presented. The number of independent
components was analysed in function of symmetry of
stress/strain tensors and those symmetry elements,
which result from thermodynamic principles.

Polcanov V.N., Ceban 0., Osadcenko K.A. The
reconstruction of the "Birth of the Blessed Virgin
Mary" Cathedral at the Curchi Monastery. Most
places of worship, especially in rural areas of
Moldova, are located on a potentially dangerous
territory. The specific structure of the hillside of the
region may determine development of movements,
like for example slow creep deformations. As a
consequence, a deformation of buildings and
structures located on them occurs. In some cases, such
displacements end with catastrophic consequences:
only in the last 10 years 17 archaeological sites and 9
historic-cultural monuments have been destroyed in
Moldova. Presented below, is an example of the
protection of an architectural monument from the XIX
century.

Kalashnikova V. Optimization of the elite dwelling
with the indicators of psychological comfort. Social
processes, material-space transformations of cities and
lifestyle changes in Ukraine have put forward new



requirements for elite dwelling designing. There is a
need to create perspective models of elite dwelling
which can provide a complex comfort of living,
including physiological and psychological aspects.

Kucherenko A.A., Albu-Hasan Ahmed Mousa
Abdulhadi. About mineral genetic engineering
elements in lime slaking process. The process of
clearing lump lime creates an environment
gazoturbulent of high temperatures (up to 100° C) and
alkalinity (pH up to 12). Introducing it with water to
absorb, the silicate activators (liquid glass or GKJ-94)
you can call iso- or polymorphism or get new
substances with the Dbest physical-mechanical
characteristics than Ca (OH),. On the basis of
modified the limy test get concrete, which along with
calcite CaCOs occurs and aragonite (4CaSQO3), with
increased durability and water resistance.

Candraman S., Secrieru N. Research of
magnetometer placement on board of
microsatellite. The paper deals with the optimal
placement of the magnetic field sensor on the board of
microsatellite SATUM. We propose two variants
investigated for implementation, location outwards or
even on a telescopic system which is deployed after
the launch into orbit.

Iico V., Levinet N., Girscan A., Secrieru N. Satellite
telemetry data reception an processing via software
defined radio. In this paper is represented architecture
of a reception telemetry station of satellite based on
the software architecture, such as Software Defined
Radio. Therefore, blocks as Doppler correction,
filtering, = demodulation and  received data
decapsulation for protocol AX.25 are created using
programming languages. The transition from the
hardware to the software part, offers the possibility to
modify telemetry station operation depending on the
input data for each block. A SDR-based telemetry
station can be reconfigured to change the principle of
operation of the demodulator or reconfiguration
method of encapsulation depending on the protocol
data communication satellites. At the same time
configuring any satellite orbital data and taking into
account the position of the earth station may be
omitted Doppler effect. Compared to traditional radio
architecture, the defined by software offers high
flexibility, time savings and is an effective solution for
a range of applications.

Levinet N., llco V., Girscan A., Secrieru N.
Software architecture design for microsatellite

computer board using SYSML language. This paper
presents the experience of software architectural
design process for the microsatellite board computer
based on formal language SysML. The design is
achieved by top down method, which aims to set
events and processes for satellite systems work by
drawing SysML diagrams. In the design environment
thanks to diagrams is generated program structure,
which provides reliability and high-speed operation.
Acquired experience shown that due to the reverse
design (reverse engineering) may be reduced time
testing and the design environment will allow
correction and automatic generation of electronic
documentation.

Bostan 1., Dulgheru V., Bodnariuc 1. Technological
aspects of kinematic planetary precessional
transmissions with plastic wheels. This paper
describes the elaboration of the kinematical planetary
precessional transmissions with plastic — steel toothed
wheels. To reduce the sliding friction in the gearing of
the kinematic precessional transmission, the plastic -
steel gearing has been utilized. This fact allowed
increasing the efficiency, and solution of problems
related to fabrication technologies for the crown gears
of the satellite block. The teeth of the central wheel
have nonstandard variable convex-concave profile
described by parametric equations according to the
fundamental theory of the precessional gear. Because
the teeth of the satellite have circular profile this fact
allow its relative simple fabrication. This work
contains a broad justification of the method for plastic
materials selection necessary for toothed wheels
fabrication. As well, the plastic mass selection and
functioning criteria are presented. Also a range of
adequate materials for toothed wheels manufacturing
are described.

Bdrsan A. Optimization regarding the kinematics
of the Geneva mechanisms. The paper proposes
some kinematical optimizing solutions for the Geneva
mechanism. Three mechanisms are presented: a
curved slotted Geneva mechanism, a “Y” type Geneva
mechanism and a conventional Geneva mechanism
driven by a cam mechanism.

Paraschiv Dr., Merticaru V. jr., Cretu Gh.
Comparative results concerning the roughness
obtained on surfaces cut by whirling method. The
paper contains a comparative presentation of some
experimental results concerning the roughness
obtained on surfaces cut by whirling method,
respectively for cylindrical worms and for external
trapezoidal threads.



SOMMAIRE

Bdjenescu Titu-Marius 1. Photovoltaique dans un
monde de transition vers les énergies
renouvelables. On passe en revue I’état actuel du
photovoltaique, [D’efficacité des cellules, les
composants-clé d’un  systtme de puissance
photovoltaique, la croissance globale du marché
photovoltaique, les nouveaux projets de cellule
photovoltaique, les films minces, quelques tendances
de Il’industrie photovoltaique et le probléme du
stockage de I’énergie.

