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Dagmar

Advanced use of water to provide a cool micro-climate around buildings in the 21
century.

Cool water. From the earth, into plants. Onto the plant’s leaves; evaporating and
providing cool air. "Dagmar”. A historical name, connecting Denmark and Russia. The
Empress Maria Feodorovna of Russia was Princess Dagmar of Denmark before her
marriage in 1866.

She laid the current garden in the inner courtyard of the Winter Palace - and the trees
are now tall, allowing the possibility of enhancing the cool micro-climate there. Perhaps
such trees are not appropriate for some architectural styles, but they certainly allow the
possibility for a very advanced, yet simple, form for stabilizing the indoor climate of the
Winter Palace.

How is this appropriate to The Hermitage Museum? Well, quite simply, this “biological
air-conditioning” can create micro-climates in the courtyards of The Hermitage that are
cooler and cleaner in summer than the surrounding air, and this cool clean air can be
drawn into the rooms of the Winter Palace by selectively opening windows, and other
ventilation system inlets, that face onto the courtyard.

Visitors entering the courtyard through the main gates will be met by a cool breeze on
even the warmest and stillest days. And it will be self-regulating — the warmer the day is,
the more evaporation will occur, and there will be an increase in the quantity of air and a
decrease in temperature.

It is not just a question of temperature. Drawing aggressive exhaust fumes from
vehicles into the Winter Palace rooms is harmful to the artworks (not to mention
humans): diesel exhausts include volatile organic chemicals, extremely aggressive to
paints and varnishes.

It is well known that forest air is cool and clean, and this factor can be used, and has
been used for thousands of years, in building design, a link between the landscape and
the building.

Trees and plants are, hydro-dynamically speaking; biological water pumps, taking water
from the ground up to their leaves, for the prime purpose of photosynthesis, but also to
protect the leaves from the sun by cooling them by evaporation.

Evaporation, as also explained in the section "Palladio" concerning evaporation from
inside wall surfaces, is an enormously effective method for energy transfer.

On the inside of the buildings, surface materials elegantly harnessing evaporation use
the diffusion principles: Rococo air-conditioning? Here named “Palladio”.

Outside the buildings, plants are just as naturally using evaporation of water to cool
themselves and the surrounding air. Biological air-conditioning? Here named “Dagmar”.

Technically, evaporation of 0.2 liters of water provides the same amount of cooling as
one liter of water cooled from 100 degrees to 0 degrees, or 40 cubic meters of air
cooled by 10 degrees.

Think of this please. 50 grams of water, a small vodka glassful, has the latent energy to



cool 10 cubic meters of air from 30 degrees to 20 degrees.

And all this without any complicated mechanical devices to pay for, to maintain, to
constantly supply with expensive electricity, to hear!, to find space for, to replace after
20 years — more expense!, more unsustainable “growth”.

No. Evaporation gives simple cooling: a gift of nature, from God. And to make it even
easier, God has given us water pumps, taking moisture from the ground high up into the
air; trees and plants. In simple words, evaporation of small amounts of moisture is
enormously effective for keeping things cool.

This is of course why, in warm climates, traditionally, a large clay pot filled with water
and placed in a window is an effective air cooler. Or a moist clay pot over a milk jug, a
milk cooler, as my mother used in Italy in the 1930s. Of course, a refrigerator is an
appropriate use of modern cooling technology, and there are also situations when room
cooling by mechanical air-conditioning is necessary.

But this choice should be analyzed carefully, and, most importantly, if sufficient attention
is paid to the building itself, the necessary equipment to supplement the cooling, heating
or ventilation requirement will minimal, resulting in considerable economic, climatic, and
ethical benefits. This is in fact the main message of these papers.

At the world EXPO in 1992 in Sevilla in Spain the hosts extended the above principles
with appropriate application of quality modern technology. The main avenue of the
exposition was lined with trees, so the Sevilla engineers placed a small water pipe
running from branch to branch along the avenue high up in the crown of the trees, with
small nozzles that sprayed a fog of water onto the surrounding leaves.

Tremendously effective, providing a delightful micro-climate for the visitors, and a fine
example of combining old and new technologies.

In the Inner Courtyard of the Winter Palace is a pond with a fountain, in the middle of
the garden with tall trees. It would be a simple matter to combine the fountain with the
proposed cooling effect by pumping some water up into the tree tops to spray the
leaves to both clean and cool the air.

An additional option, as is common in South American cities, is spraying water onto the
paving stones in the afternoon. This both cleans the streets and cools the surfaces.
Remember also that the River Neva runs on the Northern side of the Winter Palace.

This cool air would be beneficial for both visitors queuing at the entrance and as a
source of cool, clean air for the ventilation of the rooms, both directly through windows
facing the courtyard, and indirectly, through fresh air intakes of the ventilation systems.
Plants also have other properties of interest to building physics.

During photosynthesis plants absorb carbon dioxide and emit oxygen. A useful feature
in rooms with many people, because people absorb oxygen and emit carbon dioxide.
Some avant-garde architects are using plants extensively in indoor hanging gardens.

The American space agency NASA have researched plants for their chemical cleaning
properties, and found, amongst other things, that the lvy plant absorbs and converts the
chemical formaldehyde, which is harmful to humans.



All'in all, plants and water can, and | would suggest the word “should”, be used actively
to assist climatic regulation of buildings. This integration between landscape
architecture, buildings, and climatic control, is not new, but is nevertheless not much
used, and has not yet been developed into a 21% century consciousness.

The name “Dagmar” for this feature is suggested, but other more descriptive names can
probably be found. For the purposes of this leaflet, addressed to Russian students,
‘Dagmar” indicates a link between Russia and Denmark, like this project.

St. Petersburg is a very appropriate city for developing old concepts, such as “Dagmar”,
in a new framework. The minimalistic climatic regulation method used in some areas of
the Winter Palace, developed by Danish and Russian people, together, is probably
applicable to many other historic buildings. It is possibly also a useful method for other
types of building, both new and old, also in other climates.



[armapa

[NpoepeccusHbIl Memoo ucronb308aHuUsi 800bI 01 CO30aHUSs rpoxrnadHo20
MUKpOK/IuMama 80Kpy2 30aHul 8 21 eeke.

MpoxnagHas Boaa. NocTynas B pacTeHns U3 3eMnn, OHa UcnapsieTcs Yepes NUCTbs U
OXNaXXgaeT OKPYXKatoLLMn BO3AYX.

«[darmapa» - nctopnyeckoe nmsi, CUMBONU3NpyroLLee ceA3b Mexay aHven n Poccuen.
Tak 3Banun umnepatpury Mapuio efopoBHY, YPOXKAEHHYIO LATCKYIO NPUHLECCY, 40 ee
3amyxecTtBa B 1866 roay.

Mo npukasy umnepaTpuupbl, B napagHom asope 3umHero asopua 6bin 3anoxeH cag, u
BbIPOCLUME B HEM AEPEBbS MO3BOSSAKT CO34aTh B €r0 NPOCTPAHCTBE 30HY NPOXJIAgHOro
MUKpOKnnmaTa. BoamoxxHo, Takne aepeBbsa NOAXOOAT HE NSl BCEX apXUTEKTYPHbIX
CTUIEN, 0QHAKO, HET COMHEHUI B TOM, OHWM MOTYT CTaTb OOHMM W3 3IEMEHTOB
NPOrpeccuBHOM N OQHOBPEMEHHO NMPOCTOM CUCTEMbI CTabMnM3aumm Knumarta B 3anax
dpmuTaxa.

Bopaa »u3HeHHO Heobxoauma ansi YenoBeka, Ho, Kak HM NapagokcaribHO, OHa YacTo
CTaAHOBUTCS AN HEro MCTOYHUKOM GeacTeuin. B ropogax - 3To n3GbITOK BOAbl U CHera
Ha Kpblllax 1 B ApPeHaXHbIX YCTPOWCTBAX, pa3nuBbl U HABOAHEHUs. Bbicokasi
BMNaXXHOCTb BHYTPY 30aHMI NPUBOAMUT K NOSIBIIEHNIO FPUBKOB M MbINEBbIX KNELLEen,
BbI3bIBAIOLLMX aCTMY U ansnepruto.

Ho ecnu B3rnsiHyTb Ha NpobnemMy no-gpyromy, ecrnv Npy CTPOUTENbCTBE 34aHUN
CYMETb MCMorb30BaTh NOMe3HblE CBONCTBA Bfaru, To BYEpaLLHUA NPOTUBHUK
npeBpaTUTCS B COKO3HMKA.

Kak MOXXHO NPUMEHNTL NOMNOXUTENbHbLIE CBOWCTBA BfiarM npyu perynmpoBaHnn Knumara
nomeLleHnn dpmutaxa? CoBcem HECNOXHO. «bronornyeckoe» KOHAMLNOHUPOBaHWE
BO34yxa MOXET NPUBECTM K CO34aHMI0 0CODOro MMUKpOKNMMaTa BO BHYTPEHHUX ABOpaX
My3es, B pe3ynbTaTe Yero B fieTHee BpeMs BO34yX B 9TUX 30HaxX ByaeT yuile n
npoxnagHee, YemM B Apyrux MecTtax. Takon Bo3gyX MOXET nonagatb B 3arbl My3es
yepes BbIDOPOYHO OTKPbLITbIE OKHA, a Takke Yepes BO34yx03abopbl BEHTUMSALMOHHBIX
cuctem, obpaLleHHbIX B 3TU 30HbI.

dakTnyeckn, Bce Bo3ayxo3abopbl, MHOMME U3 KOTOPbIX BbIXOASAT Ha 3aMOfTHEHHYO
TpaHcnopToM HabepexHyo HeBbl, 4OMKHBI ObiTb NEPEHECEHDBI M YCTAHOBMNEHLI B 30HE
NPOXMaAHOro U YMCTOro Bo3ayxa BHYTPEHHUX ABOPOB.

Ewe ogHoO NonoxutenbHOe CBOMCTBO TAKOro KOHANLNOHMPOBAHMSI COCTOUT B TOM, YTO
OXNnaXaeHHbIN B KPOHE AepeBbeB BO3aAyX OyaeT onyckaTbCA K 3eMne, NpuTsarneas B
NPOCTPaHCTBO ABOpa MaccChl CBEXero Bo3ayxa n3 6onee BbICOKMX crnoes. MNMoTok
npoxnagHoro Bosayxa ewe 6onee ycunut acpdekT oxnaxaeHus (MogobHasa cuctema,
NoA HasBaHMEM «KOHCTPYKUMS neTHero 6pusay, bbina ncnonb3oBaHa MHOK Mpu
CTpouTenbCTBE JaTckoro nasunboHa Ha BbicTaBke World EXPO B 1992 rogy).

Mpoxoasa BO ABOp Yepes rnaBHble BOpOTa, nocetTutenu byayT 4yBCTBOBATb
NPOXNagHbI BETEPOK AaXKe B CaMbl Xapknin 1 6e3BeTpeHHbIn aeHb. Cuctema
cnocobHa perynupoBaTtb CBOK paboTy CaMOCTOATENbHO — YEM XXapye AeHb, TEM
CUnNbHee ucnapeHune Bnaru, a, crnegoBartenbHo, TemM 6onblue o6bem obpasyemoro
BO34yXa M TEM HUXe ero TemnepaTtypa.



[foBOps 0 BO3yxe, peyb naeT He TOMNbKO O TeMNepaTypHOM pexnme, HO U O YUCTOTe.
[MpuBreyYeHne B BEHTUNALNOHHYIO CUCTEMY BO3yXa, COAEpXaLlero BbIXOMNHbIE rasbl,
onacHo Ansi My3erHbIX LWeaeBpoB, He roBOpS YXe 0 300poBbe ftogen. Boixnonsl
AN3enbHbIX ABUraTenen cogepxat neTyyne opraHmyeckue coeiHeHus, paspyLuatoLime
CTPYKTYpPY Jlaka 1 Kpacok.

UnctoTa 1 npoxnaga Bo3gyxa neca 3HakoMa Ham BceM. MHorve TeicayeneTus noam
YyUYnTbIBaNM 3TOT paKTop B CBOMX NOCTPOMKaX, CTapanncb COXpaHUTb CBSA3b MeXAay
BO3BEAEHHbIMW 3AaHMSIMU U NPUPOOONA.

FoBOpPS S13bIKOM FMAPOANHAMUKM, EPEBLS U pacTeHUsl NpeacTaBnsaoT cobol
€CTEeCTBEHHbIE BOAsIHbIE HACOCHI, KOTOPblE OTKAYMBAOT BOAY M3 3eMIM 1 MoJatoT ee K
nucTbam ans obecneyeHms npouecca OTOCMHTE3a, a Takke ANS 3alMTbl OT COMHLa,
Gnarogapsi oxnaxaeHuro NX NOBEPXHOCTM B MPOLIECCE UCNAPEHWS.

[laHHbIN Npouecc, Takke U3NMOXEHHLIN B pasgene «lannaguno», rge paccMmaTpmBaeTcs
ncnapeHne Ha BHYTPEHHUX MOBEPXHOCTAX, NPeacTaBnseT cobom NCKNIOYUTENBHO
ahpekTnBHLIN cnocob nepeHoca aHeprun. OTaenoYHble MaTepuanbl UCKYCHO
perynmpyroT NpoLecchl uCnapeHusi, UCNosib3dys nNpuHUmMn paccenBaHnda. KoHanuynonep
anoxu Pokoko? Mbl Ha3Banu aTo aBneHue «llannagno».

3a npegenamu 3gaHud, Bnara, ucnapsiemasi pacteHmaMm, oxnaxgaeT He TOMbKO NX
NOBEPXHOCTb, HO N OKpY>XatoLwmin Bo3ayx. buonornyecknin koHguumoHep? Mol ganm
3TOMY npoueccy Ha3BaHue «[armapay.

C TexHunyeckom To4kM 3peHus, ncnapenue 0,2 n sBogbl No 06beMy NpoM3BOANMOro
OXJTaXOEeHNA paBHO3HAYHO oxnaxaeHuto ogHoro nutpa soabl co 100 go 0 rpagycos
Llenbcus, nnu xe oxnaxgeHuto 40 kybuyeckmnx metpos Bo3gyxa Ha 10 rpagycos.

3agymantecb Hag atumu umdpamu: 50 rpammoB Boabl (06bem BOgOYHON CTOMKM!)
obnapgaloT 4OCTaTOYHOM CKPbITON aHeprnen ans oxnaxaeHus 10 kybnyecknx meTpos
Bosayxa ¢ 30 go 20 rpagycos Llenbcus.

Mpu 3TOM He TpebyeTcst CNOXHbLIX MEXaHUYECKMX YCTPOMCTB, KOTOpble HEOBX0AMMO
npruobpeTaTtb, HECTM pacxoAbl MO 3KCMnyaTaummu, cHabXaTb 3MeKTPUYECTBOM, ChblllaTb
NX LYM, HAXOAMTb AS1S1 HUX MECTO U 3aMeHNATb Mo uctedeHmmn 20 neT cnyxobl, a 3aTem
HECTU HOBble HeomnpaBAaHHbIE PacXoabi.

HeT, BO BCEM BbiLlenepevncreHHoM HET Heob6XxoanMOCTU. MicnapeHne — o4eHb NPOCTOMn
NCTOYHMK OXNaxaeHusd, 9To gap camoun npupoasl, gap bora. M 4ytobbl ewe 6onee
ynpocTuTb 3agavy, bor nogapvn 4enoBeky BoasiHble HAacocCkl, 3abupatome Bnary u3
3eMnn 1 NogaroLLme BbICOKO B BO34yX — AepeBbs U pacTeHus. MHbiMu cnosamu,
ncrnapeHne Manoro KonnmyecTea Briarm UCKNIUYNTENBHO 3PMEKTUBHO AS1S1 OXNaXAEeHUN
noboro poaa BeLlen.

[MoaTomy, B cTpaHax € TensbIM KNMMaToMm, 419 3EeKTUBHOIO OXnaxaeHnsa Bosayxa
Ha OKHO TPaAMUMOHHO CTaBUTCSA BOMbLUION MMUHAHBIA FOPLLOK, HAMOMHEHHbIN BOOOMN.
Takke nomMeLLalroT BRaXHbI MMUHAHBIA COCYA Ha KyBLUMH C MOSTOKOM (Kak aenana mosi
maTb B 30-e rogbl NPOLUSIOro Beka) Ansi Toro, YTodbl MOSTIOKO XpaHUITOCh B Npoxniaje.
Mpn 3TOM HET COMHEHUSI B TOM, YTO XONOAUSbHUK SIBASETCSA HEOOX0ANMBIM U
afeKBaTHbIM NPOAYKTOM COBPEMEHHOWN TEXHOMOMMM OXNaXaeHusi, a B OnpeaeneHHbIX



cUTyaumsx Henb3s obonTrch 6e3 oxnaxaeHust Bo3gyxa npu NoMoLLM MexaHU4YeCcKmx
KOHOWLVOHEPOB.

OpHako K oueHke HeoBXoANMOCTM UCNOMb30BaHNSA TOrO UM MHOTO CPEACTBA HYXXHO
noaxoauTb ¢ 60NbLLIOM OCTOPOXHOCTLIO. bonee Toro, ecnn NPOeKTUPOBLLNKN ByayT
yaenaTb 4O0CTaTOYHOE BHUMAaHWE CaMOMy 3[aHUI0, TO KONnM4ecTBo obopyaoBaHus,
Heobxoaumoro ans obecnevyeHns oTonneHns, KOHANLMOHNPOBAHNA U BEHTUNALWN
oKaXeTcs MMHMManbHbIM. [1ogo6HbIN Nnoaxon AaeT 6onblune NnpenmyLecTsa ¢
9KOHOMWYECKOWN, SKOSTOrMYECKON N STUYECKOM TOUKN 3peHnd. PakTniecku, B N3NoXKeHum
3TOW NOen n COCTOMUT OCHOBHAA 3aJa4va HaluuX Nekuun.

