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The modern development of renewable energy technologies has led to increasing interest in the
implementation of highly efficient photovoltaic systems capable of ensuring stable electricity
generation under various lighting conditions. One of the most promising and actively evolving
technologies is bifacial solar panels, which utilize both direct and reflected solar radiation, thereby
increasing the overall energy conversion efficiency and improving system performance throughout
the day [1]. The relevance of this research is driven by the need to enhance the energy autonomy of
residential buildings and reduce dependence on the power grid under conditions of unstable energy
supply.

The aim of this work was to experimentally determine the efficiency of bifacial photovoltaic
panels in comparison with conventional monofacial modules, as well as to assess the potential for
their integration into the energy supply system of multi-storey residential buildings. To achieve this
goal, an experiment was conducted using 3.5-W solar modules manufactured on the basis of
monocrystalline elements connected in series to provide increased output voltage. Monitoring of
electrical parameters was carried out using an MCJ[-200 controller, which recorded the current,
voltage, and operating time of the modules in real time. The experiment was conducted over two days
under different weather conditions — sunny and cloudy — which made it possible to evaluate the
influence of solar irradiance on panel performance [2].

The results of the experiment showed that under diffuse lighting conditions, the bifacial panel
maintained productivity near its daytime maximum, whereas the efficiency of the monofacial panel
decreased by a factor of 2.5-3. This confirms the ability of bifacial modules to ensure more stable
electricity generation under fluctuating insolation, which is a significant advantage for the climatic
conditions of Ukraine [3]. Further analysis focused on developing a model for integrating bifacial
panels into the energy supply systems of multi-storey buildings, particularly through their installation
on roofs and facades. For the design model, Longi Solar Half-Cell 580W monocrystalline panels with
an increased efficiency (22.45%) and high resistance to environmental impacts were selected [4].

According to the results of the techno-economic assessment, the implementation of a bifacial
panel system in a typical residential building can reduce grid electricity consumption by 35-40%
while simultaneously decreasing CO: emissions by 5—7 tons annually. Additional economic benefits
are provided by the possibility of selling surplus electricity under the feed-in tariff, ensuring a
payback period of approximately 5—7 years. The technology is compatible with modern smart-home
energy management systems, allowing automated control of energy production and consumption and
improving operational efficiency. The prospects for integrating bifacial systems into urban
infrastructure include their use within facade structures, noise-barrier screens, roof canopies, and
other construction elements, contributing to the formation of an energy-active environment and
enhancing urban sustainability.

Thus, the results of the study confirm the feasibility of using bifacial solar panels in the
residential sector. Their implementation increases the energy independence of buildings, reduces
environmental impact, and represents an important step toward the development of a sustainable
energy infrastructure.

Literature:

1. Garrod, A., Zhang, X., Ouellette, M., et al. (2023). A review of bifacial solar photovoltaic

applications. Frontiers of Engineering Management. htips.//doi.org/10.1007/s11708-023-0903-7




«BUPOBHUIITBO, TEXHOJIOI'I], IHZKEHEPIS»

2. Obineyv, M. B., & 3axapuenko, P. B. (2024). Busnauenusn eghekmusHocmi 080CMOPOHHIX
COHAYHUX NaHenell Ha NPAKMuyHoMmy 00cnioi. Enexmponui ma mexampoHui cucmemu: meopis,
innosayii, npakmuxa, 39—41.

3. Zakharchenko, R., & Kryvorot, A. (2024). The efficiency of using bifacial solar
panels. Monooidxcna nayka: innogayii ma enobanvhi eukiuku, 323—324.

4. Abojela, Z. R. K., Mat Desa, M. K., & Sabry, A. H. (2023). Current prospects of building-
integrated solar PV systems and the application of bifacial PVs. Frontiers in Energy Research.
https.://doi.org/10.3389/fenre. 2023. 1164494

YAK 725.1:624.012.45(477)
AOCBIJ YKPAIHU IIOAO ITPOEKTYBAHHA HOBUX I BITHOBJIEHHA
3PYUHOBAHUX BYJIBEJIb 1 CITIOPY/ ITI1 YAC BIMHU

Asaiituyk O.B., aciipanT

Jlyk’sanuyk JI.B., acnipant

Maxcum’ok FO.B., 10KT. TexH. HayK, podecop,

Kuiscokuii nayionanvruil ynieepcumem 0yoieHuymea i apximexmypu
avdiichuk ov-2022@knuba.edu.ua

