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AHHOTALMNUA

BBegeHue. MpyHUMMBI YCTONYNBON apXUTEKTYpbl BCE Yallle NMPU3HAKTCA B Ka4eCTBe METOAO0MOrMYecKoro noaxoaa K cos-
[OaHVI0 COBPEMEHHON MPOMBILLIIEHHON apXUTEKTYPbI, B YaCTHOCTM 3OaHWU BUHOAENEH. YUeT penbeda, o3efieHeHne, npu-
MEHEHMEe METOLOB MacCUMBHOTO MPOEKTMPOBAaHWS, UCMONb30BaHNE BO30GHOBISIEMbIX UCTOYHUKOB SHEPrUU CMOCOGCTBYHOT
YCTOMYMBOCTM U MEHSIIOT OOLLEeNpUHATBLIN 06nuK 3aaHnii BuHogeneH. Lienb nccnefoBaHus — BbISIBIEHUE apXUTEKTYPHBbIX
METOLOB Y MPUEMOB MPOEKTUPOBAHNS IKONOTMYECKM YCTOMYMBBLIX COBPEMEHHbIX 34aHUI BUHOAETEH.

MaTepuanbi u meToabl. AHaNM3NPYyTCS 1 BbISBMSIOTCS METOAbI U MPUEMbl, NMPUMEHSIEMblE MNPV MPOEKTUPOBAHUM CO-
BPEMEHHbIX BUHOAEMNEH, MOCTPOEHHBIX C 2015 T., KOHUENUMS KOTOPbIX Gblfla OCHOBaHa Ha MpWHLUMMNAaxX YCTOMYMBOIO pasBu-
Tusi. MpoekTHble MaTepuarbl BoiOpaHHbIX MPUMEPOB 34aHWI MOSyYeHbl B OTKPbITOM AocTyne VHTepHeT. MNpoBeneH 063op
nUTepaTypbl ANsl YTOYHEHUS CYLLECTBYIOLLMX UCCIIeQoBaHMi Mo TeMe YCTOMYMBOIO pa3BUTUS BUHOAENEH B 6a3ax AaHHbIX
Scopus, Web of Science, B Hay4HOl anekTpoHHON 6ubnuoteke elibrary. [Npu noncke ncnonb3oBanuch KrYeBble CroBa:
apxuUTeKkTypa BWHOAENEH, YCTOMYMBOE Pa3BUTNE BUHOAESIEH, YCTOMYMBAsS apXUTEKTypa BUHoAerNeH. [poaHanvanpoBaHbl
COOTBETCTBYHOLLME CTaTbU.

Pesynbrartbl. PaccMOTpeHbl NMPOEKTHbIE PELUEHWs 30aHWA COBPEMEHHbIX BUHOAENEH, KOHLEeMUUsl KOTOPbIX OCHOBaHa
Ha CTPeMIIeHNUM K MPVHLMINaM YyCTOWYMBOTO pasBuTUS. Pe3ynstaTel nccrnenoBaHuii NpeacTaBneHbl B BUAE BbISBEHUS psaa
OCHOBHbIX @apXUTEKTYPHbLIX METOLOB 1 MPUEMOB MOBLILLEHUS] YCTOWYMBOCTM 30aHNS BUHOAENbHU. [laHbl pekoMeHaauum ans
NPOEKTUPOBAHMS 30aHUI BUHOAEMNEH, KOTOpble ByayT NoneaHbl NPaKTUKYOLLMM apXUTekTopam, a TakkKe B Ka4eCcTBe METO0-
JIOTMYECKOro NoAXoAa Npu 3KCnepuMeHTanbHOM NMPOEKTUPOBaHMM NOAOGHBIX 3AaHWIA NSt CTYAEHTOB apXUTEKTYPHbIX By30B.
BbiBoAbI. V3yyeHne HayyHbIX TPYAOB M MPOEKTHLIX MaTepuarioB COBPEMEHHbLIX BUHOAEMNEH, X aHamnu3 U CpaBHEHWE Mo-
3BONUIN BbISIBUTb PsiZi METOAOB, NMPUEMOB M PEKOMEHAALMN, NMO3BONSIOLIMX Pa3BMBaTb YCTOMYUBOCTb apXUTEKTYPbl BUHO-
Oenbs4eckux npeanpuaTuin. [onrocpoyHasi 3KOHOMKMST Ha 3KChyaTauum, KoTopyto obecrnedvBaeT Kaxabli U3 BbISBEHHbIX
METO0B, KOMMEHCHPYET NepBoHaYarbHble 3aTpaTthbl Ha Gonee Joporne peLLeHus.

KNIOYEBbLIE CINNOBA: B/HOAENbHS, BUHOAEMNBYECKUIA KOMMIEKC, apXMTEKTYpa BUHOAENEH, YCTONYMBOE Pa3BUTME BUHO-
[ereH, yCTonunBas apxmTekTypa BUHOAENEH

bnazodapHocmu. ABTOpbI BbipaxatT GnarogapHOCTb PEeAaKLMOHHOM KOMMernu XypHana U aHOHUMHBbIM peLeH3eHTam
3a yAerneHHoe Bpems U OKa3aHHOe BHUMaHMe.
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ABSTRACT

Introduction. The principles of sustainable architecture are increasingly being recognized as a methodological approach
to modern industrial architecture, particularly winery buildings. Consideration of topography, landscaping, passive design
techniques and renewable energy sources contribute to sustainability and change the conventional appearance of winery
buildings. The purpose of this paper is to identify architectural methods and techniques for designing sustainable modern
winery buildings.

Materials and methods. The paper analyses and identifies the methods and techniques used in the design of modern
wineries built since 2015, the concept of which was based on the principles of sustainable development. The design ma-
terials of the selected building examples are obtained from the open access Internet. A literature review was conducted to
clarify the existing research on the topic of sustainable development of wineries in the databases Scopus, Web of Science,
in the scientific electronic eLibrary. The keywords “winery architecture”, “sustainable winery development” and “sustainable
winery architecture” were used in the search. Relevant papers were analyzed.

Results. Design solutions of modern winery buildings, the concept of which is based on the pursuit of sustainable devel-
opment principles, are considered. The results of the research are presented in the form of identifying a number of basic
architectural methods and techniques for improving the sustainability of a winery building. Recommendations for the design
of winery buildings are given, which will be useful for practicing architects, and as a methodological approach in the experi-
mental design of such buildings for students of architectural universities.

Conclusions. The study of scientific papers and design materials of modern wineries, their analysis and comparison al-
lowed us to identify a number of methods, techniques and recommendations to develop the sustainability of winery archi-
tecture. Long-term operational savings provided by each of the identified methods compensate for the initial costs of more
expensive solutions.

KEYWORDS: winery, winery complex, winery architecture, sustainable wineries, sustainable winery architecture
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BBEJAEHUE

B 2015 r. na 3acenanuu, KacarouiemMcsi BOIIPOCOB
yCTOWYMBOTO pa3BuTHs Ha niepuon a0 2030 r., uneHamu
Opranmzannn O6wvenuaeHHbIx Hanuii copmynmnposa-
HBI U IPUHATHI 1 7 MUPOBBIX 1€ yCTOMYNBOTO Pa3BHU-
TUS JUISL «<MHpPa ¥ IPOLBETAHUS AT TIOAEH U IIITaHEThD).

ITpoMeItIeHHAsI apXUTEKTYypa, OCHOBAaHHAS Ha pa-
LIMOHAJILHOM, JIOTHMYHOH M pEeHTa0eIbHOM HJiee CTPOU-
TEJILCTBA 37aHWM, Bcerma Obuia OnM3Ka K OCHOBHOM
KOHIIEMIMK ycToWunBocTdu. Ho cioxunoce TBepaoe
MHEHHE, YTO IPOMBIIUICHHBIE MTPEATIPUATHS 3arpsi3HsI-
0T IPUPOJLY ¥ HAPYLIAIOT HE TOJbKO OMopazHoobpasue,
HO M ICTETHYCCKUN OONMK OKpykaromiei cpenbl. [lo-
9TOMY MPUHINIBI YCTOMYMBOM apXUTEKTYPHI BCE Yallle
MIPU3HAIOTCS B Ka4€CTBE METOJO0JIOIMYECKOTO MOAX0Aa
K CO3JaHMIO COBPEMEHHOM NPOMBIIIJIECHHOW apXUTEK-
TYpPBI, B YaCTHOCTH 3AaHUI BUHOJCIICH.

C TOUYKM 3pEHHUsI COBPEMEHHBIX LEJed yCTOWYH-
BOTO Pa3BUTHUs YCTOMYMBOCTb IIPOMBILIICHHON apXxu-
TEKTYpBI CIIEAyeT PacCMaTpUBATh KaK: CTPOUTEIBCTBO
TIPOMBIIIJICHHBIX 00BbEKTOB Ha OCHOBE MHTEIUICKTYaIIb-
HOTO TOPOJICKOI'0 TUIAaHWPOBAHUSI, KOTOPOE CO3/aeT 0e3-
OTIaCHBIE, JIOCTYIIHBIC 110 IICHE U KHU3HECTOMKHE Tropo-
Jla; MMOUCK MHHOBAIIMOHHBIX apXUTEKTYPHBIX PEIICHHH
1 TEXHOJIOTHH (OT apXUTEKTYPHON KOHIETIIIHH JI0 CTPO-
UTEIbCTBA 3[JaHNA), a TAK)KEe BKIIOYCHUE U/IeH BTOPUY-
HOW mepepabOTKH M COKpAIIEHHWs OTXOJO0B Ha JTare
CTPOUTENBCTBA U IKCILTyaTauuu. IIpomMeinienHas ap-
XUTEKTypa CTPEMHTCS BKJIIOYUTH ATH 3aaud B OdTall
KOHIIETITYaJIbHOTO TPOEKTHPOBAHUS, BO3Jaras dacTb
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OTBCTCTBCHHOCTH 3a J3KOJOI'MYHOCTH Ha APXHUTCKTYp-
HBIC PCIICHUA. 9T10 TIPUBEIIO K MOABJICHUIO MPOCKTHBIX
peLIeHM, KOTOpbIE Pa3IBUralOT I'PAHULIBI TUIIMYHON
MIPOMBIILIJIEHHON apXUTEKTYPbI, COYETasi HOBbIE U J10JI-
TOCPOUYHBIE 33/1a4l YCTOHYHMBOTO PAa3BUTHS C COBpe-
MEHHOM 3CTETUKOHN 30aHUM.