[aHHbIi nogxon 6bin paclumpeH opraHmM3aTopamu BCeEMUpPHOM BbicTaBku 1992 roga B
CeBunbe, Korga K BblLLEU3NOXeHHOMY NpuHUuNY Obina gobasneHa naes copasMmepHOro
MCNONb30BaHUSA COBPEMEHHbIX TEXHONOIMMIN. Tak, B KpOHax AepeBbeB, 06pamMnaBLLMX
rMaBHYO YLy BbICTaBOYHOM 30HbI, UCMAHCKUE UHXEHePbl MPOIOXNUNN cneunasbHble
TpybKuM, N0 KOTOPbIM NOAABanack BoAa, KOTopas C MOMOLLbIO HEBOMbLUMX HAacaaok,
pacnbinanacb Ha OKPYXaroLLyo NUCTBY.

3710 ncknunTenbHO ahdekTUBHOE pelleHmne obecneymnno NoceTUTENAM NPUATHbIN
MUKPOKNIMMAT 1 NPOAEMOHCTPUPOBAo NPeKpacHbIN NpUMeEpP COEOUHEHUS CTapbIX K
HOBbIX TEXHOJSTOTUMN.

B ueHTpe GonbLUoro napaaHoro Asopa 3UMHEro AsopLa HaxoauTcst OHTaH,
OKPY>KE€HHbI BbICOKUMU AepeBbsiMU. OH MOXeT BbiTb BKITHOYEH B npeafiaraeMyo Hamu
CXeMy OXIaXkaeHus Bo3ayxa, ecnv NnogBecTy BoAy K BepxyLlkaM AepeBbeB U
pacnbifisTb €e Ha NUCTBY.

[ononHutenbHasa BO3MOXHOCTb 40OUTbCA Xenaemoro adpdekra - pa3bpbl3rmBatb Bogy
Ha BpycyaTKy ABOpa B XapKne OHEeBHble Yacbkl. Takom cnocob LWMPOKO NCNOMb3yeTcs B
cTpaHax JlaTuHckon AMepuKn, Npu 3TOM MOCTOBbIE CTAHOBATCS YMLLE, a UX
NOBEPXHOCTb MeHee HarpeTon. Takke He cTouT 3abbiBaTb, YTO HeBa TeyveT BOONb
ceBepHoro acaga 3uMHero gsopua.

MpoxnaaHbii BO34YX BHYTPEHHErNO ABOPA MOXET OKa3aTbCsi NOMEe3HbIM HE TONbKO Afs
noceTUTENen, OXnaaLmMx CBOK o4Yepenb B Kaccy, HO TakkKe UCMofb30BaTbCs B
cMCTEME BEHTUNSALMM My3eWHbIX 3ar0B, NOCTynas B Hee Yepes3 Bo3ayxo3abopbl, a
Takke HeNocpeaCcTBEHHO Yepes BbiIXoAsLME BO ABOP OKHA.

MH)KeHepr N apXUTEKTOPbl MOTYT 3anHTEpEeCOBaTbCA U OPYyrnMn cBoOMCTBaMM paCTeHI/IIZ.

Tak, Hanpumep, BblAeneHne Kucnopoaa v nornoweHne okenaa yrnepoga B npowecce
OTOCUHTE3A MOXET OKa3aTbCs NOME3HbIM, B OCOOEHHOCTM OS5 MOMELLLEHWUI C
OONbLWNMN CKOMMNEHUSIMU NIOAEN, AblXaHNE KOTOPbIX, KaK M3BECTHO, NpeacTaBnaeT
co6010 NPOTMBOMNOMOXHbIN NPoLECcC. HekoTopble aBaHrapAHble apXUTEKTOPbI LUMPOKO
MCNOnb3YylT 3TO CBOWUCTBO pacTeHun, pa3buBasa BHYTPU 34aHNn BUCSYME caabl.

CnocobHoCTb pacTeHui ovnLLaTh BO34yX OT BPeAHbIX XMMUYECKUNX BELLECTB
nccnegoBanach cneynanuctamm AMEprMKaHCKOro aBMakoCMmMYeCcKoro areHTcTea. B
4acTHOCTHU, ObINo 0OBHaPYXEHO, YTO OOLIKHOBEHHLIN NOL, CNOcOBeH nornowaTs U
nepepabaTbiBaTb TaKoe OnacHOe BELLECTBO Kak oopmanbaerng.

MopBoas utor, 8 xoTen Obl ckasaTb, YTO BoAA W pacTEHUS MOTyT U AOMXHbI ObITb



aKTMBHO MCMOMb30BaHbl B perynMpoBaHnn KnnmaTa BHYTPEHHUX NOMeELLEHNA N0ObIX
3gaHun. NogobHoe B3amogencTene 3gaHuin, naHgwadgTHON apXUTEKTYpPbl U
perynmpoBaHns Knumarta He siBfisieTcs YeM-TO HOBbIM, OQHAKO AaHHbIA NoAXo4 He
YyacTo HaxoauT cebe NpMMeHeHWe, 1 elle He BOLEen B NPakTuKy 21 Beka.

Mbl npegnoXxnnun HasBaTb AaHHbI MeToq «[Jarmapay, XoTs, 6€3yCNoBHO, MOXHO HaNTH
n gpyroe, bonee nogxoasiiee HassaHne. OgHaKo B KOHTEKCTE NeKLuMn, agpecoBaHHOMN
POCCUNCKUM CTy[leHTaMm, 3TO Ha3BaHWe CUMBONU3NPYET CBA3b Mexay Poccuen un
[aHven, koTopyto NpoaosHKaeT U Hall COBMECTHbIN MPOEKT.

CaHkT-leTepbypr ABNsSeTCa UCKMIOYNTENBHO NOAXOASWMUM MECTOM ANS NPUMEHEHMS
TaKnNx cTapblX METOOO0B Kak «[larmapa» B HOBOM KOHTEKCTE. « MMHUManMCTUYeCcKuiny
MeTo perynmpoBaHus Knumara, NPUMEHEHHbIA 4aTCKUMU U POCCUNCKUMU
crneynanucTammn B oTaenbHbIX 30Hax 3UMHEro ABopLa, MOXeT OblTb UCNONb30BaH U
npu paboTe ¢ APYrMMN apXUTEKTYPHbLIMU NaMSATHUKaMU. BO3MOXHO, AaHHbIN MeTOA
OKaXxeTcsl Norie3HbIM AN UICNONb30BaHUS B 34aHUSIX APYTUX TUNOB, Kak MCTOPUYECKMX,
Tak M COBPEMEHHbIX, a TaKKe NPU UHbIX KNMMaTUYECKUX YCITOBUSIX.



Fortochka

Advanced multi-function windows for the 21 century.

“Fortochka”. A name, a Russian word for a ventilation-window, chosen to emphasize the
synthesis of old and new, and the importance of air supply as an original purpose for
windows.

Advanced windows are being developed in several avant-garde institutions and
companies around the world. These windows are often described as “multi-function”
windows because they include features that allow the user to adjust many properties
that are often not available, or limited, in ordinary windows. Sometimes the term double-
facade window is used, and other terminology is common, so there is confusion, and
therefore it is necessary with a definition here. But first a little history.

Glass was used very sparingly in buildings before the 16™ century, but was common by
the 19™ century. The advantage of double windows for warmth is obvious, and such
double windows were used in The North when resources were available. The invention
of sealed double glazing units in the middle of the 19" century permitted single windows
with double glazing, allowing some of the thermal advantages of double windows at a
cheaper price. Such windows became standard during the second half of the 20"
century, and recent developments with thin, invisible, metallic coatings and insulating
gas fillings have made the product even better, technically.

However, problems with durability (lifetimes of average 20 years) and insufficient fresh
air (high incidences of asthma and allergy in such homes) stimulated product
development, and at the start of the 21%' century, a new type of double window is
appearing, combining the advantages of the old type of windows with the technology of
the newer types.

The specific physical feature of such windows is an outer frame with single glass, to
provide basic weather protection, and an inner frame with high performance double-
glazing to provide climatic protection. In both the inside and outside window frames are
several smaller windows that can be opened, some near the top and some near the
bottom of the window. The design can be of many types.

The air space between the two frames provides a climatic buffer zone, a space which is
climatically somewhere between the outside and inside temperature, a space which
eliminates wind gusts and limits particles of soot or pollen etc. from entering the indoor
climate. Additional features such as solar shading, energy absorbers, moisture
removers and noise absorbent panels can be added in this air space.

The result of having several layers of climatic protection, all of which can be adjusted by
the user, is that the user is provided with many combinations of features, and this
window can therefore respond to all forms of weather. This can be compared with
people selecting their clothing according to the weather.

Such windows can be adjusted to give people the light quality they require, fresh air
without drafts and with passive heat recovery, sound reduction (even while providing
air), protection from the sun, condensation removal, and excellent durability and
economic value.



The main point to remember is that none of these features of the “Fortochka” window
are pre-set or fixed, but can be adjusted to suit the weather, the situation, and the
mood: dark, tight and muffled protection when people have the humour of a
“‘Dostoyevsky” character, light, breezy and open when one might feel the need for a
“Lermontov” escape, or anything in between, as you like it. The choice is with the user,
not with the producer or designer.

A variant of the multi-function window is the “intelligent” type, where the window is fitted
with small hidden motors, sensors and communication devices, so that it can respond to
telephone requests or to pre-set requirements to automatically limit over-heating or to
avoid high indoor moisture levels.

An obvious but neglected feature is electric lighting, which can be built into the window
so that daylight and electric light come from the same, natural, direction.

An item of general interest, but of specific importance to a building like the Hermitage, is
that security and comfort can also become synthesized with the design of double
windows, because the offset openings permit air movement but are impossible for entry.

Additionally, of course, it is natural to include movement sensors in such advanced
windows, both for security alarms on movement from the outside, or for activating
communication devices, such as security cameras or loudspeakers.

Once the window is fitted with sensors, a detection device for smoke or heat, or other
fire alarm system, would be appropriate, and windows with loudspeakers could inform
the public of exit routes.

From the above it is clear that we are on a futuristic journey, but a journey against the
tide, for modern buildings include many of the above functions all cluttered and clumsily
installed by a whole host of different trades and specialists, whereas a window with all
the above functions is easy to install, requiring just an electrical connection.

A futuristic journey already indicated, perhaps best, if we can avoid the political
implications, in Evgeny Zemyatins “We” from 1922, where glass was everywhere, and
“big brother” too. The opposite end of the futuristic spectrum, regarding climatic control
of buildings, was sketched by E.M. Forster in 1910, with his short story “The Machine
Stops”. So are we now on a futuristic journey, which would take civilization forwards? A
journey based on a synthesis of the best knowledge from the past, and the best of
modern science and technology?

It is unfortunately disturbing to note that the futuristic journey we are currently on
regarding “modern” windows is a journey backwards for civilization. Many “modern”
windows, including many of those sold in St. Petersburg in 2004, are actually colder,
unhealthier, and darker than the old windows they replace. They are also too tight and
inflexible, without possibility for fine adjustment of the air supply, so that there are
usually just two possibilities — too little air, or too much air.

Therefore the risk of moisture problems in houses that change their windows is high, a
common problem of North European development from the 1970s onward, receiving
much research attention now. But unfortunately this knowledge is not being presented
in Russia together with the marketing material for “modern” (old) European window
technology. So, please, Russia, do not import the mistakes of the West in this field!



And the paradox: better windows, based on the best of the old and the best of the new
are available. Also, often, it is possible; warmer, prettier and healthier, to upgrade
existing windows with advanced attachments, at a considerably cheaper price than the
“‘modern” windows that dominate the market.

But there is a strange barrier to such advanced windows: International product
standards. Because these standards have not considered product development, and
therefore, for example, there are no methods for calculating the thermal balance of
“Fortochka” double windows that allow air movement between the glass layers. It is
clear, and measurable, that air is warmed on its way into the room by the heat coming
through the inner window. But there is no factor in the standards to describe this
scientific feature. Strange, but true.

More food for thought: the futuristic Fortochka multi-function window is a product based
on scientific principles developed centuries ago. It was a surprise, for me, in 1998, to
identify the basic scientific principles of such “advanced” windows in The State
Hermitage Museum and other places in St. Petersburg.

But perhaps this should not be a surprise, because it was here in Russia, in St.
Petersburg, in 1726-1732 that the mathematician Daniel Bernoulli discovered and
described the principles of the 2™ law of thermodynamics, where the forces that
describe the natural air movement in such a window were first scientifically developed.

Did Bernoulli talk to his contemporary, the Winter Palace architect, Bartolomeo
Francesco Rastrelli, who became one of Peter the Great’s court architects in 17227
Perhaps we will never know, but Bernoulli and Rastrelli were the same age (both born in
1700) and it is possible that they exchanged ideas in that age of enlightenment. Rastrelli
certainly utilized these basic forces of nature, of air movement, for the first time, to my
knowledge, in a building.

This is therefore the explanation for the choice of name to describe these types of
advanced windows, using the Russian word for a ventilation window, Fortochka. A
symbol for using the past, which, together with selective application of quality modern
technology, shows a way for moving forward, a possibility for a 21 century
renaissance.



dopToUKa

MHo20gbyHKUUOHaIbHOE OKHO repedosoll KOHCmpyKuuu 21 eeka

CnoBo «opToykay, 0603Ha4aloLLEee B PYCCKOM si3blke BEHTUNSLMOHHYIO CTBOPKY,
BbIBpaHO Hamu Ans Toro, YTobbl NPOAEMOHCTPMPOBATL UAEK CUHTE3a CTaporo u
HOBOr0, MOAYEPKHYTb BAXKHOCTb BEHTUNSLMOHHON DYHKLMM OKOH, Ansi obecrneyvyeHuns
KOTOPOW OHU M3HaYanbHO CO34aBasnuChb.

OkKHa NporpeccuBHON KOHCTPYKLUN pa3pabaTbiBaloTcs B psiae NepeaoBbIxX
nccnenoBaTenbCKMX MHCTUTYTOB U MPOMBbILLIIEHHbBIX KOMMAaHWUIA MO BCeMy MUPY. ITU
OKHa 4acTo Ha3bIBalTCA « MHOrOYHKLIMOHANBHbLIMUY, MOCKONbKY OHM obnaaatoT
LenblM PSAOM Perynmpyemblx (YHKLMOHaNbHbIX BO3MOXHOCTEN, OTCYTCTBYOLLNX UMK
npeacTaBneHHbIX B OrpaHNYeHHOM BUAE B KOHCTPYKLMM OObIYHbIX OKOH. MHoraa
AaHHbIN TUM KOHCTPYKLMKN Ha3bIBAKOT «OKHA C ABOVHbLIM dacagoM», XOTS MOXHO
BCTPETUTb W Apyrue HassaHus. YTobbl n3bexaTtb nyTaHuLbl, HEOGXOAMMO AaTb 3TOMY
NHXEHEPHOMY PELLEHUIO eMHOe HanMeHoBaHme. Ho cHayana octaHoBUMCS Ha
McTOpMM BoMpoca.

[lo 16 Beka ncnonb3oBaHME CTEKIa B CTPOUTENLCTBE OblNo OBOMBbHO PEAKUM
SIBfieHMeM, O4HaKO K Havany 19 Beka OHO NOsy4ymno LWMPOKoe pacnpocTpaHeHuve. B
CEBEpPHbIX CTpaHax OKHa Aenanucb, Mo BO3MOXHOCTU, C ABONHBbIMW pamMaMm, 4YTo
Aasarno 60nbLIOe NPENMYLLIECTBO C TOYKM 3pEHUSI COXpaHeHna Tenna. N3obpeTteHne
OKOHHbIX 6110KOB C ABYMSsI CTeKkNnamMmu B cepeanHe 19 Beka NOCNY>XMo Ha4yanom
NCNOSb30BaHNA OAMHAPHbIX paM C ABOMHbIM OCTEKNEHNEM, TENNOU3ONSALUNOHHbIE
CBOMCTBA KOTOPbIX NOYTU HE YCTynanu ABOMHLIM pamMam, a LeHa bbina 3HaunTenbHO
dewesne. Bo BTopon nonosuHe 20 Beka aTa KOHCTPYKUMS CTana TUMOBOW, a Takmne
TEXHUYECKME YCOBEPLUEHCTBOBAHUS Kak UCMOMb30BaHME rasa B KayecTBe
N30MNAUMOHHOIO MaTepuana, a Takke NpuMeHeHne HeBUMANMOro MeTanIiM4yeckoro
NMOKPbITUS caenanu AaHHbI NpoayKT ewe 6onee npmMeBnekaTenbHbIM.

OpHako Takme HegoOCTaTKM Kak HU3Kasti MUBHOCOCTOMKOCTb (CpeaHui Cpok cnyxbbi— 20
neT), a Takke HegocTaTO4HOE KONMMYECTBO BNYCKaeMoro Bo3gyxa (4actble cryvaum
3aboneBaHusa acTMoun 1 anneprven B gomax, obopygoBaHHbIX NOA0OHLIMU OKHaMM)
CTUMYNUpOBanu ganbHenwune paspaboTkn B JaHHOM obnactn. ATo NpMBENoO K
nosiBfIeHNIO B Havane 21 Beka HOBOro Tuna OKOH C ABOWHLIMW pamMamMu, codeTatoLwero
npenMyLLecTBa CTapon KOHCTPYKLUN U TEXHOSTOMMYECKNE AOCTUXKEHUS NOCNEeqHMX
JecAaATUneTun.

