
 

 



 
 

 
 
 
 
 
 
 
 
 
 
 
 

CREATIVITATE TEHNOLOGIE MARKETING 
 

 

CTM 2O23 
 
 
 

AL V-lea SIMPOZION INTERNAŢIONAL 
31 martie, Chișinău, Republica Moldova 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Universitatea Tehnică a Moldovei 
Facultatea de Design 

Str. Acad. Sergiu Rădăuţanu 4 
 
 

Chișinău 2023 
 



 

  
V-TH INTERNATIONAL SYMPOSIUM  

CREATIVITY TECHNOLOGY MARKETING 2023 

Technical University of Moldova  

  

3 

 

 
COMITETUL ŞTIINŢIFIC AL EVENIMENTULUI 
 

Viorel BOSTAN, dr. hab., prof. univ., Rector al Universității Tehnice a Moldovei, președinte.  
Carmen Maria LOGHIN, dr.hab., prof. univ., Prorector al Universității Tehnice „Gh. Asachi” Iași, 
Romania.   
Antonela CURTEZA,  dr.hab., prof. univ.,Universitatea Tehnică „Gh. Asachi” Iași, Romania 
Alexandra Gabriela ENE, dr.ing., Director general al Institutului Național de Cercetare 
Dezvoltare Textile Pielărie, București, Romania. 
Savin Dorin IONESI, dr.ing., conf. univ., Decan Facultatea Design Industrial și Managementul 
Afacerilor,  Universitatea Tehnică „Gh. Asachi” Iași, Romania. 
Kalina PASHEVICHI, dr. hab., prof.univ., Șef catedră Arta și Designul Costumului, Facultatea de 
Design, Universitatea Națională de Tehnologii și Design din Kiev, Ucraina.  
Natalia OSTAPENCO, dr.hab., prof.univ., Șef catedră Modelarea și Proiectarea Confecțiilor, 
Facultatea de Arte și Modă, Universitatea Națională de Tehnologii și Design din Kiev, Ucraina. 
Adrian STOLERIU, dr., conf. univ., Decan Facultatea Arte Vizuale și Design, Universitatea 
Națională de Arte „George Enescu” Iași, Romania. 
Sergiu TRONCIU, dr., conf. univ., Decan al Facultății de Design, Universitatea Tehnică a 
Moldovei. 
Angela SCRIPCENCO, dr., conf. univ., departamentul Design și Tehnologii în Textile, 
Universitatea Tehnică a Moldovei. 
Marcela IROVAN, dr., conf. univ.,  Șefă de departament Design și Tehnologii în Textile, 
Universitatea Tehnică a Moldovei. 
Valeriu PODBORSCHI, conf.univ., Șef de departamentul Design Industrial și de Produs, 
Universitatea Tehnică a Moldovei 
 
 
 

COMITETUL ORGANIZATORIC AL EVENIMENTULUI 
 

Sergiu TRONCIU, dr., conf. univ., decan al FD, UTM.  

Angela SCRIPCENCO, dr., conf. univ., coordonator pentru Cercetare Inovare la FD, UTM.  

Valentina BULGARU, dr., conf. univ., departamentul DTT, FD, UTM. 

Angela GHELBET, dr., conf. univ., departamentul DTT, FD, UTM. 

Svetlana CANGAS, dr., conf. univ., departamentul DTT, FD, UTM. 

Jana CÎRJA, dr., conf. univ., departamentul DTT, FD, UTM. 

Ana Maria CIRJA, asist. univ., departamentul DIP, FD, UTM. 

Olga SUGAC, dr., conf. univ., șefă de program TDCT, departamentul DTT, FD, UTM. 

Alina TOCARCIUC, asist. univ., șefă de program DVI, departamentul DTT, FD, UTM. 

Viorica CAZAC, dr., conf. univ., șefă de program DTP, departamentul DIP, FD, UTM. 

Cristina EFREMOV, lect. univ., dr., prodecană pentru activitatea didactică FD, UTM. 

Larisa CAPBATUT, asist. univ., departamentul DIP, FD, UTM. 

Ludmila ZASTAVNICHI-ŞEREMET, asist. univ., departamentul DTT, FD, UTM. 

Lucia ADASCALIŢA, asist. univ., departamentul DIP, FD, UTM. 