DKOJIOTHUECKHHA aCTeKT yCTOHYMBOCTH B TIPO-
MBIIIUIEHHON apXUTEKType 0COOEHHO BakKeH B IIPOIIEC-
Ce MPOCKTUPOBAHNS COBPEMEHHBIX BUHOJICIICH.

BunonensHs ceromHs — 3TO HE TOIBKO MECTO
MIPOU3BOJCTBA BHUHHBIX MPOIYKTOB, HO U MECTO TYy-
PUCTUYECKOTO TPHUTSKCHUS, BKIIIOYAIONIEE TOPTOBYIO
U pa3BlieKarelibHy0 (PYyHKIUH, a TaKKe pe3yJbrar ap-
XUTEKTYPHOH (haHTa3UH, COBMEIIAIOIMNI B ceOe Tpau-
LIMOHHOCTBH PEMECIIa ¥ COBPEMEHHBIE TEHACHIIUH apXH-
TEKTYPHOTO MpOeKTUpoBaHus [1-3].

3a mocnegune 40 jmer 3maHWUS BHHOIEIIEH CTallk
PacIpoCTPaHATECS TIO BCEMY MHPY, MPEIIOCHIIKAMH
K 9eMy TOCIYKHJIN TJIOOANBHBIA POCT MHUPOBOTO TY-
pHU3Ma, TOBBIIICHHE KOHKYPEHLIUH B c(epe CO3TaHHs
BUHHBIX HAIUTKOB, BHEAPEHHE HOBBIX TEXHOJOTHH
MIPOU3BO/ICTBA, TOSBICHUE «MOJIBI HA aBTOPCKUE BHHO-
JEeITBHU» U JIP.

CTpOuTENnsCTBO BUHOACTICH B TAPMOHUH C TIPUPO-
JI0, B COIVIaCUM ¢ KOHUENIUSAMHU YCTOWYMBOIO pa3BU-
THSA, CTAJI0 0COOEHHO MOMmyJspHEIM ¢ Hadama XXI B.,
KOTJIa BUHHAS MPOMBIIIJICHHOCTH BBIIIIA HA MHUPOBOH
PBIHOK M Ha4aJl pa3BUBAThCS BUHHBIN TypH3M.

Brenpenne METOA0B yCTOMYMBOIO pa3BUTHUS I1O-
3BOJIICT B 3HAYUTEIBHOM Mepe CHIDKATh ITOKa3aTeiH
MOTpPeOICHUsT AIIEKTPOIHEPTUH, CHIPhS W THTHEBOU
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BOJIbI, TIPOM3BOZCTBA OTXOJIOB, BBIJIEJICHHS MAPHUKO-
BBIX T'a30B. J[BHKHUMBIC JKETaHUEM 3alUTHTh MPUPOJI-
HBIE PECYPCHI, YIAY4YIINTh OTHOIICHUE 00IIeCTBa K IPo-
U3BOJICTBY BHHA, a TAK)KE OLIYTHMO COKOHOMHTBH CBOU
CpeJCTBa, MPOM3BOANTEIN BUHOTPAa BCEPhE3 BHEAPSI-
FOT METO/Ibl YCTOWYMBOTO Pa3BUTHS B apXUTCKTYPHbBIC
perIeHns: 00bEKTOB Ha NMPOTSHKEHUH MOCIISIHETo ecs-
tunerus [4, 5].

HeszaBrcumo oT TOT0, CTPOMTCS JIM HOBOE 3/1aHHE
BUHOJICJIBHH HJIM PEKOHCTPYHPYETCS CYLIECTBYIOIICE
NPeNIPHATHE, METOABI YCTOMYMBON apXUTEKTYphl BU-
HOJIEJIbHH BO3IVIABJISIOT CIIMCOK BHEIPSEMBIX MPAKTUK
B COBpPEMEHHBIC pelleHus] BHHOAeeH. CTUMYIBI JUIs
BIIQJICNIBIICB BUHOJCIBHU K OCpe)KHOMY OTHOILCHHIO
OKPYIKAIOIIEH CPEIbI CTOIb )K€ COLUAIBHO OTBETCTBEH-
HbI, CKOJIb M (PIHAHCOBO BBITO/IHBI.

HeobOxomnmocTh  oOecriedeHnst  9KOJIOTHYECKON
YCTOHYMBOCTH TPH MPOCKTHPOBAHHU BHHOJCICH MO-
Oyouia MHOTHX apXHTEKTOPOB CO3/1aBaTh YHHKallb-
HbIE aPXUTEKTypHbIE PELICHUS, O0beIUHSIONINE B ceOe
(YHKIMOHAIBHOCTb, 3(P(EKTUBHOCTE M MHHUMAJb-
HOE BO3/ICIHCTBHE Ha OKPYKAIOIIYIO CPEIy, ITOIOIHUB
MHPOBYIO «KOIWJIKY» YHHKAJIBHBIX apXUTEKTYPHBIX
00bekToB. CerofiHss B MUPE MOXXHO BCTPETHTH IPE-
NPUSITUS. BUHOIEIBYSCKON TPOMBIIIICHHOCTH, Ipel-
CTaBIIAIOMNINE COO0I 00pa3Isl CAMOOBITHOM apXUTEKTY-
PBI, UTO BBI3bIBACT HHTEPEC.

MATEPHUAJIBI U METO/JbI

YroObl 00BEKTHBHO OMUCATH TEHACHIIMU PA3BUTHS
APXUTEKTYPBl COBPEMEHHBIX BHHOJEICH M KOJIOTHYE-
CKHE IIPUEMBI M METO[bI, TPUMEHSEMBIEC TIPH X MpPO-
eKTHPOBAHUY, IPOAHATM3UPOBAHBI APXUTEKTYPHBIE
peLIeHUs! 31aH1li COBPEMEHHBIX BUHOJIENICH, BKIIIOUYA-
onye 3apyOeKHble U OTEUYECTBEHHBIE MPOU3BO/ICTBA,
MoCTpoeHHbIe He paHblie 2015 1., KOHUEnIHs KOTOPBIX
ObliI1a MOTHOCTHIO OCHOBAHA HAa CTPEMIICHUH K IIPHHITH-
1aM YCTOHYMBOTO Pa3BUTHSI.

[TpoekTHBIe MaTepHaibl BBIOpPAHHBIX MPUMEPOB
3[aHUI HaXOIATCSA B OTKPBITOM AOCTyTIe MIHTEpHET.

Llens MccaenoBaHUsl — BBIIBICHUE apXUTEKTYp-
HBIX METOI0B M MPUEMOB ITPOSKTHPOBAHUS IKOJIOTHYE-
CKH YCTOWYNBBIX COBPEMEHHBIX 37[aHUI BUHOJICIICH.

ITpoBenen o0030p auTEpaTypbl ISl yTOYHEHHMS
COBPEMEHHBIX CYIIECTBYIOIIMX MHCCICIOBAaHUHN, Kaca-
IOLIMXCSl BOIPOCOB YCTOMYMBOTO Pa3BUTHUS B apXu-
TEKType COBPEMEHHBIX BHHOAENEH. [10MCK BBITIOIHEH
B 0a3zax maHHBIX Scopus m Web of Science, a Taxxe
B Hay4yHOH s1IeKTpoHHOH Ombmmoreke eLibrary. Ilpu
MOMCKE HCHONb30BAINCh KIIIOUEBBIE CIIOBA: apXUTEK-
Typa BHHOJIENICH, YCTOHUYMBOE pa3BUTHE BHHOJEICH,
ycTOHYMBas apXUTEKTypa BUHOAENCH. COOTBETCTBYIO-
mye 0030pHBIC U UCCIIeIOBATEILCKUE CTaTbU BRIOPAHBI
JUId JIeTaJbHOIO aHanu3a. PaccMOTpeHHbIE NPOEKTHI
BHHOJIEJICH OTOOpaHBI HAa OCHOBE CIIEAYIONINX KpHTe-
pueB: octpoeHsl mocie 2015 r; koHmemnus paspado-

TaHa 110 MPUHINIIAM YCTOWYHBOTO Pa3BUTHSI; CEPTH(DU-
IUPOBAHBI KaK YKOJOTHIYCCKU YCTONYUBBIC 3MaHUS.

Cpenn TpoaHaIM3MPOBAHHBIX TPOEKTOB OKa3a-
JIUCh YHUKAJbHbIE 3/1aHMsI BHHOJENEH, NPEeACTaBIEH-
HBIC HIDKE.

Bunooenvus Beronia, Hcnanusa (apxumexmopsi
IDOM), 2020 e.

3maHue SBISICTCS MIEPBBIM IIPOMBIIUICHHBIM TIPEI-
MIPUATHEM TI0 IPOU3BOICTBRY BHHA B EBpoIie, mMeromnm
3onotoit ceprudukar LEED B obnactu sneprospdex-
TUBHOCTU W YycTOWumBOro nusaiiHa [6]. IlpousBon-
CTBEHHAS 30Ha HAXOMUTCS TIOJ 3eMJICH, 94TO MO3BOISIET
HCIONB30BaTh I'PAaBUTAIIMOHHOE TAJIeHHE MPU MPOU3-
BOJICTBE BHHA M E€CTECTBEHHYIO TEMIIEparypy IIOYBBI
JUIA €TO BBIICPXKKU. 30HA [UIA ITOCETHTENeH pacroia-
raercs Ha BEpXHEM dTake, HHTETPUPOBaHa B OKpyXKa-
IOLIYI0 cpey Orarogapsi MaKCUMaJIbHOMY OCTEKIICHHIO
C BUJIOM Ha BHHOTPATHUK. DKOJIOTHYECKAas yCTOWUH-
BOCTh OTpa)KaeTcsi B BbIOOpE MaTepUaOB U TEXHH-
YECKHX CHCTEM. 3JaHUE XapaKTepU3yeTcs XOpouien
TETUION30JISIHEH, MAKCHMaJIbHBIM ITPUMEHEHHEM eCTe-
CTBEHHOTO OCBEIIEHHS, (OTOIIEKTPUUECKUX JaTdH-
KOB, CHCTEM ITaCCHBHOM 3alUThI OT COJTHEYHBIX JTy4eH,
cbopa ToKIeBOI BOMIBI, OoMacchl 1 1p. (puc. 1).

Bunooenvns Peralada, Kamanonus, Ucnanus (ap-
xumexmopuvt RCR), 2017 e.

