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Annomayuna. Ha cerogHsmHui [eHb B YKpauHEe B YCIOBHUAX WHTEHCHBHOIO DPa3BUTHS
MIPOMBINTUICHHOCTH 3HAYUTENIBHO YXYIIIWIACh IKOJIOTHYECKass oOcTaHoBKa. WHIycTpuamu3arms,
WHTEHCHUBHOE MCIOJIb30BAaHUE TIPUPOIHBIX PECYPCOB HApyIIalOT paBHOBECHE B MPUPOIHOMN cpee.
DKocHcTEMa CTAaHOBUTCS BCe OoJiee ys3BUMOM. B Kpyry 3Tux npo0ieM XoTenoch Obl yriyOUuThCS B
HOBBIC DHEprocOEperarone METOAbl B CTPOHUTEIBCTBE, KOTOpbIE HE OyIyT 3arps3HATh
OKPYXAaIOIIyI0 Cpery, HO M HEKOTOpble W3 HUX OYyAyT ee yiydlath. B cTathe mpoaHaan3upoBaH
3apyOCKHBIA OMBIT CTPOUTENIBCTBA, CTpAaTeruu (HOPMHUPOBAHMS dHEProcOEeperaroniero 3JIaHus, a
TaKkk€ BBIIBUHYTHI ~OCHOBHBIC TMPHUHIUIBI  (POPMUPOBAHUS  APXUTEKTYPHOTO  pEIICHUS
9HEprocOEperaromiero 31aHusl.
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Ipuoninposcvka depaicasna axademis 6yOieHuymMea ma apximexkmypu

Anomauyia. Ha choronHimHii n1eHp B YKpaiHi B yMOBax 1HTEHCUBHOTO PO3BUTKY MPOMHUCIOBOCTI
3HAQYHO TMOTIpIIMJIACS EeKOJIOTiYHa oOcTaHOBKa. IHAycTpiamizamis, 1HTEHCHBHE BUKOPHUCTAHHS
HOPUPOAHUX PECYpCiB MOPYLIYIOTh PIBHOBAry B IPHUPOJHOMY cepelroBuili. Exocucrema ctae Bce
OB Bpa3nuBOIO. Y KOJI IMX IpoOiieM XOTutocs © 3arnuOuTHCS B HOBI eHeprosdepirarodi
MEeTOAM B OYIIBHUIITBI, 5IK1 HE OyAyTh 3a0pyAHIOBATH HABKOJIMIIIHE CEPEIOBHIIE, aje 1 ACsIKI 3 HUX
OyIyTh HOTO TIOKpaIlyBaT. Y CTATTI MpOaHaIi30BaHO 3apyOiKHUIA TOCBI OyMIBHUIITBA, CTPATETil
bopmyBaHHs eHepro30epirarouoro OyIUHKY, a TaKOK BUCYHYTI OCHOBHI NPUHIMIHU (OPMYBaHHS
apXITEKTYPHOTO PillIeHHs eHepro30epirarouoro Oy IMHKY.
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OyIIBHUIITBO.
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Abstract. With the most intensive development of industry, the ecological situation has
significantly deteriorated. Industrialization, intensive use of natural resources upsets the balance in
the natural environment. The ecosystem is becoming increasingly vulnerable. In the circle of these
problems, I would like to delve into new energy-saving methods in construction that will not
pollute the environment. In addition, foreign experience will be analyzed and basic principles are
distinguished that was used before. Often, an energy efficient building is presented as several
independent, innovative, energy efficient solutions. It turns out that the fact that these independent
decisions can mutually reduce their initial effectiveness and, in some cases, even lead to a negative
effect is not revealed. Also highlighted the basic principles of the architecture of energy-efficient
buildings. Where without influence of construction on energy efficiency, new technologies will be
highlighted in a constructive component. I will also emphasize the simplest way to reduce the
degree of environmental pollution - energy saving, namely, a more rational expenditure of energy.
As time goes on and technologies are developing, you should not dwell on traditional energy
sources. Traditional sources include thermal, atomic, and water flow energy. Non-conventional
and renewable energy sources include solar, wind, geothermal, sea waves, biomass, wood,
charcoal, peat, shale, and tar sands. Solar energy is the most powerful and affordable of all types of
non-traditional and renewable energy sources. This type of energy is environmentally friendly, as
there are no toxic and dangerous emissions into the atmosphere, they do not pollute the water or
the soil, they do not even have hazardous radiation. Groundwater and surface layers can be used to
provide energy. The energy that has been saved can be used to replace the newly produced, thus
reducing environmental pollution. One type of energy is geothermal energy. Geothermal energy is
distinguished by the form in which it escapes from the ground, it is dry steam, escaping from the
ground without droplets of water and impurities. It is very convenient to use for rotation of
turbines that produce electrical energy. Moreover, condensed water, as a rule, remains fairly clean
and can be returned back to the ground or even to the nearest water bodies. «Wet steam » is a
mixture of water and steam. In this case, the task is somewhat more complicated, since it is
necessary to first separate the steam from the water, and only then use it. Water droplets can
damage turbines. "Binary cycle system." Just hot water rushes out of the ground. Using this water,
iso-butane is converted to a gaseous state. Then use iso-butane steam to rotate the turbines. This
water can be used for direct heating of premises - centralized heat supply. An important factor
determining the nature of energy-efficient architecture abroad is climate. Particular attention is
paid to the terrain, climate, shape of the building, its orientation, as well as the use of modern
technology in space planning solution. In the ecological architecture of regions with not very
pronounced winds and overcast winters, energy and resource conservation is usually associated
with the introduction of efficient insulating materials, energy-saving equipment and technologies.
The orientation of the buildings should be chosen so as to maximize the use of solar radiation,
which provides heat and light in building. Also environmental materials, which can also affect the
energy consumption of the building. Now, there are many alternatives, such as
«Cordwoodmasonry» technologies have high impermeability and fit well into the environment,
being a unique example of organic architecture. Also, «Earthbags» is an alternative technology for
building walls and domes of houses from fabric-filled fabric bags or pipes.