OTnnuunTenbHas YyepTa HOBOIO UHXXEHEPHOTrO pPeLLEeHNA COCTOUT B TOM, YTO BHELUHSS
pama UMeeT OfHO CTEKIO, co3aaroLLiee OCHOBHYIO 3aLLMTy OT aTMOCHEPHbIX
BO3AENCTBUI, @ BHYTPEHHAS pama OCHallleHa ABYyMS cTeknamu, bnarogaps yemy
obecne4vnBaroTcs HeOOXOANMbIE KNMMATUYECKNE YCITOBUS BHYTPU NomeLleHus. Bo
BHELUHEWN N BHYTPEHHEN paMax yCTaHOBMEHbl HeGonbLUMe CTBOPKU; OAHU
pacnonaratTCs B BEpXHEW YacTu OKHa, Apyrve B HWXHen. Bo3aMOXHbI camble pasHble
BapuaHTbl UX PacnosiOXeHuUs.

BoagyLlHoe NnpocTpaHCTBO MeXay pamamu co3gaeT csoeobpasHyto BydepHyto 30HY,
TemnepaTypa Bo3gyxa KOTopou npeacrasnseT cobor HeYTo cpegHee Mexay
TemnepaTypon 3a OKHOM 1 BHYTpu goma. [ToMrmo 3Toro, Hanmyme nogobHON 30HbI
cnocobCTBYEeT YCTPAHEHMIO CKBO3HAKOB, OrpaHnyMBaeT nonagaHve B nomeLleHne
YyacTuL NbiKn, KONOTK, LBETOYHON NbIbLbl U APYTUX 3arpsi3HSoLWLMX BewecTs. B



AO3AaHHOM MPOCTPaHCTBE MOXXHO TaKXXe pa3MeCTUTb cneunarnbHbie yCTpOVICTBa ansd
3alUNTbl OT COJIHEeYHbIX nyqe|7|, nornoweHna aHeprmn, yCTtpaHeHusa wyma v Bnaru.

MogoGHas MHorocnomnHas KOHCTPYKUMA gaeT nogdamM BO3MOXHOCTb CaMOCTOATES1IbHO
perynmpoBaTtb KnmMat BHYTPU NOMELLEHNA B 3aBUCUMOCTU OT NOrogHbIX yCJ'IOBVIVI. 310
NoxoXe Ha TO, KaK Mbl Mo noroge Bbl6|/|paeM TY UIN UHYKO oaexny.

Mbkas cuctema perynmpoBKy NO3BONSIET YCTAaHOBUTb HEOOXOANMbIV YPOBEHb
OCBeLLEeHHOCTH, obecrneymBaeT NPUTOK CBEXEro Bo3ayxa 6e3 CKBO3HSIKOB C
€CTECTBEHHOW pekynepauuven Tenna, NpegocTaBnsieT 3awuTy oT Wwyma (B TOM Yucne B
pexvmMe NPoBETPUBAHMSA) U CONHEYHbIX NMyYel, yCTpaHseT KOHAEeHcaT; OHa
NCKIIOYUTENBHO SKOHOMMYHA M paccuuTaHa Ha ANUTENbHbINA CPOK CryXObl.

(MaBHas naes COCTOUT B TOM, YTO HU OAMH U3 3TUX NapaMeTpoB He ABNSEeTCs 3apaHee
YCTaHOBMNEHHbIM UM PUKCUPOBAHHbLIM, UX MOXHO perynmpoBaTb B 3aBUCMMOCTM OT
noroAbl, OKpy»KatoLen 06CTaHOBKM UM HacTpoeHus. Bbl MoxxeTe npeanoyecTtb
nonympak 1 NnoTHO 3aKpbITble OKHA ANs pa3aymuin B Ayxe repoes [10CTOEBCKOro, Unu
HanpoTUB, CBET U Nerkuii 6pn3 Ans POMaHTUYECKOro, «NTEPMOHTOBCKOrO» YeaNHEHWS.
BaxHo, 4To BbIOOp NpuHagnexuT Bam, a He CTPOUTENO UM NPOEKTUPOBLLUKY.

Pa3HoBNOHOCTLIO MHOrO(YHKLNOHANBHOIMO OKHA ABMNSAETCA «YMHOE» OKHO, OCHaLLeHHOoe
HeGOoNbLUMMK CKPbITBIMM MOTOpPaMu, AaTyMKkamMmm 1 yCTpoucTBamu cBasn, bnarogaps
KOTOPbIM 3TO «yYMHasa» KOHCTPYKUnA ByaeT cnocobHa aBToMaTUYECKN perynupoBaTh
ypOBeHb TemnepaTypbl 1 BNaXXHOCTWN B MOMELLEHMUM B COOTBETCTBUUN 3apaHee
YCTaHOBJIEHHbIMW HACTPOMKaMWN UNKN No KOMaHAe, nepefaHHoOn Nno TenedoHy.

Ha okHe MoXeT BbITb TakKe YCTaHOBMEHO NeKTpudeckoe ocBeLleHne, BCreacTame
4Yero u AHEBHOW N UCKYCCTBEHHbLINA CBET ByayT NOCTynaTb U3 O4HOW 30HbI.

KoHCTpyKUMSa «aABOMHOro» OKHa coyeTaeT B cebe komgopT 1 6e30nacHOCTb, TakK Kak
BEHTUNSALMOHHbIE CTBOPKM BHYTPEHHEWN N HAPY>KHOW paMbl pacnosiaratoTcs Ha pasHom
BblicoTe. Taknum obpasom, obecneyunBaeTcs NPUTOK CBEXEro BO3ayxa, HO
OLHOBPEMEHHO COXpaHsieTcst PU3n4eckoe NpendaTCTBME Ha NyTH NOTEeHUNanbHbIX
B3/MTIOMLLUMKOB. OTO MHXEHEPHOE peLleHne MoXeT ObiTb BOCTpeb0BaHO B LLUMPOKOM
KOHTEKCTE, HO Ansi QpMuUTaXka 4aHHOe CBOMCTBO KOHCTPYKLUKN NpeacTaBnseTcs
0COBEHHO aKTyanbHbIM.

B no6aBneHun kK 3ToMy, OKHO MOXET ObITb OCHALLLEHO AaTYMKaMK, pearmpyroLmnmmn Ha
Kakoe-nMbo ABWKEHMEe B aHHOW 30He, BKIoYasi 3anyck curHanusauum B criyyae, ecnm
3apMKCMpOBaHO ABMXXEHME U3BHE, NMOO aKkTUBaLMo paboTbl YCTPONCTB CBA3N, TaKnX
KaK KaMepbl CIEXEHUs UM TPOMKOTrOBOPUTENN.

Bcnep 3a yctaHoBkon gatumkoB Obino 66l LenecoobpasHo obopyaoBaTb JaHHOE OKHO
crneumanbHbIMK YCTPONCTBAMU, OTCMEXMBAKOLNUMM NOSIBNIEHNE AbiMa U BbICOKOM
TemnepaTypbl, U1 ApYrMmMu BUAamMm npoTUBOMNOXAPHOM CUTHANM3aumm, a Takke
rPOMKOroBOPUTENSIMM, C MOMOLLIbIO KOTOPbIX MOXHO MHPOPMUPOBATL NOCETUTENEN O
MapLUpyTe 3BaKyauuu.

Bce 310 HanomMuHaeT nyTellecTBme B Oyayllee, oqHaKo ABMraTbCs NPUAETCS NPOTUB
TEeYEHWUs!, TaK Kak HalLn naemw siBHO NPOTMBOpPEYaT HbIHELHUM NpeacTaBieHnsam
NHXEHEPOB M CTPOMUTENEN, 3arpOMOXKAAOLLMX COBPEMEHHbBIE 34aHUS
MHOTOYMCIIEHHbIMWU YCTPOMUCTBaMM, BCE PYHKLUM KOTOPbIX MOrno 66l o6ecnevnTb OKHO



npegnaraemMoi HaMyn KOHCTPYKUMK, ANsi YCTaHOBKM KOTOPOro HeobxoaMmMo nullb
HanMune 3neKTpUYECKon PO3ETKN.

Mbl y>xe 3HakOMbl C OQHOW KapTUHOW Byayuliero, npeacTtaBneHHon EsreHvem
3amMATUHBLIM B pomaHe «Mbi» 1922 rofa, roe repoeB OKpy>KaeT MUp M3 CTekna u
HegpemroLee oko «6onbluoro 6para». Ha apyrom kpae pyTypucTUHECKOro cnekrpa,
PUCYIOLLLEro HaM COCTOSAHME PerynupoBaHns KnumMara B 3gaHusax 6yayLiero - pacckas
3.M.dopcTepa «MawumHa octaHaBnmBaeTca», co3ganHbin B 1910 rogy. Utak, B kakoe
Oyaywee Mbl gBuraemcs cemyac? Moxem nu Mbl yTBEpXKOaTb, YTO ABUraemcs Bnepea,
Onupasicb Ha CUHTE3 HaKOMNJIEHHbIX 3HAHUW U NepeaoBbIX COBPEMEHHbIX TEXHOSOrMn?

K coxaneHuto, npuxoanTcsa npusHaTb, YTO €CN FOBOPUTb O KOHCTPYKLUK
«COBPEMEHHbIX» OKOH, TO OHW CKOpee OEeMOHCTPUPYIOT Halle ABMXEeHMe Hasag 1
OTCYyTCTBME Kakoro-nnbo nporpecca. MHoOrme «HoBble» OKHa, BKMOYas Te, KOTopble
npopatotca cenyac B CaHkT-lNeTepbypre, B 4ENCTBUTENBHOCTU OKa3biBatoTCsl 6onee
X0onogHbIMu, 6onee BpegHbIMU AN 340POBbA, 1 6onee TEMHbIMU, YEM Te, Ha 3aMeHY
KOTOPbIX OHW YCTaHOBMEHbI. OHM Takke U3NULLIHE BO3QYXOHENPOHMLAEMbI U UMEIOT
Maro BO3MOXHOCTEN ANSA PerynimpoBky, B 0COOEHHOCTM B YaCTU perynMpoBKnN Nogaun
cBexero Bo3ayxa. O6bIYHO OHa UMEET ABa OCHOBHbIX PEXUMA — UK CIIULLKOM
MHTEHCMBHOE NPOBETPMBAHME, UM HEAOCTATOYHOE.

Taknm o6pasom, nocrne 3ameHbl OKOH BO3pacTaeT PUCK BO3HUKHOBEHMS Npobnem,
CBA3aHHbIX C BNaXXHOCTbIO BO3yxa B nomelleHun. B EBponencknx ctpaHax ata
npobnema Bo3HukNa ewe B 70-x rogax 20 Beka, U B HACTOSALLMIA MOMEHT el yaenseTcs
o4yeHb bonbloe BHMMaHue. K coxaneHuto, pekramMmHbie MmaTtepuarnbl OKOH
«COBpPEMEHHON» (a B 4eNCTBUTENBHOCTU YCTapeBLlen) KOHCTPYKUNN HUYEro He
cooOwwatT 0 NoaobHbIX HegocTaTkax. MHe xoTenock Obl NpegocTepeyb Poccuto ot
NMOBTOPEHNSA 3TUX OLUNOOK.

Camoe yanBuTenbHOe COCTOUT B TOM, YTO Boriee COBEpPLUEHHbIE OKHA CYLLIECTBYIOT — UX
KOHCTPYKLUMS OCHOBaHa Ha COMETaHUM NMyYLLMX OOCTVXXEHWUIA NPOLUIIOro U HaCTOSILLErO.
Takke 3a4acTyto BO3MOXXHO OCHACTUTb UMEIOLLMECS] OKHA AONOSNHUTENBHBIMM
yCTPOWCTBaMMU, YTO cAernaeT ux 6onee TennbIMKU, «300POBLIMUY U BHELLHE Gonee
npuBnekaTenbHbIMK, NPU 3TOM UX CTOMMOCTb ByAeT ropasfo HXe, YeM Y Tak
Ha3blBAEMbIX «COBPEMEHHbIX» OKOH, JOMUHUPYIOLLNX Ha PbIHKE.

OpHako cylecTByeT O4HO NPenaTCTBUE K MCMONb30BaHUIO 3TOro NepeaoBoro Tmna
OKOH — MeXAyHapoaHble NPOM3BOACTBEHHbIE CTaHAAPTLI. DTN CTaHAAPThI He
YyYMTbIBAOT AanbHENLWY0 pa3paboTKy u3genus, u Nno3TOMy OHW He coaepxar,
Hanpumep, METOAOB pacyeTa TeMnepaTypHoro 6anaHca, co3gaBaeMoro B BO34YLLIHOM
NOTOKE MeXay ABYX pam okHa «PopToykay. To, YTO BO34yX, MOCTYNaLWMA B KOMHATY
Yyepes OKHO JAHHOro Tuna, HarpeBaeTCcsa C MOMOLLBIO Tenna, NOCTynakLLero Yepes
BHYTPEHHIOK pamy, OMEBMAHO, U 3TO MOXHO M3mepuTb. OgHaKo, Kak 9TO HU CTPaHHO,
CYLLeCTBYHOLLME CTaHOAAPThI HE pacnonaralT HeobXxoaAnMbIMU KOadhrLmMeHTamMmn ans
NpoBeAEeHMA COOTBETCTBYHOLUMX pacyeToB. ELle oanH yamBuTENbHbIN OakT COCTOUT B
TOM, 4YTO NepeaoBas MHOroyHKLUMOHaNbHAA KOHCTPYKLUNA OKHA, HAa3BaHHAs HaMm
«PopToyKkay, OCHOBaHa Ha Hay4HbIX NPUHLUMNAXx, pa3paboTaHHbIX MHOrO BEKOB Ha3ap.
B 1998 roay ans meHsi 66110 60MbLION HEOXNOAHHOCTBIO OBHAPYXUTb YEPThl ATON
nepeaoBOr KOHCTPYKLMM B OKHaxX Qpmutaxa n psga apyrmx noctpoek CaHkr-
MeTepbypra.



C Oopyrow CTOpOHbI, 3TOMY eCTb CBOe 06bsAcHeHMe. MOXHO cka3aTb, 4To B CaHKT-
MeTepbypre 6binn BnepBble HAYYHO U3NOXEHbI 3aKOHblI ECTECTBEHHOMO ABMKEHNSA
BO3yXa B OKHaxX AaHHOW KOHCTPYKLMKN, NOCKOSMbKY MMEHHO 34€eChb, B nepuog ¢ 1726 no
1732 rogbl matemaTuk [aHnane BepHynnu oTKpbIN U U3NOXUA NPUHLUUMNBLI BTOPOTO
3aKOHa TepMOANHAMUKN.

Ham HenssecTHO, 6ecegoBan nu bepHynnn co cBOUM COBPEMEHHUKOM, NPULABOPHbLIM
apxXuTeKkTopoMm 1 cosgatenemM 3umHero asopua, PpaHyecko baptonomeo Pactpennu.
Ckopee Bcero, 370 Tak U octaHeTca TanHon. OgHaKo Mbl 3HaeM, 4YTO, MOMUMO MPOYEro,
OHW NpUHaanexanu K ogHOMy nokonexuto (o6a pogunuce B 1700 rogy), 1 MOXHO
NpeanonoXxunTb, YTo B Bek NpocBeLleHns 3Tu BblgaroLwmecs niogm obiniv 3HakoMbl U
3HaKOMWUIM Apyr Apyra co cBOMMM OTKpbITUAMKU. Kak 6bl TO HM BbIno, Pactpennu, 6e3
COMHeEHWs, Obln NepBbIM apXUTEKTOPOM, KOTOPbIN NPUMEHWU 3TU Hay4Hble 3HaHWS B
CBOUX NOCTPOMKAX.

MmeHHO noaTtomy ansa o603HaveHnsa nepeaoBon MHOrOgYHKLMOHANbHOW KOHCTPYKLUA
OKHa Mbl Bbibpanu cnoBo «PopToykay, 0603HayarLee B pyCCKOM A3blKe
BEHTUNALUMOHHYIO CTBOPKY. OTOT CUMBOST COEAUHEHUS HAY4YHbIX JOCTUXEHUIN NMPOLLIIOro
N NepefoBbIX TEXHOMOMMA HaCcTOSLWEro onpeaenseT HanpasneHme AanbHenwero
pasBUTUA 1 NpeaBeLlaeT BO3MOXHOCTb HOBOro PeHeccaHca B 21 Beke.



Matisse

Advanced use and management of sunshine in buildings for the 21st century.

Matisse. The name of a famous painter, who used light, sunlight, in many of his
paintings, but in a way we, who are interested in elegant methods of regulating the
indoor climate, can learn from, for he showed us elegant solar control of the hot
Mediterranean sun.

Matisse had quite a different opinion of the relationship between in and out than, for
example, the architect Corbusier, who often closed a building opening with glass, and
thus invented the terrible concept of the glass wall as a “simple” alternative to glass in a
window.

Perhaps the glass wall is not visually terrible, but it is a disaster for climatic regulation.
Matisse’s viewpoint he expressed himself with the following quotation from 1929:

“If, in my paintings, | have been able to unite that which is outside, such as the sea, and
those things which are found indoors, it is because the atmosphere in a landscape and
the atmosphere in a room are, for me, one and the same...| have not tried to make them
meet each other, for me they are one."

Many of Matisse's paintings from Nice include views through a window. More correctly,
they are views of an interior, often of, first, a pretty woman, then an open window, then
a glimpse, through the superb shading devices of the Mediterranean coast, of the sea,
the beach, the promenade, the palms.

And here is the clue: palms, indicating a hot climate. And the protection from this heat:
these superb, simple, shading devices, shown in many of Matisse’s paintings. 100%
effective in holding the hot sunshine out, while at the same time allowing air and light in,
and, most elegantly, allowing a discrete view of the outside world. What a simple,
vernacular, architectural, solution to the problem of overheating.

