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The article presents research on structural models and techniques of translating solar
photovoltaic (PV) terms in modern English scientific and technical discourse into
Ukrainian necessitated by the rising significance of photovoltaic applications in the
current Ukrainian context due to their efficiency and sustainability across various spheres
of life. The article is aimed at discovering the distinctive features of rendering solar
photovoltaic terms into Ukrainian by investigating their lexical and grammatical
characteristics. The object of the research is English solar photovoltaic terms and their
Ukrainian equivalents. The subject of the study is the techniques of rendering English
photovoltaic terms into Ukrainian. The linguistic and extralinguistic peculiarities of
scientific and technical texts have been clarified. The notion of ‘term’ in modern scientific
and technical discourse has been elucidated. The works on translation of English
terminology connected with environmental sustainability in the sphere of energy efficiency,
alternative energy and biogas production have been analyzed. It was discovered that the
English solar photovoltaic terms have not been the object of a separate investigation in
translation studies yet. The findings of the study of the photovoltaic terms in a scientific
and technical article on recent advancement in solar photovoltaic technology present the
variety of the structural models of solar photovoltaic terms with the prevalent one that
consists of an adjective and a noun. The application of the techniques of loan translation,
addition, structural transposition and practical transcription turned out to be the
distinctive features of rendering English solar photovoltaic terms into Ukrainian.

Key words: solar photovoltaic technologies, solar photovoltaic terms, structural model,
loan translation, addition, structural transposition, practical transcription.

Tuwenxo T. B. Ocobausocmi nepexnady ameaiticbKux mepminie 3 2aay3i COHAYHOT
domosonvmaiku ykpaincekow Moeow. Y cmammi npeocmasieHo  pe3yibmamu
00CNIOIHCEHHS CMPYKMYPHUX MOOeel Ma NPULOMIE NepeKiady mepminie 3 eany3i COHAUHOT
gdomosonvmaixu (PV) cyuacnoco ameniticbko2o0 HAyKO80-MeXHiYH020 OUCKYPCY Ha
VKPAiHCbKy Mo8y. AxkmyanbHicmb O00CHIONCEeHHA 3YMOGNIeHad 6ce Oilbll  8aANCIUBUM
3HAYEHHAM (OMOBONGMATUHUX MEXHONO2IN y CYYACHOMY VKPAIHCLbKOMY KOHMEKCMi
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3a80aKU IXHIU eghekmusHocmi ma exon0ciuHocmi 8 pizHux cgpepax scumms. Mema cmammi
— BUABUMU O0COOIUBOCMI NepeKNady MepMiHie 3 2any3i COHAUHOI omosorbmaixu Ha
VKPAIHCbKY ~ MOBY  WIAXOM — OOCAIOMCEHHSI  IXHIX  JeKCUYHUX ma  epAMAmuyHux
xapaxmepucmuk. O6’€Kkmom OOCHIONCEHHSI € AHNIUCbKI MePMIHU 3 2any3i COHAYHOL
¢omosoremaixu ma ixui ykpaincoki exeieanrenmu. Ilpeomemom O0ocniodicenus € memoou
nepexnaoy aueniucoKux omoeonbmaiuHux mepminié Ha YKpaiHcbKy Mo8y. 3’s1co8aHo
JIHeBICMUYHI  Ma  NO3ANIHeGICMUYHI  0COOIUBOCE  HAYKOBO-MEXHIYHUX — MEKCMIG.
Pos’acneno  nonammsa  «mepmin» Yy CYYACHOMY  HAYKOBO-MEXHIYHOMY  OUCKYPCI.
Ipoananizysaswiu npayi 3 nepexnady aHeniucbKoi mepmiHon02ii, N08 a3aHoi 3 eKOJO2IUHON
cmiukicmioo y  cghepi  eHepeoeghekmusHOCmi,  ANLIMEPHAMUBHOI — eHepeemuKu  ma
supobHuymea 0iozasy, 0Y10 6CMAHOBNIEHO, WO AHRNIUCLKI MePMIiHU 3 2any3l COHAYHOL
Gomoenekmpuunoi enepeemuku wje He OVIU HPEOMEMOM OKPEMO20 OOCHIONCEHHS 6
nepekiaoosnascmsi. Pezynomamu 0ocniodcents ghpomoenekmpuduHux mepminie y HayKogo-
MeXHIYHIllL cmammi Npo OCMAHHI OOCACHEeHHS V c@epi COHAYHOI (homoerekmpuiHoi
mexHono2ii  ceiduamev NpO  PIBHOMAHIMHICMbL  CIMPYKMYPHUX — MOOedel  COHAUHUX
GomoenekmpuuHux mepminie, ceped AKUX Nepesaxcac Mooeilb, WO CKIA0AEMbC 3
NPUKMEMHUKA ma IMeHHUKA. 3acmocy8anHs NpUtioMié KAlbKO8Y8aHHs, 000A6aAHHA,
CMPYKMYPHOI MPAHCRO3UYIl ma NPAKMUyHOi MPAHCKPUNYii BUABUNOCA XAPAKMEPHOIO
ocobnusicmio nepexnady aHIIIUCbKUX MepMiHi8 3 COHAYHOI (PomogoIbMaAiKu YKPAiHCbKOIO
MOB0I0.

