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Abstract

In this translation project, we translated and analyzed two chapters of the technical non-
fictional book Solar Architecture: Strategies, Visions, Concepts by German architect and author
Christian Schittich. The first chapter presents our translation, and the second one deals with the
theoretical background of the research, i.e. the general characteristics of technical non-fiction,
the notion of technical terms and their structural and subject classifications, and the peculiarities
of their rendering in English-Ukrainian translation. The classification of translation techniques
proposed by L. Molina and A. Albir serves as a basis for translation analysis. The translation of
the studied text was carefully done in compliance with the lexical, semantic, and grammatical
norms of the Ukrainian language. Five main translation techniques were used to accuratetly
render the meaning of technical terminology.

Key words: technical non-fiction, technical term, building and architectural
terminology, physical terminology, electronic terminology, chemical terminology, Solar
Architecture: Strategies, Visions, Concepts.

AHoTaIisA

VY naHOMy mepekaJalbKoMy MPOEKTI MEPeKJIaJeHO Ta MPOAaHAi30BaHO JABa PO3AUIH
KHUTH HiMelbkoro apxitekropa ta aBropa K. Ilitrixa «Solar Architecture: Strategies, Visions,
Cocepty. ¥V nepuiomy po3auli poOOTH MPEACTABICHO HAIl MEpeKiaj] KHUITH, a B JIPYyroMy —
3’SCOBYETHCS TEOPETHYHE MiAIPYHTTS TOCIIKEHHS, TOOTO 3araibHa XapaKTEPUCTHKA TEXHIYHOL
JiTepaTypu, MOHATTSA TEXHIYHUX TEPMIHIB Ta iXHbOI CTPYKTYPHOI Ta cy0’ €KTHOI Kiacudikarii i
0COOJIMBOCTI Tepefadl B aHrjo-yKpaiHCbKkoMy mepeknanl. Kiacudikaiis nepekiaaanbKux
TexHiK, 3ampornoHoBaHa JI. Mominoto Ta A.AnbGipom, cTala OCHOBOK [UIsl 3/A1MCHEHHS
nepexyaganpkoro anamizy. Il yac pobotu Hax nepeksiazoM TEKCTY OyJI0 peTebHO JOTPUMAHO
JEKCUYHUX, CEMAaHTUYHUX Ta I'paMaTUYHUX HOPM YKpaiHCbKOi MOBH, a TaKOXX BHUKOPHCTAHO
’SITh OCHOBHUX TMEPEKJIANallbKUX TEXHIK JJI1 TOYHOTO BIATBOPEHHS 3MICTYy TEXHIYHOI
TEPMIHOJIOTI1.

KinrouoBi cnoBa: mexuiuna imepamypa, mexHiuHui mepmin, OyodigeibHa ma
apximekmypHa  mMepMIHOA02IA,  €NeKMPOHHA  MEPMIHONO02IA,  XIMIYHA  MEPMIHOJI02IA,
nepexnaoayvki mexuixu, «Solar Architecture: Strategies, Visions, Cocepty.
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Introduction

In the light of the future post-war reconstruction of Ukraine, the promotion of alternative
energy sources, particularly solar energy, is of great importance. From the translational point of
view, the English-Ukrainian rendering of professional literature, which is saturated with
technical terminology, may be portrayed as an essential soft power tool for the effective
implementation of modern building technologies, introducing alternative energy sources into the
life of Ukrainian society, exchanging experiences with the international scientific community,
and educating highly skilled specialists.

Edited by German architect and author Christian Schittich, Solar Architecture: Strategies,
Visions, Concepts is a collection of works by well-known builders and architects who are at the
forefront of smart building construction. This book describes in detail the processes of building,
assembling, and installing solar structures, not forgetting to address the architectural significance
of such innovations. The book covers a wide range of narrow areas that are relevant to the
creation of solar structures, namely: electronics, physics, chemistry, urbanism, and architecture,
containing a myriad of technical terms.

The topicality of the research arises from the increasing necessity of the detailed
analysis of rendering English technical terminology throughout the process of its Ukrainian
translation.

The notion of technical terms and terminology in general has been studied by myriad
scholars, namely O. Bolovnieva, S. Holikova, A. Kovalenko, O. Kyrylov, T. Kyiak, H.
Mezhzherina, O. Miroshnichenko, A. Naumenko, I. Stepanova, V. Tsarova, O. Yakovets, etc.

The purpose of the research is defining peculiarities of technical terminology and
pointing out main translation techniques used for its rendering on the material of C. Schittich’s
Solar Architecture: Strategies, Visions, Concepts.

The purpose determined three tasks:

- to point out key moments of the author’s biography and characterize technical
non-fiction as a genre of modern literature;

- to clarify the theoretical background of the project, namely the notion of technical
terms, and analyze their structural and subject classifications;

- to analyze the usage of different translation techniques aimed at rendering
technical terminology in the English-Ukrainian translation.

The object of the research is English technical terminology, particularly in the field of
solar energy, in non-fictional literature.

The subject of the research is the translation techniques aimed at reproducing technical
terminology in the Ukrainian-English translation pair.

The body of the research consists of the text of the technical non-fictional work Solar
Architecture: Strategies, Visions, Concepts by Christian Schittich (178 pages) and the Ukrainian
translation of its first two chapters (38 pages).

The BA paper consists of an abstract, contents, an introduction, 2 chapters, conclusions, a
list of references, and appendices.



Chapter 1. Translation of Solar Architecture: Strategies, Visions, Concepts by C. Schittich

Source Text

Target Text

Solar Technology — From Innovative Building Skin to
Energy-Efficient Renovation
Roland Krippner

The first solar collectors were installed on rooftops in the
mid-1970s, followed nearly a decade later by the first integrated
photovoltaic system. Now that the initial problems, such as system
glitches and economic hurdles, have been overcome, active solar
technology has gained a solid position in the construction market.
Indeed, it is a routine component of many building concepts, and
not only of those with innovative energy strategies. In the field of
solar architecture, the so-called indirect systems play a special role.
The collector installations and photovoltaic modules integrated into
the building skin are far more present, visually speaking, than direct
measures such as compactness, high-performance glazing,
intelligent insulation or efficient building systems. In addition to the
functional tasks — heating domestic water, complementary space
heating and power generation — the introduction of these
components also translates into a considerable semantic expansion
of the technological repertory of building.

A key characteristic of integrated solar technology is the
visible installation of the components on roofs or facades, which
function as the required interfaces between solar radiation and the
building system. It is the building skin that allows us to experience
architecture and architectural design in the public space — in the
street, square or urban quarter. The question arises, however,
whether and to what extent, solar systems engender novel building
solutions, and what their contribution might be to the cultural

Consiuni TexHoJs0rii — Big HOBITHIX (pacaniB 10 mMoaepHizauii
eHepro3oepirarounx KOMINOHEHTIB
Ponannx Kpinmaep

Iepuri coHsYHI KOJNEKTOpPH 3°SIBHJIMCh Ha Jaxax OYIWHKIB Yy
cepenuni 1970-x pokiB g oOIrpiBy HpUMIIIEHb, a MEpIIl IHTErpOBaHi
(OTOETEKTPUYHI CHCTEMH BHHAWIUIN JECATh POKiB moromy. Temep, Koiu
MEepIIOYeproBi MpoOiIeMHu, Taki Ik cucTeMH1 3001 Ta EKOHOMIYHI TPYIHOI,
MOJI0JIAHO, AKTUBHA COHSYHA CHEPreTHKAa 3aBOIOBAJla MIIHI TO3MINI Ha
OyxaiBenbHOMY pHUHKY. DaKTHUYHO 1€ CTaHAAPTHUN KOMIOHEHT 0aratbox
OyIiBEIbHUX TPOEKTIB, 1 HE JIMIIE TUX, 10 0a3yIOThCS Ha 1HHOBAI[IHHUX
CHEePreTUUHUX TEXHOJIOTIsAX. Y Taiy3i COHAYHOI apXiTeKTypHU OCOOIUBY
pOJb  BIAITPAaIOTh TaK 3BaHl HemnpsaMi cucteMu. [lopiBHIOIOUM pi3HI
XapaKTePUCTUKH KOJEKTOPHUX YCTAHOBOK Ta (POTOENEKTPUYHUX MOJYJIIB,
IHTErpoOBaHUX B OOMIMBKY OYJiBJi, HaWOUIbII MOMITHOIO € Bi3yaJbHa
CKJIaJIOBa, a HE MpsAMi MOKAa3HUKH, TOOTO KOMIIAKTHICTh, BUCOKOSIKICHE
3aCKJIEHHS, CMapTI30oJlis Ta cydacHi cxemMu OyaiBHuuTBa. OKpim
GYHKIIOHANPHUX 33/lad  — MIAITPiBYy BOAM, JOJATKOBOTO OOIrpiBy
IpUMIIIEHh Ta BHPOOHULITBA €JEKTPOEHEpPrii — BIPOBAIKEHHS LUX
KOMIIOHEHTIB TakKOX Iependayae 3HayHE IiJIBUIICHHS TEXHOJIOTIYHOTO
byHKIioHay Oy IiBIIL.

KitoyoBa XapakTepuCcTHKa iHTETPOBAaHUX COHSYHHUX TEXHOJOTIH —
Ie BHUJIMMa YCTAaHOBKA KOMIIOHEHTIB Ha maxax abo dacagax, sKi
(YHKIIOHYIOTh SIK HEOOXiJHI CHOJYYHI €JNE€MEHTH MK COHAYHHM
BUIIPOMIHIOBAHHAM 1 cucTteMoro OyaiBimi. Y MyOIiYyHUX MiCLSX, SIK-OT Ha
BYJIUIIX, IUIONIAX YU Ha TEpPUTOpli MICBKHX KBapTaliB, OCOOJMBUI
apXITEeKTypHHA CTHJIb BifgoOpaxkaroTh came dacaau OyniBenb. OmHak
[I0CTa€ MUTAHHSA, YW BIUIMBAIOTH COHSYHI YCTAaHOBKM Ha HOBE OauyeHHA
ApXITEKTYPH, 1 KO TAK, TO B KM Mipi, 1 IKMM MOKe OyTH iXHIH BHECOK Y




quality of architecture.

The Search for Quality in Architecture

The lack of quality in architecture has been noted for some
time, both professionally and politically. If German architectural
culture seems to suffer from neglect in general, what is the status of
so-called solar architecture in particular? Even after nearly three
decades of intensive focus in this field, solar architecture — as pars
pro toto of architecture in general — continues to reflect a certain
“randomness and lack of style” (1) and ‘solar’ buildings are
criticized for their lack of architectural quality. On the one hand,
many architects still refuse to address the topic and leave the issue
in the hands of engineers and builders; on the other hand, it seems
even more difficult to define what constitutes quality given the
complexity of the requirements and the abundance of system
choices.

When we take a look at quality in architecture, two
phenomena are immediately apparent: first, the difference in
opinion between experts and laypeople, and second, the view that
architectural quality is simply a matter of aesthetics. It is true that
the rigour of a solution, including the appropriateness of the means
and the logic of the expression, is strongly defined by aesthetic
criteria both in terms of its integration into the urban context and the
building concept itself, but limiting quality in architecture to these
criteria is simply too restrictive. This is because architecture is
closely linked to utility and stability, and is determined by
functional and structural characteristics of quality as well. Defining
these characteristics is difficult enough owing to the wide range of
requirements and poorly defined criteria. The question of aesthetic
quality — of what makes a building beautiful and conclusive in terms
of spatiality, scale, proportion, colour and surface treatment — poses
an even greater challenge because the criteria on which assessment
is based in this instance are even less definitive due to different
depths of knowledge and personal preferences. The use of solar

PO3BHUTOK KYJIbTYPHOI CIIAIIAHH.

Ha winsaxy oo axicnoi apximexmypu

[Ipobnema gKOCTI B apxXiTEKTypi JaBHO OOroBoproBaiacsi fK Yy
npodeciiHuX, Tak 1 B MOJITHYHUX Koax. SIKIIo HiMellbKa apXiTeKTypa B
oMy nepedyBae B 3aHeJ0aHOMY CTaHi, TO 1[0 TOBOPUTH MPO TaK 3BaHY
«COHSYHY apxiTekTypy»? HaBiTh micis maii>ke TPUALSTH POKIB MOCUICHOT
yBard JI0 Ii€i ramxy3i, COHSYHA apXiTeKTypa — SK pars pro toto (4acTmHa)
apXIiTEeKTypHU B LIJIOMY — IIPOJIOBXKYE IEMOHCTPYBATH MEBHY «XaOTHUYHICTh 1
BIZICYTHICTh BiacHOro ctuiito» (1), a «CoHsuHI» OyniBiIi KPUTHUKYIOTH 3a
HU3BKY apXiTEKTYpHY fKICTb. 3 0HOr0 OOKY, 6arato apxiTeKTopiB yce Lie
BiJIMOBJISIFOTHCSI TOPKATHUCS II€] TEMU Ta TEpPEeNaloTh 1€ MUTAaHHA B PyKH
iHXKeHepiB 1 OydiBeNbHUKIB; 3 1HIIOrO OOKY, 3[Ma€ThCs, I CKJIaJHIIIe
BU3HAYMTH, 10 TaKe SKICTh, BPAXOBYIOUM CKJAIHICTh BHUMOT 1 BEJHKY
KUIBKICTh BaplaHTiB BUOOPY CHUCTEM.

OOroBoprorouM MUTaHHA SKOCTI B Tally3l apXiTeKTypH, MOXHA
o/lpa3zy TOMITUTH [BI TEHJEHIIi: MO-Meplle, PI3HUILS B NEPEKOHAHHSX
¢daxiBIiB Ta 3BHYAWHUX JIOJCH, a MO-Ipyre, AyMKa IpoO Te, IO SKICTh
apXITEeKTypu — 1€ MPOCTO TMHUTAHHS CMaky. J[iliCHO, CTpPOTICTh PillI€Hb,
BKJIIOUAIOYU JIOIJIbHICTh BHUKOPHUCTOBYBAHHUX 3acO0IB 1 JIOTIKY IXHBOTO
BTIJICHHSI, 3HAYHOI0 MIPOI0 BU3HAUAETHCSI €CTETUYHUMHU KPUTEPISIMU, SIK Y
paMKkax iHTerpauii B ypOaHICTUYHHUN KOHTEKCT, TaK 1 B KOHIEIIT caMoro
Oynuuky. OpmHak, 1€ 3aHaATO By3bKe OaueHHsS — BH3HAYATH SKICTH B
apxiTeKTypi Jume UMU Kpurtepissmu. lle moB’s3aHo 3 TUM, IO
apxiTekTypa OyniBenb Oe3nocepeHb0 MYCUTh OYyTH MPAaKTUYHOIO Ta
Ha/iHOI0, a TakoXX nepeadadaTd (YHKLUIOHAJIbHI Ta CTPYKTYpHI
XapaKTEPUCTHKH SKOCTi. BU3HAUUTH I1i XapaKTEePUCTUKH JIOCHTH CKIIAJTHO
yepe3 UIMPOKHUH CIEKTp BUMOT Ta HEUITKO cpopmoBani kpurepii. Iluranus
€CTeTUYHOI CKJIaZIoBOi — TOro, IO poOUTh OYJIIBIIO KpacHUBOKO Ta
NpUBabJIMBOIO 3 MOMISLYy NMPOCTOPY, MacimTaly, MPOIOpIii, KOIbopy Ta
o31005eHHs (pacamy, — 1me ckiuagHine. AmKe KpuTepii, BiJ IKUX BIacHE U
3aJeKUTh OLIHKA, — HAaA3BUYaHO pPO3MHUTI uepe3 pi3HUHA piBEeHb
0013HaHOCTI Ta O0COOHMCTI ymonoOaHHs. BUWKOpUCTaHHS COHSYHHUX




technology places new demands on the complex construct of the
envelope — for example, to act as an information carrier between
climate modulator and media screen. This does not mean, however,
that established modes of evaluation have become superfluous.
Ultimately, architectural quality can only flourish through the
interplay and interaction of architectonic categories in the Vitruvian
sense.

3.1 Archeological Museum, Herne (2003), by von Busse
Klapp Briining

Intelligent Building Skins

In the context of redefining the building skin, that is to say,
its transition from monofunctional protective roles to polyvalent
control functions, much ado is made of synergetic effects, and the
expression “intelligent building skin” is frequently mentioned. If
“responding to new situations with problem-solving behaviour”
“randomness and (2) constitutes a criterion of intelligence, then the
technological advances and new facade elements can justifiably be
referred to as exhibiting “intelligent behaviour.”

In addition to a multitude of window systems for the direct
utilization of solar energy, including natural ventilation, so-called
manipulators for shading and heat protection, and daylight
deflection, solar components play an important role in intelligent or

TEXHOJIOT1 BHMara€ HOBHX MIAXOMIB J0 au3aiiHy dacamiB OyiBelb.
Hampukiian, BUKOpPHCTOBYBaTH iX Yy poOJIi HOCIiB iHpopMariii Mix
pEeryJiaTOpOM  TeMIepaTypd Ta  MPUCTPOSMHU, IO  TEPEAaroTh
MyJIbTUMEAINHY 1H(opMmariito. OgHak I HE O3HA4ae, IO TPaAMIiAHI
METOAM aHaNi3y CTaJd HEMOTPIOHMMH. 3PEIITO, SAKICTh apXITEKTYPH
MOXKE TIPOIBITATH JIMIIE 4Yepe3 B3aEMOJII0 Ta  B3aEMO3B’SI30K
apXITEeKTOHIYHUX KPUTEPIiB y BITPYBIaHCBKOMY PO3YyMiHHI, a came uepes
MIIHICTh, KOPUCHICTH Ta Kpacy.

3.1 Apxeonociunuti myset, I'epne (2003), asmop ¢on Bycce Knann
bpronine

Iumenexmyanvhi ¢pacaou

Y KOHTEKCTI HOBOTO CHpUHHATTS dacadiB OyiBelb, a came
nepexoay  Bil ~ MOHO(YHKI[IOHANIbHUX  3aXHCHMX  poJied 110
OaraTo(pyHKIIOHAIBHUX 3aBJlaHb KepyBaHHS, 0araTo yBaru MNpUIUISIOTH
epeKxTy CHHeprii, a TaKoXX YacTO 3raJyloThb BHUPa3 «IHTEJIEKTyalbHi
dacamu». Skmo «pearyBaHHS Ha HOBI CHTyallli IOBEIIHKOIO,
CIPSIMOBAHOIO Ha PO3B’s3aHHS MTPOOIEM», «XaOTUUHICTH 1 (2) € KpuTepisiMu
IHTEJEKTY, TO TEXHOJIOTTYHUN Iporpec 1 HOB1 eeMeHTH (acajiiB MOKHA 3
MOBHUM IPaBOM HA3BaTH MPOSIBOM «PO3YMHOI MOBEAIHKI.

OxpiM 0e3miul BIKOHHHUX CHUCTEM JMJIsi HPSIMOIO BHUKOPUCTAHHS
COHSYHOI €Heprii, BKIIOYAIOYM TPUPOAHY BEHTHIALIIO, TakKk 3BaHi
MaHIMyJISATOPU JUIsl 3aTIHEHHS W TEIJIO3aXMCTy, a TaKOX BiJIXUJICHHS
JICHHOTO CBITJIa, COHSYHI KOMIIOHEHTH BIJIIpaloTh BAXJIHMBY pOJb B




innovative building skins. The rooftop photovoltaic system feeds
100 kW/h into the municipal power grid of Herne. The technology
they introduce (and their link to an electronic network system),
enables the facade and the roof to respond flexibly to changing
external conditions. The result is a lasting effect on essential room
or building characteristics, in other words, on user comfort. (3) The
product spectrum is vast and the rate of innovation truly stunning;
photovoltaics are gaining in importance as power generators for the
necessary control technologies and as manipulators suitable for
many applications. Technology is vital for creating architecture that
is both physically and aesthetically satisfying, and for establishing a
more humane and intelligent approach to building. (4)

But intelligent building is not necessarily just a matter of
technical systems. The tremendous variety in regional approaches to
building exemplifies what intelligent, that is, efficient, use of
material and energy can be, because they combine rational thinking
and craftsmanship with conclusive forms of expression. More
technology is, clearly, not the only answer. Avoiding unnecessary
technology, especially when it becomes an end in itself, can be just
as innovative and intelligent.

Solar Technology

The technical and economic potential of solar technology is
continually being questioned. Recently, however, the systems have
improved tremendously. The amortization periods for the
investment costs have diminished considerably in some cases, even
when primary energy is taken into account. Nevertheless, the
original principle still applies: collectors and photovoltaic
installations can only make a noticeable contribution toward
replacing fossil fuels and reducing CO2 emissions if the direct

«po3yMHUX» abo iHHOBamiiiHux ¢acamax OyniBens. DoToenekTpuyHa
cucreMa Ha naxy momae 100 kBt/rog y MyHIIMIIATBbHY €IEKTPOMEPEXKY
micta I'epne. TexHomorisi, sIKy BOHU BIPOBaKYIOTH (1 iXHii 3B’S30K 3
CJIEKTPOHHOIO MEPEKEBOIO0 CUCTEMOIO), T03BOJIsIE acaay Ta Jaxy LIBUIKO
pearyBaTd Ha MIHJIMBI 30BHIIIHI yMOBU. Pe3ynprarom moisirae B
JIOBFOTPUBAJIOMY BIUIMBI Ha OCHOBHI XapaKTEPUCTHUKH IMPUMIIIECHHS a0o
OyniBii, IHIIMMU cjoBamMH, Ha KomdopT KopuctyBada. (3) Chektp
MPOAYKTIB IIMPOKUN, a MIBUAKICTH IHHOBAII CIpaB/Al MPUTOJOMIIUIHBA,
doToenekTprka Ha0yBa€e BCe OUTBIIOrO 3HAYSHHS SIK JDKEPENIO SHepTii Jyis
HEOOX1THMX TEXHOJIOTI yMpaBIiHHS Ta SK 3aci0 KepyBaHHsS, MPHUAATHUI
Ui 0araTboX 3acTOCyBaHb. TexHONOrii — HEOOXimHI AT CTBOPEHHS
apXITEeKTypH, KA 3aI0BOJBHATUME K (DI3UYHO, TaK 1 €CTETUYHO, a TAKOXK
JUIS  CTBOPEHHS OUIBII PO3YMHOTO Ta €KOJOTIYHOTO MiAXOdYy M0
OyniBuunTsa. (4)

Ane iHTeNeKTyanbHa OY/iBIIA — 11€ HE TIIBKH MUTaHHS TEXHIYHOTO
OCHaIlleHHS. BemnunuesHe po3MaiTTs MICHEBUX MiIXOMiB 10 OyAiBHUIITBA
LTIOCTPYE, SKUM PO3YMHHUM, TOOTO €PEKTUBHUM, MOKE OyTH BUKOPUCTAHHS
MaTepiajiB Ta €Heprii, aJke BOHH MOEIHYIOTh pallioHaIbHE MUCICHHS Ta
MaNCTEpPHICTh 3 BUPA3HUMU apXITEKTYPHUMH KOMIIO3ULISIMH. 30UIbIICHHS
BUKOPUCTAHHS HOBHUX TEXHOJIOTii, OYEBHJIHO, HE € €JUHUM PillICHHSM.
BinMoBa Bij 3aiiBHX 1HHOBAIliM, 0COOJHMBO KOJIM BOHU CTAlOTh CAMOILJIIIO,
MO3Ke OYTH HACTUIBKH K MPOTPECUBHOIO T4 PO3YMHOIO.