These shutters on the outside of the windows are indeed simple, just slats of painted
wood in multiple frames, and yet they allow complete control by the user of sun, air, and
light. As with the "Fortochka" type of windows, these Mediterranean "Matisse" shutters
incorporate several openable smaller shutters within the main shutter "door", so to
speak.

They can be adjusted to a multitude of angles, providing view, light, shading and
protection. On summer nights they allow the cool, moist air in (see "Palladio" section)
while providing complete security against theft. On winter nights they also provide
additional protection from the weather.

Rastrelli, the architect of the Winter Palace, knew of course of these shading features -
he was after all born in Italy, and lived there until he was 16 - but he had other methods
for keeping the Winter Palace cool, including light fagade colours. Of course, in The
North there was really very little need for the highly effective solar shading of the
Mediterranean, in the past.

The Winter Palace rooms have ideal proportions to accommodate the sun in summer.
The area of glass is surprisingly low for a building apparently filled with light, only
approximately 15% of the wall area, and the rooms are as high as they are wide, so



there is a fine balance between the volume of air in the room and the amount of sun that
can enter. All of this corresponds well with the “Palladio” principle for natural cooling,
and additionally emphasizes the need to consider climatic regulation in a holistic,
interdependent framework.

Of course the surface area of the rooms is also very high, owing to various artistic
decorations, so that there is a very large amount of cool surfaces (see the "Palladio”
section for a description of this effect).

Everything was in harmony, visually, acoustically, and thermally.

Now in the 21! century there is a different situation, so a question of change is
unavoidable. The inside of many modern buildings is full of electrical devices,
computers, lighting, etc., all part of modern thermal pollution, and therefore overheating
occurs quite frequently.

The Winter Palace, now as part of The State Hermitage Museum, receives enormous
numbers of visitors, also giving out heat, and therefore the situation is quite different
than in 1754, when Rastrelli designed a spacious residence, so a method of combining
new and old is required.

But is it best to go the path of Corbusier and Carrier, and install large, clumsy,
expensive air-conditioning boxes, or should the change show respect to Rastrelli?

| believe, as you may have guessed, in the latter path. The path to the new
Renaissance. The change to the Hermitage to manage the overheating should be the
incorporation of the proved principles shown by “Matisse” combined with the advanced
methods for removal of thermal pollution described in the “Texas” section.

All together in an expression suitable to the Hermitage - not a transfer of old
Mediterranean technology to the North, but a new, appropriate, Russian, concept. The
principle is clear, the science is known, the design awaits, and we call you.

And not just a Russian concept of sunlight control, but a Hermitage solution is needed,
because we are dealing with artworks, almost all of which have colours; pigments that
are extremely sensitive to light.

The light levels in summer in the museum rooms on the southern and western facades
are much too high. The curtain system is elegant and provides excellent distribution of
light and reduction of glare, but for conservation, the quantity of light must be reduced

considerably.

So we need Matisse’s guidance, not just to keep the building cool, but also to preserve
the colours of the masterpieces of art in the Hermitage, many of which Matisse himself
painted.

There are innumerable solar shading devices on the world market, but very few have
the combination of qualities shown in Matisse's paintings. On a futuristic plane, many
avant-garde institutions working with these technologies are considering the classical
dilemma of managing the sun.



In the winter, to use the warmth but avoid the glare. In the summer, to absorb the
warmth and use it for other purposes. In the spring and autumn, to provide dynamic
solutions to the changing weather; some cool rooms may want the sun, other warm
rooms may not.

The “Fortochka” section describes multi-function windows, and one of the functions
possible in The Winter Palace windows, which themselves contain the basic scientific
requirements of advanced windows, is incorporation of solar shading in the air space
between the existing double windows. Perhaps just an extra layer of the curtains
already used, perhaps advanced low-emissivity Venetian blinds, perhaps some new
design?

Photovoltaic technology in the solar shading may be a solution in some types of
building. Heat-pump technology built into the solar shading may be suitable in other
buildings. Solar cells producing electricity built onto solar shading provide an elegant
double function: not just keeping the sun out, but harnessing it.

And electricity can also be used to power intelligent sensors and small electric motors to
automatically regulate the solar shading.

However, many available methods of solar control, although called modern, and using
advanced technology, such as highly advanced coatings on glass, are used in ways that
are extremely primitive compared to the simple "Matisse" shutters.

For example, so called solar-coated glass is less effective than simple “Matisse”
systems in providing protection against overheating in summer, and often, depending
on quality, distorts the view and the daylight. In winter it is disastrous, especially in the
North, especially in refurbishment projects, causing darker rooms of a murky colour.

This is an example of an inappropriate technological development that should have
remained in its own cultural and climatic zone.

So, what we are doing now in the name of necessary climatic control is often barbaric,
called modern, while what is elegant and effective, and a benefit for civilization, is called
old. Please think again, and find the “new renaissance” balance between new and old.



MaTucc

lpozpeccusHoe ucnonb308aHUe ecmecmeeHHO20 0C8ELEHUS U yrpasrieHue um 8
30aHusix 21-20 geka.

MaTucc. IMst 3HaMeHUTOro XxygoXHuKa, NCrnonb30BaBLUEro CBET, COSTHEYHbIN CBET BO
MHOIMX CBOMX KapTUHaX, U NpuYemM Takmm obpasom, KOTOPbIN MOXET HaC MHOroMy
Hay4YnTb B OTHOLLEHUN TOYHbLIX CNOCOBOB perynnupoBaHus KnmMmaTa BHYTPU MOMELLEHUNA,
npeacTaBnAlLWMX Ans Hac MHTepec, MO0 OH Nnokasasn HaMm, Kak MOXHO U3SLLHO
ynpaBnATb CBETOM XapKOro cpean3eMHOMOPCKOro CosHua.

Y Matucca 6b1n10 coBceM MHOE MHEHME 06 OTHOLLEHUN MEXAY UHTEPLEPOM U BHELLHEN
CTOPOHOW 3[aHus, YeM, Hanpumep, y apxutektopa Kopbsbe, KOTOpbI YacTo
3aKpblBas OTKPbITYO YacTb 34aHUSA CTEKIIOM M TEM CaMbiM M300pen HeyagadHoe
pelleHne B BUAe CTEKNAHHON CTeHbl - B KA4eCTBe "MpoCcTon" anbTepHaTuBbl CTEKY B
OKHe.

B03MOXHO, CTEKNAHHAA CTeHa He BbIMMAAUT BHELLHE TaK y>K CTpaLUHO, HO OHa siBUNach
KatacTpodomn A1 MeXaHM3MOB perynmpoBaHna knumarta. MaTtucc Bbickasasn CBO
TOYKY 3peHna cneayrowmmm cnosamm B 1929 r.:

"Ecrniu 8 MOUX KapmuHax 1 cMo2 06beOUHUMb MO, YMO Haxo0umcsi CHapyXXu
MOMeWeHUs, Harpumep, Mope, U mo, Ymo s 0BHapyKus eHympu, mak 3mo rnomomy,
ymo obcmaHoeKa 8 rnet3axe u obcmaHoeka 8 KOMHame 05151 MEHS1 OOHO ueroe.. .5 He
rnbimaricsi ceecmu ux emecme, 07151 MEHSI OHU eOuHoe yersoe”.

MHorue 13 kapTuH MaTtucca, HanncaHHble B Huuue, BKNOYaoT BUObl Yepes3 OKHO.
Bonee To4HO, - 3TO BUAbBI MHTEPLEPA, YACTO CHaYyana KpacuMBOW XXEHLUMHBI, 3aTEM
OTKPbITOro OKHa, 3aTeM B3rnsi4 Hanpasnsetcsa yepe3 3pdeKkTnBHbIE 3aTEHSLWME
YyCTPOMCTBA Ha cpeam3eMHOMOpCKoe nobepexbe, Ha Mope, NAsHK, NPOryIoYHYHO
HabepexHyto, Ha Nanbmbl.

M BOT 30€Cb 1 NEXMT KIHOY K pasragke: nanbMbl, yKasbiBatoLLMe Ha XXapkun knumar. U
3awuTa OT Xapbl: 3TN BENUKONENHbIE, MPOCTble, 3aTEeHSA0LLNE YCTPOMCTBA,
n3obpaxx€HHble Ha MHOrMX kapTnuHax Matucca, obnagatowme 100-NnpoLEHTHOM

9 EeKTUBHOCTLIO B CMbICNe NpeaoTBpalleHns NPOHMKHOBEHWSI BHYTPb HECYLLEro
)Kapy COfHEYHOro cBeTa Npu 04HOBPEMEHHOM MPOMNyCKaHMK BO34yxXa U CBETa, W,
N3blCKaHHee BCero, OTKpbliBaloLMe OTBIeYEHHbIN BUA Ha BHELHU Myp. Kakoe npocTtoe
apXMTEKTypHOe pelueHne npobnembl neperpesa, y4nTbiBatoLLee MECTHbIE ycroBus!

OTWN CTaBHM CHapPYXW OKOH, AENCTBUTESTbHO, NPOCTbIE: MPOCTO NMaHK/M OKpaLLEeHHOro
AepeBa B paMax C YaCTbIMUM NepenseTamMmm, 1 BCE Xe OHM NO3BONAT NOSTHOCTbIO
KOHTPONMpPOBaTb COSHUE, BO3aAyX U cBeT. Kak 1y OKOH Tuna hopTOYKN, 3TH
cpeanseMHoMopcKkMe ctaBHM "MaTtucc” BknovarT HECKONBbKO OTKPbIBAOLLMXCA CTaBHEN
MeHbLLEro pasmepa, Tak ckasaTb, BHyTPU OCHOBHOW "OBepun" cTaBHEN.

VX MOXXHO NOnoXXeHne MOXHO perynupoBatb Nog caMmbiMy pa3HoobpasHbIMKM yriamu -
c obecneyeHnem Buaa, CBeTa, 3aTEHEHUS U 3aWunTbl. B neTHMe Houn oHKM nponyckatoT
NpoXnagHbIN BriaxHbl BO3AyXx (cMoTpu pasgen "lMNannaguym") n npy 3TOM NOMHOCTLIO
3aWmLLalT OT BTOPXEHUSA N3BHE. B 3MMHME HOUYM OHY Takke AOMOMHUTENBHO
3awuLLalT OT HEeNnoroapl.



Apxutektop 3uMHero ggopua PacTtpennu, KoHe4yHo, 3Harn 06 3TUX 3aTEHSOLLMX
0COBEHHOCTSX — BeAlb OH poaunca B tanum n xxun tam o 16 neT — HO OH 3Han apyrue
cnocobbl noaaepXxaHnsa npoxnaasl BO ABOpLE, BKNOYas CBeTMble LBeTa (hacaja.
KoHeuHo, Ha CeBepe He 6b1no 60mbLon He06X0AMMOCTH B BbICOKO 3(EKTUBHOM
3aTEeHeHWUN, KaK B 3aTEHEHUN CPeAN3EMHOMOPCKOro CosHLUa npexae.

3anbl gBopua obnagatT naeanbHbIMU NPONOPLMAMU NS MPOHNUKHOBEHUS CONTHEYHOTO
ceeTa netoMm. nowanb ocTekneHnsa yamBuTenbHO Mana ans 34aHus, NosTHOCTbIO
3arnoriHeHHOro CBeToM, 3aHMMas npuMmepHo nuwwb 15% nnowanu cTeH, a 3ansl UMeroT
OOWHAKOBYIO BbICOTY U LLUMPUHY, N TEM caMbiM 0becrnedeHO TOYHOEe paBHOBECKE MEXAY
06bEMOM BO3Ayxa B 3ane 1 KONMYeCTBOM COSTHEYHOrO CBETA, KOTOPbLIN MOXET
NMPOHWKHYTb BHYTPb. BC& 3TO X0OpoLwo cornacyeTcs ¢ npuHuunom lNannaavo ans
€CTEeCTBEHHOro OXNaxaeHusi 1 JOMNonHUTENbHO NoAYEPKMBaeT He0BXOAMMOCTb
paccMOTPEHUs BOMpoca O pPeryrimposBaHnn KnmmaTta B XONUCTUYECKUX paMKax
B3aMMpP3aBMMOCTEN.

KoHeuyHo, nnowaab NOBEPXHOCTEN 3aSi0B TaKKe OYeHb Benuka bnarogaps pasnuyHbiM
XYOOXECTBEHHbIM YKpaLUEeHUSIM, B HUX UMEETCH O4eHb MHOIO NMpPOXSiagHbIX
NOBEPXHOCTEN (CMOTPU onncaHme atoro adpdpekra B pasgene "lMannaano”).

Bcé Bo gBOpLE HAaX04MUTCS B rapMOHUM — Kak BU3yarnbHO, Tak U aKyCTUYECKN U C TOYKM
3peHus Tennosoro 6anaHca.

Cenyac, B 21-m Beke, NOMOXEHME MHOE, U NOITOMY HEN3BEXHO BCTAET BONPOC O
BHECEHUN U3MeHeHU. MHorme coBpeMeHHble 30aHNA 3anofHEHbl BHYTPH
3NeKTpuyeckumMm npubopamm, KOMNbLIOTEPAMN, OCBETUTENBHLIMK Npubopamu 1 T. 4.,
4YTO BbI3bIBaAET Tenepb NpobnemMy TENSIOBOro HapyLeHNsa cpeabl, 1 NO3TOMY neperpes
NPOUCXOAMUT AOBOSbHO 4acTo.

Cenvac 3umHuin gBopeL, kak 4YacTb My3est QpMUTax, NPUHUMAET OFPOMHOE YMCIO
noceTUTENen, Takke BblAENAIOLWMNX TENSO, U NO3ITOMY MOMOXEHNE COBCEM MHOE, YEM B
1754 r., korga Pactpennu cnpoekTupoBars 3Ty OrPOMHYI0 LIapCKYH Pe3NLEHLMIO,
No3ToOMy 4YTO TpebyeTcst HaNTK cnocod COBMELLLEHNSI HOBOTO 1 CTapOoro.

Ho cTouT nn naty No NyTn Taknux apxuTekTopos, kak Kopbrosbe 1 Kapbe n
ycTaHaBnmBaTb 6onblune, HekpacuBble U OOPOrve AWNKA Ang KOHAUUMOHUPOBAHNSA
BO34yXxa, Unn xe 3TN U3MEHEHUS OOSTKHbI CoAepXaTb 3fEMEHT YBaXKeHUs No
OoTHoweHuto K Pactpennu?

Kak Bbl, BO3MOXHO, Aoraganncb, aBTop BEPUT B NOCreQHeEe HanpasneHne - nyTb K
HoBOMY PeHeccaHcy. MameHeHna B My3ee Ans paspelueHnst npobnemsl neperpesa
OOJTKHO BKMNOYATh MPMMEHEHMUE MUCMNbITAHHBIX NPUHLMMNOB, NOKa3aHHbIX MaTtnccom - B
coyeTaHun C NPorpeccmMBHbLIMN METOAAaMMU YCTPaHEHNSA TENNOBOIO AMcKoMdopTa,
onucaHHbIX B pasgene "Texac".

Bcé BmecTe 31O 03HavaeT - He nepeHoc ctapon Cpean3eMHOMOPCKOM TEXHOMOMMN Ha
CeBep, a HoBasi, COOTBETCTBYHOLLASA KOHLENUMS — BOT peLleHne NpurogHoe ans
OpmuTtaxa. MNpuHUMN SceH, Hayka U3BeCTHa, NPOEKT XAET, U Mbl NPU3biBaEM Bac natu
no 3TOMY NyTwn.



n Tpe6yeTC$| He NMpOoCTO KoHUenuuna ynpaerieHnA CoOJfiHe4YHbIM CBETOM, a NoAJIMHHOE
pelwienune, nbo YTO Mbl UMEEM AENIO C npoun3eengeHnAMmM UCKyCccTBa, Nno4vTn Bce U3
KOTOPbIX, coaep>XaT KpacCKu, ‘-Ipe3BbNal7IH0 YyBCTBUTEJIbHbIE K CBETY.

JleTom ypOBHM OCBELLLEHHOCTM B 3anax My3esi Ha XXKHOM U 3anagHoMm dacagax
HaMHOro npeBbilWatoT HopMmy. CucTema 3aHaBECOK aneraHTHa 1 obecneyvBaeT
OTNNYHOE pacnpenenieHne cBeTa U yMeHbLUeHNE OCNenUTENbHO SPKOro CBeTa, HO B
LiensiX COXpPaHeHUs 9KCNOHaATOB KONUYECTBO CBETA AOIMKHO ObiTb 3HAYUTENBHO
YMEHbLLEHO.



Palladio

Advanced inside surface materials for buildings for climatic control in the 215 century.

“Palladio”. The name of an Italian architect of the 16™ century, a genius of cool-building
design, is chosen to illustrate the synthesis of old and new, and the importance of inside
surface materials as an integral part of a building’s climatic control system.

It is becoming clear to many scientists, especially in the Northern climates, that the
unnoticed change from traditional building surface materials that are hygroscopic
(predominantly organic materials such as timber, clay, paper, chalk-based paints and
renderings etc.), to modern surface materials that are inert to moisture (glass, steel,
concrete, plastic paints etc.), has not been studied sufficiently.

Researchers at several avant-garde institutes are currently investigating the indoor
climate effects of, for example, timber houses compared to concrete houses, and there
are certainly many indoor climatic advantages available by the use of advanced surface
material systems to enhance “natural cooling / warming, natural humidification /
dehumidification”. This research effort, especially in the Northern countries, is
increasing.

Many current developments are however popularly understood to be of a primitive type,
based on low technological grass-roots activities, whereas the Winter Palace architect
Rastrelli continued the traditions of Palladio by designing elegant “Renaissance air-
conditioning systems”.

Such systems, if they can be called that, allow a synthesis of artistic decoration,
architecture, and engineering, by using room surfaces, both in content (choice of
materials) and form (“corrugations” such as columns, balustrades etc. increasing the
surface area 2 — 3 times the plane area) to interact with outside air moisture and thus
regulate the indoor climate.

