eKOOYIIBHUIITBA, B IIJIOMY, SIK PE3yJbTAT, 3 SBISIEThCS Oarak HaIlpamoBaHb, IO Ja€ 3MOTY
3aCTOCOBYBAaTH €KOTEXHOJIOTl HaBiTh, 37aBalocss O Oe3HaNIWHMX, ypOaHI30BaHHMX MiCTax,
MOKPAIyFOYH, TAKUM YHHOM, €KOJIOTI4HI TPOOIeMH MicTa.
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YAK 711.13:504.38 Okcana /[auox
(Tepnonins, Ykpaina)
APXITEKTYPA BYAIBEJb 3 HYJIbOBUM BAJTIAHCOM
Y ecmammi «Apximexmypa 6yodieenb 3 HY1608UM OANAHCOMY OOCTIOHNCYEMBCA NUMAHHS
Gopmyeants apximekmypu emepeemuyHo-CamMoOOCmamHix 0Oyoigenb, 6uUOU GIOHOBIIOBAHUX
Ooicepen enepeii ma 3acobu ix euxopucmauus 6 cydacHiu apximexkmypi. Ha ochogi
coOpMYnIbO8AHUX — NPUHYUNIE,  ABMOPOM  3ANPONOHOBAHULU  KOHYENmYaibHUll  NpoeKm
AHCUMIIO8020 KOMNIEKCY 13 MPbOoX HCUMN0BUX 26-mu nogepxosux 0OYOUHKIE y nepeomicmi
Tepronons, AKull cCnoMicu8ae MiHIMAIbLHY KiIbKICMb eHepeali.
Knrouosi cnosa: apximexmypa, Hempaouyitini Odcepena enepeii, 6IOHO8II068aHI
eHepeemuyHi pecypcu, COHAYHA eHepeis, Menioea eHepeis, enepais impy, 0y0ieii 3 HY1bOBUM
banancom.

In the article "Architecture of the energy-self-sufficient buildings" investigated the
question of the formation of the architecture of the buildings with zero balance, the types of
renewable energy sources and their use in modern architecture.

Examining the different kinds of alternative energy sources put out to find the concept
of designing a house with zero balance. The idea is that each building should be energetically
self-sufficient, not consume traditional forms of energy from centralized networks (gas,
electric current, hot water), while providing high standards of comfort and hygiene. As shown
by the study, emvironment building is a building that maximally uses energy-saving
technologies and renewable energies to ensure the normal life of the people and creates
minimal environmental load on.

In foreign practice for achieving zero balance using wind energy, solar panels with
photovoltaic panels of large size and wind turbines, as well as the heat of the Earth and
geothermal springs. In the long run — using nanotechnology. Building solar batteries that are
able to accumulate energy. An important component of energy efficient buildings is reusing
heat, water, their circulation. A large reserve of saving is heat insulation of external
enclosures.

Examining the different kinds of alternative energy sources available in Ukraine,
found the concept of designing a house with zero balance. The author defines the principles of
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the formation of energy- self-sufficient living: the analysis of the energy balance and the heat
load of the building; the analysis of the energy potential of the area and the correlation of the
buildings to the local climatic conditions; the use of natural renewable energy sources; usage
of the computer automatic system for analytical calculations, reducing heat loss through
external protective structures, methods of internal planning and reducing the thermal
conductivity; recycling and heat recovery of water and air, taking into consideration the high
standards of comfort and hygiene.

Based on the defined principles, the author proposed conceptual project of residential
complex of three 26-storey buildings in the suburb of Ternopil, which consumes the minimum
amount of energy. Local conditions were analyzed in their potential of renewable energy
(solar radiation, wind, aquifers, etc.), surrounding objects were studied on the subject of
harmful emissions. The complex consists of three residential 26-storey buildings . The shape
of the buildings constructed in a way to concentrate the air flows on wind turbines, located at
intervals. The space-planning decision of the apartments aimed at minimizing the area of
external enclosures to reduce heat loss. The author also used the dual-layer ventilated
facades that provide a more effective regulation of microclimate duaring the whole year. The
solar panels perform three functions: fences of the balconies and loggias, sunscreen and solar
panels.