Consuna CHCPICTUKA

TexHiuHUN Ta EKOHOMIYHMH TIOTEHIIa]l COHSYHOI EHEepreTUKU
MOCTIWHO MiATa€eThes cyMHIBaM. OTHAK OCTaHHIM YaCcOM COHSYHI CHCTEMH
3HAYHO TOKpalminca. Y JCsIKUX BHIIQKax TMepioJd amMopTH3allil
IHBECTULIMHUX BUTPAT 3HAYHO CKOPOTUJIMCS, HaBITh SKIIO BPaxOBYBaTH
nepBUHHY eHeprito. OpHaK, TMOYATKOBUM TMPUHIUN  3aTHIIAETHCS
HE3MIHHUM: KOJICKTOpU Ta (OTOENEKTPUYHI YCTAHOBKH MOXXYTb CYTTEBO
CIPHUSITH 3aMIIIEHHI0O BHUKOIHUX BHJIB IMMalMBa Ta 3MEHIICHHIO BHUKHUJIIB
CO2 nuie 3a YMOBH aKTHBHOTO BIPOBADKEHHS MPSIMHUX NI — 0a30BUX




measures — the basic strategies relating to the building’s energy
consumption and indoor climate and above all the building skin —
are extensively utilized. This can lead to concepts for energy surplus
buildings, which generate more energy per year than they consume.

A fundamental differentiation is made between two different
types of indirect utilization of solar energy: thermal use of solar
energy and photovoltaics (PV). In thermal use of solar energy,
collectors transform solar radiation into heat, whereas PV-cells
generate power out of solar radiation. The energy yield of these
systems is influenced by conditions at the site and can vary greatly
depending on geographical location. (5) The energy yield is also
determined by the incline and orientation of the installed
components, although these factors influence thermal solar and
photovoltaic systems to varying degrees. When collectors are
employed, the placement is also influenced by the use to which they
are put. Thus, installations designed for heating domestic water
should be oriented toward the higher solar altitude in the summer
season, while installations for supplementary space heating should
target the lower solar altitude in winter. South-facing collectors
should therefore be installed on a shallow incline of 20° for
domestic water systems and a steeper incline of 60° should be used
for systems designed to supplement space heating. Rigid PV-
generators with southern orientation achieve the greatest annual
yield in Germany when they are installed at a 30° angle to the
horizontal plane. In simplified terms, a south-east/south-west
orientation and roof incline up to 45° yields optimum results with
only negligible deviations; conversely, insolation is drastically
reduced on vertical facade surfaces. (6)

CTpaTeriii, MoB’s3aHUX 3 BUKOPUCTAHHSAM €HEprii B Oy[IiBIi Ta CTaHOM
TEeMIIepaTypy B MPUMIIICHHSX, 1, IEpII 3a Bce, y ¢acami Oynism. Lle moxe
MPHU3BECTH JI0 TMOSBH KOHIENIH OyaiBelb 3 HAMIUIIKOM CHEprii, sKi
BHUPOOJIAIOTH OUIBIIIE EHEPTii Ha PIK, HIXK CIIOKUBAIOTh.

Po3pi3HAIOTH /Ba PI3HUX TUIIK HENPSIMOTO BUKOPUCTAHHS COHSIYHOI
€Heprii: BUKOPUCTAHHSA COHSYHOI eHeprii [uid J00yBaHHS TeIula Ta
doToenekTpuyHa eHepreTuka, ToO0To no0yBaHHS enekTpoeHeprii (DE).
ITpu BUKOpHCTaHHI COHSYHOI €Heprii KOJEKTOPU MEPETBOPIOIOTh COHSIYHE
BUIIPOMIHIOBAaHHS B TEIUIO, TOAI K QoToenekrpuuni komipku (DEIT)
T€HEPYIOTh €JIEKTPOCHEPTil0 3 COHAYHOIO BUIPOMIHIOBaHHA. BupobieHHs
eHeprii UMM CHUCTEeMaMH 3aJIEKHTH BiJl YMOB eKCIUTyaTamlii Ta MOXe
CHJIBHO BIJIPI3HATUCS 3aJ€KHO Bia Micls po3sTairyBaHHs 00’ekrta. (5)
BupoOnenHst eHeprii TakoX BHM3HAYA€ThCS HAXWIOM 1 HANpPSMKOM
BCTAHOBJICHUX KOMIIOHEHTIB, Xoua LI (aKTOpW BIUTUBAIOTH HA TEILIOBI
COHSIYHI Ta (OTOENIEKTPUYHI cucTeMu B pi3HiM Mmipi. Ha po3mimieHHs
KOJIGKTOPIB TaKOXX BIUIMBaE W Te, 3 SAKOIO MeTOW iX OyIyTh
BUKOPUCTOBYBaTH. TakUM YMHOM, CHUCTEMH, NMpPHU3HAYEHl I HIAIrpiBY
no0yTOBOi BOAM, CJiJl pO3TALLIOBYBATH BIIITKY B HAlpsIMKY O1JIbIIOT BUCOTH
COHIISI, TOJI K CHCTEMH YIS IOJaTKOBOTO OTAJICHHS MPUMIIIEHb Y3UMKY —
y HampsMKy MEHIIOI BHCOTH COHSYHOIO MNpoMiHHSA. ToMy KozekTopw,
OpIEHTOBaHI Ha MIBJEHB, CJiJ] BCTAHOBIIOBATH I/ HEBEJIUKUM HAXUJIOM
20° ans cucteM MOOYTOBOIO BOJONIOCTAYaHHs, a Il CUCTEM, IIPU3HAYEHUX
JUISL TOAATKOBOT'O OMaJIEHHS MPHUMIIIEHb, CJiJI BUKOPHUCTOBYBAaTH OUIBII
Kkpytuil Haxun 60°. Haitbinbmoi piuHoi mpoaykTuBHOCTI B HimeuunHi
(dhoTOENEeKTPpUYHI TeHEepPaTOPH 3 MIBJASHHOI OPIEHTAIIEI0 TOCATAIOTh, KOJIH
BOHM BCTaHOBJIEHI MiJl KyToM 30° 10 ropusoHTanbHoi miouuuay. [Tpocrime
KaKy4H, OpIEHTAIlis HA MIBASHHUN CX1I/MIBASHHUN 3aXiJl 1 HAXWI JAaXy /0
45° no3BOJNSE JIOCATHYTH ONTHMAJIbHMX pE3yJIbTaTiB 3 HE3HAYHUMHU
BIJIXWJICHHSIMU; 1 HABMAaKH, Ha BEPTUKAJIbHUX MOBEPXHAX (hacamy 1HCOSIIISA
pi3Ko 3HUKYeThCs. (6)




3.2

1 Collector

2 Solar cycle

3 Storage tanks
4 Warm water

3.3

1 Solar generator on
mounting

2 Connection solar gen-
erator

3 Direct current

4 Consumer circuit
(alternating current)

3.2

1 KounekTop

2 [uki coHsTHOT eHeprii
3 HakonuuyBanbHi 6aku

4 Temia Bojga

3.3

1 KpinneHHs COHIYHOTO
reseparopa

2 TTigknroueHHs
COHSYHOTO TeHepaTopa
3 [ocriitHuit cTpym

4 JIaHLOT CrIOXKUBaYa
(3MmiHHHIT cTpyM)

>4
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3.2 Functional diagram of thermal use of solar energy

3.3 Functional diagram of photovoltaic system

3.4 Multi-family house in Zurich (2001), architect: Beat
Kdmpfen.The balcony balustrade is composed of evacuated tube
collectors.

Solar Systems for Thermal Use

Air- and warm-water collectors (flat plate and evacuated
tube collectors) are chiefly used to preheat supply air, to heat
domestic water and to supplement other heating systems.

Flat plate collectors generally consist of a solid metal
absorber set into a rectangular frame. The absorber is covered by a
glass pane on top, is insulated on the underside and is equipped with
lateral connections to the heat carrier medium. By its very function,
that of absorbing energy, it is the most important component of a
collector: its absorptive and emissive power determines the
collector’s efficiency. Simple, black coatings are rarely used today
and have been largely replaced by more efficient solutions. New,
highly selective absorber coatings, which deliver a high ratio of
absorptance (95 per cent) and drastically reduce reflectance in the

T

.

enepeaii

3.3 @yukyionanvua cxema gpomoenekmpuuHoi cucmemu

3.4 Bacamoxseapmupnuii 6younox y Lopuxy (2001), apximexmop:
bim Kemngpen. banxonna 6amocmpaoa CcKia0aemvcs 3 BaKYYMHUX
mpyo4acmux KoieKmopis

Consiuni cucmemu 015 8UPOOHUYMBA MENI0B0I eHepeii

[ToBiTpsiHO-BOASIHI ~ KOJeKTopu  (TMJIOCKI — TUIACTUHYACTI  Ta
BaKyyMOBaHI TpyOuyacTi) B OCHOBHOMY BHUKOPHUCTOBYIOTh IJISl MIJITPIBY
BEHTWJIALII, MiIIrpiBy MOOYTOBOI BOAM Ta SIK JONOBHEHHS /0 IHIIMX
OTTATFOBAIEHUX CHUCTEM.

[Tnocki TMIaCTHHYACTI KOJEKTOPH, K IPaBWIO, CKIAJAIOThCS 3
CYLIJTPHOTO METaJeBOrO MOTVIMHAYA, TIOMIMIEHOTO B TPSMOKYTHY pamy.
3BepXy MOTJIMHAY 3aKPUTHH CKISHOIO MaHEJUNI0, 3HU3Y 130JIbOBAaHHMMA Ta
OCHAIIICHUI OIYHUMH CTIOTYYECHHSIMH 3 TETUIOHOCIEM. 3a CBO€I (DYHKITIETO,
TOOTO MOTJIMHAHHS €Heprii, — 1€ HaWBaXJIMBIIIMHA KOMIIOHEHT KOJEKTOpa,
a/DKe WOTO TIOTJIMHAJIbHA Ta BHIIPOMIHIOBAJIbHA 3AaTHICTh BU3HAYAE
epexTuBHICTb  mpucTporo. CpOrogHi  3BHYAMHI  YOpHI  MOKPUTTS
BUKOPHUCTOBYIOTBCS PIIKO — iX 3aMIHMJIM OUTbIn edeKTHBHI pimeHHs. Hosi
MOKPHUTTA 3 BHCOKOIO 3[aTHICTIO /O TIOTJIMHAHHS, SKi 3a0e3MedyroTh
BUCOKUHN KoediieHT abcopOuiii (95%) 1 3HaYHO 3MEHIIYIOTh BIIOWUTTS B

3.2 @yHKLﬂOHGJZbH(l cxema menjioeoco0 6UKOPUCNIAHHA COHAYHOL
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infrared region of the spectrum, further increase the annual energy
yield. Moreover, changes to the surface structure can be used to
create coatings ranging from blue-black to blue-grey instead of the
previously monotonous black coatings, thereby expanding the
design options.

In evacuated tube collectors, glass tubes with built-in
absorbers are bundled in a collecting pipe. The glass tubes serve
simultaneously as a transparent cover and a housing. Since heat
losses are virtually eliminated as a result of the vacuum in the
individual tubes, operating temperatures of up to 120°C can be
achieved. However, the increased performance of evacuated tube
collectors (up to one third higher) is linked to a doubling of costs.
Evacuated tube collectors are manufactured in a variety of system
designs, although most are “open systems”, meaning they do not
form a water-bearing layer and must therefore be mounted on roof
supports or suspended in front of the facade. In the meantime, first
attempts have been made towards integrated installations, which
make evacuated tube collectors a more interesting option for facade
applications as well, although the additional effort required for
insulation must be taken into consideration.

Collector systems for water heating are generally sized to
deliver roughly 50 to 80 per cent of the average annual requirement;
while nearly 100 per cent coverage can be achieved in summer, the
output dips to approximately 50 to 60 per cent in winter as a result
of heat losses and diminished insolation. For single-family and
duplex houses, the standard calculation is based on 1.2 to 1.5 m2
flat plate collector area and a storage volume of 80 to 100 litres per
person.

Standard solar systems designed to supplement the heating
requirements, called combination systems, are sized according to
the heating load. A rule of thumb, roughly 1 m2 of collector area
per kKW, results in common system dimensions of 8 to 16 m2
collector area — an area of roughly 10 m2 is sufficient when

iHppadyepBoHild oOmacTi crekrpa, e OUIbIIEe MiABUIIYIOTH piyHE
BUpOOJIeHHsT eHeprii. KpiM Toro, 3MiHM B CTPYKTypi NMOBEPXHI MOXYTh
OyTH BUKOPHCTaHI JJIsl CTBOPEHHS IOKPHUTTIB BiJI CHHBO-UYOPHOTO JI0
CHUHBO-CIPOT0 KOJIOPIB 3aMICTh 3BUYHUX MOHOTOHHMX YOPHHMX IOKPHTTIB,
THUM CaMUM PO3IIUPHUBILY TU3aHHEPChKI MOKIIUBOCTI.

VYV BakyyMoBaHHMX TpyO4acTHMX KOJEKTOpax CKJISHI TpyOKu 3
BOYJJOBaHUMH TIOTJIMHAUYaM# 00’€faHaHi B 30ipHY TpyOy. CKiIsiHI TpyOKH
CJIy’KaTh OJIHOYACHO IPO30POI0 KPUIIKOI0 i KoprycoM. OCKUIBKU 3aBISIKH
BaKyyMy B OKpEMHX TpyOKax TEIJIOBTPATH MPAKTUYHO BiJCYTHI, MOXKHA
Jocartd  pobounx  Temmeparyp no 120°C.  Opnak, miABUIIEHA
NPOAYKTUBHICTD TPyOUACTUX KOJEKTOPIB 3 BaKyyMOM (Ha TPETHHY BHINA)
IIOB’s13aHa 3 IOJIBOEHHSAM BUTpaT. BakyymoBaHi TpyOudacTi KOJEKTOPH
BUTOTOBJISIIOTHCSI B KOHCTPYKTHUBHO PIi3HUX BapiaHTax, Xxo4a OUTBIIICTH 3
HUX — 1€ «BIJKPUTI CUCTEMU». [HIIMMH CIIOBaMM, BOHM HE YTBOPIOIOThH
BOJIOHOCHOTO Iapy, 1 TOMYy iX HEOOXITHO BCTAHOBIIOBATH Ha KPIMJICHHSX
Ha Jaxy a0o miaBimyBaTu mepen ¢acagoMm Oynisii. Bomnouac yxe Oynu
3po0JieHl mepil CnpoOW I1HTErPOBAHUX YCTAaHOBOK, SIKI JO3BOJISIFOTH
BUKOPHCTOBYBaTH BaKyyMOBaHI TpyOdacTi KOJeKTOpH Ui ¢acaiiB, xoya
IIPU LIbOMY CJIiJ1 BpaXOBYBAaTH J101aTKOB1 BUTPATH Ha 130JISLI11O.

KonekropHi cucremu Juis HiAIrpiBy BOJM, SIK NPaBHIIO, MOXYThb
3akputu npubiausHo 50-80% cepenHbOpIYHUX MOTPed; y TOW dHac, SK
YIITKYy MOXHa jgocsartd  wmaibke 100%  3a0e3medyeHHs, B3UMKY
MPOAYKTUBHICTh 3HWXKY€ThbCA mnpubmuzHo 1o  50-60%  yHacmigok
TEIUIOBTPAT 1 3MEHIIEHHS Teruioizomsmii. s omaHOoOCiOHOTO KHUTiIa Ta
OyIMHKIB-AYIUIEKCIB CTAaHJAPTHUN PO3PaxXyHOK 3M1HCHIOETHCS BUXOISIUH 3
TUIOINI TUIOCKOTO KosiekTopa Bia 1,2 1o 1,5 M2 Ta 06’ eMy HakonmuvyBaya Bif
80 mo 100 miTpiB HA OJIHY JIFOJIUHY.

CranmapTHi COHSIYHI CHCTEMHM, TPH3HAYEHI I JOJATKOBOTO
omasneHHs, BiioMi T HA3BOI «KOMOIHOBaHI CUCTEMH», PO3PAXOBYIOTHCS
BIJIMTOB1/THO JI0 OTAJTIOBAIbHOTO HABAaHTAKEHHS. 32 eMIIPUYHUM TPABUIIOM,
npubimsno 1 M2 monni kosiektopa Ha 1 kBT, 3aranbHi po3MipH CHCTEMH
cKianaroTh Bim 8 mo 16 M2 mionii KOJEKTOpa — NpH BUKOPUCTaHHI
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evacuated tube collectors are employed and an installed storage
volume ranging from 500 to1000 litres. The solar installation can
thus cover up to one quarter of the total heating requirement.

Ml
E_;T
b §
5

A Heat supply
B Heat return
C Solar supply

3.5

1 Collector field

2 House transfer station
3 Solar transfer station
4 Buffer storage

5 Long-term storage

BaKyyMOBAaHUX TPyOUaCTHX KOJEKTOPIB IOCTAaTHHO IUIONI Mpubau3Ho 10
M2 1 BcTaHOBIIeHOT0 00’ emy HakonuuyBaya Bif 500 mo 1000 mitpis. Takum
YUHOM, COHSIYHA YCTAHOBKA MOXE MOKPUTH J0 YBEPTI 3araibHOi MOTpeOH B

TEeIUIl.

\
;I;

e B

3.5

A Temnonocrayasss
B Bigmaua Teria
C ConstyHe TEIIONOCTAYaHHSs

1 KonexTopHe nose

2 lleHTpanbHAN TEIUIOBUH IyHKT OYAWHKY
3 CraHuis nepenadi COHIYHOT eHeprii

4 Bydepne cxoBuie

5 CxoBuIe st TPUBATIOTO HAKOMHMICHHS
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3.5 Functional diagram of solar district heating concepts

3.6 Lehrter railway station, Berlin (2203), von Gerkan Marg
and Partners. The photovoltaic modules are integrated into the
glass roof, they also serve as a shading system.

Solar District Heating and Cooling Processes

Two additional themes are gaining in importance in the field
of solar systems for thermal use: solar district heating concepts (7)
and solar-supported cooling processes. (8) Solar systems designed
to supplement district heating supplies aim to address the problem
of asynchronicity between peak solar radiation in summer and
heating demands in winter by bridging the gap through seasonal
storage. This model is predominantly used for new housing
developments due to the requirement for large storage volumes (up
to 20,000 m3), coordinated integration into the supply grid and
specially designed control technology. Since such installations tend
to require large absorber areas, the collectors are generally realized
as fully prefabricated “solar roofs.” The roofs and facades of
neighbouring school buildings, kindergartens or sports facilities as
well as noise protection walls can also be utilized. When combined
with low-temperature heating systems, the solar power that is
generated can cover up to 60 per cent of the demands for domestic
water and space heating. Solar-supported district heating concepts
are an important building block on the road toward efficiency in the
thermal use of solar energy. However, there is still a great need for
the further development of different storage types, especially in
terms of construction design for minimizing heat loss and cost
reduction. For this reason, the efficiency of such systems is still
fairly low.

3.5 @yukyionanvHa cxema KOHYenyii COHAYHO20 YeHMPANi308aH020
Men10no0CmMAayanHsl

3.6 3aniznuunui eokzan Jlepmep, bepain (2203), ¢pon 'epran Mape
i Ilapmnepu. @omoenekmpuuni MoOYIi iHMe2POBAHT 8 CKIAHUU 0aX, BOHU
MAKoNC CIY2YI0Mb CUCTNEMOIO 3AMIHEHHS

Buxopucmanns  consaunoi ons
MeNnI0NOCMAYAHHsL A 0XOLOO0HCEHHS

Y cdepi COHIYHHX CHCTEM IS TEIUIOBOTO BUKOPHCTAHHS
HaOyBalOTh yce OITbIIOrO 3HAYEHHs JIBI OCHOBHI Traiy3i: KOHIIeMIii
COHSYHOTO  IIEHTPAJIi30BaHOr0 Teruionocradanus (7) Ta mpoiecH
OXOJIOKCHHST 3 MiATpUMKOI coHsuHol eHeprii. (8) Cousuni cucTemw,
MPU3HAYCHI JIJIS1 IOTIOBHEHHS IICHTPATI30BAHOTO TEIUIONIOCTAYaHHS, MAIOTh
Ha METi po3B’s3aTU MPOOJIEMYy ACHHXPOHHOCTI MiX IMIKOBUM COHSYHUM
BUIIPOMIHIOBAHHSIM BJITKY i moTpebaMu B OMajeHHI B3UMKY, MOJI0JIaBIIU
el po3pHB MNUISIXOM CE30HHOTO 30epiranHs. Ll Moaenb mnepeBakHO
BUKOPUCTOBYETHCS [IJI1 HOBUX JKUTJIOBHX 3a0y/I0OB uepe3 MmoTpedy Yy
BelMKUX obcsarax 30epiranHs (mo 20 000 m3), 3maromkeHy iHTErpaiiio 3
MEpPEeXKEI TOCTa4aHHS Ta CIHEHIaIbHO PO3POOJICHOI  TEXHOJIOTIEID
ynpaBiniHHsa. OCKUTbKY TaKi YCTaHOBKH, SIK MPABHUIIO, BUMAraloTh BETUKUX
TUTON TOTJIMHAHHS, KOJISKTOPH, SK MPABHIIO, BUTOTOBISIOTHECS y BUTIISII
MOBHICTIO TOTOBUX «COHSYHUX JaxiB». TakoXk MOXKHa BHUKOPHCTOBYBAaTH
naxu Ta (acaau CyciaHIX OymiBeNb MIKLI, JUTIYNX CaIKIB a00 CTOPTUBHUX
CIIOPY[I, 8 TAKOXK CTIHU 3 IIYMO3aXUCHUMU BIACTHBOCTSAMU. Y TMOEJHAHHI 3
HU3BKOTEMIIEPATYPHUMH CHUCTEMaMH OIAJICHHS COHSYHA CHEPris MOXKe
nokpuBatu 710 60% moTped y moOyTOBOMY BOJOMOCTauYaHHI Ta OMalieHHI
npumMinieHb. KoHmenmii 1meHTpanxi30BaHOTO TEIUIONOCTauYaHHS Ha OCHOBI
COHSIYHOT €Heprii — Ie Ba)JIMBa CKJIAJJOBa HA MUIIXY N0 €(PEKTUBHOTO
BUKOPUCTAHHSA COHSIYHOI €Heprii Ui BHUPOOHUIITBA TEIJIOBOI €Heprii.
OpHak, yce 1€ iCHye BelMKa MoTpeda B MOJAIBIIOMY PO3BUTKY PI3HUX
THUITIB HAKOITUYyBaviB, OCOOJIMBO 3 TOYKH 30py MPOEKTYBAHHS KOHCTPYKITIH
JUTsT MiHIMI3alii BTpaT Teruia 1 3HIKEHHS BHUTpAT. 3 i€l NPUYUHU
e(EKTHUBHICTh TAKUX CHCTEM YCE 1€ IOCUTh HU3bKA.

enepaii YeHmpanizo8ano20
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Experiments have been undertaken for years to increasingly
harness solar energy for air-conditioning, since the topic of cooling
is especially relevant in office buildings. This application presents
an opportunity to take advantage of the overall synchronicity
between incident solar energy and cooling demands. Although the
development of solarpowered chillers and air-conditioning systems
is still in its infancy, some pilot installations are already in
operation. Sorptive cooling uses so-called open systems for direct
indoor air dehumidification and cooling.

While air collectors are suitable as thermal generators,
adsorption — that is, absorption chillers or closed systems for cold
water production — require qualitative flat plate collectors (with
operating temperatures of 80 to 100°C) or evacuated tube collectors
(100 to 150°C), depending on the cooling temperature. Monitoring
of the pilot installations revealed that most problems arise in the
area of the control strategy, meaning, the interaction between
collector installation and chiller.