The original cooling system in the Winter Palace is thus not a separate engineering
system, or even a system integrated with the architecture: it is a part of the building
itself.

It would not have been possible if the building was made of stone, as in “classical”
construction, or of concrete, as in “modern” construction. But brick, stucco, and
frescoes, or modern equivalents, are ideal.

Historically, it was the stonemason turned architect Palladio who created the
revolutionary change from expensive stone to cheaper imitations, and some sources
suggest that even frescoes by artists such as Paulo Veronese were just a cheap way of
creating the impression of a tapestry, which was a necessary thermal insulator against
cold stone surfaces.

There are 3 specific physical features of such “renaissance air-conditioning” systems:
1. The hygroscopic quality of the surface material.
2. The quantity of this material.
3. The interaction of the inside air (moisture) with the outside air (moisture).

Climatic stability is maximized by using high performance materials, corrugations (or
other increased surface area methods, such as statues, furnishings, etc.), and adequate



openings to the outside air, where it should be noted that the “Fortochka” and “Rastrelli”
systems are ideally suited for the purpose.

The key scientific features are diffusion and evaporation and condensation of moisture
from or to the outside air from or to the surface materials. This mass transfer of
moisture, as it is called, is regulated by the partial pressures of moisture in the outside
air in relation to the partial pressure in the indoor air.

Evaporation from the inside surfaces (during the day) produces cool surfaces as well as
cooler air and limits the natural decrease of humidity levels. Condensation on the
surfaces (during the night) causes warmer surfaces as well as warmer air and limits the
natural increase in humidity.

The scientist John Dalton discovered the basic laws of gaseous diffusion in 1801, but
the method had already been used for centuries. It is still valid in vernacular architecture
many places in the world, but was lost to modernism in the 20" century.

It is well known that dew “falls” at night and disappears a few hours after the sun’s
appearance. The relative humidity of the outside air is highest during the early hours of
the day and lowest in the early afternoon. Unless of course there is rain or fog, but in
this case cooling is unlikely to be so necessary. These natural outside air fluctuations
can interact with inside surfaces through diffusion of moisture through openings in
windows or air shafts.

The beauty of the system is that it is self-requlating: the higher the air temperature rises
during the day, the lower the relative humidity will be, and the more evaporation will
occur from surface materials, so that inside temperatures will always be lower than
outside.

My mother, as a child in the 1930s, worked in the library of Cornedo, Vicenza, a 16™
century building of the Palladio type, although of unknown architectural origin. She
remembered the summer siesta periods, when villagers would come to the cool library
building.

There are of course numerous preconditions for this system to function, and it is
important to note the interdependency of all the items in “The Hermitage Climatic
Regulation Method”.

It is futile to use this “Palladio” feature without adequate solar shading (see “Matisse”
feature), without removal of thermal pollutants (see “Texas” feature), or without air
(moisture) transparency (see “Fortochka” and “Rastrelli”).

In Rastrelli’'s time, and Dalton’s, there were limited materials available to allow
experiment and optimization of this process. Now, numerous experts are developing
materials, or composites, and producers of materials with hygroscopic properties market
this feature.

For example, the special clay “Bentonite” combined with wood fibres is an example of a
high efficiency hygroscopic material currently being tested, but the traditional Hermitage
materials are adequate — unless they are covered with a plastic film of inert paint
instead of the traditional chalk based paints.



The Winter Palace still (mostly) contains the original materials, and if The Hermitage is
true to these original materials, and refrain from the temptation of modern plastic based
paints, this property can be enhanced and utilized anew.

In 1997 it was only by applying moisture exchange factors to the calculations of heat
and moisture balance that the climatic measurements taken in the rooms could be
explained. Paradoxically, all modern calculation methods do not include such
algorithms, but the simple explanation is that such algorithms are deemed unnecessary,
because most 20" century surface materials have no hygroscopic properties to model
or calculate.

Indoor surface materials with hygroscopic properties have many advantages for
buildings, but are inadequately studied.

For housing, for example, hygroscopic materials can effectively limit high levels of room
relative humidity (a property named “buffering”) thus eliminating surface condensation,
thus eliminating the mould growth that causes many health problems.

At the same time, by limiting high humidity levels, excessive ventilation is not needed,
and a low background ventilation level is adequate, thus saving energy.

| believe there is a need to develop a 21° century identity of indoor surface materials for
buildings and create a (new) renaissance.

This is therefore the explanation for the choice of name to describe these types of
advanced surface materials, using the name of the Great Italian renaissance architect
who changed from construction using stone to always using brick and plaster, from inert
materials to “living” materials: Palladio.



[Nannagvo

lMpoepeccusHbie Mamepuaribl 0511 HYMPEHHUX MOKpbIMuUl 8 30aHUsiX C UerslbHo
peaynupogaHusi Kriiumamudeckux ycrosuu e XXI eeke.

“Mannagno”.

Mms aToro utanbsiHckoro apxmtektopa XVI Beka, reHManbHOro NnpoekTupoBLLMKa
34aHnin ¢ ahPEKTOM OXNaXOEeHUs, B3ATO 34eCb ANs TOro, YToObl NMokasaTb CUMHTE3
CTaporo U HOBOrO, a TaKkKe BaXXHOCTb MaTepuasnoB AN BHYTPEHHEN OTAESKUN B
KayeCTBE COCTaBHOM YacTU CUCTEM YMNpaBfeHUs KNMMMaTOM B 30aHUSIX.

MHorum cneumanuctam, 0COGeHHO B CTpaHax C CEBEPHbIM KNMMaTOM, CTAHOBUTCS BCE
6onee o4eBMAHBIM, YTO NPOLECC HE3AaMETHOWN 3aMeHbl TPaAMLUMOHHLIX MaTepuanoB
NOKPbLITUIA AN 34aHUA, o6nagaoLLmMX rMrpoCKoNMYeCcKUMN CBOMCTBaMU (B OCHOBHOM
TaKMX OpPraHNYecKMX MaTepuarnoB Kak ApeBecuHa, rnuHa, 6ymara, MenoBble Kpacku 1
oTAeno4YHble MaTepuanbl U T.4.) Ha COBpeMeHHble MaTepuarnbl As TOBEPXHOCTEMN,
KOTOpblE MHEPTHbI MO OTHOLLEHWUIO Biarn (CTekno, ctanb, 6eTOH, CUHTETUYECKUE
Kpacku 1 T.4.) OCTaeTcsi He4OCTaTOYHO M3YYEHHbIM.

Y4eHble HEeCKOmNbKWUX, 3aHMMaoLLNX nepeaosble No3numn MHCTUTYTOB B HACTosLLEee
Bpems Be4yT UCCrnefoBaHNs O BO3AENCTBMM Ha BHYTPEHHUM KnMMmaT MaTtepuarnos
3[@aH1N NyTEM CPaBHEHUS, Hanpumep, OepeBAHHbIX 34aHWU CO 3aaHNaMN 13 6eToHa,
NpWY 9TOM HET COMHEHMUS B TOM, YTO UMEETCH B HANUYNUNU MHOXECTBO MPENMYLLECTB B
CMbICIie BHYTPEHHEro KnMmata npu UCNOMb30BaHUM  MPOrpecCuBHbIX OTAENOYHbIX
MaTtepuanoB An4 yCUNeHUs NpoLeccoB “eCTeCTBEHHOro OXnaXaeHusa /Harpesa,
€CTECTBEHHOIO YBNaXHeHUs1 / ocylueHmnst Bo3gyxa”. KonmyecTBo Takmx nccnegoBaHii B
CeBepHbIX CTpaHax, B YaCTHOCTH, yBENN4MBaETCA.

MHorvne npoBoauMble B HacTosiLLee BpeMS UCCrieaoBaHNA NPeacTaBnsaTCca B
LLMPOKOM MOHMMAaHUK KaK ynpoLLEeHHbIE, B OCHOBE KOTOPbIX, KaK nonaratT, nexaT
npakTn4yeckne MeponpuATUS HU3KOrO TEXHOMOMMYECKOrO YPOBHS, B TO BPEMSA KaK B
3nmHeMm gBopue apxuTtektop Pactpennu npogorkun Tpaguumm MNannaawmo,
CMPOEKTUPOBAB MU3SILLHYIO CUCTEMY “KOHOULMOHMPOBAHNA” anoxu PeHeccaHca.

Mopo6Hble CUCTEMbI, ECIM UX MOXHO Ha3BaTb TAKOBbIMMK, MO3BOSSAKT MOMYYUTb CUHTES
XyOOXECTBEHHOrO OOPMIIEHNS], APXUTEKTYPbI N MHXEHEPHbLIX CUCTEM, MCMONb3ys
NOBEPXHOCTM MOMELLIEHMI KaK N0 UX coaepaHuio (Bblbop maTtepmanos), Tak 1 No
dopme (B BMAE pa3HOro poaa CroXHbIX QOpPM - KONOHH, BGantctpag u T. n.), 4to
yBenMuMBaeT nnowaab NOBEPXHOCTU B 2-3 pa3a MO CPABHEHMIO C MIIOCKOCTbIO U
obecneymBaeT B3aMMOAENCTBUE C BMAXHOCTLIO HAPYXXHOMO BO34yXa U TEM CaMbIM
perynmpoBaHne BHYTPEHHEro Knumara.

lMepBoHayanbHas cuctema oxnaxgeHus B S3MMHeEM aBopue, Takum obpasom, He
SBNAETCA OTAEeNbHOW MHXEHEPHOMN CUCTEMOU, U OHa Aaxe He ABMAeTCA CUCTEMOMN,
COeANHEHHOW C apXUTEKTYPOM — OHa npeacTaBnseT cobon YacTb CaMoro 34aHus.

310 He Obino 66 BO3MOXHbBIM, ecnu Obl 34aHne GbINI0 MOCTPOEHO M3 KAMHS, KakK B
“knaccudeckon” KOHCTPYKUMKM Unn n3 6eToHa, Kak B “COBPEMEHHON” KOHCTPYKLUUK, B TO
BPEMS KaK KMPMuWY, WITYKaTypKa unm peckn Unm nx COBPEMEHHbIE aHanoru SBnsaTCca
B 3TOM CMbICIe naeanbHbIMU.

B ncrtopmyeckom acnekTe Npon3oLso Tak, YTO KaMeHLUUK CTan apXUTEeKTOPOM
Mannaano, KOTopbI NPOU3BEN PEBOSIOLNOHHOE U3MEHEHME, MPUMEHMB B3aMeH



[0pororo kaMmHa 6onee AeweBylo €ro MUMUTaLmMIo, Npu 3TOM HEKOTOPbIE UCTOYHMKM
CBMAOETENbCTBYIOT O TOM, YTO Aaxe PpecKn Takmx Xy4oXHUKOB Kak [1aono BepoHese
SABUIMCb NULWb AelleBbiM CnOCOBOM CO34aHUA TAKOro XXe BnevaTneHus Kak oT
robeneHoB, KoTopble BblnNM HeOOXoaMMbI ANA YTENNEHNUS XONOOHbIX KAMEHHbIX
NOBEPXHOCTEMN.

MmeeTcsa 3 KOHKpeTHble hnsnyeckne 0COBEHHOCTN TaKMX CUCTEM KOHAMLIMOHNPOBAHWS
BO3ayxa anoxu PeHeccaHca:
4. rMrpoCcKoNMYHOCTb MaTtepunana noBepxHOCTH,;
5. KONMYecTBO Takoro matepwuana;
6. B3aMMOAeNCTBME BHYTPEHHEro Bo3ayxa (BNaxHoCTu) C BHELUHUM BO34YyXOM
(BNaXXHOCTbIO).

YCTONYNBOCTb KNUMaTta [OCTUraeT CBOEro MakCUMasnbHOro 3Ha4YeHnsa nytem
NCMNOMb30BaHUS BbICOKOKAYECTBEHHbIX MaTEPManoB, BOSIHUCTbIX NOBEPXHOCTEN (MNK
WHBIX METOO0B YBENUYeHNs NnoLaam NoBepPXHOCTU, TaKUX Kak cTaTyn, npegMeTbl
MHTEepbepa U T.MN.), a TakkKe COOTBETCTBYHOLLMX OTBEPCTUI OS5I HAPY>KHOro BO3ayxa, nNpu
9TOM HaJo OTMETUTb, YTO CUCTEMBbI MO Ha3BaHueM “dpopTouka” n “Pactpennu” nydiwe
BCEro NoaxoaaT AN JaHHOW Lenu.

MpyHUMNManbHBIMU HAyYHBIMW NOHATUAMM ABNATCA AN dYy3na n ncnapeHme u
KOHOEeHcaunsa Bnarv U3 Hapy>KHoro Bo3ayxa U B HEM C HapY>KHbIX MOBEPXHOCTEN NNK
Ha HMX. Takon MaccoBbIN NEPEHOC Bnaru, Kak ero UMeHyT, perynupyeTcs
napuuvanbHbIM [aBSfieHMEM Briarv B Hapy>KHOM BO3yxXe MO OTHOLUEHWUIO
napumanbHOro AaBrieHns BO3AdyXxa B NOMELLEeHUNAX.

McnapeHue ¢ BHyTPEHHMX NOBEPXHOCTEN MOMELLEHWNI (B AHEBHOE BPpEMS) NPUBOOUT K
OXNaXOeHUIo NOBEPXHOCTEN W OXNaxaaeT BO34yX, a TakkKe orpaHuymBaeT
€CTECTBEHHOE YMeHbLUEHNe YPOBHS BRaXXHOCTU. KoHAeHCcaLmst Ha NOBEPXHOCTSX (B
HOYHOE BpeMs) NMpUBOAUT K Harpesy NOBEPXHOCTEN W BO3AyXa M 3TUM
OrpaHMyMBaEeTCHa yBenMyYeHue YPOBHSA BNaXXHOCTH.

®unsnk [bkoH JanbToH oTkpbin B 1801 rogy OCHOBHbIE 3aKOHbI AN dy3mm rasos,
OAHAaKo, 3TOT MeToq Anddy3nm ncnonbL3osBarncd yxxe B TedeHue ctonetuin. OH ewe
OEencTByeT B HAPOL4HOW apXUTEKTYpe BO MHOIMMX MecTax B MUpe, HO YCTYNuin MecTo
MoOepHn3My B XX Beke.

XOopoLUo M3BECTHO, YTO poca BbiNagaeT HOYbO M UCYE3aeT Yepes HECKONbKO 4YacoB
nocrne Bocxoda conHua. OTHOCMTENbHAs BRaXHOCTb HapY>KHOro BO3ayxa sIBNsieTcs
Hanbonbluen B paHHWE Yacbl CYTOK W HAUMEHbLUEW B MepBble Yachl NOCne nonyaHs.
PasymeeTcsi, Kpome Tex criyyaes, korga UaeT A0XKAb UM CTOUT TyMaH, HO B NOAOGHbIX
cnyyasix oxnaxzaeHue efBa nv ctonb Heobxoammo. MoaobHble ecTeCcTBEHHbIE
konebaHus COCTOSIHMSA HapyXXHOro BO3dyxa MOryT B3aMMOAENCTBOBATb C
BHYTPEHHUMM NOBEPXHOCTAM Yepe3 anddysno Bnarm 4Yepes OTBEPCTUS B OKHaX Uin
BO3AYLLUHbIE€ KaHanbl.

KpacuBbii xapaktep AaHHOW CUCTEMbl B TOM, YTO OHa obrnagaeTt camo-
perynmpoBaHneM: YEM BbILLE MOAHUMAETCA TeMnepaTtypa Bo3gyxa B TEYEHUE OHSA, TEM
MeHbLLEe OTHOCUTENbHAA BNaXXHOCTb U TeM Bonblue byaet ncnapeHve ¢ martepuanos
NMOBEPXHOCTEN, TaK YTO BHYTPEHHAA TemnepaTtypa Bceraa 6yaeT HUXe Hapy>KHOMW.



Mosi maTb, korga Obina coBcem toHoW, paboTtana B 30-x rogax XX Beka B bmbnuoTteke
KopHego B r. BuyeHua B Utanuu — ato 3gaHmne XVI Beka Tuna 3gaHun Nannagmo, HO
Hen3BecTHoro apxmutektopa. OHa BcnomuHana BnocneacTsnmn, YTo BO BpeMs
00edeHHOro oTAabiXxa MECTHbIE XUTENU ChneunanbHO NPUXoaunu B NpoXriagHoe
30aHne ondnmoTeku.

KoHeuHo, gng Toro, 4tobbl aTa cuctema pabortana, TpebytTCs MHOrOUYUCTIEHHbIE
npeABapuTenbHbIe YCOBUS, @ NO3TOMY BaXXHO OTMETUTbL B3aMMO3aBUCUMOCTb BCEX
NYyHKTOB CTaTbk “MeTopq perynmpoBaHus KnmmaTa B QpmMmutaxe”.

BecnonesHo nbiTaTbCA NPUMEHATb AaHHY0 ocobeHHoCTb MeToda Mannagno, He nmes
COOTBETCTBYIOLLEro 3aTEHEHNA OT conHua (cMm. ctatblo “MaTuce»), He ycTpaHasa
TennoBoe 3arpsa3HeHne (cTaTbs

“Texac”), unu 6e3 npo3pavyHoOCTM Bo3ayxa (BNaXHOCTb) (CM. cTaTbk “©opToyka’ u
“Pactpennun’).

Bo BpemeHa b. Pactpennu u [x. [lanbToHa umenocb Mano matepuanoB Ans
9KCNEPUMEHTOB M ONTUMM3ALMM ATOro npouecca. B HacToswee Bpems
MHOrOMUCIEHHbIE CreunanuncTbl paspabaTbiBaloT Takme maTepuarbl Uin cocTaBbl, a
N3roTOBUTENN MaTepmarnoB C rMrpOCKONNYECKMMIN CBOMCTBAMUN OCYLLIECTBASIIOT UX CObIT.

