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REZUMATE

Titu-Marius 1. Bdgjenescu, M. 1. Bizu.
Analiza defectiunilor in dezvoltarea,
fabricarea si utilizarea unui nou produs
electronic. Initial, analiza defecarilor (AD) a
fost dezvoltatd ca o metodd auxiliard de
cercetare a fiabilitatii, fiind utilizatd pentru
identificarea mecanismelor de defectare.
Noua abordare in probleme de fiabilitate,
bazatd pe principiile ingineriei concurente,
spune ca toti specialistii care contribuie la
fabricarea unui produs fiabil (proiectanti,
ingineri de test, ingineri fiabilisti, specialisti
in marketing) trebuie sd participe, chiar din
faza de proiectare si, de asemenea, pe tot
parcursul ciclului de dezvoltare a produsului.

Mecanismul de formare a structurilor la
nivelul la care predomind fortele de greutate
diferd de mecanismele de formare a structurii
nivelului, la care domind fortele de
interactiune  intre  particule.  Existenta
autonoma relativa a diferitor nivele spatiale
presupune o  realizare  spontana a
evenimentelor, interactiunea caror asigura
integritatea si  functionarea  sigurd a
constructiei-Sisteme.

Nedashkivskiy O., Semenko A. Metoda
precisa de echilibrare a retelelor optice
pasive cu splitter neregulat cu doui sau
mai multe iesiri. In aceasti lucrare sunt
prezentate problematica implementarii
retelelor pasive de acces optic, cum ar fi
echilibrarea retelei. Acest model utilizeaza un
splitter optic pasiv cu o intrare si doud sau trei
iesiri. Bazandu-se pe ecuatiile si calculele
obtinute, este sugerat un singur model
matematic universal, care permite despartitori
de echilibrare cu orice numar de porturi de
lesire.

Radomska A. M. Viziunea moderni asupra
problemei educatiei artistice si a culturii
etnice.  Articolul se concentreaza pe
problemele interactiunii active intre individ si
societate Tn domeniul culturii si al educatiei
artistice. Autorul articolului analizeaza pozitia
etno-culturalda a studentilor din facultati de
arta grafica, in contextul lumii proceselor
globale in societatea moderna. Din punct de
vedere al pedagogiei pozitia etnoculturala este
examinatad de autor ca o constructie, legata
indisolubil cu persoana si capabild sia se
transforme in legatura cu dezvoltarea ei. Din
punct de vedere al pedagogicii autorul
studiaza pozitia etnoculturald a studentilor ca
o schema legatd de persoand si capabila sa se
transforme in legatura cu dezvoltarea ei.

Gara A., Gara An. Specificul prizei
betonului cu continut de cheramzit in
conditiile carbonatarii. Au fost determinate
caracteristicile elementelor din beton cu
continut de cheramzit in conditiile Intdririi in
rezultatul carbonatarii. Intensificarea
procesului de carbonatare a betonului este
posibila Tn betoanele cu o structurd optimala,
un dozaj a compusilor bine definit si prin
scaderea continutului de apa in beton. Au fost
studiate caracteristicile betonului Tn perioada
timpurie dupa carbonatare.

Varovoi V., Korobko, O., Zavoloka, M.,
Koriurubenko, O.  Stiinta materialelor
structurale. Este propusa prezentarea
obiectelor sisteme in forma de modele.

Radomskyi O. M. Principiile de control al
robotului mobil de mers pe jos in domeniul
sarcinilor tehnice de monitorizare. Articolul
examineaza caracteristicile unui robot de mers
pe jos care a fost creat pentru a rezolva
problemele de control, gestionare si
monitorizare a obiectelor la distantd. Propusa
de schema de miscare cinematica a autorului
pentru dispozitivul cu un corp mobil poate
reduce semnificativ costurile de energie
atunci cand conduceti si robotul de mers pe
jos. Autorul prezinta robotului de mers pe jos
un circuit pentru controlul servo-sistemului
prin utilizarea unor impulsuri modulate n
impulsuri. Sistemul de control calculeaza
relatiile pentru servomecanisme utilizand
presetarea prestabilitd a miscarilor robotului si
apoi recupereaza datele de la senzori.
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Utilizarea datelor senzorilor Regulator Unitati
actualizeazd valorile pentru controlul servo.
Sistemul de control include unitate de calcul,
sapte servomecanisme, accelerometru cu trei
axe si camerd miscatoare care functioneaza
intr-o gama optica vizibila. Structura generala
a sistemului de control al robotului, propusa
de autor, poate fi utilizata pentru a studia o
varietate de caracteristici de performanta a
vehiculelor existente si viitoare de tip similar.

Vlasenco A Studiul proiectiilor
cartografice pentru reprezentiarile pan-
Europene. Lucrarea prezintd un studiu ale
principalelor caracteristici ale proiectiilor
cartografice, recomandate de catre Comisia
Europeana pentru adoptarea lor la planificarea
spatiala a politicii de integrare si evaluare a
statelor care sunt candidate si care sunt
integrate in Uniunea Europeana. S-au studiat
proiectiile propuse si posibilititile de
reprezentare a teritoriului Republicii Moldova
in aceste proiectii, din punct de vedere al
pozitiei geografice si al nivelului de
deformatii produse de aceste proiectii.

acest experiment s-a studiat intensitatea
respiratiei fructelor de nuci (Juglans Regia
L.). Scopul cercetarii a fost de a discuta
schimbadrile de calitate ale nucilor la pastrare.
Rezultatele obtinute au aratat ca, in timpul
depozitarii initiale (15 zile), intensitatea
respiratiei nucilor proaspete a prezentat o
scadere brusca, apoi scdzuta, stabilizandu-se
ulterior. Au existat diferente evidente intre
intensitatea respiratiei nucilor in coaja si a
miezului de nuci. S-a studiat influenta
temperaturii de depozitare asupra intensitatii
respiratiei nucilor si s-a stabilit cd aceasta
creste incet odatd cu cresterea temperaturii de
la 4 la 20°C.

Dulgheru V., Dumitrescu C. Unele aspecte
ale cresterii a eficientei conversiei
turbinelor eoliene. [Instalatiile eoliene
mondene se vor dubla aproape in urmatorii
cinci ani, in conditiille 1n care preturile
continud sa scada, iar tdrile dezvoltd energie
regenerabild pentru a se  conforma
obiectivelor de reducere a emisiilor, potrivit
studiului publicat in publicatia emblematica
"Global Wind Energy Council” (GWEC). Se
observa cd un obiect de studiu important in
planul majorarii puterii unei turbine devine
pala. In acelasi context in continuare autorii
vin cu o idee originala de majorare a puterii
turbinei eoliene prin instalarea sub un anumit
unghi in aval a palei in butucul rotorului. Tn
lucrare se prezintda o solutie tehnica de
majorare e puterii turbine eoliene si eficientei
de conversie.

Ghencea C. Perceptia si evaluarea
creativitiitii in designul grafic. Tn articol se
prezintd rezultatele unui studiu complex
privind evaluarea creativitatii  designului
grafic. Abordarea adoptatd urmareste sa
identifice variatiile parerilor pentru a distinge
factorii care influenteaza criteriile luate in
considerare de respondenti in functie de
mediul lor profesional in domeniul designului
grafic (directori de artd, designeri, studenti de
design grafic, profesori de artd si publicul
tintd) si de nivelul lor de experienta (1-2 ani,
3-5 ani, 5-10 ani si fard experientd
profesionald).

Korotun 1. Arhitectura bisericii armene a
Sfantului Apostol Petru si Pavel din
Cernauti. Lucrarea cuprinde istoria structurii
si a caracteristicilor arhitecturii obiectului
patrimoniului cultural - biserica armeana din
Cernauti.

Boaghi E. Respiratia nucilor de nuci
(juglans regia 1) si a kernelului de nuc. In

Antoshchuk T. Romantismul in arhitectura
constructiilor si a cladirilor din nordul
Bucovinei in XIX - Tnceputul secolului XX.
Articolul se referd la aparitia si aplicarea
tendintelor si variatiilor romantismului ca
miscare ideologica a artei europene, precum si
unele la aspecte ale manifestarilor sale
nationale in  arhitectura  cladirilor si
structurilor pe teritoriul Bucovinei de Nord.



ABSTRACT

Bajenescu T.M.l.,, Béazu M. |I. Failure
analysis in development, manufacturing
and utilization of a new electronic product.
Initially, failure analysis (FA) was developed
as an auxiliary method of reliability research,
being used for identifying the failure
mechanisms. The new approach in reliability
issues, based on the principles of concurrent
engineering, say that all the specialists
concurring to the fabrication of a reliable
product  (designers, testing  engineers,
reliability engineers, marketing specialists)
have to participate even from the design
phase, and also during the whole cycle of
product development.

Vyrovoy V., Korobko O., Zavoloka M.,
Kotsiurubenko O. Structural material
science. The objects-systems are offered to
be present in the form of models. The
mechanism of structure formation on the level
where  gravity prevails differs  from
mechanism of structure formation at the level
where forces of interparticle interactions
dominate. Rather independent coexistence of
various solid levels assumes spontaneous
realization of various events interaction which
provides a wholeness and safe functioning of
a construction-system.

Nedashkivskiy O., Semenko A., Precise
method of balancing passive optical
networks with irregular splitter with two
or more outputs. In this work the issue of
implementation of passive optical access
networks, such as balancing the network, are
presented. This model uses passive optical
splitter with one input and two or three
outputs. Based on the obtained equations and
calculations a single universal mathematical
model is suggested, which allows balancing
splitters with any number of output ports.

Gara A., Gara An. Features of carbonating
hardening of lightweight concrete. The
work is devoted to research of the parameters
of expanded clay lightweight concrete
technology by using the carbonation
hardening that allows to maximally intensify
the process of carbonization using such
methods: decreasing the total water content in
the system; applying optimal structure and
formula concrete compositions; processing
the products in carbon dioxide environment.
The mechanism of structure formation of
concrete compositions in conditions of
artificial carbonation was studied. And it was
formulated the basic techniques of rational
intensification of the hardening process.

Radomska A.M. Modern view on the
problem of interaction of art education and
ethnic culture. The article focuses on the
problems of the active interaction between the
individual and society in the sphere of artistic
culture and education. The author of the
article examines the ethno-cultural position of
students of is art-graphic faculties in the
context of the world of global processes in the
modern society. In terms of pedagogy
ethnocultural position is regarded as the
author of the design is inextricably linked
with the personality and the ability to
transform in connection with its development.

O. M. Radomskyi  Principles of mobile
walking robot control in scope of technical
monitoring tasks. The article examines the
characteristics of a walking robot that was
created to solve the problems of control,
management and monitoring of remote
objects. Proposed by the author kinematic
motion scheme for the device with a movable
body can significantly reduce energy costs
when driving and the walking robot. The
author presents for the walking robot a circuit
for controlling the servo-system through the
use of pulse-width-modulated impulses.
Control system computes relations for servos
using default preset of the robot motions, and
then retrieves data from sensors. Using
sensors data Regulator Unit updates values
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for servos control. Control system includes
computing unit, seven servos, three-axis
accelerometer and moving camera operating
in a visible optical range. The overall
structure of the robot control system,
proposed by the author can be used to study a
variety of performance characteristics of
existing and future vehicles of a similar type.

Vlasenco A. Study of cartographic
projections for pan-European
representations. The work presents a study
of the main characteristics of cartographic
projections, recommended by the European
Commission for their adoption in the spatial
planning of the integration and evaluation
policy of the candidate countries that are
integrated into the European Union. The
proposed projections and the possibilities of
representing the territory of the Republic of
Moldova in these projections were studied, in
terms of geographic position and the level of
deformations produced by these projections.

English walnut (Juglans Regia L.) were
studied. The purpose of this research was to
discuss the walnut quality changes durring
storage. Obtained results indicated that,
during the initial storage(15 d), the respiration
rate of fresh walnut showed a sharp
downtrend, then low and stabilized. There
were obvious differences between respiration
rate of unshelled walnuts and kernel. It has
been studied the influence of  storage
temperature on walnut respiration intensity
and it was established that it increases slowly
with increasing temperature from 4 to 20°C.

Dulgheru V., Dumitrescu C., Radoi R. Some
aspects of increasing of wind turbine
conversion efficiency. Global wind power
installations will nearly double in the next
five years as prices continue to fall and
countries develop renewable energy to
comply with emissions reduction targets,
according to research published in Global
Wind Energy Council (GWEC) flagship
publication. It is noticed that an important
study object in the plan to increase the power
of a turbine becomes blade. In the same
context, the authors still come up with an
original idea of increasing wind turbine
power by installing below a certain
downstream angle of the blade in the rotor
bush. The paper presents a technical solution
for increasing wind turbine power and
conversion efficiency.

Ghencea C. Perception and creativity
assessments in graphic design. The article
presents the results of a comprehensive study
on the creativity assessments in graphic
design. It aims to identify factors that exert an
influence on the judgments of creative design.
It develops a multiple feedback approach by
exploring assessments made by judges with
different professional backgrounds in graphic
design area (art directors, designers, graphic
design students, art teachers and targeted
audience) and their levels of experience in
design (1-2 years, 3-5 years, 5-10 years and
no professional experience).

Corotun 1. Architecture of the Armenian
Church of Holy Apostles Peter and Paul in
Chernivtsi. The article present the history of
structure and features of architecture of the
object of cultural heritage — Armenian church
in Chernivtsi.

Boaghi E. Respiration of unshelled walnuts
(Juglans regia I) and walnut kernel. In this
experiment the respiratory rates of nuts in

Antoshchuk T. Romanticism in
architecture of constructions and buildings
of northern Bukovina in XIX - beginning
of the 20th century. The article relates with
the occurrence, application of trends and
variations of Romanticism as an ideological
movement of European art, as well as some
aspects of its national manifestations in the
architecture of buildings and structures on the
territory of Northern Bukovina.



SOMMAIRE

Bajenescu Titu-Marius 1., Bazu M. 1.
Analyse de I'échec dans le développement,
la fabrication et I'utilisation d'un nouveau
produit électronique. Initialement, lI'analyse
des défaillances (AD) a été développée
comme une méthode auxiliaire de recherche
sur la fiabilité, utilisée pour identifier les
mécanismes des défaillances. La nouvelle
approche des problemes de fiabilité, basée sur
les principes de l'ingénierie concurrente,
indique que tous les spécialistes qui
concurrent & la fabrication d'un produit fiable
(designers, ingénieurs de test, ingénieurs de
fiabilité, spécialistes du marketing) doivent
participer, méme a partir de la phase de
conception et également pendant tout le cycle
de développement du produit.

structurale. Etre proposé la structure des
objets-systemes en forme des modeles. Le
meécanisme de la formation de la structure au
niveau, sur qui prédominent les forces de la
pesanteur, se distingue des mécanismes de la
formation de la structure du niveau, sur qui
dominent les forces de la coopération inter
partielle. La coexistence assez autonome des
divers niveaux spatiaux suppose la réalisation
spontanée des événements, la coopération de
qui assure l'intégrité et le fonctionnement sdr
de la construction-systeme.

Nedashkivskiy O., Semenko A. Meéthode
précise d'équilibrage des réseaux optiques
passifs avec repartiteur irrégulier avec
deux sorties ou plus. Dans ce travail, la
question de la mise en ceuvre des réseaux
d'acces optiques passifs, tels que I'équilibrage
du réseau, sont présentées. Ce modele utilise
un diviseur optique passif avec une entrée et
deux ou trois sorties. Sur la base des
équations obtenues et des calculs effectues, il
est proposé un unique modeéle mathématique
universel qui permet déquilibrer les
répartiteurs avec n’importe quel nombre de
ports de sortie.

Radomska A.M. La vision moderne sur le
probleme de I'éducation artistique et de la
culture ethnique. L'article se concentre sur
les problemes de [linteraction active entre
I'individu et la société dans le domaine de la
culture artistique et de I'éducation. L'auteur de
l'article examine la position ethnoculturelle
des étudiants des facultés d'art graphique dans
le contexte du monde des processus globaux
dans la societé moderne. En termes de
pédagogie, la position ethnoculturelle est
considérée comme l'auteur de la conception
est inextricablement liée a la personnalité et la
capacité de transformer en relation avec son
développement.

Gara A., Gara An. Le réglage spécifique du
béton contenant ceramsite sous
carbonisation. Ils ont été déterminés les
caractéristiques du béton contenant le
ceramsite en termes de renforcement a la suite
de la carbonatation. L'intensification du
processus de carbonatation du béton est
possible dans le béton avec la structure
optimale, une dose bien définie des composés
et la diminution de la teneur en I’eau dans le
béton. Ils ont étudié les propriétés du béton
dans la premiere période aprés carbonatation.

Vyrovoy V., Korobko O., Zavoloka M.,
Kotsiurubenko O. La science des matériaux

Radomsky A.N. Les principes du contréle
du robot marchant mobile. Sur I’article on
examine les caractéristiques d’un robot
marchant qui a été créé pour résoudre des
problemes du contr6le, de la gestion et de la
surveillance des objets distants. Le schéma
cinématique du mouvement proposé par
I’auteur pour I’appareil avec un corps mobile
permets a réduire la consommation d’énergie
pendant le fonctionnement actif et la
locomotion du robot marchant. L’auteur
présente le schéma de contrdle du systéeme
d’actionneurs asservis sur la base de
I’utilisation des impulsions latitudino-
modulée. Le systéme du contrble calcule des
relations pour actionneur asservi utilisant la
combinaison des réglages préréglés des
mouvements du robot par défaut, puis il tire
I’information du capteur. Avec I’aide des



capteurs d’acquisitions on actualise des
parametres pour contrler des servos. La
structure générale du systéeme du controle du
robot mobile, proposé par I’auteur peut étre
utilisé  pour étudier une variété de
caractéristiques fonctionnelles des véhicules
existants et perspectifs d’un type similaire.

Vlasenco A. L'étude des projections
cartographiques pour les représentations
pan-Européenne. Cet article présente une
étude des principales caractéristiques des
projections cartographiques, recommandées
par la Commission Européenne pour leur
adoption I'aménagement du territoire la
politique d'intégration et d'évaluation des
pays candidats et qui sont intégrés dans
I'Union Européenne. Ont été étudié les
projections proposées et les possibilités de
représentation du territoire Moldavie dans ces
projections, en termes de localisation
géographique et le niveau de déformation de
ces projections.

étudiés. Le but de cette recherche était de
discuter des changements de qualité du noyer
qui mangent le stockage. Les résultats
obtenus indiquent que pendant le stockage
initial (15d), le taux de respiration du noyer
frais a montré une forte tendance a la baisse,
puis faible et stabilisé. Il y avait des
différences évidentes entre le taux de
respiration des noix sans écrou et du noyau.
On a étudié Il'influence de la température de
stockage sur l'intensité de la respiration des
noix et il a été établi qu'elle augmente
lentement avec une température croissante de
42a200°C.

Dulgheru V., Dumitrescu C., Rddoi R.
Quelques aspects de I'augmentation de
I'efficacité de conversion de I'éolienne. Les
installations  éoliennes  mondiales  vont
presque doubler au cours des cing prochaines
annees, alors que les prix continuent de
baisser et que les pays développent des
énergies renouvelables pour se conformer aux
objectifs de réduction des émissions, selon
une étude publiée dans la publication phare
du Global Wind Energy Council (GWEC).
On remarque qu'un objet d'étude important
dans le plan d'augmenter la puissance d'une
turbine devient le lame. Dans le méme
contexte, les auteurs proposent encore une
idée originale de l'augmentation de la
puissance des éoliennes en installant sous un
certain angle aval de la lame dans la douille
du rotor. L'article présente une solution
technique pour augmenter I'efficacité de la
puissance et de la conversion des éoliennes.

Ghencea C. Perception et évaluation de la
créativité dans le design graphique.
L'article présente les résultats d'une étude
approfondie sur I’évaluation de la créativité
dans le domaine du design graphique.
L’approche adoptée vise a explorer les
variations de jugements afin d’identifier les
facteurs influant sur les criteres qui sont pris
en considération par les juges en fonction de
leur parcours professionnel  (directeurs
artistiques, designers, enseignants en art et
public visé) et le niveau d’expertise en design
(1-2 ans, 3-5 ans, 5-10 ans et aucune
experience professionnelle).

Corotun 1. Architecture de I'Eglise
arménienne des saints apdtres Pierre et
Paul & Chernivtsi. L’article présent I'histoire
de la structure et des caractéristiques de
I'architecture de I'objet du patrimoine culturel
- Eglise arménienne & Chernivtsi.

Boaghi E. Respiration des noix sans écrou
(juglans regia ) et du noyau de noix. Dans
cette expérience, les taux respiratoires de noix
en noyer anglais (Juglans Regia L.) ont été

Antoshchuk  T. Romantisme dans
I'architecture des constructions et des
batiments de la Bukovine du nord au X1X*®
siécle du début du XX siécle. L'article se
rapporte a l'apparition et I'application des
tendances et des variations du romantisme en
tant que mouvement idéologique de Iart
européen, ainsi que certains aspects de ses
manifestations nationales dans l'architecture
des batiments et des structures sur le territoire
de Bukovine du Nord.



REZUME

byucenecky T. M. 1., Bazu M. |. Ananus
O0TKa30B NpH pa3padoTKe, M3rOTOBJIEHUM M
HCNOJIb30BAHUM  HOBOTO0  3JIEKTPOHHOIO
npoaykra. IlepBoHauanbHO aHalIM3 OTKAa30B
(FA) Obin1 pa3paboTaH Kak BCHOMOTaTEIbHBIN
METOJI MCCIEIOBAaHUS HAJEKHOCTH, KOTOPbIH
HCIOJIB3YETCS JUTS uaeHTu(UKaIUN
MEXaHM3MOB OTKa3a. HoBblli mnoaxon K
BOIIPOCaM  HAJIKHOCTH, OCHOBaHHBIA  Ha
MIPUHIIAIIAX napauieIbHON WH)XCHEPHH,
TOBOPHUT O TOM, HYTO BCE CIEIUAINCTHI,
COIIAIIAONIMECS HAa U3rOTOBJIEHHUE HAJEKHOTO
NpPOAYKTa  (Ou3aiiHEpBl,  HMHXEHEpPHl IO
TECTUPOBAHUIO, HHXKEHEpPhl IO HAJEKHOCTH,
CHEIMATUCTBl [0  MAapKETHHIY), JOJDKHBI
y4acTBOBaTh AK€ Ha dTare NPOSKTUPOBAHUS U
Taxke B TeyeHHe BCero LUKIA pa3pabOTKU
MPOIYKTA.

O00BEKTOB-CHUCTEM  MPEICTaBIsITH B BUJE
Mozeneil. Mexanu3m 00pa30BaHUs CTPYKTYpPbI
Ha YpOBHE, Ha KOTOPOM IHPeoOJIaaloT CHIIBI
TSOKECTH,  OTIMYAeTcs  OT  MEXaHH3MOB
dbopMHpOBaHUS  CTPYKTYphl ~ ypOBHA, Ha
KOTOPOM JIOMUHUPYIOT CHJIBI MEXKYAaCTHYHOTO
B3auMo/IeiicTBUsl. OTHOCUTEIBHO aBTOHOMHOE
COCYIIECTBOBAHHE PA3THMYHBIX MPOCTPAHCTBEH-
HBIX YpOBHEW TpEAINoiaraeT CIOHTaHHYIO
peanuzanuio  COOBITHH,  B3aMMOJCHCTBHE
KOTOPBIX ~ OOecrieunBaeT  ILEIOCTHOCTh U
6e3omacHoe (QyHKIIMOHHUPOBAHUE KOHCTPYKIIUH-
CUCTEMBI.

Heoawrxoeckuit A. JI., Cemenko A.U. Tounbie
METOAbI 0aJIaHCHPOBKH NMaCCHBHBIX
ONTHYECKUX CeTeld ¢ HepaBHOMEPHBLIMH
pa3BeTBUTEJSIMH ¢ JABYMA U  OoJjee
BbIX0aMH. B paboTe paccMOTpEHBbI BOIPOCHI
BHEJIPCHUsSI IMACCUBHBIX OINTHYECKHX CeTel
JIOCTYTIa, & IMEHHO OaJlaHCUPOBKA BETBEH CETH.
[Ipu 5TOM HCMONB30BaHBI MOJACIHA TACCUBHBIX
OTNITHYECKUX PAa3BETBUTEINICH C OJHUM BXOJOM U
IBYyMsl WIM Tpemsi BbeiIxomamu. Ha ocHoBe
MOJIyYEHHBIX YPaBHEHWHA W  BBIMOJHEHHBIX
pacueToB MpeasIO’KeHA €IWHAas yHHBEpCAIbHAS
MaTremMaThdyeckas MOJIENb, MMO3BOJISIOIIAS
OCYIIECTBIIATh OATAHCHPOBKY Pa3BETBUTEICH C
J00BIM KOJIMYECTBOM BBIXOJIHBIX MTOPTOB.

I'apa A., I'apa An. OcobenHocTH KapOoHU3a-
HHOHHOIO TBepAeHHs KepaM3uTO0eTOHA.
OTtpaboTtansl napameTpbl TEXHOJIOTHH
KepaM3I/ITO6CTOHHHX PI3)16J'IPII>1 C IPUMCHCHUCM
KapOOHM3ALMOHHOTO TBEPJEHHs, I103BOJISIO-
K€  MaKCHUMaJlbHO  HHTCHCHU(HUIMPOBATH
mporiecc KapOOHM3alMM IyTE€M CHUKEHUS
ob1ero BOJIOCO/ICPKAHUS CHCTEMBI,
NpUMEHEHUs1 OETOHHBIX CMeCeil ONTUMAalbHON
CTPYKTYpPHI M PELENTypbl, 00paObOTKN W3t
B Cpele YTIJEKUCIOro Tra3a IO ONTUMAabHBIM
pexxumam. HccnenoBanel cBoiicTBa OeToHa B
paHHEM BO3pacTe Mnociie KapOOHU3aIIH.

Paoomckasn A. M. CoBpeMeHHBIH B3IJIs] Ha
npoodJjemy B3auMojelcTBUS
XY/107K€CTBEHHOT 0 o0pa3oBaHus "
3THHYECKOH KyJbTYpbl. B crathe cpenan
AKLIEeHT Ha npobiiemax AKTUBHOT'O
B3aMMOJCMCTBUS JIMYHOCTH U OOIIecTBa B
chepe  XyHOKECTBEHHOM  KyJbTypbl U
o0Opa3oBaHMs. ABTOpOM CTaThH
paccMaTpuBaeTCs ITHOKYJIbTYpHas O3NS
CTY/ICHTOB XyI0KECTBEHHO-TPahUIECKUX
(baxynbTeTOB B KOHTEKCTE MHUPOBBIX
ro0abHUX — TMPOLECCOB B COBPEMEHHOM
obmecte. C TOUKM 3peHUS TeENAarOrHMKu
STHOKYJIbTYpPHas TO3MIHA paccMaTpUBAETCS
aBTOPOM  KaKk KOHCTPYKIUS, HEpa3pbIBHO
CBS3aHHAasg C JIMYHOCTBIO W  CIIOCOOHAs
TpaHCPOPMHUPOBATHCS B CBSI3U C €€ Pa3BUTHEM.
C TOuUKM 3peHHs NeNarorukd aBTOp H3ydaeT
STHOKYJBTYPHYIO TIO3MIHUIO CTYACHTOB Kak
CXEMY CBSI3aHHYIO C JINYHOCTBIO U CIIOCOOHYIO
TpaHC(HOPMHUPOBATHLCS B CBS3H C €€ Pa3BUTHEM.