Adascalitei A., Secrieru N., Todos P.Cours
universitaires REL MOOC fonctionnant a l'aide de
la plate-forme Moodle. Le papier décrit une séquence
de i-pédagogique efficacité des sujets et des méthodes
pour 'apprentissage mixte analyse de circuit électrique
dans un MOOC (Massive ouverts Cours en ligne)
structure. Cet article présente la fagon d'enseigner en
utilisant le web, les ressources éducatives libres
(REL), les composants d'un site de cours, et la
structure du processus d'enseignement. Ces environ-
nements d'apprentissage virtuels permettront d'amélio-
rer le rendement des éléves dans les cours d'ingénierie
offerts a 1'Université technique de Iasi, et de
I'Université Technique de Moldavie. Notre méthodo-
logie d'enseignement basé sur le Web met l'accent sur
l'enseignement de cette compétence de résolution de
probléme systématique. Le développement de
matériaux de didacticiels pour les éléves ingénieurs en
Roumanie et la Moldavie aura un impact croissant sur
la scéne nationale de I'éducation de l'ingénierie. La
recherche et le développement de matériaux en ligne
consacrés au développement des ressources humaines
et le potentiel humain permettra d'accélérer le
processus de transfert de la technologie mise a jour.

cellulaires. Emis I'hypothése reliant les propriétés des
matériaux hautement poreux de la structure avec le
caractére de la répartition de la phase solide, présentée
par des particules de la phase solide (cloisons) et les
surfaces intérieures de la partition (VPR). Pour
confirmer 1'hypothése de penobeton présenté dans la
forme ouverte de l'auto-organisée d'un systéme
capable de I'organisation des structures. Récapitule les
étapes de I'éducation éléments RECHERCHEYV dans
les premiers stades de formation de la structure de la
matiére. Longueur RECHERCHEYV est présenté sous
la forme de modéles. Egalement sur les modéles ont
étudié les effets de types de colis du jour, de leur
forme, de porosité, la relation a la nature de la
structure de la phase solide.

Solonenko I. Assurer la performance des
revétements de béton pour les routes, en raison de
leurs modifications. Résultats de la recherche de
l'influence sur les performances des revétements de
béton, sont destinés aux routes, lors de la modification
de leurs convois au large de la fibre de l'additive et
polypropyléne. Calculer des modéles mathématiques
décrivant les modifications des caractéristiques
physico-mécaniques et fonctionnelles, sont considérés
comme des revétements. Recommandations sur
l'utilisation des résultats de la recherche dans la
construction de routes.

Bostan I, Secrieru N., Candraman S., Margarint A.,
Barbovschi A. Connexion de l'infrastructure du
centre national des technologies spatiales de réseau
éducatif mondial pour l'exploitation de satellites.
Cette papier présente une méthode innovante de
connexion et de transmission de données entre un
satellite et les stations terrestre. Les auteurs suggérent
d'utiliser un réseau distribué de stations au sol, qui
recoivent simultanément ou séparément des données
du satellite. Il est présenté un nouveau solutions, qui
permettent d'améliorer la qualité de réception de canal
par rapport a un réseau d'antennes. Par la suite, un
projet de réalisation d'Distributed systéme de station
terrestre avec description des protocoles de
transmission, transmission de données et de stockage,
systéme d'autorisation et appareils et les opérateurs de
communication est affiché. Ce réseau est une partie du
projet de satellite, développé par les étudiants de
I'Université Technique de Moldavie.

Marina V., Marina Viorica. Méthodologie de matrix
représentation et analyse des tensor d'élasticité
constantes de huit ordre. Dans le document du
tenseur de huit grade a été présenté. Le nombre de
composants indépendants a été analysé en fonction de
symétrie de tenseurs de contrainte / déformation et la
symétrie des éléments celles qui résultent de principes
thermodynamiques.

Polcanov V.N., Ceban O., Osadcenko K.A. La
reconstruction de la cathédrale «/NVaissance de la
Vierge Marie" du monastére Curchi. La plupart des
lieux de culte, en particulier dans les zones rurales de
la Moldavie, sont situés sur un territoire
potentiellement dangereux. La structure particuliére de
la colline de la région peut déterminer le
développement des mouvements, comme par exemple
les lentes déformations de fluage. En conséquence,
une déformation des batiments et structures situés sur
leur produit. Dans certains cas, ces déplacements se
terminent avec des conséquences catastrophiques:
seulement dans les 10 derniéres années, 17 sites
archéologiques et monuments historiques 9-culturelle
ont été détruits en Moldavie. Présenté ci-dessous, est
un exemple de la protection d'un monument
architectural du XIXe siecle.

Krylov E. A., Martynov V.I. Analyse de I'impact de
la phase solide sur les propriétés du béton

Kalashnikova V. Optimisation de 1'habitation
d'élite avec les indicateurs de confort



psychologique. Les processus sociaux,
transformations matériau et espace des villes et des
changements de mode de vie en Ukraine ont mis en
avant de nouvelles exigences pour la conception d'élite
habitation. Il est nécessaire de créer des modeles en
perspective d'habitation d'élite qui peuvent fournir un
confort de vie complexe, y compris les aspects
physiologiques et psychologiques.

Kucherenko A.A., Albu-Hasan Ahmed Mousa
Abdulhadi. Sur les éléments minéraux génie
génétique dans le processus d'extinction de chaux.
Le processus de compensation forfaitaire chaux crée la
moyenne gazoturbulent de hautes températures
(jusqu'a 100° C) et de l'alcalinité (pH jusqu'a 12).
Introduction a l'eau pour absorber les activateurs
silicate (le verre liquide ou GKJ-94), vous pouvez
appeler iso- ou polymorphisme ou obtiennent de
nouvelles  substances avec les  meilleures
caractéristiques physiques et mécaniques que le Ca
(OH),. Sur la base de modifié le test calcaire get
béton, qui, ainsi que de calcite CaCOj; se produit et
l'aragonite (4CaSQOs3), avec résistance accrue de
durabilité et de I'eau.

I'ordinateur de bord de microsatellites en utilisant
un langage SysML. Le document présente
I'expérience de processus de conception architecturale
pour ordinateur de bord de microsatellite fondée sur la
langue formelle SysML. La conception est réalisée par
haut en bas, visant a définir les événements et les
processus de fonctionnement des systémes de satellites
en dessinant des diagrammes SysML. Dans
I'environnement de conception, avec des diagrammes
est généré structure du programme, cette structure
offre une grande fiabilit¢ et une grande vitesse de
fonctionnement. L'expérience accumulée montre qu'en
raison de la conception inverse (reverse engineering)
peut étre réduit le temps de test et de 1'environnement
de conception permettra de rectification et de générer
automatiquement des documents électroniques.