Photovoltaics

A photovoltaic installation is composed of individual solar
cells, which are gathered into PV-modules. The individual cells are
connected in series or in parallel. When several modules are added,
we speak of a solar generator. The output of PV-installations can be
considerably diminished as a result of shading (from neighbouring
buildings, vegetation, roof additions or other elements in the built
environment) and these should therefore be avoided at all cost.
However, there are certain connection modes that limit the output
losses. Solar power can be generated for off- and on-grid systems.
Off-grid systems (e.g., mountain cabin, weekend cottage) have no
connection to the mains supply and the generated DC current is
stored directly and without transformation in batteries on-site or is
utilized for appropriate appliances (so-called low-voltage

[IpoTsirom 6araTboX pOKiB MPOBOAATHCS  EKCIIEPUMEHTH 3
BUKOPUCTAHHS COHSYHOI €Heprii JJisi KOHJUIIIOHYBaHHS MOBITPS, OCKIIBKH
TEMa OXOJIO/UKEHHS OCOONMBO akTyanbHa B o¢icHux OyxiBmsax. Lls
TEXHOJIOTiSl JJa€ MOXKIIMBICTH BHKOPHCTOBYBATH COHSYHY EHEPIir0 IS
onTuMi3alii MpoLeciB OXOJOKEHHs. Xo4a po3poO0Ka OXOJOHKYyBadiB i
CHUCTEM KOHAMITIOHYBAHHS MMOBITPS HA COHSYHIN €Heprii Bce Iie nepedyBae
Ha MTOYaTKOBOMY €Talli, AesKi MPOOHI YCTAHOBKU B)K€ aKTHBHO MPAIIOIOTh.
[Tpu copOuiiiHOMY OXOJOKEHHI BUKOPHUCTOBYIOTHCS TaK 3BaHi BIIKPHUTI
CHCTEMHU ISl TIPSIMOTO OCYIIICHHS Ta OXOJIO/KEHHS MOBITPS B MPUMIILICHHI.

VY TO#l yac sIK TMOBITPSIHI KOJIEKTOPH MOXHAa BUKOPUCTOBYBATH SIK
TEIUIOBI TeHepaTopH, aacopOiis, ToOTo abcopOIliliHi 0XO0JI0KyBadl abo
3aKpUTI CUCTEMH JUIsl BUPOOHMIITBA XOJIOTHOI BOJHW, BHUMArae SIKiCHHX
TUIOCKHX TUTACTUHYACTUX KOJIGKTOPIB (3 poO0oUor0 TemrepaTyporo Big 80 1o
100°C) abo BakyyMoBaHux TpyOuactux kojektopiB (Big 100 mo 150°C),
3aJIEKHO BiJ TEMIIEpAaTypHu OXOJO/KEHHS. MOHITOPUHT POOOTH TECTOBHUX
YCTaHOBOK ITT0Ka3aB, 1110 HaiOu1blIe mpobaeM BUHHUKAE B 00JacTi cTparerii
YOpaBIiHHSA, TOOTO B3aEMOAIl MIK KOJEKTOPHOK YCTaHOBKOIO Ta
OXOJIOJDKYBaueM.

domoenekmpuuna enepeemuxa

@oTOENEeKTPHUYHA YCTAaHOBKA CKJIAZAETHCS 3 OKPEMUX COHSYHHUX
eJIeMEHTIB, 5Kl 310paHi B (oTomomyni. OkpeMi eleMeHTH 3’ €AHYIOTbCS
nmociigoBHO abo mapanenpHO. [lpw  JomaBaHHI JEKUIBKOX MOJYIIB
YTBOPIOETHCS  COHSYHUN TeHepatop. [loTyXHicTh (OTOENEKTPUUHUX
YCTAaHOBOK MO’K€ 3HAYHO 3MEHIIYBAaTHCS BHACIHIJIOK 3aTIHEHHS (CyCITHIMHU
OymiBIsIMH, PpOCIMHHICTIO, HaaOynoBaMM Ha Jaxy abo iHIIUMH
eJleMeHTaMH OyJiBeIbHOI0 CepeloBHUIIla), TOMY IIbOTO CJIiJ] MaKCHUMaJIbHO
yHuKaTd. O/IHAK ICHYIOTh IEBHI CXeMH 3’ €HaHHS, AKi MiHIMI3YIOTh BTPaTH
BUX1AHOI eHeprii. COHSYHA eHeprisd MO)Ke I'eHepyBaTUCS JJii aBTOHOMHHUX
Ta MEpEKEBUX CHCTEM. ABTOHOMHI CHCTeMH (HAIlpUKJIaJ, TipchKa XaTHHA
abo0 3aMiChbKUU OyAMHOK) HE MAIOTh MIAKIIOUEHHS 10 €JICKTPOMEPEeXKi, a
3reHepOBaHUN MOCTIiiHMI cTpyM 30epiraeTbesi Oe3mocepeaHbo U Oe3
MIEPETBOPECHHSI B aKyMYJIATOpax Ha MicCIll ab0 MepemaaeThcsl y BiAMOBIIHI
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appliances). For systems that are connected to the grid, the
generated DC current must be transformed into AC current by
means of a DC/AC inverter before it can be fed into the public grid
or consumed in the household.

Photovoltaic modules are multi-layered and either embedded
into artificial resin between glass panes or laid between glass and a
plastic laminate. Depending on requirements, the reverse side is
opaque, translucent (obscured glass, deflecting film) or transparent
(clear glass, transparent film). A fundamental differentiation is
made between rigid and flexible photovoltaic modules. Moveable,
uni- or bi-axial systems designed for retrofitting are an increasingly
popular alternative for modules that are fixed in place. Many
manufacturers offer modules in a variety of standard sizes and
custom solutions, and the product palette ranges from complete
energy roofs and shading systems to photovoltaic roofing tiles.

The area requirement is calculated according to generator
output, which is measured in kilowatt peak (kWp), a unit that
indicates the module performance in standardized test conditions. In
Germany a photovoltaic installation with optimum orientation and a
performance of 1 kWp delivers between 600 and 1000 kWh current
annually depending on the site conditions. Area requirements differ
according to the cell type: while 10 m2 is sufficient for crystalline
cells, much more is required for amorphous cells. Given an average
installation size (2 to 3 kWp), these solutions can cover up to 50 per
cent of the annual demand, although only roughly 20 to 25 per cent
of the energy is directly utilized due to the time lag between
generation and demand.

Cell Technology
Solar cells generally consist of amorphous or crystalline

elleKTponpuiIaad (Tak 3BaHI HHU3BKOBOJIBTHI mpuianu). [lms cuctem,
HiAKIIOYCHUX 70 EJIEKTPOMEPEXki, 3reHEpPOBaHUHM TOCTIHHUH CTpyM
NOBHHEH OyTH MEPEeTBOPEHUN B 3MIHHHIA CTPYM 3a JOIIOMOTIOIO iHBEpTOpa
MOCTIHHOTO/3MIHHOTO CTPyMYy, IEpIl HDK HOro MokHa Oyne mojmaTtd B
3arajibHy €JIeKTpOMEpeKy a00 BUKOPUCTOBYBATH B MIOOYTOBUX IIIJISX.
doToeneKTpuYHI MOAYJi € OararomapoBUMHU Ta BOYIOBYHOTHCS
BCEPEIMHY CKIISIHUX TaHENeH y IITy4Hy TOJIMEpHY pedoBHHY abo
MPOKJIATAIOTECS MIXK CKJIOM 1 IUJIACTHKOBUM JIaMIHATOM. 3ajekKHO BiJ

BUMOI, 3BOpPOTHAa CTOpOHa MOXe OyTH  CBITIOHEIPOHHUKHOIO,
HaITliBIIPO30pOI0 (3aTEeMHEHE CKJIO, IUTIBKA, IO BijOuWBae CcBITIIO) abo
mpo3oporo  (mpo3ope  CKIo, mpo3opa  IUIiBKa). DyHIaMEHTAIBHO

PO3PI3HSIOTH JKOPCTKI Ta THYYKI (OTOENEeKTpU4HI Moayii. Pyxomi, ogHO-
a0o JBOBICHI CHCTEMH, NMPHU3HAUEHI JJII MOJEpHi3alii, CTaloTh yce OLIbII
HOMYJIIPHOIO aJIbTEPHATHBOIO (PiKCOBaHUM MoOIyJsM. barato BUpOOHUKIB
MPOMOHYIOTh MOJYJII PI3HUX CTaHJAPTHHUX PO3MIPIB 1 HECTaHJAPTHUX
pillleHb, a AacoOpTUMEHT MPOJYKIii BapilO€ThCS BiJ KOMIJIEKCHUX
CHepreTMYHUX JaxiB 1 CHUCTeM 3aTiHEHHS J0 (OTOEIEKTPUUHOL
MOKPIBEIbHOT YepEenulli.

[ToTrpeba B mIomii pO3paxoOBYEThCS BIAMOBITHO J0 TMOTYXHOCTI
reHeparopa, sika BUMIPIOEThCS B MaKCUMaJbHHMX KuloBaTtax (KBt1/rom) —
OJIMHMIII, SIKa BKa3y€ Ha MPOAYKTUBHICTh MOIYJS B CTaHIAPTHHX yMOBaX
BUunpoOyBanb. ¥ HimeuunHi (oToenekTpuyHa yCTaHOBKA 3 ONTHMAJIbHOO
opieHTariero i noryxHictio 1 kB1/roa Bupobsse Big 600 mo 1000 kBt/ron
CTpyMY Ha piK, 3aJIeKHO BiJ] YMOB MiCIIeBOCTi. BuMoru 1o mioii 3anexarsb
Bil TuUMy (OTOENEMEHTa: SKIO Uil KPUCTAIIYHUX (DOTOETIEMEHTIB
noctatHbo 10 M2, To ans amopdHUX (QOTOETEMEHTIB MOTPiOHO Habararo
oinpure. [lpu cepennbomy po3mipi yctaHoBkH (Big 2 1o 3 kBT) 11 pimeHHs
MOXYTh MOKpUTH a0 50% piyHOrOo MOMNMTy, Xoda Oe3noceperHbo
BUKOPHUCTOBYETHCS Juiie npudnuzHo 20-25% eHeprii BHACI1JOK pPO3pUBY B
qaci MK T€HEpaLi€lo Ta MOHUTOM.

Texnonocia «kkomipoxy
CoHsIUHI KOMIPKM 3a3BH4Yail CKJIAaloThess 3  amopdrHoro abdo
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silicon. In addition to differences in surface structure and colour, the
individual cell types also differ in terms of efficiency.
Monocrystalline cells deliver the highest ratio with up to 18 per
cent. While polycrystalline cells achieve as much as 16 per cent, the
efficiency quotient of amorphous silicon is roughly 10 per cent.
These efficiency quotients are being constantly optimized with the
help of so-called hybrid cells in which monocrystalline wafers are
surrounded by two layers containing amorphous silicon. Currently,
intensive research is being undertaken into new technologies,
including, microcrystalline and micromorphous solar cells and
colour cells.

“Transparent” polycrystalline cells, on the other hand, and
their fascinating optical effects, are a new technology with
implications for visual appearance. In a special process, the top and
bottom sides of the wafer are milled with parallel cuts. While the
resulting micro holes at the intersections of the cuts diminish the
area output, they create the impression of a transparent cell.

Thin-film technology has tremendous technical and aesthetic
potential. (9) These cell types are economic in terms of material
consumption — layers of no more than a few micrometres (1-6 pm)
are sufficient for absorption — and are also energy efficient, because
the manufacturing temperatures of 200 to 700 °C are 25 percent less
than those required for crystalline cells. A high level of automation
in the production is another source of potential savings.

Thin-film solar cells offer many advantages in terms of
dependency on solar incidence and temperature; they are also more
tolerant to shading. Diffuse and weak light is utilized to a greater
degree and the output losses as a result of temperature increases in
the cell are diminished, while the long strips ensure that single cells
are never fully shaded. Another advantage of thin-film technology
is its variability in shape. Since these modules are not tied to

KpUCTaTiuHOro KpeMHito. OKpiM BiIMIHHOCTEH y CTPYKTYypi Ta KOJbOPi
MOBEPXHi, OKPEMi THUIIM KOMIPOK TaKOX BIJIPI3HIIOTHCS 32 €PEKTUBHICTIO.
MoHOKpUCTaIiYHI KOMIPKH (EJIEeMEHTH) MAalOTh HAWBHUIUN KOe(iIlieHT
KOpHUCHOT i1 — 710 18 BiACOTKIB. Y TOMW Yac SIK MOJIKPUCTATIYHI €JIEMEHTH
JOCATAIOTh 16 BiACOTKIB, KOEPIi€HT e(EeKTUBHOCTI aMOP(PHOr0 KPEMHIIO
ctaHoBUTh mpuOim3Ho 10 BigcoTkiB. Ili koedimieHTH e()EKTUBHOCTI
MOCTIHHO ONTUMI3YIOTBCS 32 JOMOMOTOI0 TaK 3BaHUX TIOPUIHUX KOMIpOK,
y AKX MOHOKPHCTaJi4HI TUIACTUHU OTOYEHI JBOMA IIApaMH, IO MICTATh
amopdHuii kpemHid. Hapasi mpoBOIATHCS aKTHBHI JOCHIIKCHHS HOBHX
TEXHOJIOT1H, 30KpeMa, MIKPOKPUCTATIYHMX 1 MIKpOMOP()HHUX COHSYHHUX
eJIEMEHTIB, a TAKOK KOJIbOPOBHX KOMipOK.

3 iHImOro OOKY, «MpO30pi» MOJIKPUCTANIYHI €IEeMEHTH Ta IXHi
Bpakarodi ONTHYHI €PEeKTH — 16 HOBAa TEXHOJIOTIs, M0 Mae€ BIUIMB Ha
30BHILIHIN BUMIISA. Y CHElialIbHOMY IpPOIECi BEPXHS Ta HUXKHS CTOPOHU
MJIACTUHU (Ppe3epyroThCs MapajebHUMH HajapizaMu. Xoda MIKPOOTBOPH
Ha MEepeTHHaX pOo3pi3iB 3MEHIIYIOTh IUIOILY BUXIJHOI IMOBEPXHi, BOHH
CTBOPIOIOTH BPXKEHHS MPO30POi KOMIpPKH.

TexHomoriss TOHKHUX TUIIBOK Ma€ BETUYE3HHH TEXHIYHMNA 1
ecretuunuii motenmian. (9) Lli TumM KOMIpOK 3a0IMa/UKYIOTh Marepial,
ajpKe Ui TOTTUHAHHS JIOCTaTHBO INapiB 3aBTOBIIKK HE OLIbINE KUTBKOX
MikpomeTpiB (1-6 MikpoHiB). Jlo TOro ) BOHHU JyKe €HeproedeKTHBHI,
ockiibku podoui Temnepatypu Big 200 no 700 °C Ha 25 BiJICOTKIB HHXY,
HIX Yy BUIQJAKY 3 KpUCTaJIYHUMH KoMipkamu. Ille omHiero moTeHIiitHOO
MO>KJTUBICTIO /I €KOHOMIi € BUCOKUI PiBEHb aBTOMATH3aIlli BUPOOHHUIITBA.

CoHsYH1 KOMIPKH 3 TOHKOI IUTIBKM MalOTh 0araTo mnepesar 3 TOYKH
30py 3aJIeKHOCTI BiJl COHSYHOI'O BUIPOMIHIOBaHHS 1 TeMIepaTypH; BOHH
Takok OinpII CTIWKI [0 3aTiHeHHs. Po3cisiHe Ta ciaOKe  CBITIIO
BUKOPHCTOBYETHCS OUIBIIOI MipOI0, a BTPATH MOTYXXHOCTI B pe3yJbTari
MIJBUICHHS TEMIIEpATypH B €JEMEHTI 3MEHIIYIOThCS; BOJHOYAC JOBTI
CMYTH TapaHTyIOTh, II0 OKpeMi €JeMEHTH HIKOJM He OyIyThb MOBHICTIO
3arideHi. llle ogHI€0 MepeBaro TeXHOJIOT1i BUTOTOBJICHHS] TOHKUX TUTIBOK
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standardized wafer dimensions, as is the case with crystal-line cells,
they can be shaped into a variety of geometrical shapes and can also
be mounted on curved and flexible carrier materials such as sheet
metal or plastic foils. This cell type is especially suited for
integration into building sections where sufficient rear ventilation is
not guaranteed or where shading may occur. In the continued
research and development of thin-film cells in the 1990s, several
semiconductors were tested in addition to amorphous silicon,
among others copper-indium-diselenide (CIS) and cadmium-
telluride (CdTe). In the area of thin-film technology, CIS-
technology currently delivers the highest efficiency (14 per cent).
The overall efficiency has been improved with the development of
so-called stacked cells, in which two or three layers are mounted on
top of each other (tandem or triple cell). To further optimize the
output of such stacked cells, each of the films in the triple cells, for
example, is designed to respond to a different spectral range (short-,
medium- or long-wave radiation). The appearance of a thin-film PV
module is characterized by homogeneous surfaces structured by
extremely narrow and transparent separating cuts. These are the
result of the production process, that is, the electronic separation
and connection of the individual cell layers. Variations in width or
additional horizontal separating cuts can also be employed as design
elements. Whereas polycrystalline cells are becoming available in
an ever-increasing range of colours, dark hues continue to dominate
in the area of thin-film technology, ranging from black to reddish
brown or dark green.

Integration

Manufacturers are constantly improving the parameters for
the structural integration of solar systems into roofs and walls,
especially with regard to fastening methods and sealing along the
sides. New frame sections facilitate the assembly of the individual

€ BapiaTUBHICTh iXHBOI (popmu. OCKIIBKM LI MOAYII HE MPHUB’sA3aHI JI0
CTaHJApTHUX PO3MIpPIB IJIACTHH, SK Yy BHUMAAKY 3 KPUCTAIIYHUMHU
KOMipKaMu, iX MOXHa (popMyBaTu B pi3HOMaHITHI reoMeTpuuHi Qirypu, a
TaKO’)XK MOHTYBaTH Ha BHUTHYTI Ta THYYKI Marepiaau-HOCii, Taki SK
JUCTOBHUI MeTal a0o TUIACTUKOBI MuIacTUHH. Lled THnm KoMipok 0coOJIMBO
MIIXOMUTh JJIsi 1HTerpamii B ceKiii OymiBenb, J€ HEAOCTAaTHS THIJIOBA
BEHTWISAIIS a0o 3aTiHeHHSA. Y  XOXl JIOCHIDKCHb 1  pO3pOOOK
TOHKOILTIBKOBUX Oarapesix y 1990-x pokax, okpiM aMOppHOro KpeMmHito,
Oyro BUIIPOOYBAHO KiJIbKa HAITIBIIPOBIIHHUKIB, 30KpeMa, TICEICHIT Mifl Ta
ingito (CIS) 1 xagmii-tenypun (CdTe). B oOnacti TOHKOITIBKOBUX
texnounoriii CIS-texnonoris Hapasi 3a0e3nedye HalWBUILY €(QEKTHBHICTh
(14%). 3aranbHa eeKTUBHICTH MOKpAIIMiIacs 3 PO3poOKOI0 TaK 3BaHUX
«CTEKOBUX» €JIEMCHTIB, Y SIKUX JIBa a00 TpH IIapy BCTAHOBJICHI OJWH HAJ
onHUM (TaHmeMm abo moTpiliHa Komipka). [l momanmbinoi onTumizartii
BUXOJly TaKMX CKJIQZICHMX KOMIPOK KOKHA 3 IUIIBOK Y OTPIHHUX KOMIpKax,
HANpUKIJIAJ, TpHU3HAu€Ha JUId pearyBaHHA Ha pPI3HUA CHEKTpaIbHHMA
niara3oH (KOpPOTKO-, CepeaHbO- ab0 TOBrOXBUIHLOBE BHUIIPOMIHIOBAHHS).
30BHIIIHIA BUIVIAJ TOHKOIUIIBKOBOTO (DOTOMOAYNS XapaKTEepPHU3YEThCS
OJTHOPITHUMU TIOBEPXHIMH, CTPYKTYPOBAaHMMHU HaJ[3BHYAHO BY3bKHMH Ta
IPO30PUMH PO3JIUIOBUMHM JIiHIAMU. BOHM € pe3ynbTaToM BHUPOOHUYOTO
MpoIIeCy, TOOTO EJIEKTPOHHOTO PO3JUICHHS Ta 3’€IHAaHHS OKPEMHUX IIapiB
KoMipok. Bapianii mupunan abo 101aTKOBI TOPU30HTAIbHI PO3JLI0OBI JiHi{
TaKOK MOXYTb OyTHM BUKOPHCTaHI K €JIE€MEHTH Ou3aiiHy. Y TOW Yac fK
MOJIKPUCTANIYHI €JIEMEHTH CTaloTh JOCTYIIHUMH Yy BCE IMIUPLIOMY
Jiana3oH1 KOJIbOPIB, TEMHI BIATIHKU MPOJOBKYIOTh JOMIHYBaTH B 00J1acTi
TOHKOIUTIBKOBHMX TEXHOJIOT1H — Bil YOPHOTO JI0 YePBOHYBATO-KOPUYHEBOTO
ab0 TEMHO-3€JIeHOTO.

Bcemanosnenns

BupoOHUKH TMOCTIHHO BIOCKOHANIOIOTH MapaMEeTpu CTPYKTYpHOI
IHTerparii COHAYHUX CHUCTEM Yy JaXH Ta CTIHH, OCOOJMBO MO0 CIIOCOOIB
KpilUleHHs Ta yuluibHeHHs 3 OiyHux uacTuH. HoBi kapkacHi cekmii
MOJIETITYIOTh  30IpKYy OKPEMHX €JEeMEHTIB 1 MOHTaX; BOHH TaKOX
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elements and installation; they also minimize profile heights and
projection widths. The many options available today allow for a
fairly flexible integration of solar systems in the building skin.
There are a growing number of fully integrated solutions that
facilitate combinations of thermal solar and photovoltaic systems
and the combination of these systems with other elements in the
envelope. The key is the integration of collectors and PV modules
with the building systems. Depending on the system design, a
variety of wiring arrangements and additional equipment
technology is required to this end — a factor that must be taken into
consideration especially for external wall and facade structures.
Photovoltaic systems are ideally suited for integration, owing to the
slender dimensions of the mounted components and flexible power
cables with small diameters. The diameter of pipes for water
collectors is considerably larger; provisions must also be made for
these installations to ensure that the pipes and connections are
sealed and frost resistant.

With regard to formal aesthetic criteria, solar systems offer a
wide range of design options. Manufacturers try to respond to
nearly all of the wishes expressed by architects. The maximum
range of colours is frequently cited as a special advantage of
photovoltaics. Naturally, the appearance of the installations is
influenced by the colour variation in the absorber surfaces and the
multitude of section designs (10) as well as the lateral connecting
elements at roof or facade level. It is important, however, to
carefully assess the introduction of additional colours and shapes to
the building skin. Yet architectural integration of solar systems into
the building skin is more far reaching, because each element that is
included in the wall or the roof also assumes functional and
structural tasks as a component thereof. It is important to establish
an overall harmony between the requirements and characteristics of
the physical structure and the aesthetic and functional criteria of the
energy system. (11)

MiHIMI3yIOTh BHUCOTY mpodimto i mupuny npoekmii. besnmiy noctymHux
ChOTOJIHI BapiaHTIB JIO3BOJISIIOTH JOCHUTh THYYKO I1HTETPYyBaTH COHSYHI
CHCTEMH B OOIIMBKY Oy[iBii. 3pOCcTae KiIbKICTh KOMIJIEKCHUX PillICHb, SIKi
MOJICTITYIOTh KOMOIHYBaHHSI TEIUIOBUX COHSYHHMX 1 (DOTOCIEKTPHUYHHUX
CUCTEM, a TAKOX TMOEIHAHHS [UX CHCTEM 3 IHIIUMHU €JIeMEHTaMHU OYIiBIIi.
KirouoBUM MOMEHTOM € 1HTerparisi KOJEKTOpiB 1 (DOTOCIEKTPHIHUX
MOJYJIB 3 CHUCTeMaMu Oy[iBimi. 3ajie)kKHO BiJl KOHCTPYKIii CHCTEMH, IS
IIBOT'O MOTPiIOHI Pi3HI CXEMH €JIEKTPOIPOBOJIKH Ta JOJATKOBE OOJIa HAHHS
— ¢akTop, AKuii HEOOXiTHO BPaXxOBYBaTH, OCOOJMBO JUIS 30BHINIHIX CTiH 1
dacanHux KOHCTPYKIiH. DOTOENEKTPUUHI CUCTEMH 11€aNbHO MiAXOASThH
JUIA  iHTerpamii 3aBASKM KOMIIAKTHHM PO3MipaM  BCTaHOBJIIOBaHHX
KOMIIOHEHTIB 1 THYYKMM CHJIOBMM KabensiM Mmanoro aiamerpa. Jliametp
TpyO Ui BOJSHUX KOJIGKTOPIB 3HAYHO OITBINMIA, UIS IUX YCTaHOBOK
TaKOK HEOOXIJHO IependayuTd repMETUYHICTh 1 MOPO30CTIHKICTh TPYO 1
3’€IHAHb.