Buwiposou B., Kopooko O., 3aeonoxka M.,
Kouropybenxo 0. CTpykKTypHOE
MaTepuasoBeaenue. IIpeanoxeHo CTpykrypy

Paoomckuit A. H. TIpuHuMnsbl ynpasJieHUs
MOOWJIBHBIM IIArapimumM podotom. B crathe
paccMaTpuBarOTCs XapaKTePUCTUKH
IararoIero podora, Co31laHHOTO Ul PELIeHUs
npobiem KOHTPOJI, yIpaBIEHUS "
MOHHMTOpPHHIA YAAIEHHBIX 00BEKTOB.
[Ipennoxxennas aBTOPOM CTaTbH
KMHEMaTU4ecKass CcXeMa  JBWXKEHHUA Ul
anmnapaTta ¢ HOJBHXHBIM KOPITyCOM IO3BOJISET
CHHU3UTh 3aTpaThl JHEPTHHU BO BpeMsi aKTUBHOM
paboThl M TEepeBMKCHUS IIararomiero podoTa.
ABTOp TpPEACTAaBISAET CXEMy YIpaBJICHUSA
CUCTEMOM  CEpBONPHUBOAOB  HAa  OCHOBE
WCIIONB30BAaHUSl  ITUPOTHO-MOTYJTMPOBAHHBIX
uMIysbcoB. CHcTeMa YIpaBIIEHUS! BBIYUCIISET
COOTHOUIEHMSI JUIsl CEPBOIIPUBOJOB, UCIOJIb3YS
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0 YMONYaHUIO HAOOp MpPeayCTaHOBIECHHBIX
HacCTpOeK JBIXKEHHWH pobora, a 3arem
HU3BJICKACT JAaHHBIC M3 JAaTYHKOB. C IIOMOIIIBIO
JTaTYNKOB JAHHBIX OOHOBIISIOTCS MapaMeTphl
IIsL  yIpaBICHHS  cepBONpUBOAOB. OOmas
CTPYKTypa CHUCTEMbI YHPaBICHUS MOOWIBHBIM
poOOTOM, TMpPEIOKEHHAss aBTOPOM  CTaThH
MOXXET OBITh MCIOJIb30BaHA ISl UCCIIEAOBAHHS
PA3JINYHBIX OKCILTYaTallMOHHBIX XapaKTCPUCTUK
CYLLECTBYIOLIHAX u MEPCIIEKTUBHBIX
TPAHCHOPTHBIX CPEACTB aHAJTIOT'MYHOI'O TUIIA.

Bnacenko A. HccnengoBanue
KapTorpagu4ecKux NPOEKIHNI Ji) b
o0meeBponeiickux npeacrasiaeHuii. CraTbs
MpeICTaBIISIET HCCIIeIOBaHHE OCHOBHBIX
0COOCHHOCTEN KapTorpaduyeckux MNpOeKLuH,
pekoMeHoBaHHble EBpomnerickoii Komuccuei
TUTST ux MPUHATHS MOJTUTHKHA
[IPOCTPAHCTBEHHOT'O TUTAHUPOBAHUS
WHTETpalliM ¥  OLIEHKAa CTpaH, KOTOpPbIE
SABIIAIOTCA KaHIuAaTaMu u KOTOpBIE
nnterpupoBanbl B EBpomneiickom Coroze. bpum
W3Y4YEeHbl  MPEJIOKEHHBIE  MPOEKUHUH U
BO3MOXXHOCTH MpPEJICTaBICHUU MONIaBCKOM
TEPPUTOPUU B ITUX NPOEKLUH, C TOUKU 3PEHUS
reorpauyeckoro pacroyioKeHus U ypOBHS
nedopMarii OT 3TUX MPOCKIUH.

opexa. B nannoi pabote U3y4eHa
WHTEHCUBHOCTh JIBIXaHHS IUIOJOB TPEIKOTO
opexa (Juglans Regia L.). Ilens uccienoBanus
3aKIovagach B OOCYXKIEHHM  W3MEHEHUI
KauyecTBa IPELIKMX OPEXOB BO BPEMS XPAHEHUS.
Pesynaprarel  mokasaium, 4TO B XOJe
MepBOHAYAILHOTO XpaHeHus (TiepBbie 15 maHei),
WHTEHCUBHOCTh JBIXaHUS CBEXHUX IUIOJIOB
MPEJICTaBICHbl PE3KUM TaJCHUEM, a 3aTeM
MEJJIEHBIM  CHIJKEHHEM 10  JaJIbHeWIen
crabunm3anuu. beum odeBWaHbBIE pa3nuyuus B
WHTEHCUBHOCTH BIXaHHS TPEIKUX OpPEXOB B
CKOpJyIie W OYMIICHHBIX. bBUIO H3y4YeHO
BIMSHUE  TEMIIEpaTypbl  XpaHEHHS  Ha
MHTEHCUBHOCTH JBIXaHUS OPEXOB M YCTaHOBIICH
MEJUIEHHBIH pOCT JbIXaHUS C YBEIMYEHUEM
Temmnepatypbl ot 4 10 20 °C.

Jynzepy B., Jymumpecxy C., Proou P.
HexkoTtopsie acneKThl MOBbIIIEHUS
3¢ (PeKTHBHOCTH  KOHBEPCHMH  BeTPOBOil
TypOuHbI. COrfacHO JaHHBIM HCCIEJOBaHMH,
ONMyOJMKOBAaHHBIX B  IJIABHOM  HW3JIaHUU
I'moGanpHOrO coBeTa 1O BETPOIHEPTETHKE
(GWEC), rnobanbHbie BETPOIHEPTETUUCCKHUEC
YCTaHOBKH IOYTH yJIBOSITCS B OJIMKaiIne nsiTh
JIeT, TIOCKOJIBKY ILI€HBI MPOJOJDKAIOT MajiaTh, a
CTpaHbl pa3padaThIBAIOT CUCTEMBI KOHBEPCHUHU
BO300HOBJISIEMbIX HMCTOYHUKOB JSHEPrHU IS
COKpamleHuss  BBIOPOCOB.  3aMeueHo, 4TO
BaXHBIM OOBEKTOM HCCIIEIOBaHUSA B IUIaHE
YBEJIMYEHHUSI MOLIHOCTH TYpPOUHBI CTaHOBUTCS
jgomacte. B 3TOM  KOHTEKCTE  aBTOPHI
MIPUTyMBIBAIOT OpUTHHAJIbHBIE uaeu
YBEJIMYEHHUSI MOIIHOCTH BETPOBBIX TypOuH. B
paboTe NpenCcTaBIEHO TEXHUYECKOE pelleHHe
JUTS YBEITUYEHHUST MOIIHOCTH BETPOBBIX TypOWH
u 3(dexkTuBHOCTH Npeodpa3oBaHUs BETPOBOM
SHEPIHH.

Ghencea C. BocnpusitHue #  OIleHKA
TBOpPYeCTBa B rpaduyeckoMm ausaiine. B
CTaThbe IMpEACTAaBJICHDI PE3YJIbTATHL
KOMIUIEKCHOTO ~ HCCIIEIOBaHHS TI0  OIICHKE
TBOpYECTBA B 00JIACTH TpadUIecKOro Au3aifHa.
Hcronp3yemblii  MOAXOJ — 3aKIIOYaeTcs B
W3y4YCHUHM Bapualuii B CYXKICHUSAX C LEIbIO
BBISBJICHUS  (DAakTOPOB,  BIHSIONIMX  HA
KPUTEPHH, KOTOpBIC CYIbH IPHUHUMAIOT BO
BHUMAaHHE B KOHTEKCTE CBOETO
npoeCCHOHATBHOTO OMbITa (apT-AUPEKTOPA,
IU3aifiHephbl, MpenojaBaTeld HMCKycCTBa U
eJIeBasi ayTUTOPHsI) U YPOBEHb KCIIEPTU3bI B
muzaiiae (1-2 roma, 3-5 jmet, 5-10 mer m 6e3
po(hecCHOHATBFHOTO OTIBITA).

Kopomyn H. Apxutektypa ApMAHCKOM
HepKBHU CBATHIX anocTo/ioB Ilerpa u IlaBia
B UepHoBuax. B naHHOlN cTaThe HU3NIararTCs
HUCTOPUS  COOPYKEHHS U OCOOCHHOCTH
aApXUTEKTYPhl 00BEKTa KYJIbTYPHOTO HACIIEIUs
HAIlMOHAJIBHOI'O 3HAYEHMSI — apMSIHCKON LHEPKBU
B UepHOBIax.

boazu E. ]IbixaHue HeOUMIIEHHBIX IPEeIKUX
opexoB (juglans regia 1) m sigzpa rpemnkoro

Aumouyk T. PomaHTH3M B apXuUTeKType
COOPYKEHUI M 31aHUil ceBepHOil ByKkoBHHBI
B XIX - nauane XX Beka. CtaThsl CBsi3aHA C
MOSIBJIGHUEM M TPUMEHEHHEM TEHICHUUN U
Bapualdid pOMaHTH3Ma KaK HUIEOJOTHYECKOE
JBY)KEHHE €BPOIEHCKOr0 UCKYCCTBA, a TAKXKE C
HEKOTOPBIMU aCHEKTaMH €ro HalMOHAJIBHBIX
NpPOSIBIICHUI B apXWUTEKType 30aHAN H
coopyxkeHuidi Ha  Teppuropun  CeBepHOM
BykoBHHBI.
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FAILURE ANALYSIS IN DEVELOPMENT, MANUFACTURING,
AND UTILIZATION OF A NEW ELECTRONIC PRODUCT

"Titu-Marius I. Bajenescu, univ. prof. eng., “Marius I. Bizu, univ. prof. Eng
ISwitzerland, *Romania

1. INTRODUCTION

Failure Analysis (FA) is the process of
determining the cause of failure, collecting and
analysing data and developing conclusions to
eliminate the failure mechanism (FM) causing the
specific device or system failures. FA is the
scientific method for identifying the cause that does
not allow to a product to fulfil, during operation, the
required function; in other words, making the
device to fail. The goal of FA is to determine the
root cause of a failure or parameter excursion so
that corrective action can be taken. Understanding
the cause of the part failure allows for effective
corrective action and the prevention of future
occurrences. When electronic parts fail, it’s
important to understand why they failed. Effective
root cause analysis of part failures is required to
assure proper corrective action can be implemented
to prevent reoccurrence. Determination of root
cause is also important for each high reliability
system.

How did you learn FA? You took your
background in physics, electrical engineering,
biology, chemical engineering, or chemistry, and
were thrown into the laboratory for your on-the-job-
training. You read abundantly specialized
international journals, attended tutorials, and found
two or three good books, updated the field for
leading edge techniques, retaining the tried and new
methods, gaining a common understanding of the
basic physics and electronics of the chips to be
analysed. The major changes of the last decade is
that the deep submicron technologies got deeper;
from 0.25 pum to 90 and 65 nm technologies; and
that brought not only small feature size and huge
numbers of devices on a die, but new materials.
Copper, low-k and high-k dielectrics, white LEDs
based on phosphor conversion, and SOI or SoC are
some of the examples of rapid challenge to failure
analysts.

Imaging techniques had to respond to the
challenge of observing materials whose minimum
features were smaller than the shortest wavelength
of visible light.

FA is now visibly a science requiring speciality
teams.

How does an experienced FA engineer crack a
tough analysis? What makes the difference between
a new engineer's FA approach and the seasoned,
effective analysis method of a veteran? Can our
industry capture a formulation of correct FA
methodology to accelerate the development of new
engineers?

Electronics is so pervasive and necessary today
that virtually every product either contains an
electronic module or interfaces with one'.

Today, for a FA, we have to analyse not only
discrete passive components, but a great range of
ultra-high density ICs too, with a huge design
complexity that exceeds 500 millions gates and a
great variety of technologies (bipolar silicon,
CMOS, BiCMOS, GaN, SiC, complex
heterojunction structures and microelectromechani-
cal systems). That is why the today’s analyst faces
complex equipments sets (curve tracer, optical
microscope, decapsulation tools, X-ray and acoustic
microscopy, electron and/or optical and/or focused
ion beam tools, thermal detection techniques, the
scanning probe atomic force microscope, surface
science tools, a great variety of electrical testing
hardware etc.) that are necessary to realize a spatial
and complex failure analysis. One sees that FA is a
highly technical activity with increasingly complex,
sophisticated and costly specialized equipments. It is
very difficult to realize a balance between customer
satisfaction, cost-effectiveness and future challenges.
Very oft the analyst must make with a Today, in the
domain of electronic components, it is almost
impossible to conceive a serious investigation into
the reliability of a product or process without FA.
The idea that failure acceleration by various stress
factors (the key to accelerated testing) could be
modelled only for the population affected by the
same failure mechanisms (FM) greatly promoted FA

! The merits and capabilities of solid-state semiconductor
materials were discovered, developed and commercialized
within the relatively short span of 60 years. Primarily drived by
the requirements of the aerospace industry, the constantly
increasing  payloads of electronics demanded that
miniaturization, reduced power consumption, and increased
reliability of onboard navigation, weapons control, and
communication equipment be pursued.
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as the only way to segregate such a population
damaged by specific FMs.

Moreover, the simple statistical approach in
reliability, which was the dominant one for years, is
no longer sufficient. The physics-of-failure (PoF)
approach is the only one accepted at world level,
being the solution for continuously improving the
reliability of the materials, devices and processes.
Even for the modelling of FMs, the well-known
models based on distributions like Weibull or
Lognormal have today been replaced by analytical
models that are elaborated based on an accurate
description of the physical or chemical phenomena
responsible for degradation or failure of electronic
components and materials.

In FA, a large range of methods are now used,
from (classical) visual inspection to expensive and
modern methods such as transmission electron
microscopy, secondary ion mass spectroscopy and
SO on.

2. MANUFACTURING

Manufacturing is concerned with everything
necessary to produce a product; this includes all of
the realization processes, and those affected beyond,
such as sales, service, recycling and so on. By
definition, any product has to be producible;
however, there are degrees of case or difficulty of
manufacturability. These are caused by the
difficulties of replicating the design, the
effectiveness of the prototyping process to uncover
problems, and the efficiencies of the manufacturing
process. A producible design considers all of the
factors that can affect how component parts are
fabricated and assembled, how subsystems are fitted
together, and overall product performance.

All products have a degree of functionality.
How well products perform their intended functions
depends — to a large extent — on how close the
production version is to the original design and/or
final design intent, based on the development
experience with a prototype. The potential accuracy
of the design is also important. Manufacturing is
usually based on a sequential occurrence of events,
specified so that previous steps will provide a robust
foundation and path for succeeding stages.

Within the zero defects philosophy, different
degrees of fault identification and tolerance must be
established. This will allow design trade-offs to be
made so that a minimum fault tolerance can be
maintained without adversely affecting short- and
long-term reliability, certain trade-offs have to be
made.

Within airframe manufacturing cycle, every
fabrication, inspection, and assembly station has
supplier-customer interfaces, both of which have to
sign off on the process accuracy and functional
performance. There other systems helping this
process, among them relational databases, which
contain all product information, performance
standards, process capabilities and material
specifications. Updated continuously and instantly,
these databases allow for continuous process
improvement. Outside suppliers are also part of this
manufacturing quality system. Industry quality
standards are utilized so that common terminology
and testing methods conform to worldwide
requirements, resulting in completely integrated
manufacturing.

3. FA TECHNIQUES

The basic flow for effective part FA starts
before the component is removed from the board.
Upon completion of the board troubleshooting and
fault isolation process, the cognizant FA engineer
should review the troubleshooting results while the
part is still on the board witnessing any in-situ part
measurements (for later verification in the FA lab)
and noting any anomalies that exist on the board
which may potentially have contributed to the part
failure. Prior to removing a part from the board, it is
also recommended to photograph the part as
installed for future reference. Photos should be
taken from various angles to capture the details of
the installation, such as the solder attachment. In
addition, contacting the vendor before removing
high value parts is advised. Reviewing the failure
data with the vendor can often identify external
interfaces as the culprit rather than the suspected
part. As some devices can cost many thousands of
Euros to replace, it is highly recommended that all
resources available be used prior to replacing them.

ICs are the central component to be analyzed.
The manufacturing of silicon-based circuits is the
central theme of this analysis. Other components in
the typical electronic system (output, display,
storage, input transfer, and power) are considered to
be performing functions that are peripheral to the IC.

The failure analyst should also be consulted on
the safest means for removing the part to preserve it
to the greatest extent possible. Once the part is
removed for FA, three basic processes should be
followed:

* Electrical testing and part characterization. (test
/ characterize over temperature; curve tracer [-V
check of inputs).
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Figure 1. More Moore and more than Moore [Source: ITRS, ExecSum (2005)]

Non-invasive tests [external microscopic
examination / photo fine and gross leak; vacuum
bake (non-hermetic parts); X-ray; particle impact
noise detector (PIND); X-ray fluorescence (XRF);
scanning acoustic microscope (SAM); C mode-
SAM (CSAM)].

* Invasive tests (lid removal / decapsulating; die
examination; die probing; infrared microscopic
examination; liquid crystal; cross-sectioning;
scanning acoustic microscope (SEM); energy
dispersive X-ray spectroscope (EDS); focused ion
beam (FIB); Auger; secondary mass ion
spectroscope (SIMS); Fourier transform infrared
spectroscope  (FTIR);  transmission  electron
microscope (TEM); scanning transmission electron
microscope (STEM).

4.STATE OF THE ART; FUTURE
TRENDS

At component level, a broad definition of FA
includes: collection of background data, visual

examination, chemical analysis, mechanical
properties, macroscopic examination,
metallographic ~ examination,  micro-hardness,

scanning electron microscopy (SEM) analysis,
microprobe, residual stresses and  phases,
simulation / tests, summary of findings,
preservation of evidence, formulation of one or
more  hypotheses, development of  test
methodologies, implementation of tests/collection
of data, review of results and revision of
hypotheses. Each time, the customer will be
notified.

o First, the causes of a failure can be
classified according to the phase of a product’s life
cycle in which they arise — design, materials
processing, component manufacturing or service
environment and operating conditions. Then two
main areas of FA enable fast chip-level circuit
isolation, circuit editing for quick diagnostic and
problem-solving, helping bring forward
semiconductor development: Physical inspection,
represented by three important tools: SEM,
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e emission microscopy and transmission
electron microscopy (TEM).

+ FElectrical localisation, executed mainly
with liquid crystal analysis (LCA), photo
electron microscopy (PEM) and Focused Ion
Beam (FIB).The package global localisation tool
infra-red lock-in thermography (IR-LIT) became
widely available in 2005 and is the most popular
tool for global localisation for complex
packages, such as system-in-package (SiP) and
system-on-chip (SoC). Today the tool support
for SoC development is X-ray CT, due to a
significant resolution and speed improvement.
FA has given and gives a continuous
contribution to technological innovation in the
whole history of semiconductor development.

Over the last few years, the increased
complexity of devices has scaled the difficulty in
performing FA. Higher integration has led to
smaller geometry and better wire-to-cell ratios,
thus increasing the complexity of the design.
These changes have reduced the effectiveness of
most of the current FA techniques; over the past
few years, a variety of techniques and tools,
such as electron-beam (E-beam) probers, FIB,
enhanced imaging SEM to determine the defects
at wafer level. All these tools improve FA
capabilities, but at substantial cost, running into
hundreds of thousands of dollars. Some other
examples of new techniques are given below:

* A strategy was derived for FA in random
logic devices (such as microprocessors and other
VLSI chips) where the electrical scheme is not
known. This strategy is based on the use of a test
tool composed of an SEM allied to a voltage
contrast, an exerciser, an image processing
system and a control and data processing system
[1].

e Three new FA techniques for ICs have
been developed recently using localised photon
probing with a scanning optical microscope
(SOM) [2]. The first two are light-induced
voltage alteration (LIVA) imaging techniques
that (i) localise open-circuited and damaged
junctions and (i) image transistor logic states.
The third technique uses the SOM to control
logic states optically from the IC backside.
LIVA images are produced by monitoring the
voltage fluctuations of a constant current power
supply as a laser beam is scanned over the IC.
High selectivity for localising defects has been
demonstrated using the LIVA approach.
Application of the two LIVA-based techniques
to backside FA has been demonstrated using an
infrared laser source.

» It is critical to develop improved analysis
techniques that are easier to use, less damaging,
more sensitive and provide better spatial resolution.
One example is ‘passive’ techniques, which are
non-invasive, in the sense that the normal operation
of the IC provides the information or energy being
measured. Recently, dynamic photoelectric laser-
stimulation techniques were applied to mixed-mode
ICs, where the major difficulty is their considerable
intrinsic  sensitivity [3]. Indeed, the analogue
circuitry is more sensitive than the digital circuitry
since a slight change in an electrical parameter can
trigger a functionality failure. This property limits
the defect localisation because of the complex
interpretation of the results: the laser-stimulation
mapping. In this case, dynamic laser-stimulation
mapping is coupled with photoelectric impact
simulations run on a previously analysed structure.
The goal is to predict and interpret the laser-
sensitivity mapping and to isolate the defective
areas in the analogue devices.

* A technique used for decapsulating the device
for FA is the ultra-short-pulse laser-ablation-based
backside sample-preparation method [4]. This
technique is contactless, non-thermal, precise,
repetitive and adapted to each type of material
present in IC packages. However, it can create
thermal contribution to technological innovation in
the whole history of semiconductor development.

In the horizontal axis of Figure 1, applications
drive the development of new technologies and its
diversification. In the vertical axis, Moore’s law
predicts the exponential growth of number of
transistors that can be placed inexpensively on an
integrated chip. It is drives the rapid scaling down
of gate width towards 22 nm and beyond. For
future applications, higher value systems are
expected with a form of SoC and SiP (System in
Package), as result of the combination of the two.
More Moore pushes the industry towards
miniaturisation (left down of the Figure 1). More
than Moore is the clear message that summarized
the broad diversification in semiconductor
applications. From analog/RF, passives, high
voltage/power, sensors, to bio chips (the second
horizontal line of Figure 1), the IC devices are
exposing to harsher environment. The FA challenge
is multiplied by the chip challenges (System-on-
Chip SoC) and the package challenges (System-in-
Package SiP). “Assembly and packaging are
limiting factors in both cost and performance for
electronic systems” states the latest version of
the International Technology Roadmap for
Semiconductors (ITRS). The resulting consequence:
in next years, the FA will be extended to broader
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aspects such as: design for analysis (or design
for test), physical limit — tools for chip, tools for
package,  chip-package  co-design, and
organizational issues like FA cost, FA cycle
time etc.

Chip sizes will stay constant over the next
10 years, but power will rise, accompanied by a
drop in core voltage and no increase in allowed-
junction  temperature (except in  harsh
environments where operating temperatures will
also increase). Pin count is expected to possibly
double for the cost-performance market. While
the thin gate oxide structures are very fragile,
two new families of tools have immerged to
facilitate probing such small components,
Atomic Force Microscope (AFM) probe
technology, and in-chamber scanning electron
microscopy (SEM) or Focused Ion Beam (FIB)
probe technology.

RIL (Resistive Interconnect Localisation) is
a newer technique which can identify via
anomalies functionally using induced thermal
gradients to the metal but does not address how
to uniformly inject the thermal energy required

in the silicon to analyse timing design
deficiencies and other defects.
With SIFT (Stimulus Induced Fault

Testing), numerous stimuli will be used to
identify speed, fault, and parametric differences
in silicon. The heart of this technique [5]
revolves around intentionally disturbing devices
with external stimuli and comparing the test
criteria to reference parts or timing/voltage
sensitivities. Synchronous interfacing is possible
to any tester without any wiring or program
changes.

In paper [4], backside preparation examples
are presented on a conventional DIL plastic
package, a TSOP plastic package with an
oversized silicon die, and on a DIL ceramic
package.

Laser ablation is a recent pre-decapsulation
technique, which is used for sample preparation
in FA. This process works with speed and
accuracy. These are key parameters for getting
successful observation and defect localisation.
This can be used to have a precise opening on
the die. However, this technique can create
thermal stresses to the device. In order to
minimize this stress, paper [5] has investigated
methods for controlling the thermal effect of the
laser on the component. This paper presents the
experimental setup and the study of an electrical
artefact that influences the interpretation of the
thermal data.

As new technologies in the electronic
environment develop from 2D ICs to 3D complex
packages, it becomes necessary to find new
techniques to detect and localize the different kinds
of failures. A solution to localize defects for SiP
devices is to measure the magnetic field that is
generated by the current owing through the device,
with a magnetic microscope (Magma C20) and
comparing it with several simulated faults in order
to choose the most probable one [6].

The new FA requirements put a high demand on
the inspection tools with regard to accuracy and
resolution. The resolution of single-beam FIB
instruments is not sufficient anymore to deal with
the necessary accuracy. To overcome this problem,
the FIB tool must be combined with a high-
resolution SEM that is used to monitor the FIB
work on a nanometre scale. These integrated
CrossBeam tools [7] enable the observation and
direct control of the FIB operation in real time. The
CrossBeam tools combine the imaging and
analytical capabilities of a high-resolution field
emission SEM (FESEM) with a high-performance
FIB column into one integrated instrument. In the
case of the CrossBeam tool, the final lens of the
FESEM is designed as a magnetic/electrostatic
compound lens. This layout has the advantage of no
magnetic field interfering with the ion beam, and
the FESEM can be operated at nanometre resolution
during the ion milling process. This layout allows
full control over the total process and gives an
excellent endpoint detection and cut localization for
defect review and FA [7].

5. FAILURE MODES

Electronic components have a wide range of
failure modes. These can be classified in various
ways, such as by time or cause. Failures can be
externally utility generated, in-situ facility or locally
generated by other nearby equipment or machinery,
or internally generated from other related
components in the circuitry. They can be caused by
excess temperature, excess current or voltage,
ionizing radiation, mechanical shock, stress or
impact, parasitic structures, and many other causes.
They can happen in an instant or take time to
manifest. They can happen in storage, on
manufacturing, in handling, packaging, shipping,
installation, or during maintenance. In some
electronic semiconductor devices, such as LEDs,
problems in the device package may cause failures
due to contamination, mechanical stress of the
device or open or short circuits.
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Failures most commonly occur at near the
beginning and near the ending of the lifetime of
the parts, resulting in the bathtub curve graph of
failure rates. Burn-in procedures are used to
detect early failures.