Candraman 8., Secrieru N. Recherche de stage de
magnétomeétre a bord du microsatellite. Domaine de
recherche de ce travail est de déterminer la position
optimale du capteur de champ magnétique dans le
Satum de logements par satellite. Nous proposons
deux options étudiées pour la mise en ceuvre, 'empla-
cement ou Position extérieur un systeme télescopique
qui est déclenché aprés le lancement en orbite.

Iico V., Levinet N., Girscan A., Secrieru N. La
réception et le traitement des données télémétrique
par satellite avec la radio logicielle. Dans cet article
est présenté I’architecture d’une station de réception
de télémétrie pour satellite, basée a une architecture
logicielle, appelé Software Defined Radio. Ainsi, les
blocs, comme Doppler correction, filtrage,
démodulation et regus protocole AX.25 sont créées en
utilisant des langages de programmation. La transition
a partir du “hardware” & ”software” permet le
fonctionnement de la station de télémétrie selon les
données d'entrée pour chaque bloc. Une station de
télémétriec a base du SDR peut étre reconfigurée par
modifier le principe de fonctionnement du procédé de
démodulation ou de reconfiguration de décapsulation
en fonction de communication protocole des satellites.
Dans le méme temps a la configuration des données
orbitales de satellite et compte tenu de la position de la
station terrienne peut étre omis effet Doppler. Par
rapport & l'architecture de la radio traditionnelle, tel
que défini par le logiciel offre une grande flexibilité,
des économies de temps et est une solution efficace
pour une gamme d'applications.

Bostan I, Dulgheru V., Bodnariuc 1. Aspects

technologiques de transmissions planétaires
précessionnelle cinématique avec roues en
plastique. Ce travail décrit I'élaboration des

transmissions planétaires précessionnelle cinématique
avec roues dentées «plastique - acier». Pour réduire le
frottement de glissement dans 1’engrenage de
transmission précessionnelle cinématique a été utilisée
les matériau plastique - acier. Cela a permis accroitre
l'efficacité et la solution des problémes liés aux
technologies de fabrication pour les couronnes dentées
du bloc satellite. Les dents de la roue centrale ont le
profile convexe-concave variables non standard décrit
par équations paramétrique selon la théorie
fondamentale de l'engrenage précessionnelle. Parce
que les dents du satellite ont des profils circulaires
cela permettre relativement simple fabrication. Cet
ouvrage contient une large justification de la méthode
de sélection des matiéres plastiques nécessaires pour
fabrication des roues dentées. En outre, sont
présentées les critéres de sélection de la masse
plastique et leur fonctionnant. Egalement est décrite
une gamme de matériaux adéquats pour la fabrication
de roues dentées.

Barsan, A. Optimisation de la cinématique de
mécanismes de Malte. Cet article présente quelques
solutions pour optimiser la cinématique des
mécanismes de Malte. Ils sont présenter trois variantes
des mécanismes optimisés: un mécanisme avec des
chenaux curviligne, un mécanisme hybride avec de
chenaux en forme de ,,Y” et un mécanisme de Malte
classique entrainer par un mécanisme a cam.

Levinet N., llco V., Girscan A., Secrieru N.
Conception de l'architecture logicielle pour

Paraschiv Dr., Merticaru V. jr., Cretu Gh. Résultats
comparatifs regardant la rugosité obtenue sur des
surfaces processus par la méthode tourbillonnaire.
Le papier contiens une présentation comparatif des
résultats expérimentaux regardant la rugosité obtenue
sur des surfaces processus par la méthode
tourbillonnaire.



PE3IOME

brwcenecky  Tumy-Mapuyc.  Domornemenmor 6
nepexooOHoM mupe K 60300HO6IAEMbIM UCHOYHUKAM
nepeuu. Ilpuseden 0630p COBPEMEHHOTO cTaTyca
¢doroBonTanku, SGGEKTUBHOCTH COJHEYHBIX STYCEK,
KIIFOYEBBIX KOMIIOHECHTOB CHJIOBOHM (DOTO3JIEKTPHUCCKOM
CUCTEMBI, pocTa TIIo0ANBHOr0 pbIHKAa PV, HOBBIX
MPOEKTOB (HOTODIIEMEHTOB, TOHKUX IUICHOK, HEKOTOPBIX
TEHACHIMA B MPOMBIIUICHHOCTH (OTOIIEMEHTOB H
npobiemMa XpaHeHHsT YHEPTUH.

Aoackanuuyeit A, Cexpuepy H., Toooc II. OOP MOOK
YHHBEpPCHTETCKHE Kypchl padoTarounine ¢ NMOMOLIbIO
miargpopmbl  Moodle. Cratess  ommchBaeT  i-
nefaroruyecku 3PpQPEeKTUBHON MOCIIEN0BATEILHOCTH TEM
W METOJOB /i aHalu3a CMENIaHHOTO OOydYeHHs
anektpuueckux  memeii B MOOC  CcTpyKTypHI
(Maccusnabie OtkpbiTeie OHJAWH Kypchl). JTa CTaThs
NpeaACTaBIA€T, KaK HAYyYUTb C I[OMOLIbIO I/IHTepHeT,
OTKPBITBIX ~ oOpa3oBarenbHBIX  pecypcoB  (OOP),
KOMIIOHEHThl ~ BeO-caiiTa, KOHEYHO, U CTPYKTYpY
y49e0HOTO TIporiecca. DT BUPTyalbHBIE Cpeabl 00yUeHHS
IMO3BOJIMT MOBBICUTH IMPOU3BOAUTCIBHOCTh CTYACHTOB B
HMH)XCHEPHBIX KypcoB  Slcckoro TEXHHUYECKOTO
YHUBEPCUTCTA )44 TexHuueckoro YHUBCPCUTCTA
MonpoBel. Hamra BeG-meTomoNOTHsI HampaBlieHa Ha
o0y4eHHe CHCTEMAaTHYECKOTO  pElIeHUs  MPOOJIeM.
PazBuTHe =~ KOMIBIOTEPHBIX  y4YEOHBIX  IPOTpaMMm
MaTepHaiioB OyJeT HUMETh OOJiblliee BIUSHHE Ha
HWH)XCHEPHOE 00pa3oBaHKE AJISI CTYICHTOB-MH)XEHEPOB B
Pymbiann 1 MongoBe. HccnenoBanust u pa3paboTka
HWHTEPHET-MaTepualIoB, TOCBSIILICHHBIX pa3BUTHIO
JIIOACKUX PECypcoB M HYEJIOBEUECKOTO MOTCHIMATIA
MIO3BOJIUT YCKOPUTbH IIPOLIECC IMepeiaun TEXHOJIOTHH up-
to-date.