BunonensHs (prc. 2) CIPOEKTHPOBaHA B COOTBET-
CTBHHM CO CTaHAAPTaMHU JJIs MTOJTYYCHHUS 30J0TOTO Cep-
tudukara LEED 3a 5KOJOrH4HOCTH B CTPOHUTEINIBCTBE.
[T:1aBHO M3OTHYTHIH 00BEM 3aHUS ITOYTH ITOIHOCTEHIO
3arIyOJICH MO 3€MITI0, UCTOPUYCCKAs YacTh OObEKTa
MOCTPOWKKM Hayana XX B. SIBISETCS OOILICCTBCHHOM
rOCTeBOH 30HOW. YacTh KPOBIM BHHOJCIHFHHU O3CIICHE-
Ha. 37aHUE UCTIONB3YeT Te0TePMATbHYIO SHEPTHUIO, UTO
CHI)KAeT MOTpeOIeHNe SHEPrUu Ha OTOIUICHHE M OX-
JIaXK/IE€HHE BOJIbI HA TPETH [6].

Bunooenvus Carillon d’Angélus 6 JIubypne, @pan-
yus (apxumexmopul Architecte DPLG), 2019 e.

3maHre BUHONENBHU TPENCTaBIseT coOoi Oa-
JIAHC MEXIY COXPAaHEHHEM HCTOPHYECKOTO HACICIHS
Y BHEIPEHUEM MHHOBAIMH B CBSI3U C HEOOXOMMOCTBIO
pacIIupeHus MPOU3BOJCTBEHHBIX MOITHOCTEH CTapoi
BUHOMETLHU (puc. 3). Pacnonoxenrne Ha TEPPUTOPUH
oovekra BcemupHoro Hacieaumss IOHECKO nakna-
IBIBAJIO CEPhE3HBIC OTPAHWYCHHUS HAa apXHUTCKTYPHEIC
pemenus. braromaps TeXHHYECKHM, SKOJIOTHYECKHM
U 9CTETHYECKHM COOOPaKEHUSIM 3Ta HOBasi BUHOJIEIb-
HS ITOJTb3YETCS MIPEUMYIIIECTBAMHU CaMOTO COBPEMECHHO-
r0 000pYHOBaHHA.

BuHopensaeckuii norped c¢ 18 mnepeBepHyTHIMU
YaHAMM YCEUEHHOW KOHycooOpa3HOil (opMmbl, momb-
€MHOM CHCTEMOW M OaKOMOIBEMHHKOM IIOJTHOCTBIO
pabortaet Omnarojaps €CTECTBEHHOH CHIE TSDKECTH.
VYcraHoBKa, TeHepupyromas as3oT, oOecreynBaeT 3a-
Ty BUH. (DOTO3NEKTpHUECKHE TAHEIH MO3BOJISIOT
CaMOCTOSITEJIbHO BBIPAOATHIBATH YacTh HEOOXOIUMOIA
aneKTposHeprun [7]. 3manue momyumino ceprudukar
MeTo/1a 3KoJIoTH4IecKoi orieHkH 31annii BREEAM [8].

7
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Puc. 1. ApxutextypHble penieHus BuHOAETbHN Beronia, Mcnanus (apxurekropel IDOM): @ — gacte dacana; b —
ocrekieHue dacaja; ¢ — dKeTepbep; d — uHTEphep'

Puc. 2. ApxutexrypHnsle pemenus BuHonensHu Peralada, Karanonus, Mcenanus (apxutekropst RCR): @ — Bup ¢ nTuubero
nosneTa; b — UHTEPbep NPOU3BOACTBEHHO 30HBI; ¢ — HHTEPHEP XPAHWIMILA BUH; d — BHJ C Tajaepen’

' Beronia. URL: beronia.com

2 Perelada. URL: perelada.com
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Puc. 3. Apxurekrypusie peurenus Bunozpensau Carillon d’Angélus B JInbypue, ®@panuust (apxurexropst DPLG): ¢ — vactb

(acana; b — nHTEpbEP BUHOJEIBUECKOTO NOTrpeda; ¢ — MHTEePbep MPOM3BOJCTBEHHOIT YacTu; d — sKcTepbep [7]

Bunooenvusi Cantina Pizzolato ¢ Tpeeuso, Uma-
s (apxumexkmopwt Made Associati), 2017 .

BuHOAEIbHS CIIPOEKTHPOBAaHA B JEPEBEHCKOM KO-
JIOpUTE, COOTBETCTBYIOLIEM AyTEHTUYHOM JE€PEBEHCKON
oOctaHOBKe (puc. 4). 31ech OpraHMgHO COYCTAIOTCS KaK
TPaIMIIMOHHBIC, TaK W TEPEIOBbIC TEXHOJOTHU TPOM3-
BOJICTBA OpraHMYECKUX BHUH. [Ipon3BOACTBEHHBIE TTOME-
ieHwus (prueM BUHOTpaJia, nepepadboTka, (hepMeHTarus)
pacroyioKeHbl Ha MEPBOM 3Ta)Ke, Ha BTOPOM JTa)Ke Ha-
XOIUTCSl OOIIECTBEHHAs 30HA (ICTYCTALMOHHBIA 3ai).
JIBoitHOM nepeBstHHBIN (hacan paboTaeT Kak COJHIIE3a-
IIUTHAS] KOHCTPYKIUSL. Best KpoBIst MOKphITa (hOTOIIEK-
TPUYIECKUMH CONHEYHBIMH TaHe M (Oornee 570), yera-
HOBJICH HOBBIH OpPTaHWYECKHH OYHCTUTENb BOABI JUIS
TIOBTOPHOTO MCIIOB30BaHNUS OT(HIETPOBAHHON BOJIBI.

Bunooenvus Anaia Wines, Tooou-Kpyc, Apeenmu-
Ha (apxumexmop Japaz Guerra Arquitectos), 2022 e.

Jln3aliH BUHOIENBHU BJOXHOBIIEH OKPYXKaIOLIUM
nmanamadgroM, Tomorpaduer Top, (GIOPOH XOIMOB,
TEKCTYpOH M IIBETOM ApPEBHUX cKal (puc. 5). 3maHue
TIPE/ICTAaBISIET COOOW TPSIMOYTONBHYIO TPH3MY BBICO-
toit 11 M, mmpunoit 100 m. IlpocTpancTBeHHOE pac-
TIOJIO’KEHNE PA3IMYHBIX CEKTOPOB, HEOOXOAMMBIX JUIs
MPOU3BOJICTBA BHH, JIHHEHHOE (CeKTOp cOopa ypo-
kasi — 3a1 hepMeHTanuu (B HAKJIOHAEMbBIX OCTOHHBIX
pesepByapax) — 3aJI XpaHEeHHs! 00UeK — 3aJ1 XPaHEHUS
OyTBUTOK — OOIIeCTBEHHAS 30HA).

Wuterpanus B naHmmadT, CUCTEMbI MTACCUBHOTO
TEPMOPETYJIHUPOBAHUS, CHCTEMbl JKOHOMHH JHEPIHH
1 BOTHBIX PECYPCOB SBIISIOTCA 3HAYMMOW YacTBIO ap-
XUTEKTYPHON KOHLENIUH 3TON BUHOAEIbHHU.

Bunooenvus I'ypoay, Yexus (apxumexmop Anec
@uana), 2020 a.

B nmByx3Ta)XHOM 3aHUM TOA3CMHAs YacThb HC-
MOJIB3YETCsl JUIsl TPOU3BOJCTBA, XPAHCHUS M apXUBH-
pOBaHUsI BUHA, B TO BPEMs KaK MOMCIICHUSI TS KU~
CHTOB OTKPBITHI COJIHI[y Yepe3 CTEKISHHbBIN (acan,
YTO TTO3BOJISICT MPUMEHATH MMACCHBHYIO 3HEpruto. Jlms
MIPEOTBPAIICHUS TIEpErpeBa B CaMble JKapKHe JICTHHE
MeCAIBI pa3paboTaHO TEIIOM3OSIIOHHOE TPOWHOE
OCTEKJICHHE B COYCTAHUH C JCPCBSIHHBIMU TyOOBBIMH
peiikamMu iepei OKHaMH, JOCTATOYHBIM BBICTYIIOM H30-
THYTOW KpBIILIH ¥ 3aTeHEHNeM Oeceliku nepes acagaom
OpesenToM. [IJiss OTOIUICHHS HCIOJIB3YCTCS TEIUIOBON
HACOC TUIa BO3ayx—Boma. JloxkaeBas Boma coOupacTcst
B pe3epByap IS XpaHEHUS M UCIOIB3YETCS U Opo-
IIeHNsT BUHOTpanHuKa. [IpruMeHeHne Takumx Marepha-
JIOB, KaK YKeJIe300CeTOH, CTEKIIO, METaJll, IepeBo (Iayo
W aKamus), SBISIETCS YHCTHIM M TOANICPKUBACT Opra-
HUYHYIO QOpMY 3IaHHS.

PacnionoxxeHue 31aHusT MPSIMO HA BUHOTPAJHUKE
Ha OTKPBITOH MECTHOCTH CBOIUT K MUHHUMYMY TpPaHC-
TOPTUPOBKY CHIPbsI U PabOunX BHYTPH BHHOMACIHHHU.
Ho 3T0 1 BEIIBHHYIO BEICOKHE TPEOOBAHHS K apXUTEK-
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Puc. 4. ApxurexrypHsie pemenus BuHonensH Cantina Pizzolato B Tpesuso, Utamus (apxurexropst Made Associati): a —
TEPPUTOPHS BUHOZEIbHY; b — 4acTh (acana; ¢ — dKcrepbep; d — MHTepbep 00IIECTBEHHOIT 30HbI

c d

Puc. 5. ApxutextypHsle penieHus BuHoaeabHn Anaia Wines, ['onoii-Kpyc, Apreatuna (apxutexorop Japaz Guerra
Arquitectos): @ — dKcTepbep B BEUEpHEE BpeMst; b — IKCTEPhEp B AHEBHOE BPEMSI; ¢ — HHTEPbEP MPOU3BOICTBEHHOH 30HEI;
d — uHTEphEP OOIIECTBEHHOMN 30HbBI*

3 La Cantina Pizzolato _New Bio Winery by MADE associate // Mooool. URL: https://mooool.com/en/la-cantina-pizzolato-_-new-
bio-winery-made-associati.html

* Anaia Wines Winery / Japaz Guerra Arquitectos. URL: https://www.archdaily.com/1012478/anaia-wines-winery-japaz-
guerra-arquitectos?ad_source=search&ad medium=projects_tab
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TypHOW W nanmmadTHON uHTerparmu. dopma 31aHus
B BUJE IUIABHOTO M3rv0a M O3eJeHeHHe OOMMpHOU
TUIOIIA I KPOBIM CO3JACT OUIYIICHHWE XOJIMa MEXKIY
XOJIMaMH, €CTECTBEHHOTO CIMSHHS C OKpY’Karomen
cpenoii. O01ee BIMSHUE 1 M0JIb3a HHTCHCUBHOTO 03€-
JICHEHWs KaK Ha JaHAma]T, Tak U Ha 34aHUE CTAHYT
OYEBHIHBI TOJILKO C TofiaMu (puc. 6).