Analysis of the statistical properties of
failures can give guidance in designs to establish
a given level of reliability. For example, power-
handling may be greatly derated to obtain
adequate service life; a part intended to run for
years has different reliability requirements than a
part intended to run for 6 months or a year.

A sudden fail-open fault in an inductive
circuit can cause multiple secondary failures. A
broken metallization [printed circuit board
(PCBA)] may cause secondary overvoltage
damage. Thermal pads, vias, and metalized plans
can add capacitance and discharge paths to
ground. Thermal runaway can cause sudden
failures including melting, fire or explosions.
Paint can add high resistance to paths needing
electrical continuity. Any fault effects can be
cumulative or systemic where circuits feed other
circuits.

6. FAILURE MECHANISMS

From a technical perspective, failure can be
defined as the cessation of function or
usefulness. FA is the process of investigating
such a failure. Basically, FA is analysing the
failure modes (FMo) with the aim to identify the
failure mechanisms, by using optical, electrical,
physical, and chemical analysis techniques.

Reliability is built into the device at the
design and manufacturing process stages. In
most practical cases, the final damage quite
rarely reveals a direct physical FM; often the
original cause (or complete scenario of failure)
is hidden by secondary post damage processes.
On the other side, it is impossible to eradicate
failures during the manufacturing process and at
field use. Therefore, FA must be performed to
provide timely information to prevent the
recurrence of similar failures. Or, wafer
fabrication and assembly process involves
numerous steps using various types of materials.
This, combined with the fact that devices are
used in a variety of environments, requires a
wide range of knowledge about the design and
manufacturing processes. This explains why FA

of semiconductor device is becoming
increasingly difficult as VLSI technology
evolves toward smaller features and

semiconductor device structures become more

complex. Since it is usually not possible to repair
faulty component devices in a VLSI, each device in
a chip can become a single point of failure unless
some redundancy is introduced. Therefore, VLSIs
have to be designed based on the characteristics of
worst devices rather than those of average devices.
Even if a chip is equipped with some redundant
devices, today’s scale of integration is becoming so
high, that the yield requirement is still very severe.
The final chip yield is governed by the device yield.

CONCLUSION

Going further from microsystems, another
challenge for FA comes from a new domain, called
nanotechnology. Here everything is new and the
FMs for nanomaterials, which are different from
those of the same materials at micro level, have to
be studied. Supplementary issues are induced by
using organic materials, which is a new trend in this
field. Also, at nano level, new techniques for FA
have to be created [8]. As one can see, nano-
reliability (studying the reliability of nano-devices)
offers a huge range of subjects for FA. The near
future will show an important step forward in this
field.

In conclusion, it is both easy and difficult to
predict the future evolution of FA. Easy, because
everyone working in this domain can see the current
trend. Now the FA is still in a ‘romantic’ period,
with fabulous pictures or smart figures smashing the
customers, convinced by such a ‘scientific’
approach. Seldom, these wusers of electronic
components do understand the essence of the FA
procedure, because the logic is frequently missing.
But this situation is only a temporary one. Very
soon, the procedures for executing FA will be
stabilized and standardized, allowing to any user of
an electronic component to verify the reliability of
the purchased product [9].

But it is also difficult to predict the evolution of
FA, because the continuous progress in
microelectronics and microtechnology —makes
almost impossible to foresee with maximum
accuracy the types of electronic components that
will be most successful on the market. And the FA
must serve this development, being one step ahead
and furnishing to the manufacturers the necessary
tools for their researches. However, with
sufficiently high probability one may say that the
nanodevices (or even nanosystems) will become a
reality in the next five years, so we have to be
prepared to go deeper inside the matter, with more
and more expensive investigation tools.
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PRECISE METHOD OF BALANCING PASSIVE OPTICAL NETWORKS
WITH IRREGULAR SPLITTER WITH TWO OR MORE OUTPUTS

Oleksiy Nedashkivskiy, Anatoly Semenko, prof.
State University of Telecommunications, Kyiv, Ukraine

1. INTRODUCTION

Recent advances in fiber optic technology, in
particular in the field of passive optical networks
(PON - Passive Optical Network), open
opportunities to cover broadband Internet services
and other telecommunications services. Today,
there are several generations of PON [1, 2, 3, 4]
speeds up to 10 Gbit/s per PON-tree. Many articles
and materials devoted to problems of
implementation of such networks [5, 6, 7, 8, 9, 10,
11]. Thus, the problem of balancing the branches of
PON-tree, more or less accurately solved only
splitters type 1: 2 (one input - two outputs), which
built the corresponding two-dimensional table [7, 8,
9], and the solution to the problem boils down to a
simple search from a list of possible values. These
tables for splitters with three or more outputs do not
build because following table for splitter with three
outputs are three-dimensional! For four outputs
splitters they are four- dimensional tables, etc. As a
result, designed and calculated PON often negates
the potential for passive optical networks because
network topology approach the "star" instead of
"tree" or "bus". In this no economy of fibers,
increased requirements for automatic gain control,
reduced maximum range of PON-tree that together
leads to reduction of technical and economic
efficiency of PON.

So the search for analytical solutions to the
problem of balancing passive optical network is
scientific problem. But advances in the manufacture
of passive optical splitters, couplers that can make
increments dividing the input power at 1% make
finding solution relevant and timely.

2. BALANCING PON BRANCHES BY
1:2 SPLITTERS

Consider the model of optical splitter 1:2 with
a scheme of connection of two remote users with
relevant optical network terminals (ONT - Optical
Network Terminal): ONT1 and ONT2 (Figure 1).

Poun

D >
1\5\"{\0\ L J‘ ONTY }

At
Ao,

Figure 1. Model of optical splitter 1:2.

In general, subscribers are in different places,
that is, the length of individual optical fibers, the
number and characteristics of connectors and
welding points are different. This leads to losses
Ari~f(L;), that are made by individual optical paths
in areas from splitter to the ONT are not equal. So
there is a difference ONT of optical power levels of
signals in ONT inputs:

A12L =4, -4, ()

where: 4,,, A,, - individual total loss of the
optical path for ONT; and ONT,, respectively;

AlzL - the difference between power levels of

optical signals between ONT; and ONT,.

For maximum efficiency (range, reliability,
stability, error rate) of PON networks it is need to
provide the same power level at the inputs of all
ONT’s, and this can be done with unequal
distribution of power between the splitter outputs.

The scheme (Figure 1) shows that the losses of
optical splitter depends on the rate of capacity,
which is displayed in the corresponding output,
while the outputs of the splitter can be such a

difference of insertion loss AIZS that will offset the
inequality of power levels of optical signals AIZL ,
taken with a minus sign:

s

AIZ = A51 - Asz =

= _AlzL = _(Au - AL2) = ALZ - ALI (2
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where:  A,, A;, - optical splitters loss
towards outputs OUT,; and OUT,;

AIZS - difference of insertion loss between
ONT, and ONT, due to the irregular distribution of
input power PIN.

It is known [9] that the losses being made by

optical couplers of any type may be approximated
by:

100%
A =101 +
Si g( Dl%)
0,
+10g(N—1)-O.4+0.2+1.51g(100%))
D.%
T 0)
where: A, - optical splitters loss towards
outputs 7;

D, - percentage of power transmitted from the

splitter input in the direction of the output i;
N - number of splitter output.
Then, with (1), (2), (3) and the fact that the

sum of all D, is 100%:

D, 4
i=1
we can write the following system of
equations:
Ale =4, -4,
D, + D, =100 ®)
A, =101 4 10g(2—1)-0.4+0.2+1.516C L)
Dl Dl
A, = 101g(@) +log(2-1)-04+0.2+1 .51g(@)
D2 D2

Substituting the third and fourth equation of (5)
in the first, which takes the form:

Ay’ =1151g(3h). (6)

From the second equation of (5) terms D, and
substitute it in (6), we obtain:

A, =115 1g(1°§;f2 ). (7)
Result of (7) will be:
D, = LOA]Z\ 0 (8)
1+10™
Finally for D, and D 2;

D= 109M
1+1005 7, 9
100 ©
D, = P
14107

Analyzing the expression (9) it is possible to
simplify it form. Thus, if the exponent —A12S

substitute by AZIS, where the difference is taken in

the opposite direction and one’s in the denominator
of the first and second equation of (9) replace by the

A 2208
relevant expressions 10"* and 10" we get:

D = A”5100 -

107 +107% 10)
D2 = MZSIOO A

10714107

Next, change the order of summation in the
second equation of (10):

100

107 4107
100 (i

AIZS AZZS
107 +107

D, =

2

Which shows that the overall solution can
finally be written as:

100

(12)

3. BALANCING PON BRANCHES BY
1:3 SPLITTERS

Consider the model of optical splitter 1:3 with a
scheme of connection of three remote users with
relevant ONT;, ONT, and ONT3.

In general, subscribers are in different places,
so on the ONT inputs there is not one, like in
splitters 1:2, but three difference power levels of
optical signals that can described as:

AIZL = ALI - ALZ
AzsL = ALZ - AL3 >
A13L = AL] - AL3

(13)
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where: A,,, 4,,, A,; - individual total loss of
the optical path for ONT;, ONT, and ONTS;,
respectively;

AIZL - the difference between power levels of
optical signals between ONT,; and ONT5;

A23L - the difference between power levels of
optical signals between ONT, andONTj3;

A13L - the difference between power levels of
optical signals between ONT; and ONT;.

The scheme (Figure 2) shows that the losses of
optical splitter depends on the rate of capacity,

which is displayed in the corresponding output,
while the outputs of the splitter can be such a
difference of insertion loss A12 , A23S, A13S, that
will offset the inequality of power levels of optical

. L L L . . .
signals A", A,;", Ay, taken with a minus sign:

N

Ay =Ag— Ay =-Ay =—(4, - A,) =4, -4,

< .(14)
Ay  =dgy — Ay =—Ay =4y, —Ay) = A — A,

s
Ay =dg —Agy=-Ay =—(4y —Ap)= A, -4y,

P
ount ‘ ONT,
L J
j\\o\\ s Ap~f(Ly)
st Ay’ At
P AsfD2) Poura A
Gy, A
0, A AL

2 130
Pours ONT:

Av~f(La)

Figure 2. Model of optical splitter 1:3.

where: A, Ag,, A,
ouT,,

- optical splitters loss

towards outputs OUT, and OUT;

respectively;

AIZS - difference of insertion loss between
ONT, and ONT, due to the irregular distribution of
input power PIN;

A23S - difference of insertion loss between
ONT, and ONT; due to the irregular distribution of
input power PIN;

A13S - difference of insertion loss between
ONT, and ONT; due to the irregular distribution of
input power PIN.

Then, with (13), (14), (3) and (4) we can write
the following system of equations:

s

Ay =4, 4,
s

Ay =44,
s

A" =4,,-4,

D, +D, + D, =100

(15)
A, =101 (—)+lo (3-1)-0.4+0.2+1.51 (—1 )
S1 g D g g D

1 1

Ag, = IOlg(@) +log(3-1)-04+02+ 1.51g(@)

2 2

05+ log(3=1)-04+0.2+1. 51g(@)

3 3

45y = 1018(

Substitute fifth and sixth equation of (15) in the
first equation, sixth and seventh in the second and

fifth and seventh in the third and after
transformations we obtain:
) D,
A° :11.51g5;
D
A =1151g==
23 g D,
(16)

D,
AL =11.51g=
13 gD3
D, + D, +D; =100
Ag, —101g(?)+10g(3—1) 0.4+02+1. 51g(1Dﬂ)

1

A, —101g(7)+10g(3—1) 04+02+1. 51g(1Dﬂ)

2 2

Ay = 101g(@)+1og(3 1)-04+02+151(%0)
3 D3
Result of (16) will be:
Dl = A112500 S
1+10 " +10 "
D, - 100 iy (17)

141075 4107
o100

141075 +107+
Analyzing the expression (17) it is possible to
—AS

simplify it form. Thus, if the exponent s
s s

—A13S, —A23S substitute by AZIS, A7 LA,

where the difference is taken in the opposite
direction and one’s in the denominator of the first,
second and third equation of (9) replace by the

10“5 and 10115

relevant expressions 10115
get:
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1
Dl = Ans (27(1)Y A31S
1075 +107 +1075
1
D2 = A% (21(2)g 25 (18)
1075 +107% +107
D3 = Aus 1(21(; Azxs
107 +1075 +10 7%

Further, changing the order of summation in
the second and third equations of system (18),
similar to the formula (12), finally we get a compact
form of solution for determine the rate of
distribution of power between the outputs of
splitters 1:3 for precise balancing of PON branches:

S10% - (19)
j 3

4. BALANCING EQUATION OF PON
BRANCHES BY SPLITTERS OF
GENERAL TYPE 1:N

Comparing (12) and (19) shows that they have
the same form exactly the number of outputs of
optical splitter, that is the type of splitter.

Thus it can be argued that for precise balancing
of optical splitters 1:N (Figure 3), where N is a
positive integer and is equal to the number of
outputs, can be used one compact general formula:

(20)

Figure 3. Model of optical splitter 1:N

5. CONCLUSION

1. The mathematical model of PON of complex
structure can be used while implementing passive
optical access networks and cable TV networks,
where the physical processes in the couplers and
splitters are very similar.

2. By using precise analytical solution of the
problem of balancing make it possible in practice to
approach the maximum theoretical advantages
inherent in the PON technology.
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FEATURES OF CARBONATING HARDENING OF LIGHTWEIGHT
CONCRETE

Alexandr A. Gara, PhD. Eng., Prof., Anatoliy A. Gara, PhD. Eng.
Odessa State Academy of Civil Engineering and Architecture

INTRODUCTION

The task of the concrete hardening acceleration
becomes very important in developing of the saving
technologies of the concrete products.

The maximum speed of the concrete hardening
can be obtained by treatment compositions in
carbon dioxide[1].

The continuous process of the carbonization
gives an opportunity to make the material with
specified properties. To achieve this effect it is
necessary to optimize the recipe and the processing
modes.

The purpose of the work is to develop a rational
technological methods and parameters of the
expanded clay lightweight concrete products
processing in carbon dioxide that allows getting the
material with specified physical and technical
properties with minimal duration of hardening.

1. PROBLEM FORMULATION

The increased initial strength of the concrete is
connected with acceleration of the hardening
process of the cement in the very early period.
Slowing the rate of hydration of binders can be
explained by formation of a colloidal dispersion of
the hydration shells around the grains. The reasons
of formation of such shells are the small diffusion
coefficients  hydrate  neoplasms and  the
supersaturation in the boundary layer that prevents
the dissolution of the new cement portions and
slows down its hydration and hardening. The
supersaturation of the liquid phase of the cement
paste is caused by the calcium hydroxide. Thus the
acceleration the formation of a new phase and the
reduction in the degree of supersaturation can be
obtained by using the reaction of compound of
calcium oxide with carbon dioxide. The carbon
dioxide transforms a stand-lime to practically
insoluble calcium carbonate. At the beginning the
crystals of such calcium carbonate turn to
crystallization basis and then give an additional
bond to strengthen the cement stone.

In theory all calcium-containing components of
the cement stone are capable of carbonation. The
only exception is the compounds that include
CaSQ,. The reaction of CO, with Ca(OH), proceeds
with the evolution of the one mole of water. In a
result the humid state of the material can be changed.
In that case the favorable will be an exothermic
effect that causes intense drying of the system. On
the other hand, by carbonation hardening the water
will be mostly the environment in which takes place
the dissolution of the initial binder phase and their
transportation to a reaction zone. The water
becomes the main structural part of the emerging
neoplasms only when the water carbonates formed.
The neoplasms mostly were formed in a reaction
zone that located at a distance from the surface of
the dissolving starting material. The neoplasms can
also be formed in a close proximity to the surface of
the dissolving starting material if the humidity of
the carbonized samples will be decreased
noticeably. As a result that will block further
reaction passing and the process will slow down
strongly.

Along with hydrates carbonization can take
place the "Carbonate" dissolution of the starting
materials [1]. This is due to the fact that the
irreversible transfer of Ca(0H), to CaCOj; disturbs
the dynamic balance between the initial phase and
the solute in Ca’ ions that leads to the intensive
dissolution. ~The  selective dissolution and
carbonization of the separate component parts of
cement occur in the downstream row that matches
to the downlink solubility and hydrated oxides of
compounds. At first the calcium hydroxide enters
into the reaction and after that the hydrated calcium
oxide compounds enters too. In addition to
reactions  described  above the  calcium
Hydrosilicates polymerization can also take place
when CO, effect on cement paste. That leads to the
insoluble polysilicate formation [2].

During carbonation hardening the changes in a
moisture state of the material can slow down the
carbonization process. In connection to this it is
necessary to work out the technological methods
that will reduce the water content of concrete
compound on the stage of its preparation and that
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will provide the excess water extraction from the
cement matrix during the hardening. Moreover for
the efficient continuous flow of carbonation
reaction it is necessary to make an optimally
developed structure of the compacted concrete
compound. Such structure will provide the bulk
diffusion of carbon dioxide into the product and
connected to this volumetric change of neoplasms
on the one hand and the mudding of the pore
structure with neoplasms as a result of the local
bulk increase of the solid phase during the
carbonization process on the other hand.

All this actions and the optimization of the
binder composition and the processing modes have
to provide efficiency of the carbonization process of
the product that allows obtaining the material with
specified mechanical and physical properties while
dramatically reducing the production cycle.

2. RESEARCH METHODOLOGY

The experimental device was built to carry out
artificial carbonization of control samples and
concrete samples. This experimental device consists
of autoclave, vacuum pump, Carbon dioxide
cylinders with reducers, control devices and
pressure hoses. The device made it possible to
carbonize up to 18 cube samples with an edge of
100 mm according to a given regime at the same
time. Freshly molded concrete samples were
previously subjected to evacuation to a vacuum of
0.085 ... 0.095 MPa. As a result, a porous capillary
system was created in the samples under vacuum.
After that carbon dioxide gas was supplied stepwise
to the required excess pressure. The device allows
to carry out the carbonization modes at excess
pressure up to 1.5 MPa for a predetermined time
interval.

In the studies, a complex of physicochemical
and optical methods was wused, including
differential-thermal and X-ray diffraction analyzes,
as well as electron microscopy in the studies.

During the optimization of prescription and
technological conditions for the production of
carbonized expanded clay concrete, mathematical
methods of experiment planning were used. An
experimental plans of the second order, close to the
D-optimal one were used.

3. RESULTS AND DISCUSSION

The optimization of the
technological parameters of the

recipe and
carbonized

expanded clay lightweight concrete included:
working out an economical concrete compositions,
working out the optimal carbonization modes,
researching the possibility to intensify the
carbonization process by inserting a binder into the
composition (milled limestone) and by decreasing
the total water content of the concrete mixture.

The carbonization process can be activated by
intensive introduction of gas reagent into the
reaction zone. That can be achieved by using
carbonization regimes with preliminary vacuuming
and subsequent filing of carbon dioxide under
pressure. The vacuuming of freshly made concrete
provides the creation of rarefaction in capillary-
porous system. After that the carbon dioxide
pressure drop in the initial period provides the
vacuum removal, effective self-consumption of the
reagent and the intensification of the carbonization
process.

The process of “carbonate” dissolution of initial
cement minerals accelerates proportionally to
concentration of the carbon dioxide in reaction
zone. That’s why the use of regimes with CO,
overpressure allows to rule the structuring process
of cement compositions. At the same time
carbonization of the product under the pressure
leads to creation of the high satiations in the system
and to local increase of the solid phase bulk. That
entails the emergence of a significant internal
tension and the development of destructive
processes in the concrete structure. In this
circumstances the use of stepwise pressure rise of
CO, to the desired value allows to eliminate
destructive processes that take place while the
single-stage carbonization. It was established
experimentally that the use of stepwise pressure rise
of CO, allows to increase the demoulding strength
of the expanded clay lightweight concrete in
10...30 percent [3].

It was found the an efficient replacement of
20...30 percent of the cement on the milled
limestone without changing the physical and
mechanical properties of the material [4]. While the
carbonization hardening the basic component of the
crystal structure is the calcite. The results of the X-
ray examination and the differential thermal studies
of the cement stone confirmed that. A massive
morphological changes arise under the CO, effect in
the cement matrix. The increase of the pressure,
processing time and temperature leads to the matrix
compaction and to the reduction of micropores and
microcapillaries as compared with untreated
samples. The flat, plate-like structures (inherent in
portland lime stone) and thin needle-like crystals of
ettringite are absent. Instead of them there are
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rounded, densely arranged round crystals without
any pores and the crystals in the structure of treated
samples.

In connection to aforesaid it is obviously that
crystallization of neoplasm occurs at the surface of
carbonates grains. As a result such carbonates
grains accrete with a fused between well-developed
crystals of a new phase. The electron microscopic
analysis confirmed the lasting nature of accretion
between a carbonate rock and a secondary calcite
generation. That leads to the structure hardening.
The carbonate rock serves as a substrate. That
occurs thanks to the proximity of crystallographic
cells.
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Figure 1. The relationship between the demoulding
strength and the density of the
carbonized keramsit:

1 — concrete based on expanded clay aggregate
gravel (ppu. = 450 kg/m’);

2 — concrete based on expanded clay aggregate
gravel (pyu = 720 kg/m’).

In conditions of carbonization hardening the
super plasticizer addition introduction into the
concrete mix provides technological concrete
mixtures with low water content. After the cement
mixture compaction the dehydration of cement
mixture occurs as a result of self evacuation. In this
case the capillaries are exempted from moisture and
become gas-proof. The volume of solid increase
during the process of binding up CO, by hydrolysis
products of cement minerals. That process is
accompanied by pore structure mudding and leads
to the increase of concrete strength.

The increased CO, concentration effects on
initial concrete strength noticeably in the reaction
zone [5]. The increase of the amount of CO,
pressure from 0,6 to 1,2 MPa leads to increase of
the CO, concentration and as a result to increase of
the concrete strength in one hour after the
carbonization of 25...60 percent. The increase of
the duration of treatment from 30 to 60 minutes
leads to increasing concrete strength of 5...20
percent. The influence of carbonization regimes on

the concrete strength is equalized with increasing
concrete age. As a result the strength of the same

dense concrete can vary widely after the
carbonization (Fig.1).
The four tested lightweight aggregate

compositions were selected for researching the
growth of the kinetic strength during the time. All

compositions have different consumption and
composition of the binder.
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Figure 2. The growth of expanded clay
lightweight concrete strenght in early age after the
carbonization  (a— compositions 1 and 2; b —
compositions 3 and 4):

1 — carbonization by regime: R.= 0,6 MPa, t, = 20
min;

2 — carbonization by regime: R, = 0,6 MPa, t, = 40
min;

3 — carbonization by regime: R.= 1,2 MPa, t.= 20
min

4 — carbonization by regime: R, = 1,2 MPa, t. = 40
min;
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The analysis of strength changes of expanded
clay lightweight concrete in early age (20 min, 2
hours, 4 hours, 24 hours after carbonization)
showed the maximal demoulding strength after
applying the carbonization regimes with the
maximal CO, concentration and pressure value in
the reaction zone. After applying the carbonization
regimes with pressure value 1,2 MPa and
carbonization time 20...40 min the demoulding
strength were 70...75 percent from the one after 28
days (Fig. 2 a, b).

The decreasing of the CO, concentration by
applying carbonization regimes with pressure value
0.6 MPa provides reaching 50...60 percent of the
concrete strength from the ones after 28 days for
concrete classes B5-B7,5 ( compositions 1 and 2)
and 34...45 percent of the concrete strength for
concrete classes B10-B15 ( compositions 3 and 4).

The wuse of porous sands in structurally-
insulated concretes leads to producing the products
with a residual moisture above permissible. During
the carbonization process the free water is released
with exothermic effect as a result of the chemical
interaction of carbon dioxide and hydration and
hydrolysis products of binder minerals. In
consequence of this after the demoulding the
residual moisture of the expanded clay lightweight
concrete was 9,4-13,5 percent for concretes with
920...1000 kg/m® density and 10,6...13,1 percent
for concretes with 1200...1550 kg/m’ density. The
injection of the superplasticizer allows to reduce the
residual moisture by 0,5...3,5 percent depending on
concrete composition.

4. CONCLUSIONS

1. It had been studied the mechanism of
structuring of the cement compositions in
conditions of artificial carbonization. And the main
rational methods of intensification of hardening
process were found.

2. It had been offered the rational technological
parameters and formulas of carbonization
technology of the lightweight aggregate concrete
wall products:

- the effective replacement of 30 percent of cement
by milled limestone without changing the level of
indexes of physical and mechanical properties of
the material,

- the optimal granulometry of porous fillers;

- the optimal carbonization regimes that use the
preliminary mixture vacuuming and the step
processing mode in carbon dioxide.

3. The maximal demoulding strength had been
provided under carbonization regimes with a
maximal CO, concentration in reaction zone that is
characterized by maximal pressure value.
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INTRODUCTION

The content of every paradigm consists of the
system of scientific views based on the general
model representations defined the entire set of
conceptual, methodological, theoretical and
experimental regulations [1, 2]. According to
I. Prigozhin [3] such a system of natural scientific
views forms scientific ideology. He noticed “...the
science is an ideology, it is also rooted in the
culture” [p.49, 3]. According to the scientific
ideology, a supporter of which 1. Prigozhin was,
one can argue that with the growing of internal
conflicts inside the dominant scientific views the
movement trajectory of this paradigm ideas gets in
the bifurcation zone. It leads to the shift of
paradigm and thereby it causes the displacement of
scientific ideologies. A change of ideologies
including scientific ones is a lengthy process often
painful and tragic. It must be taken into account that
it is talked not about replacement bad by good,
backward by progressive etc. Drifting or change of
paradigm implies the formation of a new system of
views based on fundamentally different basic
models.

Transition through the point of bifurcation
changes the paradigm structure defining its content
meaningfulness, the level of its methodological
provision, theoretical saturation. The other
ideological positions are forming, new scientific
fields and schools are created which promote and
develop becoming established paradigm ideas. The
example is the change in the general scientific basic
concepts of material (including building) science.

1. STRUCTURE IS THE BASE FOR
ARCHITECTURE AND
DEMONSTRATION OF BUILDING
MATERIALS AND CONSTRUCTIONS

Simple, clear, accepted on faith the base model
of building materials as the solid medium allows
inventing the methodology of their assessment on
the level of the average. The explanation of
building materials mechanism formation is based

on the ideology of reductionism (lat. reduction —
return, bringing back) that comes from the
assumption that the whole can be understood just if
its parts are understood. Ideas of allowable loads
and strains those must be lower than limit values
defined by laboratory, have formed the base of
designed methods in products and constructions
design. On this fundamental regulations many
generations of ideologists of unstructured medium,
its analysis and calculation and design methods
both separate structural elements and structures,
buildings and constructions with various kinds and
purposes have been taught.