bocman U., Cexpuepy H., Kanopaman C., Mapzapunm
A., bapoosecku A. TloakioyeHue HHPPACTPYKTypHI
HanuonanbHoro LleHTpa KOCMHYECKHX TEeXHOJIOTHiA
K riodajbHOii  o0pa3oBaTelbHOWl  ceTH  JJd
IKCIUIYyaTAMM COYTHUKOB. B pabore mnpuBeneHsI
WHHOBAIMOHHBIC CIIOCOOBI TOAKIIOUCHHS W TIepeladyn
JAHHBIX MEXIy CITyTHHKOM WM Ha3eMHBIMH CTAHIHSMHU.
ABTOpBI TIpEIAralOT HKCIOJB30BATH PACIPEACICHHYIO
CeTh HAa3eMHBIX CTaHIWH, KOTOpPHIC OJHOBPEMEHHO WIIH

pasnenabHo MOJIy4aloT  JaHHblE  CO  CIyTHHUKA.
[IpencraBneHsl  HOBBIE  PEMICHWS,  ITO3BOJIIOLINE
YIIYYIIUTh Ka4ecTBO MpHeMa KaHaja 10 CPaBHEHUIO C
OJTHOM aHTEHHOM PELIETKOH. Briocnencreum,

Npe/IoKeHa peallu3alusi paclpeeseHHON CUCTEMbI
Ha36MHOW CTAHIMHU C OITMCAHHEM MPOTOKOJIOB MEpEaadH,
nepenayu U XpaHEeHUs IaHHBIX, CUCTEMBbI aBTOPU3alMU U
YCTPOMCTB M ONEPAaTOPOB CBA3M. DTa CETh SBIISETCA
YacThl0O  CIYTHMKOBOTO  TIPOEKTa, pa3pabOTaHHOTO
CTyZieHTaMH TeXHN4IeCKoro yHuBepcuTeTa MOIIOBBI.

JIBYMSL  CTPYKTYpOOOpasylOUIMMH  DJIEMEHTaMH  —
YacTUIAMH TBEpAOH (a3bl (MEXIIOPOBBIX MEPErOPOIOK)
W BHYTPEHHHMH IIOBEPXHOCTAMH pa3zgena. Jnsa
MOATBEPXKJICHNSI THIIOTE3bl TEHOOETOH IPEACTaBlIeH B
BUJIE OTKPBITOM  CAMOOPraHU3YIOIIEUCS  CUCTEMBI,
CIOCOOHOH K OpraHu3alyu CTpyKTyp. IIpuBeneHs! sTanst
00pa3oBaHUs JIIEMEHTOB BHYTPEHHHUX ITIOBEPXHOCTEH
paszena Ha paHHUX CTaIusAX (HOPMUPOBAHHS CTPYKTYPHI
Martepuana. [IpoTsykeHHOCTh BHYTPEHHUX IIOBEPXHOCTEN
pasznena mpeiacTaBlieHa B Buae Mojened. Takxe Ha
MOJIENIAX HW3y4YeHO BIMSHHE BHIOB YIAKOBOK IIOp, HX
(opMBI, TOPHUCTOCTH, BOJOTBEPAOTO OTHOLICHUS Ha
XapakTep CTPYKTYpPbI TBEPIOH (a3bl.

Cononenrko H. obecnieueHne KauyecTBa MOKPBLITHS M3
0eToHa I J0POr, BCJEICTBHE €ro MOIAM(pUKALMH.
[IpuBeneHs! pe3ynbTaThl WCCIECIOBAHWN BIMSHHUS Ha
9KCIUTyaTallMOHHbIE ~ XapaKTEPUCTHKH TOKPBITUH W3
0eToHa, MpeIHA3HAYEHHOTO Ui aBTOMOOMIBHBIX JOPOT,
npu MoauGHKalUMK WX COCTaBOB IUIACTH(QUIMPYIOIIEH
00aBKOW ¥ TOJMIIPOMTUIICHOBOM (uOpoit. Paccunransr
MATEMAaTUYCCKUEC MOJACIIHN, OIIMChIBAKOIINC HW3MCHCHUA
(PM3UKO-MEXaHMYECKUX M JKCIUTyaTallMOHHBIX XapakTe-
PUCTHUK HCCIEAYyEeMOro MOKphITUs. JlaHbl peKOMeHauu
M0 WCIIOJBb30BAHHUIO DPE3YJIBTATOB HCCIECIOBAaHHS HpPH
CTPOUTEIBCTBE ABTOMOOMIIBHBIX JAOPOT.

Mapuna B., Mapuna Buopuxa. MeTtoaosorus
MATPUYHOI0 MNpeACTABJEHUSI M aHAJM3 TeH30pa
KOHCTaHT YJIaCTUYHOCTH BOCHLMOIO Tmopsiika. B
pabore TpEACTaBIEH TEH30D BOCBMOIO  MOPSIKA.
KosnuecTBO HE3aBUCHMBIX KOHCTAHT 3JIACTHYHOCTH
aHATM3UPOBaH B  (YHKIUM CHUMMETPUH  TEH30pa
HanpsuKeHus/neopmarum u CUMMETPHYHOCTH
3JIEMEHTOB MPOUCXOISIIIUX U3 3aKOHOB TEPMOJANHAMUKH.