Knrouoei cnoea: comsuni pomoenexmpuuni mexwonozii, mepminu y cghepi couaumnoi
domoenekmpuky, CmMpyKmypHa MoOelb, KANbKV8AHHA, 000ABAHHA,  CMPYKMYPHA
MPAHCNO3UYIA, NPAKMUYHA MPAHCKPUNYIAL.

Introduction

The 21% century is characterized by rapid technological advancement and
humanity’s drive for energy efficiency. Maximizing output while minimizing
energy consumption is crucial for environmental sustainability and economic
growth. Modern solar photovoltaic (PV) technologies ensure the reduction of
energy demand and carbon emissions. These sustainable technologies of converting
sunlight directly into electricity through the photovoltaic effect are gaining traction
all over the world. In Ukraine amid infrastructure damage using photovoltaic
technologies has become the need of the hour.

The growing interest in solar photovoltaic technologies and demand for using
them in Ukraine as well as the requirement to grasp the nuances of photovoltaic
effect necessitate the study of the specifics of translating English solar photovoltaic
terms into Ukrainian.

The aim of the research is to elucidate the distinctive feature of rendering
solar photovoltaic terms of modern English scientific and technical discourse into
Ukrainian by investigating their lexical and grammatical characteristics.
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Theoretical Background

Scientific texts are characterized by preciseness and accuracy of terminology
and concepts, whereas technical texts are focused on transparency of technical
specification and practicality. Nowadays, texts tend to combine elements of both
scientific and technical texts with the problems that they bring out (Byrne, 2012).
While the distinction between the two fields is obvious, "the ways in which they
appear in the real world mean that they need to be considered together". Whereas a
technical text is created to convey information with utmost clarity and impact, a
scientific text is constructed to discuss, analyze and synthesize information with the
purpose of clarifying concepts, suggesting new theories or assessing approaches
(Byrne, 2012, p. 2).

English scientific and technical literature style is marked by a specific
vocabulary, terms and scientific notions, gerundial and participial constructions,
abstract nouns formed from verbs and adjectives, strictly logical syntax and
sentence ordering, explicitness, objectiveness, impersonality, clarity, accuracy and
precision (Bidnenko, 2014).

The extralinguistic features of scientific and technical literature include
abstractness and strict logical presentation; informativeness; monological type of
speech; objectivity of presentation (argumentation, motivation); focus on logical
perception rather than sensory (Prus, 2007).

Scientific and technical texts abound in terminology (general technical,
interdisciplinary, narrowly specialised); abbreviations which must be deciphered
and given in full when translated; attributive complexes and expanded syntactic
structures (Hrechyna, 2011).