Ideology of unstructured medium implies an
ambiguity of perception and evaluation of reality.
There is the certain dualism in description of
surroundings. There are originality and uniqueness
of the processes and objects based on their
structural dissimilarity on the one hand. There is
unstructured medium on the other hand that is
assessed average parameters of temperature,
humidity and pressure. They differ in density and
strength values, ratios of thermal conductivity,
thermal expansion etc. Reality dissolves in the
medium quality indicators accepted in the ideology
of unstructured medium.

Emerged dualism can be considered as the
beginning of the inner conflict within current
paradigm. The system approach and synergy in its
successful development arise from particular
structure existing in objects of different nature and
use. The holism ideology is forming (gr. holos — the
whole, entire), the main point of it was declared by
Aristotle (384 — 322 BC). He stated that the whole
by its essence includes much more than there are
summarized parts the whole consist of. The
emergence and expression of something new is
connected with the structural organization of
objects-systems. The key parameter for creating the
unexpected one is a structure. Accepting a structure
as existing phenomena one can conclude that the
ideological scientific positions start to change.
Nicolay Gumelyov’s words are appropriate in this
case “the whole world is discovered again for me”.
The belief system ideologically oriented to the
structure  accountability for expressing and
maintaining the properties of any object is forming.
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In the evolution of different approaches and
views a problem of terminology arises. Generally at
the beginning existing terminology is used and
some additional sense is given. Such a type of term
that is widely used in different fields of knowledge
is a term structure.

Widespread use of any term spreads its
meaning to the blurriness. It is logically to say
“language structure”, ‘“society structure”, “and
metal structure”, “concrete structure” and another
ones. The term is used appropriately in biology,
medicine, sociology, geology, mechanics, physics,
chemistry, materials science and other sciences.
The combined principal for objects not similar to
their nature is certain hierarchy of their inner
structure, inner architecture existed in the synthetic
term structure.

Generally the structure (lat. structura -
arrangement, order) is understood as a set of stable
relations of object satisfied its integrity and identity
to itself. In another word it is preserving the basic
properties at various external and internal changes
[4]. Such definition provides the structure to reflect
some fixed state of the object that allows evaluate
and describe qualitatively and quantitatively its
structure taking into account the interaction and the
relative position of the totality of the structural
elements and groups of them.

According to [5] structure can be considered s
“stopped motion” as moment fixed condition of the
system in the process of its development, as certain
configuration of its components. It is worth to say
that term “structure” is used successfully in the
description of dissipative systems [6], cooperative
phenomena [7], processes of self-organization and
adaptation various systems [8] without accurate
definition of the essential content. This was the
basis to bring into the essential content certain
dynamics and self-support in autopoietic system
[9], systems which development goes with an
exacerbation [10]. Quite a lot of individual
definitions of the term “structure” in separate
crystals, metals, polymers and other materials
descriptions are suggested.

Multiplicity of concept definition assumes its
informative insaturation, certain dynamics of
becoming unpreparedness of entering the
generalized all-satisfied senses. Therefore, it seems
logical to limit directly the semantic meaning of the
term by providing structure in the form of a specific
model (lat. modulus — measure, sample) of the
object [11]. This method allows focusing on the
structural features of the object which are
responsible for the manifestation of certain
properties according to a specific subject. Choice of

model structure depends on the subjective position
of a particular investigator — his ideological
positions, research objectives, methodology,
instrumental and material resources, etc. The
subjective nature of the "appointment" of the
structure dominant elements is contained in the
method of expert evaluations that basically allow us
to estimate prevailing ideology of community of
professionals in a time interval. Therefore making a
particular model the purpose of the structural
description of a particular object (the mechanism,
the process) must be defined. One of the purposes
of the structural approach is identifying the
structural controllable factors which allow the
structure to reproduce a required set of structural
elements. To do this fixing a large-scale description
of the boundaries and establishing a number of
prioritize structure elements are needed to ensure
the purpose of the object of analysis.

Many studies are devoted to allocation the scale
levels on the size principle in the description of the
structure of different nature materials (e.g. [12,
13]). There are supposed to allocate the levels of
structural inhomogeneities on the basis of similarity
of structural organization mechanisms in the
publications [11, 14, 15] that allows to descript a
product or constructional integral structure
presented in the form of a system of a certain kind
[16]. In the process of analyzing the structure
organizational mechanism the borders of scales
were found taking into account the principal
difference in the processes implemented under the
influence of force of gravity from the processes that
almost do not react to the forces of gravity.
V.I. Vernadskiy [17] noticed that macroscopic
niche exists where a worldwide attraction reigns.
He emphasized that a spatial multiscalement
associates with timing multiscalement. This
position is similar to H. Bergson’s statement [18]
that multiple of levels of time and a multiplicity of
life worlds exist at different levels. It is pertinently
from our point of view to mention E. Petitot’s [19]
conclusions about emergencity (eng. emergence —
appearance of a new one) existence and display two
(at least) different levels of organization are
required — one is underlying “micro” and another
phenomenal “macro” observed at various spatial
and temporal scales. The compulsory presence of a
time series is noteworthy when the complex
behavior of complex systems is considered [20, 21,
22]. A priori we will proceed from the time
invariance (lat. inwarians — unchanging) at different
spatial scale levels without analyzing the nature of
time. Within certain time slot (time quantum) the
number of taking place and implemented events are
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Figure 1. Diagram of multiscaled interactions. G — scale level where gravity proceeds;, MC — scale level
where gravity and interparticle interactions can proceed; 1,1, — scale level where interparticle interactions
proceed, 1, 2, 3 — events at multi- scale levels of structure; 4 — interactions between the structural
components at multi-scale levels.

fundamentally different, up to impalpability and
therefore insensitivity [20].

The principal scheme of different
structure coexistence is shown on the fig. 1.

The certain scale level, involved in the level of
metastable state (MS) where individual particles
and their families can reside in a metastable state, is
allocated in a separate level. In the case of
disintegration of the unit or particles cleavage from
it (caused by physic and chemical, physical and
physical and mechanical processes) the last transfer
at the level where gravity is not dominant. When
particles are combined into structural aggregates
which weight is higher than force interactions of
particles aggregate they fall under the effect of
gravity automatically. It can be supposed that MS-
level is a link (horizon of events) between two
spatial levels. These levels differ from each other as
the causes of certain events as their number
occurring during a certain time quantum.

The difference between the mechanisms of
structure formation at various spatial levels and the
implementation of these acts of structure
organization basically not matching in time suggest
a certain level of independent existence. Processes
occurring at every level subject to the laws
manifested at this level, and cannot be carried out at
another scale level in most cases. Impact of an
event from one level on occurrence of events at
another one relates to the rank of external events
and occurs usually in mismatched time slots. It
means certain autonomy of developments at every

scale

level and a certain coexistence of diverse events in
the whole system. It can be argued that this
coexistence, realized through interaction of diverse
events, provides the appearance of new (the other)
qualitative characteristics of each scale level and the
system as a whole.

Here the events are understood as a set of
processes and phenomena of different nature
implemented at different spatial scales for different
time quantum. The problem arises to associate
flows of events related but fundamentally different
in essence occurring at different spatial scales and
during different time lengths. It needs to identify
elements that can be present at all scale levels
simultaneously or belong to a specific spatial level
and which are capable to provoke the birth of a
certain event by their presence, fig. 1.

In order to determine these elements the task is
to trace the formation history of the structure of a
particular object. In publications [11, 14, 15] it is
underlined that geometric characteristics of a
particular product have a significant impact on the
structure which components are local and integral
field of residual (primary, technological, hereditary)
deformations. It allows conclude that directed
organization structure with a set of structural
elements arises from the impact of the individual
characteristics of a particular product. Geometric
image of a specific object creates a unique
qualitative and quantitative ratios of the structural
components at different spatial levels with temporal
difference of initiation of events displaying. The
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geometrical parameters of objects should be
regarded as significant management factors of the
initial structure organization becoming the object-
product. Thus the developed model of the structure
should be related to a particular object (products,
constructions, etc.).

2. THE ELEMENTS OF STRUCTURE
OF OBJECT-SYSTEM

Structure models of a particular object should
contain elements aimed at ensuring sustainable
relationships to ensure the integrity and identity of
the object under the action of all operational loads.
An earlier analysis [14] allowed us to offer a
classification of structural elements based on the
difference in the speed of response of various
elements when object is subjected to external and
internal factors. In general case conservative
metastable and active elements are marked.

Conservative (lat. conservation — saving)
structural elements include elements changed their
parameters slow enough during period when object
functions. Usually conservative elements belong to
the large-scale level where dominant force is
gravity and phenomenological approaches of
properties evaluation are implemented.

Elements of the structure which are relatively
stable under these conditions and able to
spontaneously going in the stable or unstable state
by the action of external or internal factors are
referred to the metastable (gr. meta — between, after,
through) elements of the structure.

The hallmark of active (lat. activus —
activities) structural elements is their ability to
respond adequately to the proven impact in
proportion time interval (one tempo rhythm).

Under the structure elements (lat. elementum —
element, the original substance) various scale
components of the system with specific features
ensuring certain functions that contribute to the
objectives of each structure level and the system as
a whole are suggested for understanding. Structure
elements may be specific material formation (e.g.,
components of the system, the pores and capillaries,
cracks, etc.) of the system defining its internal state
(e.g., local and integral technological and
operational strain, osmotic phenomena, etc.).

System gets the entire set of structural
elements in the form of building products and
constructions [14] in the process of concrete
receiving and its processing into products. At this
stage, all the original members are actively involved
in multiscale structural design with the formation of

new structural elements of the becoming system.
The situations are not excluded where creating
intermediate structural formations initiate the
formation of the intermediate structural birth and
development of fundamentally new elements
included in the structure of the final product.
Equifinality effects are characteristic (lat. aequus —
equal proportionate; finalis — final). In our case it
means the implementation of the structural
organization of the various mechanisms that lead to
the emergence of qualitatively identical structure
elements. As examples, the origin of technological
cracks is considered: - in the formation of discrete
structures at the product level and at the level of
tumors interaction of initial grain mineral binders; -
in the development of gradients of own strains at
the interfacial hardening matrix material and fillers;
- under the influence of emerging gradient defor-
mation at the level of product structures [11, 14].

A kind of "albums portraits" multiscale
structures coexisting on different time scales are
created as a result of mutual influence and
interaction of all elements at all levels of
irregularities. "Albums of portraits" means the
permanent dynamics of structural components the
totality of which defines a "family portrait" of the
structure within a fixed time interval. In this
context, a comparison with a "family portrait"
suggests that at the same time it has all the elements
of the family system. Thus the construction-system
comes into the active phase of operation with a set
of conservative, metastable and active elements of
the structure. Further safe operation of the
construction-system depends on the ability of the
structural elements by self-consistent interactions
and by transforming their own parameters to ensure
the preservation of the system properties within
continuous operational loads exposure.

Ensuring the stability of the properties for the
required time of operation raises the problem of
exception and analysis of models and structures in
which adaptation processes (lat. adaptation -
adjustment) can be implemented by percolation
phenomena of self-organization at all various scales
and multi time levels of construction-system.
Adaptation of concretes [23, 24] should be
attributed to the underlying determinants of the
viability of products-systems. Therefore a prioritize
number of elements that can alter the periods of
adverse events should be defined in the model of
the structure. This will identify the main governing
factors aimed at creating a "family portrait" of the
construction-system  structure operated under
adverse external influences.
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3. CONCLUSIONS

A structured approach at this stage of its
development should be considered as "an
introduction to the explanation” of the mechanisms
and processes of creation and functioning of various
types and purposes systems. It is based on the
becoming scientific ideology based on the ideas and
methods of a systematic approach and synergy for
which the term "structure" is the dominant concept.
There are a paradigms shift based on the basic
model of continuous medium in the direction of
paradigms based on models of a structured self-
developing medium. The fulfilled analysis has led
to the conclusion that geometrical characteristics
are one of the factors influencing the mechanisms
of formation of building products and constructions.
Therefore studying the structure of the material
without his registration in some constructive forms
is futile. In addition due to blurring and information
uncertainty generalized definition of the term
"structure" it is proposed to develop and analyze
models of the structure of concrete products and
constructions. The effect of the spatial levels of
different scales in the mechanisms of the individual
structures of each level of interaction and mutual
influence taking into account the number of
mismatches ongoing events over a fixed time slot to
form an integrated structure construction-system
should be taken into account. This allows us to
consider the structure in a certain dynamics of
development both in the establishment of the
system and the action of its duty operation. It is
proposed to classify the elements of the structure by
the time of their response to external and internal
influences on the conservative metastable and
active elements of individual subsystems and the
system itself.
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1. INTRODUCTION

In the light of the global challenges exerting
impact as on the states, the organizations, institutes
in general, and on life of each person, such as: rapid
social and technological transformations and in this
regard of uncertainty in tomorrow life, economic
and cultural globalization (standardization and a
tendency to uniformity strengthening), growth of an
individual and social variety, essential inequality of
opportunities, poverty and the conflicts, economic
crises and ecological destabilization, education in a
broad sense is considered as investment into
development of society. From the governments and
the general public concern about adequacy of
quality of education and the training invested by
economic and social profitability into education of
means grows. The question, what content of
education will correspond to tomorrow, became a
hot topic in political conversations and educational
reforms around the world [10, c.1].

In the conditions of instability of social
development and global cataclysms of the XXI
century, for the younger generation planning steps
and the directions of the development for ways of
self-realization, the question of the choice arises
often and everywhere. Need of independent
orientation for life, for art, for public and cultural
work at which young people should become
"author" in the own life demands knowledge and
certain skills.

2. STATEMENT OF THE PROBLEM

Problems of formation of ability of the
personality to self-affirmation in the course of
creative and art and cultural activity, successful
integration and fruitful functioning in society are
especially urgent for education today. In this
context the thesis formulated by the world famous
artist I. E. Repin who was born in Ukraine: "7o
create on the national soil" — it becomes more and
more urgent theme [8]. In this regard tasks not only
about teaching, but also all-round development of
the personality are set for teachers in the sphere of

art education. "Such development consists, first of
all, in high-quality changes ..., in transitions from
the lowest steps to the highest, in emergence of new
lines of memory, perception, representation,
thinking, will, character, etc., in formation of new
qualities of the personality" [1; c. 51].

3. ANALYSIS OF THE ACTUAL
RESEARCHES AND PUBLICATIONS

In creative heritage of academicians of Sh. A.
Amonashvili, I. A. Zyazyuna of D. S. Likhachev, L.
V. Shaposhnikova, the culture is considered from
essentially new positions — as the sphere in which
space the human civilization successfully develops.
Problems of successful socialization of the
personality, her self-realization and self-affirmation
even more often become an object of research of
foreign authors (A. Maslou, the Item Torrance, V.
Hoskins, E. Saarinen, P. Aasen, A. Telkhaug, O.
Medias). The term "position" when studying
questions of interaction of the personality and
society in the sphere of culture is used by
researchers (K. Albukhanova — Slavskaya, B.
Ananyev, L. Bozovic, B. Bratus, V. Evdokimov 1.
Krivonos, Yu. Kunitskaya, L. Lisokhina, V.
Lozovaya, I. Lutsenko, O. Rudenko, etc.)

Considering the ethnic culture as a subjective
process of the interaction of many creative
individuals, it is reasonable to imagine a scheme in
the form of ethno-cultural sphere of art, in which
the interaction occurs. This sphere can be
considered also educational as in it all set of
knowledge, abilities, skills and experience of the
interacting persons belonging to ethnos is presented.
Ethnocultural values are presented in such sphere of
art is a huge intellectual richness and an
inexhaustible reserve of reproduction of universal
values and cultural and moral principles of the
people without which process of national creation is
impossible. The structure of the sphere of art can be
presented like the form of several components. This
art which is a product and a component of national
world culture, bearing in itself universal values of
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world culture; art works, basic of which will
become a part of world cultural history. One more
component are the values and works which are
primordially belonging to separate national culture
and the modern works close and clear to
representatives of a certain ethnic culture but
created in the context of current trends of attitude. It
is the mixed art culture born in national educations
on the basis of interaction of representatives of
various social groups and layers in youth groups.
One more making sphere of art there will be
authentic, "primary" national culture of the nation
living in a certain territory or nationality, so-called
"folk art".

In the ethnographic plan the cultural world
community represents the non-uniform education
consisting of separate sociocultural educations with
the ways of life, mentality and consciousness, with
various socially - the economic and cultural levels
of its development.

Thus, we can accent heterogeneity of the world
community concerning as a set of art creations and
art and universal values declared in them.
Proceeding from importance of transfer when
training in the younger generation of content of
culture for the purpose of its preservation, creative
display, and the subsequent development, experts
seek to create a system which will help to each next
generations to form creative identity as the
personality capable to keep and increase properties
of national culture.

Considering the processes happening in the
sphere of art it is necessary to state inevitable
washing out, dissolution in its borders a certain art
currents and the directions, mixture of author's
receptions and the technician. To these results leads
the interethnic communication, in most cases aimed
at studying, learning cultural and artistic
experiences as their own national culture, and a
stranger. Consideration of ethnic culture in the
context of the communication process (Shavaeva
M. Yu, 2017) allows you to allocate functions to
implement in the course of this interaction. The
most important features determining indispensable
for the individual ethnic and cultural experiences in
all the processes of artistic life and creativity are:
tool (creation and environmental transformation),
the function of inculturation (creation and
transformation of the person), regulatory (creation
of the system resources of the organization of
collective life) and sign (cognitive, educational)
function.

4. ARTISTIC EDUCATION IN
COMMON SYSTEM OF CULTURE

The first three-dimensional model of the system
development of the national culture as the crossing
of the "vertical" component (deep values of national
culture) with a  horizontal component
(priobschénnymi values of other cultures) has been
considered in the context of the study of national
and global aspects of the development of Ukrainian
art-design culture and design Danilenko VY [3;
from. 3].

Well-known historically developed creative
position of the intelligence that the best of its
representatives saw themselves in close connection
with the customs and traditions of the national
culture. Preserving and promoting, building on the
achievements of contemporary culture, these people
have made a huge contribution to the national
culture and became known to the world precisely as
the best representatives of the national culture. An
example would be the position of the artist Ilya
Repin, who, like many of his contemporaries realize
their higher civilian mission - to be the expression
of the national spirit and national perception of the
world.

It was expressed in the "desire to live the higher
spiritual aspects of life and to serve them”. The
cruel wars and revolutions throughout seyavshih
aggression, blood and death, paintings Repin passed
life in all its manifold manifestations. According to
Ilya Repin: "a lot of pictures appeared in the hectic
time, they worried about the society and directs it to
the path of humanity" [8, c. 125].

The complex world calls for a reflective and
holistic approach to life. Basic skills are important,
but not sufficient in the light of the complexity of
today's requirements and challenges as they
manifest themselves in the workplace, in the
political sphere, in the family, in all areas of human
activity. Many scientists, experts agree that
effective and responsible participation in the
modern world requires the development of a higher
intellectual level of complexity, the so-called
author's level (Kegan, 2001), which implies the
presence of critical thinking and reflective, holistic
approach to life on the part of the person [8].

In order to form a holistic approach to life, it is
necessary "... to enlighten the human mind, to lay
before the eyes of a clear path of goodness" - wrote
K. Ushinsky [4, ¢.99]

Consequently, higher education institutions, as
part of the entire education system should function
as centers of culture, knowledge and research, on
which depends the scientific, technical and cultural
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development of society. In the field of education
university science younger and future generations
of students have to learn to appreciate your own
life, and to create harmony in it; and, forming a
harmonious personality, to be ready to participate in
productive changes in the social and cultural
environment. [2, ¢.7-11]

5. THE LOOK AT THE ART
EDUCATION FROM THE POINT OF
VIEW ETHNIC CULTURE

The most important component of all
humanitarian education - art education, is
fundamental to the conservation status of each of
the countries as the countries of the highest
creativity in the field of culture and education. Art
culture, as a nation, and of humanity as a whole -
because of its universality and infinity impact on
development and the formation of the whole person
- is able to provide a developing society by people
of high morals, preserving national interests and to
create a single socio-cultural world space [12].

The process of education in the arts should be
considered in the positions of the national ethnic
culture in relation to the worldwide global
educational process. In this connection it is
necessary to emphasize the need to create an
appropriate ethno-cultural position of students. In
this context, ethnocultural position with one hand
will contribute to ethnocultural identification of the
student, on the other hand make it easier to integrate
into the global society in accordance with the ideals
and values of their own national culture.

Built so ethno-cultural position of students of is
art-graphic faculties of how the younger generation
of artists - teachers will allow a clear vision of
involvement of individual perspectives into all
processes in the arts and culture, will promote the
development of national culture in the humanistic
direction, enriching both world culture positive
potential humanity inherent in the national culture
and education.

Dualism and different trends characterize
today's time most accurately. Huge challenges for
young people is a large amount of knowledge
available to many, in conjunction with some
randomness in the possibilities of its acquisition -
modern media technology, including the Internet,
provide almost unlimited access to information and
knowledge, however, does not guarantee their
authenticity. Another negative factor, which can
only be overcome through education - the existence
for the individual weight of ways for self-

expression and, at the same time the absolute
indifference of the "global" society to the
originality of the individual. Only with the help of
national and ethnic and cultural identification,
through the implementation of laid down in the
ethnic culture of ideological values, the person is
able to adapt to such factors of global change within
the world community. Increasing competition in the
social and professional activity requires updating
educational programs, continuous innovation in
teaching methods. The orientation of the
educational system, not only towards the individual,
but also emphasizing the "successful" later in life
and the functioning of the individual, becomes the
most important task of science teaching. The
student must master the skills of self-select the
quantity and quality of necessary knowledge.
Speaking about the students is art-graphic faculties
of higher educational institutions of Ukraine, I
would like to highlight as the main direction of the
successful creative development of students'
personalities, understanding the inseparable
connection of this process with the artistic culture,
both global and national. The most effective in
consideration of the success of the individual as a
subject of art education process, will in our opinion,
the approach to this issue, with the position of
pedagogy, sociology, art and ethnic culture. This
will make an emphasis not only on the formation of
personality, creativity, and on the problems of
productive interaction between the individual and
society in the sphere of culture.

Concepts such as the culture of view, the
culture of thinking, the system will create the image
are necessary components in the qualifying list a
large number of actual trades for the twenty-first
century. All of them are acquired as a result of the
educational process. And the higher the quality of
the education, the higher quality will be acquired
skills. Consequently, the greater the probability of
success of the person, get an education. Higher
education in the sphere of culture and art education
including in Ukraine becomes relevant and popular,
in spite of the complexity and uncertainty of social,
cultural and economic life of society. Attention
young people and the demand for education in the
arts is explained in the study not only of the internal
situation in the field of national education and
social services, where the product of this education
is implemented, but it depends on the understanding
of global processes that led to the rapid changes in
the approach to education in general and higher arts
education in particular.Dictionaries explain the
concept of "art" as a skill, artistic skill, thorough



34 Modern view on the problem of interaction of art education and ethnic culture

possession of skills, and as a branch of artistic
activity.

In all the above definitions can be identified
component that makes attractive the result of
education in the arts, creativity, maysterstvo. Learn
maysterstvu artistic profession and able to teach Bat
maysterstvu / art of other people - a humane and
promising model for the construction of their own
life and the possibility of understanding Svoge
uspishnogo functioning in society.

IA Zyazyun described the cultural function of
personality as the ability to convert and create
culture. This process is indicated by the investigator
as a socio-psychological phenomenon in which
realized the emotional and aesthetic activity with a
complex personality, outside and inside the targeted
cognitive and communicative functions [4, c. 35-
46]. Given that art and graphic education provides
the ability to acquire the skills of artistic and
imaginative development of the world, which
combines the object and the subject, and the attitude
of the subject, we can say that in the process of
artistic activity accumulated value information
about the world. At the same time develops the
ability to create artistic reality: visual, visual-
simulation images; the ability to use the language of
art, ie the ability to vividly simulate the objective
environment and their attitude to it, the ability to
embody the artistic images in real form.

CONCLUSIONS

All of the above explains the socio-
psychological, cultural, emotional and artistic and
aesthetic components of the demand for graphic arts
education. Considering the artistic activity and
creativity in terms of pedagogy of view, should be
to identify them as a kind of human activity, during
which a person, cultivates, develops, successfully
implements, creates a spiritual and material values,
having as an objective - social and subjective -
personal value. Art and graphic creative activity,
which expands the possibilities and send art and
graphic education, is in this context that the most
valuable as the highest form of self-realization and
self-identity, which is actively involved in almost
all the physical and spiritual powers of man [6, c. 7-
15].

The reality of today's social situation of young
people as the objects, such the main figures of the
process of art education, requires the attention of
experts to update the tasks in coordination of
economic and social goals of the individual, the
state and education through the renewal and

modernization of the educational standards of
artistic  pedagogy. According to European
researchers, educational standard as a social norm is
viable only if it in focus on learning outcomes - the
characteristics of personality " own increments" in
terms of providing effective vital activity of the
individual in society and enhance its self-building
within the framework of general and professional
culture, morality, spirituality and  social
responsibility [11].

Thus, ethno-cultural position, formed in the
process of artistic activity, will allow artists to raise
- teachers with their own views on life and art.
Finding your own ideal of excellence in the work of
both, young people will have more confidence in
themselves and their own abilities, feeling himself a
follower of the famous members of their own
national culture.
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PRINCIPLES OF MOBILE WALKING ROBOT CONTROL
IN SCOPE OF TECHNICAL MONITORING TASKS

Oleksandr M. Radomskyi
National Aerospace University KhAI, Kharkiv

INTRODUCTION

Modern mobile robots research shows that exist
range of tasks in a limited environmental space
when usage of flying robot it is energetically
inefficient of impossible at all. Also there are
environments where wheeled robots cannot operate
efficiently because of inappropriate underlying
surface. Limited environmental space is a closed
industrial space of production facility, having
number of obstacles, such as machines,
communications and walls, so that robot cannot
pass.

When solving tasks of industrial facilities
technical monitoring [2] by means of the compact
flying drones, it is necessary to overcome
navigation difficulties and real-time obstacle
avoidance in dynamical environment. Control of
compact aircraft [1] in a three-dimensional space
with dynamic and fast-moving obstacles is non-
trivial task that depends on concrete kind of
environment at production facility.

For every single limited space at facility it is
necessary to provide a specify control conditions
and limitations, or install more complex control
algorithm and faster control unit. Complexity of
navigation task, that aircraft need to solve,
determines time period while aircraft still in flight
but does not performing useful operations,
consuming limited amount of fuel.