Keywords: architecture, alternative energy sources, renewable energy resources,
solar energy, thermal energy, wind energy, with zero balance.

OuikyBaHe VYKpaiHOIO BXO/DKEHHS JO €BpPOMNEMCHKOro MpPOCTOpY Iepeadavae
NPUIHATTS 3arajlbHOEBPONEHCHKUX MPaBWI Ta NUIAXIB IX peaizailii y TOMY YHCII IIOAO
eHeproeeKTUBHOCTI, E€KOHOMIl NPHUPOTHUX PECypciB, iX paliOHAJBHOTO BHKOPHCTAHHS,
nepexifi 0 albTepHATUBHUX JDKEepen eHeprii. 3HauyHy J0JI0 eHepropecypciB 3abupae
OyaiBHULTBO. ToMy, apXiTeKTypa IpsMyBaTHUME JI0 €HePreTHYHOI CaMOJAOCTAaTHOCTI.

Y CBITOBIH MpakTHill BXX€ ICHYIOTh Oarato cnpo0 3MEHIIMTH abo ¥ IUIKOM
BI/IMOBUTHCH BiJl BUKOIMHUX JKepen eHeprii [6, 7]. Jlinepamu y nbomy € IlBertisi, @panis,
Agctpis, Icnanis Ta Himewumna. Ilicnms 2012 poky B MacoBOMYy HOPSAAKY IOYAIH
CHOpYIKyBaTuCh macuBHI Oynuukw, y 2015-2020 pokax B €C cToiTh 3aBmaHHs OymyBatu
OyIWHKY 3 HYJIbOBHM CITO’KMBAaHHSAM €HEprii.

[TutanasiMu  eHepro3OepekeHHsT B OYIIBHUIITBI 3aiiMalMCh Taki JOCIITHUKHU:
B.I. bacok, T.I'. bensesa, 1.K. Boxko, O.M. Henbaiino, B.I'. HosikoB, M.A. Xubuua. Boun
JOCITI/DKYBAJIM  KOHIICTITYalbHI OCHOBH CTBOPEHHSI EKCIIEPHUMEHTAJIBHOTO OYAWHKY THITY
«Hynb eneprii» [3]. OcoOGnMBOCTI BIIPOBAHKEHHS HETPAIUIIHHUX Ta BITHOBIIOBAHUX JKEpell
eHeprii B Ykpaini mocmimxyBanu ba6ie I.\M., [leporan [.B., llokia A.P. [1,5]. Anani3
MOYJIMBOCTEH PO3BUTKY T'€OTEPMalbHOI €HepreTMkd Ykpainu mnpoommiam bimomix B./.,
[MaBmouenko T.B., binoxin I'.O. [2]. Baceko I1.®. nocnimpkyBaB cy4acHui CTaH, MOTEHIIHHI
MO>KJIMBOCTI 1 MEpeIyMOBH MOAATBIIONO PO3BUTKY Majoi TiipoeHepreTuku B YkKpaiHi [4].
Jesski Marepianm myOmikaiiii TOpKarThCS YaCTKOBOTO pearyBaHHS apXiTEKTypu Ha OKpeMi
NposiBM 3MiH KiiMmary. Tak, mpoOsieMi BHKOPHCTAHHS COHSYHOI €Heprii, 0coOJMBO TPH
HaJIMIpHUX HaJXO/KEHHSIX COHAYHOI pamiamii Ha 3emirto, mpucBsideHi myomikamii «CoHsuyHuii
nim», «Cropyau, KimiMart i eHepris», «[IpuHIunmu BIoCcKOHaNeHHS TemoapXitekTypu» [8, 9],
dbopMyBaHHSI KOM(POPTHOTO MIKPOKJIIMATy aTpiyMHHUX MPOCTOPIB PO3TISIHYTO Y MyOTiKaIlisax
«ATpiymMHi1 criopyau», «llormsn Ha cydacHy apXiTekTypy», «CKisHa apXiTeKTypa» TOIIO.
OpnHak, po3ris akTyalbHHX NMHTaHb Ma€ OOMEXECHHWU 1 aBTOHOMHHM XapakTep, sSKOMYy He
BUCTAa4Ya€ KOMILIEKCHOTO TMiIXOYy.