One of the most important things is that ecological structures are built mainly outside the
city, and now it is necessary to improve the environment in the industrial zones of the city, in
residential areas that are rather heavily polluted. The environmental situation of cities, especially
industrial ones in a terrible state, is quite a lot of waste into the environment. A large number of
new high-rise buildings that do not take into account the maximum amount of light and a number
of passing highways. Introducing new ecological constructions and using new methods of energy
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saving, such as biomass energy, earth energy, ecology in cities and residential settlements, to
improve significantly. It is quite possible to build an ecological space for life in the city.

Despite the large number of works written on the topic energy conservation and ecology in
architecture, mainly engaged in this topic engineers. Much attention was paid to the development
of energy-efficient low-rise housing. In this work, preference is given to civilian buildings and
how to preserve them as much as possible and not to harm the environment.

Key words: energy efficient buildings, architectural forms, ecosystem, energy, green building.

Ilpoonema wuccneoosanus. Mano3ajleiicCTBOBaHHbIE WHHOBAIMOHHBIC CHUCTEMbI IS
9HEprod(HHEKTUBHOTO CTPOUTEIILCTBA.

Ob6vexm uccnedosanus. IHeprodPPEKTUBHBIC 31aHUS U COOPYIKCHUSI.

IlIpeomem uccneoosanusn. Ilpunnunel GopmupoBaHust SHEProdPPEKTUBHBIX 3MaHUN B
TOPOJACKOH cpefie.

ILlenv pabompr. O603HAUNTH OCHOBHBIE NMPUHIMUIBI (POPMHUPOBAHUS SHEPTrodPPEKTUBHBIX
3MaHU B TOPOJCKOM cpene, a TakkKe BBLICTUTH Oonee 3(PQEeKTUBHBIE SHEPrOPECypCHI,
3aTpayrBacMble Ha DHEProCHAOKEHUE 3[aHUH, IMyTeM NMPUMEHEHUS WHHOBAIIMOHHBIX DPEIICHHH,
KOTOpPBIC  OCYIIECTBHUMBI ~TEXHUYECKH, OOOCHOBAaHbI HSKOHOMHYECKH U TIPUEMJIEMBI C
HKOJIOTHYECKOM U COLIMATILHOM TOYEK 3PEHUSI.