1. OVERVEW OF EXISTING
TECHNOLOGIES

For wheeled robots [3] one of the most
significant limitations is the frequent change of
surface level, where robot moves. To overcome
such kind of limitations, additional ramps are
needed to be installed to allow robot move over
stairs, doorsteps and other obstacles of this type and
having different height. Proposed proof of concept
for mobile walking robot, that is less demanding on
power resources comparing to aircraft, and having
possibility overcome obstacles with height greater

than wheel radius for the same power wheeled
robot.

Building of walking robots and research in
scope of walking machines started in second half of
previous century, because of extreme computing
power grow. Nowadays exists a wide range of
industrial and military walking machines, also
robotic production companies are ready to achieve
mass market housekeeping robots in near future, as
shown in [4], [5].

As the designer of world class robotic systems
can be mentioned USA based company DARPA

Boston  Dynamics, started early 70s at
Massachusetts Institute of Technology (MIT)
robotics research laboratory, presented theirs

military robot carrier Big Dog in 2005 [6], that
handle up to 110 kilograms of load and able to
follow arm forces. Also DARPA presented range of
four-legged robots such as Cheetah, modeling
different stages of cheetah run and achieving speed
of nineteen miles per hour that is world record for
legged robots. Another one DARPA's robot is a
Small Dog, equipped with bunch of sensors and
designed especially research in motion algorithms
over raw surface using artificial intelligence.

In 2010 Department of Robotics in Moscow
State Technical University n. a. N.E. Bauman
(MSTU) creates two-legged robot [7] for humanoid
walking dynamic research [8].

2. ROBOT DESCRIPTION

2.1. Concept for mobile walking robot
carrying

Proposed proof of concept for mobile walking
robot carrying load up to sixty percepts of own
robot's mass. Control system includes computing
unit, seven servos, three-axis accelerometer and
moving camera operating in a visible range.
Mechanical design can be described as follows:
horizontal plate, where load is placed, mounded
onto main baulk in the way so mass of load
distributed symmetrically along roll axis of robot.
Under main baulk accumulator batteries bracings
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are placed. Symmetrical front and rear moving
baulks are connected to the front and rear sides of
the main baulk via bearing joint, so they can freely
rotate around corresponding vertical axes. Both
front and rear moving baulks are equipped
identically and symmetrically with three servos
each one. On the moving baulk one servo is
installed vertically for rotating relatively to the
main baulk around vertical axis, two other servos
are installed in orthogonal plane, equipped with
pillars and allow robot positioning in vertical plane.
So pair of vertical servos provides rotating of
moving baulks in horizontal plane while four other
servos are used for moving pillars up and down.

Camera is coupled with compact crank
mechanism and servo, so stereo image processing
for navigation purposes can be achieved with one
single camera. Advantage of such approach is
saving computing power by retrieving one image at
time instead of two images at time. Disadvantage of
such moving camera unit is that camera cannot be
calibrated so precise as fixed stereo-camera, but
exists methods such as [9] and [10], where
calibration of camera is not mandatory.

2.2. Motivation

Redundant numbers of servo-drives requires
more power for keeping all kinematics links in
desired position. After performing global analysis
of energy required for specific robot motion and
energy actually spent for that motion, can be
roughly assumed that walking robot uses just a few
links for motion while other links are moving
lightly or still not involved in the operation at all.

Joints of living creatures has non-trivial
complex structure, comparing to robotic analogues,
with number of kinematics links for achieving
maximum utilization of energy for specific motion
and high maneuverability of creature. Numbers of
degrees of freedom for artificial walking machines
usually an order of magnitude lower that for living
creatures. Forces and moments in joints of robot
and in joins of creature are created using
fundamentally different means, so problem of
energy optimization is independent topic for
discussion.

Adding additional degrees of freedom with
additional kinematics link and corresponding
muscles for limb of creature leads to better energy
utilization when performing specific motion, but
this cannot be applied to artificial limb. When
creature's limb moves, number of tissues are
involved - muscles, tendons, fat, skin, bones and
their joins, performing damping, distribution of

loads and involved in forming of control forces and
moments. For artificial limbs all of these functions,
mainly, are performed by servo-drives attached to
corresponding joint. So numbers of tasks, that are
performed in a creature's limb with no energy
consumption because of tissues elasticity, in
artificial limb are performed with usage of
electricity for positioning servo-drives.

2.3. Distinction from analogues

Basing on assumptions shown above proposed
robot was designed in such way so it minimizes
power consumption by excluding most of joints but
still keeps walking for translation of its mass.
Future minimization of power consumption requires
change of moving principle that is not in scope of
this article.

Main distinction of proposed robot kinematical
scheme from nearest analogues having four legs is
that proposed scheme uses single rotational degree
of freedom for lifting and putting down legs, while
analogues are designed with at least two rotational
degrees of freedom for every leg, that significantly
increases power consumption for every movement
that robot can perform.

2.4. Robot tasks and control

Robot's scope of use can be limited to few
groups such as tasks where required continuous
monitoring without human and monitoring of
damaged or dangerous facilities.

Control principle for such kind of object can be
downscaled to control of servo-drives. Current
version equipped with TowerPro MG996 servo
drives, controlled by power width modulation.
Working range of these servos is 0 to 180 degrees
and depends on control pulse width on 50 Hz
frequency.

Control system consists of main unit,
responsible for servo-drives control following
operator commands, or commands acquired from
higher level control loop and regulator unit,
responsible for adaptation of control commands
respectively to sensors data. While waiting for new
command, system continuously repeats last
command. So when operator or higher control loop
preparing control command that determines type of
movement, main unit computes relations for pulses
width changes in time. Next, regulator unit uses
real-time data from sensors and updates computed
pulses width so robot can keep on moving with no
loss of efficiency.
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Figure 1. System structure: x(Ty) input signal in binary form, f(m) control command, y,(t) servo-drive actual
control signals, k; gain for i-th servo-drive actual control signal, i € {1,2,...,7}.
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Figure 2. General schematic of control system: where: x;(2) is a servo-drive general control signals,
generated from default set of robot movements, s,(t) data from n-th sensor, n € {1,2,3}.
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Figure 3. General structure of control unit: X(t) general control signals, X;(t) control signals for
microcontroller, Y'(t) controller output signals, Fp.m(t) control pulses for servo-derives, F(t) feedback
voltage.

Robot control algorithms computed using

principle, described above - first, control command
x(Ty), that passed to the system input Interface.
Next, after receiving command, values for servo-
drives control, delays and control command f{m)
are computed. Control system computes relations
for servos x;(z) using default preset of robot
motions, and then retrieves data from sensors.
Using sensors data Regulator Unit updates values

Motion parameters
acquisition

Compute control
for servos control. signals for servos
When robot lose its dynamical stability while T

moving, say flip around roll axis because of some
sort of disturbance, When robot loses its dynamical
stability while moving, say flip around roll axis
because of some sort of disturbance, design of robot
body parts allows to arrange recovering operational
condition, that means normal position of robot

Write values

relative to the ground, by forming a set of special Idle 2 ms
movements. First, when robot loses dynamical 1
stability, control system performs actions to restore S —
statically stable state of robot body. Then, robot sensors
performs set of motions to change relative position

of its center of mass point in such way so body
rotates around roll axis by 180 degrees. Also, while Figure 4. Generalized control algorithm.
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restoring operational condition, robot body rotates
by about 30 degrees around yaw axis, so additional
movements are required to turn back to the robots
route.

4. CONCLUSION

Shown above control principles and general

schematic of control system for mobile robot can be
used for the researches in a different operational
conditions for the walking robots having design
similar to mentioned above.
Proposed system uses only units involved in regular
movement for restoring normal orientation when
robot loses stability and falls down. Pairs of stereo
images for the reconstruction of the observed space
this system receives from a camera connected to the
compact design of the crank mechanism. This way,
it managed to reduce twice minimize the cost of the
budget hardware required for the acquisition of
stereoscopic images.
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INTRODUCTION

With the development of the European integration
programs for the spatial information infrastructure
INSPIRE (Infrastructure for Spatial Information in
Europe) used in wvarious fields, it has become
necessary to use a unique and homogeneous reference
system for the whole Europe. The International
Association of Geodesy (IAG) constituted the
EUREF Subcommittee which since 1987 has carried
out a series of activities to develop the European
Terrestrial Reference System 1989 (ETRS89) based
on the International Terrestrial Reference System
(ITRS) [13] and the European Vertical Reference
System 2000 (EVRS2000). These systems have been
recommended for their adoption by the European
Commission for spatial planning of the integration
and evaluation policy of the candidate and integrated
countries of the European Union [1, 9].

In perspective of the integration of the Republic
of Moldova into the European Union, besides the
adoption of reference systems must be taken into
consideration cartographic projections compatible
with those used for pan-European applications. For
this purpose, the directions of the Directive 2007/2 /
EC of the European Parliament and of the Council on
the interoperability of spatial data sets and services
for implementation will be followed [2, 6].

In this article a study will be made on the main
features of cartographic projections used in European
countries as well some possibilities of representing
the territory of the Republic of Moldova in the
recommended projections.

1. PROJECTIONS RECOMMENDED
BY THE EUROPEAN COMMISSION

In order to unify a FEuropean Geographic
Information System (GIS) so that domestic products
to be compatible with this system, some studies and
possibilities have been carried out by the European

Commission that
systems [1]:

— for statistical analysis and display on the display
- Pan-European Reference and Coordinate
System with ETRS89 Datum in Lambert
Azimuthal Equal Area  coordinate reference
system of 2001 (ETRS89-LAEA);

— For the preparation of pan-European compliant
maps at scales smaller than or equal to 1: 500
000 -  Pan-European  Reference  and
Coordinating System with ETRSS89 Datum in
Lambert Conic Conformal coordinate reference
system of 2001 (ETRS89-LCC);

— For the preparation of the maps at scales larger
than 1: 500 000 - Pan-European Reference and
Coordinate System with ETRS89 Datum in the
Transversal Mercator coordinate reference
systems (ETRS89-TMzn).

These projections are available in the field of
INSPIRE transformation services in accordance with
ENISO 19111 [3].

recommending the following

2. EUROPEAN LAMBERT
AZIMUTHAL EQUAL-AREA
PROJECTION

Azimuthal equal-area projections are usually
used to represent regions with round surfaces where
the condition of representation is to maintain
undeformed areas. Following the position of the
projection pole, the straight azimuthal equal-area
projections are used for the representation of the polar
zones, transversal ones for the equatorial zones, and
the oblique ones for the regions at medium latitudes
[8].

For the preparation of pan-European maps for
statistical analysis and visualization it was proposed
to use the Lambert oblique azimuthal equal-area
(LAEA).

The LAEA projection parameters established
for Europe are [4]:

— the ellipsoid: GRS80;
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— the latitude of natural origin: ¢o= 52°00"00"N;
— the longitude of natural origin: Ag= 10°00"00"E;
— False Northing of natural origin: X, = 4 321 000

m;

— False Easting of natural origin: Y, = 3 210 000

m.

The geographical limits for Europe are: on the
longitude 25W-45E, and on the latitude 32N-72N.
The LAEA projection pole is chosen at latitude 52 °
N and longitude 10 ° E (Figure 1).

60°

52

40

Figure 1. Europe in the Lambert azimuthal equal-area
projection.

In the LAEA projection we have distortions of
distances and angles that can be determined based on
relations [5]:

/2,
2

k= {2/[1 + sin @, sin ¢ + cos @, cos ¢ cos(4 —ﬂo)]}
h=1/k; (D)
o= 2arcsin[(k2 - 1)/(1 +k° )],

where k - the scale factor in the direction of the
parallels, h - the scale factor in the meridian direction,
o - the angular deformation.

After calculations we will obtain the following
values of the relative linear deformations (in the
direction of the meridians and the parallels) and the
angular deformations for the Republic of Moldova
area, which are presented in Table 1.

The graphical distribution of linear deformations
relative to the longitude of the natural origin of the
projection 28° 30 ' is shown in the following figures.

Ds (m/km)
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Figure 2. Relative linear deformations Dy (m/km) in
the direction of the parallels (A = 28°30") in the LAEA
projection with the pole in the center of the Europe.
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Figure 3. Relative linear deformations Dy, (cm/km) in
the direction of the meridians (A = 28°30") in the
LAEA projection with the pole in centre of the
Europe.

Table 1. Relative linear and angular deformations in
the Lambert azimuthal equal-area projection for the
Republic of Moldova zone (o= 52° A= 10°).

010" 7 28°
D D ©
Di Dy (o] I[I:J]l.l"knl I[I:J]l.l"knl] Qoo
(cw/km) | (emkm) | 77

45 6.685 6641 | 04548 | 7260 | 7216 | 04947
45.30 | 6381 6341 | 04344 | 6950 | 6011 | 04740
46 6.097 -6.060 | 04147 | 6660 | -6.624 | 04541
46.30 | 5.831 -5.797 | 03958 | 6393 | -6.357 | 04350
47 5.584 5553 03817 | 6145 | 6107 | 04207
47.30 | 5537 5328 | 03644 | 5012 | -5.877 | 0.4031
48 5.149 -5.122 | 03518 | 5.698 | -5.666 | 0.3903
48.30 | 4059 4935 | 03400 | 5503 | -5473 | 03743
49 4780 4766 | 03250 | 5327 | -5299 | 0.3631

9110 20° 30°

Dy D ©
(mkm) | (emkm) | @ Di. Dy ©

(em/km) | (emfkm) | ° "
45 7.885 7823 | 05400 | 8535 | -8463 | 0.5825
45.30 | 7.570 7513 | 0.5150 | 8213 | -8.146 | 0.5614
46 7273 7221 [ 04940 | 7010 | -7.848 | 0.5410
46.30 | 6.996 -6.047 | 04755 | 7627 | -7.569 | 0.5214
47 6.738 -6.693 | 04610 | 7362 | -7.308 | 0.5026
47.30 | 6499 6457 | 04432 | 7117 | -7.067 | 04845
48 6.279 6239 | 04302 | 6891 | -6.843 | 04712
48.30 | 6.078 -6.041 | 04130 | 6683 | -6.639 | 04547
19 5.806 -5.861 | 04025 | 6405 | 6453 | 04430
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The graphical distribution of maximum angular
deformations at the longitude of the natural origin of
the projection 28°30' is shown in the following figure.

! I Il

45 4530 45 460 47 470 48 480 49° ®
Figure 4. Maximum angular deformations o (')
(A =28°30") in the LAEA projection with the pole in

the center of the Europe.

If we want to represent the territory of the
Republic of Moldova in the Lambert azimuthal equal-
area projection, we can use the following parameters:

— the ellipsoid: GRS80;
— the latitude of natural origin: ¢, =47°15"00"N;
— the longitude of natural origin: Ao=28°30"00"E;
— False Northing of natural origin: X, = 500 000
m;
— False Easting of natural origin: Y, = 500 000 m.
Table 2. The relative linear and angular deformations

in the Lambert azimuthal equal-area projection for the
Republic of Moldova (po=47°15" Ag= 28°30").

e 27° 28°
D Dy ) Di Dy o

(mkm) | (mkm) | °~ | (wkm) | (mkm) | °° -
45 0.233 | 0233 [0.0136] 0.197 0197 | 0.0122
45.30 | 0157 | -0.157 [o0105| o0.121 0121 | 0.0049
46 0.100 | -0.100 | 0.0041 | 0.064 -0.064 | 0.0026
46.30 | 0061 | -0061 | 00028 | 0.026 -0.026 | 0.0011
47 0.042 | 0042 [0.0017] 0.007 -0.007 | 0.0003
47.30 | 0042 | -0042 [0.0017] 0.007 -0.007 | 0.0003
48 0.060 | -0.060 | 0.0025 | 0.026 -0.026 | 0.0011
48.30 | 0098 | -0008 |0.0041| 0.064 -0.064 | 0.0026
49 0.155 | -0.155 [0.0104 [ 0.121 0121 | 0.0049
/0 - 20° 30°

Di Dy o Di Dy )

(mkm) | (mkm) | ° < | (mkm) | (mkm) | ° -
45 0.107 | -0.197 | 0.0122| 0.234 -0.234 | 0.0136
45.30 | 0121 | -0.121 |0.0040| 0.157 0157 | 0.0105
46 0.064 | -0.064 | 0.0026 | 0.100 -0.100 | 0.0041
46.30 | 0026 | -0.026 | 0.0011 | 0.061 -0.061 | 0.0028
47 0.007 | -0.007 | 0.0003 [ 0.042 -0.042 | 0.0017
47.30 | 0.007 | -0.007 | 0.0003 | 0.042 -0.042 | 0.0017
48 0.026 | -0.026 | 0.0011 ] 0.060 -0.060 | 0.0025
48.30 | 0064 | -0.064 | 0.0026 | 0.008 -0.098 | 0.0041
19 0.121 | -0.121 [0.0049] 0.155 -0155 | 0.0104

As a pole of projection, the geometric center of
our country of latitude 47°15' and longitude 28°30'
has been taken.

The graphical distribution of relative linear
deformations and angular deformations at the
longitude of the natural origin of the projection 28°30'
are shown in the following figures.
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Figure 5. Relative linear deformations Dy (cn/km) in
the direction of the parallel (A = 28°30") in the LAEA
projection with the pole in the center of the Republic
of Moldova.
Dn (cm/km)
0,;
2+
4+
H1
-8+
10
124
M | I I i H 1 |
450 4530 460 4630 47 470 48 4830 4o @

Figure 6. Relative linear deformations Dy, (cm/km) in
the meridian direction (A = 28°30") in the LAEA
projection with the pole in the center of the Republic
of Moldova.
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Figure 7. The maximum angular deformations ® (")
(A =28°30") in the LAEA projection with the pole in
the center of the Republic of Moldova.

Expressing the degree of deformation of the
azimuthal equal-area projection through the ellipse of
deformation (indicative of Tissot) on the territory of
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the Republic of Moldova will have the following
form presented in figure 8.

The map of linear relative
deformations in LAEA
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Figure 8. Ellipse of the deformations in the LAEA
projection with the pole in the center of the Republic
of Moldova.

This projection is advantageous in terms of
deformations for the central area of the Republic of
Moldova, since relative linear deformations are
approximately = 2 cm/km [15].

3. LAMBERT CONFORMAL CONIC
PROJECTION

Straight conformal conic projections are
typically used to represent territories at medium
latitudes and where the largest axis is in the direction
of the parallel. From the point of view of the
deformations, in the plane of this projection we do not

have angular deformations, but the linear and areolar
distortions depend only on the latitude [8].

The object of study refers to the representation of
the ellipsoid on a secant cone after the secant parallel
with known latitudes on the south ¢, and the
north Q.

Lambert Conformal Conic Projection parameters
for the Europe are [4]:

— the ellipsoid: GRS80;

— the latitude of natural origin: ¢o= 52°00"00"N;

— the longitude of natural origin: Ao= 10°00"00"E;

— the latitude of the 1st standard parallel: Qs = @; =
35°;

— the latitude of the 2nd standard parallel: @y = @, =
65°;

— False Northing of natural origin: Ny,= 2 800 000 m;

— False Easting of natural origin: £, =4 000 000 m.

65°

40"

\. 35

-20° -10° 0" 10" 20" 30° 40"

Figure 9. The Europe in Lambert Conformal Conic
Projection

In the LCC projection, the angular deformations
are null, as well as the deformations on the two secant
parallels, and the linear and areolar ones are negative
on the area located between the secant parallels and
positive outside this zone [7].

A deformation study will be performed in this
projection based on the linear deformation module

(scale factor) [5,17]:

_m _ n n
= — =mt"/(mt}), (2)
where:
m = cosp / (1 — e?sin?¢)°>, 3)
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for m, is taken ¢p; and for m, respectively ¢, , in
which ¢4, ¢, are the latitudes of the standard
parallels, and a — semi-major axis of the ellipsoid.

tan(mw/4—¢@/2)

t= [(1—esin @)/(1+e sin @)]¢/?

(4)

for tl’ tz, to §1 t
respectively.

it is used @1, @3, @q, and ¢

r=aFt", (5)
F=my / (nt"), (6)
n=(nm; —Inmy)/(In t; —In t;), (7)

in which:

To determine the relative linear deformations,
being the same in the direction of the meridians as
well as in the direction of the parallels (from the
condition of conformity), as well as the relative
areolar deformations, the relations [7, 16] will be
used:

D = (k—1) * 10° cvkm,

or D = (k—1)*103 m/km, ®)
P = (k? — 1) * 10® m*km’. 9)
The values of these deformations for the

geographic boundaries of Europe based on the use of
the parameters set in the LCC projection will have the
following variations shown in table 3.

Table 3. Relative linear deformations D and relative
relational deformations P for Europe in the LCC
projection (@rs = 35°%; P = 65°).

0] D (m/km) P (m¥/km?)
30° 24.816 50248.329
352 0.000 0.000
40° -18.076 -35825.421
45° -29.549 -58224.790
50° -34.275 -67374.771
552 -31.751 -62493 897
60° -20.954 -41469.163
65° -0.000 -0.000
70° 34.620 70438.981
752 90.021 188145.879

On the territory of the Republic of Moldova with
the same parameters of Europe, the following values
of the deformations presented in Table 4 will be
produced.

Table 4. Relative linear deformations D and relative
relational deformations P for the Republic of
Moldova in LCC projection (@ys = 35°; @y = 65°).

@ D(m/km) P(m?2/km?)
45° -29.549 -58224.789
45°30° -30,330 -59740.640
46° -31.044 -61124.470
46°30° -31,690 -62375.,891
47° -32,268 -63494.422
47°30° -32,777 -64479.473
48° -33,217 -65330.362
48°30° -33,587 -66046.295
49° -33.887 -66626.370

The graphical distribution of relative linear
deformations and relational relative deformations on
the territory of the Republic of Moldova at the
longitude of the natural origin of the LCC projection
for Europe of 10° 00' with the secant parallels at
latitudes @ks = 35° and @y = 65° are presented in the
following figures below.

D(m/km)

-34 45° 45"}30‘ tﬁﬁ“ 45“;0' 4}7” 47°30° AJB“ 48°30°
Figure 10. Relative linear deformations D (m/km) for
the Republic of Moldova in the LCC projection
(ks = 35°; @iy = 65°)

The representation of the territory of the Republic
of Moldova in the Lambert conformal conic
projection can be performed by using the following
parameters:

— the ellipsoid: GRS80;
— the latitude of natural origin: ¢o=47°15"00"N;
— the longitude of natural origin: Ao=28°30"00"E;
— the latitude of the 1st standard parallel:

Prs = p1 = 46°;
— the latitude of the 2nd standard parallel:

Prn = P2 = 48°;

a9 7@
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Figure 11. Relative areolar deformations P (m*/km?)
for the Republic of Moldova in the LCC projection

(prs = 35°; v = 65°)

— False Northing of natural origin: Ny=500 000 m;
— False Easting of natural origin: £, =500 000 m.

As a pole of projection, the geometric center of
our country of latitude 47°15' and 28°30' longitude,
and secant parallels with the latitudes ¢, = 46° and
respectively ¢y = 48° has been taken.

If we determine the deformations according to
these parameters established for the territory of our
country we will obtain the situation presented in
table 5.

D(cm/km
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Figure 12. Relative linear deformations D (m/km) for
the Republic of Moldova in the LCC projection
(prs = 46°; Q= 48°).
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Figure 13. Relative relational deformations P (m*/
km?) for the Republic of Moldova in the LCC

projection (pis = 46°%; P = 48°).

Table 5. Relative linear deformations D and relative
relational deformations P for the Republic of

Moldova in LCC projection (@ys = 46°; @i = 48°).

0 D(cm/km) P(m?/km?)
45° 45,012 900,452
45°30° 18.808 376.201
46° 0,000 0,000
46°30° -11.352 -227.,030
47° -15.183 -303,644
47°30° -11.424 -228.469
48° 0,000 0,000
48°30° 19,168 383.405
49° 46.166 923,530

Since the deformations are independent from the
longitude and depend only on latitude, the isolines of
the deformations coincide with the images of the
parallels (Figure 14).

49 (

47

The map of linear relative
deformations in LCC
lzalines of deformations (cm/km)
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Figure 14. Isolines of the deformations on the
territory of the Republic of Moldova in LCC
projection (@ys = 46°; Py = 48°).
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4. THE EUROPEAN TRANSVERSAL
MERCATOR PROJECTION

The European Transversal Mercator Projection
(ETRS89-TMzn) is identical to the Universal
Transversal Mercator (UTM) projection for the
northern hemisphere, using the ESTRS89 (GRS80
ellipsoid) geodetic data recommended by the
European Commission for pan-European compliant
maps at scales higher than 1:500 000, because for
maps that have scales equal to or less than 1:500,000,
the projection ETRS89-LCC [1, 4] is recommended.

The UTM projection is currently used in the
Republic of Moldova for mapping on scales larger
than 1:500,000, based on the WGS84 ellipsoid [10].

For the plane representation in the TMzn
projection, the ellipsoid is divided into 60 zones of 6°
longitude, numbered with Arabic numerals from 1 to
60, starting with the spindle 1, limited by 180° and -
174° Western longitude, and in strips of 8° latitude
from -80° S and up to + 84° N, written in letters of
the Latin alphabet (Figure 15), except for the X band,
that has a stretch of more than 4°, situated between
the parallels of North 72° -84° [6, 11].
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Figure 15. European zones in the ETRS89-
TMzn (UTM) projection

Each zone has its own coordinate system: the
ON axis is the image of the axial meridian with
positive northward direction, and the OE axis is the
equatorial image with positive eastward direction.

Most of the territory of the Republic of Moldova
is located in the 35T and 35U zones with the axial
longitudinal meridian 27°E (Figure 16).
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Figure 16. Zone 35 in the ETRS89-TMzn projection.

The plane rectangular coordinates N (x), E (y) of
any point located in a particular spindle in the TMzn
projection are determined based on the parameters of
this projection, for example for the 35 zone the
parameters are [12]:

— The ellipsoid: GRS80;
The longitude of the axial meridian: Ay=27°;
— Scale factor: ky=0,9996;

false Easting: E¢=500 000 m;

false Northing: Ny= 0 m.
From the point of view of the deformations, the
TMzn (UTM) projection is a conformal one, so the
angles are represented without deformations. In the
projection plane there are two lines of symmetrical
null deformations relative to the axial meridian in
each zone where negative linear deformations occur
and on the outside they are positive.

Next there will be presented the variation of
deformations in the spindle 35 for the territory of the
Republic of Moldova in the TMzn projection (TUM).

D{cm/km)

30

% 2670 2 20 2% 280 200 29 A
Figure 17. Relative linear deformations D (cm / km)
at country average latitude = 47° in the ETRS89-

TMzn projection (UTM)
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Figure 18. Relative areolar deformations P (m*/km?)
at country average latitude = 47 © in the ETRS89-
TMzn projection (UTM)

With the presented information available, a
map of the deformation isolines is presented for the
whole territory of the Republic of Moldova in which
are represented by means of color scales, the values
of the relative linear deformations in the UTM
projection.
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Figure 19. Isolines of deformations on the territory of
the Republic of Moldova in the UTM projection.
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5. CONCLUSIONS

Using the International Association of Geodesy
(IAG) recommendations on the use of European
projections in view of the accession of the Republic
of Moldova to the European Community in this
article was studied the real possibilities of their
application in our country.