Hlo crocyeTbecs GopMaTbHUX €CTETMYHMX KpPUTEPIiB, COHSIYHI
CUCTEMHM MAaOTh WIMPOKUH CIEKTp AW3alHEpPChKUX pillleHb. BUpoOHMKH
HaMararoThbCs 3aJI0BOJBHUTH Maiike BCl MOOakaHHS apXiTeKTopiB. Sk
0oco0MBY mepeBary (OTOENEKTPUKH YacTO HAa3WBAIOTh MaKCUMAJIbHY
KOJIbOPOBY T'aMy. 3BMYailHO, Ha 30BHIILIHIM BUIJISAJ YCTAHOBOK BIUTUBAIOThH
KOJIpHI  Bapialii MNOMNIMHAJIBHUX  [OBEPXOHb 1  PI3HOMAHITHICTb
KOHCTpyKLiK cekuiid (10), a Takoxk OiuHI 3’€IHYBaIbHI €IEMEHTH Ha PiBHI
naxy abo dacamy. OmgHak, BaXJIMBO PETENBHO OIIHUTH JOUUIBHICTH
BBEJICHHS JIOJIATKOBUX KOJBOPIB 1 ¢opM B oOmmBKy OymiBmi. [Iporte
IHTEerpamisi COHSYHMX CHUCTEM B apXITEKTYpHY KOHIIEMIil0 OyIiBIi Mae
MIMPILE 3HAYEHHS, OCKIJIBKU KOKEH €JIEMEHT, 1110 BXOAUTH J0 CKJIaay CTiHH
ab0 /axy, TakoX BUKOHY€ (YHKIIOHAJbHI Ta CTPYKTYpHI 3aBJaHHS SK ii
CKJag0Ba. BakIMBO BCTAaHOBUTH 3arajbHy TapMOHII0 MK BHUMOTaMHU Ta
XapakTePUCTUKAMH (PI3UIHOT CTPYKTYpPH M €CTeTHYHO (YHKIIIOHATLHUMHU
KPHUTEPisSIMU eHepreTHyHoi cuctemu. (11)
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3.7 Single-family house in Ohling, Austria (1999),
architects: Poppe Prehal.

3.8 Low-energy house in Bregenz (2001), Daniel Sauter. The
PV system is structurally and aesthetically integrated into the
facade.

Additive versus Integrated Installation?

3.7 Oonocimetinuti  6younoxk 6 Oniney, Aecmpia (1999),
apximexmopu: [lonne IIpexan

3.8 Byounok 3 Huzbkum cnoodicueanuam euepeii 6 bpezenyi (2001),
Hanieno  Caymep. ©@omoenekmpuuna cucmema CmMpPYKMypHO — ma
ecmemuyHo iHmezposana y ¢acao

Haobyoosana uu inmeeposana ycmanoska?
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Collectors and PV modules on the roof or the facade,
retrofitted in some case, are often perceived as visually unpleasant.
Even in the early years, raised installations, that is, additive
measures, were seen as the “main evil”. Little has changed in this
perception to this day. Integrated roof installations, conversely, are
thought of as inherently inconspicuous and even elegant solutions.
Retrospectively, the first integrated roof installation of a collector
system (1976) was praised as a “successful architectural solution.”
(12) This is a serious misunderstanding that has prevailed ever
since. The result, in the aforementioned case, may well have been
innovative and correct in terms of function, i.e. energy-efficiency,
but it would be wrong to speak of an integrated design in the
existing roof surface.

The discomfort with systems that are “planted” on top of the
existing surface has little do to with the structural solution itself.
Regardless of whether the system is mounted or integrated into the
roof skin or the facade, the key parameters of an aesthetically
satisfying solution are the module dimensions, the proportions of
the element as a whole and its internal divisions, and, above all, the
arrangement within the given area. There are many built examples,
which demonstrate that concepts where solar systems are mounted
either on the roof or on the facade can be highly integrated from an
architectural perspective. In these projects, the collectors or the PV
modules are interpreted as an additional functional level, which is
separate from the water-bearing layer. Reasons for this choice may
relate to construction sequence, but also to utilization
considerations, such as sufficient rear ventilation, sheltered
maintenance areas, etc. Structural and energy considerations aside,
the most important aspect of architectural integration is to fit the
elements harmoniously into an overarching visual concept; the
question of additive versus integrated installation is secondary.

Konekropu Ta ¢oromomymni Ha naxy abo ¢acani, MOJIEpHi30BaHiI B
TOMY Y{ IHIIOMY BHUIAJIKy, YacTO Bi3yaJlbHO HenmpuBaOnuBi. HaBiTh Ha
MOYaTKy PO3BUTKY PHUHKY HAI0yJOBaHI YCTaHOBKH, TOOTO JOJaTKOBI
€JIEMEHTH, PO3IJIIANNCA SIK «HaOLIbIe 3710». Mano mo 3MIHMJIOCS B
[IbOMY CHPUHHATTI W 10 ChOrojHi. IHTErpoBaHi yCTaHOBKM Ha Jaxy,
HaBIIaKH, BBAKAIOTHCS 3a CBOEIO CYTTIO HEITOMITHUMHU i HaBITh CTUJILHUMMU
pimeHHsIMH. Y PETPOCIIEKTHBI MepIia iIHTerpoBaHa MOKPiBEIbHA yCTaHOBKA
KosekTopHoi cuctemu (1976 pik) Oyna oliHEHA K «BAAJie apXiTEKTypHE
pimenns» (12). 3 Toro yacy ckianocsi cepiio3He XHOHE BpPaKCHHS, SKE
nomupeHe i goci. PesynbTar y BuIle3rajgaHoMy BUIAJIKY, MOXIIMBO, OyB
IHHOBAI[IMHMM 1 TPaBWIBHUM 3 TOYKH 30py (QYHKII, TOOTO
eHeproe(eKTUBHOCTI, ajie 0ys10 O HEMPaBUILHO TOBOPUTH MPO IHTETPOBAHY
CHCTEMY B HasiBHY IIOBEPXHIO Jaxy.

JuckompopT, MOB’SI3aHUNH 3 CUCTEMaMH, «BUCA/DKEHHMU» Ha
HasBHY MOBEPXHIO, MAa€ MaJ0 CIIUIBHOTO 3 CaMHUM KOHCTPYKTHBHHM
pimeHHsM. He3anexxHo BiJ TOro, 4YM CHCTeMa MOHTYe€ThCS abo
IHTErpyeTbcs B OOWIMBKY Jaxy a0o ¢acany, KIOYOBUMHU IMapaMmeTpamu
€CTeTUYHO 33JOBUIPHOIO pILIEHHS € pPO3MIPH €JIEeMEHTIB, MPOHOPIii
€JIEMEHTIB 3arajoM 1 IXHIX BHYTpIIIHIX 4YacTHH, 1, MEpIl 3a BCe,
po3TanryBaHHS B MeXax 3aJaHoi Iulomi. IcHye OaraTo peaabHHX
MPUKJIAJIB, SKI JEMOHCTPYIOTh, IO KOHIICMIIIl, Y SKUX COHSYHI CHCTEMHU
MOHTYIOTbCS Ha J1axy a0o Ha ¢acaji, MOXXyTb OyTH BHUCOKO iHTErpOBaHi 3
apxiTeKTypHOI TOYKM 30py. Y [HX TPOEKTax KoJeKTopu abo
(boToeneKTPUYHI MOJYJIl PO3TIIAJAIOTHCS K J0AaTKOBUM (DyHKIIIOHATBEHUHA
PiBEHb, BIIOKpEMJICHUN BiJl BOJOHOCHOTO THapy. [IpuunHu Takoro BuGOpy
MOXYTh OYTH TMOB’si3aHI 3 TOCTIJOBHICTIO OYAIBHHMIITBA, a TaKOX 3
MipKYBaHHSIMH BHKOPHCTaHHS, TAaKAMH SIK JOCTATHS 3a/JHS BEHTHIIAIIISA,
3aXMIIEHI 30HUM 00ciayroByBaHHA Tomo. OKpiM CTPYKTypHHUX Ta
€HepreTUYHUX MIPKYyBaHb, /10 YUCJIa Ba)JIMBHX AacleKTIB apXiTeKTypHOI
iHTerpamii TakoXX HaJEKUTh TapMOHIMHE BIMCYBaHHSA €JEMEHTIB Y
3arajpbHy BI3yallbHY KOHIIEIIIII0; HATOMICTh, MUTAaHHSA OJATKOBOI YH
IHTETpPOBaHOI YCTAaHOBKU — JIPYTOPSIHE.
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Existing Buildings

Many debates on solar architecture have raised the question
about whether it is sensible, ecologically speaking, to create energy-
efficient single-family houses on open land. The argument that
resource-conserving measures are ultimately only feasible on
existing buildings is often emphasized. (13) Moreover, there is little
demand for new construction, and forecasts indicate that the annual
renewal rate of existing buildings will be roughly 1 per cent in
coming years and is likely to decrease. A tremendous potential has
been identified, on the other hand, in converting, retrofitting and
architecturally upgrading existing housing as well as industrial and
commercial developments.

Given the fact that 40 per cent of the total energy
consumption in Europe continues to be expended for the
construction and operation of buildings, and that the major
developments dating from the 1950s, 60s and 70s are particularly
lacking in terms of insulation, the energy-efficient optimization of
existing buildings takes on a high priority. For architects and
engineers, the tasks of the future will be the maintenance,
conversion and adaptation of existing buildings as well as new
construction in the form of additions.

The decision in favour of a solar thermal system is also
closely linked to the lifespan of existing heating systems: In
Germany, estimates anticipate that more than four million old
heating systems will be renewed or upgraded in the coming five
years. Based on 5 m2 of collector area per renovation, this forecast
would translate into roughly 1 million m2 of collector area for
single- and duplex-homes alone. (14)

Area estimates reveal a tremendous potential for the
application of solar technology. A study of selected residential
buildings from different periods in Bavaria revealed that there is an
abundance of available area for solar use, especially on the facades.
Individualized studies, on the other hand, showed that considerable

Haseni cnopyou

VY 4YHCIEHHUX TUCKYCISIX MPO COHSAYHY apXiTEKTypy MiTidiMaeThCs
MUTaHHS MPO T€, YH JOULUILHO 3 EKOJOTIYHOI TOYKH 30py CTBOPIOBATH
eHeproedeKTUBHI OJHOCIMEHHI OyJMHKM Ha BIIKpHUTIH MicueBocTi. YacTto
HiKPECITIOETECS TOH apryMeHT, IO Pecypco3aolla/KyBallbHI 3aX0JH B
KIHIIEBOMY IIiJICYMKY MOKJIMBiI juine Ha HasBHux OymiBisax. (13) Ba
OlsTbIIIe, TIOMUT HA HOBE OYIBHUIITBO HEBEIMKHH, 1 TPOrHO3M BKA3yIOTh HA
Te, IO WIOPIYHUNA TEMII OHOBJEHHS HAasBHHUX OyJiBellb CTaHOBUTUME
npubim3Ho 1% y HalOmK4i poku Ta, HMOBIPHO, 3MEHIIYBaTUMETHCS. 3
iHImoro OOKy, ICHye BeNMYE3HUW TOTEHIIan [Uisl TepeoOsia HaHHs,
PEKOHCTPYKIIiT Ta apXiTEeKTYPHOI MOJEpHI3aIlil HASBHOTO XHUTJA, a TAKOK
MIPOMHMCIIOBUX 1 KOMEPIIIHHUX 00’ €KTIB.

YpaxoByrouu Toi pakT, mo 40% 3araapHOTO CIIOKUBAHHS CHEPTIi B
€Bpori MpOJOBXKYE BHUTpavyaTucs Ha OyMIBHHITBO Ta EKCILTyaTallilo
OymiBenb, a TaKOX Te, 0 OCHOBHI 3a0ymoBu 1950-x, 60-x 1 70-x pokiB
0COOJIMBO CTPaXAAIOTh B HEJOCTaTHBOI 130JALii, eHeproeeKTUBHA
ONTHUMI3allisl HasBHUX Oy/iBesib Ha0yBa€ MepIIoYeproBoro 3HadeHHs. J[is
apxiTeKTOpiB ~ Ta  IH)XKEHEpiB  3aBJaHHAM  Mal0yTHboro  Oyne
00CITyrOBYBaHHs, MEpeoOIalHaHH Ta aJamnTailisi HasBHUX OyJiBeNb, a
TaKOK HOBE OYAIBHUIITBO y BUIJISAII TPUOYI0B.

PimeHHss Ha KOPHUCTh COHSYHOI TEIJIOBOI CHUCTEMH TaKOX TICHO
MOB’sI3aHE 3 TEPMIHOM eKCIUTyaTalii MAIMCHHUX CHUCTEM ONAaJeHHSA: Y
HimeyunHi, 3a OIliHKaMH, TOHAJ] YOTUPH MITBHOHH CTapUX CHUCTEM
omajieHHs OyIyThb OHOBJIEHI a00 MOJEpHI30BaHI MPOTATOM HACTYIHUX
ST POKiB. BuUXoasum 3 po3paxyHKy 5 M2 IUIONI KOJIEKTOpa Ha OJHE
MOJICpHI30BaHEe MPUMIIICHHS, 1Iei MPOTHO3 03Ha4Ya€e MPUONIH3HO | MUTBHOH
M2 TUTOIIII KOJIGKTOPIB JIUIIE )11 OJTHO- Ta JBOMOBEPXOBUX OyauHKIB. (14)

OIiHKKM  TUIOMmII  TOKa3ylTh  BEIMYE3HUN  TMOTEHINAN A
3aCTOCYBaHHS COHSIYHUX TEXHOJOTIH. JlocTmimKeHHS OKpPEeMHX >KUTIOBUX
OyIuHKIB pi3HUX TepiofiB y baBapii mokasaino, o iCHy€ BeJIHMKa KiIbKICTh
BUTBHOI TIUIOIII JUIS BHKOPUCTAHHS COHSYHOI €Heprii, 0coOIWBO Ha
dacagax. 3 1HIIOro OOKYy, OKpeMi JIOCITI/DKCHHs] TOKa3ald, 0 B JICSIKUX

22



limitations were further exacerbated in some cases by heritage
protection orders. (15) The facades of existing buildings are
therefore not as viable an option as one might think. Roofs,
conversely, provide opportunities for architecturally harmonious
and energy-efficient solutions; this is due to the exposure and
incline and also to the option of continuous installations across a
large area.

E=le=(es(=s58

® ;,.a =
B |
3.9 Renovated multi-storey  factory in  Berlin-

Oberschoneweide (2000), architect: Frank Augustin
3.10 Multi-storey factory, Berlin-Oberschoneweide. Climate
concept barrel roof: shading, ventilation and thermal storage mass.

BUMAJIKaX CEpHO3HI MpoOJeMu Ha NUIAXY IHTErparii COHSYHHUX CHCTEM
CTBOPIOE HASBHICTh OXOPOHHUX OpAcpiB Ha 00’ekTH cragmuHu. (15)
Takum umHOM, (acamu iCHyrOuMX Oy[IiBeNb HE € HACTUIBKH HaJIlHHUM
BapilaHTOM, SK MOXHa Oyjo Ou moaymard. Jlaxw, HaBIaku, HaAArOTh
MOJJIMBOCTI JJIsl apXITEKTYpHO TapMOHIMHHMX Ta EHEeproeQeKTHBHUX
pIIIEHB; 11€ MOB’SA3aH0 3 €KCIO3UIIIE€I0 Ta HAXHIIOM, a TaKOX MOJXKIIUBICTIO
0e3nepepBHOTO BCTAHOBJICHHS HA BEJTMKIN TUTOIII.

EslEslEs/zsE8

3.9 Ownosnena bacamonosepxosa 0yoiens ¢aobpuxu 6 bepnini-

Obepuvonsanioe (2000), apximexmop — @pank Aseycmun: DPpanx
Aszycmun
3.10  Baecamonoegepxosuti  3a600,  bepnin-Obepuivonsatioe.

Knimamuuna konyenyis 004K08020 0axy: 3amiHeHHs, GeHMUNIAYIL mMda
MenI0aKymyaonda macd
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Solar Technology and Heritage Protection

With the growing use of regenerative energies for building
operation, heritage protection must increasingly take the wish for
solar technology on monuments or ensembles — such as entire street
fronts, squares and urban quarters — into account. The question of
whether and how heritage protection and solar technology are
compatible is a delicate one, since the preservation of monuments is
often linked to strict design guidelines and high requirements for
interventions into the existing substance.

The principal criterion for assessing the structural integration
of solar systems into heritage-protected buildings is visibility. This
means that installations on the facade and, in some cases, even on
steep roofs, are deemed problematic because they are visible from
an elevated standpoint or from the street. If installation on the
facade or the roof is limited or not allowed, there are still other
alternative locations close to the buildings that are worth exploring,
for example, balcony, garage, carport, pergola or greenhouse.
Material(s) and construction methods are also very important issues
because any change is always a kind of intervention into the
existing substance and, hence, a potential risk for subsequent
damage.

In addition to building codes, the architect’s copyright,
which is inherited and can, in general, apply to every building, must
also be taken into consideration and this may lead to further
restrictions. The integration of solar systems into the roof and/or
facade of monuments must always be analyzed in each individual
case, although a solution can usually be found through constructive
dialogue. Although these problems are only relevant to a small
percentage of existing buildings, the outstanding architectural
quality of such buildings tends to heighten public awareness and to
invest them with symbolic value.

The use of solar technology invariably translates into a new
image for the building skin, a change that must be carefully planned

CoHnsuHi mexHo102ii ma oxXopoHa cnaouwjurHu

3i 3pocTaHHSAM BHUKOPHCTAaHHS BIIHOBIIOBAaHOI eHeprii s
eKCIuTyartanii OyziBesb, OpraHd OXOPOHU OXOPOHHU ICTOPHYHOI CHIaIIIUHH
MOBHHHI BC€ OLIbIIIE BpaxoByBaTH OakaHHsS BUKOPHUCTOBYBAaTH COHSYHI
TEXHOJOTIl Ha maMm sATKax a0o IIMX KOMIUIEKCaX — TaKuX sK Qacaau
BYJIMIIh, ILUIOINII Ta MIChKiI KBapTajiu. [IMTaHHS MPO CYMICHICTH OXOPOHH
CHQIIIMHU W COHSYHSAX TEXHOJOTIH — JyXe JeJiKaTHe, OCKUIbKU
30epeKEeHHsT TIaM’TOK 4YacTO TIIOB’s3aHE 31 CTPOTUMH  IPaBHJIAMH
MPOEKTYBAHHS 1 BACOKHMH BHMOT'aMH JI0 BTPyYaHHS B HAsSIBHY PEYOBHHY.

OCHOBHHMM KpUTEPIEM OIIHKH CTPYKTYpPHOI IHTErparii COHSIYHUX
cucTeM y OyaiBii, sIKi 3HAXOISATHCA IMiJI OXOPOHOIO KYJIBTYPHOI CHaIIIIMHH,
€ BisyanbHa ckianoBa. Lle o3Havae, 10 ycTaHOBKH Ha (acaji i, y JesSKUx
BUIAJKaX, HAaBiTh HA KPYTUX Jaxax BBAXKAKOTHCS MPOOJIECMATHUYHUMH,
OCKUTBbKH X BUJHO 3 BUCOTH a00 3 Bynulli. SIKIII0 BCTaHOBJICHHS Ha dacai
abo maxy oOmexeHe ab0o HE [I03BOJIEHE, yC€ OJIHO ICHYIOTh 1HIII
aNnbTepHATUBHI MiCIs TOONMM3Y OyIiBelNb, sIKi BAPTO JOCTIANTH, HATIPUKIIA],
OalkoH, Tapak, HaBic, albTaHka a0o Teruug. Martepian(u) 1 MeToan
OyIIBHUIITBA TaKOX € YK€ BAKIMBUMHU MHUTAHHSIMH, OCKUIbKU Oyab-sKa
3MiHa — II¢ 3aBXXIW IIEBHE BTPydYaHHS B HasBHy Oy/JOBy, a OTXe U
MOTEHUIMHUN PU3UK MOIATBIIOTO MOITKOIKEHHS.

OxpiMm OyaiBeNbHUX CTaHAAPTIB, CIiJ TaKoX BpPaXOBYBAaTH
aBTOPCHKE MPABO apXITEKTOPA, SIKE MEePEAAETHCS B CIIAJ0K 1 MOXKeE, 3arajoM,
3aCTOCOBYBATHUCS JI0 KOXKHOI OYJIiBII, 1[0 MOKE TMPU3BECTH 0 MOAATIBIINX
oOMexxeHb. [HTerparlisi COHAYHUX CHUCTEM B Jax 1/abo ¢acaa mam’sTOK
apXiTEeKTypHu 3aBXKIM IIOBHHHA AaHANI3yBaTHUCA B KOXXHOMY OKPEMOMY
BUIIQJKy, XO4ya pINICHHS 3a3BUYaii  MOXXKHA  3HAUTH  [UISIXOM
KOHCTPYKTUBHOTO fianory. Xoua Iii MpOOJEeMH CTOCYIOThCS JIMIIE
HEBEJIMKOr0 BIJICOTKAa HasBHUX OyaiBeslb, BUJATHA apXITEKTypHa SKICTb
Takux OyJiBeNbh Mae TEHJIEHIIII0 MiABUIYBATH O00I13HAHICTh TPOMAJICHKOCTI
Ta HaJaBaTU IM CUMBOJIIYHOIL IIHHOCTI.

BukopucTaHHs COHSYHUX TEXHOJOTIH HE3MIHHO MPU3BOIUTH [0
3MIHHU 30BHIIIHBOTO BUTJISAY OYJiBIIl — 3MiHH, SIKa IOBUHHA OYTH PETEIIBHO

24



in each instance. While more than 90 per cent of all existing
buildings do not fall into the category of heritage protection, these
‘ordinary’ buildings also require individual solutions that are in
harmony with the conditions at the site in order to achieve
conclusive results in terms of energy efficiency and architectural
aesthetics.

“Solar Scouts”

A 2002 study (16) on the solar heating market in Germany
revealed that 71 per cent of homeowners have a positive attitude
towards solar energy. Five out of ten respondents expressed a strong
to very strong interest in solar thermal installations. (17) The new
solar energy campaign launched by the German Energy Agency
(dena) stresses that contractors play a “key role in implementing the
initiative for thermal use of solar power.” Today, master craftsmen
run so-called solar checks or make the rounds in residential areas as
voluntary “solar scouts” to test which homes are suited for the
installation of collectors or PV modules. Most homeowners decide
to purchase and install a solar system on the basis of the
contractor’s sales pitch and negotiation skills, not least of all
because permits are rarely required for this type of work. This
illustrates who the real decision makers are in single-family
housing, since building service engineers and architects — probably
in this sequence — are only consulted for larger solar installations.
(18) However, there is one aspect of the clients’ attitude towards
solar energy that comes as a surprise. While the widespread,
generally positive assessment is hardly surprising, the reason given
for it is: The focus, it seems, is not on climate and environmental
protection but on the desire for new, innovative technology, which
often even “supersedes” the cost argument. In other words, solar
installations have become status symbols. It is “chic” to install
collectors on the roof or the facade; (19) the method and manner of
installation seem to be of secondary importance. This describes the
current situation because one important problem of solar design in

CIUIAHOBAaHA B KOKHOMY KOHKPETHOMY BHIAJKy. Xoua rnoHas 90 BilCOTKiB
yCiX HasgBHUX OyaiBedb HE MIANAAAIOTh IIiJ] KaTeropiro 00’ €KTiB
KyJIbTYpHOi CHAAUIMHM, I <«3BHYAHHI» OYIiBII TakoX MOTPEOYIOTH
IHIWBIAyadbHUX PIlICHb, SKI TapPMOHIMHO TIOETHYIOTBCS 3 yMOBaMH
KOHKPETHOI MiCLIEBOCTI, OO JOCATTH HAaWKpallUX pPe3yJbTaTiB 3 TOUYKH
30py eHeproePeKTUBHOCTI Ta apXITEKTYPHOI ECTETHUKH.