Characteristic features of rendering terms in scientific and technical texts have
been studied by Karaban V. 1., Hrechyna L.B., Kruhlii O. R., Cheriak O. P.,
Furt D. V., Shvanova O. V., Shvanov O. M., Kutsa O. I., Karanevych M. I,
Shtohryn M. V.

The term is characterised as a lexical unit with a limited scope of application
within a specific field of science, human activity and production (Kruhlii &
Cherniak, 2021, p. 124).

Having scrutinised numorous approaches to the concept ‘term’ Vakulenko M.
(Vakulenko, 2014) defined the ‘term’ as "a word or a collocation that refers to a
certain concept in a particular field of human endeavour: science, technology,
culture, sports, art, etc." with further advancement of the definition of the ‘term’ to
"a unit of the lexical level (a word or a collocation) that denominates some concept
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of respective domain of human endeavour and forms functional thematic class of
the field vocabulary and is a natural (systemic or off-systemic) element of the
terminology fund".

Investigated within the framework of text linguistics, ‘the term” was defined
as "a semantically charged linear structure, which names an abstract or a concrete
reality studied by a special-subject field" (Collet, 2021). In a special text a term
contributes to text coherence and text cohesion. Such contribution "may translate
into variability both on the level of its meaning content and of its linear structure,
especially if its linear structure is syntactically transparent. This variability may
lead to polysemy on the one hand, and signals on the other hand that terms
exhibiting syntactic transparency are, in fact, paradigms, i.e. sets of all the possible
forms the linear structure can have in a text" (Collet, 2021, p. 109).

The division of terms into scientific and technical suggests that scientific
terms indicate the theoretical scientific concepts, while technical terms define tools,
artifacts, observations, experiences, and measures (Otman, 1996, p. 15). Scientific
and technical terms reflect concepts from specific fields of science or technology
and are important components of scientific and technical texts.

Translation of scientific and technical terms pose the following lexical
challenges: polysemy of terms which complicates the choice of an adequate
equivalent and translation option; the choice of a method for translating terms;
interpreting neologisms, abbreviations, homonyms, foreign terms, ethno-national
variations of terms, and reproducing proper names (Karaban, 2004, p. 273).
Accurate transmission of meaning depends on the word formation of terms, among
which simple, derivative (suffixal, prefixal, suffixal-prefixal), compounds and
word combinations are distinguished (Karaban, 2004, p. 315).

In the process of translation of a term from English into Ukrainian a lexical
equivalent of a term is mainly looked for by a translator in search of a constant
lexical correspondence of the meaning of the word (Furt, 2018). A near equivalent
is chosen if an absolute equivalent is inexistant. Other ways of translating terms are
the untranslatable adoption of terms, adaptive transcoding (to create a clearly
defined term), linguistic calque, explication or descriptive translation (to absolutely
convey the meaning of a term), inversion (to change the phrase component order)
and substantiation (to substitute an English term for a Ukrainian word with a
narrower subject-logical meaning). A simultaneous application of several
translation techniques works for translation of non-equivalent terms.
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It was found out that while working with terminology the translator has to
face the need to deepen knowledge in a particular field, to establish relations
between terms and concepts, to consult experts. Translation methods of two-
componental terms in the field of energy efficiency have been singled out and
described by Kutsa O. I., Karanevych M. 1. (Kutsa & Karanevych, 2020). The
terms of N+N model were rendered by means of compression, decompression,
permutation, transposition, synonymous substitution, compound terms with
prepositions, compound terms with abbreviations and replacement of the singular
forms with plural ones. To convey the meaning of the terms of Adj+N model loan
translation was used.