Following the study of the European Lambert
Azimuthal Equal Area projection (ETRS89-LAEA)
for statistical analysis and visualization, it was found
that:

— When the projection pole is taken in the
center of Europe, deformations increase with the
distance from the pole, and for our country the
relative linear deformations to the direction of the
parallels range from +4.78 m / km to +8.53 m / km,
and in the direction of the meridians from -8.46 m /
km to -4.76 m / km. Maximum angular deformations
vary between [0°32' + 0°44'];

— When the projection pole is taken in the
center of the Republic of Moldova, the deformations
increase with the deviation from the pole where the
deformations are null and the relative linear
deformations vary up to £ 12 cm / km (lower
compared to the Transversal Mercator projection for
Moldova [14]). Maximum angular deformations are
in the range [0°00'00 "+ 0°00'50"].

Following the study of Lambert Conformal Conic
projection (ETRS89-LCC) designed to draw pan-
European maps at scales smaller or equal than 1:
500,000, it was found that:

— When the projection pole is taken in the
center of Europe, and the standard parallels @5 = 35°;
Qv = 65°, on the territory of our country there are
negative linear distortions from -33.59 m/km in the
north, to - 30.20 m/km in the southern part of the
territory. Relative areolar deformations vary from -
66046 m*/km’ to -59488 m*/km’.

— When the projection pole is taken in the
center of the Republic of Moldova, and the secant
parallels on the territory of our country @ys = 46°; Qxn
= 48° the deformations decrease greatly
(approximately 20 times), so the linear deformations
range from -15.18 cm/km to 19.17 cm/km and the
areolar from -303.64 m*/km” to +383.40 m*/km’.

Following the study of the European Transversal
Mercator Projection (ETRS89-TMzn) which is
identical to the Universal Transversal Mercator
(UTM) projection recommended by the European
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Commission for pan-European compliant maps at
scales higher than 1: 500,000, it was found that:

— The zero strain lines cross the country's
territory approximately at 180 km symmetrically to
the axial meridian;

— The relative linear deformations have
negative and positive values ranging between -40
cm/km on the axial meridian and +32 cm/km in the
eastern part of the country;

— The relative areolar deformations have
negative and positive values ranging from -800
m?/km? on the axial meridian and +650 m?/km? in the
eastern part of the country.
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”First, there is the power wind, constantly exerted over the globe... Here is an almost
incalculable power at our disposal, yet how trifling the use we make of it”

1. INTRODUCTION

Wind energy has been used by mankind over
thousands of years. For over 3000 years the
windmills have been used for pumping water or
grinding (milling). Nowadays, in the century of
information technologies, nuclear energy and
electricity, thousands of windmills are used for
pumping water and oil, for irrigation and production
of mechanical energy to drive low-power
mechanisms on different continents.

With the launch of the European Technology
Platform on wind energy issues the EU
Commissioner A. Piebalgs said [1]: “Wind energy
technology is certainly one of the fastest growing
and plays an important role, contributing to create
a sustainable and competitive energy policy in
Europe”. Nowadays, the phrase “use of wind

(Henry David Thoreau)

energy” means, primarily, non-pollutant electrical
energy produced at a significant scale by modern
“windmills” called "wind turbines”, a term that
attempts to outline their similarity to steam or gas
turbines, which are used for producing electricity,
and also to make a distinction between their old and
new destination. If in 1973 the main incentive for
the development of WECS was the oil price, today
another incentive is added - the tendency of
mankind to produce “clean” or “green” electricity
with little or no carbon monoxide emissions. The
year 1993 was marked as the beginning of a wind
boom characterized by an annual increase of over
20% of installed power capacity. Thus, in 1999 the
global capacity increased by 4033 MW, which was
a record for the wind energy sector [2]. In the
period 1996-2016 the global wind power
cumulative capacity has increased about 80 times

Global cumulative installed wind capacity 2001-2016
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Figure 1. Global Wind Power Cumulative Capacity (Data: GWEC) [1].
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and has reached 486,8 GW in 2016, up 12% from
2015 (Figure 1) [3].

The undisputed global leader is the European
Community EU-27 with a 65% share, followed by
the China and USA. 2015 was a record year
for wind energy generation in the U.K, according to
National Grid. National Grid’s statistics show that
11 percent of the U.K.’s electricity was generated
by onshore and offshore wind; last year — up to 9.5
percent in 2014. The newly installed turbines
brought the country's total wind capacity to
13,602.5 MW and the U.K. has an installed onshore
wind energy capacity of 8.5 GW and offshore wind
energy capacity of 5.1 GW, onshore wind capacity
built in the past year was down from 1.1 GW [4].
Germany and India continued to be the most
important actors. Also, Brazil has achieved the
highest growth rates in all major markets. Africa,
Asia and Latin America will become the market
leaders of the next decade [4].

Very important result in the field was obtained
by some small countries. In July, 2017 Wind power
production in Lithuania soared by 40 percent in the
first half of 2017 year-on-year to 633 gigawatt-
hours (GWh), accounting for half of the country's
total electricity output during the six months [5].

Such a spectacular development knows no
other global industry sector worldwide. In the years
2007-2010 an annual growth over 21% was
expected. In fact, annual growth was of 35% on
average. For 2010 the global installed capacity
should have reached 160,000 MW. In fact, the total
value of 197,000 MW has been reached, with more
than 25% over the initial estimates. Germany
connected 626 MW of newly built offshore wind
capacity to power grids in the first six months of
this year and expects to see total installation of 900
MW in the full year [6].

Global wind power installations will nearly
double in the next five years as prices continue to
fall and countries develop renewable energy to
comply with emissions reduction targets, according
to research published in Global Wind Energy
Council (GWEC) flagship publication.

GWEC secretary-general Steve Sawyer said:
“Wind power led all technologies in new power
generation in 2015. Led by wind, renewables have
come of age and are transforming the power
sector”.

The global wind revolution was led by the
Chinese industry, which installed 30.8 GW of new
capacity and increased its cumulative capacity to
145 GW. Europe had a strong year thanks to
Germany’s record-setting 6 GW of installations,
while the US ended the year with a “surprisingly
high” 8.6 GW market.

The wind power industry is moving away from
an era of costly subsidies and is trying to become
more commercially viable and to bring down costs
for consumers. The industry groups said that latest
bids by companies to build and run turbines at zero
subsidy costs in the next decade offered
encouragement and reason to expand. “This
paradigm shift offers the next government chances
to lift expansion targets to at least 20 gigawatts
(20,000 MW) up to 2030 and at least 30 GW to
2035, utilizing the economic and industrial political
potential of offshore wind,” said the president of
HelWin-Cluster located in Germany [6].

2. INCREASING POWER AND
CONVERSION EFFICIENCY OF THE
MEGA-WIND TURBINE

These major results have been achieved
largely due to the optimization in terms of
conversion efficiency in mega-wind turbines, the
increase in power of a mega-wind turbine, and the
reliability of the basic element of a mega-wind
turbine — the blade. New research on the dynamic
response of the blade in the turbulence phases opens
up great prospects for the development of very
powerful wind turbines. Currently wind turbines
with a power in the range 1.1-2.5 MW are used to
form wind farms. But the current solid trend is to
increase the power of a wind turbine. Thus, the
American company VESTAS switched to the
production of wind turbines of 3.3 MW (from 2
MW) turbine installed power [7]. The German
company Siemens has assimilated series production
of optimized lightweight turbines of 3.3 MW for
low wind speeds. Currently, turbines with a power
of 5 - 6 MW are the most used. The British
company "DONG Energy Gunfleet Sands" has
announced that it installs two turbines of 6 MW
each, produced by Siemens [8].

Lately, several daring projects have emerged
aiming to overcome this power limit for a wind
turbine. Thus the American company "Winter Wind
Propels Texas" has reached a new record of 9.481
MW for a turbine [9]. Siemens will be supplying
wind turbines for a 16-MW wind farm owned by
the clean energy firm BayWare GmbH in Sweden
[10].

An absolute world record seems to be attained
by Danish researchers. Following five years of
research at the joint European project UpWind, led
by Risg National Laboratory for Sustainable
Energy, the Technical University of Denmark (Risg
DTU), scientists have now presented the first design
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basis for developing mega wind turbines of 20 MW
[10]. The researchers focused on the main
components in wind turbines to find answers to two
fundamental questions: Is it technically possible to
build a 20 megawatt wind turbine? Is it
economically feasible to build it? An intelligent
wind turbine blade is one of the solutions. Risg
DTU and DTU Mechanical Engineering have
significantly contributed in the development of
aeroelastic design methods for wind turbines of up
to 20 MW. Aeroelastic methods are used to
calculate the wind turbine's dynamic response to
turbulence in the wind. In the UpWind project, Risg
DTU and DTU Mechanical Engineering studied
aeroelastic methods, materials, management and
regulation and many other technologies to be
developed for designing a 20 MW wind turbine
[10]. "We have worked on developing several
different types of sensor systems such as pitot tubes
which are also used to measure the wind speed of
aircrafts. Should we introduce these innovations to
existing wind turbines, they would probably be
more expensive, but if they are implemented on very
large turbines the savings from load reductions
probably would be competitive. Our conclusion is
that upscaling opens up for new technologies”, says
Peter Hjuler Jensen, researcher from Denmark
Technical University [10].

It is noticed that the blade becomes an
important object to be sudied in the plan to increase
the power of a turbine. In the same context, the
authors come up with an original idea to increase
the wind turbine power by installing the blade at a
certain downstream angle in the rotor hub (Figure
2) [11].

The wind turbine with horizontal axis comprise
a tower (4), on which are installed a rotor (2) with
three aerodynamic blades (1), located on the hub of
the rotor (2) at an angle 6 relative to the vertical
plane of the rotor (2), the value of which is
determined by the formula:

D 3
. . Fmax )
0 = 2arcsin 22 = 2arcsmJ =
D D3EL,
. FpgxD?
arcsin —=—, Q)
12El,

where: ynax IS the amplitude of displacement of the
blade tip; D - rotor diameter; Fp, - maximum
deflecting force; E - modulus of elasticity of blade
material; 1, - the moment of inertia relative to the
axis of symmetry of the blade’s aerodynamic
profile. The distance from the vertical plane of
rotation of the blades 1 to the outer surface of the
tower 4 is minimal.

The horizontal axis wind turbine operates in the
following manner: the action of the wind currents
on the aerodynamic profile blades 1 generates the
aerodynamic effect, which drives the blades 1 in
rotation motion transmitted to the rotor 2. If the
blades 1 are located perpendicular to the rotor shaft
2 at the distance A (Figure 2) from the vertical
plane of rotation of the blades 1 to the outer surface
of the tower 4, at low wind speeds, the blade 1 is
practically unwarped, and the rotatable area of the
rotor 2 is determined according to the formula:

A="2% 2

And the generated power is determined according to
the formula:

1
PO = Eka3AO y (3)

Where: k is conversion efficiency; p — air density; V
— air speed; D, - wind rotor diameter.
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Figure 2. Wind rotor with vertical installed blades
[11].

At high wind speeds, the blade 1 warps (Figure 3,
b) at the distance a from the tip of the blade 1 to the
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Figure .3. Calculus diagramé for a blade installed with ﬁo downstream bending anéle (a, b) and wi'th
downstream bending at the angle 6 (c, d); the coordinates of the blade in normal section (e).

outer surface of the tower 4, its tip moving as  (Figure 3, c), and the rotatable area of the rotor 2 is
indicated by the arrow ym., which is determined  determined according to the formula:
according to the formula:
2 2
Fr(%) o =73 = 0
Ymax = T 3EL (4)
Y In this case converted energy is determined
according to the formula (3).
At high wind speeds, the blade 1 warps (Figure
3, d) at the distance b from the tip of the blade 1 to
the outer surface of the tower 4, its tip moving as
indicated by the arrow ym., which is determined

according to the formula:

where: Fna is maximum bending force generated
by wind currents acting on the blade 1; D, - wind
rotor diameter; E — elastic modulus, first degree, of
the blade 1 material; 1, — moment of inertia of the
blade 1 section against the axis “y” (Figure 3,e).

The rotatable area of the rotor 2 is determined
according to the formula: e (ﬂ)3

max 2

Al _ n_Df’ (5) Ymax = W' (8)

The rotatable area of the rotor 2 is determined

— _ . Ymax
Where D;=Dycos8, and 8 = 2arcsin - according to the formula:

0
The generated power is determined according I
0

to the formula: Ay =~ 9)

Converted energy is determined according to the
formula (6).

Thus, when bending the blade tip at an angle

If the blades 1 are located at an angle 6  pelow 7° the rotor diameter will decrease by approx.
downstream of the vertical plane of the rotor 2 at 204 and consequently, the converted wind power
the distance B from the vertical rotation plane of the  will also decrease by 2% (in the calculus formula,
blades 1 to the outer surface of the tower 4, at low the power is direct'y proportiona| to the rotatable
wind speeds, the blade 1 is practically unwarped  area of the rotor), which for an installed turbine
power of 5 KW represents approx. 100 KW.

1
P]_ = Eka3A1 (6)
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CONCLUSIONS

The comparative analysis of the two examples
demonstrates that, when installing the blades 1 at
the angle @ downstream of the vertical plane of the
rotor 2, at high wind speeds (when the energy
potential is high) the blade 1, by warping, gets in a
position close to the vertical one, thus enlarging the
rotatable area, therefore also the amount of
converted energy.

By placing the blades 1 on the hub of the rotor
2 at the angle 6, once warped under the action of
wind currents at high wind speeds, the blades 1 will
get in a position close to the vertical one. Therefore,
in order to avoid collision between the blades 1 and
the tower 4, the plane for installing the blades 1 in
the hub is closer to the outer surface of the turbine
tower 4 (B<A), which results in reduced bending
moment generated by the forces acting on the
blades 1 at high wind speeds. This in turn ensures
lower stress on the mobile elements that connect the
wind rotor 2 and the nacelle 3 to the tower 4. There
also occurs a reduction in the forces acting on the
bolts that fasten the tower 4 to the basement 5.
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RESPIRATION OF UNSHELLED WALNUTS (JUGLANS REGIA L)AND
WALNUT KERNEL

Eugenia Boaghi, PhD student
Technical University of Moldova

INTRODUCION

During postharvest handling and storage, fresh
walnuts lose their quality via the respiration
process. Walnut deterioration, such as lipid
oxidation or impaired flavor, may result if the
respiration rate is high. In order to minimize losses
due to respiration, and thereby increase both market
quality and shelf life, walnuts must be stored in a
low temperature and low (70%) humidity
environment. In this experiment the respiratory rates
of nuts in English walnut (Juglans regia L.) were
studied.

1. WALNUT QUALITY CHANGES
DURING STORAGE

Worldwide walnuts are recommended as a
constituent of balanced human nutrition. In
Moldova, walnuts have been and continue to be a
valuable agricultural product. Moldova is favorably
positioned from a geographical point of view, on
both climatic and pedological conditions for the
cultivation of nuts [1], being among the top ten
kernel and unshelled walnut producers in the world
[2], The volume of production reaching about 30
thousand tons per year [3].

Storage of fresh harvested walnut for a certain
period of time - is one of the most important
processes [4]. The evolution of the chemical
compounds of the walnut kernel is carried out in
several ways, but the basic direction is breathing,
which in fact presents a range of biochemical
oxidation - reduction reactions.

It is obvious that the rate or intensity of
respiration depends on the chemical composition of
the walnut kernel, the degree of maturation and
other external factors such as temperature, oxygen
concentration in the air, etc [5-6]. Breathing is one
of the oxido-reduction processes that can lead to the
oxidative degradation of walnut lipids, respectively
their qualitative degradation. It has been
demonstrated [4] that under certain conditions the
respiration intensity of walnuts is relatively slow.

For this reason, the purpose of this study was
to investigate the intensity of walnuts respiration, as
well as its dependence on the morphological state of
stored fruits (nuts in shell or kernel) and on the
temperature of the storage medium.

2. MATERIALS AND METHODS

During the research, walnuts of Calarasi variety
from the harvest of 2014 were used.

To assess the intensity of respiration, as well as
the influence of temperature on it, were used both
nuts in shell and kernel.

To assess the influence of temperature on the
respiration intensity of unshelled walnuts and
kernel, they were kept under four temperature
regimes: 6+2°C, 18+2°C, 30+2°C and 50+2°C. The
respiration intensity of breathing was determined by
the confined atmosphere process as recommended
by Boysen -Jensen [7]. The CO2 capture method
removed from the product with alkaline solution is
the most perfect and most commonly used in
scientific work.

3. RESULTS

Respiration is affected by a number of
environmental factors such as light, temperature,
chemical stress, pathogen attack, the action of
radiation, the action of humidity, etc. The most
important post-harvesting factors are temperature,
atmospheric composition and physiological state.

The process of respiration of the fruit is
relatively large topic discussed in the scientific
literature and specialist, but the studies on Juglans
Regia nuts are very limited [8-10], and on the nuts
grown in Moldova are totally lacking. The evolution
of breathing intensity of fresh nuts (directly after
harvesting) kept at 20° C was monitored for 60 days
from storage.

Initial respiration intensity of the walnuts is
quite high, but falls sharply in the first 15 days of
storage. In the following period, the respiration rate
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Figure 1. Evolution of respiration intensity of fresh
harvested walnuts.

continues to decrease at a much lower rate. This
decrease is likely (at least in part) related to the
reduction in walnut moisture from 20% for fresh
walnuts to 12% after 15 days and 8% - towards the
end of storage.

In order to identify the impact of the ambient
temperature and the walnuts morphological state on
the respiration process, the respiration intensity of
unshelled nuts (dried up to W = 8%) and of the
walnut kernel at different temperatures was
studied. The results obtained are shown in Table 1
and Figures 2 and 3.

Table 1. Respiration intensity of unshelled nuts and
kernel at different temperatures, mgCO2/kg*h.

Prodct Temperature, "C
4£2 | 162 | 30+2 | 50+2 | 60+2
Unshelled | 4,55 | 6,37 | 17,6 | 1525 | 13,2
walnuts
Walnut 5,41 7,3 22 19.8 | 15,32
kernel
Ir=f(t), unshelled walnuts
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Figure 2. Dependence of the unshelled
walnut respiration intensity of the ambient
temperature.

The obtained data reflects the respiration
intensity of walnuts in the shell. Maximum values
of this indicator were obtained by storing walnuts at
30 ° C (17.6 mg CO2 / kg * h), after t> 40°C the
intensity of walnuts tends to decrease.

Ir=f(t), walnut kernel

25 T
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10 +

Ir, mg CO2/kg*h

y=-0,0004x% + 0,0234x2+ 0,1708x + 3,042

R®=0,8858
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Figure 3. Dependence of the walnut kernel
respiration intensity of the ambient temperature.

It has been found that the respiration intensity
of the walnut kernel is greater than that of the nut in
the shell. From the figures and equations presented
we deduce that the respiration rate of walnuts and
nuts depends largely on the temperature of their
storage. Respiration intensity in both cases increases
slowly with increasing temperature from 4 to 20°C,
then suddenly rises to the maximum value at
temperatures of about 30-40°C, followed by a
decrease in respiration intensity at higher
temperatures. It is worth mentioning that the
respiration of the kernel is greater than the walnuts
in shell, the shell serving as a barrier to the direct
contact between the kernel and the oxygen.

Increased respiration intensity in the
temperature range 20-37° C can be explained by
increasing the activity of lipases that induce lipid
hydrolysis processes and increase the amount of
substrate (fatty acids) for respiratory processes.
Endogenous lipids in the walnut kernel hydrolyze
lipids to glycerin and free fatty acids, which are
then oxidized to produce the energy required for
germination and plant growth. At temperatures
above 40°C enzymes are denatured and inactivated.

The dependence of the acidity index
(expressing the free fatty acid content) of unshelled
walnuts and kernel fats of nuts held at different
temperatures is shown in Figure 4.

It is noted that the acidity index correlates with
the storage temperature, but more pronounced in the
case of the core and slower in the case of nuts in the
shell.
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Figure 4. Dependence of acidity index of
unshelled walnut and kernel lipids of storage
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CONCLUSIONS

Initial respiratory intensity of walnuts is quite
high, but drops sharply in the first 15 days of
storage. The rate of breathing increases slowly with
increasing temperature from 4 to 200°C, followed
by a sudden increase to the maximum value at
temperatures of about 30-400°C followed by a
decrease in breathing intensity at higher
temperatures. A relationship has been established
between  breathing intensity and  storage
temperature, as the temperature increases product
respiration rate increases sharply (2, 3 times for
each 10°C) and at 50 - 55°C reaches a maximum.
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INTRODUCTION

The study of creativity has a major interest in
the current context of our society. It is important for
companies to determine how creative their products
can be, as innovation can generate 75% of their
revenues [1]. As a result, companies and
professionals responsible for expressing their
creative potential need to use methods and measures
to distinguish products that are considered the most
creative from those that are less creative.

The general objective of this study is to
contribute to the analysis of the different factors
responsible for differences in the way creative
works are evaluated. The research is focused on the
field of graphic design, described by La Maison de
Artistes as intended to ”convey a visual message in
all areas of life”.

More specifically, our general objective can
be subdivided into two parts:

* First, we want to identify the criteria used
spontaneously by judges during the evaluation of
the creativity of graphic design.

o Second, we want to determine the
differences between assessments performed by
judges with different profiles. The profiles taken into
account are based on two factors: the “professional
perspective” of judges — depending on their
professional status and can influence their perception
of graphic design — and their level of experience in
the professional field — and their level of experience
in the field of design (measured in number of years
spent practicing an activity in this field).

1. CREATIVITY

1.1. Definition of creativity

Anyone working on creativity first has to
define his or her understanding of this term [2].
However, such is the complexity and
multidimensionality of the subject that a clear
definition is difficult to achieve.

Plucker, Beghetto, and Dow selected 90
different articles from peer-reviewed journals on

creativity, business, education, and psychology,
restricting their choice to those with the word
“creativity” in their title. Only 38% of these articles
explicitly defined creativity [2].

Some authors opine that creativity escapes
definition [3] [4]. For example, Amabile asserts that
the current state of science does not provide a
sufficiently clear description of creativity for it to
be given a definition. She claims that there is a
plethora of data, but a dearth of definitive
statements: we cannot yet establish the cognitive
profile of a creative individual, that is, a person with
all the traits and abilities needed to ensure the
production of a truly creative outcome. Nor can we
list the features that set a truly creative outcome
apart from a noncreative one. However, quoting
Kosslyn’s observation that it is not necessary to
begin with a crisp definition of an entity in order to
study it” [5], Amabile suggests that as long as the
entity under consideration can be recognized with a
reasonably good consensus, it makes sense to
proceed with a scientific examination of that entity.

Many authors writing about creativity
nonetheless attempt to provide some kind of
definition of the term. Sarkar and Chakrabarti
analyzed over 160 definitions of creativity and
arrived at the following common definition:
”Creativity occurs through a process by which an
agent uses its ability to generate ideas, solutions or
products that are novel and valuable” [6]. This is
the definition we adopted for the purposes of the
present research.

In a summary of scientific research into
creativity, Michael Mumford suggested: "Over the
course of the last decade, however, we seem to have
reached a general agreement that creativity
involves the production of novel, useful products”
[7] or, in Robert Sternberg's words, the production
of ”something original and worthwhile” [8].
Authors have diverged dramatically in their precise
definitions beyond these general commonalities:
Peter Meusburger reckons that over a hundred
different analyses can be found in the literature [9].
As an illustration, one definition given by Dr. E.
Paul Torrance described it as "a process of
becoming sensitive to problems, deficiencies, gaps
in knowledge, missing elements, disharmonies, and
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so on; identifying the difficulty; searching for
solutions, making guesses, or formulating
hypotheses about the deficiencies: testing and
retesting these hypotheses and possibly modifying
and retesting them; and finally communicating the
results [10].

Creativity, with all its complexity and
multidimensional aspects, is difficult to define in a
clear and easily generalizable way. For this
research, we will refer to the definition proposed by
Sarkar and Chakrabarti [6], resulting from their
analysis of about 160 definitions resulting from
various research in the field of creativity. According
to them, the common feature of all definitions of
creativity is that it appears through a process
implemented by the individual to generate ideas,
solutions or products that are new and valid.

Moreover, in order to be recognized as
creative, productions must be judged by what
Csikszentmihalyi [11] in its systemic model calls
“the field”, constituted by a group of people or
institutions playing the role of gatekeepers (fig. 1).
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Figure 1. General Systems Model of Creativity [11]

It is the latter who will accept or reject
production so that it may or may not be part of the
domain (the domain), constituted by a set of cultural
knowledge and symbols. It seems, therefore, that in
order to obtain a positive judgment or approval for
creative production, the author must become
familiar with the requirements and values of the
judges who will evaluate it in order to satisfy them.

1.2. Perceptions of creativity

Creativity is a subject that arouses a great
deal of interest and curiosity. People are fascinated

by the way in which famous creative personalities
such as Albert Einstein and Pablo Picasso came up
with  their discoveries or produced their
masterpieces [12]. But creativity is not only about
the great art, it also concerns the everyday life,
since most of the artifacts present in our
environment are the consequence of people’s
creative invention [13] [14] [15].

Back in the 1950s, psychologists shifted their
attention from the works of geniuses to those of
ordinary people, and the late 1980s witnessed a
growing interest in the social and cultural dynamics
of creativity, including in everyday life [16] [17].
Increasing use is now being made of consensual
forms of validation [3] [18], and creativity has
started to be perceived of as something that takes
place in the context of the community, within
networks of social relations and social interactions,
and using existing cultural artifacts.

The growing interest for the subject became a
large public center of interest: self-help books,
courses and workshops on how to develop one’s
creativity are extremely popular in today’s society.
There is an increasing demand for innovation in our
society, in the form of new products, but these new
products must be tailored to users’ actual needs and
cognitive abilities.

From the theoretical point of view, the
societal approach described above contrasts
personal creativity, or creativity with a small ¢, with
“historical creativity” or Creativity with a big C
[19] [12]. Personal creativity refers to creations that
of lesser importance for humanity as a whole, but
which nevertheless have a great deal of value for
their authors, as they are the result of an individual
process. Historical creativity refers to the
discoveries and masterpieces of famous creative
personalities.

Beghetto and Kaufman extended this
discontinuous view of the creativity concept by
introducing the Four C model of creativity, adding
to the existing creativities (with a small ¢ and big
C), creativity with a mini ¢, which refers to the
”novel and personally meaningful interpretation of
experiences, actions, and events” [20] and creativity
with a pro c, referring to the creativity expressed
through people’s creative professions, without any
major impact on history.