Ilonkanoe B.H., Yeoan 0., Ocaduenko K.A.
Pexoncrpykuusa Cobopa '"Poowcoenue Ilpeceamoii
/esvit Mapuu" B monactbipe Kypkm. bonsmmHcTBO
KyJIbTOBBIX ~ COOPYXXCHHH, OCOOGHHO B  CEIIbCKOM
MECTHOCTH, pPAacIOJIOKEHO Ha MOTEHIMAIbHO-OMAaCHOM
teppuropun. Ocobasg CTpyKTypa CKIOHOB pErHoHa
npejonpenesieT pa3BUTHE MEUICHHBIX JieopMannit
nonm3ydectu. Kak ciencreue, Habmromaercs aedopmarm
3JaHUN U COOPYKEHHH, pacHoJIOKEHHbIX Ha HUX. B
OTAETBHBIX ClIydasx NOJZOOHOrO pojga CMEILICHUsS
3aKaHYHUBarOTCA KaTaCTpO(i)l/I'-IeCKI/IMI/I IOCJIICACTBUSAMMU
Tosibko 3a nocnennue 10 ner B Mongose pazpyuieHo 17
NMNaMATHHUKOB  apX€O0JIOr'uu, 9 maMATHHUKOB HUCTOpUHN
KynbTypel. Hwke mpencraBieH mOpuUMep  3aIlnThI
naMsTHUKa apxuTekrypbl XIX B.

Kpovinose E. A., Mapmoinoe B.H. Auaiu3 BJIMSTHUSA
XapakrTepa TBepAoH (a3bl Ha CBOHCTBA SYCHCTBIX
0eToHOB. Bricka3aHa rumoresa, CBSI3bIBAIONIAsl CBOHCTBA
MaTepHalIoB BBICOKOIIOPHCTOIO CTPOCHHUS C XapaKTEpOM
pacripeniesieHust ero TBepaod (asbl, NpeacTaBICHHOM

Kanawnukoea B. OnTumMu3anusi 3JIMTHOTO KUJIbSl B
COOTBETCTBHH € TMOKA3aTeJISIMH TCUXOJOTHYECKOro
koMpopTa. OO1IeCTBEHHBIE MTPOIIECCHI, MPEOoOPA30BAHMS
MaTepUATLHO-TIPOCTPAHCTBECHHON CpElbl TOPOJIOB |
M3MeHeHHs1 00pa3a KU3HHU B YKpauHe BbIBUHYJIN HOBbIE
TpeOOBaHUS K MPOCKTUPOBAHUIO DIUTHOTO  KIUIBS.
CymecTByeT HEOOXOJUMOCTh CO3/IaHHS MEPCIIEKTHBHBIX
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MOJIEINICH 3IUTHOTO JKUJIbs, KOTOPbIE MOTYT 00ECHEUHTh
KOMIUIEKCHBI ~ KOM(OPT  NPOXWUBAHUS,  yYUTHIBAs
(bU3HOTIOrMYECKUE U ICUXOJIOTHYECKUE ACTIEKTHI.

Kyuepenko A.A., Anoy-Hacan Axmeo Moyca
A6oyaxaou. OO0 3jeMeHTaX MHHEpPAJbLHO TeHHOM
HHKeHepHH B Tpolecce rameHusi usBectu. IIpomecc
raiieHus KOMOBOW M3BECTH CO3JaéT ra3oTypOyJIeHTHYIO
cpeny Beicokux Temmepatyp (mo 100° C) u ménouHocTH
(pH nmo 12). Bueapss B He€, ¢ BOIOW ANs TalleHUs,
CHJIMKATCOZEPIKaIie aKTUBH3ATOPHl (XKUIKOE CTEKIIO
win ['KXK-94) MOXHO BbI3BaTh M30- WM MOJUMOP(U3M
WIN TIONYYWTh HOBBIE BEIECTBA C JYYIIMMH (pu3mko-
MeXaHW4YeCKUMHU Xapakrepucrikamu, yem Ca(OH),. Ha
OCHOBE MOIU(HIMPOBAHHOTO W3BECTKOBOTO  TecTa
noixyyaeM O€TOH, B KOTOPOM Hapsily C KaJbLUTOM
CaCoO; BO3HHKAET n aparorut (4CaCOs), c
IMOBBIIIECHHBIMU IMPOYHOCTHIO U BOﬂOCTOﬁKOCTbIO.

pa3paboTku ApXUTEKTYpPHOTO MPOEKTUPOBAHUS
HPOrpPaMMHOTO obecrieueHus Juis 6oproBoro
KOMITbIOTEPa MHUKPOCIYTHHKA Ha OCHOBE (hOpPMaIbHOTO
a3bika SysML. IlpoexTupoBaHUE OCYIIECTBIISETCS IMpPU
momomd Metoma “Top down”, HampaBIIEHHOTO Ha
olpeZieJieHue COOBITHMH M TPOLECCOB PadOTHI CHUCTEM
CIOyTHHKa, ImyTeM pa3pabotku SysML nmmarpamm. B
cpene pa3paboTKU C MOMOILBIO JHarpaMM IeHepUpyeTcs
CTPYKTypa HpOTpaMMBl, 3Ta CTPYKTypa oOOecIleuuBaeT
HAJIe)KHOCTh M BBICOKYIO CKOPOCTb paboThl. OIbIT
MIOKa3bIBAET, 4TO MOCPEACTBOM o0paTHOTO
NPOEKTUpOBaHMs (reverse engineering) MOXeT OBITh
CHIDKCHO BpEeMs TECTHUPOBAHHS, a cpema pa3paboTKu
MO3BOJIMT HCITIPaBJIEHHE M aBTOMATHYECKYIO I'e€HEpalHio
3JIEKTPOHHOHN TOKYMEHTALIH.