Bunooenvus Cote Rocheuse, Bapsapoexa, Poccus
(apxumexmopuwi Severin Project), 2020 e.

PacrionoxuBiuasics Ha JKMBOIKMCHBIX — XOJIMax
KpacHopmapckoro kpast Heajaeko OT AHaIlbl HOBasl BH-
HOZEJBHS TIPEACTABISET COOOH COBPEMEHHOE BHHO-
JIETIBYECKOE XO3SHUCTBO C MPHBJICKATEIbHBIM JN3AHHOM
(puc. 7). Bocripusitrie 3naHus ONIpeAEIsIeTCsl aHTUTE301
«IIPSMOYTOJILHOE MTPOTUB OMOHUUYECKOTO» MIIN «TEXHO-
KpaTH4YecKkoe MPOTUB €CTeCTBEHHOTro». [Ipon3BoacTBO
BHMHA OCHOBAHO HA NPHUHILMIAX IPABUTALHOHHOIO BU-
HOZIENHNSI, KOTOPBIE ONPENEIAIOT apXUTEKTYPHBIN TIIaH
BUHOJICJILHU ¥ CTPOTYIO (PYHKIIMOHAIIBHYIO CXEMY.

Best TexHONOTMS 3aKiIOuE€Ha B IPOCTOM IMPSIMO-
YTOJIBHBII 00bEM, HHTETPHUPOBAHHBIN B CKJIOH HA y9aCT-
ke. ['paBuTallnoHHOE BUHOJEIINE UCKITIOYAET HCIIONIB30-
BaHHME MEXaHUYECKUX CPEJICTB NEpeKadKy BHHOTpaJa,
pe3epByapsl morpeda 3amoNHAITCS CaMOTEKOM, IIO-
9TOMY IPOM3BOJICTBEHHbIC MOMELICHHS JOJKHbI Ha-
XOJMTBHCSI Ha Pa3HBIX YPOBHAX. B morpebe Haxomsrcs
XPaHWININA, JETYCTAMOHHbIE 3aJIBI.

c

Bepxunii 00beM CBOMMH OKPYIVIBIMH OYEepPTaHHsI-
MU HallOMUHAET IJISDKHYIO TaJIbKy ¢ MECTHOTO 1odepe-
XKbsl, OHA OPHEHTHPOBAHA HA OOLIECTBEHHBIC 30HBI —
37IeCh pAacIOIOKEHBI pecTopaH, Kaje M MaHopamMHas
Teppaca ¢ JOCTYIIOM Ha KpBbIIILY.

PE3VYJIBTATBI

31aHus BUHOJENCH CO3aBajiiCh MHOTUMH HMe-
HUTBIMH apXUTEKTOPAMU COBPEMEHHOCTH, TAKUMHU Kak
Cantssro Kanarpasa, Mapuo borre, @penk I'epu, Anb-
Bap Cusa, Padasns Moneo, XKak Xepror, 3axa Xaaus,
IIeep e Meiipon, Ctusen Xomn, Kpuc Kemn, XKan
Hygenn, fAnuc SAnnoruc, Muxasns Ieiic, Anekcanapa
He Axocta, Puuapn Pomxepc u ap. Takyke MOKHO Ha-
3BaTh UMEHA apXUTEKTOPOB, Ubs TBOPUECKAs JESATEIb-
HOCTb B OCHOBHOM CBsI3aHa C BUHOJEIbHAMU — Xecyc
Mansanapec, @umun Massep, Xecyc Mapuiis ITacky-
anb u JIp.

OKOJIOTMUYECKUE MPUHIUIBI IPOEKTUPOBAHUSI CO-
BPEMEHHBIX BUHOJIENIEH SIBISIOTCS MPEIMETOM HCCIe-
JIOBaHWH OOJBIIOTO KOJNMYECTBA AaBTOPOB M3 Pa3HbBIX
crpad, Takux kak @. lly-Aur [9], A.b. [onbsrekun
u B. Anpnapcnan [10], [1.0. Akagupu [11], Jx. Jlas-
mHn [12] u ap.

Pesymbrarh! mcciaeqoBaHUs OKA3EIBAIOT, YTO pac-
CMOTpPEHHBIEC COBPEMCHHBIC 31aHUS BUHOICICH UMEIOT

Puc. 6. Apxutexrypusle permenus Bunoznensuu ['ypnay, Yexus (apxutexrop Anec ®uana): @ — BUJ ¢ NTUYbETO 10JeTa; b —

HHTEPbEP XPAHIINIIA BUH; ¢ — DKCTEPhEP B BEUEPHEE BpeMs; d — HHTepbep OOIIECTBEHHOI 30HBI

> Gurdau Winery / Ales Fiala. URL: https://www.archdaily.com/1001087/gurdau-winery-ales-fiala?ad_source=search&ad

medium=projects_tab
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HayKa v 06pa3oBaH

A.P. Knouko, T.B. Lllamaeea, C.A. [JobbI4uHa

MHOTO OOLIMX XapakTepUCTHK. Pacronarasce Hero-
CPEICTBEHHO Ha TEPPUTOPHM BHHOTPAIHHUKOB, OHHU
MaKCHMaJIbHO MHTETPUPOBAHBI B OKPYXKAIOMIYIO Cpe-
Iy, YYUTBIBAIOT M HCIOJIB3YIOT peibed) MECTHOCTH,
00/lyMaHHO pa3MEILEHbl C TOUYKH 3PEHUS] OPUEHTAINN
3naHus. Bo Bcex pacCMOTpPEHHBIX TNpPHMEpax apxu-
TCKTYPHBIC PCIICHUS MO3BOJIWJIM B TCXHOJIOIMU IIPpU-
MEHATh TPABUTALMOHHBIN Mepenas (PacioiokXnuB TeX-
HOJIOTUYECKHUH MPOIiecC CBEpXY BHHU3) U HEUTPAITBHYIO
TeMIepaTypy MOYBHI JUIs CO3pEBaHMs BUHA (YaCTHYHO
3arTyOmMB 37aHue Mo 3eMiro). O3eleHeHne KpBIIIH,
OpraHM3aIysl BEHTWINPYEMOH KPBIIIN, UCTIOJIb30BaHHE
CHCTEM 3aTEHEHHUs JIald BO3MOXKHOCTh OPraHWU30BaTh
TIaCCUBHBIE METObI OXJIAXICHUS. Bee 3manust nmpemyc-
MaTpHBAIOT MHTETPUPOBAHHYIO CHCTEMY IE€pepaboTKu
OTXOJIOB, a OOJIBIIMHCTBO BBIOMpAET NMPUMEHEHUE Ta-
KHX BO300HOBIISIEMBIX MCTOYHHKOB SHEPTUH, KaK I'€0-
TepMaJbHAsl PHEPIHsl, Pa3MELICHUE COMHEUYHBIX (OTO-
JJIEKTPUYECKUX IIaHEIECH Ha KpBbIIE, PELUPKYISLHIO
JIO’K€BOH BOJIBI.

AHanmi3 TPUMEPOB BHHOIEJCH, IIPEICTABIICH-
HBIX BBIIIE, IMO3BOJIACT AATh PAL peKOMeHI[aHI/Iﬁ JUIA
TIOBBIIICHUS] YCTOMYMBOCTH TPOEKTHPYEMBIX 31aHUH
BUHOJIEJICH. YYET JJAaHHBIX PEKOMEHIALUH TPH MPOCK-
TUPOBAHUU IIOBBICUT XapaKTEPUCTUKU YCTOMUUBOCTH
3[JaHUS] BUHOZEIBHH.

1. I[lepenoc npouszeodcmea 6nudice K 8UHOSPAO-
HUKAM.

I'pamocTpouTtenbHas Mepa pacloONOXKEHUs 3/a-
HUSI Ha TEPPUTOPUH BHHOTPA/IHUKA MJIM HA OTIAICHUN
He Oonee 5 KM MHMHUMH3UPYET HEOOXOAMMOCTH MpO-
JOJDKUTEIILHON TPAHCIIOPTHPOBKH CHIPbS U PabovYnX,
[O3BOJISICT M30€KATh OrPAKACHHS TEPPUTOPHH, KO-
Topass HeoOXoIUMa IPH PACIOJIOKEHUH BUHOMCIBHH
B CIIOKHUBIIIEHCS 3acTpoiike, popmupyer Ooiee KoI0-
THYHBIN 00pa3 coopyxenus [13].