Merta crtarTi — JOCHIIUTH NPUHLIM (HOPMYBAaHHS apXITEKTypu OyIiBENb 3 HYIHOBUM
OaraHcoM Ta 3aco0M BHUKOPHCTAHHS BiJHOBIIOBAIBLHUX JDKEpET C€HEprii y CcydacHii
apXITEKTYpI.

Jlo anmbTepHATUBHUX, HETPAAMIIHHUX JKEpeN eHeprii ChOroJIHI BiTHOCATH: COHSIYHE
BUIIPOMIHIOBAaHHS, €HEPTil0 BiTpYy, Oiomacy, TiIpOCHEPril0 MajHMxX piK, TEIUIOBY EHEprito
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JOBKUIISL, EHEPril0 MOPCHKUX XBWJIb, TEPMAIBHHX BOJ, a TaKOX TEIUIOBI BUKHUIH
MPOMUCIIOBOCTI, $IKI € JOCUTh NEPCHEKTUBHUMHU i1 e(PEeKTUBHOTO BHKOPUCTAHHS Ha
TepuTopii YKpaiHu.

[IpoBiBIIM AOCHIIKEHHS, MU 0auuMo, 10 y 3apyOlXKHIN MpakTULl A JAOCATHEHHS
HYJbOBOTO OallaHCy BUKOPHCTOBYIOTH E€HEpril0 BITPY, COHSYHI MaHENl 3a JOIOMOTON0
(doToeneKTpuYHUX OaTapeil BEIUKUX PO3MIPIB 1 BITPSKIB, a TaKOX TEIUIO 3eMil 1
reorepMaibHi JpKepena. Y TEpCNEeKTHBI — BHUKOPUCTAHHS HAHOTEXHOJOTIH. bBymiii
00MaIHyIOTh aKyMyJISITOPaMHU, IO 3[aTHI HAKOMUYYBaTH €Heprito. BainBowo CKIagoBOIO
eHeproe(eKTUBHUX Oy/iBEIb € IOBTOPHE BUKOPUCTAHHS TEIia, BOJAHM, iX LUPKYJIALIS.
Benukuii pesepB eKOHOMII — 11€ YTEIUIEHHS 30BHILIHIX OTOPOIKYBaJIbHUX KOHCTPYKIIH.

bins 80% 3aranmpHOro OanaHcy eHeprosarpaT >KUTJIOBOTO OyIMHKY Ha TEpHUTOpIi
VYkpainu mnpunagae Ha OMajeHHsS MPUMIIIEHb, TOMY TOJOBHUN pe3epB €KOHOMII MOJsIrae y
MIPOMPUEMCTBAX MO YTEIUICHHIO 30BHIIIHIX OTrOPOJDKYIOYMX KOHCTPYKIiH, naxy Ta
HNEPEKPUTTIB.

MiHIManbHOrO  BUKOPHCTAHHS  €JIEKTPOEHEprii  MOXHAa  JOCAITH  3aBASKHU
MaKCHMaJIbHOMY 3HHKEHHIO BTpAT TeIlIa Yepe3 30BHIIIHI OropoJKyrYi KOHCTPYKIIi (CTiHH,
NIEPEKPHUTTSI, JaX); 3aMiHH TPAIUIIMHUX JKEPES eHeprii Ha BiIHOBIIIOBAJIbHI (€HEPTis COHIIA,
BITPY, 3€MJI, BOJN); peKynepalii MoBiTps (IIOBTOPHE LUPKYIISLiHE BUKOPUCTAHHS TEIUIA B
JIOM1).