3aoauu pabomot. [IpoBecTn aHanM3 pa3BUTUS MPOOIEMBI YHEProd(PHEKTUBHOCTH 3TaHHM;
U3yYUTh HayYHBIE OCHOBBI IPOEKTUPOBAHUS YHEPTr03(h(HPEeKTUBHBIX 3/1aHU;

Ananuz nocinedonux ucciedosanuil u nyoauxayuii. BriepBeie B HICTOpUM Ha TJIOOATHEHOM
sHepropopyme «PMO-92» uyenoBeuecTBO NMpHU3HAIO HEOOXOAUMOCTH MEpEXoja MHUpa, CTpaH U
TOPOJIOB HA MYTh YCTOWYMBOTO PAa3BUTHs, a CICHUATHCTBI: TPAAOCTPOUTENN, APXUTEKTOPHI,
CTPOUTEIHN MPHILLIH K PEIICHHUIO O BO3MOXXHOCTH YCTOWYMBOTO MPOESKTHUPOBAHUS U CTPOUTEIIHCTBA
TOPOJIOB, KOTOPBIC MOJIEPKUBAIN ObI UX yCcTOWUMBOE passutue [1, c.18].

[TepBoe B Mupe 3/1aHuE, KOTOPOE MPOU3BOAMUT YHEPTHH OOJIBIIE, YEM PACXOAYET — KHUIIOH
nom «lemmorpomn», Ppaitdbypr, ['epmanusa: 100-mpolieHTHass pereHEPAaTHBHOCTh, OTCYTCTBHE
BBIOPOCOB, HEHTpasibHBIA ypoBeHb 3MuccHM CO2— M B UTOre IeHEpUPYeTCs HAMHOIO OOJblle
9HEepru, 4YeM mnotpedmsercs. OnHa CTOPOHA IMIMHAPUYCCKOTO 3aHUS HMEET TpOHHOe
OCTEKJICHHE C TIOHWKEHHOW TeIUIONPOBOJAHOCTBIO, a Jpyras CTOPOHA — YCHUJICHHYIO
TEIUIOM30JISIIIHIO. JIoM yCTaHOBJIEH Ha CTOJOE, YTO TIO3BOJISIET €My aBTOMATHYECKH BpaIlllaThCs Ha
180 rpaaycoB B TeUeHHE JHS, CIEIys 3a COJNIHIIEM. Ha Kphbiilie yCTaHOBJIEHBI COJTHEUHBIC OaTapen
MOIIHOCTBIO 6,6 kBT*4ac, W Kak y»e TOBOPWJIOCh, TEHEpaIus AJICKTPOIHEPTHH IPEBHIIIACT
norpebieHue B MATH  pa3. MOXKHO Jaxke cKa3aTh, 4YTO OTOT JIOM MATUKPATHO
HHEPromnoNoKUTeNbHBINA. Ha kpbimie «I ennotpomnay pacnosioxeHna Oonplinas ¢poToraibBaHu4ecKas
YCTAHOBKA, «COJHEYHBIA mapyc» Iomanpso 54 ™?, cocrosmmid u3 60 wmoxyneit w3
MOHOKPHUCTAITMYECKOT0 KpeMHus. «['enmnorpormy», mo cyTu aena, npeacTaBisier co0oil «cOOpHBIN
JIOM» — KOHCTPYKIIMIO M3 IpEeABapUTEIbHO HM3IOTOBJIEHHBIX MojnyJyied. [naBHbI Marepuan B
COJIHEYHOM JIOME — JIEPEBO, BO30OHOBIISIEMBIN M SKOJOTHYHBIN CTPOUTENBHBIN MaTepuai (puc.l).
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Puc.1. XKunoit nom «I'enuorpom»

Breinaromutics apxurexktop Hopman ®@octep (Sir Norman Foster) numer: « ApXUTEKTOPBI
HE MOTYT DPELIMTh BCE MMPOBBIE 3KOJIOIMYECKHE NPOOJIEMBI, HO MBI MOXKEM HPOEKTHPOBATH
3MaHMs, TPEeOYIOLIMe TOJNBKO YacTh MOTPeOIsIeMOi HBIHEUIHEeW SHEpruH, KpoMe TOro, Onaromaps
Ha/JIeXKAIIEMy TPaOoCTPOUTEIBHOMY ITUIAHHPOBAHUIO MBI MOKEM BIMSATH Ha TPAHCHOPTHBIE
notoku. Pacrmonoxkenune M (yHKIMOHAJIbHOE HAa3HAYEHHE COOPYKEHMs, €ro KOHCTPYKTHBHAs
rHOKOCTh W TEXHOJIOTMYECKUH pecypc, opHueHTauus, (opmMa ¥ KOHCTPYKIUS, €r0 CHCTEMbI
o0orpeBa ¥ BEHTHJISAIHMH, XapaKTEPUCTUKU UCIOIb3YEMBIX NP CTPOUTEIHCTBE MAaTEPUAIOB — BCE
3TU HapaMeTphbl BIUAIOT HAa KOJUYECTBO YHEPIUH, TPeOyIoLelcs A BO3BEACHUS, SKCILTyaTalluu
U TEXHUYECKOTOo OOCITy)KMBaHUS 3/IaHMs, a TaKXkKe JJs TPAHCIOPTa, IBMXKYIIErocs K HEMY U OT
Hero» [2, ¢.45].