«COHSYHI PO3BiTHUKI

Hocmimkennss 2002 poky (16) puHKY COHSYHOrO OIMaJCHHS B
Himeuunni mokasaino, mo 71% J0OMOBIACHHMKIB ITO3UTHBHO CTABJISATHCS 0O
COHSIYHOI eHeprii. II’ATk 3 AecsATH pecrloHIEeHTIB BUCIOBUIN CUIbHUN abo
Jy’K€ CHJIbHHMH IHTEpeC 0 COHSYHUX TeIuloBMX ycraHoBok. (17) Hosa
peKilaMHa KaMIlaHis COHsYHOi eHeprii, 3amoyaTtkoBaHa Himernbkum
CHePreTHYHUM areHTcTBoM (dena), miAKpecioe, MO  MiAPSTHUKH
BIJIITPalOTh «KJIIOUOBY POJb y pealizamii iei TEIIOBOr0 BUKOPUCTAHHS
COHsIuHOI eHeprii». CpborogHi MalCTpu NPOBOJATH TaK 3BaHI «COHSYHI
nepeBipku» abo 3/11HCHIOITh 00XOAM JKUTJIOBUX paioHIB K 100pOBIIbHI
«COHSIYHI PO3BIAHMKM», HI00 MEpPEeBIPUTH, AKI OYJUHKU MIAXOIATH JUIS
BCTAHOBJICHHS KOJIEKTOpPIB 200 (DOTOENEKTpHUUHUX MOAYJiB. binbmiicTh
JIOMOBJIACHHMKIB TPUHUMAIOTh PILIEHHS MpO KYyMHIBIK Ta BCTAHOBJICHHS
COHSIYHOI CHCTEMH Ha OCHOB1 KOMEpLIHHOT MPpOono3uLii miApsAHUKA Ta HOTo
HaBUYOK BEJCHHS TIEPETOBOPIB, 30KpeMa W TOMY, IO JUISI TaKOTO THITY
pobiT pinko moTpiGHI no3Boau. lle imocTpye, XTO HacmpaBai NMpuiiMae
pIlIEHHS B OJHOCIMEMHMX OyJIWHKaX, OCKUIbKH 3 1H)K€HEpaMH 3 MHUTaHb
eKcrutyaranii OyjiBelIb Ta apxXiTeKTOpaMu — MMOBIpHO, came B Takii
MOCTIIOBHOCTI — KOHCYJBTYIOTBCSl JIMIIE IIOJMO BEIUKAX COHSYHUX
yctaHoBOK. (18) OmHak € OMH acleKT Y CTAaBJICHHI KIIEHTIB 0 COHSYHOT
CHEPTeTHKH, SIKUA BHUKIWKA€E 3JMBYBaHHSI. Xoda TOMIMPEHA, 3arajioM
MO3UTHBHA OIlIHKA HaBpSJ YW BUKIMKAE 3UBYBaHHS, JAMBYE MPUYMHA,
Yyepe3 sSKy BOHA Taka: OCHOBHA yBara, 3JIA€ThCs, TIPUAUISETECS HE 3aXUCTY
JOBKULISL Ta HABKOJHMIIHBOIO CEpPElOBUINA, a MPAarHeHHIO [0 HOBHX,
IHHOBAIIIMHUX TEXHOJIOTINH, SKE YacTO HaBiTh «BHUTICHSAE» apPTyMEHT
BapTOCTi. [HIMMMM CJIOBaMH, COHAYHI YCTaHOBKM CTalld CHMBOJIAMHU
CTaTyCcy. YCTaHOBUTH KOJIEKTOPH Ha Jgaxy abo dacami — me «mmk»; (19)
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everyday architecture is that the solar technology is often cloaked in
a very “plain dress.” (20) Considering the enormous potential of
roof and facade areas, the consequence may well be that an
important opportunity — in the sense of a culture of sustainable
building — is not being realized, particularly in single-family and
duplex houses. (21) The integration of solar systems in the building
skin requires consideration of structural and aesthetic aspects with
the goal of developing an optimized overall solution. This is
primarily a task for an architect, with the participation of experts in
the field, that is, manufacturers and contractors, engineers and
conservationists.

architects:
and

3.11 Studio

in  Dresden-Hellerau (2003),
Haller/Morgenstern/Quincke. Photovoltaic modules
transparent elements alternate in the roof area.

3.12 Flat plate collectors integrated into the facades of a

METOJ[ 1 CTOCiO BCTAaHOBJICHHSI, 3/IA€ThCS, Ma€ APYropsaHe 3HaueHHs. Lle
OMHCY€E TMOTOYHY CUTYallll0, OCKUIBKM OJHI€I0 3 BAXIUBUX MpoOIeM
COHSYHOTO [M3aiiHy B MOBCSKACHHINA apXiTeKTypi € Te, IO COHAYHA
TEXHOJIOTisI YacTO MACKYyeTbCsi B Jyke «mpocte BOpanHs». (20)
YpaxoByroun BEIWYE3HUH MOTEHIAN gaxiB 1 (acasiB, HACTIIKOM MOXKE
OyTH Te, 1110 BEJIMKAa MOXJIHMBICTh — Y CEHC1 KYJIbTYpHU CTAJIOT0 OYIiBHUIITBA
— HE pealli3yeTbesi, OCOOTUBO B OAHOCIMEHHUX 1 JBOPIBHEBHX OyIWHKAX.
(21) [Iurerpamis COHSYHMX CHCTEM B OOIIMBKY OyaiBIi BHUMarae

BpaxyBaHHSl CTPYKTYPHHX 1 €CTETHYHHMX AacCIEKTIB 3 METOI pPO3POOKH
ONTUMI30BaHOI0 3arajbHoOro pimeHHs. lle 3aBnaHHsg B mepiy 4epry Juis
apxiTEeKTopa, 3a y4YacTI0 EKCIEpTiB y Il Tamy3i, ToOTO BHUPOOHHKIB 1
IH)KeHepiB 1

1P THUKIB, ¢daxiBuiB 3

CepeIoBHIIA.

OXOpPpOHU  HABKOJHMIIHBOT'O

3.11 Cmyoia e []pesoeni-Xennepay (2003), apximexmopu: Xannep /
Mopeenwmepn / Keinke. @omoenekmpuyuni Mooy ma npo3opi eiemenmu
uepeyromsbCs Ha 0axy

3.12 Inocki naacmunyacmi KoleKkmopu, inmezposaui y ¢hacadu
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terraced housing development in Batschuns, Vorarlberg, Austria
(1997), Walter Unterrainer.

Conclusion

Collectors and PV modules are important elements of solar
architecture. In the future, they will be standard components of
innovative building skins and building blocks of energy-efficient
renovations. Today, the active use of solar energy can already make
an important contribution to a sustainable supply. However,
efficiency and a high ratio of solar utilization remain linked to the
sufficient use of fundamental passive strategies. Solar technology
must be integrated into a comprehensive concept that takes the
spatial organization, the formal appearance of a building as well as
the material and primary energy flows into consideration for new
constructions and existing buildings. As numerous design awards
demonstrate, the systems available on the market stand for both
efficiency and elegance. Today, clients and architects regard these
systems as innovative products and to some degree they have
become symbols of technological progress. Despite all this, solar
technology still seems to have an image problem because
performance and improved product design are arguments that are
not powerful enough in their own right to lead to a breakthrough in
the market. Without “additional emotional benefits such as freedom,
flexibility and prestige” (22) there seems to be no widespread
acceptance among the population.

Solar systems must meet specific requirements and require
innovative solutions, especially for complex building tasks and
demanding indoor climate concepts. Building with systems is once
again topical, if the different protective and control functions of the
envelope — from insulation and daylight deflection to power
generation — are integrated into prefabricated and recyclable
building components. Whether facades and roofs are “more
intelligent” as a result is another issue. What is clear, however, is

Mepacogozo HcUumuo6020 komniekcy 8 bamwynci, @opapnvbepe, Aecmpis
(1997), Banemep Yumeppeiinep

Iliocymox

Konekropu ta ¢oToenekTpuyHi MOy € BOKIUBUMH €IEMEHTaMU
COHSAYHOI apXiTeKTypu. Y MalOyTHbOMY BOHM CTaHyTb CTaHIApPTHUMH
KOMIIOHCHTaMHU 1HHOBAIifHUX OyniBedbHUX (acamiB Ta CKIAJOBHUMH
eHeproe(eKTUBHUX PEKOHCTPYKLiA. CbOrojHi akTUBHE BUKOPHUCTAHHS
COHSYHOI eHeprii BKe MOXKe 3pOOWTH BAKIMBUH BHECOK Yy CTaJHi
PO3BUTOK eHepronoctadanHs. OgHaK eQeKTUBHICTh 1 BUCOKUI KOE(III€HT
BUKOPHCTAHHS COHSYHOI €HEeprii 3aJMINaroThCs MOB’SI3aHUMH 3 JIOCTATHIM
3aCTOCYBaHHAM  (yHIaMEHTaJIbHMX HacuBHUX crparerii. CoHs4HI
TEXHOJIOTii MOBMHHI OyTH IHTErpoBaHI B KOMIUICKCHY KOHICIIIO, SKa
BpaxoBY€ NMPOCTOPOBY OpraHizailito, (hopMaabHUI BUTISA OyAiBIIL, a TAKOXK
MaTepiajbHl Ta MEPBUHHI €HEPreTHYHl MOTOKU SK JJISl HOBHX, TaK 1 JUIS
HasBHUX OyaiBenb. SIK NOKa3ylOTh YHCIEHHI apXiTeKTypHI BiJ3HaKH,
HasBHI Ha PUHKY CHCTEMH € OJHOYACHO €(PEKTHBHHUMH Ta CTHUJIHBHUMHU.
CporosHi KII€HTH Ta apXIiTEKTOPH pPO3MIANAIOTh 1[I CHUCTEMH SIK
IHHOBAIIiIH1 TPOAYKTH. [0 TOTO K, IEBHOIO MIPOIO0 BOHU CTAJIU CUMBOJIAMHU
TeXHIYHOro nporpecy. I[lonpu Bce 11e, COHSIUHI TEXHOJIOTI] BCE 1€ MaroTh
npoOsieMy 31 CHPUMHSATTSM, OCKUIBKM HPOAYKTUBHICTH 1 IMOKpalleHuil
OU3aiiH NMpoAyKuii HajlexaTh J0 apryMeHTIB, sKi cami 1O co0i He
JIOCTaTHRO BaroMi, 000 MpPHU3BECTH JO TMPOPUBY Ha pUHKY. be3
«JIOMAaTKOBHX EMOIIIMHUX TiepeBar, TakuX SK CBOOOJAa, THYYKICTH 1
npecTik» (22), cxoxe, He Oy1e MMPOKOro BU3HAHHS CEPEell HACCICHHS.

CoHsTlYHI CHCTEMH IIOBHHHI BIJNOBIJATH IEBHUM BHMOTaM 1
noTpeOyIOTh 1HHOBAIIMHUX PillleHb, OCOOJIUBO /IS CKIAAHUX OY/1BEITbHUX
3aBJaHb 1 CKJIaJHUX KOHULEMNIIH MIKpOKIiMary B MPUMILICHHSAX.
BuxopuctaHHs CUCTEM 3HOBY CTa€ aKTyaJlbHHUM, aJDK€ pPI3HOMaHITHI
3aXMCHI Ta OCHOBHI (D)YHKIII{ OrOpOKYBaTbHUX KOHCTPYKIIiHM — Bif 13071111
Ta BIIOWUTTA JEHHOTO CBITJAa JO BHPOOHMIITBA EJIEKTPOCHEprii —
IHTerpoBaHi y B)X€ TOTOBI Ta MPHAATHI JAJs BTOPHUHHOI TepepoOKH
OyniBenbHI KOMIIOHEHTH. Yu craHyTh (acagu Ta Jgaxw B PE3yibTari
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that the transformation of the building skin into a climate modulator
and polyvalent membrane enables it to react to changing weather
conditions with increasing flexibility.

Interesting and striking treatments of the topic are notably
found in a growing number of major building projects. It is
important, however, that the popularity and expanded semantic
content of solar technology produce more than merely symbolic
monuments or spectacular office buildings. The task now is to
develop equally distinctive solutions for the energy-efficient
modernization of existing buildings in order to tap into the potential
of solar technology in a far more challenging field. Herein lies a
true opportunity to enhance the value of large and small housing
developments and commercial agglomerations, in terms of energy
efficiency and architecture. This improvement, however, must go
beyond mere facade decoration. In view of the manifold tasks, the
goal must be to achieve the highest possible level of architectural
quality in the built environment. Thermal solar systems and
photovoltaics have opened up a multitude of options for application
and offer high-quality products. Indirect solar systems have
considerably broadened the technical repertory of building. This
must now be translated into architectural concepts. When one
considers the search for quality criteria and competent decision
makers, the need for architects, who can create groundbreaking
examples that bridge the gap between technologically perfected
systems and mediocrity in everyday applications and act
“multipliers” in the interest of solar technology, is abundantly clear.

Solar Concepts for Building
Michael Kuehn, Dirk Mattner

Humans have influenced the climate ever since they first
inhabited the Earth. First, through the clear cutting of forests,

«pO3YMHIIIMMU» — & BXKe iHme nutanHs. OfHak, OYEBHAHO, IO
MEPETBOPEHHS OOOJIOHKM OyAiBiai Ha KIIMAaTHYHUH MOAYJIATOp 1
HOJIIBAJIGHTHY MEMOpaHy J03BOJIA€ 1 THyUKillle pearyBaTh Ha MiHJIMBI
MOTO/THI YMOBH.

[ikaBi Ta Bpakaroyi MigX0oAu A0 IIi€i TeMH MOXKHA 3HAUTH B yce
OUTBIIINA KITBKOCTI BEJIMKUX OYJIBEIbHUX MPOEKTIB. BaxumBo, ogHaK, 110
MOMYJISIPHICT 1 PO3MIMPEHE CMUCIOBE HATIOBHCHHSI COHSYHHMX TEXHOJOTIH
MOPO/KYIOTh HE JIMIIE CHMBOJIYHI TaM’SITHUKH abo edekTHi odicHi
OymiBmi. 3apa3 3aBIaHHS TMOJIATa€ B TOMY, MO0 pPO3pOOMTH Taki X
OpWTiHAJIbHI pIMEHHS I eHeproe(eKkTUBHOI MOJEpHi3alii HasBHHUX
OymiBeNb Il BUKOPUCTAHHS MOTCHIIATy COHIYHUX TEXHOJIOT1 B HA0arato
ckIaaHimiN chepi. 3aBASAKH I[bOMY ICHY€E peanbHa MOXJIUBICTD M1ABUIIUTH
[IHHICTh BEIUKUX 1 MaluX >KUTIOBHUX KOMIUIEKCIB Ta KOMEPIIHHHUX
armomepanii 3 TOYKHM 30py €HeproedeKTUBHOCTI Ta apXiTeKTypH.
BoagHouac 11 OHOBJIEHHS HE NOBHHHO OOMEXYBAaTHCS IPOCTHUM
037100eHHsIM (acaaiB. 3 orjsay Ha 6araTOrpaHHICTh 3aBJaHb, METOIO Mae
OyTH JOCSTHEHHS HaWBHUIIOTO MOKJIMBOTO DIBHS apXITEKTYPHOI SIKOCTI
3a0y/I0BAaHOTO cepeloBuIla. TerIoBi COHSIUHI CUCTEMH Ta (HOTOETEKTPHUKA
BIIKpWIM 0€3J1i4 MOXJIMBOCTEH JUIsi 3aCTOCYBaHHA ¥ IPOMOHYIOTH
BHUCOKOSIKICHI MPOIYKTH. Cucremu HENPSIMOTO COHSIYHOTO
BUIIPOMIHIOBAHHS 3HAUYHO PO3LIMPHIN TEXHIYHI MOKIMBOCTI OyA1BHUITBA.
Tenep yce me ciin TpaHcGopMmyBaTH B apXiTEKTypHI KOHUeMNii. Skmio
B3STH 1O yBaru MOUIYK KPUTEPIiB SIKOCTI Ta KOMIIETEHTHHMX OC10, fKi
MPUIMAIOTh PIlIEHHS, TO OTpeba B apXiTeKTopax, SKi 3MOXKYTh CTBOPUTH
HOBAaTOPCHhKI TIPUKIAAN JJIsi TOJOJAHHS PO3PUB MK TEXHOJIOTTYHO
JOCKOHAJIUMHM ~ CHCTEMaMHM Ta  [OCEPEIHICTIO B  MOBCAKIECHHOMY
3aCTOCYBAaHHI Ta [IATUMYTh SIK «IPOBIJHUKM» B IHTEpEcax COHSIYHUX
TEXHOJIOT1H, € IIIJIKOM OYE€BUIHOIO.

CTBOpeHHS COHTYHUX KOHU NIl 11 OyiBHMUTBA
Maiixn Kron, [ipk MattHep

Jlronu BIUTMBAIOTH Ha KJIiMAaT BITOMAI, SIK BOHW BIIEPIIE 3aCETHIIN
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followed by the increasing growth of settlements and cities and the
sealing of the earth’s surface that went with it. Accompanying the
reduction of natural resources, population growth has led to an
enormous rise in energy consumption. There are many theories on
the effects and consequences, but these are not the subject of this
work. The fact remains, however, that people in industrial nations,
in particular, are destroying their own foundations for life and that
of other species in a short-sighted and arrogant manner. The content
of CO2 and other trace gases such as chlorofluorocarbons (CFCs),
in the ozone layer (Earth’s atmosphere) is growing rapidly. Steadily
increasing carbon dioxide emissions and the anthropogenic
transformation of the earth’s atmosphere alter not only the
chemical, but also the physical characteristics of the climate
systems. Fossil fuels for power and heat generation are,
unfortunately, the principal source of air pollution and they have a
negative impact on the environment, our health and our quality of
life. Despite an awareness of the problem, the global political
community is completely at a loss in the face of this catastrophic
development, which is only too evident in their compliance, or
rather non-compliance, with the Kioto Protocol. (1)

However, we can make a difference on a small scale.
Humans erect buildings to seek shelter from the elements and
should utilize natural resources to do so in order to protect the
environment. Adopting this alternative means building solar
architecture. This chapter serves as a guideline for conceptual
approaches to integrating solar systems with building systems. The
solar building blocks, which can act in concert with other systems,
will be presented and explained. The chosen examples illustrate
approaches that usefully combine comfort and efficiency, as well as
aesthetic options for designing with these technologies. Energy
conservation, in combination with the improved efficiency of
technical systems, can be advantage for clients, hired consultants
and executing firms. Architects and engineers are in an ideal

3emimro. CrouaTky uyepe3 CyLiIbHY BHpPYOKy JCiB, a MOTIM uepes3
3pOCTaHHS IIOCeJIeHh 1 MICT Ta VYHIUIBHEHHS 3E€MHOI TOBEpXHI,
IPUCKOPIOIOYH TPOLIEC MOTIpHICHHS KJiMary. 3pOCTaHHS HAaceleHHs, IO
CYNPOBOJKYBAJIOCS 3MEHLICHHSIM MPUPOJHUX PECypcCiB, MPHU3BEIO 10
KOJIOCAJILHOTO 3pOCTaHHs CIOXHMBaHHA eHeprii. IcHye 6arato Teopiii mono
MIPUYHH 1 HACIIJIKIB I[bOTO, ajJi¢ BOHU HE CTAHOBJIATH MPEAMET I1i€i pOOOTH.
@dakToM 3aNMIIAETHCS Te, IO JIIOIU B IHIYCTpialbHUX KpaiHax, 30Kpema,
HEAANEKOTIISTHO 1 3apO3yMLII0 PYHHYIOTh OCHOBH BIIACHOTO KUTTS M JKUTTS
iHmmx BumaiB. Bwmict CO2 Ta iHmUX MIKPOEIEMEHTIB, TaKHX SIK
xnopdropsyrieni (XPB), B o30H0BoMy 1m1api (atmocdepi 3emiti) CTpiMKO
3pocrae. Ynmpas OinplIi BUKUAM BYTJIEKHCIOTO Tra3y Ta aHTPOIOTeHHA
Tpancopmariiss atmMocepu 3emili 3MIHIOIOTh HE JIMIIE XiMiuHI, aje i
¢Gi3uyHI XapaKTEPUCTHKH KIIMAaTHYHUX CHUCTEM. BUKONHE NalnBO JUISA
BUPOOHUIITBA €JIEKTPOEHEPrii Ta Tera, Ha allb, € OCHOBHUM JKEPEIOM
3a0py/IHEHHS TOBITPS, IO HETaTHBHO BIUIMBAE HAa HABKOJMIIHE
CepeloBUINE, Halle 3/10pOB’s Ta SKICTh JKUTTA. Ilompu ycBimomiieHHsS
npoOJeMH, CBITOBE MOJITHYHA CIUJIBHOTA IMOBHICTIO poO3ry0jieHa mepen
00IMYYAM LBOTO KaTacTpO(IYHOrO PO3BUTKY MOJiHM, IO HAATO SICKPaBO
MPOSBISETHCS y JOTPUMaHHI, abo, ckopiile, HeAoTpuMaHHi, KioTchkoro
npotokoy. (1)

OnHak, MU 3JaTHI BIUIMHYTHM Ha CHUTYallll0 XO0Y 1 B HE3HAUYHUX
Macmrtabax. Jlroogu 3BonaTe OyaiBmi, 1mo0 cXoBaTHCS BiJ MPUPOIAHUX
CTHXiii, 1 TIOBUHHI BUKOPUCTOBYBATH IS I[LOTO MPHUPOAHI PECYPCH, MI00
3aXMCTUTH HABKOJIMIIHE cepenoBumie. [IpuiHATH 110  ambTepHATHUBY
o3Hauae OyJyBaTH COHSYHY apXiTeKTypy. Lleit po3ain cinyrye opieHTHpOM
JUIST  KOHIENTYyaJIbHUX MIAXOAIB JO 1HTErpamii COHSYHUX CHCTEM 3
OyaiBenbHUMM cuUcTeMaMu. TyT OyIOyTh TMpeACTaBieHI Ta TOsSCHEHI
€JIEMEHTH COHSAYHUX Oy[iBelb, SKI MOXYThb [IISTH CHUIBHO 3 1HIIMMH
cucreMamMu. BuOpaHi mnpuKiIagu 1TIOCTPYIOTh MIIXOAM, SIKI KOPHCHO
MOENHYIOTh KOM(OPT 1 e(EeKTUBHICTh, a TaKOXX €CTETHYHI BapiaHTH
NPOEKTYBAaHHS 3 BUKOPUCTAHHSAM IUX TEXHOJIOTiH. EHepro3bepexeHHs B
MOETHAHH] 3 MIABUIICHHSAM €(DEKTUBHOCTI TEXHIYHUX CHCTEM MOXKE CTaTH
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position to offer advice in this area and to influence the design and
implementation of these building systems. In doing so, they can
play a more active role in the preservation of our environment, as
well as our health and overall well-being.