Hanpumep, cneunanbHbii BUA, rMnHbl “BEHTOHUT’ B COYMETaHMU C APEBECHbIMA
BOJTIOKHAMM SIBSIETCA NPUMEPOM BbICOKOI((EKTUBHOIO MMIrPOCKONUYHOIrO MaTtepuana,
KOTOPbI/ NPOXOANT B HACTOsILLEe BPEMS UCNbITaHUSA, OAHAKO TPaaULMOHHbIE
MaTtepuanbl 30aHus ApMuTaxka CooTBETCTBYIOT TpebOBaHUAM, €CIN TONBKO OHU He
MOKPbITbI MAEHKON CUHTETUYECKOW MHEPTHOWN KPACKn BMECTO OObIYHON KpacKun Ha
OCHOBe Mena.

3UMHMIA fBOpEL BCe ellle B OCHOBHOM COAEPXKUT NepBOHaYanbHble Matepuarbl U ecnu
My3€el COXpaHWUT BEPHOCTb TakuM MaTepuanam 1 BO3AepXuTcst ot cobnasHa
NMPUMEHUTb COBPEMEHHbIE CUHTETMYECKME KPacku, TO CBOMCTBA 34aHMsi MOryT OblTb
COXpaHeHbl U UCMONb30BaHbl BHOBb.

B 1997 r. npn npoBegeHUN N3MEPEHUN KNUMATUYECKNX YCITOBUM B NMOMELLEHUSIX UX
pesynbTaTbl MOXHO ObIfI0 O6BACHUTEL TOMBKO NYTEM NPUMEHEHNSA KO3 PULMEHTOB
obmeHa Bnaru Kk pacyetam b6anaHca Tenna u Bnarn. Kak Hn napagokcansHO, HO BO
BCEX COBPEMEHHbIX MeToA4ax pacyeToB Takne anropuTMbl HE YYTEHbI, B TO BPEMS Kak
NpocToe O6bACHEHME 3TOMY 3aKMKYaeTCa B TOM, YTO 9TU anropuTMbl CHUTAKOTCS
HEHY>XXHbIMW, MNOCKONbKY 6OMbLUMHCTBO MaTepuanoB B XXI| BeK, KOTOPbIE MPUMEHSAOTCH
ONs OTOEeNKn NOBEPXHOCTEN, He 0bnagatoT rmrpoCKONMYeCcKUMmM CBOMCTBaMn 1
MOAENVPOBaHME U pacyeTbl, NMO3TOMY HEBO3MOXHbI.

MaTeleanbl 04 BHYTPEHHUX HOBerHOCTeVI C rmrpockonmn4yecknmmn cBOMCTBaMM
MMEIOT MHOIo npenmMmyLliecTB Nnpu ncnosib3oBaHnn B 34aHNAX, HO OHU €eLle
HeOOoCTaTO4YHO U3YHEHDI.

B »xunuwax, Hanpumep, rurpockonnyeckme matepuanbsl MOryT adeKTMBHO
OrpaHMYMBaTb BbICOKME YPOBHU OTHOCUTENBbHOM BNAXXHOCTU (3TO CBOMCTBO HA3bIBAETCS
“Oycbbepusaymnen”), ycTpaHsst TEM camblM KOHAEHCALUMIO BNnarn Ha NOBEpPXHOCTAX U
POCT MIieCeHN, KOTopasi BbI3bIBAET MHOIOYMUCIIEHHbIE NPOONEMbIl 41S 300POBbS NOAEN.
B 10 )Xe camoe BpemMsi nyTeM OrpaHuMYEeHnst BbICOKOrO YPOBHS BIIAXXHOCTM CTaHOBUTCS



HEe HY>XHbIM MPUTOYHOE BEHTUJTMPOBaAHME, a JOCTATOYHO JILb MMETb
BCnomMoraTesibHyt0 BEHTUNALUIO, c6epera;| TEM CaMbIM SHEPIUIO.

MOXHO C yBEPEHHOCTbIO CKka3aTb, YTO CyLLecTByeT HeobBXO0AMMOCTb pas3paboTku
COBPEMEHHbIX NpeACTaBneHMn 0 Matepuanax ans UHTepbepoB 30aHUN U BOCCO34aThb
TexHUKy PeHeccaHca.

OTUM 06BbACHAETCH BbIOOP HA3BaHNA AONs1 ONMCaHUSA OaHHbIX BUOOB MNPOrpeCcCUBHbIX
MaTtepuanoB AN OTOENKM NOBEPXHOCTEN, B3SB A9 3TOr0 MMS BESIMKOro UTanbsHCKOro
apxuTekTopa anoxm PeHeccaHca, KOTopbI nepeLlen oT CTPOMTENbCTBA 34aHUN U3
KaMHSI K NPUMEHEHUIO KMpNnYa u LWTYKaTypPKK, OT MHEPTHbBIX MaTtepmanos K “XnebiMm”
Martepuanam — 370 HasBaHue: “lNannagno’.



Rastrelli

Advanced vertical air distribution systems for the 21 century.

“Rastrelli”. A name, the name of a Russian architect of the 18™ century, a ventilation
genius, is chosen to illustrate the synthesis of old and new, and the importance of air
distribution as an integral function of a building structure.

Advanced vertical air systems to enhance “natural ventilation” are being developed in
several avant-garde institutions around the world. Historically, the development of
vertical air shafts as an integrated part of a building was a major step forward for
people’s health, and occurred at various times at various geographic locations.

For example, one of the major tasks being carried out by the Indian government today is
introduction of simple chimneys from cooking stoves, which raises the life expectancy of
the cooks considerably. At a next level, a serious problem in some crowded African
townships is that smoke from chimneys creates the problem that fresh air inlets become
“smoke inlets”, so that the need here is both for improved fuels to protect the micro-
climate and advanced “Fortochka” windows to limit the entry of particles into rooms.

On the other hand, most buildings in the rich countries, particularly in the past 20 — 30
years, do not include chimneys or other building technology air shafts, because of the
reliance on electrical / mechanical air movement devices. This is mainly a result of the
architectural revolution of Bauhaus in the 1920s, which included admiration for
complicated mechanical technology and a lack of respect for building technology
knowledge acquired over the centuries.

It is ironic to note that modern building economists, when making analyses, even within
popular concepts such as the fine sounding “Total Economic Analysis", have no tools
for coping with products that last more than 20-30 years, let alone 200-300 years, such
as many "products” in The Winter Palace, such as chimneys / air-shafts. As with the
international standards that omit tools that permit analysis of the thermal performance of
“Fortochka”, these economic models omit tools that allow analysis of such air-shafts.

Progress is therefore hindered, in a way, by the conservative, or arrogant, or foolish,
attitude of the people who developed these tools, but only for the products they knew
exist. A more humble approach would have been to allow for the unknown, to accept
that here at the end of the 20" century was not the end of the road of scientific
development.

At the same time, however, the energy crises in the latter part of the 20" century,
combined with the low durability of electro-mechanical devices and other
disadvantages, such as noise, maintenance costs, lack of flexibility and particularly the
health risk of equipment failure, led to a need for more sustainable technologies, and
much recent ventilation research has concentrated on “natural ventilation” of various
types.

But most current “natural ventilation” developments are either of a centralized type
based on atriums or similar architectural features, or rely on complex engineering
structures as additions to the building structure, whereas the Winter Palace architect
Rastrelli designed an elegant method for individual control, by building multiple air
shafts into the walls as a simple accompaniment to the chimneys.



The original ventilation system in the Winter Palace is thus not a separate engineering
system, or even a system integrated with the architecture: it is a part of the building
itself.

Nowadays it would be termed a synthesis of architecture and engineering: then, in
1762, it was a natural, simple architectural feature, based on the newest scientific
developments available, using knowledge that has not been lost, but that has not been
applied for almost a century, since Bauhaus and Carrier et al created the unsustainable
architecture of the 20" century.

The specific physical features of such systems are two or more parallel shafts leading
from each room to a roof outlet, or chimney. The shafts are in the walls as part of the
construction itself. One shaft is intended for air supply, the other for air removal, and it is
possible to include heat recovery of various forms, natural or otherwise, when the warm
outlet air and cool inlet air are adjacent to each other.

In the Winter Palace there are over 1000 shafts in total, so that the building is in fact as
perforated as a Swiss Cheese, although it appears as a massive, solid construction. In
a brick building this is a simple construction method, since the bricklayers simply omit
bricks in these areas as they build upwards. In modern construction it is also simple to
omit some insulation in the cavity in outside walls or cast shafts in concrete inner walls,
but the design can, of course, be of many types.

Modern worries, such as condensation in cold air shafts, were not a concern for
Rastrelli, because modern condensation is actually caused by the materials and
systems used in modern construction. Rastrelli et al did not perhaps consciously know
that they had produced buildings that were inherently condensation free (see “Palladio”
section), but then again, perhaps their knowledge was more advanced than we think. It
was after all their lifetime that gave us most of the great scientific advances we use (and
rediscover) today.

For example, there is a great deal of analysis in avant-garde institutions of the
mechanism of interstitial condensation, and it appears that hygroscopic materials have
two natural defences against condensation: first they absorb moisture, limiting the
vapour pressure available for transfer of moisture through the structure, and secondly,
they, combat condensation that may occur through capillary action backwards into the
structure, and redistribution of moisture, preventing actual water production.

After the fire in 1834 in the Winter Palace almost all the 1000 original shafts were
closed, although some were reused in the modernization after World War Il, so that
there are now approximately 200 shafts in operation. It is clear that fire protection is
important, and fire dampers built into the shafts can automatically isolate areas of the
building into manageable “fire compartments” — a necessary feature for all buildings, but
especially relevant for the Hermitage. Emphasis should be on fire management to
ensure smoke removal for visitor escape, and vertical shafts with high level openings
are essential for this.

The key scientific feature of the “Rastrelli” advanced air system is that the openings
from each shaft into the room are offset: one opening, or grille, is placed at a low level
near the floor; the other is placed at a high level, near the ceiling.

Natural thermal forces in any heated room result in higher temperatures near the ceiling
than at floor level. Warmed, used, air rises and fills the shaft nearer the ceiling. The



result is one shaft with warmer air, and one with cooler air. The air density in the two
shafts is different, producing a pressure difference according to the Bernoulli equation
5P = (p1-p2) .g.h. In larger rooms, the temperature difference is greater, so that this
natural air circulation is enhanced, although the proportions are, quite naturally and
harmoniously, the same.

With this natural driving force there is air circulation in the room, controlled by the room
occupants who can regulate air quantity by adjusting grilles on the lower level shaft.

The above system was also elegantly used by Rastrelli to provide air for combustion in
the open fireplaces of the original heating system in most of the rooms. A fireplace
naturally draws air from the room as part of the combustion process, and if this air has
to come from the windows it often results in uncomfortable draughts. By constructing a
second shaft parallel to the smoke chimney with an outlet adjacent to the fireplace
discomfort and wastage of warm air is avoided.

After the fire of 1834 the system was again reused in a different way, because the open
fireplaces were considered a fire danger (despite the fact that the cause of the fire was
actually a construction mistake during rebuilding of some rooms). Be that as it may, the
open fires were replaced by stoves in the basement, with double shafts: one for the
smoke, another for the warmed air to the rooms. The ingenious “doubleness” of
Rastrelli’s design continued, even then.

Although it may not seem relevant to discuss fireplaces in modern buildings there are in
fact many institutions studying and developing high efficiency bio-fuel stoves as a
natural, future, alternative to pumping warm water several kilometers from centralized
boiler plants. Such centralized hot water production is obviously an effective way of
using “waste” heat from electricity production from coal or oil fired power stations. But if
the trend towards a solar future continues, and electrical generation from wind and sun
dominate in the future, then other forms of heating will become more practical.

In conjunction with the advanced windows named “Fortochka” (described in a separate
section) the “Rastrelli” double offset shaft system provides a multitude of ventilation
possibilities, so that individual people can have the air quantity and quality they desire.

In a building such as the Hermitage with numerous visitors it is of course the custodians
who would be able to adjust indoor conditions to match changeable outside conditions,
as required. The visitors require an average climatic condition acceptable to them all,
but the possibility for personal ventilation to optimize the experience of comfort is
described in the section “Individual’.

A variant of the simple double air shaft system is the “intelligent” type, where the shafts
can be fitted with small hidden motors, sensors, fire alarms, and communication
devices, so that the shafts can interact with the windows and respond to telephone
requests or to pre-set requirements to automatically adjust the climatic conditions in a
room.

The basic scientific principles of such “advanced” offset air shafts are found in The State
Hermitage Museum (The Winter Palace), which may be a surprise, except that it was
after all here in Russia in 1726-1732 that the mathematician Daniel Bernoulli discovered
the above equations of nature, and it is likely, is it not, that Bernoulli talked to his
contemporary, the Winter Palace architect, Bartolomeo Francesco Rastrelli (1700 —
1771)?



Perhaps we will never know, but Rastrelli certainly utilized these basic forces of nature,
of air movement, for the first time, to my knowledge, in a building. This is therefore the
explanation for the choice of name to describe these types of advanced air shafts, using
the name of a Great Russian architect of Italian descent: Rastrelli.



Pactpennu

[MpoepeccusHas cucmema sepmukarnibHO20 pacripedesieHusi 6o30yxa 21 eeka.

Nmsa pycckoro apxuTtektopa 18 Beka, aBTopa reHuarnbHbIX BEHTUNSLMOHHBIX PELLIEHUI,
ObIno BbIGPaHO ANs UNMICTPaLMN CUHTE3a CTApOro 1 HOBOTO, Kak NpuMep NOHUMaHUs
cMcTeMbl pacrnpeneneHust Bo3ayxa B Ka4eCTBe HEOTHEMIIEMOM YacTU KOHCTPYKLNK
3aaHus.

B HacTosiLLiee BpeMsi NPOrpeccmBHblE CUCTEMbI BEPTUKANbHOro pacnpeneneHus
BO3Ayxa, CMOCOBCTBYOLME YCUMEHNIO "eCTEeCTBEHHON BEHTUNAUMN", paspabaTbiBatoTcs
B psiie nepenoBbIX UCcneaoBaTenbCKMX LEHTPOB Mo BceMy mupy. C Mctopmyeckomn
TOYKWN 3pEHUst, CO3QaHME BEPTUKArbHbIX BEHTUNSALMOHHbLIX KAHANOB, MHTErPUPOBAaHHbIX
B CTPYKTYPY 34aHuWI, SBUNOCb BaXKHbIM LLArOM K 3alLuTe 340pOBbSA ntogen. 1o
NHXXEHEPHOE peLLieHne MOXHO HabnaaTb B pasHble 3MOXM N B CaMbIX Pa3HbiX CTpaHax.

Tak, Hanpumep, ogHa 13 TeKyLLMX NporpaMmm MHOUNCKMUX BNacTen HanpasneHa Ha To,
4YTOOblI OCHACTUTL BCE KYXOHHbIE NIIUTbI MPOCTbIMU BbITSXKHLIMU TpyGamu.
lMpepnonaraetcs, YTO 9Ta Mepa CyLEeCTBEHHO YBESTUYUT CPESHIO
NPOAOIMKUTENBHOCTb XN3HWN TEX, KTO €XXEeQHEBHO 3aHMMAETCsl MPUrOTOBIIEHNEM MULLN.
Cutyaums, cnoxuslLascsa B page rycCto HaceneHHbIX appukaHCKnx ropoaos,
OEMOHCTpUpyeT Npobnemy crneaytowero ypoBHs. Tam abiM, BbIXOAALWMIA U3 TpyO,
CHOBa nonajaeT B XunuLla Yepes OKHa 1 gpyrne oTBepCTuUs, KOTopble, MO CyTU, U3
BEHTUNAUMOHHBIX NpeBpaLwlatoTcs B "aAbiMoBbIe”. B gaHHOM cnyyae oyeBuaHa
NOTPEBHOCTb, KaK B yNy4yLIEeHUN Ka4ecTBa TONMBA, Tak U B MCNONb30BaHUN HOBOW
KOHCTPYKLMN OKHA, Ha3BaHHON HaMn «PopToykay» (CM. OQHOMMEHHYIO rnasy), KoTopas
NOMOXET ynaBnuBaTh U 3a4epXMBaTh YacTuLbl FPA3U N KOMOTW.

B pa3BuTbIX cTpaHax, HAaNpoTuUB, 6OSLLUMHCTBO 34aHnin (B OCOBEHHOCTHN, NOCTPOMKM
nocnegHux 20 - 30 neT) cTpoaTcs 6e3 AbIMOXOAOB MU UHbIX BEHTUNALMOHHbBIX
KaHanoB, Tak Kak MPOEKTUPOBLLMKM LIENIMKOM NonaratTCs Ha anekTpuyeckme, nmbo
MexaHu4yecKkue yCTporUCTBa ANnd nepeMeLLeHmsa Bo3ayxa. dTa cuTyaums - NpoaykT
apxuTekTypHoun pesonoumm bayxaysa 20-x roqos nNpoLunoro Beka, NpoBo3rfiacusLLEn
NPeKnoHeHne nepes CroXHbIMU TEXHONOMMAMUN U MEXAHUYECKUMU YCTPONCTBaMU, U
npeHebpexeHne K 3HaHUAM U TEXHOSOMMSIM CTPOUTESNLCTBA, HaKOMNEHHbIM 3a Beka.