Nadejda CIOBANU, inginer superior, departamentul DTT, FD, UTM. 

Mariana COLOCARU, asist. univ., departamentul DTT, FD, UTM. 

 

 
 



 

  
V-TH INTERNATIONAL SYMPOSIUM  

CREATIVITY TECHNOLOGY MARKETING 2023 

Technical University of Moldova  

  

4 

 

 
 

CZU 082=135.1=111 
C 84 

 
 
  

Materialele conferinței în format electronic sunt plasate pe site-ul: 
https://fd.utm.md/evenimente/ 
 
Responsabilitatea pentru exactitatea expunerii, corectitudinea datelor, cifrelor, 
citatelor, referințelor este integral a autorilor articolelor. 
 
 
 
Redactor responsabil: Angela Scripcenco 
 
Procesarea computerizată: Svetlana Cangaş 
Coperta: Ana-Maria Cîrja 
 
 
 

DESCRIEREA CIP A CAMEREI NAŢIONALE A CĂRŢII 
 
„Creativitate. Tehnologie. Marketing.”, simpozion internațional 
(5;2023; Chișinău). Creativitate. Tehnologie. Marketing. CTM 2023 : Al V-
lea Simpozion International, 31 martie. Chișinău/ Comitetul științific: Viorel 
Bostan (președinte) [et al.].  
- Chișinău: Tehnica-UTM, 2023. -  327 p.: fig., tab. 

  Antetit.: Universitatea Tehnică a Moldovei, Facultatea de Design. – 
Texte, rez.: lb.rom, engl. – Referințe bibliograf. la sfârșitul art. – 50 ex. 
 

 
 

Bun de tipar 09.11.23 Comanda nr. 111 

MD-2004, Chişinău, bd. Ştefan cel Mare și Sfânt, 168, UTM  

MD-2045, Chişinău, str. Studenţilor, 9/9, Editura ,,Tehnica-UTM 

 

 

ISBN 978-9975-45-987-7                              © Universitatea Tehnică a Moldovei, 2023 

© Facultatea de Design, 2023 

https://fd.utm.md/evenimente/


 

  
V-TH INTERNATIONAL SYMPOSIUM  

CREATIVITY TECHNOLOGY MARKETING 2023 

Technical University of Moldova  

  

5 

 

CUPRINS 

 
  

Cuvânt de salut 10 

 

PLENARY SESSION 

ŞEDINŢA ÎN PLEN 
 

 
 

OSTAPENKO Nataliia, KOLOSNICHENKO Maryna 

A conceptual approach to the development of design and 
ergonomic solutions for special purpose clothing  13 

 
 

GHEORGHIȚA Maria 
Contribuția angajamentului social și de mediu la sustenabilitatea 
întreprinderilor din industria ușoară și implementarea economiei 
circulare 17 

 
 

LIUKLIAN Nadiia, PASHKEVYCH Kalyna, PROTSYK Bogdan, 
PETROVA Olga 
Smart fashion: connection between haute couture and the newest 
technology 23 

 

TOPIC 1:  SCIENTIFIC AND CULTURAL ASPECTS OF DESIGN  

SECŢIUNEA 1: ASPECTE ȘTIINȚIFICE ȘI CULTURALE ALE DESIGNULUI 
 

 
 

ECATERINA MĂRGHIDAN  
Textile printing / Art and technology 27 

 
 

CAZAC Viorica, ADASCALIŢA Lucia 
Analiza diversității fețelor de pernă din interiorul tradițional   33 

 
 

CAZAC Viorica, CÎRJA Jana   
Valorile protectoare ale costumului tradițional 39 

 

TOPIC 2: TRENDS IN ART AND FASHION DESIGN DEVELOPMENT 

SECŢIUNEA 2: TENDINȚE ÎN DEZVOLTAREA ARTEI ȘI A  

DESIGNULUI VESTIMENTAR 
 

 
 

ROȘCA Mălina Ioana, VATRĂ Ana-Diana, AVĂDANEI Manuela 
Lăcrămioara, LUPOAE Florentina   
Stil și eleganță – produse vestimentare pentru persoane cu 
dizabilități locomotorii 47 

 
 

CHUPRINA Natallia, SKICHKO Diana, CHZHAN Khan 
Design features of special clothing for archeologists   56 