4.1 Swiss Re headquarters in London (2003), Foster and
Partners

Solar Architecture

Most people in developed countries live in latitudes where
heating demands play a major role. Roughly 30 per cent of annual
total energy consumption is used to meet these demands. As
recently as 50 years ago, most buildings had little insulation.
Windows and facades were leaky and high ventilation heat losses
were the consequence. Thanks to tremendous improvements in this
area, including facade constructions with thermal transmittance
coefficients (U-value) of less than 1.2 W/m2K, consumption per
area has been reduced by more than 80 percent. This has, however,
led to a shift in some of the problems. In administrative buildings,
in particular, the internal heat loads caused by electricity and
occupants, led to excessive room temperatures in summer. These
internal loads must, in turn, be reduced with the help of mechanical
ventilation systems in order to maintain comfortable working

NEepeBarol0 Ui KII€HTIB, HAalMaHWX KOHCYJBTAHTIB 1 (ipM-BHKOHABIIIB.
ApXITEKTOpH Ta I1HXEHEpH 3HAXOIAThbCS B 1ACabHIN mo3uIlii, 100
HaJlaBaTH TOpagd B Wil cdepl Ta BIUIMBATH HAa TPOEKTYBaHHA 1
BIPOBA/DKEHHS WX OyIIBEIbHUX CHCTEM. TaKMM YHHOM, BOHH MOXYTb
BiJlirpaBaTy OUIBII aKTUBHY POJIb Y 30€peKEeHH] HAIIOTO JOBKULIA, @ TAKOXK
3JI0POB’sI ¥ 3araJIbHOTO I0OpOOYTY.

4.1 ma6—1<6apmupa komnauii «Swiss Re» y Jlonooni (2003 p.),
«Foster and Partners»

CoHstuHa apXiTeKTypa

binpmiicts monei B pO3BHHEHUX KpaiHax >KUBYTh Y PETiOHAax, e
norpeba B OMajJeHHI BiAirpae BaxJiuBY poib. IIpubmuzno 30 BiJICOTKIB
3arajlbHOTO  PIYHOTO CHOXKMBAHHS €HEPrii BUKOPHUCTOBYETBHCS LIS
3agoBosieHHsl 1ux notped. Ie 50 pokiB Tomy OibIIicTh OyIiBENb Maiu
cnabky 13omsmiro. BikHa Ta  (dacamm Oynum  HETEpMETUYHWUMH, IO
IOPU3BOJUIO /IO BHCOKHMX BTpaT Temja 4Yepe3 BEHTHIALI. 3aBasKH
3HAYHUM MOKPALICHHSM y il cdepi, 30kpema ¢pacaHuM KOHCTPYKLIAM 3
koedinieatom Teronepenadi (U-3HaueHHs) Mmenme Hik 1,2 B1/mM2K,
CIIO’KMBAHHS HA OJUHUITIO TUIOII CKOPOTHIIOCS Oubi HIXK Ha 80 BiJACOTKIB.
Ile, ogHak, NpPU3BENO O 3MILICHHS AaKIEHTIB y pPO3B’A3aHHI JIE€SKUX
npobneM. 30kpeMa, B aaMIHICTPATUBHHX OYIIBIISX BHYTPIIIHI TETUIOBI
HAaBaHTAXCHHS, CHPUYMHEHI  EJNEKTPOCHEPri€l0  Ta  MEIIKaHISAMH,
MPU3BOJIMIIN JI0 TICPEBUINCHHS TEMIEpaTypyu B NpHUMINIeHHAX BIITKY. Lli
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conditions inside the building. Energy demands are once gain rising
steeply. Electrical energy is required not only for air circulation, but
also for the generation of cold water for cooling. This is one starting
point for conceptual approaches to solar architecture. The goal is to
create optimum comfort in the building, in summer and in winter,
with as little energy consumption as possible and, in consideration
of environmental factors, through the use of natural resources.

Utilization Potential

“Environmental building blocks”, which take climatic and
energy-related influences into account, can be conceived in
reference to the demands of the environment. However, in order to
optimize the utilization of the available options for energy
reduction, different technical systems should act in unison. The
most interesting building blocks at the current time are:

. heat recovery in housing construction
. building core activation

. seasonal energy storage

. sorption technology

. geothermal heating/cooling

. power-heat coupling

. intelligent controls and regulation.

The following technical solutions represent possibilities that,
with the help of natural resources, can provide a comfortable indoor
environment that is fit for human occupation.

Heat Recovery in Housing Construction

The demand for heating energy in housing is mainly
influenced by its use, the climate conditions at the site and the
building form. High energy consumption is the result of heat
transmission and ventilation heat losses via openings (i.e., doors and
windows). While the U-values of windows have been reduced over

BHYTpIIIHI TOKAa3HUKA HEOOXIHO 3HMXKYBAaTH 3a JONOMOTOI CHUCTEM
MEXaHIYHOI BEHTHWJILII, m00 MiATpUMyBaTH KOM(OPTHI YMOBH Ipaiii B
npuMinienHi. Ilorpeba B eHeprii pisko 3pocrtae. Enexkrpuuna eHepris
MOoTpiOHAa HE TIABKH IS IUPKYJISAIIl TOBITPs, aje ¥ i1 BHPOOHHUIITBA
XOJIOHOT BOAW /sl OXOnokeHHs. Lle onHa 3 BiANpPaBHUX TOYOK JUIS
KOHIICTITyaJIbHUX TIXOMIB JIO COHSYHOI apXiTeKTypu. Mera moJjsirae B
CTBOPEHHI ONTHMAJIBHOTO KOMGOPTY B OYAiBII, SIK YIITKY, TaK i B3UMKY, 3
SIKOMOTa MCHIIUM CIIOKHBAHHSM €HEPril Ta 3 ypaxyBaHHSM €KOJIOTIYHHX
(dakTopiB 3a JIONIOMOTOI0 BUKOPUCTAHHS ITPUPOJTHUX PECYPCIB.

MOIJIMBOCTI BUKOPUCTAHHS

«Exkonoriuni OyziBenbHI OIOKU», sIKI BPaXOBYIOTh KIIIMAaTH4HI Ta
CHEepPreTHYH1 BIUIMBU, MOXYTh OyTH pPO3pOOJIeHI 3 ypaxyBaHHSIM BHMOT
HaBKOJIMIIHBOrO cepenoBuma. OnHak, Aas TOro, 00 ONTHMI3yBaTH

BUKOPHUCTAHHS HasIBHUX MOKJIUBOCTEMN JUISt CKOPOYCHHS
CHEeproCIOXKUBAHHS, PI3HI TEXHIYHI CHUCTEMH MAalOTh MpaIIOBaTH
3naropkeHo. HalinikaBimymu Oy 1iBeIbHUMH OJ0KaMH HUHI €:

. YTHIII3AI1is TeTJia B )KUTIOBOMY Oy IIBHHUIITBI

. aKTUBAaLllg BHYTPILIHIX MPoLeciB y OyaiBii

. CEe30HHE 30epiranHs eHeprii

. copOI1iifHa TEXHOJIOT1s

. reoTepMaIbHe OMaICHHS/OXO0IO0IKEHHS

. €HEpro-TEIIOBUH 3B’ 130K

. IHTEJIeKTyaIbHE YIPABIIHHS Ta PEryIIOBaHHS.

HacTtynHi TexHI4HI pillIeHHS MPEACTaBISIOTh MOXKIMBOCTI, SIKI 3a
JIOTIOMOT0I0  MIPUPOJHUX PECYpCiB  MOXKYTh 3a0e3MeunuTH KOMQOpTHE
CepeoBHILE B MPUMIIIEHH], TPUIATHOMY JJISl IPOKUBAHHS JIIOJUHH.

VYTunizaiis Temsia B )KUTIOBOMY Oy/1IBHHUIITBI

[TouT Ha TEIJIOBY €HEPril0 B YKUTIOBOMY CEKTOpPi B OCHOBHOMY
3QJICKUTH Bl 1i BUKOPUCTAHHS, KJIIMAaTUYHUX YMOB MICIIEBOCTI Ta (hopmMu
OyniBni. Bucoke crnoxuBaHHS eHeprii — Iie pe3ysbTaT TeIulonepenadi Ta
BEHTWIAIIIMHUX yTpaT TeIla 4epe3 OTBOpH (TOOTO /Bepi Ta BikHA). Y TOH
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the past years — from roughly 3 W/m2K to less than 1.2 W/m 2K —
ventilation heat losses are dependent on the frequency of ventilation
and, hence, on user behaviour. The heating demand linked to
ventilation is generally higher than 60 per cent. Even opening
windows for short periods can result in uncontrolled natural
ventilation. The logical conclusion is to employ the mechanical
ventilation systems developed for administrative and commercial
buildings to housing developments. This makes it possible to
drastically reduce heat losses while maintaining a constant indoor
air quality. To ensure the constancy of air quality indoors, the
necessary volume of fresh air — 40-60 m 3/h per person for hygienic
reasons — can be supplied even when windows are closed. Fresh air
supplies that fall below these values means that there is insufficient
ventilation, which could cause the formation of mould fungus as a
result of humidity, or diminished air quality as a result of allergens
such as ornamental plants, dust mites and pets. The heating demand
of a low-energy house with excellent insulation and active solar
components can be roughly 50 kwWh/m2 per annum in accordance
with the EnEV. This corresponds to an equivalent of approximately
5 I/m2 heating oil per year. The heat losses are divided into
transmission losses of roughly 20 kWh/m2 per year and ventilation
heat losses of roughly 30 kWh/m2 per year. If air change is
achieved exclusively by means of mechanical ventilation, and if
windows are kept closed when outside temperatures are low, the
heating demand can be reduced by a further 50 per cent to
approximately 25 kWh/m2 per year (passive house standard). In
combination with passive measures, a solar installation is sufficient
to meet this demand and to create comfortable room temperatures.
However, this low energy consumption is only achieved if the
mechanical ventilation system is equipped with a heat exchanger.
Supply air and exhaust air from the living space are transported via
a plate heat exchanger. The two air streams never come into direct
contact in this process; instead, they are transported in a counter-

gac sK Koe(illieHT Oomopy TeIJionepeaayi BIKOH 3a OCTaHHI POKH
3MeHImMBCs 3 npuoim3Ho 3 B1/mM2K mo menm nik 1,2 Br/m2K, BTpatn
TEIUIa Yepe3 BEHTWISALIIO0 3ajleXaTh BiJ 4aCTOTH MPOBITPIOBAHHSA 1, OTXKE,
BiI OCOOJMBOCTEH TmTOBEmIHKKM KopucTyBadiB. [loTpeba B omasneHHi,
NOB’s13aHa 3 BEHTWIALI€0, 3a3BUYail mepesuinye 60 BigcoTkiB. HaBiTh
BIJKPUBAHHA BIKOH Ha KOPOTKMH 4Yac MOXE IPHU3BECTH [0
HEKOHTPOJIBOBAHOI MPHUPOIAHOI BEHTHJIAMIl. JIOTiYHMM BHCHOBKOM CTaHE
3aCTOCYBaHHS CHUCTEM MEXaHIYHOI BEHTWIALIi, po3poOIeHuX JUIs
aJIMIHICTPaTUBHUX 1 KOMEpIIHHUX OyIiBeNb, Y XHUTIOBUX KOMILJICKCAX.
Jlns 3a6e3nedeHHs MOCTIHHOCTI SIKOCT1 MOBITPS B IPUMIIIICHHI HEOOX1THUM
oOcsr cBixkoro moBitps — 40-60 m3/rog Ha JOAMHY 3 TITIEHIYHHX
MIpKyBaHb — MOXXE I10JIaBaTHCsS HaBiTh NpM 3aKpuTUX BikHax. [lomaua
CBIKOTO TOBITPS, SIKA MMaJa€ HWKYE IMX 3HAYCHb, O3HAYAE HEIOCTATHIO
BEHTWIALIO, LI0 MOXKE CIPUYMHUTH YTBOPEHHS IUIICHABOTO TIpubOKa
BHACIIIOK BOJIOrOCTI a00 MOTIpIIEHHS SIKOCTI IMOBITPSI 4Yepe3 HAsBHICTb
aJlepreHiB, TakuX SK JEKOPATUBHI POCIMHM, MHJIOBI KJIII Ta XBOPI
nomairHi TBapunu. [lotpeba B onajieHHI HU3bKOCHEPTETUYHOTO OYIMHKY 3
BIIMIHHOIO 130JISILIIEI0 T4 AKTMBHUMHU COHSYHUMH KOMIIOHEHTaMH MOXe
cTaHOBUTU Npubau3Ho 50 kBT-rom/mM2 Ha pik BIAMNOBIAHO 1O CTaHIAPTY
HOpPMAaTHUBHOTrO akTy B HiMeuuuHi, sikuil onucye MiHIManbHI BUMOTH 111010
CIIO’KMBaHHS €Heprii B HOBHUX 1 peKoHCTpyioBanux OyniBisax (EnEV). Lle
BIJIMOBia€ EKBIBAICHTY MNPUONM3HO 5 1/M2 TEmaoBOi eHeprii Ha pik.
BtpaTtu tenna nmoauisiroThCs Ha BTpaTU Npu nepeaadi npudiansHo 20 kBt-
roJ/M2 Ha piK 1 BTpaTH TeIuia npu BeHTH LIl npubausno 30 kBr-rog/m2
Ha piK. SIKIIO0 NOBITPOOOMIH JOCATAE€THCS BUKIIOYHO 3a JOIMOMOTOI0
MEXaHIYHOT BEHTUJIALI{, a BIKHA TPUMAIOTHCS 3aKPUTUMHU, KOJIM 30BHIIIHS
TeMIepaTrypa HU3bKa, HoTpeba B ONajeHHI MO)Ke OyTH 3MEHILEHa Ie Ha
50% no mnpubiausHo 25 kBr-ron/M2 Ha pik (cTaHAapT MaHEIBHOTO
OynuHKy). Y MO€IHAHHI 3 KOMIUIEKCOM 3aXO[liB, COHSYHOI YCTaHOBKH
IIJIKOM JTOCTaTHbO, 11100 3a10BOJIBHUTHU LI MOIMUT 1 CTBOPUTH KOM(POPTHY
Temneparypy B mnpuminieHHi. OJHaK, Take HHU3bKE EHEProClOKHBaHHSI
JOCATAETHCS JIUIIE B TOMY BHUIIAJKY, SKIIO CHCTEMa MEXaHIYHOT BEHTHUJIIALI1
o0slaHaHa TETUIOOOMIHHUKOM. BeHTHIAIIMHE TOBITPS Ta BUTSKHE
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current. The heat from the escaping air is transferred to the
incoming air supply in the heat exchanger via extremely thin walls.
Depending on the device, the potential efficiency of heat transfer
ranges between 50 and 75 per cent. A system of air ducts distributes
the pre-warmed fresh air supply to the rooms. A second duct system
extracts air from the space. Hence two ventilating fans are required
for the mechanical air supply and extraction.

The architectural firm of Johannes Kaufmann has realized a
passive housing development in Dornbirn, Vorarlberg (Austria),
which features this type of ventilation for the apartments (cf. pp
72ff). The housing development consists of nine units with 86 m2
of usable area each. The passive construction employed in this
example achieves energy savings of roughly 80 per cent in
comparison with conventional apartment buildings. Heating is
provided with the help of a controlled mechanical supply air and
ventilation system. The residual required heat is generated by means
of wood pellet combustion. The resulting energy consumption is
both exemplary and costeffective.

MOBITPS 3  JKUTJIOBOTO  MPUMINICHHS  TPAHCIOPTYIOTBCS  4Yepe3
MJIACTUHYACTHH TEIu1000MiHHUMK. [Ipu mpoMy oOuaBa MOBITPSIHI MTOTOKH
HIKOJIM HE BCTYNAaIOTh Yy MPSIMHI KOHTaKT, a PyXalThCs B TPOTHTEUIl.
Temio BUTSHKHOTO HOBITPS MEpeaeThes Yepe3 Ha3BUUAHO TOHKI CTIHKU
TEINIOOOMIHHMKA TPHUILIMBHOMY TIOBITPIO. 3aJIeKHO BiJl MPHCTPOIO,
MOTEeHIIHHA e(EeKTUBHICTh TEIIOOOMIHY CTaHOBUTHL Bim 50 mo 75
BiZIcOTKIB. CHcTemMa MOBITPOIIPOBOJIIB PO3MOAUISE MOMEPETHBO MiIIrpiTe
CBDKE TOBITpA MO mpuMilieHHax. Jlpyra cucrema MOBITPOIPOBOAIB
BHUBOJHTH TOBITPS 3 MPUMINICHHS. TakuM 4UHOM, I MEXaHIYHOI moaadi
Ta BUTSDKKH TIOBITPS OTPIOHI JBa BEHTUJISATOPH.

ApxitekTypHe Oropo Moranneca Kay@mana peamisyBago mpoekT
JKUTIOBOTO KoMiuiekcy B JlopuOipni, ®opapasdepr (ABCTpisi), y SKOMY
nepeadavyeHa caMe Taka CUCTeMa BEHTWIIALIL s KBapTup (AuB. cTop. 72 i
nani). JKUTIoBuil KOMILIEKC CKIIAAA€ThCs 3 JIEB’ATH KBapTUP, KOXKHA 3 STKUX
Mae 86 M2 xuTinoBoi uiomli. [TacuBHa KOHCTPYKIIisl, 3aCTOCOBaHA B LIbOMY
MIPUKIIAJIl, TO3BOJISE TOCATTH €KOHOMIT eHeprii npubau3zHo Ha 80 BiACOTKIB
y MOPIBHSAHHI 31 3BUYaliHUMH OaraToKBapTUpHUMHU OyauHKamMu. OnaneHHs
3a0e3MeyyeThcss 3a JOMOMOTOK KOHTPOJIOBAHOI MEXaHIYHOI CHUCTEMH
MPUIUTUBHO-B1IBITHOT BEHTWJIALI. Pemra He0OX1IHOTrO Teria
BUPOOJSIETbCA IUISXOM CHANIOBaHHS JEPEBHUX TpaHyl. Y pe3ylbTaTi
CIIOKMBAaHHS €HEpPrii OJHOYACHO JIEMOHCTPYE 3Pa3KOBI MOKA3HUKH Ta €
€KOHOMIUHO €()EeKTUBHUM.
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4.2 Row housing and office building, Rosenheim (2002),
Hirner & Riehl, Peter Kunze

4.3 Administration building in Creuzburg (2001), Seelinger
and Vogels, concrete component cooling

Building Core Activation

Building core activation is an innovative system of thermally
activating concrete floors for heating and cooling. The building
components are heated or cooled via the floors or ceilings
incorporating water-carrying serpentine pipes. The temperatures of
the carrier medium are close to the room temperature. For heating,
up to 28 °C is required, while up to 18 °C is required for cooling.
This so-called thermoactive ceiling differs from all conventional
heating and cooling systems in that it possesses a far greater storage
capacity. This results in increased inertia and precludes the option
for rapid load changes, meaning the system can only react to new
conditions with a time lag of several hours. This is not necessarily a
disadvantage. As the natural temperature fluctuations are
diminished, the resulting room temperatures reflect the changes in
the exterior. In summer, concrete floors and ceilings absorb the
excess heat from solar radiation and internal loads. The limit for
maximum room temperatures in buildings with HVAC-systems (in

4.2 JKumnosuti ma oghicruti 6younox y Pozeneaiimi (2002), I'ipuep i
Pin, Ilemep Kynye

4.3 Aominicmpamuena 0yodiensi ¢ Kpouyoypsi (2001), 3enineep i
Docenve, 0xX0100CceH s OEMOHHUX KOMNOHEHMI8

AKTHUBAIlil OCHOBHUX KOHCTPYKTUBHHUX €JIEMEHTIB

AKTHBallisi OCHOBHHMX KOHCTPYKTMBHHMX  €JEMEHTIB — L€
IHHOBAIliliHa cucTeMa TepMOaKTHBallli OETOHHUX MiJAJIOT AJS OMaJieHHS Ta
oxonokeHHsa. KomnoneHnTn Oy/iBII HArpiBalOThCS a00 OXOJIOKYIOTHCS
yepe3 miajory abo crento, y Ky BOyAOBaHI BOJOIPOBIJHI CEpHaHTHHHI
Tpyou. Temmneparypa TemnoHocis Onu3bka 10 KIMHaTHOI. s omaneHHs
noTpibHa Temnepatypa 1o 28 °C, a misa oxonomkeHHs — 10 18 °C. Ls tak
3BaHa TEPMOAKTHBHA CTeJId BIAPIZHAETHCS Bl YCIX 3BHYAWHUX CHUCTEM
OMAaJCHHS Ta OXOJOPKEHHS THM, II0 Ma€ HabaraTo OUIBIIY aKyMyJIOHUy
3maTHICTh. lle mpu3BOAWTH O MiJBHINEHOI 1HEPIINHOCTI Ta BUKIIOYAE
MOJJIMBICTh IIBUAKOI 3MIHM HABAaHTAXKEHHsS, TOOTO CHUCTEMa MOXKe
pearyBaTH Ha HOBI YMOBH JIMIIIE 3 YaCOBOIO 3aTPUMKOIO B Kibka roauH. Lle
HEe O000B’S3k0BO € He#omikoM. OCKUIBKM TNPUPOJAHI  KOJUBAHHA
TEMIEpAaTypyd 3MEHIIYIOTbCSA, TeMIlepaTypa B MPUMILICHHI BigoOpakae
3MIHM B 30BHIIIHBOMY CEpEIOBHINI. YIIITKy O€TOHHI Mmijuioru # cTemi
NOMIMHAIOTh HAJJIMIIKOBE TEIUIO BiJ COHSYHOTO BUIPOMIHIOBaHHA 1
BHYTpIIIHIX HaBaHTaxeHb. OOMEXEHHS Ha MAaKCHUMaJbHY TEMIEpaTypy B
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Germany, according to DIN 1947, Part 2) can generally only be
maintained with a thermoactive ceiling when external influences are
minimized with the help of an effective external shading system.
When these provisions are in place, the system can maintain indoor
temperatures well below the outdoor temperatures, thereby ensuring
comfortable conditions. In winter, the heating output of the
thermoactive ceiling is sufficient to cover the transmission heat
demand of buildings according to EnEV and to meet the comfort
requirements, (i.e., a glass-covered area at a maximum of 70 per
cent).

The following aspects must be taken into consideration for
building core activation utilizing thermoactive ceilings:

. Room temperatures of up to 27 °C can be achieved,
considering that perceived temperatures are lower as a result of
radiant coolness.

. Rapid temperature adjustments are not possible.

. An upper limit in room temperature cannot be
maintained without additional measures.

. The influence of external factors on the thermal

demands must be diminished with the help of optimized heat
protection in winter and in summer.

. Additional heating units are not required when a
complementary ventilation system is installed.

. Detailed analysis of the heating operation is required
for rooms with window ventilation.

. The sizing of the glass areas, U-values and storage
mass must be harmonized.

. Suspended ceilings, false and double floors must be
avoided.

OpUMIIIEHHI B OyAiBIsIX 3 CHCTEMaMH ONAJCHHS, BEHTWIALII Ta
KOHJUIIOHyBaHHs ToBITps (y HimewuwnHi, 3riqHO 3 HOpMaMH HIMEILKOi
HaI[lOHANBbHOT opranizaiii 31 crangaptusamii DIN 1947, gactuna 2), gk
MPaBWJIO, MOXKHA MIATPUMYBATH JHILIE 3a JONOMOIOI TEPMOAKTHUBHOI
CTeNi, KOJM 30BHIIIHI BIUIMBH MiHIMi30BaHI 32 JONMOMOTOK0 €()eKTHBHOI
30BHIIIHBOI CHUCTEMH 3aTiHeHHA. [lpu AOTpUMaHHI IUX yMOB CHCTeMa
MOXE MIATPUMYBAaTH TEMIIEpaTypy B NPHUMINICHHI 3HAYHO HIDKYE
TEMIIEpaTypu 330BHI, 3a0e3Meuyloyd TUM CaMUM KOMQOPTHI YMOBH.
VY3uMKy TemjaoBa TOTYXKHICThP TEPMOAKTHBHOI CTEJi JJOCTAaTHS s
MNOKPUTTA TOoTpedbu OyAiBenb y TeIulonepenadi 3riqHO 3 HOpMaMu
eHepreTuyHOro  (pyHKImiOHYBaHHS  OymiBIi W Juisi  3a0e3rmeueHHS
KOM(pOPTHUX YMOB (TOOTO 3acCKJIEHA IIOIIA TOBUHHA CTAHOBUTH HE OlnbIiie
70 BiACOTKIB).