Upon examining the methods of translation of English alternative energy
terminology Shtohryn M. V. revealed the dependence of the choice of a translation
method on the number of components in alternative energy terms (Shtohryn, 2024).
The most productive method of translating of the analysed terminological phrases
turned out to be loan translation, in which the semantic and stylistic features of the
source word are preserved in the translation. Combined translation was found out
to be another frequent method of rendering alternative energy terms. It included the
usage of several translation techniques such as transposition, decompression,
compound terms with prepositions primarily for phrases with a multi-component
compound term. The descriptive translation method and the selection of
equivalents were fairly productive methods of translation. The use of the genitive
case, in which changes occur in the order of the units of the source language term
combination, appeared to be the least common. Taking into account the rules of
Ukrainian grammar this method simplifies the translation of alternative energy
terms by reducing the number of definitions that precede the word being defined.

The study of rendering terms in biogas production revealed that such common
technical terms consist of two or more nouns; an adjective with a noun or two,
more than two nouns; participle I or participle II with a noun; combination of
words from different parts of speech, such as an adverb with participle II and a
noun, as well as a noun, an adjective and a noun (Shvanova & Shvanov, 2018).
Such biogas production terms are mostly translated by loan translation. The typical
challenges of translating biogas production terms are abbreviations, synonymous
technical collocations, polysemantic commonly used lexemes.

Thus, the existing research of English terminology connected with
environmental sustainability concern terms in the sphere of energy efficiency,
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alternative energy and biogas production. The English solar photovoltaic terms
have not been the object of a separate investigation in translation studies yet.

Methodological notes

The object of the study is solar photovoltaic terms in scientific and technical
discourse. The data source is a scientific and technical article on recent
advancement in solar photovoaltaic technology and its translation into Ukrainian.

The investigation relies on the following methods. To describe the theoretical
foundation of the investigation the theoretical analysis and synthesis were used.
The linguo-translation method helped to determine the photovoltaic term
translation techniques. By means of the quantitative evaluation method the
frequency of translation techniques applied to the English photovoltaic terms was
compared. The descriptive method was used to present the results of the study.

Results and Discussions

The study of rendering English solar photovoltaic (PV) terms into Ukrainian
revealed the tendency of applying such translation techniques: loan translation,
addition, structural transposition and practical transcription.

Loan translation turned out to be the predominant way of rendering English
solar photovoltaic terms into Ukrainian since 57,48 % of the photovoltaic terms
were rendered by means of loan translation. The most common structural type of
terms rendered by loan translation is two-componental consisting of an adjective
and a noun (Adj+N). Such terms constitute 28,34 % of the English photovoltaic
terms under consideration: photovoltaic (PV) installation — ¢omoenexmpuuyni
yemanoska;  bifacial modules — 0eocmoponui mooynw, thin-film cells —
MOHKONNIBKO8I enemenmu, photovoltaic (PV) systems — ¢omoenexmpuuni
cucmemu, solar panels — cousuni naweni; solar modules — cousauni mooyii,
Gpomoenexmpuuni mooyni, solar cell — gpomoenemenm, pomoxomipka, consaunuil
enemenm, solar photovoltaic — consauna pomosonvmaixa, solar array — consauna
bamapes, CcoHAYHA NAHENb, MACUE COHAYHUX NaHenel/ Mooynis, ecological
footprint — exonoeiunuti cnio; direct current (DC) — nocmitinuti cmpym; altering
current (AC) — sminnuti cmpym, intelligent tracking — inmenexmyanvhe
giocmedicenns, filtered light — ¢hinemposane ceimno, poscisine c8imuio;
nanostructured patterns — HaHOCMPYKMYPHULL 8i3epYHOK, plasmonic nanoparticles
— NIA3MOHHA HAHOYacmuHKa, stray light — posciaue ceim.o.
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11,02 % of the English photovoltaic two-componental terms with two nouns
(N+N) were converted into Ukrainian by loan translation: silicon panel —
Kpemuicsa nawenv, perovskite cells — neposcekimmui enemenmu, semiconductor
layers — Hanienposionuxosi wapu,; crystalline silicon (c-Si) — kpucmaniunutil
kpemuiil (c-Si); halide ligand — eanocenionuti nieand; tandem stacks — manoemmi
cmocu (wapu); passivation film — nacusayivina nniexa, crystalline wafer —
KpUCmaniuHa niacmuna, KpUcmaniyia niokuiaoxa.