 
 

CHUPRINA Nataliia, TERESHCHENKO Olha, BILAS Kristina 
Modern urban stylistics of the military 62 

 
 

DOINA-BEZUȚCHI Angela, MALCOCI Marina 
Studiul metamorfozelor stilului etnic 67 



 

  
V-TH INTERNATIONAL SYMPOSIUM  

CREATIVITY TECHNOLOGY MARKETING 2023 

Technical University of Moldova  

  

6 

 

 MANDYRADZHY Ilona, KOSTOCHKA Anna, KOLOSNICHENKO Olena, 
СHUPRINA Natalia 
Ethnic preconditions for designing contemporary eco-clothing 71 

 
 

MORASKA Maryana, LOZOVENKO Svitlana, BILOTSKA Larysa 
The creation of a stylized dress for the enaissance era historical 
reconstruction 77 

 
 

MYKHAILIUK Olha, TERESHCHENKO Оlha, MAMLAI Аnastasiia 
The use of the structure of natural forms in the collections of 
modern designers 80 

 
 

MYKHAILIUK Olha, TERESHCHENKO Оlha, SERKIS Victoria 
Analogies of the forms of marine fauna in modern clothing 
collections 84 

 
 

VODZINSKA Oksana, PAUKOVA Valentyna 
Transformer dress as an example of reasonable garment 
consumption 88 

 
 

VOROBCHUK Mariia, PASHKEVYCH Kalyna, Zhuozhao XIE, Dai WENHUI 

Qr-code as a source of creating decorative elements in the fashion 
industry 90 

 

TOPIC 3: VISUALIZATION OF INFORMATION TECHNOLOGIES IN DESIGN 

SECŢIUNEA 3: VIZUALIZAREA TEHNOLOGIILOR 

 INFORMAȚIONALE ÎN DESIGN 
 

 
 

FLOREA-BURDUJA Elena, IROVAN Marcela, INDRIE Liliana 
Tehnologii digitale aplicate în diversificarea produselor de 
îmbrăcăminte 96 

 
 

ARNĂUTU Irina 
Jacquard fabric simulation with extra wefts in arahweave  102 

 
 

PALAMARCIUC Anna  
Mijloace digitale de proiectare a colecțiilor vestimentare 108 

 

TOPIC 4: PROSPECTS FOR THE DEVELOPMENT OF ENVIRONMENT DESIGN  

SECŢIUNEA 4: PERSPECTIVE PENTRU DEZVOLTAREA  

DESIGNULUI DE MEDIU 
 

 
 

DZIKEVYCH Anna, IVANOVA Margaryta, OLEINIKOVA Iryna 
Improving the autonomous lighting system and equipping 
pedestrian crossings 115 

 
 

HOPERSKYI Serhii, OLEINIKOVA Iryna, LAGODA Oksana 
Natural materials in the ecodesign of the urban envinronment  121 

 
 

JOMIR Constantin, ENE Alexandra-Gabriela   
Modelarea matematică și analiza structurală pentru materialele com 
pozitelor flexibile ale sistemelor modulare flotante utilizate în marea 
salmastră 126 



 

  
V-TH INTERNATIONAL SYMPOSIUM  

CREATIVITY TECHNOLOGY MARKETING 2023 

Technical University of Moldova  

  

7 

 

 

 
 

LEONOVA Daryna 
Protection of personnel and military equipment against 
electromagnetic attacks by using shielding textile materials  133 

 
 

JOMIR Mihaela, RADULESCU Razvan Ion, GROSU Catalin, SCARLAT 
Razvan 
Textile structures and panels assembly for limiting the effects of 
maritime and fluvial disasters   136 

 
 

OLEYNIKOVA Iryna, LAGODA Oksana, ISAIEV Denys    
Testing the efficiency of the installation of basalt wind turbines with 
onipko rotor 142 

 
 

RYSHKEVYCH Natalia 
Visual communication system as an important component of 
library interior design   148 

 
 

MADAN Elena 
Mobilierul vienez din Moldova sfârșitul sec. al XIX-lea-mijlocul sec. 
al XX-lea 154 

 

TOPIC 5: TECHNOLOGIES IN FASHION INDUSTRY  

SECŢIUNEA 5: TEHNOLOGII ÎN INDUSTRIA MODEI 
 

 
 