Kanopaman C., Cexpuepy H. MHWccienoBanue
pa3MerneHust MarHuToMeTpa Ha oopTty
MHUKpocnmyTHHKA. OOacTh WCCIEIOBAHUS JTaHHOW
paboTel  sBisieTCS  ONpeNesieHHe  ONTHMAaJIbHOTO

MOJIOKEHHsT AaTYMKAa MArHUTHOTO TIONS HAa CIyTHHKE
skuibst SATUM. Msl mnpeanaraeMm JBa BapuaHTa
HCCIENOBaHbl IS pean3aliy, MECTOIOJOXKEHUS WIN
Hapyxy TEJIECKOIMMYCCKOM CHCTEMEI, KOoTOpas
cpabaTbIBaeT MOCIIE 3aIycKa Ha OpOHTYy.

Hnko B., Jlesuney H., I'mpwkan A., Cexpuepy H.
IIpuem u o0paldoTka TeleMeTPUYECKUX JAHHBIX €
NporpaMMHoO-onpeseasieMoli  paguocucremoi. B
JaHHOW paboTe TNpelcTaBlIeHa apXUTEKTypa CTaHIHMU
MpUeMa JIaHHBIX CITyTHUKOBOW TEIEMETPHHM Ha OCHOBE
NpOTpaMMHOW  apXUTEKTYpbl, Ha3biBaeMol Software
Defined Radio. Takum o0pa3om, OJOKH KOPPEKIHH
s¢¢pexra Jomepa, uiabTpanuu, ASMOIYIAIUH U
JICKAICYJISALUA JAHHBIX, MOJYYCHHBIX Yepe3 MPOTOKOI
ax.25 co3jalTcs C MOMOLIBIO SI3BIKOB IIPOrPaMMHpPO-
BaHus. [lepexoja OT ammapaTHbIX CPEICTB K IpOrpam-
MHOMY  OOECIIEYEeHHI0O  MpeajaraeT  BO3MOXHOCTh
MomupuKauu paboTHl TEJIEeMETPUYECKOH CTaHIMH B
3aBUCUMOCTHU OT BXOJHBIX HAHHBIX I KaXI0TI'0 6J10Ka.
Tenemerpuueckass craHuusi, OcHOBaHHass Ha “SDR”,
MOXeT ObITh M3MEHEHA C IeJIbI0 MOJU(UKAIIMY IPHHIIH-
11a paboThl 1EMOAYIISTOPA WM PEKOH(PUTYpaLMH METOa
JEKAICYJISALUA JaHHBIX B 3aBUCHMOCTH OT MPOTOKOJIA
CBSI3U CO CITyTHHUKOM. B TO ke BpeMs pu KoH(uUTypaunu
OpOUTAJIBHBIX JIAHHBIX JIIOOBIX CITyTHHUKOB W YYHTBIBas
TI0JIOKEHHE Ha3eMHOU CTaHIMH MOKHO
ckoppekrupoBath 3ddekr Jormrepa. Ilo cpaBHeHHIO ¢
TPaAWIIMOHHOW apXUTEKTYpoil paano, apXUTEKTypa
paaro, peanM30BaHHAs C IIOMOILIBI MPOrPAMMHOIO
obecrieueHnsi, 00ECIEYMBAET  BBICOKYIO  T'MOKOCTb,
OKOHOMHIO BpEMEHH H  sBIsieTcs  3(deKTuBHBIM
peLIeHneM ISl IIMPOKOTO CIIEKTPa MPHII0KEHHH.

bocman H., Dulgheru B., bBoonapiox H.

TexHosiornyecKue aCMeKThI IUIAaHETAPHBIX
NMpeNecCHOHHBIX  KHUHEMATHYeCKMX  mepegady ¢
IUIACTUKOBBIMHU KoJlecaMH. JTa CTaThs ONMCHIBAET
pa3paboTky KUHEMaTH4eCKON TUTAHETapHOU

MIPELIECCHOHHOI Tepenadyn ¢ 3y04aThiMH KOJIECAMH W3

IJIaCTHKa u CTallu. I[J'IH YMCHBIIICHUS TPpCHUSA
CKOJIBXKCHUA B 3alCIIJIICHUN rmaHeTapHoﬁ
HpeHeCCI/IOHHOﬁ KUHEMAaTHYECKOU nepeaayun ObLIa

UCIIONb30BaHa Mapa MAaTepualioB «HIACMUK — CIAIbY.
Oro mno3sonuno mnosbiueHune KJILJ. u  pemenue
npoOsieM, CBSI3aHHBIX C TEXHOJOTHMEW M3TOTOBICHUS
3yO4aTelX BEHIOB CaTEIMTHOTO OJIOKa. 3y0bs
LEHTPAIBHOTO KOJIECA NMEIOT HECTAHIAPTHBIN BBIITYKJIO-
BOTHYTBIH  I€pEeMEHHBI  NpoQuiIb,  ONUCHIBAEMBIH
apaMeTpUIECKIMHU YPaBHEHHUSIMU COTJIACHO
(yHIaMeHTaIBHOM TEOpHUn IIPELIECCHOHHOTO
3anerienusi.  KpyroBodt npoduib  3yObeB  BEHIOB
carelyIuTa  TO3BOJIIIOT ~ CPAaBHUTEIBHO  IPOCTOE
W3TOTOBJICHWE caTeJuuTa. JTa paboTa COAEpIKHT
HMIMPOKOe 0OOCHOBaHME METOJa BHIOOpA IIACTMACCOBBIX
MaTepualioB,  HEOOXOOWMBIX  AJS  HM3TOTOBIICHUS
3yO4ateix Kosiec. Kpome Toro, mpencraBieHbl KpUTepHu
oTOOpa IIacTMaccoB M WX (YHKIMOHHPOBaHUS. Tarxke
ONMCAaHO  psil  QJAEKBAaTHBIX  MaTepuajoB  JJIs
M3TOTOBJICHHS 3yOUaThIX KOJIEC.