In lines with these hypotheses, Johnson and
Carruthers divided creativity into four categories:
(1) Creation-common-place, of which the result is
neither  surprising nor uncommon, just a
consequence of human activity; (2) Creation-
creative-domain, where the creative domain can be
art, the media, and so on, but where the creative
discovery is made on an individual scale; (3)
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Creative combination, which involves the
improvement of an already existing artifact, by
modifying a single feature such as method, context
or use; and (4) Creative-new, which is innovative in
the context of the history of humanity [21].

This desire to categorize creativity reflects
the existence of different expectations associated
with creativity, described by Sarkar and Chakrabarti
[6]. The novel and valuable character of a product is
perceived differently according to whether it has
been created by a kindergarten pupil, a nonexpert
adult or a creative professional.

In this research, in relation to the typology set
out above, we focused on a brand of creativity that
lies midway between the small-c and pro-c
categories, insofar as the authors of the creative
outcomes we analyzed were students enrolled on
creative courses.

2. RESEARCH FRAMEWORK AND
STUDIES

The aim of this study is to collect the criteria
that people consider as important when assessing
creativity in graphic design. In this study we aim to
collect criteria reflecting the theoretical viewpoints,
mental representations and declared priorities of our
participants. In order to obtain that information, we
asked the participants to express their criteria
independently of any specific examples of design.
Moreover, the participants involved in this study
were not provided with lists of suggested criteria,
but had to quote spontaneously what is important to
them, while assessing the creativity of design.

The first objective of this research is to find
out whether there is a set of general criteria adhered
to by most people.

Second, is to analyze differences and
common points between criteria proposed by
participants with different professional viewpoints
and with different levels of expertise in design.

2.1. Method

For this study we choose to use a survey for
collecting the qualitative data, which were then
analyzed with the use of an adapted version of the
grounded theory method. The findings were then
transformed into quantitative variables and
statistically compared, in order to determine the
differences observed between different groups of
participants.

2.1.1 A survey with open questions

The most appropriate way to discover what is
important for participants to assess creative design
is simply to ask them about the criteria they think
are the most suitable for this domain. Therefore, for
the phase of data collecting we used an online
survey with open questions.

2.1.2 Data analysis

To analyze the responses given during the
survey, we adapted the grounded theory method.
More specifically, in this study we proceed as
follows:

e First we identify codes, by collecting
terms used by participants of the survey to describe
the criteria of creative design assessment. Thus we
obtain a list of terms, which comprises different
propositions of criteria expressed in various ways
and by different numbers of occurrences.

» Second, we group the terms with similar
content, in order to find the common concepts.
Therefore, we assembled them in order to create the
categories — entities spontaneously proposed by
participants as important to evaluate creativity. For
each category, we find the most representative
label.

Using this methodology, we expected to find
relatively  detailed information about the
representations and approaches to creative design
assessment. More precisely, (1) our data show the
vocabulary spontaneously used by people to
describe criteria for assessing graphic design, (2) we
compare the quantity and the nature of criteria
mentioned by participants  with  different
professional backgrounds and levels of expertise.

2.2. Participants

2.2.1. Recruitment

Our participants were recruited via Facebook
and email invitation to fill in an online
questionnaire. We sent invitations to participate in
our study to approximately 150 design professionals
and 100 other people. 61 design professionals and
14 other people responded positively to our demand
and filled correctly the questionnaire. The
participant’s age is minimum 19 and maximum 67
years old.

This way of collecting responses seems the
most appropriate, as it allows us to reach design
professionals in the entire country. We could access
a high number of people with the appropriate
profiles, even if we knew that the percentage of
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responses would be lower than if we contact them
in person.

2.2.2. Establishing specialization profiles

We asked each participant what was precisely
his or her professional activity and to indicate the
number of years spent on this activity. They could
choose one or more activities between:

- Graphic designer

- Graphic Design Student
Aurt director

- Art teacher

- Other

We reserved the other category for
participants whose activity was not connected with
design, in order to obtain the control group of
laypeople. We needed this group to compare the
results obtained by the design professionals with
those obtained by participants having no
professional experience in design. Moreover, this
group can be considered as the design audience and
their opinion reveals the viewpoint of users’
experience and their implicit theories about
creativity.

Numerous participants indicated multiple
professional activities, thus we decided to describe
our sample in a more detailed way. Many
professional designers are also art directors.
Because of this, we decided that being an art
director is a decisive criterion, since it changes the
viewpoint on the domain: art directors are
supervising the global directions of design and often
they give directions to designers. We therefore
separated our participants who were only designers
from those who were art directors, even if it their
activities were multiple.

Being an Art teacher is an even more decisive
criterion, as being able to explain the design to
others, often from a theoretical perspective, also
changes the viewpoint on the domain. If
participants indicated that they were art teachers,
we included them in the group of teachers,
regardless of the other activities that they declared.
Thus, even if a participant was not only a teacher,
but also an art director or a designer, we qualified
him or her as a teacher.

Because of this, for the participants
professionally connected with design, we obtained
the following groups:

- Designers

- Artdirectors

- Art teacher

- Graphic Design Student

2.2.3. Establishing experience profiles

Our aim was also to analyze differences
related not only to the design specialization but also
to the participants’ level of professional experience
in design. Within the same sample, we created
additional groups.

Moreover, we aim to identify differences
between participants, depending on their level of
experience in the design field. We created the
following groups:

- Participants with more than 10 years of
professional experience in the design domain

— 11 persons.

- Participants with 5 to 10 years of professional
experience in the design domain - 11
persons.

- Participants with 3-5 years of professional
experience in the design domain — 6 persons.

- Participants with 1-2 years of professional
experience in the design domain - 19
persons.

- Participants with no professional experience
in design at all, that we will laypeople — 28
persons.

2.2.4. Final sample

Finally we obtained a sample of 75
participants.

In order to obtain the groups with different
professional backgrounds, we created the following
groups:

o 18 designers (9 males and 9 females, 7 with
1-2 years, 3 with 5-10 years, 4 with 3-5
years, 1 more than 10 years, 3 with no
professional experience)

e 10 art directors who are not teachers (9
males and 1 female, 5 with more than 10
years, 3 with 5-10 years, 1 with 3-5 years, 1
with 1-2 years)

e 8 art teachers (4 males and 4 female, 4 art

teachers with 5-10 years of professional

experience, 1 art teachers with 3-5 years, 2

more than 10 years, 1 with no professional

experience).

25 Graphic Design Student

14 Others

We chose 10 years of professional experience
as limit differentiating experts from other
participants, as suggested by a number of authors
[22] [23] [12]. We compared data obtained from
these participants with those obtained from less
experienced design professionals and from
laypeople.
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2.3. Material

We created one questionnaire using Google
documents. Furthermore, all participants were
provided with instruction to write down, using their
own words, the criteria that allow them to evaluate
the creativity in the graphical design task.

2.4. Procedure for criteria finding

To analyze the data from all the participant’s
responses, we proceeded in three steps.

2.4.1. First step: identifying codes

We made a list of all the terms proposed by
participants as criteria to assess graphic design.
Therefore, these terms contains information about
the subjective representations of what creativity in
design is, and about the vocabulary used by
participants to evoke the criteria to assess this
creativity. The same term could be proposed by
different participants. We collected the terms
proposed to evaluate the creativity of graphical
design.

2.4.2.Second step: categorization of finding
criteria

Having a list of terms, we then proceeded to
categorize their contents, in order to find those,
which could be interpreted as synonyms and label
these terms under the same concept.

For example, a label Originality was
suggested to group the following terms from the
graphic design list:

Innovation, presenting the message in an
original way, original processing, new, innovative,
surprising, cessation of what is usual, unusual,
different, not ordinary, new idea.

We eliminated the items that appeared just
once, without being linked to any category, or that
were difficult to interpret.

To understand which criteria are the most
commonly mentioned, we analyzed the number of
occurrences of each of them in the participant’s
proposals. If participants used more than one item
belonging to the same criteria, we considered that
they used synonyms to describe the same criterion.

2.4.3.Third step: identification of criteria in
creative assessment

We carried out the categorization of our
criteria with the goal of obtaining criteria and their
number of occurrences. We then analyzed the

number of occurrences of each criterion in the
participant’s proposals. If participants used more
than one criteria belonging to the same criterion, we
treated it as a single occurrence of that criterion.

2.5. Categorization results and criteria
finding

During the categorization process, 21
categories were created to represent criteria for the
assessment of graphic design creativity. We present
all of them in the table 1, each with a short
description and the numbers of times that was
mentioned each criterion as being important when
assessing creativity in graphic design.

We can observe that Originality obviously
has the highest number of occurrences. This was the
only criteria that had more than 50% of occurrences
and of which we can assume that, according to the
participants, it has a high importance for creativity.
There was also Design elements, Comprehension
message, Aesthetic, Creative person qualities,
Concept, criteria mentioned by more than 10 % of
the sample.

2.5.1. Criteria depending on the
participant’s professional backgrounds

The data are collected in a table whose lines
are the participant’s professional backgrounds, the
columns of which are the criteria and whose general
term x; is the number of times the criterion j is
mentioned by the participants i (Table 1). This table
can be seen as a contingency table considering that
it has n criteria descriptions and these descriptions
are ventilated by two categorical variables: the
participant’s professional backgrounds and the used
criteria.

Correspondence analysis’s based on the
analysis of the contingency table through the row
and column profiles [24]. Row profiles correspond
to the relative frequencies of the different criteria
mentioned by each group of participants with
different professional backgrounds.

Dimensions are typically plotted to visualize
the relationships among the variables. In CA, this
graphical representation is called a “map”.

Results of the CA were generated using the
following code in RStudio [25]:

data <-
read.table(*'C:/Users/user/Desktop/poster.txt",
header=TRUE,sep="\t", na.strings="NA",
dec=",", strip.white=TRUE)

summary(data)

library(FactoMineR)
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Table 1. The criteria related with creativity that were cited by all the participants in the area of Graphic

Design
Numbers of
times that
N Criteria Definition was
mentioned the
criteria
1 Originality Reference to innovation, uncommonness 41
2 Design elements Visual components of design 13
3 Comprehension message Degree to which it_is compr_ehenﬁye for the user to 11
understand the design functionalities
4 Aesthetic The appearance of design 10
. . Describes the characteristics considered as important
5 Creative person qualities f L 9
or person creativity
5 Concept dQue_llity_ and the elaboration of the idea on which the 8
esign is based
7 Simplicity Use of simple means and minimum of elements 7
8 Quality of execution Precision and finishing of the design work 7
The way in which the design elements should be
9 Harmony adjusted with each other to create an impression of 6
unity
10 | Style Underl_ines the importance of some strong, 5
recognizable traits
11 | Layout Organization of the design elements on the given 5
surface
12 | Functionality the quality of being suited to serve a purpose well 5
13 | Emotions conveyed Evoking emotional reaction 5
14 | Professionalism the competence or skill expected of a professional 4
15 | Relevance to the subject Importance of the semantic connec_tion bgtween the 3
content and the theme of the graphic design
16 | User appropriateness Connected with usability of the design 1
17 | Tools Technology used during the creation process 1
18 | Impact A marked effect or influence 1
19 Creative process Divergent thinking and visibility of the creative 1
characteristics process within the final production
20 (;r;%rl?gter adapted to the The design is adapted to the public needs 1
21 | Appeal Attracting the target attention 1
res = textual furthest away from the origin and therefore have the

(data,num.text=13,contingence.by=3)
res$nb.words
descfreq(res$cont.table,proba=0.2)
res = CA(res$cont.table)

The map is presented in Figure 2. The origin
on the map corresponds to the centroid of each
variable. The closer a row profile’s vector location
is to the origin, the closer it is to the average profile.

Dimension 1 is represented by the horizontal
axis; Dimension 2, the wvertical axis. Along
Dimension 1, we see on the map that Art Teacher
and Graphic Design Student are opposed and

most importance. Along Dimension 2, we see that
Art Director and Graphic Designer have different
vision about assessing criteria declared as important
for the graphic design creativity assessment.

When analyzing data obtained within the
groups with different backgrounds, we observed
that for Art directors seem very important
Originality, Harmony and Aesthetic.

Art teacher considerate more important
criteria for assessing creativity in graphic design the
Originality, Aesthetic, Design elements. This is the
only group that shared moderately their conside-
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Figure 2. Correspondence analysis map of criteria
used during the interview, within groups of persons
with different backgrounds.

ration for Comprehension message.

Graphic Designers shared at least more
interest to Originality, Creative person qualities
and Creative person qualities.

For Graphic Design Student seem very
important Concept, Simplicity, Comprehension
message and Originality. Graphic Design Students
shared their consideration to Originality as highly
important for graphic design creativity, to a higher
degree than other groups. We did not want to keep
the criteria related to the creative-process or person,
nevertheless in this case the number of participants
with this specific profile that mentioned this
criterion seemed high and we judged it interesting
to note it as a specificity of student’ group.

For Other people seems important
Originality, Comprehension of message, Concept
are most important criteria.

2.5.2. Criteria depending on the
participant’s level of experience in graphic
design

When comparing the results of participants
depending on their level of experience, we observe
that the distribution of the most cited criteria is not
equal.

Results of the CA were generated using the
following code in RStudio.

data <-

read.table("C:/Users/user/Desktop/poster2.txt

", header=TRUE,sep="\t", na.strings="NA",

dec=",", strip.white=TRUE)

summary(data)

library(FactoMineR)

res =

textual(data,num.text=13,contingence.by=4)

res$nb.words
descfreq(res$cont.table,proba=0.2)

res = CA(res$cont.table)

The map is presented in Figure 3. The origin
on the map corresponds to the centroid of each
variable. The closer a row profile’s vector location
is to the origin, the closer it is to the average profile.

Along Dimension 1, we see on the map that
the group of participants with 1-2 years of
experience in graphic design and Impact are
furthest away from the origin and therefore have the
most importance. Along Dimension 2, we see that
participants with 3-5 years of experience in graphic
design and Appeal have the most importance. These
results indicate that the most important difference or
largest deviation from independence in the sample
is between 1-2 years of experience in graphic
design/Impact and the other groups of persons and
criteria. The second most important difference is
between participants with 3-5 years of experience in
graphic design / Appeal and the other groups of
persons and criteria. The other responses being
closer to the origin imply that the deviations from
the expected proportions are relatively small.

. appeal
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Figure 3. Correspondence analysis map of criteria
used during the interview, within groups of persons
with different level of experience in graphic design.

First axe separate the group which have few
experience from the group of more than 5 years of
experience. The second axe separates the group of
3-5 years of experience (style, functionality) of the
group with 1-2 years of experience (simplicity).

For people with the 1 - 2 years of experience
in graphic design seems very important Originality,
Simplicity and Comprehension message.

3-5 years of experience in graphic design
shared at least more interest to Originality, Style,
Functionality and Appeal.

The people with 5 — 10 years of experience
in graphic design consider more important criteria
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for assessing creativity in graphic design the
Originality, Design Elements, Layout.

The people with more than 10 years most
important criteria are Originality, Aesthetic and
Layout.

Asserted experts (5-10 years and more than
10 years of experience) show a common preference
for a quite moderated quantity of criteria, but most
of them reach the threshold of high importance. The
distribution of their most shared criteria reflects the
general preferences.

For No professional experience it is
important Originality, Design elements,
Comprehension message and Concept.

CONCLUSIONS

The results of this study have enabled to
identify in greater detail the creativity criteria used
in the area of graphic design. Furthermore, it
allowed us to understand the influence of judges’
characteristics, such as their professional
background or level of experience in design, on the
use of those criteria.

This study allowed us to understand better
the nature of detailed criteria, representing the
mental representations of design creativity. We will
use criteria cited with the highest frequency by the
participants of this study, in order to find out to
which degree they influence the overall creativity
assessment.

The first goal of this study was to find out
whether there is a set of general criteria that people
find important for the design creativity. After
analyzing our findings, we can propose such a set of
the most important criteria. Thus, for graphic design
area, on which we focus in this study, it would be
Originality, Design elements, Comprehension
message and Aesthetics Creative person qualities.
Additionally, we have Concept criterion was cited
by participants few times, thus, we consider it as a
moderately important criterion.

Some criteria issued from the state of art,
were not included in our set of the most important
criteria, since they were mentioned by a lower
number of our participants: Appeal, Character
adapted to the public, Creative process
characteristics, Impact, Tools, and User
appropriateness. It seems that in people’s mental
representations these criteria do not play the major
role. Nonetheless, even if these criteria do not seem
to be declared as important for creativity, it does not
mean that they are not taken into account during the
real situations of design assessment.

Our second goal was to verify if mental
representations of creativity are different depending
on the professional viewpoint and on the level of
experience in graphic design.

First, we analyzed criteria declared by
participants with regard to their different
professional viewpoints. The most striking
difference between the four profiles is that
designers seem to have the most developed mental
model of creativity, since comparing to other
groups, they share the most important number of
criteria that they consider important for creative
design. While considering only the graphic design
criteria, we can see that Style, Creative person
qualities and Quality of execution are especially
more considered by designers, than by other groups.

If we look at the quantity of criteria on which
agree art directors, we see that it is moderate
compared to designers. Art directors’ considerations
for graphic design criteria are very similar to those
found in general results, which could be interpreted
as a validation of this group as being the appropriate
representatives of the domain voice. If it’s their role
to be opinion leader, to select the memes and
transmit them to the relevant audience their choices
and preferences should be somehow reflected by the
choices and preferences of the domain in general.
This is also in lines with Hooker, Nakamura and
Csikszentmihalyi: domain gatekeepers should be
able to identify the adequate degree of
appropriateness and novelty, which means that to
identify this adequateness, they should share, or at
least have the knowledge about the mental
representations of different actors of the field.

Teachers seem to have the strictest vision of
creativity: they agreed on the lowest number of
criteria. Their approach to creativity is similar to
that of art directors, but comprises fewer criterions,
which confirms that both groups are close to each
other and can be put under the common label of
domain gate keepers, but with a slightly different
focus. In comparison to teachers, art directors’
professional role consists more in meeting the
audience’s values. It seems that teachers developed
a system of creativity values that is not only clear,
but also restricted to only few shared criteria. The
important number of non-shared criteria could be a
result of differentiation of the approach to the
design developed during the years of teaching
experience, during which theory meets the variety
of individual pedagogical cases. This could be
interpreted in line with Caroff and Besancon [26],
who underlined that some experts could diverge in
their opinions about creativity, since their subjective
understanding of it was developed differently
during the acquisition of their own experience.
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Nevertheless, we should also remember that the
quantity of participants in this group was lower than
in other group, which might influence the results.

When comparing the results of participants
with different levels of experience in design, we
can see that the main difference between other
people and the more experienced participants is in
their approach to the appropriateness criteria.

These findings are the most visible within
more detailed criteria results concerning graphic
design area: we can see that other people cited only
Originality and Emotions conveyed as highly
important for creativity. We can even observe that
asserted experts agreed strongly on a smaller
number of criteria, while intermediary experts
agreed moderately on a higher number of criteria.

With increasing experience the professionals
of design find more shared criteria and when they
achieved the asserted expert’s level, these criteria
are reduced to a smaller number, but shared by
more individuals. It could be due to the fact that
more the experience of people increase in the
graphic design area, more the criteria are shared.
With time needed to acquire the experience, several
criteria lose their importance and the agreement is
kept only for those criteria that kept their
universality towards different situations that can be
encountered during the design professional’s career.
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ARCHITECTURE OF THE ARMENIAN CHURCH OF HOLY APOSTLES
PETER AND PAUL IN CHERNIVTSI

Iryna Korotun, prof. Dr.Sc.
Yuriy Fedkovych Chernivtsi National University

The contribution of Armenian culture to
the development of world culture, town
planning and architecture is the subject of
scientific interest and the works of many
theorists and practitioners of architecture and
art criticism (history). The cultural heritage
within the existing borders of the Republic of
Armenia has been studied significantly and has
received international recognition. Invaluable
treasures of Armenian architecture include:
complexes of the monasteries Ahpata and
Sanain, cathedrals and churches of Echmiadzin,
Zvartnots temple, Geghard monastery, which
were included in the list of UNESCO World
Heritage sites. As for the study of certain
architectural objects that have emerged as the
contribution of Armenians to the architecture of
numerous European cities, in particular within
the territory of modern Western Ukraine, these
issues  still await consistent  scientific
generalizations.

It is known that within the limits of the
lands belonging to the territory of Western
Ukraine during this period, large Armenian
colonies were practically in all regions: in
Podillya, in Galicia, in Bukovina (partly

Chernivtsi region).
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Figure 1. Street of Jakob von Petrovich.
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Armenian Church of Holy Apostles Peter
and Paul was built between 1869 -75. At that
time, Bukovina was part of Austrian Empire.
The authoritative Austrian scholar and
recognized expert on the history of Chernivtsi -
Raimund Frederick Kayndl in his studies [1, p.
234] revealed the information about 4
Armenian-Catholic  families, which were
registered by the Polish border commissar
Thomas von Voitsikevich for the period of
province annexation, in 1774. And in 1820, the
number of Armenians in Chernivtsi and its
environs contained 30 families [2, p. 201], in
1865there were more than a thousand families
[2, p. 203]. Despite the fact that the number of
Armenians was modest in comparison with
other ethnic groups, they had sufficient
influence. The area, where Armenians lived
compactly, was adjacent to the central square of
the city, Ringplatz.

In 1864, the construction of a grand
architectural complex of the Metropolitan
Residence of Bukovina and Dalmatia began, in
Chernivtsi, under the directions of a young, but
already well-known architect in Vienna, Josef

Figure 2. General view of Armenian Church.
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Glavka. He was entrusted with the development
of Armenian church project.

Taking into account the small number and
modest financial situation of the Armenian
community, as well as the huge costs of
construction work, the committee was created
for implementation of the construction, headed
by the chairman, who issued an appeal to public
and private individuals, to Armenian

communities from all around the world with a
request to provide financial

assistance to

Figure 3. Church of the Holy Apostles Peter
and Paul (photo 2015).

[ A

Figure 4. The plan is at the mark of 0.000 [5, p.
338].

The church is located in the historical
center of the city, on a land plot of 0.5 hectares,
pic. 3. The building is located on the axis of the
street and closes its perspective, pic.1, and also
organically merged with city’s silhouette and
panoramas of the historical center. The adjacent
building creates a favorable background for the
perception of a religious building. Dimensions
of the structure are 32x24 meters (along the
longitudinal and transverse axis of the cross).

Figure 5. The building of Armenian church on
the map of Chernivtsi [4], 1898.
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Figure 6. The modern general plan of the city.

The architecture of the Church of Holy
Apostles Peter and Paul is a combination of the
canonical traditions of Christian architecture
and fashionable stylistic trends that dominated
in Vienna in the second half of the nineteenth
century. Traditional prototypes of Armenian
cult architecture3 were correctly interpreted by
Joseph Glavka. The basis of compositional
solution is a plan in the form of a cross. At the
intersection of the central nave and transept, the
main vertical axis of the structure is formed,
Pic. 2. Vertically, it ends with a tower on a
cylindrical drum with a tent cover. The main
longitudinal axis of the plan is directed toward
the altar apse of the semicircular shape. The
influence of the medieval temples of Armenia —
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Geghart, Ahpat, Sanain, Hagartsin (included in
the UNESCO World Heritage List) is clearly
visible. The decoration of the facades of
Armenian Church in Chernivtsi is made of red
glossy bricks. The facades of the residence of
Metropolitans of Bukovina and Dalmatia are
decorated similarly, which makes them look-a-
like . It is known that the architect, Joseph
Glavka, was a passionate admirer of the
indigenous folk architecture and a supporter of
the preservation and usage of its traditions.
Moreover, Joseph Glavka also used non-Gothic
motifs in his works. For the Armenian Church,
these are arcboutants, buttresses, pinnacles, a
characteristic arrow-shaped form of white-stone
frames of window openings of the upper tier,
Fig. 4.

The interior of the church enriches the
artistic ~ fillings of stained-glass window
openings which are made of colored glass in
lead bindings: in the lower tier of the interior
window openings are with polychrome stained-
glass, windows in the form of ornament are
located; The second tier of windows of the
transept and the altar part are filled with stained
glass windows on the themes of the New
Testament. The sails of the dome are decorated
with frescoes of the evangelists’ images.

The dome drum is based on sail arches
and is constructed with the usage of the
constructive scheme of medieval Moldavian
architectural traditions (autochthon
architecture) in the form of crossed arches.

In 1875, on October 9, the first
consecration of the Church of Holy Apostles
Peter and Paul took place. After 1944, church
was closed, for a long time its premises were
empty. Subsequently, the building was used as
a warehouse, while the church was blocked by
concrete bays.

By the Resolution of the Council of
Ministers of the USSR No. 442 dated
September 6, 1997, the Armenian Church was
declared a monument of architecture of national
importance (security number in the state
register - 1736). At the same time, the operation
of the building was stopped due to
unsatisfactory technical conditions.

Some of the stained glass windows were
destroyed, the rest - dismantled and placed for

Figure 7. Facades a), b). Photo by Denis
Duliak. c). Interiors [6, p. 64, 65].
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the maintenance on the funds of the Chernivtsi
Regional Museum of Natural History.

In 1983, a group of young architects
addressed an open letter to the Chernivtsi
newspaper with the initiative to carry out
restoration works and further adaptation of the
empty and ruinous building of the Armenian
Church, as an organ hall. The collective appeal
was considered and after the appropriate
examination of acoustics (design institute B.S.
Mezentsev, Moscow) was supported by the
authorities.

In 1986 the church building was
transferred to the balance of the Chernivtsi
Regional State Philharmonic. The project of
restoration and adaptation under the organ hall
was carried out by the Kiev design institute
Ukrproektrestavratsiya, the chief architect of
the project is Vasily Bezyakin. In addition to
the restoration work, the premises were
equipped with modern heating, lighting,
providing the humidity regime necessary for
the functioning of the organ.

The restoration was carried out by
Kamenets-Podolsky restoration  workshops
corporation "Ukrrestavratsiya”. Stained glass
windows are recreated in the restoration
workshops "UkrZahidProektRestauratsiya”,
Lviv. The active participation in the work was
carried out by administrators, architects,
restorers: M. Revenko, V. Lenchinsky, P.
Kaspruk, V. Verig, A. Martynyuk, N. Orlenko,
M. Kaverdinsky, T. Zubovich, 1. Mohitich, V.
Kostreb, M. Ryabukha, S. Zubarev, M.
Dutchenko, and others. In 1988, the
reconstruction and restoration were completed,
an organ, which was made by Regent-Klosse in
Prague, was assembled.

The total cost of works amounted to
about half a million dollars. In 2010, sculptors
P. Lemsky, M. Lysakivsky, D. Gorshkovsky
restored and returned to their place sculptures
of Holy Apostles Peter and Paul.