RIABCHYKOV Mykola, NAZARCHUK Liudmyla  
Creation of smart elements of clothing using magnetic textiles 163 

 
 

MELNYK Liudmyla, KYZYMCHUK Olena   
The effect of raw materials on the stiffness of elastic knitted fabrics  168 

 
 

FRUNZE Valentina, IROVAN Marcela 
Dezvoltarea unor produse sustenabile prin aplicarea principiilor 
modei circulare 172 

 
 

RARU Aliona, FARÎMĂ Daniela, IROVAN Marcela   
Biomaterialele – o alternativă sustenabilă în domeniul industriei 
textile 178 

 
 

OSTAPENKO Nataliia, STRUMINSKA Tetiana, RUBANKA Alla, 
OLIINYK Halyna, MAMCHENKO Yana 
Systematization of the components of ergonomic clothing for 
military personnel by functional characteristics  182 

 
 

ARABULI Arsenii, BAJZIK Vladimir, KYZYMCHUK Olena 
Thermal properties of hybrid knitted fabrics for electromagnetic 
field shielding 184 

 
 

VESELA Julia, OSTAPENKO Nataliia, RUBANKA Alla, EZHOVA 
Olga, LUTSKER Tetiana, 
Structural and technological features of the femoral platform  186 

 



 

  
V-TH INTERNATIONAL SYMPOSIUM  

CREATIVITY TECHNOLOGY MARKETING 2023 

Technical University of Moldova  

  

8 

 

 
 

CANGAŞ Svetlana, FLOREA-BURDUJA Elena 
Poziționarea gulerelor cu revere în produsele de îmbrăcăminte  188 

 
 

KAZHUKALO Yana, LOZOVENKO Svitlana 
Fusing the art of crochet and knitting for creating sustainable 
clothing and eco-friendly apparel 196 

 
 

TKACHUK Oksana  
Research on hygienic properties of materials for underwear 201 

 
 

HERASYMCHUK Oleksandr, TKACHUK Oksana  
Regarding the question of obtaining natural textile fibers from pine 
needles 203 

  

MALCOCI Marina, DOINA-BEZUȚCHI Angela 
Elaborarea modelelor noi de încălțăminte utilizând diverse 
construcții 209 

 
 

KAPTIUROVA Dariia, CHERTENKO Liliia, BONDAR Olexander 
Improvement of the shape and design of tactical footwear for the 
Ukrainian military 213 

 
 

RIABCHYKOV Mykola, MYTSA Viktoriia   
Provision of new models of organization in the fashion industry 
with the use of electronic labels 215 

 
 

SORBALĂ Iulia, MALCOCI Marina  
Studiul etapelor la crearea catalogului de produse de încălțăminte  221 

 
 

SCRIPCENCO Angela 

Modern approach to forming a clothing wardrobe for school  227 

 
 

SCRIPCENCO Angela 
The trends in the processing technologies of apparel in the luxury 
segment 232 

 

TOPIC 6: ARTS OF PRINTING  

SECŢIUNEA 6: ARTELE TIPARULUI 
 

 
 

MARDARI Daniela, Viorica CAZAC 
Utilizarea realității augmentate în  designul produselor tipografice 237 

 
 

GHELBET Angela, OSOBA Alexandra  
Perspective de dezvoltare a designului și tehnologiilor poligrafice 244 

 
 

IFTODI Daniela, ADASCALIȚA Lucia 
Ilie Bogdesco – artistul plastic ce implică arta caligrafică în grafica 
de carte 250 

 
 

SÎRBU Dina, CAZAC Viorica 
Influența substanțelor chimice utilizate în procesele tipografice 
asupra sănătății angajaților 255 

 



 

  
V-TH INTERNATIONAL SYMPOSIUM  

CREATIVITY TECHNOLOGY MARKETING 2023 

Technical University of Moldova  

  

9 

 

 
 

UNGUREANU Cristina, CAZAC Viorica   
Siguranță, inofensivitate și vizibilitate prin aplicațiile 
electroluminiscente serigrafiate cu destinație specială 263 

 
 

Nicoleta VASILIEV, Viorica CAZAC 
Analiza impactului edițiilor de carte interactive asupra dezvoltării 
abilităților copiilor 268 

 
 