Buipcan A. OnTuMu3zanny KMHEMaTHKH MaJbTHICKUX
MexaHu3MoB. B pabore npemnaraioTcsi HECKOJIBKO
BAPUAaHTOB KUHEMATHKH MAaJIbTHMCKHX MEXaHU3MOB.
[IpencraBneHbl Tpu MEXaHU3Ma: MaJIbTUHCKUN MEXaHU3M

C KPUBOJIMHEWHBIMHU KaHaBKaMU; MaJIbTUHCKHUH
MEXAaHU3M C KaHaBKaMHM Thma , Y~ W  KIAaCCHYECKUH
ManbTUHCKHI MEXaHU3M, MIPUBOIUMBII yepes

KyHa‘IKOBbIﬁ MCXaHU3M.

Jeeuney H., Hnxo B., I'sipwrkan A., Cexpuepy H.

IIpoexkTHpoBaHHEe  APXMTEKTYpPbl  NPOrPaMMHOIO
obecrieyeHust 6opToBoOro KOMIIbIOTepa
MHUKPOCHYTHHKOB ¢ mNomombio s3bika SysML. B
JaHHOW  paboTe  mpeAcTaBleH  ONBIT  Ipolecca

Hapackue /lIp., Mepmukapy B. jr., Kpeuy I.
CpaBHuTe/bHbIE  pe3yJbTaThbl  IIEPOXOBATOCTH,
MOJTy4eHHOMH HA TMOBEPXHOCTAX, 00pPadOTaAHHBIX

BUXPEBBIM METO10M. Pabora COACPIKUT CPABHUTCIILHOC

Npe/ICTaBICHUE HEKOTOPBIX IKCTIEPUMEHTAIBHBIX
pe3yNbTaToOB  IIEPOXOBATOCTH,  NOJIYYCHHOW  Ha
MOBEPXHOCTAX, O0OpabOTAaHHBIX BHXPEBBIM METOOM,

COOTBETCTBEHHO JUIsI LWJIMHAPUYECKUX UYEPBSIKOB U U
HapyXHBIX TpaneluenIaIbHbIX Pe3b0.
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ABOUT MINERAL GENETIC ENGINEERINGELEMENTS IN LIME
SLAKING PROCESS

Kucherenko A.A., PhD, Prof., Albu-Hasan Ahmed Mousa Abdulhadi, PhD student
Odessa State Academy of Civil Engineering and Architecture, Ukraine

Practical implementation of the foundations
for mineral energy engineering [1] should be better
kept on monomineral lime binder. The process of
lump lime slaking with water creates environment
favourable for chemical reactions with high thermal
dynamic indicators of alkalinity (pH>12), high
temperatures (up to 100°C and higher) and heat
release (65,5 kJ /mol). This environment with
important thermodynamic characteristics can be
called “the waste” of production as it is almost not
used as secondary useful resources. Meanwhile,
alkaline environment is able to transform
electrically neutral particle (molecules, crystals,
etc.) into active (electrically charged, amorphous).
Temperature increasing is also acceleration of
chemical reactions in the environment lump lime
extinction. Heat release at limp slaking is a
volumetric heat treatment, causing chain reaction of
reactants, not from the surface inside for a long time
as during the usual heat treatment of products.
Ability to control these processes ideally means air
binder on the basis of which low strength and water
resistance concrete is received, as well as to
transform it into hydraulic, more durable and water
resistant.

Our task is to introduce a substance, changing
thermodynamic characteristics of a system, into the
system of these processes, and to obtain new
formations, increasing strength and water resistance
of concrete with the lime binder. Such substance
does not need to be active, as environment
(alkalinity, temperature, heat), into which it is
introduced and which activates it, is active. Two
main requirements are as follows: the substance
must be highly soluble in water, and water solution
must have sufficient homogeneity of its distribution,
and energy of its interatomic bonds must be higher
than the energy of interatomic bonds CaO (CaO is
about 1062 kJ/mol) and H,O (H-O is about 459
kJ/mol). Water solution of a chosen substance must
extinguish lump lime. Silicon atom with the bond
energy Si—O of 1861 kJ/mol corresponds to these
requirements. It is widely spread: organosilicon
liquids, aqueous solutions of sodium  silicate,
sodium fluorosilicate etc.

In our work we used sodium waterglass,
Na,Si03, as water modifier. It gives strong alkaline
medium 2] and acidfied Si0;:

Na,Si03+H>0=2NaOH+Si0,. Its concentration in
water changes the degree of ionization (according to
data of electrical resistivity) and pH medium, fig.
la. Changing its concentration it is also possible to
regulate speed of lime slaking, fig. 1b.
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Figure 1. Influence of concentration of water
solution on the values: a) pH medium (x) and its
electrical resistance (¢) and b) change of speed of
hydration while slaking lump lime with water (the
upper curve), water solution with concentration of
1% (medium) and 3% (the low curve).

Due to this fact the structure of control and
studied limestones, having solidified for 4 months,
was examined. Control samples were prepared on
the basis of lime putty received after slaking the
lump lime with water. Examined samples, as
opposed to the control ones, were prepared with the
use of analogue putty, but it was received by slaking
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lump lime with water solution of waterglass with
the concentration of 6%. Analysis of advantages and
disadvantages of examined material was compared
with analogue control samples. X-ray analysis was
carried out with the use of diffractometer, X-ray
DRON-4.0.

Quality phase analysis was carried out by
comparison with tabular data about interplanar
spacings and their intensity received when
interpreting the diffraction patterns, fig. 2.
Reliability of identification of a phase is provided
by the coincidence of not less than its three the most
intensive line on diffraction patterns. Diffraction
patterns in the interval of angles from 5 to 65° were
taken in researches. Diffraction patterns with
saturated number of new forms in the range of
angles rotation of 15-50° were chosen for analysis.
It let us determine the kinds and quality of new
forms. New forms appeared in the control samples:
portlandite Ca(OH), and calciteCaCOs, fig. 2a.
Moreover, the new substance, the aragonite, appears
in examined samples, fig. 2b.
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Figure 2. Diffraction patterns of new forms of a
stone, prepared from a lime slaked with water (a)
and water solution of waterglass (b).