ABTOp NEPBBIX MPOEKTOB KHIIIBIX JTIOMOB PsA0BOH 3acTpoiiku Bonbdranr daiict. [log ero
pykoBoJCTBOM B ['epmanuu OTkpeIT MHcTuTyT maccuBHoro aoma (Hapmmrant). Boabgranr
@aiicT B CBOMX MPOEKTaX HCIONB3YyeT KaK SHEPrHI0 OT aJbTePHATUBHBIX MCTOUYHUKOB (ComHIa,
BeTpa, Henp 3eMIId, BOJBI), TaK U TEIUIOBYIO SHEPTUIO, BHIPAOATHIBAEMYIO KXHUTEISIMU JIOMa U
OBITOBBIMU IPUOOPAMH.

OnHO U3 caMbIX TEXHOJOTHYECKUX 3AaHUN MHUpA, C HYJIEBBIM YPOBHEM SMUCCUU yTIepoaa
— Zero Carbon Building (ZCB) naxoautcs B I'oHKOHre B pailioHE KOMIUIEKCHOM 3aCTpOMKH
Kowloon Bay. 3nanue pacnoiokeHO TakuM o0pa3oM, YTO €ro CTEHbl W KpbIlla MPUHUMAIOT
MaKCHUMAaJIbHO BO3MOYKHOE KOJIMYECTBO CONHEYHOW YHEPTHUU. BONBIIMHCTBO BHEIIHUX JJIEMEHTOB
KOHCTPYKLIMHU CJI€JIaHO M3 CTEKJIAa, YTO OTKPBIBAET JAOCTYI €CTECTBEHHOMY CBeTy. OOBEKT Takke
UMeeT HaKJIOH, O6Jaronaps KOTOPOMY JBHXKYIIHMECS MO MOBEPXHOCTH MOTOKU BO3AyXa MOMAJal0T B
CIeNMATbHBIC YIIOBUTEIH U TIOMOTAIOT paboTe BEHTHIISIIMOHHBIX CUCTeM. B kadecTBe OJHOTO U3
BUJIOB OMOTOIUIMBA UCIIOJIB3YIOTCS OTXO0/IbI Maciia 1ociie MPUroTOBIEHUS MUIIH (puUc.2).

Yacto »sHeprodddexkTUBHOE 3/aHHE TPEACTABIACTCS KaK HECKOJbKO HE3aBUCHMBIX
MHHOBAIIMOHHBIX 3HeprocOeperaromux pemeHuid. [lpn 3ToM oKka3bIBaeTcsi HEBBIIBICHHBIM TO
00CTOSATENBCTBO, YTO ITH HE3aBUCHMBbIE PEIIEHHS] MOTYT B3aHUMHO CHIDKATh UX MEPBOHAYATIBHYIO
3¢ (HEKTUBHOCTB, @ B HEKOTOPBIX CIIydasx JaXKe MPUBOJUTE K OTpuliaTesibHoMy dddekry [3, ¢.79].

B Hamm qHM TeXHUKA U TEXHOJIOTHS MEHSIOTCS HACTOJIBKO OBICTPO, UTO «OIIBIT» MPOCTO HE
yCIeBaeT HAKAIUIMBATHCS, A «3PaBbIil CMBICI» JIETKO MOXET 0OMaHyTh, €CIIM OH HE ONUPAETCs Ha
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HAy4yHbI METOJ NoMCKa Hawilydlero pemeHus. CUCTEMHBIN MOAXO0J JOJKEH SIBUThCS OCHOBOM
METO0JIOTUU COBPEMEHHOT'0 IIPOEKTUPOBAHUS dHEProdhHEKTUBHBIX 30aHUH [3].

L i .