Currently, the structure is simultaneously
used as the Organ Hall of the Chernivtsi
Regional State Philharmonic and for its
intended purpose. On weekends and weekdays,
worship services of the church community of
the Armenian Apostolic Church are held here.

August 11, 2012, the temple was visited
by the head of the Armenian Apostolic Church

Catholicons and the Supreme Patriarch of all
Armenians, Garegin Il. Thus, the process of
gradual revival of the historical significance of
the Armenian Church in Chernivtsi is being
realized as an outstanding object of the cultural
heritage and spiritual center of the Armenian
community.
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ROMANTICISM IN ARCHITECTURE OF CONSTRUCTIONS AND
BUILDINGS OF NORTHERN BUKOVINA IN XIX — BEGINNING OF THE
20" CENTURY

Tetiana Antoshchuk, postgraduate
Kyiv National University of Civil Engineering and Architecture

Relevance and problem statement. The
study, preservation, restoration of original
manifestations in artistic images in the architecture
of buildings and structures of Northern Bukovina at
the end of the XIX - early XX century are aimed at
preserving and developing the historical
architectural environment of the region.

Analysis of recent research and
publications. S. V. Bilenkov [1, 2], O. A. Boyko,

L. V. Vandyuk, V. V. Vechersky, T.I. Zubovich,
A. Karpov (Moldova), B. V. Kolosok,
O. I. Kordunyan, 1. V. Korotun [7], Bo Larson
(Sweden), . R. Mohitich and R. . Mohitich,

O. M. Serdyuk and others domestic and foreign
researchers who dedicated their studies to the
architectural heritage of Bukovina and its capital,
the city of Chernivtsi.

The national aspect in the architecture of
buildings and structures of the late nineteenth and
early twentieth centuries in different European
countries was considered by scientists such as
O.A. Borisov, T.P.Kadzhdan [3], V.V.Kirillov
[5], E. I Kirichenko [6], Ya.A. Krastinsh [8],
V. G. Lisovsky [9], S. S. Levoshko, G. Yu. Sternin,
V. V. Chepelyk [10], B. Miller Line [11] and others.

Formation of the purposes of the article.
To study various trends of Romanticism in
architecture of buildings and structures of Northern
Bukovina at the end of XIX - beginning of XX
centuries.

Presentation of the main research
material. "Romanticism" is commonly referred to
the ideological movement in literature and art that
arose at the end of the 17th century in Germany,
Great Britain and France, spread in the early
nineteenth century in the Russian Empire, Poland
and Austria, and since the middle of the nineteenth
century has embraced other European countries as
well as Northern and Southern America. Connected
to the direction of the architectural styles of the late
nineteenth and early twentieth centuries [9, p.6], in
the course of historical development, acquired
certain semantic features, transformed into a
national romantic branch of the modern. With the
access to the latest materials, technology, it
acquired a new "sound", with the defining features,

which were rethought by architects and used to
emphasize the nationality of the architecture of
buildings and structures. Therefore, sometimes
researchers use the notion of “national
romanticism”, call it one of the directions of the
modern, characterized by the use of redefined forms
and principles of folk architecture throughout
Europe. The attention to national Romanticism, the
inexhaustible riches of folk art, their significance in
the general development of the culture of a
particular nation is a natural trend in modernist
architecture, which is determined to political and
economic conditions and social demand of its time
[7, p.156].

Northern Bukovina is a historic region, the
territory which is now part of Ukraine as part of the
Chernivtsi region and Southern Bukovina with its
historical center in the city of Suceava, is currently
part of the Chechen Republic of Suceava, Romania.
From the second half of the XI century, the territory
of Bukovina was part of the Terebovlian
principality, from the middle of the XII century - to
the Galician principality. At that time (the second
half of the XII century) on the left bank of the Prut
River on the site of modern Chernivtsi, the Galician
prince Jaroslav Osmomysl founded a defensive
settlement. At the end of the XIV century, this
territory was submitted to Moldova. For the first
time Chernivtsi is mentioned in the letter of the
governor, Alexander Dobryj, in connection with the
customs agreement, which he concluded with Lviv
merchants (1408). In the period from the XV to the
XVI century, Chernivtsi was a market center with
fairs, which took place on the left bank of the Prut,
and from the middle of the XVI century, Chernivtsi
began to collapse because of the constant wars.
From 1538 to the third quarter of the seventeenth
century. In the territory of both Chernivtsi and
Moldavia, the rule of the Ottoman Port was
established. In 1774, nearly 250 years of Turkish
rule ended. With the accession of Bukovina to the
Habsburg monarchy, in order to intensify the
development of the region, immigrants from
different regions, primarily from neighboring
Germany, were invited there, on the one hand, to
accelerate economic development and, on the other,
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to strengthen German influence [7, p.11]. Since
1774, the so-called "Austrian™ period in the history
of Chernivtsi had begun. Already in 1779 the city
had 3200 inhabitants, and this number grew due to
the influx of Germans (servants, teachers, traders),
as well as Ukrainians and Polish from Galicia;
Jews, Romanians and Ukrainians from Bukovina.
The Austro-Hungarian Empire reigned until 1918.
After that, from January 1918 to June 28, 1940, and
from July 1941 to March 1944, the "Romanian
period" continued in the construction of the
province and the city of Chernivtsi. After that, in
1991, Chernivtsi region became a part of the Soviet
Ukraine within the Soviet Union (the "Soviet"
period). Beginning from 1991 to the present,
Northern Bukovina is part of an independent
Ukraine.

Thus, the political and economic conditions
in the Austrian period contributed to an increase in
the share of the German-speaking population
(Germans, Jews) in the cities. While in the rural
areas, Ukrainian, Moldavian and Romanian
autochthonous populations prevailed. The complex
history of the region leads to the richness of the
national cultural heritage that has been created by
different people for centuries.

The Romantic trend in architecture of
Northern Bukovina of the late nineteenth and early
twentieth centuries is represented by: Romanian,
German, Polish, Armenian, Russian, Jewish and
Ukrainian variants, which are reflected in public
and residential buildings (Fig. 1). The typology of
buildings, in the architectural form of which was the

search for a national expression, includes
residential, public, religious and industrial
buildings.

Dwellings include: villas, mansions, china
houses, own multi-storey houses, suburban elite
residences. For example, in the city of Chernivtsi —
residential houses were on 40, B. Khmelnitsky str.;
31, 41 Aksenina str.; 27/27, Y. Fedkovich str.; the
corner of Sidi Tal str., 16 L. Ukrainka str.; 5,
P. Saksaganskogo str. There are also variants with
modern touch: residential house on 32, Y. Gagarin
str. In other settlements - the former lawyer’s house
I. Stryjsky (Kitsman city, 57 Nezalezhnosti street,);
Palace of Manescu (Chortory village, Kitsman
district); country palace de Zotte (Vykno village,
Zastovsky district) (Fig. 2); the palace of Baron
Turkula (village Sudenets, Storozhinets district)
(Fig. 3); Gross Palace (Baniliv-Podgorny village,
Storozhinets district); the estate of Count Vasil'k
(Beregomet-on-Seretya, Vyzhnytsya district) (Fig.
4); Kryshtofovichi Palace (Vashkivtsi village,
Vyzhnytsky district).

Cults include: synagogues, churches, Roman
Catholic churches, Lutheran churches, monasteries.
For example, in the city of Chernivtsi, the
Chernivtsi Synagogue (10, University Street), the
synagogue "Beit Tifla Binyamin" (53, Kobylitsa
St.), the synagogue Mordok and Taubi Korn (11,
Sadovsky Street) [15], the Church of St. Anna (10,
Pidkovy Street); in other settlements — Uspenskaya
church in Bila Krynica village (Glybotsky district)
etc.

The administrative buildings are represented
with the industrial buildings of Sugar factory on 4,
Khotynska str. A step towards the ethnic originality
of Ukrainian architecture is represented by the
building of the former lawyer’s house, I. Stryjsky,
(now — the building of the Kitsman City Council) in
Kitsman, as well as the building on 14, Y.
Fedkovich str. in Storozhynets [10].

The influence of Hutsul architecture is seen
in usage of the Carpathian native motives. The
planes of the walls of a dwelling house (31,
Aksenyna Str., Chernivtsi) are decorated with Kosiv
ceramics. Active silhouette of the roof has common
features with the roof of the building of the former
doctor Soletsky sanatorium in Lviv [10].

Romanian motives of Romanticism are
presented in the style of Neo-Romanesque buildings
in Chernivtsi: "The House of the Bishop" (7,
Kotsiubynsky Str.); Border Guard House (7,
Suvorova Str.,); multistorey dwelling house (15,
Universitetska Str.,(Goethe's Corner)); the railway
building (Y. Gagarina Str.,); residential building
(31, Y. Gagarina str.,); villa (3, O. Griboyedova
str.,); Villa Filippovicha (5, Evdokimenko Str.,);
villa (11,0. Matrosova str.,); Lawyer’s villa (1,
Peterhofskaya str.,); architectural building (22,
V. Trepka str.,) and others.

Among the Bukovinian Polish, there was a
group of large landowners, who had Armenian
origin, but after the adoption of the Catholic faith
they considered themselves Polish. Therefore, at
that time, the name of Armenian-Polish was
extended to this category of population [4]. Thus,
the Armenian version of national Romanticism in
architecture is the Armenian Church (28, Ukrainska
Str., Chernivtsi) (architect J. Glavka, 1875). Polish
national Romanticism in Chernivtsi is represented
by the religious building — the Church of St. Anne
(10, Pidkovy Str.,); In a residential building — a
mansion (41, Aksenina str.,). The facade of Polish
People House (40, O. Kobylianska Str., Chernivtsi)
was made with Renaissance motives (architect
F. Skovron) [2, p.66], and the finishing decorations
of the premises were made by representatives of
Zakopanska School [4].
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The original appearance of the former synagogue
10, Universitetska str., Chernivtsi
(architect Julian Zakharevich, 1877)

i

=
g g
o] 2
.g 3
& g
Q
= 2
House of Lawyer I. Stryjsky "Bishop's House"
17, Independence str., Kitsman 7, Kotsjubinsky str., Chernivtsi
= H =
2 5 @ﬁﬁ@’@ﬂ | B
***** ’ % ) eae of
o w MN\MM/ ) ﬁMMA
Residential building German House
41, Aksenina str., Chernivtsi 47, O. Kobylianska str., Chernivtsi
(architect Gustav Fritsch, 1908)
—
[P]
Ay
2
7]
g
&
=
g -
g ks
=] 7]
= 3
o =2
Z
-=
o
5
—

dEA AT T

The Assumption Church
Bila Krynica village, Glybotsky district
(architect V.Klik, 1900-1908 )

Figure 1. Variants of national romanticism of Northern Bukovina.
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Figure 2. Country Palace de Zotte,
Vykno village, Zastavnovsky district (photo by
A. Bondarenko) [12]

Figure 3. Palace of Baroons Mikuly-
Volchinsky, Budenets village, Storozhinets
district (photo by A. Bondarenko) [13]
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not preserved in its original form) [14].

The German variant of national Romanticism
on the territory of Northern Bukovina was the most
clearly manifested in the architecture of the building
of German House (47, O.Kobilyanska Str.,
Chernivtsi) (architect G. Fritch, 1908).

Another variant of Romanticism on the
territory of Northern Bukovina is the original
appearance of the Chernivtsi Hasidic Assembly
House (architect Y. Zakharevich, 1877), which was
built in Neo-Mauritanian style, as well as the
building of the former Jewish hospital (architect
K. Moklovsky, 1901) on 8, Rappoport str., in Lviv
and others.

Russian national Romanticism on the
territory of Northern Bukovina is the Assumption
Church of the OId Believers in Bila Krynitsa
village, Glyboytsky District (architect V. Klitsch,
1908). The prototype of the object was the legacy of
Moscow architecture of the last decades of the
seventeenth century. However, the traditional use of
the ‘ship’ composition was slightly changed: side
walls are located on the sides of the cross, which
corresponds to the traditions of the Byzantine Five-
Glory [1, p.164].

Conclusions and perspectives for further
exploration. As a result of the research, it is
determined that in the architecture of Northern

Bukovina XIX - early XX century, the motives of
Romanticism were used. The typology of the
buildings of Romanticism in Northern Bukovina
includes residential, public, religious and industrial
buildings. Prospects for further exploration should
be aimed at studying the influence and inheritance
of the original variations of the traditions of
Romanticism on the architecture of Northern
Bukovina.
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THE EDUCATION AND CREATIVITY

The creativity is
very important at the
global level. Creative
accomplishments help to
build a more interactive world that fortifies human
civilization. Humans would have no advancement
in art, literature, science or invention if human
creativity did not exist. Creativity is as natural and
necessary for children as fresh air! But school
actually limits children’s creativity more than
anything else because it is so egregious and is solely
focused on how well you can cram and memorize
things you will forget right after the fact, which is
why we all hate it. “Every child is an artist, the
problem is staying an artist when you grow up” say
Pablo Picasso.

Creativity is found in the obvious subjects
such as art and music, but can also be found in
science and play. We automatically associate
creative thinking with art, music, dance, and drama.
However, we must recognize that creative thinking
can be found in all aspects of a child’s life and can
be learned and used daily. Creativity is important at
so many levels of our society, including both the
individual and the social levels. Educators
frequently teach students about creative and
eminent people, but ignore teaching methods that
foster students’ creative thinking in the classroom.
The importance of the school’s role in the
development of students’ creativity has been
highlighted in many studies regarding creativity.
The Importance of Teachers in Fostering Students’
Creativity Teacher attitudes, beliefs and classroom
practices are deemed to be of crucial influence in
the development of students’ creativity. However
the importance of promoting creativity in schools is
a controversial topic. There’s no doubt about it.

How could creativity instruction be
integrated into scientific teaching [1]? Guidelines
for designing specific course units that emphasize
HOCS by using strategies of scientific teaching are
now available from the current literature.
Throughout the 3-wk unit, in accordance with the
principles of problem-based instruction [2], course
instructors encourage students to seek, interpret,
and synthesize their own information to the extent
possible. Students have access to a variety of
instructional formats, and active-learning

“The task of the modern educator is not to cut down jungles,

but to irrigate deserts.”
(C. S. Lewis)

experiences are incorporated throughout the unit.
These activities are interspersed among minilectures
and give the students opportunities to apply new
information to their existing base of knowledge.

What would such a class look like with the
addition of explicit creativity-promoting
approaches? Would the gains in problem-solving
abilities have been greater if during the minilectures
and other activities, students had been introduced
explicitly to elements of creative thinking from
the Sternberg and Williams [3] list described
above? Would the students have reported greater
gains if their instructors had encouraged idea
generation with weekly brainstorming sessions; if
they had reminded students to cross-fertilize ideas
by integrating material across subject areas; built
self-efficacy by helping students believe in their
own capacity to be creative; helped students
question their own assumptions; and encouraged
students to imagine other viewpoints and
possibilities? Of most relevance, could the authors
have been more explicit in assessing the originality
of the student plans? In an experiment that required
college students to develop plans of a different, but
comparable, type, Osborn and Mumford [4] created
an originality rubric that could apply equally to
assist instructors in judging student plans in any
course. With such modifications, would student
gains in problem-solving abilities or other HOCS
have been greater? Would their plans have been
measurably more imaginative?

Recall that in their meta-analysis, Scott et
al. [5] found that explicitly informing students
about the nature of creativity and offering strategies
for creative thinking were the most effective
components of instruction. From their careful
examination of 70 experimental studies, they
concluded that approaches such as social modeling,
cooperative learning, and case-based (project-
based) techniques that required the application of
newly acquired knowledge were positively
correlated with high effect sizes. The study was
clear in confirming that explicit creativity
instruction can be successful in enhancing divergent
thinking and problem solving.

Finally, could a weekly brainstorming
“invention session” included in a course like those
described here serve as the site where students are
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introduced to concepts and strategies of creative
problem solving? As frequently applied in schools
of engineering [6], brainstorming provides an
opportunity for the instructor to pose a problem and
to ask the students to suggest as many solutions as
possible in a brief period, thus enhancing ideational
fluency. Here, students can be encouraged explicitly
to build on the ideas of others and to think flexibly.
Would brainstorming enhance students' divergent
thinking or creative abilities as measured by TTCT
items or an originality rubric? Many studies have
demonstrated that group interactions such as
brainstorming, under the right conditions, can
indeed enhance creativity [6], but there is little
information from an undergraduate science
classroom setting. Intellectual Ventures, a firm
founded by Nathan Myhrvold, the creator of
Microsoft's Research Division, has gathered groups
of engineers and scientists around a table for day-
long sessions to brainstorm about a prearranged
topic. Here, the method seems to work. Since it was
founded in 2000, Intellectual Ventures has filed
hundreds of patent applications in more than 30
technology areas, applying the “invention session”
strategy [7]. Currently, the company ranks among
the top 50 worldwide in number of patent
applications filed annually. Whether such a tech-
nique could be applied successfully in a college
science course will only be revealed by future
research.

5 Ways to bring more creativity into the
classroom [8]

Introducing more creativity into your
classroom and assignments doesn’t have to make
your job harder. It can actually make it a lot more
interesting. Giving assignments that require more
creativity will likely result in more engaging work
for your students, and a more entertaining grading
process for you.

1. Don’t limit assignments to one format.
You can provide them the subject to cover, but give
them some freedom in how they complete it. Some
students will get more out of creating a video or
drawing a comic strip than writing a paper. Even
better, have them mix and match formats.

2. Set time aside for creativity. Take a cue
from the 20% rule practiced by businesses. Work a
“genius hour” into the school day. The amount of
time is really up to you, but deciding to devote time
to encouraging your students to explore new ideas
and be creative can pay off. You can provide them
with some tools to enable their creativity — crayons,
clay, notebooks, iPads, or even just access to the
library or internet (within reason). They can choose
to create, or they can choose to do some digging

into a subject of interest to them. Encourage
collaboration in these times, but don’t force it.
Allowing students the chance to follow their own
interests and passions is the whole point and they
should be given some leeway in what that looks
like.

3. Use tech to broaden your idea of
assignments. Tech literacy is almost as important
to succeeding in the world today as creativity. And
conveniently the two go hand in hand. Just using
Google tools alone, we’ve already covered five
creative assignments teachers can give. You can
teach students about geography alongside history,
literature, or any number of other subjects by
having them map out a road trip in Google Maps.
You can teach students how to make new contacts,
conduct interviews, and turn what they learn from
their interviews into a well-researched paper by
making use of Google Hangouts or Skype. Students
can take more ownership over their work by
keeping a blog or making their own educational
videos on their smartphones. And they can work
more collaboratively with the help of social media.
While all of these ideas teach students skills that
will benefit them in finding jobs later in life, that’s
far from all they accomplish. They make them
better learners, better thinkers, and give them more
incentive to care about the work they do.

4. Introduce unconventional learning
materials into class. Have you ever seen a student
excited when you assigned a chapter in a textbook?
How about if you assigned TED Talks instead? Or
educational (and entertaining) podcasts like
Radiolab and StarTalk? Many of the people creating
a lot of the entertaining pop culture out there have
embraced the geekiness that pop culture used to
shun. As a result, teachers have a ton of options for
bringing more interesting and cool explorations of
educational subjects into their classrooms.

5. Encourage discussion. Debates get kids
involved and actively engaged with the topics
they’re discussing. The Socratic seminar method
provides a lot of different benefits:

o It gets students thinking more critically about
the material;

e It helps them learn to better communicate their
ideas and opinions;

o It challenges them to listen to other students’
opinions and think critically about their
contributions and ideas;

o It gives them the opportunity to challenge each
other intelligently and build off of each other’s
ideas;

The ability to communicate your ideas clearly
and respectfully is something that will benefit
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students in all areas of their life — and something a
lot of people grow up never learning how to do
well. Obviously, finding ways to get your students
to be more creative requires some creativity on your
part too. We’ve got a lot of resources that can
provide you with some starter ideas, but we know
educators and students can come up with many
more. If you’ve had some success with activities in
your classroom that inspire creativity, please share.
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PERSONALITIES OF THE SCIENTIFIC UNIVERSE:
Augustin Sabiniu Maior

Augustin
Sabiniu Maior was
born on the 21% of
August 1882 in
Reghin. His father,
Gheorghe Maior, was
a primary school
teacher at the
Primary School of
Reghin. His mother,
Tereza, born Cornea,
brought up and
educated the five
children of the
Maiors’: Olivia, Augustin, luliu, Gheorghe and
Ana.

Learning, the basic condition for success

Due to his erudition, he managed to form to
the children the desire to understand things beneath
the first impression. German was the language he
learnt the first poems in, at the German
kindergarten of Reghin. German was the language
he learnt to write in during the primary school of
Reghin. In 1892 he was enlisted in the first grade of
the Evangelic German High school of Reghin. He
studied here until 1896. Then, he continued school
until the sixth grade at the Apiarist High school of
Targu Mures, then the one in Budapest. Here, he
met Professor Schmidt Agoston, a gifted
pedagogue, who opened his way towards sciences.
During all these years, he proved a remarkable
passion for research, for documentary research, for
explaining the reality using science, not only his
intuition. In 1900 he graduated high school and
passed the baccalaureate exam. In autumn, he
became a student at the Polytechnic Institute from
Budapest, faculty of Mechanics. In 1905 he became
an engineer, but before practising as an engineer, he
spent several months at universities of Wien,
Minchen and Gottingen for research. He attended
several post-academic courses and here he met a lot
of scientific personalities of that time, among who
we can mention Hermann. Minkowski, the one who
added the dimension of time to the other three
dimensions of space, resulting the tetra dimensional
variety of space-time. This property was later used
by August Maior in his studies.

The beginnings of the research in the
domain of multiple phone system

He found a job as an engineer at the technical
department of the Post Company of Budapest, he
participated to the contest organized in November
1905 and he convinced the examination board that
he had great theoretical knowledge, so he started his
activity at the Experimental Station of the Post
Company.

The name “Experimental Station” or
“research Station” was used in Europe for a long
period of time, included in Romania in order to
name a research institute.

The problems studied were related to the
phone industry, to the increase of the quality of
phone conversations, to support an increasing
number of conversations per time unit. This was
happening only after thirty years after 1876, when
Graham Bell transmitted the first words through a
phone. This was happening only after thirteen years
after 1892, when the first automatic phone
switchboard started functioning in Indiana, the
U.S.A. He conducted a lot of experiments and he
substantiated  theoretically  solutions for a
simultaneous transmission of several conversations
on the same electric circuit.

Experimental and theoretical success

Only after one year after his hiring as an
engineer, at the end of 1906, he managed to
transmit five simultaneous conversations between
two phone switchboards situated at 15 kilometres
from each other and which were linked by only one
phone line made up of two electric conductors. The
theory was published in 1907 in “Elektrotechnische
Zeitschrift” Journal. In 1908 he participated at the
First International Conference of the Engineers
from the Phone and Telephone Company, where he
presented the paper “The Harmonic Telephony” in
which he described his experimental and theoretical
results. Unfortunately, he didn’t grant a patent for
his technical solution; so Augustin Maior’s priority
in this domain is assured only by the copyright.
Even Nicolae Vasilescu- Karpen wrote a letter to
the Academy of Sciences of Paris in 1909 where he
described his proposals regarding the multiple
telephony starting from the experience he had in
wireless  telephony. During 1910-1911 the
American George Owen Squier conducted several
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experiments regarding multiple telephony, but he
also granted a patent for the technical solution.

Unknown priority

Augustin Maior noticed the danger of not
having his priority recognized in this domain and,
as a result, he wrote a letter to the The Electrician
Journal a letter which was published in the 21% of
April 2011 issue. Augustin Maior stated “I
demonstrated  mathematically  that  multiple
telephony could be realized with high-frequency
alternative currents, so every current could
transport a conversation. | also mentioned that |
managed to transmit five messages simultaneously.
| presented my experiments at the first European
conference of posts and telegraph and |
communicated at the conference that | managed to
transmit message at 15 kilometre distance.” In spite
of all these facts, in 1921, E.H. Colpitts published a
synthesis paper in Transactions AIEE Journal in
which he stated that George Owen Squier, due to
his experiments between 1910 and 1911, managed
to make the multiple telephony. It is true that he
guoted in bibliography sis of the theoretical papers
written by Augustin Maior, but he didn’t mention
his priority.

The Big Union

After the proclamation of the Union on the 1%
of December 1918, Augustin Maior came back to
Cluj, being appointed general Manager of Posts,
telegraphy and Phones.

He got involved in the development of the
academic system from Transilvania. This is why he
was appointed professor at University of Cluj in
July 1919. He taught here the courses entitled
“Electricity and magnetism” and “Acoustics and
optics”. During 1919 - 1946 he was dean of the
Faculty of Science. In 1919 he contributed to the
setting up of the first school of telegraphy and
telephony at Sibiu.

Being a dedicated practitioner, he conducted
as manager, the activity of the Institute of
Theoretical and technological Physics of Faculty of
Science. He approach several different research
directions: electricity and magnetism, acoustics and
optics, telecommunications, gravitation,
thermodynamics of radiations, theory of quantum
and statistics theory.

He died on the 3™ of October 1893 at Cluj-
Napoca.

Acknowledgement

Augustin Maior’s life was full of events, and
the jobs he had demonstrates the appreciation of the
others. In 1946 he was elected member of the
Romanian Academy. The political changes from
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Maior’s paper entitled “The Gravitational fields and
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Faculty of Physics is named after him, the
telecommunication High school from Cluj-Napoca
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Hall of Cluj-Napoca mounted a memorial plate on
the house from 9 Octavian Goga where Augustin
Maior lived.
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	How could creativity instruction be integrated into scientific teaching [1]? Guidelines for designing specific course units that emphasize HOCS by using strategies of scientific teaching are now available from the current literature. Throughout the 3-...
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	Introducing more creativity into your classroom and assignments doesn’t have to make your job harder. It can actually make it a lot more interesting. Giving assignments that require more creativity will likely result in more engaging work for your stu...
	1. Don’t limit assignments to one format. You can provide them the subject to cover, but give them some freedom in how they complete it. Some students will get more out of creating a video or drawing a comic strip than writing a paper. Even better, ha...
	2. Set time aside for creativity. Take a cue from the 20% rule practiced by businesses. Work a “genius hour” into the school day. The amount of time is really up to you, but deciding to devote time to encouraging your students to explore new ideas and...
	3.  Use tech to broaden your idea of assignments. Tech literacy is almost as important to succeeding in the world today as creativity. And conveniently the two go hand in hand. Just using Google tools alone, we’ve already covered five creative assignm...
	4.  Introduce unconventional learning materials into class. Have you ever seen a student excited when you assigned a chapter in a textbook? How about if you assigned TED Talks instead? Or educational (and entertaining) podcasts like Radiolab and StarT...
	5.  Encourage discussion. Debates get kids involved and actively engaged with the topics they’re discussing. The Socratic seminar method provides a lot of different benefits:
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