ENESCU Daniela Stefania 
Studiu de caz privind realizarea  materialelor publicitare cu ajutorul 
imprimantelor 3D 275 

 
 

VASYLIEV Oleksandr 
Design features of online store logos 281 

 

TOPIC 7: BUSINESS ASPECTS OF DESIGN ACTIVITIES / ENTREPRENEURIAL 

EDUCATION IN DESIGN  

SECŢIUNEA 7: ASPECTE DE AFACERI ALE ACTIVITĂȚILOR DE DESIGN /  

EDUCAȚIE ANTREPRENORIALĂ ÎN DESIGN 
 

 
 

GHELBET Angela, GOLAN Antonina   
Sistemul electronic de achiziții publice pentru echipamentul militar: 
realități și perspective 286 

 
 

GHELBET Angela, BULGARU Valentina, GHEORGHIŢĂ Maria, 
SCRIPCENCO Angela, OBERŞT Ala    
Educația antreprenorială a studenților în opinia angajatorilor din 
domeniul textile-pielărie 292 

 
 

TĂLĂMBUȚĂ Angelina, MATEI Livia  
Condițiile de protecție a unei opere de creație intelectuală  301 

 

TOPIC 8: PEDAGOGICAL ASPECTS IN ENGINEERING TRAINING  

SECŢIUNEA 8: ASPECTE PEDAGOGICE ÎN PREGĂTIREA INGINEREASCĂ 
 

 
 

Rodion CIUPERCĂ, Vasilina POPOV 
Oportunități de dezvoltare a competențelor pedagogice pentru 
cadrele didactice din învățământul vocațional  308 

 
 

GOROSHKOVA Valentina  
Formation of value and communicative competence of students of 
secondary professional education and their development in the 
process of extra-educational activities  314 

 
 

TRONCIU Sergiu 
Importanța concursurilor pentru pregătirea studenților la 
specialitățile creative 319 

 
 

Mulțumiri și precizări 324 

 



 

  
V-TH INTERNATIONAL SYMPOSIUM  

CREATIVITY TECHNOLOGY MARKETING 2023 

Technical University of Moldova  

  

115 
 

IMPROVING THE AUTONOMOUS LIGHTING SYSTEM AND 
EQUIPPING PEDESTRIAN CROSSINGS 
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Abstract. The aim of this study is to improve the developed autonomous energy-efficient 
lighting system for a pedestrian crossing. The implementation of new elements and solutions 
based on the latest research and materials has been justified. Increasing efficiency and 
functional capabilities is relevant for the energy crisis situation in Ukraine. The methodology of 
this work involves the use of a new ecological material to increase the wear resistance of the 
light-emitting coating. The modernization of the solar panel design to improve energy supply 
efficiency. The introduction of a structural element - a charging module - to expand the 
functionality of the lighting system. Due to significant damage to Ukraine's energy infrastructure, 
pedestrians have found themselves in a high-risk accident zone, and the proposed 
modernization is largely aimed at creating safe conditions for them. The creation of a three-
component mixture for the road surface and painting will allow obtaining durable and reliable 
road marking. The mixture consists of paint, luminescent material, and "basalt scaly." The 3D 
model of this lighting system has been improved with changes in the design of solar panels and 
the addition of charging elements. The conclusion justifies the expediency of the changes made.  
 

Key words: luminophore, basalt fiber, solar panels, charging elements, road marking, 
environmental design. 

 
 
1. INTRODUCTION 

The rapid development in the field of researching new materials and technologies 
has made it possible to comprehensively improve existing components and introduce 
new ones into previously created street lighting projects. Since the situation in Ukraine 
remains quite crisis-ridden, there is a need to create autonomous lighting systems with 
high energy efficiency. An analysis of the situation has demonstrated the need to adapt 
the existing complex by expanding its functionality, which will ensure greater stability in 
the country's energy sector. 

Previously, an autonomous pedestrian crossing lighting system was developed that 
used components such as solar panels, ultraviolet light sources, and luminescent 
coatings [1].  Due to the development of the proposed technologies, there is a need to 
improve this project. Changes are proposed to be made to the structural components, 
which will ensure greater efficiency and durability and make the system more 
innovative. 