Jlns  axkTuBamii  OCHOBHMX  KOHCTPYKTMBHHUX  €JIEMEHTIB 3
BUKOPHUCTAHHSM TEPMOAKTHUBHUX CTEJIb HEOOX1JHO BpaxOBYBaTH HACTYIHI
ACTIeKTH:

. MosHa nocartd TemmnepaTrypu B mpuMinieHHi go 27 °C,
OCKIIbKH 3aBJISKH Pa/liaTOpHINA MPOXOJIO0l TeMrepaTypa CIpUHMaEThCs K
HUXKYA.

. [IIBuaKe peryytoBaHHs TEMIIEPATypH HEMOKIIMBE.

. Bepxnust mexa TtemmepaTypd B INPUMILIEHHI HE MOXKeE
HiATpUMYBaTHCA 0€3 10JJaTKOBUX 3aXO/IiB.

. BrnuB 30BHINIHIX ()akTOpiB Ha TEIJIOBI MOTpeOM MOBHHEH

OyTH 3MEHIIIEHUH 32 TOTIOMOTOI0 ONTHMI30BaHOTO TEII03aXUCTy B3UMKY 1
BIIITKY.

. JlonaTtkoBi onanioBaibHI NpWIAJM HE TMOTPIOHI, SKIIO
BCTaHOBJICHA JIOJIATKOBA CUCTEMa BEHTHJISAILII.

. Jnst mpuMilIeHb 3 BIKOHHOKO BEHTHIISIIEID HEOOX1THHIA
JeTaTbHUHN aHaI3 poOOOTH OIMaJICHHS.

. HeoOXxigHO  y3roguTH  pO3MipH  IUIOII  3aCKJICHHS,
Koe(ilieHT omopy Terionepeaadi Ta Macy 30epiraHHs.

. Cnig yHUKAaTH MiJBICHUX CTENb, HAKIQJHUX 1 MOJBIMHHUX

MIEPEKPHUTTIB.
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. Energy consumption can only be calculated on the
basis of area.

System advantages:

. Low initial investment.

. Primary energy consumption is drastically lower than
for conventional systems.

. Heating- and cooling output (peak loads) are reduced
as a result of the storage capacity of the concrete masses.

. Existing cooling supply systems can be utilized for
overnight storage operation.

. The pronounced differences in system temperatures

open up possibilities of harnessing energy resources in the
environment: for cooling (e.g., ground water utilization), cool
outside air can be utilized overnight via re-cooling plants; for
heating, solar collectors with heat pumps can be used.

Comfort limitations:

. Maximum room temperatures of 26-27 °C in
summer can only be achieved with an effective shading system.

. Individual temperature control per room during the
heating period is not possible.

The limitations of the building core activation lie in the
output, and, in particular, in the sluggish response to sudden
changes in cooling or heating requirements. A high heating
requirement exists, for example, when windows need to be opened
to flush out the air in an office space. For without a fresh air supply,
the indoor air quality suffers as a result of exhalation, etc., which
can lead to illness (e.g., Sick Building Syndrome). However,
intensive window ventilation is only possible for roughly 50 per
cent of the working hours with satisfactory results. When windows

. EneprocnioxxuBanusi Moxe OyTH po3paxoBaHE TUIBKH Ha
OCHOBI IUJIOLIII.

HepeBarH CHCTCMMU.

. Hu3bki moyaTKoBi iHBECTHILI].

. CrnoxuBaHHsI TEPBUHHOI €HEprii 3HA4HO HHUXK4Ye, HDK Y
3BUYAHUX CHCTEMaX.

. [ToryxHicTh  HarpiBy Ta  OXOJNOMKeHHS  (MIKOBI
HABaHTA)XCHHs1) 3MEHIIYIOTHCS 3aBISIKU MiCTKOCTI OETOHHOT MacH.

. HasBHI cucteMu OXOJOMKEHHS MOXKYTb OyTH BUKOPUCTaHI
JUTSL HIYHOTO 30epiraHHs.

. SlckpaBo BHMpakeHa PpI3HULS B TeMIepaTypax CHCTEM

BIIKPHBA€ MOXIIMBOCTI JUIi BUKOPUCTAHHA EHEPreTUYHUX PECYpPCiB
HaBKOJIMIIHBOT'O CepeJOBUIIA: (HAIPUKJIIA/l, BAKOPHUCTAHHS IPYHTOBUX BOJ)
XOJIOJIHE 30BHILIHE IMOBITPSI MOXHA BHUKOPHUCTOBYBATH MPOTATOM HOYI 3a

JIOTIOMOTOI0 ~ PEKyINepaTUBHUX YCTAaHOBOK; [UId OMNAaJ€HHd MOJKHa
BUKOPHCTOBYBATH COHSYHI KOJIEKTOPH 3 TETJIOBUMHU HACOCAMH.

O6mesxeHHs1 KoMpopTy:

. MakcumanbHa TeMnepaTtypa B npuMitieHHi 26-27 °C ymiTky
MOYKE JTOCATATUCS JIUIIE 33 JOMOMOTOI0 €(DEeKTUBHOI CHCTEMH 3aTiHEHHSI.

. InnuBiAyanbHe pEryiliOBaHHS TeMIepaTypd B  KOXHIN

KIMHATI B ONATFOBAJILHUMN T1€P10,1 HEMOKITHBE.

OOMexeHHsl aKTUBallli OCHOBHUX KOHCTPYKTUBHUX €JIEMEHTIB
HOJIATAIOTh Y MOTYXHOCTI, 1, 30KpeMa, y MOBUIbHINA peakiii Ha pi3Ki 3MiHH
noTpe® B OXOJIOpKeHHI abo omaneHHl. Bucoka morpeba B omaneHHI
BUHUKA€E, HAMIPHUKIIAJ], KOJIU B OQICHOMY MPUMIIIEHH] MOTPIOHO BITYMHUTH
BiKHA, 1100 BUIYCTUTH NOBITpA. be3 MpHUIINMBY CBIXOTO MOBITPS SKICTbH
MOBITPS B MPHUMIIIEHHI MOTIPIIYETHCS BHACTIIOK BUAUXY TOIIO, II0 MOXKeE
MPU3BECTH JI0 3aXBOPIOBaHb (HAMPHKIAA, CHHIPOM «XBOPOi OymiBII»).
OpnHak, IHTEHCHMBHE NPOBITPIOBAHHS BIKOH MOXJIIMBE JIHIIE MPOTITOM
npuOsm3HO 50 BiZCOTKIB poOOYOro 4yacy 3 3aJI0BUTBHUMH PE3YyJbTaTaMHU.
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are tilted open and outside temperatures are below 7 °C, cold air
streams into the room and cools the floor to less than 18 °C
depending on the duration for which the window is kept open. This
creates high and uncomfortable air velocities of over 0.25 m/s along
the floor (draught). The effect is particularly uncomfortable near
windows and strongly compromises comfort, although this
discomfort decreases with greater distance from the external wall.
Short bursts of window ventilation do not offer a satisfying solution,
nor do supplementary measures such as under floor convectors,
which would, moreover, represent a system change to the building
core activation (i.e., considerably higher feed temperatures). The
following concept is an alternative that can be employed in
combination with building core activation:incoming fresh air is
warmed directly at the window to at least 10 °C by mixing it with
warm room air. This diminishes cold air influx and achieves
draught-free flushing of the air in the room. The basic heating
requirement of the offices is covered by activating the concrete
core. The admixture of warm room air and cold fresh air directly at
the window is achieved by means of small air inlets in the facade
posts (Fig. 4.5). A miniature fan in the false floor suctions room air
into the system at floor level, whereby heat is transmitted to the
concrete ceiling, and then transports it, via a heating profile
integrated into the double floor, to the facade posts. As the air
temperature rises, air is released evenly into the room via the small
inlets in the facade posts, mixing directly with incoming fresh air
and thus preventing cold air from entering into the space through
the windows. The relevant thermal and hygienic requirements for
HVAC systems must be taken into consideration. In Germany, these
requirements are outlined in DIN 1946 and in the VDI-guideline
6022, in the case of air movement via double floors without air
ducts. The concept offers the following advantages:

. year-round window ventilation without draught

. sufficient “flushing” with air all the way to the core

Konm BikHa BigqUMHEHI, a 30BHIIIHS TeMmiieparypa Huwk4de 7 °C, XoloaHe
HOBITPS MOTPAIUIAE B MPUMILIECHHS Ta OXOJIOAXKY€ MOy A0 TeMIEpaTypH
Hwkye 18 °C, 3a1exHo BiJl TPUBAJIOCTI epeOyBaHHs BiKHA Y BITYMHEHOMY
crani. Ile cTBOpOE€ BHCOKY Ta HEKOMGOPTHY HIBUIKICTH PYXy IMOBITPSA
B3110BK miayoru noHaxa 0,25 m/c (mpotsr). Edexr ocobmmBo HenmpueMHUMA
OuIsT BIKOH 1 CHJIBHO Tmoripmrye KoMm$opT, xoda 1edl auckoMdopT
3MEHIIYETbCS 31 301IbIICHHSIM BifCTaHI BiX 30BHIMIHBOI cTiHU. KOpoTki
IMITyJIbCH BIKOHHOI BEHTUJISIIIT HE € e(DEeKTUBHUM DIILICHHSM, TaK CaMo SIK 1
JOJTATKOBI 3aXO0JM, TaKi SK IIJJIOTOBI KOHBEKTOPH, SKi, JO TOr0 XK
03HAYAIOTh 3MIHY CHCTEMH Ha aKTUBAIlill0 LIEHTPAJbHOI YaCTUHU OyIiBi
(robro, 3HA4YHO BWII TemmepaTypu mojadi). HactynmHa koHmemmis €
IbTEPHATUBOIO, SIKa MOXe OyTH BHKOpPHCTaHa B IOE€JHAHHI 3 aKTHUBALIEIO
BHYTPIIIHBOTO TPOCTOPY Oy[IiBii: CBDKE TMOBITPS, IO HAIXOAWTH,
MiirpiBaeThes Oe3rocepeHpo 0T BikHa mpuHaiiMHI 10 10 °C numsixom
3MIIIYBaHHS 3 TEIUIMM MOBITPSIM y npuminieHHi. Lle 3meHurye npurius
XOJIOZIHOTO TOBITps 1 3abe3nedye 001yB MNpHUMILIEHHA O0€3 MpOTATiB.
OcHoBHa noTpeba B omaneHH1 0(iCciB MOKPUBAETHCS BHACIIIOK aKTHUBAIli
OETOHHOTO A1pa. 3MIIIyBaHHS TEIUIOr0 MOBITPS B MPUMIILEHHI 3 XOJIOJHUM
CBIKMM MOBITPSIM Oe3mocepeiHbO OISl BIKHA JOCATAETHCS 32 JOTIOMOTOHO
HEBEJIMKUX TPUIUVIMBHUX OTBOpIB y (¢acagHux crifikax (Mam. 4.5).
MiHiaTIOpHUI BEHTWJIATOP Yy MOABIMHIA MIAI031 BTATYE TOBITPS 3
OPUMIIIEHHS B CHCTEMY Ha piBHI MUIOTH, 3aBASKM YOMY TEIUIO
nepenaeTbesl OCTOHHIM cTeni, a TOTIM 4Yepe3 HarpiBalbHUM Npodifs,
IHTErpOBaHM y MOABIMHY MiJUIOTY, TPAHCIIOPTYEThCA 10 (hacajHUX CTIHOK.
Konu Temneparypa TOBITpS MIJBUIIYETHCS, MOBITPSI PIBHOMIPHO
BUIYCKA€THCSI B MPUMIIIEHHS Yepe3 HEBEJIMKI BXiJHI OTBOpH B (hacagHux
CTIHKaX, 3MIIIYIOYHCHh 0€3MOCEPETHBO 31 CBIKUM TOBITPSIM, 1[0 HAJIXO/IUTh,
1 TaKUM YMHOM 3arodirarouu MOTPAIUITHHIO XOJIOJHOTO TOBITPS uepes
BikHa. HeoOxizHO BpaxoByBaTH BiJNOBIAHI TEIJIOBI Ta TIrl€HIYHI BUMOTH
no cucrem omaineHds OBiK. ¥V Himeuumni mi BHMOIM BHKIAJ€HI B
CTaHJApTi HIMEI[LKOTO TOBAPUCTBA CTAaHIAAPTH3aIlll y Tamy3i BEHTWIALII Ta
KoHauuionyBanHa moBiTps DIN 1946 i B nupextuBi Coro3y HiMEIbKUX
imkenepiB VDI 6022 y pasi pyXy HOBITps 4yepe3 MOBIiHI IEPEKPUTTs O€3
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1 Frech ar, cold

2 Supply ir, pre-warmed

3 Floor air inlet with air filker

4 Al retum in double floor

5 Emall fan

& Ar-conducting facede post

4.4 Installation of cooling pipes in reinforcement
4.5 Concrete core activation and window ventilation via air-
conducting columns, pre-warming via small fan

Seasonal Energy Storage/Long-term Storage

In addition to passive energy concepts, where a building is
supplied with the help of deliberate measures such as window
ventilation, thermal storage masses or heating and water

noBiTporpoBoiB. KoHIentisi mpornonye HaCTyIHI epeBaru:
. [IJIOpiYHA BIKOHHA BEHTUJIALIS 0€3 MPOTATIiB
. JIOCTaTHE «IIPOMUBAHHS» MOBITPSIM BCiX OCHOBHHX 30H
KoMQopTHA TeMIlepaTypa MOBEPXHI I JIOTH

B — 4 —
R | A 2 e A S
1 Csixe MOBITpPsI, XOJIOAHE
2 IpuniuBHe MOBITPS, MOMEPEAHBO MiAirpiTe
3 [purutiBHE TOBITPSI 3 MIUTOTH 3 HOBITPSHUM (QiIBTPOM
4 TloBepHEHHS TOBITPS B TIOABINHHY TIiLIOTY
5 Manuit BeHTHIISITOp
6 ITosiTpompoBiaHa (hacaana cTiiika
4.4 BcmarnosneHHs 0X010024CY8ATbHUX MPYO 8 apmMamypi
4.5 Axmusayiss 6emonHo20 aA0pa ma NposimprOGaHHs GIKOH uepex
NOBIMPONPOBIOHI KOJIOHU, NONEPEOHIC NPOSPIBAHHS 3d OONOMO20K0 MALO20
BEHMUNAMOPA
Cezonne 30epiraHHs eHeprii/ JOBrocTpoKoBe 30epiraHHs
Ha nopaTox 10 macMBHUX €HEPreTHYHMX KOHIEMIIINA, KOJIH Oy IiBIIS
3a0e3Meuy€eThes CHEePTicl0 3a JOMOMOTOI0 CIEIiaIbHUX 33aXO0JliB, TAKHX SK
MIPOBITPIOBAHHS BIKOH, TEIUIOAKYMYJIIOIOUI Mach abo omajeHHs Ta
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temperatures adjusted to a low-energy level, active solar measures,
such as collector installations, can also be integrated; the excess
heat of which, in summer, is stored for heating in winter (Fig. 4.6).
The area of installed solar thermal collectors has increased rapidly
since the early 1990s. While there were roughly 450,000 m2 of
collector areas in 1990, the number had risen to roughly 3 million
m2 for short-term storage collectors in 2000, which provide warm
water with temperatures below 100 °C for daily use. Currently, they
still play a greater role than long-term storage (cf. pp 26ff).
However, the development of district-heating concepts for the
supply of entire residential districts and small industrial parks is
accelerating. The goal is to increase the percentage of requirements
covered by solar power and to make better use of the seasonal
asynchronicity between available solar energy and heating
demands. Constructed earth reservoirs, large storage tanks and bore
holes are suitable options (cf. p. 30), although area requirements are
high because of the dimensions of the storage units.

Sorption Technology

The principle of cooling by evaporation offers an alternative

to cooling outside air in summer by means of conventional,
power-operated chillers. It is called “Desiccant and Evaporative
Cooling” or DEC (Fig.4.7). Dessicants, which extract humidity
from the air, are stored in a rotary heat exchanger. Cooling and
dehumidification of fresh air supplies in summer is regulated by
adding heat to the exhaust air. The dryer the exhaust air, the greater
the percentage of humidity the exchanger extracts from the outside
air. If the exhaust air is heated to about 80 °C, the extracted
percentage of humidity is especially high. On overcast summer
days, the heat required for this process is generally provided by
district heat. On clear days with high solar radiation, high-
performance solar collectors can be used for this purpose (Fig. 4.8).

TeMIepaTypa BOJAH, BIAPETYIhOBaHI JI0 HHU3BKOCHEPTETUYHOTO PIBHS,
TaKOXX MOXYTh OYTH IHTErpOBaHI aKTUBHI COHSYHI 3aXO0JIM, TakKl SK
BCTAHOBJICHHS KOJIGKTOPIB, HAJIUIIKOBE TEIUIO SIKUX BIITKY 30epiraerbcs
JUIsL omajieHHs B3UMKY (man. 4.6). Ilmoma BCTaHOBIEHUX COHSYHHX
TEIJIOBUX KOJIEKTOPIB MIBUAKO 3pocTaja 3 movarky 1990-x pokis. SIkmio y
1990 pori mioma KonekTopiB ctaHoBuiaa npubauzno 450 000 m2, 1o y
2000 pomi BoHa 3pocna A0 3 MIH M2 JUISl KOJEKTOPIB KOPOTKOYACHOTO
30epiraHHs, sKi 3a0€3neuyoTh TeIUly Boy 3 TeMiepaTtyporo Huxue 100 °C
JUTS IOJICHHOTO BUKOpUCTaHHA. Hapasi BOHM Bce Iie BiZirparoTh OiIbIITy
POJIb, HI’K KOJICKTOPH JTIOBIOTPUBAIIOTO 30epiraHHs (muB. cTop. 26 1 mami).
OpHak pO3BUTOK KOHLENIIM IIEHTPaNi30BaHOTO TETUIONOCTAYaHHS JUIS
3a0e3MeyeHHs IUIMX JKUTIOBUX pPaillOHIB 1 HEBENUKHX 1HIYCTplalIbHUX
MapKiB MPUCKOPIOETHCA. MeTa Moisirae B TOMy, 1100 301UIBIINTH BiJICOTOK
noTpeO, IO TOKPHBAIOTHCS BHACHIJIOK COHSYHOI eHeprii, 1 Kpalie
BUKOPUCTOBYBAaTH CE30HHY ACHHXPOHHICTh MIX JIOCTYITHOI COHSYHOIO
eHepriero 1 motpebamMu B Terwl. HarigfHuMM BapiaHTaMH € CIOpYIXKeHi
3eMJISIHI pe3epByapH, BEIUKI pe3epByapu Jisl 30epiraHHs Ta CBEPAJTOBUHU
(muB. c. 30), Xx0o4a BUMOTH IO TIJIONI € BUCOKUMU Yepe3 TabapuTH CXOBHIIL.

CopOrrifiHa TEXHOJIOTis

[TpuHIIMT OXOJIOKEHHS 33 JOMOMOTOI0 BHITAPOBYBAHHS MPOIIOHYE
IbTEPHATUBY OXOJIOKEHHIO 30BHIIIHBOTO MOBITPS BIITKY 3a JOMOMOTOO
3BHYAMHMX EJIEKTPHUYHUX XOJOMWJIBHUX MamuH. BiH Ha3HBaeThCA
«OXO0J0/)KEeHHS 32 JIONIOMOIOI0 JIECUKAHTIB 1 BUnapoByBaHHs» abo DEC
(man. 4.7). OcyuryBadi, SIKl BUTSATYIOTh BOJIOTY 3 MOBITps, 30epiratorbcs B
00epTOBOMY TEIIOOOMIHHUKY. OXOJOIKEHHs Ta OCYUIEHHS NPUIUIMBHOTO
MOBITPSL  BIITKY  PEryJIO€TbCA  LUIAXOM  JIOJJaBaHHA  Teia [0
BIJIIPAI[bOBAHOTO TMOBITPsA. YuM Cyxillle BiJIpanbOBaHE MOBITPS, THM
OUTHIIMIA BIJICOTOK BOJIOTH TEIUIOOOMIHHUK BHUTATYE 13 30BHINTHHOTO
noBiTps. SIKIIo BiAnpanboBaHe MOBITPs HarpiBaeThes mpubamsHo 10 80 °C,
BIJICOTOK BUTSATHYTOI BOJIOTH € OCOOJMBO BHUCOKMM. Y TOXMYpIi JIITHI JHI
TEIUIO, HEOOXigHE JJs I[HOr0 MPOIECy, 3a3BUYail  3a0e3MedyeThCs
IIEHTPATI30BaHUM TEIUIONOCTAYaHHsIM. Y SCHI JHI 3 BHUCOKHM piBHEM
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Once the outside air has been dried with the help of the sorption
generator and the connected heat recovery plant, the air is cooled to
the desired supply temperature by means of evaporation
humidifiers. In other words, this is a cooling energy process based
on air desiccation followed by evaporative cooling, in which water
replaces the CFC- or FC-containing refrigerants in conventional
chillers.

COHSYHOI  pamiamii I 1€l MeTH MOXHAa  BHUKOPHCTOBYBATH
BHCOKOIIPOAYKTHBHI COHsiYHI Kojekrtopu (man. 4.8). Ilicma ocymeHHs
30BHIITHBOTO TOBITPS 3a JOMOMOTOIK COPOIMIMHOrO TeHepaTopa Ta
HiKJIIOYEHOTO J0 HBOTO TEIUIOYTHIII3aTOpa, TMOBITPS OXOJIOKYETHCS IO
NOTPIOHOI TeMmmepaTypu MojAadi 3a JOTIOMOTOK BUIIAPHUX 3BOJIOKYBAYiB.
[HIMME  clloBaMHM, 1€ TPOIEC BHPOOHHIITBA XOJIOIY, 3aCHOBAaHHW Ha
OCYIICHHI MOBITPS 3 MOAAIBIIAM BUTIAPHUM OXOJIO/KEHHSM, Y IKOMY BOJIa
3aMiHIO€ (hpeoH ab0 (HPEOHOBMICHI XOJIOJ0ATCHTH, 1[0 BUKOPUCTOBYIOTHCS
y 3BUYAHMUX XOJIOMIbHUX MallTUHAX.

40



41

Chapter 2. Approaches to translating technical terminology in popular technical
discourse: the case of Solar Architecture by C. Schnittich

2.1. General characteristics of technical non-fiction

In this chapter, we examine the author’s biography, plot, structure and genre peculierities of
the studied book.

Christian Schittich is a German architect, editor, and author, renowned for his significant
contributions to contemporary architecture and sustainable building practices. For many years, he
served as the editor-in-chief of the international journal DETAIL, which emphasizes construction
and architectural technologies. In addition to his editorial work, Schittich has authored several
influential publications focusing on energy-efficient and sustainable building solutions. One of his
notable works is Solar Architecture: Strategies, Visions, Concepts, published in 1999 by Birkhauser
Verlag. This book provides a comprehensive examination of integrating solar energy systems into
modern architectural design (Schnittich, n.d.).

Unlike fictional literature, Solar Architecture does not present a traditional narrative or
central characters. Instead, it offers a systematic exploration of architectural strategies and
technologies that harness solar energy. The book features theoretical articles and practical case
studies, each supported by architectural drawings, technical data, and professional commentary,
emphasizing both energy performance and architectural design.

The primary focus of the book is on integrating solar technologies into building designs
without compromising architectural integrity. Schittich advocates for the seamless incorporation of
solar components, stating that these elements should not appear as foreign additions but must be
harmoniously integrated into the building's overall design and structure. This perspective aligns
with the views that passive and active solar strategies together with the adoption of energy
conservation measures and the integration of new materials and technologies can lead to a dramatic
reduction of 75-90 percent in the energy consumption of the buildings (Hestnes et al., 2003, p. 1).
Similarly, highlighting the importance of blending technological efficiency with aesthetic cohesion
scholars focus on integrating solar technology with architectural design (Dicka et al., 2024, p. 1).