KommnekcHe cxemaTWyHe BUPIIMICHHS IHUX 3a4a4 Uil €HEPreTHYHO-CaMOJOCTaTHIX
Oy/iBeJIb BUTIISIAAE TaK:

— B MaKCHUMaJbHO YTEIUICHOMY 31 BCIX CTOpiH OYyIWHKY TOBITPS MiIrpiBac€ThCs
TETUIOIO ITiJUTOTOI0 1 CUCTEMOIO IPUMYCOBOI BEHTIWIIALLIL 3 PEKYIIepaTopoM;

— MOIrpiB  BOMW JJIs  ONAJCHHS 1 Tapsdoro BOJOIMOCTAYaHHS 3IIMCHIOETHCS
B32€MOIONIOBHIOIOYMMH TEIUIOBUMHU HACOCaMH 1 COHSTYHUMHU KOJIEKTOPaMU;

— 7S TOBHOI 3aMiHM EJEeKTPUYHOIO CTPYMYy 3OBHIIIHIX MeEpex Ha Jaxy,
OTOPODKYIOUMX KOHCTPYKIISAX 1 Ha NPHIITAIOYid TEpUTOpii BCTAHOBIIOIOTHCS OaTapei
COHSIYHUX (POTOENIEMEHTIB 1 BITPOEJIEKTPOreHEPATOpH, sKI 3a0e3MeuUyloTh >KHUBICHHS
noOyTOBOI €IEKTPOTEXHIKM Ta OCBITJICHHS IOHUKEHOT'O €HEPTrOCIIOKUBAHHS;

— Ha BXiJ CHCTEMH BEHTHWJISII] 30BHIIIHBE MOBITPS MOCTYIAE MiAITPITUM B IMiI36MHHUX
MOBITPSHUX KaHANaX;

— 1000Bi 3MIHM TEMIIEpaTypy KOHCTPYKIli OyiBii 3MEHIIYIOThCS (DyHIaMEHTHUM
MI3EMHUM aKyM Yy TOPOM-ILTUTOIO;

— IMpU BUPILICHHI T€HIUIaHy BPaXOBYETHCS pO3a BITPIB Ta opieHTamiss OyaiBenb yis
KOHIICHTpaIlii eHeprii BiTpy;

— apXiTEeKTYpHO-TUIAaHYBaJbHI pIlIEHHS MMOBHHHI OyTH HAalpaBlieHI HA 3MCHIICHHS
TUTOIIII OTOPOJIKYIOUUX KOHCTPYKIIIA;

— apXITEeKTYpHO-KOHCTPYKTHBHI pIllIeHHs] OaJKOHIB, Tepac, 3acKJICHHS BIKOH Ta
BiTpaxiB, MaTepiayiv (hacaiB ONTUMI30BaHI 3 TOYKH 30py €HEpro3arpar.

TexHIuHI pilIeHHS ITUX 3a/1a4 I OyIiBeNb 3 HyJTbOBUM OalaHCOM HACTYITHI:

— BHCOKOSIKIHA TETUIOI30JIA1isI 30BHIIIHIX CTiH, IEPEKPUTTS, i IJIOTH;

— TOTpIiiiHi, HU3PKOEMICIiTHI BIKOHHI CKIIOTTIAKETH,

— TepMEeTUYHICTh OyIiBIi;

— BCTAHOBJICHHSI CHUCTEMH NMPUMYCOBOI BEHTHJIALIT 3 peKyNepaTopoM Ta MOIMEpeTHIM

36 MHUM ITiTIrPiBOM BXiJHOTO TOBITPS;
— BCTAHOBJICHHSI TEIUIOBUX HACOCIB 3 TPYHTOBUMHU TETUIOOOMIHHMKAMH, COHSYHUX
KOJIEKTOpiB, OaTapeil (hoToeneMeHTiB, BITPO-EIeKTPOreHEPaTOPIB;

— BIJIAITYBAHHS OTOPO/IKYIOUMX 1 CHCHMIAThbHUX KOHCTPYKIIH 3  (QYHKII€0

aKyMYJTIOBaHHS TeIIa;