Puc.2. Pazpes Zero Carbon Building

Ilonyuennvie pesynomameol ucciedosanus. BpeMs UIeT U TEXHOJIOTUU PAa3BUBAIOTCS, HE
CTOUT OCTaHABJIMBATHCS HA TPATUIIMOHHBIX HCTOYHHKAX 3HEpTruu. K TpaJIuIMOHHBIM HCTOYHUKAM
OTHOCATCS: TEIJIOBasi, aTOMHasl U SHEPIHs NMOTOKa BoJibl. K HETpa uIIMOHHBIM U BO30OHOBIISIEMBIM
MCTOYHUKAM PHEPruM OTHOCATCS: sHeprus CoiHIA, BETpOBas, Te0TepMaibHasi, YHEPTUSI MOPCKUX
BOJIH, SHEprusi OMOMacchl, IPEBECHUHBI, JPEBECHOTO yrisi, Topda, CIaHIEeB, OUTYMHHO3HBIX
MECYAHUKOB.

Hcrounuky, KOTOpble COKpaIlaloT NOTpeOJeHHE PHEPruM B 3JIaHUU: CUCTeMa «BOJSHAas
CTEHa», «COJIHEYHAs CTEHA», «BOJIOHAJIMBHAS KPOBIIS».

Cucrema «BOJOHATMBHAS KPOBJISH) — MOBEPX HACTUIIA KPOBJIM YKJIAbIBAIOT HAIIOJHEHHBIC
BOJI0M OaJIJIOHBI U3 YEPHOTO MaTepuana TOJMUHONW 0koio 200 MM, 3aKpbIBa€Mble B HOUHOE BpeMs
TpaHCPOPMHUPYEMBIMU  TETIJIOU3OJIUPYIOMMME dKpaHamu. CoOJHIIE HarpeBaeT BOJYy, a BOJAA
Onaronapsi ceoemy Oosibiiomy o0bemy (6onee 100 m) HarpeBaeT 3aanue. [ MUPKYISAIUA BOJIBI
MOET OBITh YCTaHOBJIEH Hacoc. B jeTHWil mepuox BojJa HOYBIO OXJAXKAAETCs, a JHEM IpHU
3aKpBITBIX JKpaHaxX oxjaxpaaeT 3naHue. ConmeyHas dHepeus A6uAemcs Haudojiee MOWHBIM U
0OCMYNHbIM U3 8CEX BUO08 HEMPAOUYUOHHBIX U 80300HOBIAEMbIX UCHOYHUKOG dHepeUl. ITOT BUJL
SHEpruM abCOJIIOTHO HKOJIOTMYEH, TaK KaK HET HHUKAKWX SJAOBUTHIX W ONACHBIX BBIOPOCOB B
aTMoc(epy, OHM He 3arpsA3HsIOT BOJly WU MOYBY, Y HUX JIaXKe OTCYTCTBYET OIIAaCHOE U3JIyUYCHHE.

Ilpunyun  ucnonvzoeanuss menna 3emau — O0O0UH U3  MANO3A0EUCMBOBAHLIX 8
cmpoumensbcmee, Ho 0OUH U3 CAMbBIX AP HeKMUBHDIX.

B kauectBe oOecriedeHHss SHEPrMM BO3MOXKHO 3a/IEHCTBOBaHHE MOJ3EMHBIX BOJI H
MOBEPXHOCTHBIX CJI0€B 3emiiu. [Ipu ncronb30Banuu Teria 3eMin BhIACISIETCS BA BUA TEIIOBOM
SHEPruu: BBICOKOMOTEHIMAIbHAs U HU3KONOTEHUHUaNbHAs. VICTOUHMKOM BBICOKONOTEHIMAIBHOM
TEIUIOBOM DHEPrUM SIBJSIOTCS THAPOTEPMANIBHBIE PECypChbl — TepMajbHbIE BOIbI, HArpeThie B
pesyjbTare TeOJIOTMYECKHUX IPOLECCOB [0 BBICOKOM TeMIleparyphl, 4YTO IIO3BOJISIET UX
WCITOJIB30BATh IS TeTUIOCHAOKEeHM 31anuii [4, ¢.28].

Cy1ecTByeT HECKOJIbKO CIOCOOOB HCIOJIb30BaHUS reoTepMalbHOM 3Hepruu. Hampumep,
MOYKHO HCIIONIb30BaTh TOPSYHE MOA3EMHBIE BOJABI JJIsi 000TpeBa KHIIBIX JOMOB, BCEBO3MOXKHBIX
NPEeNNPHUITHA WKW yupexaeHuid. Ho OomibImmii MHTEpEeC BBI3BIBAECT HCIIONB30BAHUE TEILIOBOU
SHEPTUU JIs TPeoOpa30BaHuUs €€ B AIEKTPOIHEPTHUIO.