Solar Architecture is categorized as technical non-fiction, primarily targeting architects,
engineers, urban planners, and architecture students. The book is written in a professional yet
accessible style, explaining complex technological concepts in a manner that is easy to understand.
It is organized into thematic chapters and analytical case studies, facilitating both academic study
and practical application.

The book serves an educational purpose, informing readers and encouraging architects to
critically consider sustainable energy sources in their designs. Solar strategies in architecture not
only reduce environmental impact but also improve building performance and user comfort
(Compagnon, 2004, p. 31). This viewpoint reinforces the idea that energy efficiency and
architectural quality should be pursued simultaneously. Schittich demonstrates that solar technology
should not be viewed as an ancillary feature but as a fundamental design element that enhances the
building's overall concept.

One of the distinctive features of Solar Architecture: Strategies, Visions, Concepts edited by
Christian Schittich is its rich visual presentation. The book is supplemented by numerous high-
quality photographs, architectural drawings, and construction details, which serve not only as
aesthetic elements but also as essential tools for analysis and understanding. These visual materials
illustrate real-life case studies and help to clearly demonstrate the practical implementation of solar
design principles. By combining theoretical insights with detailed visual documentation, the book
bridges the gap between conceptual knowledge and architectural practice, making it an
indispensable resource for both professionals and students in the field.
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Furthermore, Solar Architecture addresses several critical themes relevant to both
professionals and society, including the global energy crisis, environmental responsibility, the use
of renewable resources, and architecture's role in mitigating climate change. The book illustrates
that solar energy is not merely a technical solution but also a cultural and social choice that reflects
contemporary societal values.

In conclusion, Solar Architecture: Strategies, Visions, Concepts, edited by Christian
Schittich, is a professional and academic work that fits within the genre of technical non-fiction. It
embodies typical features such as expert language, practical orientation, and thematic clarity. The
book significantly contributes to the discourse on sustainable architecture and the integration of
solar energy, making it a valuable resource for both theoretical study and practical application.
Through its combination of scholarly analysis and real-world examples, it remains a pertinent and
insightful resource for contemporary architectural practice.

2.2. Notion of technical terms, their classification and translation aspects

In this chapter, the notion of technical terms, their structural and subject classifications and
translation peculiarities are explored based on C. Schittich’s work Solar Architecture: Strategies,
Visions, Concepts.

In her article The peculiarities of the translation of scientific anf technical terminology, O.
Bolovneva states that “the contemporary stage of language evolution is marked by a substantial
increase in the number of terms across various branches”. The scholar also highlights the necessity
and topicality of investigating the functional characteristics of terminology in terms of translation
due to the accelerated dissemination of technical and scientific information (2004, p.1).

T.Kyiak, a prominent Ukrainian linguist and author, points out the importance of the
scientific information flaw and experience exchange between specialists in various fields for the
development of a country in particular and humanity as a whole (2006, p. 412).

The field of building solar systems is no exception — it is characterized by the active
emergence of new technical terms that reflect the innovative technologies, materials, and
engineering solutions used in practice.

To start with, the notion of a term lies at the basis of terminology as a whole. After
analyzing the works of numerous scholars, M. Vakulenko provides the definition of a term as “a
unit of the lexical level (a word or a collocation) that denominates some concept of respective
domain of human endeavour” (2023, p. 6), thus, forming a functional themantic class of the specific
field vocabulary. Terms are usually characterized by stylistical neutrality, informativity,
unambiguty, absence of synonyms, and accuracy.

As found in Handbook of Terminology, the notion of terminology may be defined as “the set
of special words belonginc to a science, an art, an author, or a social entity” (2001, p. 13). The
examples include medical, legal, linguistic, military, etc. terminologies. As mention above, Solar
Architecture: Strategies, Visions, Concepts by C. Schnittich is an example of technical non-fiction
characterized by a myriad of technical and scientific terms, particularly in the field of solar energy.

In her textbook The general coarse of the scientific and technical translation, Ukrainian
scholar A. Kovalenko proposes the structural classification of technical terms, dividing them into
three categories, namely simple terms (one-word), compound terms (two words, written together or
with a hyphen), and multi-component terminological phrases (consisting of three or more lexical
elements) (2001, p. 258). It is worth mentioning that due to the analytic nature of the English
languge, there is a prevalence of compound and composite terms in the English technical
terminology system as a whole (Mezhderina H., 2021, p. 45).

We believe that A. Kovalenko provided a detailed classification model of technical terms
based on their structure. However, we have not found a proper subject classification that would
fully correspond to the peculierities of technical terms in the the C. Schittich’s work Solar
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Architecture: Strategies, Visions, Concepts. Taking into consideration the specifics of the studied
lexical items and their frequently of occurance, we propose to distinguist four main groups of
technical terms according to their meaning, including (1) building and architectural, (2) physical
(3) electronic, and (4) chemical.

By analyzing the complete target text, we identified a total of 94 technical terms relevant to
the domain of building solar systems. These terms represent key notions frequently used in
academic discourse and professional practice, reflecting areas of highest scholarly interest. In his
Solar Architecture: Strategies, Visions, Concepts, Christian Schittich presents a rich body of
technical terminology related to architecture, construction materials, structural systems, and energy
technologies. This terminology forms the conceptual foundation of the text and plays a critical role
in conveying specialized knowledge.

Based on A. Kovalenko’s structural and our subject classification of technical terms, we
propose to examine all four groups in futher detail, starting with (1) building and architectural
terminology.

The category simple terms includes the following examples: heating — onanenns, cooling —
oxonoocenns, spatiality — npocmoposa opaanizayis, scale — macumab, proportion — nponopyis.

These building and architectural terms belong to the caregory of compound terms: storage
units — cxosuwa, collector installations — ecmanosnenns xonexmopie, bore holes — ceeponosunu,
exhaust air — sionpayvosane nosimpsi, air desiccation — ocyuenns nosimps.

The third category, namely multi-component terminological phrases, is formed by the
following examples: integrated photovoltaic system — iumeeposani pomoenexmpuuni cucmemu,
thermal storage masses — mennoaxymynioroui macu, large storage tanks — eenuxi pesepsyapu 0is
36epicanns, fresh air supplies — npuniusne nosimps, heat recovery plant — menroymunizamop.

Now, let us consider examples of (2) physical termonology in the studied text.

According to the structural classification by A. Kovalenko, the following terms humidity —
sonoeicmo, evaporation — sunaposysanns, draught — npomse, inertia — inepyiinicms, utility —
kopucnicmw belong to the category of simple terms.

These physical technical terms, namely excess heat — naoauwurose menno, heating demands
— nompebu ¢ menni, heating period — onamosanvnuii nepioo, air velocities — weuokicme pyxy
nosimpsi, storage capacity — axymymoroua soamuicms, May serve as the examples of compound
terms.

In the frames of A. Kovalenko's structural classification, the following examples may be
viewed as multi-component terminological phrases: short-term storage collectors — xorexmopu
KOPOMKOYACHO20 30epicatHsl.

Based on our subject classification of technical terminology in the Solar Architecture:
Strategies, Visions, Concepts by C. Schnittich, the next subject category is called (3) electronic
terminology.

These electronic technical terms, namely compound terms: solar power — consiuna enepeis,
solar energy — comsiuna enepeis, miniature fan — miniamiopnuii senmuismop, consumer circuit —
Janyioe cnoxcusaya, alternating current — sminnuti cmpym

The third structural category, multi-component terminological phrases, includes examples
high-performance solar collectors — sucoxonpooykmusni conauni xonexmopu, solar generator on
mounting — kpinients consuHo20 2enepamopa.

According to our subject classification of technical terminology in the C. Schnittich “s work,
the last group (4) chemical termiliogy comprises the least amount of lexical units.

These chemical terms belong to the caregory of compound terms: air quality — sxicme
nosimps, heat pumps — menosi nacocu, groundwater utilization — suxopucmanns rpynmosux 600.

Importantly, A. Kovalenko emphasized that the translation of technical terminology
involves two distinct stages: the meaning of the term must be interpreted in its specific context, and
only then it should be rendered in the target language (2002, p. 345). In line with this approach, our
translation strategy involved analyzing not only isolated terms but also the entire sentence or phrase
in which they appeared. This methodological choice contributed to the higher number of compound
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and multi-component terms identified, as many concepts derive their full technical meaning only in
extended syntactic structures.

Moreover, to ensure the precise and reliable translatiom of English technical terminology
into Ukrainian, the McGraw-Hill Dictionary of Engineering was utilized as a primary source. This
comprehensive reference offers an extensive collection of engineering terms and provides detailed
explanations of their meanings across various specialized domains. On the basis of this resource,
each term was first analyzed in its original English context to determine its exact meaning, after
which a corresponding Ukrainian equivalent was sought.

For the selection of appropriate Ukrainian terminology, additional reference materials were
employed, including the English-Ukrainian Dictionary of Construction Terms by O. Kyrylov, I.
Stepanova, and O. Yakovets, as well as the Student’s Guide to the Translation of Terminology in
the Field of Electronics, Electrical Engineering, and Energy from English into Ukrainian by O.
Holikova, V. Myroshnychenko, and S. Tsareva.

According to A. Kovalenko’s structural classification, the terms were distributed as follows:
component phrases made up the majority at 51%, simple terms accounted for 24%, and compound
terms represented 25%. This statistical distribution indicates a clear dominance of compound terms
usages over single-word terms and multi-compomnent phrases(See Appendix A).

Based on our subject classification of technical terminology in the the C. Schittich’s work
Solar Architecture: Strategies, Visions, Concepts, we distinguished four main grops, namely
building and architectural (58%), physical (24%), electronic (13%), and chemical(5%) (See
Appendix B).

2.3. Basic translation techniques applied in rendering technical terms in the translation of
Solar Architecture: Strategies, Visions, Concepts

In this chapter, the main attention is given to the translation techniques used to render
technical terminology in the English-Ukrainian translation of the studied text.

To translate technical terminology, we relied on the translation technique classification
proposed by L. Molina and H. A. Albir. Although this classification encompasses 18 translation
techniques, only 6 of them were used in our translation, including transposition, established
equicalent, borrowing, calque, description and modulation.

Referring to L. Molina and H. Albir. (2002, p. 499), transposition is defined as a translation
technique that involves a change in the grammatical category of a word or phrase without altering
its meaning. This can include, for example, converting a noun into a verb, an adjective into an
adverb, or changing the syntactic structure while preserving the semantic content. Let us provide an
example of literal translation employed to translate a technical term:

(1-s) However, intensive window ventilation is only possible for roughly 50 per cent of the
working hours with satisfactory results. (Schittich, 2003, p. 42). — (1-t) Oonaxk, inmencusene
NPOGIMPIOGAHHA BIKOH MOJICIUGe Nuuie npomsazom npubauzno 50 eiocomkie pobouoco yacy 3
3A008ITbHUMU PE3YTbMaAMAamU.

Based on A. Kovalenko’s structural classification, the term window ventilation is classified
as a compound term, and we also included it in the group of building and architectural terms. In the
source language, the phrase “window ventilation” consists of two nouns: window, used
attributively, and ventilation. This type of structure is a compound noun formed by placing one
noun before another. It is a concise way to describe a specific kind of ventilation (in this case, one
that involves windows). In the target language, such a compound structure is not typical. Instead,
the concept is more naturally expressed through a verbal noun construction. In this translation,
nposimpiosanns 1S a verbal noun, derived from the verb nposimprosamu (to ventilate), and sixon is
a noun in the genitive case, indicating what is being ventilated. This shift from an English noun +
noun compound to a verbal noun + genitive noun structure in Ukrainian represents a change in
grammatical category, which is the defining feature of transposition.
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(2-s) Consumer circuit. (Schittich, 2003, p. 28). — (2-t) JTanuroz cnoscusaua.

This example is classified as a compound term based on A. Kovalenko's classification, and
according to its meaning, it is an electronic term. In the source language, the phrase “consumer
circuit” is composed of two nouns: consumer (used attributively) and circuit. This is a typical
English noun + noun compound, where the first noun modifies the second one, indicating a specific
type of circuit. In Ukrainian, such compound noun constructions are generally not used in the same
way. Instead, the equivalent idea is typically expressed through a noun + genitive noun structure. In
this translation, zanyroe is the head noun, and cnoorcusaua is the noun cnoorcusau in the genitive
case.

Let us consider the next commonly used translation transformation. Based on L. Molina and
H. Albir (2002, p. 505), established equivalent is a translation technique that involves using a term
or expression in the target language that has the same function or impact as the original, even if the
structure or wording is completely different. This technique focuses on conveying the same effect,
meaning, or function rather than preserving formal correspondence. Established equivalent is
especially common when translating idioms, set phrases, or culturally bound terms that have no
direct equivalent in the target language. Let us provide an example of established equivalent
employed to translate a technical term:

(3-s) Constructed earth reservoirs, large storage tanks and bore holes are suitable
options... (Schittich, 2003, p. 43). — (3-t) Ilioxoosuyumu eapianmamu € CnopyoO’ceHi 3eMIISIHI
pesepsyapu, 8eNuKi pezepsyapu 0jisi 30epicants ma c6epoi0UHU...

The term bore holes refers to narrow shafts drilled into the ground, a concept that is well-
established in Ukrainian as ceeponosunu, according to Ukrainian-English Business Dictionary
(Gorot E., Vasylenko O., Yefremova N., 2014). Since cseponosunu is the conventional and widely
accepted translation used in geological, construction, and engineering contexts, we can qualify it as
equivalent. We have used this translation technic because a term that is already accepted and
understood in the target language as matching the source concept.

(4-s) Dessicants, which extract humidity from the air, are stored in a rotary heat exchanger

(Schittich, 2003, p. 42). — (4-t) Ocywysaui, sxi sumseyroms 60102y 3 NOGIMpsl, 30epicaiomvcs 8
00epmosomy meni00OMiHHUKY .
We divide this term into the simple term group based on Kovalenko’s classification. It is a physical
term according to its meaning. The word dessicante has its Ukrainian equivalent sucywysamu
according to the English—Ukrainian dictionary (Horot E., Kotsiuk L., Malimon L., Pavliuk A.,
2011).

We consider the next commonly used translation transformation. Addording to the
classification proposed by L. Molina and H. Albir (2002, p. 499), borrowing is a translation
technique that involves taking a word or expression directly from the source language into the target
language without translation. This technique is used when the borrowed term has no established
equivalent in the target language, or when it is widely recognized in its original form by the target
audience. Borrowing can be pure (retaining the original form) or naturalized (adjusted to the
phonological or morphological system of the target language). It is especially common in technical,
scientific, or cultural contexts where precision or global usage is essential. Below is an example of
borrowing employed to translate a technical term:

(5-s) Solar systems designed to supplement district heating supplies aim to address the
problem of asynchronicity... (Schittich, 2003, p. 30). — (5-t) Consiuni cucmemu, npusnaueni ons
00NnosHen s ueHmpaJuéoeaHoeo menjionocmavydHHAa, maroms HA memi eupimumu l’lp06JZ€My
ACUHXPOHHOCHII ...

The term asynchronicity is directly borrowed from English into Ukrainian, with slight
adaptation to the target language's phonological and morphological rules. The English word’s
international root (sync/chron — time) is preserved, and the suffix -icity is replaced with the
Ukrainian -#icms, which is commonly used to form nouns that describe a state or quality. This
adaptation ensures the term is understandable in Ukrainian while maintaining its original meaning.
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(6-s) Collector systems for water heating are generally sized to deliver roughly 50 to 80 per
cent of the average annual requirement (Schittich, 2003, p. 29). — (6-t) Koarexmopni cucmemu
07151 nidiepisy 800U, K NPABUTLO, MOICYMb 3akpumu npubausno 50-80% cepednvopiunux nompeo...

The term “collector” is transferred from English into Ukrainian with slight adaptation, rather
than being replaced with a native equivalent. This reflects a common strategy in technical
translation, where borrowed terms help maintain terminological accuracy and alignment with global
scientific discourse.

We consider the next commonly used translation transformation. L. Molina and H.
Albirdifine calque as a translation technique that involves transferring a foreign expression into the
target language by translating its components literally or by following the structure of the original
term (2002, p. 499). This tgchnique is used when the term or concept does not have an exact
equivalent in the target language but can be effectively rendered through a direct translation of its
parts. Calques are particularly useful in technical and scientific fields, where new terms or concepts
need to be introduced, but the original meaning and structure are preserved. Below is an example of
calque employed to translate a technical term:

(7-s) This makes it possible to drastically reduce heat losses while maintaining a constant
indoor air quality (Schittich, 2003, p. 40). — (7-t) L{e O0ae moocrusicmev 3HAUHO 3MeHUUMU
menyioempamu npu 30epercerui NOCMIilHoi AKOCMI ROGIMPs 8 NPUMIU4CHHI.

The translation sxicme nosimps is a semantic and structural calque, while also involving
transposition due to the syntactic adjustment of the English noun compound to Ukrainian genitive
construction. Each element is directly translated without borrowing or replacing it with a culturally
adapted equivalent, preserving the structure and meaning of the original phrase.

(8-s) ... it possesses a far greater storage capacity (Schittich, 2003, p. 41). — (8-t) ... wo
Mae nabazamo OibULY AKYMYAI00YY 30anHICHb.

The word storage is translated as axymynroroua (relating to accumulation), and capacity is
translated as soamnicms (capacity or ability). This results in a direct, word-for-word translation that
preserves the meaning. Both the English and Ukrainian versions share a common understanding of
the term, referring to the ability to store something, typically energy, data, or materials. The
Ukrainian term is the correct technical equivalent in this context and is widely used.

Let us consider the next commonly used translation transformation. L. Molina and H. Albir
define modulation as a translation technique that involves changing the perspective, cognitive
category, or logical viewpoint of the original expression, while preserving the original meaning
(2002, p. 510). Unlike literal translation, modulation does not follow the direct structure or wording
of the source language but instead reformulates the message to make it more natural or conceptually
appropriate in the target language. This technique is often used when a direct translation would
sound unnatural, ambiguous, or culturally unfamiliar. Let us provide an example of modulation
employed to translate a technical term:

(9-s) Once the outside air has been dried with the help of the sorption generator and the
connected heat recovery plant... (Schittich, 2003, p. 43). — (9-t) [Ticis ocywenns 306HiuNb020
nosimpsi  3a  00ONOMO20I0  COpOYIliIHO20 — 2eHepamopa ma  NIOKIIOYEH020 00  HbO20
menaoymunizamopa...

The original English phrase is a syntactic construction that describes a facility designed to
recover heat. In Ukrainian, this concept is rendered as a single compound noun that encapsulates the
same meaning. This transformation reflects a shift in perspective — from a descriptive structure to a
function-based lexical unit — while preserving the original concept. Modulation in this case enables
a more concise and terminologically appropriate expression within the norms of Ukrainian technical
language.

The following term is a part of compound terms category, according to A. Kovalenko's
classification:

(10-s) A miniature fan in the false floor suctions room air into the system at floor level...
(Schittich, 2003, p. 42). — (10-t) MiniamwopHruii éenmusamop y noOGIIHI RION03T 6mscye NOGIMPSL
3 NPUMIWEHHS 8 cUCmeM) HA PIBHI Nioo2u...
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False floor refers to a raised flooring system, usually installed above the structural floor to
allow space for wiring, HVAC. Iloosiuna nionoea (literally “double floor”) describes the structure
(two layers of flooring), rather than using the term “false” in the sense of being artificial or non-
genuine. The perspective has shifted from “false” (a qualitative characteristic) to “double” (a
structural description). It's a change in the conceptual angle while maintaining the general meaning.

We consider the last, but not least important, translation technique — description. This
technique is typically used when the target language lacks a direct equivalent for a specific term,
especially in the case of culture-specific items, technical jargon, or brand names, according to the
classification of L. Molina and H. Albir (2002, p. 506). Unlike literal translation or borrowing,
description aims to convey the original concept through explanatory wording, thus ensuring clarity
and accessibility for the target audience. It is particularly effective when the translator needs to
make unfamiliar or context-dependent content understandable in the target culture. Let us provide
an example of description employed to translate a technical term:

(11-s) ... to act as an information carrier between climate modulator and media screen.
(Schittich, 2003, p. 27). — (11-t) ... sukopucmosysamu ix y pouai HOCIi6 [Hopmayii midxc
Ppe2yAmopom memMnepamypu ma RPUCMpPOAMU, W0 nepeoarons Myabmumeoiiuny ingopmauiio.

The term media screen does not have a precise or commonly used equivalent in Ukrainian.
Instead of borrowing or using a calque, the translator opts to describe the function of the object—
devices that transmit multimedia content. This descriptive approach ensures clarity and helps the
target audience understand the concept, especially if the term is unfamiliar or culturally unmarked
in the target language.

(12-s) Solar cycle. (Schittich, 2003, p. 28). — (12-t) I{ukn conaunoi enepzii.

The original term solar cycle refers to the periodic changes in the Sun's activity, such as
fluctuations in sunspot numbers, over an approximately 11-year period. Instead of using the more
concise and potentially technical consunuii yuxa, we choose Iuxn cowsunoi emnepeii, which
explicitly emphasizes the involvement of solar energy. This descriptive translation helps the target
audience understand the concept.

Therefore, it may be concluded that the effective use of translation techniques plays a crucial
role in ensuring both the adequacy and coherence of a translation, making proficiency in these
techniques essential for any professional translator. In the course of our project, we employed five
main translation techniques such as calque (45%), transposition (22%), established equivalent
(15%), borrowing (9%), and description (5%), modulation (4%) which further contributed to the
accuracy and effectiveness of our translation (See Appendix C).
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Conclusions

Currently, our country is in extreem need of qualified specialists in the building industry and
especially in the energy sector. Our work is aimed at popularizing high-quality translated technical
literature to raise highly qualified specialists for our country. There was great interest in working
with different types of technical terms and ways to overcome translation challenges with the help of
translation techniques.

The main challenge in translating technical terms is to preserve the source meaning of the
term. When working with technical terms, it is important to convey them accurately and naturally to
the target audience.

In this Bachelor's paper we examined a non-fcitional technical work Solar Architecture:
Strategies, Visions, Concepts by German architect Christian Schittich. This book is a collection of
theoretical works and practical knowledge of specialists in the field of building, architecture and
renewable energy sources. It uses a wide variety of technical terms from different fields, such as
electricity, physics, building and architecture, and chemistry. Another feature of this book is the
drawings and modern pictures of buildings that help to visualize the theoretical material of the
book.

To sum up, a technical term is defined as a word or phrase that is associated with a specific
field of knowledge, forming part of a structured system characterized by precision, clarity, and
neutrality. Two classification systems were applied: the first categorizes terms by structure-simple,
compound, and multi-component—based on A. Kovalenko’s model; the second organizes them by
subject area into building and architectural, physical, electronic, and chemical terms. The translation
of technical terminology is particularly crucial today due to the rapid expansion of scientific
knowledge and the need for effective communication across languages in specialized domains.

The translation was based on the classification of translation techniques by L. Molina and J.
A. Albir. We used six of the eighteen proposed translation techniques, the most frequently used of
which were calque, transposition, and established equivalent. The least frequent technique is
modulation.

The book Solar Architecture: Strategies, Visions, Concepts by Christian Schittich has
provided an excellent object for studying the translation of technical terminology. Further research
prospects consist in highlighting the peculiarities and methods of translating technical literature
based on the works of both domestic and foreign scholars.
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Appendices

Appendix A. A. Kovalenko's structural classification of technical terms in
Solar Architecture: Strategies, Visions, Concepts by C. Schnittich

= simple terms
= compound terms
= multi-component terminological phrases



Appendix B. Subject classification of technical terms in
Solar Architecture: Strategies, Visions, Concepts by C. Schnittich

= Chemical Terms

= Electronic Terms

= Physical Terms

= Building & Architectural Terms
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Appendix C. Basic translation techniques applied in rendering technical terms
in the translation of Solar Architecture: Strategies, Visions, Concepts
Borrowing; 9%;
Modulation; 9%
4%; 4%
Description; 5%;

) \\
Established '

Calque; 45%;
45%

equivalent;
15%; 15%

Transposition;
22%; 22%