Kak HM napagokcasibHO, HO COBpPEMEHHbIE 9KOHOMUCTLI, Jaxe paboTas B paMKax Takmx
N3BECTHbIX U, Ka3anocb Obl, 3apaBblX KOHUEeNUMn kak "O6Lunin SKOHOMUYECKUI aHanns",
HEe UMeT HeOBXOOUMbIX MHCTPYMEHTOB 4S5 pac4eToB MO NPOAYKLUMU, CPOK FOLHOCTH
koTopon npesbiwaeT 20 - 30 neT, He roBopsa yXXe 0 TOK, YTo paccumTaHa Ha 200 - 300
net (Hanpumep, BEHTUNALNOHHbIE KaHarnbl 3UMHEro ABopua 1 Apyrme NHXeHepHble
COOpPYXeHNda 3Toro 3aaHnd). Kak u B criydae ¢ MexayHapoaHbIMy CTaHgapTamu, B
KOTOPbIX HE 3an0XeHbl UHCTPYMEHTbI 4S5 aHanm3a XxapakTepuCcTUK OKOH Tuna
"®dopTouka", B 3TUX SKOHOMUYECKUX MOLENAX OTCYTCTBYET Kakomn-nnbo
WHCTPYMEHTapuin Anga aHanmsa nogoOHbIX BEHTUNSLNOHHbBIX CUCTEM.

KoHcepBaTuBHbIA, CAaMOHAOEAHHbIN U HeAANbHOBUAHLIN NOAX0n pa3paboTynKOB,
CO34aloLLMX NHCTPYMEHTbI TOSTbKO ANA N3BECTHOM UM MPOAYKUNN, ABMSETCS, B
N3BECTHOW CTENEHMW, TOPMO3ALLMM PaKTOPOM AN AanbHenwero nporpecca. bbino 6ol
bornee 34paBbIM NPU3HATL, YTO MHOrOE eLle He uccnegoBaHo, 1 4To KoHel 20 Beka He
cTtan uHanbHON TOYKOW Ha NyTU HAy4YHOro pasBUTUSA.



B TO Xe Bpems, aHepPreTUYECKUN KPM3NC NOCHeaHNX JECATUNETMA NPOLLSIOro BeKa B
COBOKYMHOCTU C HEAONITOBEYHOCTbIO ANIEKTPOMEXAHNYECKUX YCTPONCTB 1 NX NPOYMMU
HegocTaTkamu (LWyMm, pacxodbl N0 06CNy>XMBaHWMIO, OTCYTCTBME BO3MOXHOCTM
KOPPEKTUPOBKUN, 1, B OCOBEHHOCTUN, BEPOSAITHOCTL Yrpo3bl 300POBLIO B Criyvae
HEencnpaBHOCTN), CBUAETENLCTBYHOT O NOTPEBGHOCTM B MHbIX, Bonee «yCTONYMBBLIX»
TexHonorusix. IMeHHo no3TomMy MHOrMe COBpEMEHHbIE UCCNef0BaHNSA COCPeLOTOYEHbI
Ha N3y4YeHUM PasfnyHbIX TUMOB eCTECTBEHHOW BEHTUNALNN.

OpHako nocnegHune pa3paboTkm B aTom obnactn nnbo npeacraensoT cobomn
LeHTpann3oBaHHbIE CUCTEMbI, B OCHOBY KOTOPbIX MOMOXEHA KOHCTPYKUMS aTpuyma u
NoAobHbIE apXUTEKTYPHbIE PeLLEHMs], MO0 BKIHOYAOT CIIOXHbIE NHXEHEPHbIE
CTPYKTYpbl, AOMOMHUTENbHbIE MO OTHOLUEHMIO K OCHOBHOW CTPYKTYpe 3aaHus. Cuctema
BEHTUNSALMMK, NOCTpoeHHasa Pactpennu B 3umHem aBopLe paboTtaeT no MHomy
npyvHUMNy. QneraHTHOCTb MeToAa PacTpennu coctomnT B TOM, YTO MHOTOYMCIEHHbIE
BEHTUNSALMOHHbIE KaHarnbl, BCTPOEHHbIE B CTEHbI 3A4aHNA N ABNSAOLLNECH YaCTbto
obLen cnMcTembl AbIMOXOAOB, CO34a0T BO3MOXHOCTb MHAMBUAYANbHOIO
perynmpoBaHns BEHTUNALMMN.

Taknm obpasom, n3HayanbHasi cuctema BeHTUNsSUMmM 3MMHero ABopua He aBnsanach
OTAENLHOW UHXEHEPHOW CUCTEMOW, NN CUCTEMOWN, UHTETPUPOBAHHOMW B apXUTEKTypHOe
pelleHne — oHa Oblna 4acTbio CamMoro 34aHuA.

B Hawwm gHn nogobHoe pelueHne 6bino Obl HA3BaHO CUHTE30M apPXUTEKTYPHbIX U
NHXEeHepHbIX pa3paboTok, Toraa xe, B 1762 rogy aTo Obln €CTECTBEHHbIN XOA4, MPOCTOMN
APXUTEKTYPHLIN NPUEM, OCHOBaHHbIN Ha NOCMEeAHNX Hay4YHbIX JOCTMXKEHUAX N 3HAHUAX
TOM 3MNOXWN. DTU 3HAHUSA HE NCHE3NN, HO yXKE NOYTK CTO feT, C TEX NOp, Kak nog,
BnusHueM bayxayca, Kappuepa n npoymnx 6bina cosgaHa «HeycTonydmBas»
apxutektypa XX Beka, OHU He Haxo4AT NPaKTUYECKOro NPUMEHEHNS.

Cneuundomka nogobHbIX CUCTEM 3aKnNioYaeTcst B TOM, YTO ABa unv 6onee napannenbHo
PacnoNOXeHHbIX KaHana BeayT U3 Kakaom KOMHaThbl B BbiMyCKHOE OTBEPCTUE UMK
Tpyby, pacnonoXxeHHyo Ha Kpblle. KaHanbl NponoXeHbl B CTEHAX U ABNSAOTCA YacTblo
3naHusa. OanH KaHan paccumTaH Ha nogadvy Bo3ayxa, APYron Ha ero u3BrnedeHue, npu
3TOM eCTb BO3MOXHOCTb 06ecneynTb BO3BpaT Tenmna, pacrnonoXusB BbIXOAHOE
OTBEPCTUE KaHana C TennbIM BO3AYXOM U BXOAHOE KaHarna XonogHoro Bo3gyxa psagom

[IPYT C APYTOM.

Okono 1000 BEHTUNSILUMOHHBIX KaHaroB, MPOSIOXKEHHbIX B CTEHaX 3MMHEro aeopLa,
AenaroT ero CTpykTypy nepcopmpoBaHHon Hanogobue Wweenuapckoro coipa, ogHako
BHELLHE 3TO 34aHne NpPou3BOAMT BnevaTnieHMe LeNIOCTHON U MAaCCUBHOW KOHCTPYKLMN.
Cnocob cTpouTtenbcTBa NogobHOM CUCTEMbI B KWPNNYHOM 34aHUN OYEHb MPOCTOMN:
HeobxoauMo aenaTtb NPONyCcKku B KNaake 1 NOBTOPSTbL UX B nocneayowmx psagax. B
COBPEMEHHOM CTPOUTENBLCTBE TaKXKe CYLLECTBYIOT NPOCTbIE METOAbI A4S LOCTMXKEHWS
nogobHoro agpdekTa. Cneayet nnbo octaBnATb CBOOOAHBLIE MONOCTM BO BHELUHNX
cTeHax (He 3aknagplBaTb B HUX M30NSALMOHHBIE MaTepuansbl), NMM60o oTnMBaTb
BHYTPEHHME BETOHHbIE CTEHbI C LUAaXTaMn BHYTPU — KOHCTPYKLUWNOHHbIE PELLEHUST MOTYT
ObITb CaMmbIMU pa3HOOBpPa3HbIMMU.

OpgHa un3 r|p06r|eM COBpPEMEHHOIO CTpOouUTEsibCTBa — ABJ1IeHNe KOHOeHCaulnn B
BEHTUNMALMNOHHBLIX KaHanax ¢ XxonogHbiM BO3yXOM — HE BO3HMKAJ1a B pa60Te
PaCTpeJ'IJ'II/I, TaK Kak oHa 0Obl4YHO Bbi3BaHa CBOMCTBaAMM npuMeHAaeMbIX MaTepuanos 1
CaMMM XapaKTepoMm BEHTUNALMOHHON CUCTEMBI. PaCTpeJ'IJ'II/I n ero cnoaBM>XHUKN



cosfasanuv 3aHus, KOTopble Mo CBOEWN CTPYKTYpe B MPUHLUMUME UCKITIOYanu
BO3MOXXHOCTb BO3HUKHOBEHWS AaHHOW Npobnemsbl (cM. pa3gen «[lannaguno»). MoxHo
NPeAnonoXunTb, YTO 3TO NPOU3OLLISIO HEOCO3HAHHO, HO TaKXe BO3MOXHO, YTO UX 3HAHWUS
6binn ropasgo 6onee rnybokummn, Yem BUOUTCA HaM cervac, Beb UMEHHO B X 3Noxy
NOAABUIMWCH rMaBHblEe HAaY4YHbIE JOCTMKEHUS, UCMOSb3yeMble HaMu cenvac (U
OTKpbIiBaeMble 3aHOBO).

Tak, Hanpumep, B HAaCTOSALLMIA MOMEHT, B NEPeaOBbIX UCCIeAoBaTENbCKUX LiEHTpax
n3yyaeTcs MexaHn3M KoHAeHcauun, NPUBOASILLEN K 06pa3oBaHMIO TPELLMH. JTK
nccnenoBaHus NoKasbIBaloT, YTO Y MaTepuarnos, oGnagatoLwmx rmrpocKONMYecKMMm
CBOWCTBaMM, CyLLIECTBYET ABE «CTEMNeHu 3alnTbl» OT NogoOHOro poaa KoHAeHcaUuN.
Bnarogaps cBoum cBorcTBaM, 3T MaTepuansl abcopbupytoT Brnary, yMeHbluas
AaBrieHne napa, 4OCTaTOMHOro A NepeHoca Brarv BHYTPb CTPYKTYPbl 30aHUS, U He
AonyckalT KOHAeHcaummn (BeposiTHOM BCrieacTBME KanunnsipHbIX NPOLECCOB BHYTPU
CTPYKTYpbl) U NepepacnpeaeneHuns Brnaru, npegoTepallas oopasoBaHue Boabl.

Mocne noxapa 1834 roga 6onee 1000 BEHTUAALUMOHHBIX KaHanoB 3MMHero gsopua
ObINKN 3aKpbITbl, 04HAKO HEKOTOPbIE N3 HUX BbINN OTKPbITHI 3aHOBO B pe3ynbTarte
MOEPHM3aLUNN NHXEHEPHBIX CUCTEM MO OKOHYaHUK BTOpon MMpoBOM BOMHLI. Taknum
obpa3om, Ha AaHHbIN MOMEHT B AENCTBUN HaxoaaTcsa okorno 200 kaHanos. O4eBnaHO,
4YTO NPOTUBOMNOXAPHbLIE MEPbLI HE TEPSIOT aKTyanbHOCTb, U ANA nx obecnevyeHns B
KaHanbl MOryT 6bITb BCTPOEHbI MPOTUBOMNOXAapPHbIE KNanaHbl, KOTOPbIE MOTyT
aBTOMaTU4YECKN N30NMPOBATb OTAESNbHbIE YacTu 34aHnd, obpasys, Takum obpasom,
«ynpaBnsgemble 30HbI». [1oao6HbIN 3IeMeHT He0BX0ANM B KOHCTPYKLMN NoBOoro
34aHn4, HO ANa JpMUTaxa OH nmeeT ocoboe 3HayeHure. [1ns ycnewHon aBakyauum
noceTurtenen HeobxogmMmo obpaTtnTb 0coboe BHUMAHNE Ha U3BIEYEHNE ObiMa.
BxoaHble oTBEPCTMS BEPTUKANbHbLIX BEHTUNALMOHHbLIX KaHaNoB, PacrnosfioXXeHHbIe B
BEPXHEN YacTu NOMELLEHNI ABNSIOTCSA BaXXHbIM CPEACTBOM ANS PeLleHnsa 3TOWN 3agauu.

KntoyeBown xapakTepucTMKon CUCcTeMbl BEHTUNSALMKM o4 HasBaHnem «PacTtpennny
ABMISETCA TO, YTO OTBEPCTUS KaHAsIOB pacnofiaraoTCca Ha pasHbIX YPOBHAX: OAHO
OTBEPCTUE, UNK peLleTKka, yCTaHaBNMBaeTCs Ha HU3KOM YypPOBHE, OKOJO nora, a BTopoe
— Ha BbICOKOM, OKOS10 NOTOSIKa.

Bnarogaps ectecTBeHHbIM TEPMUYECKMM MpoLieccaM, TeMmnepartypa Bo3ayxa nog
MOTOSIKOM CTAHOBUTCA BblIlLe TeMnepaTypbl BO34yxa Ha ypoBHe nona. Tennbin,
oTpaboTaHHbIM BO34yX NOAHMMAETCH BBEPX U 3aMNONHAET BEHTUNALNOHHbLIA KaHar,
pacnonoXeHHbIN Nog NoTonkoM. B pesynbTate oAMH KaHan okasbiBaeTcs
3anonHeHHbIM TennbIM BO34YyXOM, a ApYron — npoxrnaaHbiM. PasHas nnoTHOCTb
BO34yxa B KaHarnax NpuBOAMUT K BO3HVKHOBEHWUIO Pa3HOCTU JABMNEHUIN, KOTOPYH MOXHO
onpeaennTb C NOMOLLbIO ypaBHeHUs bepHynnu: 5P = (p1-p2) .g.h. B 6onbwmnx 3anax
pasHvLUa B TemrnepaTypax eLe bonee owyTnma, 4To NPUBOANT K YCUITEHUIO
€CTeCTBEHHOWN LUMPKYNALMKU, MPUYEM KONMYECTBEHHOE COOTHOLLEHNE OCTaeTcs
HEN3MeHHbIMW.

Brnarogaps aTol eCTeCTBEHHON ABMXKYLLIEN curne B MOMELLEHUN co3aaeTcs LUMPKyNaums
BO34yXa, XapakTep KOTOPO MOXHO PErynupoBaTh C MOMOLLbIO PeLIETOK OTBEpPCTUS
kaHana, pacrnosioXXeHHOro Ha ypoBHe nona.

MogobHas cuctema Gbina ncnonb3oBaHa PaCTpeJ'IJ'II/I ana KaMMHHOIo oTonneHus,
KOTOpO€E n3Ha4vasibHO NCNoJsib30BarioCcb B OonbLUMHCTBE 3arnoB aBopua. Bo BpeMA TOMKU
BO3HUKaAET €CTeCTBEHHaA BO3aYyLLUHaA T4ra, Kotopasa npueriekaeT K KaMnUHy BO34yX U3



APYrmx Yacten nomeLLeHns:, Bbi3blBasi CUNbHbIE CKBO3HAKW. PacTpennu cymen
n3bexaTtb BEPOSATHOCTN TAaKOrO HENPUSATHOIO SIBNEHWS, MPOMOXMB NapasnnernbHO C
AbIMOXOA0M BEHTUIALMOHHBIN KaHan, OTBEPCTME KOTOPOro pacnonaranoch B
HenocpeacTBEHHON 6IM30CTU K KAMUHY.

CBoe HOBOe NpuMeHeHWe aTa cuctema nony4duna nocne noxapa 1834 roga, korga
KaMWHHOE OTOMIIEHME COUIM MOXapoonacHbIM, HECMOTPS Ha TO, YTO UCTUHHOW
NPUYMHON NoXapa NOCNYXUI1 CTPOUTESNbHLIN AeeKT, A0NYLEHHbIN Npu
nepennaHMpoBke psaa KoMHaT. Kak 6bl To HK 6bIno, BMECTO KAMUHOB B noasane
ABOpLa yCTaHOBWUNN NeYun, OT KOTOPbIX MPONOXUNN ABa TUNA KaHaNoB — OOAUH ANs
oTBedeHuna AbiMa, ApYyron And nogayun Tennoro Bo3ayxa B NnomelleHus. Takum
0o6pa3oM, 1 B HOBOM CTPOUTENBHOM peLueHnmn Bbina coxpaHeHa reHManbHas
«OBOVHas» KOHCTPYKLMS, npucyLlas pabotam BENMKOro 3044ero.

XoTH NCnonb30BaHME KAMUHOB B COBPEMEHHbIX 30aHUSX BPSAO M MOXHO Ha3BaTb
aKkTyarnbHbIM, MHOTME UHCTUTYTbI 3aHUMaKTCA UCcnegoBaHNEM U NPOEKTUPOBAHNEM
BbICOKO3(h(PEKTUBHbIX Neyen, paboTatolmnx Ha GuoTonnmee 1 cnocobHbIX B ByayLiem
cTaTb anbTEPHaTMBOW LEeHTpanbHOMY OTOMSIEHNIO, KOTOPOE 3a4acTyto nogpasymeBaeT
nogavy ropsiien Boabl Ha MHorme kunomeTpbl. CyllecTByrowas HblHe CUCTEMA,
6e3ycnoBHo, sBnsieTca aPeKTUBHLIM CNOCOBOM yTUNM3aunmn «n3bbITOYHOro» Tenna,
Bbl4EMSIEMOro Npy NPon3BOACTBE 3NEKTPO3HEPTUKN, OQHAKO, ECIK, Cneays
COBPEMEHHbIM TeHAEHLMAM, BONbLUIMHCTBO 3NEeKTPOCTaHumMM ByayT MCnonb3oBaTb
SHEprur ConHua 1 BeTpa, To BO3HUKHET Bonee ocTpasi NoTpeBbHOCTb N B HOBbIX
dopmax oTonneHus.