I'eoTepmalibHy10 SHEPIruI0 pa3auyalT no gopme, B KOTOPOH OHA BBIPHIBACTCS H3-TIO]
3eMJIH:
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° «Cyxoif map». 310 map, BBIPBIBAIOLIUIICS U3-TIOJ 3eMiIM O€3 KalleleK BOAbl U MpUMeEcei.
Ero ouenp ymoOHO HCIONB30BaTh AJIsi BpalleHUs] TYpOWH, BHIPAOATHIBAIONINX SJIEKTPUUECKYIO
SHEpPruro. A KOHACHCUPOBAHHAs BOJA, KAaK MPABUJIO, OCTAETCA OBOJBHO UHUCTOM M €€ MOXKHO
BO3BpalIaTh 00PAaTHO B 3eMJIIO WM JaXKe B OJIMKaNIIIe BOJIOEMBI.

° «Bnaxnplii map». 3T0 cMechb BOAbI W mapa. B mgaHHOM ciydae 3ajgaya HECKOJIBKO
YCIIOXKHSIETCS, MOCKOJBKY MPHUXOJUTCS CHavajla OTAEIWTh Map OT BOJbI, a JUIIb IOTOM €ro
MCTIONB30BaTh. Karum Bobl MOTYT IOBPEAUTH TypOUHBI.

. «Cucrema ¢ OMHApHBIM IUKIOM». M3-TI07 3eMIM BBIPBIBAETCSI MPOCTO Tropsiyas BOJA.
Hcnonb3ys 3Ty Boay, M300yTaH MEpPEBOJAT B Ia3000pa3HOE COCTOSHHUE. A 3aTe€M HCIOJIb3YIOT
M300yTaHOBBI Tap Juis BpamieHuss TypOuWH. OTy BOQY MOXHO HWCIHOJIB30BaTh IS
HEMOCPEACTBEHHOTO 000TpeBa MOMEIIEHNUN — EHTPATN30BaHHOE TEIIOCHA0KEHHE.

Takxe ucnonvzosanue sHepeuu OUOMACCHL, KAK OOUH U3 HOBbIX MEMOO08 IKOHOMUU
9HepeUl.

CoBpeMEeHHbIE TEXHOJOTMM TIO3BOJISIIOT 3a CYeT Ouomacchl mepekpbiTh  6-10%
HEPreTHUECKUX MOTPEOHOCTEH MPOMBIIIJICHHO Pa3BUTHIX cTpaH. Kaxaplid rox Ha 3emiie myTem
dboTtocuHTe3a 0Opazyercs 6osee 120 MiIpT TOHH OPTaHUYECKOTO BEIIECTBA, YTO COMOCTABUMO C
40 mupn ToHH He(TH. B KauecTBe OGMOTOIUIMBA MOTYT OBITh UCIIOJIb30BaHbl: OHOMacca IPEBECHHBI,
OTXO/IbI PACTCHUEBOICTBA, TOPIOYHE OTXO/IbI MUIIEBOM MPOMBIIIIIEHHOCTH ¥ )KHBOTHOBOJICTBA.