Qualitative and quantitative composition of
new forms as the minerals are given in Table 1.
Here lime binder in the form of Ca(OH), is
considered as an unreacted substance, and
portlandite having the chemical formula also in the

Table 1. Qualitative and quantitative composition of
new forms of limestone.

Lime slaking | Kind and number of new forms
Calcite |[Arago- |Portlan- (Ca(OH)»

nite dite

With water 8 — 3 2

With solution 11 2 1 4

form of Ca(OH),, but having brucite structure of
flat sheets with a dense hexagonal packing strength
up to 3,5 MPa [3], is considered as solid substance.
The distinguishing feature is such that modification
of water with waterglass changes its ratio, namely,
while slaking with water the number of portlandite
is higher, and with water solution of waterglass the
number of Ca(OH); is higher.

The effectiveness of water modification for
slaking lime is noticeable and 1,6 times higher than
occurrence of calcite. But the most important thing
is such that slaking of lump lime with water
solution of waterglass and its further mixing with
water let us obtain limestone, in which composition
the new substance, aragonite, appeared. This fact
corresponds to literature data[4], according to which
its characteristics were determined, and, in
comparison with traditional new formation, calcite,
is indicated in the Table 2.

Table 2. Distinguishing features of new formations
of lime binder.

Description of qualities | Calcite Aragonite
Chemical formyla CaCOs 4[CaCO;s]
Density, g/cm’ 2,71 2,95
Firmness 2,7-32 3,5-4,0
Crystal structure Cubic Rhombic

Comparing with calcite, density of aragonite
is 9% higher, and firmness is 25-30% higher [4]. It
is known that reducing of porosity (increasing of
density) of 1% leads to increasing concrete strength
of 5%. Taking into consideration the importance of
these numbers, it's possible to understand the
actuality of work, especially in the part of these
processes control.

Quantitative difference in atomic content of
crystals of calcite and aragonite causes certain
changes in energy potential of interatomic bonds.
Chemical formula of aragonite, including four
crystals of CaCOs;, like single solid body, has
separation surfaces almost 4 times smaller than the
sum of separation surfaces of 4 single crystals of
calcite. This advantage is to increase the density of
concrete, as it is determined by the density of
limestone, filler and their contact, and the contact
here is on the molecular level.

Qualitative characteristics of aragonite were
studied using its structural formula, which we have
developed and shown in Fig. 3.

Structure of aragonite is similar to the
structure of calcite. Aragonite was obtained in an
environment characterized by a high degree of
alkalinity, high temperature and acidic SiO. Due to
combination of there parameters the new
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Figure 3. Structural formula of new formations.

environment appears. It is favorable for
isomorphism CaCOs; due to which aragonite
appears. Its structural formula indicates the
“linking” of four crystals CaCOs3, which confirms a
hypothesis developed by us. In our researches
waterglass Na,SiOs with strong binding energy Si—
O and increased alkaline medium, cleaves double
rigid connection C=0, fig. 2, in crystals CaCOs3,
which leads to isomorphism, i.e. creation of mixed
group compounds of calcite crystals.

We know that the higher the value of the
interatomic bonds, the shorter the length of
interatomic bonds, the denser the rigid body and the
stronger it is. That is why it is important to compare
thermodynamic characteristics of aragonite and
calcite. The calculation of the energy of interatomic
bonds of minerals of solidified lime binder is given
in Table 3.

Total energy of interatomic bonds of
aragonite crystals is 176 kJ/mil, i.e. 1% higher, that
the one of calcite. This energy is high enough,
considering that 1 g/mol of quicklime at slaking
generates 65,5 kJ of heat which is sufficient for
increasing of environment temperature above
100°C. Moreover, in accordance with the data of X-
ray diffraction analysis total energy of interatomic
bonds of all new appeared formations, having other
constant parameters, is 1,9 times higher (89672
against 47014 kJ/mol) when lump lime is slaked
with water solution of waterglass, not with water.

In the case of stabilization or hybridization of
energy of interatomic bonds in new formations 1
bond in average has (4014:60=783,6 kJ/mol) at
slaking of lime with water and (89672:123= 729
kJ/mol) at slaking with water solution of waterglass.

Thus, slaking of lump lime with water
solution of active substances causes isomorphism of
CaCQOs: in our case to formation of mixed group
polymorphic compounds of calcite crystals in the
form of aragonite with the best physical and
mechanical qualities.  Structural formula of
aragonite was developed. Working hypothesis was
confirmed. Total energy of interatomic bonds of
new formations with aragonite is 1,9 times higher
that with calcite only. Secondary “raw material” in

Table 3. The calculation of the total energy of the
interatomic bonds of new formations of lime binder.

Interatomic | Number, The

bonds pcs total
Description ener | Kind . | energy
of minerals | .. ) s of Mi of

Kind kJ/m | bond n;zr bonds

ol |s | kI /mol

Slaking of lump lime with water

Ca-O | 1140 |2 5 11400
CaOH)>  Ho 459 |2 5 4590
Total energy of interatomic bonds 15990
Ca(OIf)z

Ca-O | 1184 |2 8 18944
Ca(CO); C-O [383 |2 8 6128

C=0 | 744 1 8 5952
Tota'l energy of interatomic bonds of 31024
calcite
Total energy of interatomic bonds of

. 47014

new formations
Slaking of Iump lime with water solution of
waterglass
Ca(OH); 5 15990
Ca(CO); 11 | 42658

Ca-O | 1184 | 8 18944
4[Ca(C
[C(CON 5 1385 116 12 | 12256
Total energy of interatomic bonds of 31200
aragonite
Total energy of interatomic bonds of

. 89672

new formations

the form of high heat effect of slaking lump lime
and alkalinity, which medium is favourable for
polymorphism of reactants, was used rationally.
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