 
2. EXPERIMENTAL OR METHODOLOGICAL PART 

Earlier it was suggested to add only a luminescent component to the lacquer-paint 
coating for pedestrian crossings. In Ukraine, luminescent materials, as an innovative 
additive, have been widely used on pedestrian crossings for several years to improve 
road safety and reduce accident rates. Today, luminescent materials are used to mark 

mailto:adzikevich22@gmail.com
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pedestrian crossings in many cities of Ukraine, including Kyiv, Odesa, Kharkiv, Lviv, 
and others. 

Luminescent materials have the property of glowing in the dark, which makes them 
more noticeable in conditions of poor visibility. Additionally, luminescent materials are 
environmentally friendly since they do not contain lead or other harmful materials. To 
select the optimal luminescent material, it is important to consider the local operating 
conditions, such as climate and traffic intensity [2]. 

Pedestrian crossings are an essential part of urban infrastructure that ensures 
pedestrian safety on roads. The use of luminescent paint with basalt components is 
one of the methods to increase safety at pedestrian crossings. 

The natural substance known as basalt additive is obtained from basalt rock. 
Modern composites with the addition of basalt fiber are often used to reinforce road 
surfaces. This provides long-term road operation without additional reconstruction due 
to the strength and resistance of such materials to mechanical and chemical damage. 
An analysis has shown that basalt fibers have the best cost-to-quality ratio among 
other inorganic fibers [3].  Any form of road surface, including concrete and asphalt, 
can be colored using luminescent paint based on basalt to create bright and visible 
road markings. 

As a significant percentage of waste is generated during the production of basalt 
thread, there is a need to consider the rational use of these waste materials. Grinding 
produces "basalt flakes" that can be used as an additive for other materials. 

Luminescent paint based on basalt is applied using specialized tools to create 
pedestrian crossing markings. To ensure optimal adhesion, the surface must be 
thoroughly cleaned and prepared before applying the paint. 

The application of basalt-based paint on pedestrian crossings is effective due to its 
numerous advantages. It has light-reflective properties that enhance the visibility of 
road markings at night and in poor lighting conditions. Traditional road marking paints 
are less durable than basalt-based paint due to its high resistance to abrasion and 
ultraviolet radiation. 

The advantages of using basalt-based luminescent coatings for pedestrian 
crossings are their high effectiveness in low visibility conditions, which is particularly 
important at night, during rain, or in fog. The light-reflective properties of basalt-based 
paint enhance the visibility of road markings for drivers, reducing the likelihood of 
accidents involving pedestrians at pedestrian crossings. 

The basalt component in luminescent coatings for pedestrian crossings has the 
following advantages: 

- Durability: the use of basalt prolongs the service life of pedestrian crossings, 
reducing maintenance and repair costs. 

- Eco-friendliness: the basalt additive is safe for the environment as it is made of 
natural materials and does not contain toxic chemicals. 

- Resistance to environmental influences: the basalt additive is not susceptible to 
corrosion, does not deteriorate under ultraviolet radiation, and does not change its 
characteristics at high temperatures [4]. 

The rational use of basalt additive in pedestrian crossings luminophore lighting is 
explained by its functional properties, which include: 

- Improved illumination of the crossing. 
- Slip resistance: The basalt additive enhances the adhesion between the 
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surface and pedestrians' footwear, reducing the likelihood of falls and accidents. 
- Reduced noise level: Basalt additive can reduce road noise from passing 

vehicles, making the area more comfortable for local residents and pedestrians. 
Environmental resistance: Basalt component has a high level of resistance to 

environmental influences, allowing it to maintain its qualities over an extended period. 
Manufacturers offer ready-to-use luminophore paints based on basalt. Typically, 

such paint consists of a basalt component, an acrylate or epoxy resin-based lacquer, 
and luminophore (phosphorescent pigment). 

In general, adding a basalt component to the surface of luminophore pedestrian 
crossings is an innovative and effective way to enhance road safety. It can be used on 
various types of roads or pedestrian zones and has several advantages over other 
types of surfaces. Although luminophore surfaces with a basalt element have not yet 
been encountered in Ukraine, it is quite likely that they will begin to appear soon due to 
initiatives aimed at enhancing road safety. 