2. Boibop onmumanvHol ¢opmel u opueHmayuu
30anus.

OyiHa U3 CaMBbIX OYEBHJIHBIX 33j1au MPH HPOCKTH-
POBaHUU COBPEMCHHBIX BUHONECICH — ATO MOBHIIIIC-
HUe 3HEProd(pHEeKTUBHOCTU 3MaHUS U MHUHUMH3ALHS
sHepronoTpedieHrs. OCHOBHBIM HCTOYHUKOM YHEPIHU
BHUHOJICIICH SIBJISICTCS 3JieKTprudecTBo (92 %), 3a KOTO-
PBIM CIIEIYIOT HCKOIIAEMbIE BU/IbI TOTLTMBA — T'a3 U JIU-
3enpHOE TOILMBO (9 %) [14]. HekoTophie uccienosa-
HUSI TIOKa3bIBAIOT, YTO BHHOJCIBHU C MPOHM3BOJICTBOM
BruHa Oonee 50 000 mi/ron MOTPEOISIFOT AIEKTPOIHEP-
ruio B o0beme 4 kBT-u/I1, B TO BpeMsi Kak HeOOJIbIIHe
BHHOJICNIFHU ¢ 00BeMoM Tpom3BozacTBa 25 000 mi/rox
WIN HIKE TMOTPEOISIOT AIIEKTPOIHEPTHI0 B 00BeMe
16 kBT-u/rn [15].

d

Puc. 7. Apxutekrypubie pemenus BunoaensHu Cote Rocheuse, BapBaposka, Poccust (apxutexktopsr Severin Project): @ —
9KCTEphep; b — IaBHbIH (acaj; ¢ — MHTEPbEp MPOU3BOICTBEHHBIX MOMEINIeHHH; d — GOKOBOH (acan’

¢ Cote Rocheuse Winery / Severin Project. URL: https://www.archdaily.com/952127/cote-rocheuse-winery-severin-project
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®dopma 3maHust BIUSET Ha I(PPEKTUBHOCTH HC-
MTOJTb30BAHUST SHEPTETHICCKUX PECYpPCOB; COCPEIKEHIE
SHEPruM, NOCTYyNAKUIE OT MHKEHEPHBIX CETeH; uc-
M0JIb30BaHUE OJIArONPUSTHBIX M HEWTpalIM3alfio He-
ONaroNpHUATHBIX BO3ICHCTBUI OKPYKAIOMICH CPEIIBL.
BrrTstHyTas, crimaxeHHas M KOMITaKTHAs (opMa 3TaHus
0e3 o0mIHs WICHCHUH 1 U3pe3aHHOCTE! 00beMa — ca-
MO€ yIa9HOE PEUICHUE C TOYKH 3PCHUS SHEProdPQek-
TUBHOCTH. /{71 TOBBIMICHUS 3HEProd(pPEeKTUBHOCTH
H606XOL[I/IMO YMEHbIIATH MMOKAa3aTeJib YACJIbHOI'O ICPU-
MeTpa HApPYXHBIX CTEH M/M? (OTHOIICHHE MEPUMETPa
HApY>XHBIX OTPAXNAOMINX KOHCTPYKIHMHA K TUIOIIAIH
staxa) [16]. TlpaBunpHas opueHTAIMs 3AaHUS JAeT
BO3MOKHOCTH B TCIUTBIA TICPUOM TO/la YMCHBIIUTH He-
TaTUBHOE BIUSHIE COJIHEUHOU paJiuaIliy ¥ CHU3HUTB 3a-
TpaTbl HA OXJIAXKACHUEC 31aHUsA, a B XOHO}IHLIﬁ nepuona
rojia 5KOHOMHUTH CPE/ICTBA Ha OTOIUICHHE.

3. Hcnonv3o8anue noo3emHo20 npocmpancmad.

UroObl CHU3UTH MOTPEOJICHUE DHEPIHU B IPOM3-
BOZICTBEHHOM IIPOLIECCE, APXUTEKTOPBI YACTO HCIIOJb3Y-
FOT METOJBI TTACCHBHOTO OXJIAXKICHMS, pa3MeIasi YacTH
3aHUH IO 3€MJIEH MJIM YaCTHUYHO IO 3eMJIeH, YTO IMO-
3BOJISICT TIPUMCHSTH MPEUMYILIECTBA TOCTOSIHHON TEM-
repaTypsl 3eMid. Pa3menieHne BUHOXpaHWIIHII TaM, TIe
UX CTEHBI MOTYT COIIPUKAcaThCs C 3e€MJICH, Jalle BCero
YCTpaHsIeT HEOOXOMUMOCTD B JIOTIOTHUTCIIHHOM OXJIaXK-
neHnu. J[prkeHHMe BO3AyXa OT (haHKOiIa, OXJIa)Iaro-
IIEro HaJ3eMHOE MOMEIEHHE ISl OOUeK, BBICYIIMBACT
OOUYKHM U YBEITMYUBACT UCIAPCHHUE BHHA. UTOOBI POTH-
BOCTOSITh STOMY, MHOTHE BUHOJIEITBI JIOTIOTHUTEIIFHO YB-
JIAXKHAKOT IIOMCHICHUS, YTO MOXKCT UMCTh CBOU HECIraTHUB-
HBIE TTOCIIEACTBHS (Harpumep, TPHOKOBOE 3apa’keHue).
[Tom3emMHOE TOMeEIIEHHE T XpaHeHUST 00YeK, KOTOpoe
HE HY)KIAaeTCs B OXJIAKICHUH, He OyJIeT ClIOCOOCTBOBATh
HCIIAPCHUIO BIHA, YTO IKOHOMUYCCKH BhiroHee. CTEHBI,
pacIIONIOKeHHBIC B KOHTAKTE C ITOCTOSHHOM TeMIIepary-
Poit 3emMITH, 00eCeYnBaIOT CHIDKEHHE 3aTpar Ha OTOIUIe-
HUE U OXJIKICHHE.

4. Pacnonodcerue 00WecmeeHHbIX 30H 8 Ha3eM-
HOM OCmeKIeHHOM obbeMe.

MakcuMaiabHO JOIYCTUMAasi CBETONPO3PaYHOCTH
HapY>KHBIX KOHCTPYKIUH OOIICCTBCHHBIX 30H, YCTa-
HOBKA JIOTIOJTHUTEIFHBIX CBETOMPO3PAYHBIX JIEMEHTOB
C JIBOMHBIM OCTEKJICHHMEM (MaHCap/IHBIX OKOH, BBICO-
KHX ITOTOJIOYHBIX OKOH, Pa3HBIX TUIIOB CBETOBBIX (POHA-
peil 1 IpyTuX JOMOTHUTEIBHBIX HCTOYHUKOB THEBHOTO
OCBEIICHHS) TAKUM 00pa3oM, 4TOOBI MPSIMbIE COJTHEY-
HBIC JTyYH HE TIOTAIajIH Ha pe3epByap Win O0UYKY B IPO-
W3BOJICTBCHHBIX TOMEIICHHUAX, IMO3BOJHUT YBEIHYHUTH
YPOBEHb JIHEBHOI'O OCBCLICHHA, CHHU3UTHL pPaCXO/bl
Ha AIIEKTPOIHEPTHUIO, YIYUIIUT KOMPOpPT padoyeii cpe-
JIBI TIEPCOHANA ¥ TOCTEH BUHOICTHHH.

5. Uumeepayus 30anust 8 OKpyscaiowyio cpeoy.

ApXUTEKTypa COBPEMEHHBIX BHHOJCICH JOJKHA
CTPEMHUTBCA K €IUHCTBY C MPUPOTHBIM OKPYKEHHEM,
rapMOHHU3AIMM 00BbEMa C OKpPYXKAIOIIUM MPOCTpPaH-
CTBOM, «PACKpPBITHIO» 3[IaHUs W3HYTPU HA TPUPOLY,
BKJTFOYEHUIO IIEMEHTOB IIPHUPOJIBI B HHTEPHEP, TOCTYILY

K €CTECTBEHHOMY THEBHOMY CBETY, CBEKEMY BO3IYXY,
3€JIeHBIM HACaKICHHUSAM, OTKPBITHIM BOAHBIM IIPOCTPAH-
CTBaM U JIp. DTO yiy4llaeT o0Iiee COCTOsTHHUE MePCoHa-
Jla ¥ TOCTEH, CHMKAeT yCTaloCTh M YyBCTBO CTpecca,
CMATYaeT HEKOTOPBIE HETaTUBHBIE MOCIEACTBHSI HCKYC-
CTBEHHOMH cpejbl Ha 310poBbe. Vcnonb3oBanue A0my-
CTUMBIX IO TEIUNIOTEXHUIECKNMH KOHCTPYKTHBHBIM CO-
00paXEHMSIM CBETONPO3PAYHBIX 3JIEMEHTOB, OTKPBITHIX
30H, JTa€T pasTpy’KaroNIUi ICUXOIOTHYECKUH (P QeKT
U MHTEPECHBIC apXUTEKTYPHBIE 00pa3bl.

[Tpu poeKTHPOBaHNH Ha CIIOKHOM pelibede onTH-
MaJIbHBIM pelIeHneM Oy/IET CO3AaHNue TEPPACHOH CTPYyK-
TYpbl BHMHOJICJIBHH, HMHTEIPUPOBAHHOW B JaHAMIAQT.
TeppacHOCTh CIIOCOOCTBYET MHUHHUMH3AIUK 3HEPTOIO-
TpeOJieHns] B IMPOW3BOJICTBEHHOM IIpoliecce, WHTEerpa-
UM APXUTEKTYPHOH KOMIIO3UIUK B IPHPOIHYIO CPELY,
CO3IAHUIO YHUKAJIBHOTO apXUTEKTypHOTO 00pasa.

6. Yeenuuenue xoagppuyuenma samenenusi.

‘YMEHbIIIEHNE BIUSHUS COITHEYHOTO CBETa HA I10-
BEPXHOCTb 3/IaHHS MOXKET 3aMETHO CHHU3UTH HarpysKy
Ha cucteMy oxnaxjaeHus. [lone3no npumMeHeHne MeTo-
JIOB 0JIaroyCTpoOicTBa TEPPUTOPUHU C TOCAIAKOHN Aepe-
BBEB BJIOJIb OXKHOM M 3alaJJHOM CTOPOH BHHOJAECIBHH,
OTKyZla HCXOJUT MAaKCHMAaJIbHbIH IOTOK COJIHEYHOTO
CBeTa. YCTaHOBKAa BEPTHUKAIBHBIX HACTEHHBIX pelle-
TOK JUISl BBIPAIIMBAHUS BHUHOTPAga TaKKe ITO3BOJIUT
3aTEHSITh CTEHbl. DTa KOHLEMLUS MOXKET 3HAYMTEIbHO
CHM3WTbH 3aTpaThl Ha OXJIAXKCHNE BUHOJCIbHU. JleTom
MOMEIICHUS, OPUEHTUPOBAHHBIE Ha IOT, HEOOXOANMO
3amuImarb ot rmeperpesa. [t 3TOro MCHoOIb3YIOTCS
CTAIMOHAPHbIC MM MOJABMXKHBIE KAJIO3H, HperycMa-
TPUBAIOTCSl CBECHI KPOBEIb, JINOO IPUMEHSIETCS ecTe-
CTBEHHAs 3aIllUTa OT COJHIIA JIETOM — TEHb OT JIH-
CTBEHHBIX JICPEBbEB.