— MiHIMaJTi3aMis BHYTPITHEOTO €HEPTOBUKOPUCTAHHS;

— ONTUMI3aIlisl  apXITEeKTYPHO-IUIAHYBAJIBHUX  pIIEHb IS MaKCHUMAJIbHOTO

BUKOPHUCTAHHS COHSIYHOTO CBiTIA.
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Cy4acHi, B TOMy 4YHCIi, W EHEPreTHYHO-CaMOAOCTAaTHI OyaiBIi, MOBHHHI OyTH
€KOJIOTIYHO Oe3MEeUYHMMHM — II€ TaKHMH B3a€MO3B'SI30K OY/iBJII Ta IH)KEHEPHHX CHUCTEM, SKHMA
MPOTATOM YChOTO TEPMiHY CITY>KOH 3a0e3neuye epeKTUBHY EKCILTyaTalliio 00'eKTy.

Ha ocHoBI copMysibOBaHUX NPUHLUIIB IPOEKTYBaHHS €HEPT€TUYHO-CAaMOJIOCTAaTHIX
Oyxaisenb apxitektopoM JlsukoM B.FO. po3poOneHuil KoHLENTyalbHUM MPOEKT >KUTIOBOTO
KoMIuiekcy y nepeamicti Tepuomnons (puc. 1). Byno mpoananizoBaHo MICIIEBI YMOBHU 3 TOYKU
30py BUKOPHUCTAHHS MOXJIMBUX TOHOBJIIOBAaHMX €HEpPropecypciB (COHSYHOI pajialii, BiTpiB,
BOJOHOCHUX TOPH30HTIB 1 T. JI.), BUBUEHO CYCIJIHI 1 MPHUJIETIIi 00'EKTH Ha MPEAMET IIKiITHBUX
BUKH]IIB.

Komnneke cknanaeTscsi 13 TpbOX KUTIOBUX 26-TH MOBEpXOBUX OyauHKIB. Dopma
OyniBenb 3ampoeKTOBaHA TAaKMM YHHOM, II00 KOHIEHTPYBAaTH MOBITPSIHI TMOTOKH Ha
BITPOTEHEPATOPH, PO3TAIIOBAHI y MMPOMIXKKaX.

BeprukanbHi BiTpOreHEpaTopr MarOTh HU3bKY IIBUIKICTHP OOEpTaHHS 1 MPUKUHATHI
IIYMOBI XapaKTEPUCTHUKH (pHC. 2).

OO0’eMHO-TUTaHYBaJIbHE pIIIEHHS KBapTUP CHPSAMOBAaHE HA MIHIMI3aIil0 IUIONII
30BHIIIHIX OTOPOKYIOYMX KOHCTPYKLINA [JI1 3MEHIICHHS TEeIJIOBTPaT. 3aCTOCOBYIOTHCS
TaKOX JIBOIIAPOBI BEHTUILOBaH1 (acaju, siki 3a0e3MeUyrTh 0TI €(hEKTUBHE PETyTFOBAHHS
napaMeTpiB MIKPOKJIIMAaTy HIpOTAroM ycboro poky. CoHsuHI OaTapei BUKOHYIOTH TpU
(GYHKIIT: OTOpOKEHHsT OAJKOHIB 1 JIOJDKIH, BIACHE, COHSYHHMX OaTaped 1 COHIE3aXHCHHUX

(puc. 3).

Puc. 1. Javox B.1O., Puc. 2. Bimpoeenepamop Puc. 3.@paemenm ¢acaois
Konyenmyanvnuii npoexm i3 COHAYHUMU bamapesmu
HCUMIIOBO20 KOMNIIEKCY

Ha pmaxax po3MilieHi COHSYHI TEIUIOBI KOJEKTOPH JUIs MiAirpiBy Boau. MiHi
TiapoTypOiHM BJAIITOBAaHI y MpOTiKarowii piuri. ['eoTemioBi Hacocw BCTaHOBIEHI Y
BOJIOHACHUYEHUX HABKOJMIIHIX TpyHTaX. YCi CHCTeMH O0’€lHaHI B OJHY IHTEJIEKTYaJIbHY
CHCTEMY, fIKa TpAaIlOE B PeXHUMi «on line», KOMII'IOTEpHAa CHUCTEMa PEryllio€ BOJIOTICTH,
TEMIepaTypy MOBITPS TOILO.