[ToBHOMacmiTabHa BiiiHa B YKpaiHl mpu3Bena 10 MacITaOHUX pyHHYBaHb >XUTIOBOTO,
IIPOMHCIIOBOTO Ta COLalbHOrO (oHIy. 3a JaHUMH MIHICTEpCTBa PO3BUTKY IpOMaj, TEPUTOpiil Ta
1H(ppacTpykTypH, ctanoM Ha 2024 pik 3pyiiHOoBaHO a00 mouikomkeHo noHag 200 Tucsy o0’eKTiB
HepyXoMoOcCTi. BigHOBIEHHS IMX crHopyd MOTpedye HOBUX MIIXOMIB JO HPOEKTYBAaHHS, SKi
BPaxOBYIOTh IIIJIBUIICHY O€3MeKy, MIBHAKICTh 3BEACHHS, €HEeproe(eKTHUBHICTh 1 cTamicth [2].
CyuyacHa npakTUKa YKpaiHCHKUX apXiTEKTOPiB 1 MPOEKTAHTIB (hOpMy€e HOBY MOJIEINb OyAiBHUIITBA —
CTIHKY, aIalITUBHY Ta OPIEHTOBAHY Ha BITHOBJICHHS CepeoBHUINA KUTTA [1].

Jocainutu 0coOIMBOCTI MiIXOIIB A0 MPOEKTYBaHHS HOBUX 1 BiJIHOBJICHHS 3pyHHOBAHUX
OyaiBeIb Ta CIIOPY/I ITiJT Yac BIMHU B YKpaiHi, y3araabHUTH MPAKTUYHUHN TOCBIJT 1 BU3HAUYUTH HAMIPSIMU
B/IOCKOHAJIEHHS! HOPMAaTUBHOI 0a3¥ Ta TEXHOJIOTTYHUX PIIIECHb.

Bukopucrano mMeToau aHamizy HOPMAaTHUBHUX JTOKYMEHTIB, TEXHIYHHUX 3BITIB, MDKHApPOTHUX
MOJIITUYHUX 1HIIIATMB 1 JOCHIMKeHb WIOAO0 TMicasBoeHHOI BigOymoBu [3]. 3actocoBaHO
CHUCTEMaTH3aIlI0 MPAKTUYHOTO JOCBIMYy YKPAiHCHKUX 1 €BPOIEHCHKUX OyMiBETbHUX KOMIaHIH, a
TAaKOX IMOPIBHSUIBHUHM aHaji3 TEXHOJIOTiH NpOEKTyBaHHS 3a jgonomororo BIM-monemioBaHHS Ta
nudpoBoro ckanyBaHHs [5].

ITix yac BOeHHOro cTaHy B YKpaiHi OPMYIOThCS MPUHIMITN MOIYJIbHOCTI, pECYPCHOT €KOHOMIi
Ta 3aXHCHOTO TPOEKTYBaHHS. [lOMMPIOETHCS BUKOPUCTAHHS JIETKUX METAJICBUX KOHCTPYKIIIH,
30ipHUX 37113006 TOHHUX €JIEMEHTIB 1 (hacagHUX CHCTEM MiJBUIICHOI TEIUI0i30sii [4]. AKTUBHO
BIPOBAKYEThCs KoHIemnist «build back better»» — BigOymoBu 3 MONMIMIIEHUMH XapaKTEePUCTUKAMHU
CTIMKOCTI, €HeproepeKTUBHOCTI Ta €KOJIOTIYHOCTI [6)].

Oco0nuBOi yBaru 3aciayroByOTh IPOEKTH IIBHIKOMOHTOBAHOTO YKHUTIA, YKPUTTIB MOABIHHOTO
NIPU3HAYEHHS, ABTOHOMHUX CHCTEM €Hepro3abe3ledyeHHs Ta O00’€KTiB 13 BHKOPUCTAHHSAM
BIJTHOBJIIOBAHUX JpKepen eHeprii [ 7]. Taki pilieHHs JEeMOHCTPYIOTh CUHEPT1I0 1HXKEHEPIi, apXITeKTypu
I TEXHOJIOT1H, CTIPSIMOBaHY Ha CTBOPEHHS CTIMKOTO MICHKOTO CEPEOBHUIIIA.

VYkpaiHChKui TOCBiA y cdepl BOEHHOTO Ta MICISIBOEHHOTO OY/IIBHHUIITBA MOKa3y€ BHCOKHUI
piBeHb aJaNTHUBHOCTI 1H)KEHEPHHUX pillleHb 1 3/1aTHICTh IHTErPyBaTdU CBITOBI CTaHJApTH CTaJlOTO
po3ButkKy. KimtodoBumu (akropamu eeKTUBHOCTI € MOETHAHHS TU(DPOBUX TEXHOJOT1H, JIOKATEHUX
pecypciB 1 CIIPOIICHUX PETYISATOPHUX npoueayp. OTpuMaHi pe3yiabTaTd MOXKYTh OyTH BUKOPUCTaH1
JUIs OHOBJIeHHS HauioHaidbHUX JIBH 1 cTBOpeHHSI HOBUX MIJXO/IIB IO PEKOHCTPYKLII Y 30HAX PU3HKY
[1,2].
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