7. Hanuuue mexnonoeuveckux omeepcmutl Oist
NACCUBHOU CUCTEMbL GEHMUNAYUU.

[TaccuBHBIE CHCTEMbl BEHTWIALUH pPadOTaIOT
Ormarofapsi pa3HHUIE NAaBJICHUI BHYTPH M BHE 371aHHA,
CO31aBaeMOM M3-3a CYTOYHBIX IIepenajgoB armocdep-
HOTO JIaBJICHHS, BETPa, MEPENaoB TEMIICPaTypsl U JIp.
Jnst paboThl TACCUBHBIX (MIIM €CTECTBEHHBIX) CHCTEM
BEHTWISALMHA TPEOyeTCs] UMETh TEXHOJOIMYECKHE OT-
BepcTHs (OOBIYHO 3TO OKHA, JIBEPH, a TakkKe 0coObIe
ApXUTEKTYPHBIE PELICHUs], HalpUMep nep(opHpoBaH-
HBIC CTCHBI; M WH)XCHEPHBIC PEIICHNUS, HAIPUMEP CTe-
HOBOW IMPUTOYHBIN KJIallaH, OKOHHbIE BEHTUIISLIIOHHBIC
KJIallaHbl), Yepe3 KOTOPBIE IPONCXOIUT OOMEH BO3IyXa.
OTOT mpolece CHIKAET MOTPEOHOCTh B MEXaHNUECKON
BEHTWISILIUH U CHIDKAET SHEPronoTpedieHue.

8. IIpooymanmwlil noOX00 K 86100py MaAmepuaios.

Hcnonp3oBaHue TeX WM MHBIX MaTepHaJoOB MO-
KET OKa3blBaTh 3HAYMTENILHOE BIMSHNE HA yCTOHYH-
BOCTh BHHOJCIBbHU. [Ipe/mnoyrenre B apXuTEKTypHBIX
peLIeHUIX KaK B 3KCTEphEpe, TaK U B HHTEPHEPE, B OC-
HOBHOM HY)XXHO OT/aBaTh HAaTypaJbHBIM MaTepuaaM.
KoHCTpyKTHBHBIEC MaTepHabl JOJDKHBI ObITH BHIOPAHBI
TakuM 00pa3oM, YTOOBI OHU UMEITH MUHUMAJILHOE BO3-
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CTNOMTENbCTB!
HayKa v 06pa3oBaH

A.P. Knouko, T.B. Llllamaeea, C.A. [JobbI4uHa

JICCTBHE Ha OKPYKAIOILYIO CPeAy U OBUIH JIETKO MO-
JAIOUTUMHUCS TepepadoTKe.

YMEHBILIEHHST TEIUIONOTePh MOXHO J00UTHCS
C TTOMOIIBIO YAYUIICHHS THITA WM KOJIMYEeCTBA MaTepH-
aja TeIon30JsUun. TOHKOCTEHHbIE KOHCTPYKIIUU Je-
LIEBJIE IPU CTPOUTENILCTBE, HO B HKCIUTyaTalluH CUJIBHO
MPOUTPHIBAIOT 3JAaHUSIM C MHOTOCJIOHHOW H30JsUeil
KOHCTPYKLUH.

[IpuMeHeHHEe WHHOBAIIMOHHBIX MaTepUANIOB (Ha-
puMep, KpoBEIbHOM MEMOpaHbl) TaKXKe MOXKET OKa-
3aTh CYIIECTBEHHOE BIUSHHE HA XapaKTEPUCTUKU
YCTOHYMBOCTH 3aHMs. YK€ pa3paboTaHbl Kpacku JUis
KpOBEJb, B COCTaB KOTOPBIX BXOJASAT MUIMEHTHI, OTpa-
Karoume HHppakpacHoe u3inyueHue. Takas KpoBis
YMEHBIIIAET KOJMYECTBO TETJIOMOIVIOMIAIONIET0 CBETa
U cO34acT NMPOXJIAJHYIO KPBILLY JaXke YEPHOIO LBETA.
X0J0AHBIE KPBIIM CHUXKAIOT 3aTparhl Ha MOIVIOLEHUE
TEeIUIa U OXJIAXKACHUE.

9. [ubrocms 6 NPOEKMHBIX PeuLeHUsX.

3anokeHHasl Py NPOEKTUPOBAHUU 3/1aHUS BUHO-
JIeTIbHA BO3MOXKHOCTh MOJIEPHU3AINU M TpaHCchopma-
LMY YacTH NPOCTPAHCTBA O3 M3MEHEHUS] OCHOBHBIX
KOHCTPYKTHBHBIX 3JIEMEHTOB, BO3MOXKHOCTbH aJaNTH-
POBAThCs ¢ Y4ETOM MEHSIOIIMXCS TOTPEOHOCTEN TIOJTb-
30BatTeNs, T.€. M3MEHITh (U3MYECKHE, ICTETHYECKHE
WM TEXHUYECKHE XapaKTePUCTUKU B TEUEHHUE OIpese-
JIGHHOT'O IIE€PHOAA KU3HEHHOIO LUKJIA, SIBIISIOTCS He-
OCTIOPUMBIM TPEUMYIIECTBOM B HAall OBICTPOPa3BUBA-
IOLLMICS BEK.

10. Aoanmayus 30anuii K HOBOMY UCHOIBL30BAHUIO.

Ecnu mmeercss maneimasi BO3MOXKHOCTb PEKOH-
CTPYKLMHU CYIIECTBYIOUIEr0 3AaHUsSI Ha TEPPUTOPHH,
WM BO3MOXKHOCTB JaTh €il BTOPYIO »KM3Hb IOJ Jpy-
MM HazHa4eHHEM (Harpumep, CKJIaJ JUIsl MHBEHTaps),
TO 3TUM HYKHO BOCHOJIb30BaThCs, 3TO TOXKE OTHOCHUT-
Cs K IpUHLUIAM yCTOH4MBOro passurusa. Hampumep,
xomnanus Hightower Cellars mpou3BonuT BUHO B pe-
KOHCTpyHpoBaHHOW KoHtomHu. Kommnanus Boxwood
pa3paboTania TE€HepalbHBIM IUIAaH MO MOMJICPKAHHIO
CYIIECTBYIONIEH BHUHOACIHHA B PabOYEM COCTOSHHM,
MOKa psAJIOM C Hel cTpouTcst HoBas. HoBast BUHONEIBbHS
OyZeT MEHbIIIe TI0 pa3Mepy, UCTIONb30BaTh MEHBIIE pe-
CYpPCOB M CTOUTb JIELIEBIIE, TOCKOJIbKY CYILECTBYIOLIEE
MIOMEIIEHUE MJIAHUPYETCS UCTIONIB30BAaThCS KaK CKIIAJ.

11. ¥Ynpowenue npouzsoocmea ¢ nomoubio 2pasi-
MAaYUOHHBIX NPOYECCO8B.

DTaXHOCTh COBPEMEHHBIX BHHOJIEJIEH JKeJaTellb-
HO cOOM0IaTh B mpejene oT 2 70 4 dTaxen Jisi MUHH-

MU3aIIMH [UIOMIA/ 1 3aCTPOHKH U BO3JICHCTBHS Ha JIaHI-
madt. ITO TakKe CHOCOOCTBYeT MPUMEHEHHUIO Oojee
9HeprodGHeKTUBHOW TEXHOJOTHUH TMPOU3BOACTBA —
«TPaBUTAIMOHHOTO BUHOAEHS, KOT/Ia CYCJIO MOJ BO3-
JCUCTBUEM CHIIbI TSDKECTH IEPEMEIAETCsl 10 Pa3HbIM
YPOBHSIM CaMOTEKOM, ¢ MUHUMAJBHBIM TPUMECHEHUECM
MexaHn4eckoi cuiibl. Cxema paboThl TaKOBa: BUHOTPAJl
MOCTyMaeT nocie coopa ypoxkasi Ha BEpXHHUH ypOBEHb,
3aTeM II0Clie OT/AENEHHs TPeOHsS OH JBIMIKETCS BHU3
TI0J1 TTPECC, Jlaliee COK CTEKAaeT Ha ypOBEHb HUKE M TaK
JI0 YPOBHSI, TJI€ OCYIIECTBISIETCS] PO3JIMB U XPaHEHHUE.
[TpuMeHeHHne eCTeCTBEHHON CHIIBI TPABUTAIINHI CBOJHUT
K MUHHMYMY 9HEPreTHYECKHUE 3aTPaThl P MPOU3BO/I-
CTBE BHHA.

12. Humeepayus cpedcme anvmepHamugHoll SHep-
2emuKU 6 CIpPYKmMypy 30aHUsl.

[TpumeHeHHe CpPe/CTB albTePHATHBHOM YHEPTeTH-
KM (9HEprusi BeTpa, CONHIA, 3eMJIH, BOBI 1 OMOMAaCCHI)
B apXHUTEKType BUHOJIEIEH CIIOCOOCTBYET MOBBIIICHUIO
9HeprodPp(eKTUBHOCTH 3MaHNUH.

SAKJIIOYEHUE U OBCYXJIEHHUE

[Tpou3BOACTBO BHHA CTAHOBHUTCSI BCe Ooiee J10-
POTOCTOSIIIIMM BO MHOTOM H3-3a CTPEMHUTEIBHO pacTy-
IIMX SHEPTeTHYeCKUX W MaTepUANbHBIX 3aTpar. BuHo-
JICNTbHU, KOTOPBIC CICIYIOT MPUHIUIIAM YCTOWYHBOTO
Pa3BHUTHSI, MOTYT MPUHOCUTH OOJIBINYIO MPUOBLIL Olla-
roapsi CHIDKCHHUIO SKCIUTYaTaI[MOHHBIX PacXOJIOB, OKa-
3bIBaTh MEHBIIIEC HEraTHMBHOC BJIMSHUC HA CPEAy IpH
CTPOWTENBCTBE M IKCIUTyaTallld, YBEINYUBATh CPOKU
SKCIUTyaTallly 3aHUs [IPH OJHOBPEMEHHOM YITydIIle-
HHUM YCJIOBUH TpyJa.

WzyueHne HaAyIHBIX TPYIOB U MPOEKTHBIX MaTepH-
AJIOB COBPCMCHHBIX BHHOJICIICH, HX aHAJH3 M CpPaBHE-
HHUE TIO3BOJIMIIA BBISIBUTH PsiJl METOJOB, IPUEMOB U pe-
KOMEH/IaIl|i{, TIO3BOJIAIONINX Pa3BUBAaTh YCTOHYNBOCTD
APXUTEKTYPBI BUHOMICIBUCCKUX MPEITPUITHHA.

JloarocpouHas 5KOHOMHUS Ha SKCILTyaTaluu, KOTO-
pyro obecrieunBaeT KaKAbIii U3 BEISIBICHHBIX METOJIOB,
KOMIIEHCHPYET IIepBOHaYAJIbHBIE 3aTpaThl Ha OoJiee 10-
porue perreHus. MHOTHE U3 HUX HE J00aBISIOT EPBO-
HAYaJIbHBIX 3aTpPar.