[Ipore, DOCTOBIpHMX METOJIB OIIHKH CaMOJOCTATHOCTI KOMIUICKCY OiliBenTh Ha
CBOT'OJIHI HEMA.

Jlnst onTuMizalii MPOeKTy MOTPIOHO BUKOHATH JICTAIbHE KOMITFOTEPHE MOJICITIOBAHHS
1 TOYHO PO3paxyBaTH OCHOBHI BUJIM TEIUIOBOTO HABAHTAXKEHHS Ta X B3a€MOJIIO.

BucHOBOK. Y cTaTTi MU JOCHIAMIN TPUHIHUNH (HOPMYBAHHS apXiTEeKTypu Oy/iBenb 3
HYJIbOBUM OaJlaHCOM, Y CIIBaBTOPCTBI PO3POOWIM KOHIIENTYyadbHUH TPOEKT >KUTIOBOTO
KOMIUIEKCY, Y SIKOMY 3aJlisiHiI ycl JTOCTYITHI JJIs JaHOT MICIICBOCTI BIJHOBIIOBAIBHI JDKEpesa
eHepTii — eHeprisi COHI, BITPY, BOJM, 36MJIi, OCKUIBKH TUIBKH KOMIUICKCHE iX BUKOPHUCTAHHS
MO>Ke HaOIM3UTH OYiBIi 10 HYJIHOBOTO OaaHCy.

JlaHe MOCTiKeHHS HE € BUUEPITHUM, Y HOMY JIMIIE HaMiueHi NUIAXH, SKi JO3BOJATh
y MaiOyTHhOMY Oinbllle BUKOPHUCTOBYBATH BIAHOBIIOBAIBHI JDKEpENa €HEprii, CTBOPHUTH
E€HEePreTUYHO-CaMOJIOCTaTHI JKUTJIOBI TPyNH, SKI MOXXHAa Oyae Ha3BaTh OYIiBIsAMH 13
HYJbOBUM OalaHCOM.
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Mapia Mapkosuu
(Tepnonins, Yxpaina)
OCBITNEHHSA NPOCTOPOBOIO CEPEAOBULLA TA
cBiTnoaloaHl TEXHonorli

Poszenanymo ocnosHi cnocobu gopmysannsa cimno8oeo npocmoposozo cepedosuuya.
Busnaueno 3acanvmi menoenyii ¢hopmysanHs c8imioso2o 00paszy Micbkoco cepedosuiya
CYYACHUMU 3ACOOAMU WMYYHO20 OCBIMNEeHHA. AHANI3YIOMbCA MA ONUCYIOMbCA MONCIUBOCTI
C8IMN00I00OHUX MEXHON02I HA NPAKMUYI C8IMI08020 OU3AUHY, A MAKOMC PO32NA0AI0MbC
Hausaxcaugiui cghepu ix cyuacHo2o 3acmocy8anHs.

Knrouosi cnoea: ceimnodioOni mexuono2ii oceimieHHs, Cy4acHutl OU3auH ceimia.
apximexmypHuii 0opas, ceimuosuil 00pasz, Micmo, Memoou 0C8im.ieHHs.

The article is devoted the basic ways of forming a light image of city and aspects of
the relationship architectural and luminous image of objects of architecture. The general
trends of modeling light image of public buildings with modern means of artificial lighting.
Analyzed and described to possibility of light-emitting-diode technologies, and also major
their applications in practice of light design domains are examined. The article considers the
prospects of LED modules. tapes, spotlights and lamps in the manufacture of tubular elements
of outdoor advertising.

Key words: building, architectural image, csty, light image, lighting methods, light-
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