BaxxapiM (akTOpoM, OMpenensommM Xapakrtep 3Heprod(PpQGeKTUBHON apXHTEKTyphl 3a
pyOexoM, SBISETCS KIMMaThudeckuil acekT. Ocoboe BHUMaHUE YIensIeTcs pelbedy MECTHOCTH,
KIUMaty (ucrnosib3oBanue >Hepruu ConHIa U BeTpa), GopMe 34aHus, €r0 OPUEHTAINH, a TaKKe
NPUMEHEHHUIO  COBPEMEHHBIX  TEXHOJOTMH B  OOBEMHO-IUIAHMPOBOYHOM  pemieHuu. B
IKOJIOTHYECKON apXUTEKType PETHMOHOB C HE CHUJIBHO BBIPQKCHHBIMH BETpaMH U TMACMYypPHOM
3MMOH, JHEpPro- M pecypcocOepekeHrne OOBIUHO CBS3BIBAIOT C BHEApeHHEM 3(P(EKTUBHBIX
M30JIMPYIOMIMX MaTepualioB, SHEprocOeperaroniero OoO0OpYyIOBaHUS M TEXHOJOTHH, a TaKxke
WHXCHEPHBIX CHCTEM BO30OHOBISIEMOW JHEPreTHMKHM — TE€X JKE€ TEIUIOBBIX HACOCOB H
pEeKynepaTopoB, ¢ NPeodJaAIOMIUM «HM30JUPOBAHHBIM» OT BHEIIHEH Cpelbl pPEKUMOM
SKCIUTyaTallidl 3[JaHUi. ApXHUTEKTypa 0pH O5TOM BIIOJHE MOXET OBITh «KIUMATHUYECKU
HelTpanbHOW». Ho B yCIIOBHSIX pe3KOro KOHTpacTa CTOPOH TOPU30HTA TOJBKO apXUTEKTYpPHO-
IpaJOCTPOUTENbHBIE  PELICHHs,,  YYUTHIBAIOLIME  TOJOBbIE  M3MEHEHHMs  BETPOBOIO U
WHCOJISIIUOHHOTO PEKMMA, YKe MOTyT obecrieduTsb 10 50% moTpeOHOCTel 3aCTPOMKHI B DJHEPTUH U
TeIUIe, U HE YYUTHIBATh 3TOT (aKT MO MEHbIEH Mepe HepazyMHo. OpHeHTalus 31aHui JOJDKHA
BBIOMpATHCS TAaK, YTOOBI MAKCHUMAJILHO MCIIOJIb30BATh COJIHEYHYIO pajMaliiio, 00ecredrBaromlyIo
TEIUIO M CBET B JKWJIOM 3JaHHH, T.€. YBEIUUYCHHE OCTEKJIeHHUS (acaga Ha I0KHOU CTOPOHE H
YMEHBILIEHUE HA CEBEPHOM.

B xome wuccnenoBaHuss ObUIM BbIJCNIEHB OCHOBHBbIE NPHHUMIBI (opMUpOBaHUS
APXUTEKTYPbI I3HEPro3PPeKTUBHBIX 3TAHUIL:

. OPUHLIUAI  ONpPENENICHUs BHYTPEHHEW IUIAHUPOBKH  3JaHWsI C  TOYKH  3PEHHUA
sHeprodh(PeKTUBHOCTH;

o MIPUHIINAII TETUIOBOTO 30HUPOBAHMS,

o APXUTEKTYPHO-KOMITO3UITMOHHOE PEIICHHE.

ITpu crpoutenscTBe 3HEProdhGHEKTUBHBIX 3[1aHUI CTOUT YUUTHIBATH KOHCTPYKTHBHYIO
COCTABJIAIOLIYIO, KaK OJHY M3 INIaBHBIX. Cpeou HuX 8bl0ensom:

o KOHCTPYKIIUSI KPOBJIU;
o MaTepHalbl Hapy>KHOW OOJIMIIOBKH;
o BBIOODP OCTEKJICHUS 3/TaHUI U COJTHIIE3AITUTHI.
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Ha maHHBIII MOMEHT CYIIECTBYET MHOXKECTBO aJbTEPHATUB PA3IMYHBIM CTPOUTEIbHBIM
Marepuanam. Hampumep:

1. Cordwoodmasonry wmiu earthwood — TeXHOIIOTHS HKOJIOTHMYECKOTO CTPOUTENHCTBA,
nosisuBiieecs: B 1970-x rogax B CIIA. Xumnbie aoma, NOCTPOCHHBIE IO TEXHOJIOTHUU
Cordwoodmasonry, HWMEIOT BBICOKYIO HENPOHHMIAEMOCTh M XOpOLIO BIIUCHIBAIOTCS B
OKpY’KaIOLIyI0 Cpefy, SBJsisi co00il HEMmOBTOPHUMBINM 00pas3el] OpraHuYecKoW apXUTEKTYPHI.
CTpouTenscTBO MO JTOM albTEepHATHBHON 3HeprocOeperaronieii TEXHOJOTHH 3HAYUTEIBHO
JenieBie oObIYHOrO OpeBeHuaroro. Kiaaka BBIOTHSETCS W3 KOPOTKUX OpPEBEH, YJIOXKEHHBIX
MOTIePEK CTEHBI Ha LIEMEHTHOM PacTBOPE, U W3/1aJIM HAIIOMUHAET KAMEHHYIO KJIaJIKYy.