[T060YHBIM MIPEUMYIIIECTBOM HCIIOJIB30BAHUS STHX
MIPUHIIAIIOB YCTOWYMBOTO Pa3BUTHUS SBISACTCS CO3TAHHE
Ooree 310poBOIA pabodeil Cpeibl, 9TO MPHBONT K MOBBI-
LICHHUO TPOM3BOIUTEIIEHOCTH.
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INTRODUCTION

In 2015, at a meeting on Sustainable Development
2030, United Nations members formulated and adopted
17 global Sustainable Development Goals for “peace
and prosperity for people and planet”.

Industrial architecture, based on the rational, logical
and cost-effective idea of building construction, has
always been close to the basic concept of sustainability.
However, there is a strong opinion that industrial
plants pollute nature and disturb not only biodiversity
but also the aesthetic appearance of the environment.
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Therefore, the principles of sustainable architecture are
increasingly recognized as a methodological approach
to the design of modern industrial architecture,
particularly winery buildings.

From the perspective of modern sustainable
development goals, the sustainability of industrial
architecture should be seen as: building industrial
facilities based on intelligent urban planning that
creates safe, affordable and resilient cities; seeking
innovative architectural solutions and technologies
(from architectural concept to building construction);
and incorporating recycling and waste reduction ideas
during the construction and operation phases. Industrial
architecture endeavours to incorporate these challenges
into the conceptual design phase, placing part of
the responsibility for sustainability on architectural
solutions. This has led to design solutions that push
the boundaries of typical industrial architecture,
combining new and long-term sustainability objectives
with modern building aesthetics.

The environmental aspect of sustainability in
industrial architecture is particularly important in
the design process of modern wineries.

A winery today is not only a place of production
of wine products, but also a place of tourist attraction,
including commercial and entertainment functions,
as well as the result of architectural imagination,
combining the traditionalism of the craft and modern
trends in architectural design [1-3].

Over the last 40 years, winery buildings have
been spreading all over the world, driven by the global
growth of world tourism, increased competition in
the creation of wine beverages, the introduction of new
production technologies, the emergence of the “fashion
for author’s wineries”, etc.

Building wineries in harmony with nature, in
harmony with the concepts of sustainable development,
has become especially popular since the beginning
of the 21st century, when the wine industry entered
the world market and wine tourism began to develop.

The implementation of sustainability practices
can significantly reduce the consumption of energy,
raw materials and drinking water, waste production,
and greenhouse gas emissions. Driven by the desire to
protect natural resources, to improve public attitudes
towards wine production, and to make tangible savings,
grape producers have been seriously integrating
sustainability into their architectural designs over
the past decade [4, 5].

Whether constructing a new winery building or
renovating an existing facility, sustainable winery
architecture practices top the list of practices being
incorporated into modern winery solutions. Incentives
for winery owners to be environmentally responsible is
as socially responsible as it is financially rewarding.

The need to ensure environmental sustainability in
the design of wineries has prompted many architects to
create unique architectural solutions that combine func-
tionality, efficiency and minimal environmental impact,
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adding to the world’s “piggy bank™ of unique architec-
tural objects. Today, it is possible to find wineries in
the world that are examples of original architecture,
which is a source of interest.

MATERIALS AND METHODS

In order to describe objectively the trends in
the development of architecture of modern wineries and
the environmental techniques and methods used in their
design, we analyzed the architectural solutions of build-
ings of modern wineries, including foreign and domes-
tic productions, built not earlier than 2015, the concept
of which was based entirely on the pursuit of sustain-
able development principles.

The design materials of the selected example
buildings are publicly available on the Internet.

The aim of the study is to identify architectural
methods and techniques for the design of sustainable
modern winery buildings.

A literature review was conducted to clarify
the current existing research on sustainability issues
in the architecture of modern wineries. The search was
carried out in the Scopus and Web of Science data-
bases, as well as in the scientific electronic eLibrary.
The keywords used in the search: winery architecture,
sustainable winery development, sustainable winery ar-
chitecture. Relevant review and research papers were
selected for detailed analysis. The reviewed winery pro-
jects are selected based on the following criteria: built
after 2015; conceptualized according to sustainable de-
velopment principles; certified as sustainable buildings.

Among the projects analyzed were the unique win-
ery buildings shown below.

Beronia Winery, Spain (IDOM architects), 2020.

The building is the first industrial wine production
facility in Europe to be LEED Gold certified for energy
efficiency and sustainable design [6]. The production
area is underground, allowing the use of gravity fall for
wine production and the natural temperature of the soil
for aging. The visitor area is located on the top floor,
integrated into the environment by maximizing glazing
overlooking the vineyard. Environmental sustainabil-
ity is reflected in the choice of materials and technical
systems. The building is characterized by good thermal
insulation, maximum use of natural light, photovoltaic
sensors, passive solar protection systems, rainwater
harvesting, biomass, etc. (Fig. 1).

Peralada Winery, Catalonia, Spain (RCR Archi-
tects), 2017.

The winery (Fig. 2) was designed in accordance
with the standards for LEED Gold certification for sus-
tainable construction. The smoothly curved volume of
the building is almost completely buried underground,
and the historic part of the site built in the early twen-
tieth century is a public guest area. Part of the winery’s
roof is landscaped. The building uses geothermal ener-
gy, which reduces energy consumption for heating and
cooling water by one third [6].
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Fig. 1. Architectural solutions of Beronia winery, Spain (IDOM architects): a — part of the facade; b — facade glazing;
¢ — exterior; d — interior’

Fig. 2. Architectural solutions of Peralada winery, Catalonia, Spain (RCR architects): @« — bird’s eye view; b — interior
of the production area; ¢ — interior of the wine storage; d — view from the gallery?

' Beronia. URL: beronia.com

2 Perelada. URL: perelada.com
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Carillon d’Angélus winery in Libourne, France
(Architecte DPLG), 2019.

The winery building represents a balance between
preserving the historical heritage and introducing inno-
vations due to the need to expand the production ca-
pacity of the old winery (Fig. 3). The location within
a UNESCO World Heritage Site imposed serious con-
straints on architectural solutions. Thanks to technical,
environmental and aesthetic considerations, this new
winery benefits from state-of-the-art equipment.

The wine cellar with its 18 inverted cone-shaped
vats, lifting system and tank lift is fully operational
thanks to natural gravity. A nitrogen-generating unit en-
sures the protection of the wines. Photovoltaic panels
allow self-generation of part of the required electrici-
ty [7]. The building has been certified by the BREEAM
environmental assessment method for buildings [8].

Cantina Pizzolato winery in Treviso, Italy (archi-
tects Made Associati), 2017.

The winery is designed in a rustic colour, in keep-
ing with the authentic countryside setting (Fig. 4). It or-
ganically combines both traditional and advanced tech-
nologies of organic wine production. The production
facilities (grape reception, processing, fermentation)
are located on the ground floor, with the public area
(tasting room) on the ground floor. The double wooden
facade works as a sun protection structure. The whole
roof is covered with photovoltaic solar panels (more

than 570) and a new organic water purifier has been in-
stalled to reuse the filtered water.

Anaia Wines winery, Godoy Cruz, Argentina (ar-
chitect Japaz Guerra Arquitectos), 2022.

The design of the winery is inspired by the sur-
rounding landscape, the topography of the mountains,
the flora of the hills, the texture and colour of the an-
cient rocks (Fig. 5). The building is a rectangular prism
with a height of 11 metres and a width of 100 metres.
The spatial arrangement of the different sectors required
for wine production is linear (harvesting sector — fer-
mentation hall (in tilting concrete tanks) — barrel stor-
age hall — bottle storage hall — public area).

Integration into the landscape, passive thermal
management systems, energy and water saving systems
are a significant part of the architectural concept of this
winery.

Gurdau Winery, Czech Republic (architect Ales
Fiala), 2020.

In the two-storey building, the underground
part is used for wine production, storage and archiv-
ing, while the customer areas are exposed to the sun
through the glass facade, allowing passive energy to be
utilized. Insulated triple glazing has been designed to
prevent overheating during the hottest summer months,
combined with wooden oak slats in front of the win-
dows, ample overhang of the curved roof and shading
of the pergola in front of the facade with a tarpaulin.

Fig. 3. Architectural solutions of the Carillon d’Angélus winery in Libourne, France (architects DPLG): a — part of
the facade; b — interior of the winery cellar; ¢ — interior of the production part; d — exterior [7]
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Fig. 4. Architectural solutions of the Cantina Pizzolato winery in Treviso, Italy (architects Made Associati):
a — winery territory; b — part of the facade; ¢ — exterior; d — interior of the public area’

Fig. 5. Architectural solutions of the Anaia Wines winery, Godoy Cruz, Argentina (architect Japaz Guerra Arquitectos):
a — exterior in the evening; b — exterior in the daytime; ¢ — interior of the production area; d — interior
of the public area*

3 La Cantina Pizzolato _New Bio Winery by MADE associate // Mooool. URL: https://mooool.com/en/la-cantina-pizzolato-_-
new-bio-winery-made-associati.html

* Anaia Wines Winery / Japaz Guerra Arquitectos. URL: https://www.archdaily.com/1012478/anaia-wines-winery-japaz-
guerra-arquitectos?ad_source=search&ad medium=projects_tab
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An air-to-water heat pump is used for heating. Rainwa-
ter is collected in a storage tank and used to irrigate
the vineyard. The use of materials such as reinforced
concrete, glass, metal, wood (oak and acacia) is clean
and maintains the organic form of the building.

Locating the building directly in the vineyard in
open countryside minimizes the transport of raw mate-
rials and workers within the winery. However, this also
placed high demands on the architectural and landscape
integration. The building shape in the form of a gen-
tle curve and the landscaping of the extensive roof area
creates the feeling of a hill between hills, a natural fu-
sion with the environment. The overall impact and ben-
efits of intensive landscaping on both the landscape and
the building will only become apparent over the years
(Fig. 6).

Cote Rocheuse Winery, Varvarovka, Russia (Sev-
erin Project architects), 2020.

Located in the picturesque hills of the Krasnodar
region near Anapa, the new winery is a modern win-
ery with an attractive design (Fig. 7). The perception of
the building is defined by the antithesis of “rectangular
versus bionic” or “technocratic versus natural”. Wine
production is based on the principles of gravity-fed
winemaking, which define the winery’s architectural
plan and strict functional layout.