Other structural models are less commonly found among the photovoltaic
terms rendered into Ukrainian by loan translation. 4,72% of the photovoltaic terms
were word combinations with two adjectives and a noun (Adj+Adj+N): solar
photovoltaic (PV) technology — consuna chomoenexmpuuna mexwnonocis; clean
solar power — uucma comsuna euepeis, grid-tied solar system — mepedicesa
cousiuna enekmpocmanyis, off-grid solar system — a8mMoHOMHA COHAYHA
enexkmpocmanyis;, solar monitoring system — cucmema MOHIMOPUHZY COHAYHOL
enrekmpocmanyii; hybrid solar system — 2iopuoHa COHAYHA eNeKMPOCMAHYIA.

The structural models observed in less than 3 % of the photovoltaic terms
rendered by loan translation are Adj+N+N (single-junction silicon cells —
0OHONnepexioHi kpemHicgi enemenmu, photovoltaic (PV) power plant — conauna
enekmpocmanyis (CEC), ¢omoenekmpuuna enexkmpocmanyis), A+N+prp+N
(levelized cost of electricity (LCOE) — cepeous eapmicme enekmpoenepeii,
seamless pairing with buildings — ideanvne inmeepysanus 6 6yodieni), V+A+N
(harness solar rays — suxopucmyeamu consiuni npomeni, discard solar panels —
ymunizygamu consuni nawneni), V+N (ride the wave — xopucmyeamucs xsunero;
harvest sunlight — 30upamu consiune cgimno), V+N+N (lower energy demand —
3HUdICY8amu enepeocnoxcusants), N+A+N (perovskite solar cells — neposcokimmui
consayni enemenmu), A+A+N+N (total renewable electricity capacity — 3azanvHa
nomyxicHicmes  8i0HO81108AHOI  ellekmpoenepeii), A  (photovoltaic (PV) —
Gpomosonemaiunuii / pomoenexkmpuunuii), N+prep+N+A (efficiency of a solar
panel — koegiyicnm kopucnoi 0ii (KK/]) consunoi naneni, N+N+N (laboratory
perovskite cells — nabopamophi neposcvkimui komipku), N (photocell —
gomokomipka).

The study discovered that 18, 90 % of the photovoltaic terms had been
translated by means of addition. 7,87 % of the terms consisted of an adjective and a
noun (Adj+N): sub-bandgap photons — gomonu 3 eHnepeicio HudCHe WUPUHU
3ab60poHenoi 30HuU, omonu niodzabopouenoi 3onu; light-trapping structures —
CmMpyKmypu, wo 61o0eaornms ceimio, silicon-based technologies — mexuonoeii Ha
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ocHogi kpemHit, life-cycle footprint — exonoziunutl cio HUMMeEBO20 YUKy, end-
of-life waste — 6i0xo0u nicis 3aKiHueHHs MePMIHY eKcniayamayii, organic
photovoltaics (OPV) — opeaniuni pomoenekmpuuni enemenmu, OpeaHiuHi COHAYHI
esleMeHmu.

4,72 % of the terms with two nouns (N+N) were conveyed into Ukrainian by
means of addition: recombination losses — empamu na pexombinayiro; panel output
— UXiOHa nomydichicms naueii, cell formats — munu coHsAuHUX elemenmia; rooftop
photovoltaics (PV) — oaxosa coHsauna enekmpocmauyis, 0axo8a eieKmpuiHa
cucmema, COHAYHI bamapei Ha 0axy.