2. Earthbags — anpTepHaTHBHAs TEXHOJOTHS BO3BEJCHUS CTEH W KYIOJIOB JIOMOB W3
3allOJIHCHHBIX TIOYBOM TKAaHEBBIX MEIIKOB Wi TpyO. Hambonee mmpoko 5Ta TeXHUKA
UCIIOJIb3YeTCsl TAIAHTIIMBBIM aMepUKaHCKUM apxuTekTopoM Hanepom Xamumu (1936-2008).

DKOJIOTHYECKHE THIBl KPOBJIH, KOTOPbIE BO3MOXHO MPUMEHSATH IMPH MPOSKTUPOBAHUU
sHeprodddextuBHOrO 3MaHUs: ® KambioBas kpoiist © UepennyHasi KpoBiist ® ['OHTOBAst KPOBJIAL.
Yepenuunas kposist. [IpeumyiiecTBa rauHsIHON YEPEIUIIBI: ® OTHECTONKOCTD; ® JI0JITOBEUYHOCTD; ®
HE3HAYUTEIbHBIC YKCIUTYaTAI[MOHHBIE PACXO0/Ibl; ® HEOTPAHUYEHHOCTH CHIPbS.

Haubonee npocmoti cnocod ymenvuiums CmeneHv 3acpsA3HeHUs OKpydcarouel cpeovl —
onepeocbepedicenue, T.e. 0ojee pa3yMHOE PacXOJOBAHUE PHEPTUU. DHEPrui0, KOTOPYIO YAAIOCh
COKOHOMHUTH, MOKHO TIPUMEHSTH B3aMEH BHOBBH IPOU3BOJMMOM, TakuM OOpa3oM CHIXKaS
3arpsi3HEHUE OKPY KAIOLIECH CpeIbl.

CTOUT OTMETUTH, YTO SKOCUCTEMY MOKHO HE TOJIBKO COXPaHATh, HO M YJIy4llaTh. 3eJIeHast
KPOBJII OYHMINAET OKPYXKAIOIIYI0 Cpeay OT 3arpsa3HEHHi, HO Takke uMeeT Oonee
MPOJODKUTEIBLHBIA CPOK CITYkObI. [ uapon3onsnus 37ech 3anuineHa ot Y O-u3i1ydeHus U pe3Kux
KoJIeOaHUi TeMIEepaTyphbl, YTO 3HAUUTEITHLHO 3aMeJISET Ipolecc ee pa3pyuenus |5, ¢.230].

Buoi6oowi.

1. B xozne paboThl ObLT M3yUYeH 3apyOeKHBIA U OTEYECTBEHHBIN OMBIT MPOCKTUPOBAHUS U
CTPOUTENILCTBA, YTO IMO3BOJIMJIO BBISIBUTH MEPOINPHUATHSI U CHOPMYJIMPOBATH OCHOBHBIC MYTH
HSKOHOMHUU DHEPTHH B 3/IaHUSX.

2. bbuli BBISBICHBI HCTOYHMKH, COKPAIIAIOUINE MOTPEOJIEHNE PHEPTUU B 3[aHUM, TaKHUe
KaK: CUCTEMa «BOJIIHAsl CTEHA», «COJIHEYHAs! CTEHA», «BOJOHAIMBHASI KPOBIIsH». Takxke BbIIEICHBI
OCHOBHBIE METO/IbI COEPEIKEHHSI FKOCUCTEMBI TOPOJIa — IKOHOMHUS SHEPTUH 3/1aHUI:

. DHeprusi OMOMacchl;
° [Tpuniun ncnonb30BaHUs TEIIa 3EMITH;
. ConHeuHas 3Heprus.

3. OOHapy>keHEeHbI aIbTEPHATUBBI CTPOUTEIHHBIM MaTepuaiaM, KOTOpbIe SBJISIOTCS Ooee
sHEeprocOeperarouMHi U HIKOJIOTHUECKUMH.
4. BolieneHbl OCHOBHBIE PUHIUITBI (HOPMUPOBAHUS YHEPT03(PPEKTUBHBIX 3AaHUI:

o NPUHLIUI ~ ONpeleNieHHss BHYTPEHHEH  IUTAHMPOBKM  3JaHUSl C  TOYKH  3PCHUS
9HeprodhHeKTUBHOCTH;
o NPUHIIUT TEMIOBOTO 30HUPOBAHUS;
o APXHUTEKTYPHO-KOMITO3UIIHOHHOE PEIICHUE.
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