The entire technology is contained in a simple rec-
tangular volume integrated into the slope on the site.

Gravity winemaking eliminates the use of mechanical
means of pumping grapes, the cellar tanks are filled by
gravity, so the production rooms must be on different
levels. The cellar contains storage and tasting rooms.
The upper volume, with its rounded shape reminis-
cent of beach pebbles from the local coast, is orientated
towards the public areas — it houses the restaurant,
café and panoramic terrace with access to the roof.

RESULTS

Winery buildings have been designed by many of
today’s most renowned architects, such as Santiago Ca-
latrava, Mario Botte, Frank Gehry, Alvar Siza, Raphael
Moneo, Jacques Herzog, Zaha Hadid, Pierre De Mey-
ron, Steven Holl, Chris Kelly, Jean Nouvel, Yannis
Yaniotis, Michael Geis, Alexandra De Acosta, Richard
Rogers and others. We can also mention the names of
architects whose creative work is mainly linked to win-
eries — Jesis Manzanares, Filipe Maziére, Jestis Maria
Pascual and others.

The ecological design principles of modern winer-
ies are the subject of research by a large number of au-
thors from different countries such as F. Shu-Yang [9],
A.B. Giiltekin and V. Alparslan [10], P.O. Akadiri [11],
J. Loveland [12] and others.

The results of the study show that the modern win-
ery buildings considered share many common charac-

Fig. 6. Architectural solutions of Gurdau winery, Czech Republic (architect Ales Fiala): a — bird’s eye view; b — Interior of

wine storage; ¢ — exterior in the evening; d — interior of public area’

> Gurdau Winery / Ales Fiala. URL: https://www.archdaily.com/1001087/gurdau-winery-ales-fiala?ad_source=search&ad

medium=projects_tab
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teristics. Located directly in the vineyard area, they are
maximally integrated into the environment, take into
account and utilize the terrain, and are thoughtfully
placed in terms of building orientation. In all of these
examples, the architectural solutions allowed the tech-
nology to utilize gravity drop (by placing the process
from top to bottom) and neutral soil temperature for
wine maturation (by partially burying the building
underground). Roof landscaping, the organization of
a ventilated roof, and the use of shading systems made
it possible to organize passive cooling methods. All
buildings include an integrated waste management sys-
tem, and most choose to use renewable energy sources
such as geothermal energy, solar photovoltaic panels on
the roof, and rainwater recycling.

By analyzing the examples of wineries presented
above, a number of recommendations can be made to im-
prove the stability of designed winery buildings. Consid-
ering these recommendations in the design will increase
the stability characteristics of the winery building.

1. Moving production closer to the vineyards.

The urban planning measure of locating the build-
ing in the vineyard or at a distance of no more than
5 km minimizes the need for long transport of raw ma-
terials and workers, avoids the fencing of the territory,
which is necessary when the winery is located in an es-
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tablished building, forms a more ecological image of
the building [13].

2. Selecting the optimal shape and orientation of
the building.

One of the most obvious challenges in the de-
sign of modern wineries is to improve the energy ef-
ficiency of the building and minimize energy consump-
tion. The main energy source of wineries is electricity
(92 %), followed by fossil fuels such as gas and diesel
(9 %) [14]. Some studies show that wineries with wine
production of more than 50,000 hl/year consume elec-
tricity at a rate of 4 kW-h/gl, while small wineries with
production of 25,000 hl/year or less consume electricity
at a rate of 16 kW-h/gl [15].

The shape of a building influences the efficiency
of energy resources use; energy savings from utilities;
use of favourable and neutralization of unfavourable
environmental influences. An elongated, smoothed and
compact building form without many volume cut-outs
is the best solution from the point of view of energy
efficiency. To increase energy efficiency, it is necessary
to reduce the specific perimeter of external walls m/m?
(ratio of the perimeter of external enclosing structures
to the floor area) [16]. Proper orientation of the building
makes it possible to reduce the negative impact of so-
lar radiation in the warm period of the year and reduce
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Fig. 7. Architectural solutions of Cote Rocheuse winery, Varvarovka, Russia (Severin Project architects): a — exterior;
b — main facade; ¢ — interior of production facilities; d — side facade®

¢ Cote Rocheuse Winery / Severin Project. URL: https://www.archdaily.com/952127/cote-rocheuse-winery-severin-project
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the cost of cooling the building, and in the cold period
of the year to save money for heating.

3. Utilisation of underground space.

To reduce energy consumption in the production
process, architects often use passive cooling techniques
by placing parts of buildings underground or partially
underground to take advantage of the constant tempera-
ture of the ground. Placing wine storage facilities where
their walls can be in contact with the ground most often
eliminates the need for additional cooling. Air move-
ment from a fan coil cooling an above-ground barrel
room dries out the barrels and increases wine evapora-
tion. To counteract this, many winemakers additionally
humidify the room, which can have its own negative
consequences (e.g. fungal contamination). An under-
ground barrel storage room that does not need to be
cooled will not contribute to wine evaporation, which is
more cost-effective. Walls in contact with the constant
temperature of the ground provide reduced heating and
cooling costs.

4. Arrangement of public areas in a ground glazed
volume.

Maximum permissible translucency of external
structures of public areas, installation of additional
translucent elements with double glazing (skylights,
high ceiling windows, different types of skylights and
other additional sources of daylighting) in such a way
that direct sunlight does not reach the tank or bar-
rel in the production areas, will increase the level of
daylighting, reduce energy costs, improve the comfort
of the working environment of the staff and guests of
the winery.

5. Integration of the building into the surrounding
environment.

The architecture of modern wineries should strive
for unity with the natural environment, harmonization
of the volume with the surrounding space, “opening”
the building from the inside to nature, inclusion of ele-
ments of nature in the interior, access to natural day-
light, fresh air, green spaces, open water spaces, etc.
This improves the general condition of the staff and
guests, reduces fatigue and stress, and mitigates some
of the negative effects of the artificial environment on
health. The use of translucent elements and open areas,
which are permissible due to thermal and technical de-
sign considerations, gives a relieving psychological ef-
fect and interesting architectural images.

When designing on a difficult terrain, the optimal
solution is to create a terraced structure of the winery
integrated into the landscape. Terracing helps to mini-
mize energy consumption in the production process,
integrate the architectural composition into the natural
environment, and create a unique architectural image.

6. Shading factor increase.

Reducing the effect of sunlight on the building
surface can significantly reduce the load on the cooling
system. Landscaping techniques can be useful by plant-
ing trees along the south and west sides of the winery,
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where the maximum sunlight comes from. Installing
vertical wall grilles for growing grapes will also allow
for shading walls. This concept can significantly reduce
winery cooling costs. In summer, south-facing rooms
need to be protected from overheating. For this purpose,
fixed or movable louvres are used, roof overhangs are
provided, or natural protection from the summer sun —
shade from deciduous trees — is used.

7. The presence of technological openings for
a passive ventilation system.

Passive ventilation systems operate due to the dif-
ference in pressure inside and outside the building, cre-
ated by daily fluctuations in atmospheric pressure,
wind, temperature changes, etc. Passive (or natural)
ventilation systems require technological openings
(usually windows, doors, as well as special architectur-
al solutions, such as perforated walls; and engineering
solutions, such as a wall supply valve, window ventila-
tion valves) through which air exchange occurs. This
process reduces the need for mechanical ventilation and
reduces energy consumption.

8. A thoughtful approach to material selection.

The use of certain materials can have a significant
impact on the sustainability of a winery. Preference
in architectural solutions, both exterior and interior,
should be given to natural materials. Structural materi-
als should be chosen so that they have minimal environ-
mental impact and are easily recyclable.

Reducing heat loss can be achieved by improving
the type or amount of insulation material. Thin-walled
structures are cheaper to construct, but in operation they
lose heavily to buildings with multi-layer structural in-
sulation.

The use of innovative materials (e.g. roofing mem-
brane) can also have a significant impact on the sustain-
ability performance of a building. Roofing paints that
contain pigments that reflect infrared radiation have al-
ready been developed. Such roofing reduces the amount
of heat-absorbing light and creates a cool roof even in
black. Cool roofs reduce heat absorption and cooling
costs.

9. Flexibility in design solutions.

The possibility of modernizing and transforming
part of the space without changing the basic structural
elements, the ability to adapt to the changing needs of
the user, i.e. to change physical, aesthetic or technical
characteristics during a certain period of the life cycle, is
an undeniable advantage in our rapidly developing age.

10. Adaptation of buildings to new use.

If there is the slightest opportunity to renovate
an existing building on the site, or to give it a second
life under a different use (e.g. storage for equipment),
then this should be taken advantage of, this is also part
of the principles of sustainable development. For exam-
ple, Hightower Cellars produces wine in a renovated
stable block. Boxwood has developed a master plan to
maintain the existing winery while a new winery is built
next to it. The new winery will be smaller, use fewer
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resources and cost less because the existing facility is
planned to be used as a warehouse.

11. Simplifying production through gravity pro-
cesses.

Modern wineries should preferably be between
two and four storeys in height to minimize building
area and landscape impact. This also favours the use
of a more energy-efficient production technology —
“gravity winemaking”, where the must moves through
the different levels by gravity, with minimal use of
mechanical force. The scheme of work is as follows:
the grapes arrive after harvesting on the upper level,
then after separation of the crest it moves down under
the press, then the juice flows down to the level below
and so to the level where bottling and storage are car-
ried out. The use of natural gravity minimizes the en-
ergy costs of wine production.

12. Integration of alternative energy facilities into
the building structure.

The use of alternative energy means (wind, solar,
earth, water and biomass) in winery architecture con-
tributes to the energy efficiency of buildings.

CONCLUSION AND DISCUSSION

Wine production is becoming increasingly expen-
sive, largely due to rapidly rising energy and material
costs. Wineries that follow the principles of sustainable
development can generate higher profits by reducing
operating costs, have less negative impact on the envi-
ronment during construction and operation, and extend
the life of the building while improving working condi-
tions.

The study of scientific works and design materi-
als of modern wineries, their analysis and comparison
allowed to identify a number of methods, techniques
and recommendations that allow to develop the sustain-
ability of the architecture of wineries.

The long-term operational savings provided by
each of the identified methods offset the initial costs of
more expensive solutions. Many do not add to the ini-
tial costs.

A side benefit of using these sustainability prin-
ciples is the creation of a healthier work environment,
which leads to increased productivity.
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