Thus, there are numerous opportunities for the dissemination and utilization of 
basalt additives in the luminophore coating of pedestrian crossings in different cities 
and countries. In the previous design of solar panels, the focus was on the ergonomics 
and aesthetics of the placement. However, such placement of solar panels, oriented in 
all four directions, led to uneven load distribution on each panel and insufficient 
efficiency of their individual parts. 

In the proposed new placement variant, greater efficiency has been achieved 
through optimal load distribution among all panels. The number of panels has been 
reduced to three, as depicted in Fig. 1. 

 

 
 

Figure 1: Schematic image of the system (top view) 
 

Based on research on determining the optimal angle for the placement of solar 
panels [5], the battery system design has been upgraded. Factors such as atmospheric 
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phenomena, air temperature, solar energy generation potential, the need for solar 
panel cleaning, and geographic location were taken into account. The optimal angle for 
installing solar panels in Ukraine, which has an average latitude, was found to be 
between 30 and 45 degrees from the horizon. For Kyiv specifically, the optimal angle 
was found to be 40 degrees [6]. 

However, in order to achieve optimal efficiency and productivity, solar panels on 
lampposts should be positioned at an angle according to the trajectory of the sun, with 
an orientation towards the south. 

In addition to lighting, additional opportunities have been proposed for the more 
functional use of the generated energy. Since the previously selected ultraviolet 
sources are low-powered, all the energy may not be spent only on lighting, and its 
remains will be redistributed to the function of charging external devices. Power 
modules, also known as charging stations, are devices that allow various gadgets, 
such as smartphones, tablets, laptops, and other electronic devices, to be charged. 
They are currently widely installed in public places, such as parks, squares, shopping 
centers, airports, train stations, and other places where people often gather. 

Additionally, charging modules can be connected to street lighting systems, 
enabling them to use energy generated by the structure. This method of powering 
charging stations is efficient and environmentally friendly, reducing electricity costs. 

To improve pedestrian crossing lighting systems, it is proposed to use power 
modules to charge devices through built-in USB ports. This system consists of the 
following components: 

1) Solar panels are semiconductor-based plates that efficiently capture solar 
energy due to their strategic placement. 

2) Battery - a device that stores electrical energy generated by solar panels during 
the day. Batteries are usually used to provide electricity at night or during periods of 
insufficient solar activity. 

3) Charge controller, which regulates the flow of electrons from solar panels to the 
battery. The charge controller prevents overcharging of the battery and ensures its 
maximum operating life. 

4) Inverter - a device that converts direct current from the battery to alternating 
current, which can be used to charge devices. 

When the sun shines, solar panels collect solar energy and convert it into electrical 
energy, which is stored in a battery with the help of a charge controller. So, when the 
user connects their device to the system, the inverter converts the stored energy from 
the battery to alternating current [7]. 

The proposed solution for using power modules is a relevant and useful step 
towards stabilizing the energy situation in Ukraine or during unforeseen situations. 
 
3. RESULTS 

Due to changes in the design elements of the system, its 3D model has been 
improved. The visualization was carried out using modern software, namely the 
Blender program. During the modernization of the project, the energy and functional 
components were significantly improved, and the design change did not worsen the 
aesthetic appearance of the complex. 
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Figure 2: General view of the pedestrian crossing lighting system 
 
4. DISCUSSION 

This design is quite advanced, but there is room for further development. This 
is because the optimal tilt angle for different regions of Ukraine may vary, and the 
panel structure can be made movable, but this may compromise the strength of the 
structure, as moving parts have less wear resistance. 
 
5. CONCLUSIONS 

An autonomous lighting system for pedestrian crossings is an effective solution for 
use in Ukraine. Its advantages are primarily due to its energy independence, as the 
system does not require connection to the general power grid thanks to the use of solar 
panels. Such a solution is particularly important in conditions of unstable energy 
supply. 

Rational use of excess electricity by connecting additional elements in the form of 
power modules for charging gadgets will be an economically advantageous solution. 
The issue of environmental preservation will be addressed not only by using 
environmentally friendly sources of energy but also by adding absolutely safe "basalt 
flakes" to road marking paint. 

The autonomous system is also characterized by durability as it is composed of 
robust elements such as solar panels and road surfacing. This system creates a safe 
environment for all road users, not only through general high-quality lighting but also 
through light-emitting luminescent elements. 

The proposed innovative solutions of the system provide universality and 
attractiveness for a wide range of society. 
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