Less common structural models of the terms in question were Adj+Adj+N
(refined light-trapping designs — 600cCKOHANEHI KOHCMPYKYIi OISl VIOBIHOBAHHSL
ceimaa, dye-sensitized solar cell (DSSC) — conauno cencubinizogsama coHauHa
bamapes), Adj+Adj (building-integrated PV (BIPV) — inmecpoeani 6 6yo0iaii
COHAYHI ~ MOOYI,  OVOiBeNbHO-IHMe2POBani  (omoereKmpuuni  cucmemu,
gomosonvmaiuni mamepianu, inmeeposari 8 xkoncmpykyiro, PV (photovoltaic) —
Gomoenexmpuunuii/ pomosonvmaiunuil/ pomoenexmpuunuti eremernm), Adj+N+N
(overall light capture — 3acanvhuii Koeghiyiecum nocaunauHs ceimaa), N+Ad]
(concentrator PV (CPV) — xonyenmpamophi ¢pomoenexmpuuni cucmemu (CPV),
acronym+N (LiFePO4 battery, LFP battery — nimiti-3anizo-ghochammuil
axymynamop (JI3®/ LFP).

It was discovered that 18,11% of the photovoltaic terms had been translated
by means of structural transposition. Out of this group the structural models N+N
and N+N+N got 4,72 % each: cadmium telluride (CdTe) — menypuo xaomiro,
surface passivation — nacugayis NOBepXHi;, Moisture ingress — NPOHUKHEHHS]
eonoeu,  Shockley-Queisser limit — mexca Illoxni-Keaticcepa, electron
recombination losses — empamu uepe3 pekomOiHayito enekmponie, light
management strategies — cmpamezii YNpaeiiHHs CEIMIOM.

The infrequent structural models in this group of terms are N+N+N+N
(copper indium gallium selenide (CIGS) — cenenio mioi, inoito ma eanito (CIGS),
solar power plant generation — eenepayisn consiunoi enexkmpocmanyii), Adj+N (PV
application — 3acmocysanns homoenexkmpuunux cucmem, photovoltaic uptake —
nowupenns consunux nawuenetr), Adj+N+N (active cell layer — axmusnuii wap
conaunoi komipxu), AdjtN+and+Adj+N (Passivated Emitter and Rear Cell
(PERC) — nacusosanuii emimep i 3a0Hs1 KOMIPKA).

Practical transcription as a way of translation was characteristic of 5,51% of
the photovoltaic terms with the following structures: N (agrivoltaics —
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azpisonvmaixa, thermalization — mepmanizayis, inverter — iHgepmop, String —
cmpine), N+N (Net Metering — nem-mimepine, Net Billing — nem-6ininz), MPPT
(tracker — MPPT mpexep).

Conclusions and prospects

The heightened attention to solar photovoltaic technologies due to their
increasing efficiency makes it necessary to reveal the distinctive features of
rendering English solar photovoltaic terms into Ukrainian.

The findings of the study demonstrate the variety of the structural models of
solar photovoltaic terms with the prevalent one that consists of an adjective and a
noun.

To faithfully convey the meanings of the solar photovoltaic terms the
techniques of loan translation, addition, structural transposition and practical
transcription are used. The prevailing translation technique turned out to be loan
translation aimed at adopting new concepts while maintaining Ukrainian linguistic
structures. The frequent techniques in translation of English solar photovoltaic
terms are addition and structural transposition. To ensure clarity and understanding
of the nuances of photovoltaic technologies addition was applied in translation of
the terms. Structural transposition in rendering the multi-componental photovoltaic
terms involved changing the order of words to achieve naturalness and accuracy in
Ukrainian. The least common technique of practical transcription integrated the
English photovoltaic terms into the Ukrainian language preserving the English
pronunciation.

The theoretical value of the research is determined by its thorough analysis of
the structural models of the English solar photovoltaic terms in modern scientific
and technical discourse as well as the translation techniques utilized to faithfully
render their meaning into Ukrainian.

The practical value of the research is that the findings are applicable in the
translation of various English scientific and technical texts in solar photovoltaics
and development of tutorials in scientific and technical translation.

Potential areas for further study lie in discovering translation techniques of
texts in solar photovoltaic technology of different generations and their
comparative analysis.
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