B coyeTaHun ¢ HOBbLIM TUMOM OKHa «PopToyka» (CM. COOTBETCTBYHOLMI pasaen),
cUcTeMa BEHTUNSAILMOHHBIX KaHANoB C pa3HeCeHHbIMN MO BbICOTE OTBEPCTUAMMU
«PacTtpennu» npegocraBnsieT 60nbLIOe pa3Hoobpa3sne BO3MOXHOCTEN BEHTUNSALNN,
Gnarogaps 4yemy nHamBMayanbHble NoTpedbuTenn moryt 6biTb 06ecneveHbl BO34yX0M
HY>KHOIO KayecTBa U B kenaemom obbeme.

OueBnaHO, YTO B 3g4aHMAX, NPMHMMAKOLWMX, Nog0OHO JpMmuTaxy, 6onbLloe KONMYEeCTBO
noceTUTenen, perynmpoBaHnem BeHTUNSAUMM ByayT 3aHMMaTbCst COTPYOHUKN NN
CMOTPUTENN 3arnoB. YCTaHaBMMBaeMble Takum o0b6pa3om KnumMaTuyeckmne ycrnosus oyayT
OLMHaKOBbI ANgA BCex nocetutenen. BoaMoXxHOCTM e nHanBMAayanbHOro
PErynmpoBaHns KNMMaTU4eCcKoro pexxmmMma nsrnoxeHol B pasgene «MHguenayanbHoe
perynmpoBaHume».

Pa3sHOBUAHOCTBLIO NPOCTOM CUCTEMbI C ABYMS BEHTUNALVMOHHLIMWU KaHanaMmm aBnaeTcs
«yYMHas» CUCTEMaA, OCHALLEHHas CKPbITbIMM MOTOpPaMu, AaTymkamm, NOXXapHON
CUrHanusaumen n yCcTpomucTeamm cBs3su, kKotopas byaet KoopauHuMpoBaTb paboTy
BEHTUMSALMOHHbIX KAHANOB N PeXnM PYHKLNOHNPOBAHUSA OKOH, @ TakKe CMOXeT
aBTOMaTUYECKN perynnupoBaTb KNnMMaT B NOMELLEHUN, creaysa KoMmaHgam,
nepegasaeMbiM MO TeNegOHY UM B COOTBETCTBUN C 3apaHee 3alaHHOW HAaCTPONKOMN.

OCHOBHbIE NPUHUMIMbI 3TOW «NepeoBONy CUCTEMbI BEHTUNSILMOHHbBIX KaHarnoB C
OTBEPCTUAMM, PACMNOSTOXKEHHBIMU HA Pa3HOM BbICOTE, MOXXHO OBHapPY>XUTb B
"ocynapcTBeHHOM Opmutaxe (B 3gaHum 3MMHEro Asopua). OTo NoKaXeTcsl He CToNb
YyANBUTENbHbIM, €CNN BCMOMHUTL, YTO MaTemMaTuk [JaHnane bepHynnu BoiBen ceou
ypaBHEHWS, packpbiBalOLMe psg NPUPOAHbLIX 3aKOHOMEPHOCTEN, UMEHHO B Poccun, B
nepuop ¢ 1726 no 1732 roa. EcTb BCe OCHOBaHUSA NpeanonoXuTb, 4To bepHynnu



OEeNCTBUTENBHO BCTpeyancs n 6ecegosan co CBOMM COBPEMEHHUKOM, co3aaTtenem
3umHero asopua, $paHyecko baptonomeo Pactpennu (1700 — 1771).

Bo3MOXHO, Mbl HUKOr4a He NOMy4YnuM NcHepnbiBaoLWMX UCTOPUYECKUX CBMOETENLCTB
OTHOCUTENbHO 3TOr0 NPEANONOXEeHUS, OAHAKO HET COMHEHUIA B TOM, YTO 6a3oBble
3aKOHOMEPHOCTM, onpeaensioLLme ABMKEHNE BO3OYLLUHbIX MOTOKOB, OblNM XOPOLUIO
3HakoMbl PacTpennu, n oH 6bin NepBbiM, KTO NPUMEHWIT 3TN 3HAHUS B apXUTEKTYpe.
BoT noyemy aTta nporpeccuBHasi cuctema BEHTUNSILMOHHBIX KaHamnoB nonyyunna mms
BEITMKOro PYCCKOro apXuTekTopa UTarnbsHCKOro NpoUCXoXxaeHus — Pactpennu.



Texas

Local and specific removal of thermal pollutants in buildings in the 21st century.

Allowing industry to irresponsibly release pollutants and destroy air quality is something
not exactly associated with the idea of modern civilized behaviour. And certainly should
not be something accepted in the 21% century.

Yet that is exactly what we allow in our modern buildings. On a hot summer day, why do
we accept that computers, lighting - all kinds of indoor electrical machines - consume
electricity and emit the resulting waste product - heat, and often noise and toxins too -
directly into the air we breathe in our buildings?

It is of course important, also here, to consider the requirement for regulation by the
user. In winter “thermal pollution” is in fact just electrical heating, contributing to the
warming of the building, but in summer it is a problem, and in spring and autumn it is
either a problem or a benefit according to the weather and orientation of a room.
Regulation is the key.

On a political level, some avant-garde energy strategists realize the inefficiency of
usually having 2 energy supplies to a building — electricity and heat. Why not focus on
sufficient thermal insulation of buildings so that the existing electrical energy supply is
also sufficient for heat supply? Enormous infrastructure savings, construction savings,
and reductions of running costs will be the result.

If it is simple enough, as it is, to provide a small cable to supply electrical energy to
electrical equipment in buildings, it is perfectly logical to expect the producers to remove
the waste energy after it has been consumed. The principle “The polluter pays” is also
relevant for removing thermal pollution from buildings.

In its full form the “Texas” principle is a simple extra small air suction pipe that runs
parallel with the electrical cables, and for every connection to an electrical component it
is therefore possible to attach a small “mouthpiece” to the equipment to silently remove
the hot air emitted. This is similar to a vacuum system in a hospital, for example.

An alternative method, for higher heat emission from electrical equipment, is to run
small cold water pipes parallel to the cables, so that the hot air emitted from, for
example, computers, instead of being a nuisance, becomes a source of cool air. The
design can, also here, be of many types.

In a simpler form, perhaps appropriate to a building such as the Winter Palace, the local
extraction of used, warm air could occur through existing air-shafts as a simple support
for the natural buoyancy of the air that rises from visitors and lights.

This is simply an extension of the “Rastrelli” system described in a separate section,
and it is probable that many of the 800 air shafts closed in 1834 after the fire in the
Winter Palace are in fact the shafts with openings high up the walls near the ceiling,
because exactly this type of opening appears to be “the missing link” to the original
ventilation system in the existing building.

It is logical, simple, and above all, a tremendous cost saving to use these simple heat
extraction measures, because the architect can eliminate the "need" for a large
expensive air-conditioning system.



Why has it not been done before? Well, it HAS been done before, and local extract
ventilation is actually a requirement in most production facilities, in industry, to protect
workers. It is also quite common in kitchens and bathrooms to have local extract of
moisture, cooking smells, etc.

And it has also been done in commercial facilities, therefore the choice of name. In the
1980s | worked on building projects for the electronic company “Texas Instruments”,
and they wrote a simple requirement into their building programme for a network of local
cooling points to remove heat from their many computers before this heat polluted the
indoor climate.

This is very logical, very economical, and very commercially sensible: for the user and
the buyer: but obviously not for the air-conditioning industry.

“Cui bono?” This is the old Latin phrase applied to commercial transactions, to
understand the motives of the participants, by asking — “who benefits?” This is often
worth asking in construction industry project decisions.

In many buildings electrical equipment such as computers, lighting, printers, etc., inject
heat and in many cases atmospheric pollution directly into the indoor environment.
Once the polluted air and the room air are mixed the only way to remove heat loads and
atmospheric pollution is to cool and ventilate the entire indoor environment.

This however is rather inefficient, requiring 5-10 times more air equipment than simple
local extract, seen in relation to the fact that heat and air pollution are generated locally
by the equipment, and therefore a more direct method of reducing thermal pollution of
the indoor environment is the most efficient way to secure a good and energy efficient
indoor climate.

With the “Texas” concept the majority of internal equipment can be fitted with direct air
extraction to directly remove heat and pollution load out of the building and the indoor
environment.

An example in the field of modern dwellings is the portable vacuum cleaner, which is
being replaced with centralized vacuum points installed around the house — designed
for keeping the house free of dust, but equally suitable for extracting waste heat. The
technology for “Texas” exists.

Direct cooling and ventilation of the individual equipment reduces heat load and
atmospheric pollution to the indoor environment and is significantly more effective than
removal of the locally generated heat and pollution once this is released into the entire
indoor environment.

In The State Hermitage Museum there are not significant local heat loads of a fixed
kind, and the main internal heat sources are sunshine, visitors and lighting. The
“Matisse” section deals with effective harnessing of sunshine.

The “Texas” principle of not permitting thermal pollution from electrical equipment could
be applied to the many future projects related to upgrading of the lighting systems at
The Hermitage and, for example, for demonstration of avant-garde principles, the
current Hermitage IBM information stands could be equipped with local ventilation /
cooling devices.



These are well known technologies in air-conditioned buildings with heavy loads, such
as the Middle-East, but they are rarely used to avoid the need for air-conditioning.

Lighting systems can be designed to give out light but not heat. The heat can be
extracted and either be used elsewhere or, in high summer, disposed of directly.

Although, in high summer, when God's great light bulb - the Sun - is shining brightest - it
is usually possible to use daylight instead of electric light. In fact, it should be a human
requirement to have daylight. Why accept thermal pollution from electric lighting when
the sun is shining brightly outside?

Application of this principle for extracting heat from lighting fixtures as part of The
Hermitage lighting upgrading programme will also significantly assist extraction of heat,
and other more subjective “pollutants”, from visitors.

Heat of course rises, also from visitors (The Displacement Ventilation principle), and this
visitor heat and pollution should be extracted, not mixed with room air, as in a standard
air-conditioning system.

Rastrelli showed us in 1762 an effective ventilation system for extraction of such air,
through the high level air shafts built into the walls, which is described in the “Rastrelli”
section.

Of course, The Winter Palace in 1762 did not have the high visitor numbers that are
now occurring, and probably increasing, and this system requires a little help, but not so
much. It would be fairly simple to connect some fans to these high level air shafts and
extract the heat of summer, often called “hybrid ventilation” in some institutions.

A small pilot-project in 2001 in the garret above the south-eastern corner of the Winter
Palace has demonstrated this possibility.

The name “Texas” is chosen to honour the company who used the “local extraction”
principle extensively. It is a principle that complements the other methods for simple
indoor climatic control and allows minimalisation of the main equipment expenditure —
purchase as well as operation. Please use it!



Texac

JlokanbHoe u3gsredyeHue 3a2psA3HIIWUX 8EWECm8 0m mensoebix 8b16p0Cc08 8 30aHUSIX
21 eeka

To, YTO NPOMbILLIIEHHBIM NPEANPUATUAM NO3BONAETCA 6E€30TBETCTBEHHO 3arps3HATL
OKpY)XaloLLyto cpeay U TeM caMbIM yXyAuwaTb COCTOsIHME BO3AyXa, Herb3s Ha3BaTb
LUMBUNN30OBaHHbIM NOoaxoa40M. U aTa TeHOeHUMs OoMKHa CTaTb HenpuemMsiemon B 21
BEKe.

B 10 e Bpemsi, 3T ke AeNCTBUS Mbl [OMYyCKaeM B HalUMX COGCTBEHHbIX AomMaX. B
)KapKMIN NETHUI AeHb HaLLWN KOMMbIOTEPLI, OCBETUTENbHBLIE NPUBOPLI M NpoYKe BUAbI
ObITOBOWN TEXHUKM, NOTPEBNAA 3NEKTPUYECTBO, BbINyCKAlOT B OKpYXatoLLiee
NPOCTPaHCTBO «OTXOAbl» CBOEN AeATENbHOCTU - TENO, LUYM U BPEAHbIE TOKCUHBbI.

B cBs3M ¢ 3TMM, 04eHb BaxkHO NpopaboTaTb BONPOC BO3MOXHOCTU PErynIMpoBaHUs aTux
NpoLeccoB camum nonb3oBaTtenem. Begb B 3uMHee BpeMsi TEMMO, BblAensieMoe
3MNEeKTPUYECKUMU YCTPONCTBAMM, MOXKET CIY>KUTb NOME3HbIM JOMNONIHEHMEM K paboTe
OTOMUTENbHON CUCTEMBI, B TO BPEMSI KaK NIETOM OHO CTAHOBUTCS UCTOYHMKOM
cepbesHbIX Npobiem; BECHOM U OCEHbIO faHHas CUTyaLuMs 3aBUCUT OT NOFOAHbIX
YCIOBWIA U NPOCTPaHCTBEHHON OPUEHTaLUN MOMELLEHNS.

Ha ypoBHe cTpartermum, MHOrMe nepenoBble CneumnanncTbl 0CO3HaOT HEAMEKTUBHOCTb
pasgenbHOM NoAayn SNeKTPoaHeprum 1 Tenna. Tak nodemy Obl HU CKOHLEHTPUPOBAaTb
CBOM YCUNUS HA JOCTMXKEHUM TAKOW CTEMNEHM TEPMOU30NALNN 34aHNS, YTO
cywiecTByoLero obbema nogaBaeMon aNeKTPoHeprnm 6b1r10 6bl 4OCTAaTOYHO M ANs
ero otonneHuns. B aTom cnyyae 3HaunMTenbHbIM 06pa3oM COKpaTATCA 3aTpaTthl Ha
NHPaCTPYKTYpPY, CTPOUTENBLCTBO U TEXHMYECKOE 0bCnyXnBaHue.

Ecnun npoknagka anekTpmMyeckoro kabens sBnseTcss 40CTaTOMHO NPOCTON onepaumen,
TO noyemy Obl HY NPeanosIOXKNTb, YTO KOMMNAHNSA-NOCTAaBLUMK BO3bMET Ha cebsi Takke
006513aHHOCTI NO OTBEAEHMIO TaK Ha3blBAEMbIX BTOPUYHbIX 93HEPropecypcoB. I3BECTHbIN
NPUHUMN «3arpAasHUTESb NIIATUT» MOXHO B PaBHOM CTENEHU NPUMEHUTb K YCTPaHEHUIO
TEPMUNYECKOrO 3arpsi3HEHNs B 34aHNSX.

B cBoei nonHon coopme npuHumn « Texac» paboTtaeT crneayowmm obpasom.
MapannenbHO anekTpnyeckoMy Kabento NpoknaabiBaeTcs NPOCTON BCaCbIBAOLLMIA
LUMaHT, @ B MECTe NOAKIMYEHMSA anekTponpubopa Ha LWiaHre ycTaHaBnMBaeTcs
HebonbLuan Hacagka, Yepes KOTOPYH M3BEKaeTCA BblAeNEHHbIN TEeNMbIA BO3AYX.
[aHHasa KOHCTPYKUMS HANOMMUHAET CUCTEMY, UCMONb3yEMY0 B OONbHULIAX.

AnbTepHaTUBHbIA MeTOA, NMPUMEHSAEMbIV B Crnydasx 6oriee CunbHOro BolaeneHns
Tenna, npegcraenseT cobon cuctemy TpybOK C XONO4HOM BOAOW, PaCcnONOXEHHbIX
napannensHo ¢ anekTpudecknm kabenem. B pesynbTtaTe, Tennbin BO3AyX,
obpasyemblii, kK Nnpumepy, Npu paboTte KomnbloTepa, byaeT cnocobcTBOBaThL HE
HarpeBaHuio, a oxnaxgeHuno atmocdepsl B noMmelleHuun. NogobHasa cuctema moxeT
MMETb MHOXXECTBO BapMaHTOB CBOEro yCTPONCTBA.

B 6onee npocton hopme, NPUMEHUMON B UICTOPUYECKUX 30aHUSX, TAKUX KaK 3UMHUIA
ABOpeL, MeCTHOE n3BrevYeHne oTpaboTaHHOro, TENNOro Bo3gyxa MoXeT
NPOM3BOAMTBLCS Yepes CyLLECTBYHOLLNE BEHTUNSALUMOHHbIE KaHarnbl, NpeacTaBnss cobon
nNpocTon cnocob ycunuTb eCTECTBEHHOE CBOMCTBO TEMSIOr0 BO3ayXxa NOAHUMATLCA
BBEPX.



OTOT NPMHUMIN CAYXUT JONONHEHMEM K cucteme «Pactpennuny, nogpobHO N3NoXeHHOM
B OTAenbHOM rnase. Takum o6pasom, BrosriHe BEPOATHO, YTO BXOOHbIE OTBEPCTUS
MHoOrmx n3 800 BEHTUNSALMOHHBIX KaHANoB, 3aKpbITbIX Nocrie noxapa 1834 roaa,
pacnonaranucb B NOMeLLIEHUAX Ha YPOBHE NOTOSKA, TaK KaKk MMEHHO 3TOT TUM BXOAHbIX
OTBEPCTUI N NpeacTaBnsieT cobon «NoTePSsHHOE 3BEHO» B M3HAYallbHOM CUCTEME
BEHTUNALMM 30aHMS.

MoaTtomy ByaeT NornyHbIM peLleHneM UCNoNb3oBaTb 3TN NPOCTLIE U B TO XXe BPEMS
NCKIMIOYMUTENBHO 3KOHOMUYHbIE METOAbl, TAaK Kak OHWU CHUMAIOT HeOOXOANMOCTb B
BonbWNX N JOPOroCTOSLLMX CUCTEMAX KOHAMLMOHNPOBAHMS BO3ayXa.

Tak novyemy e 3T MeToabl HE NONYYUN NPAKTUYECKOro NnpumeHeHns? B
OENCTBUTENBHOCTU, 0ONacTb MX NCMOMb30BaHMS AOCTATOYHO LUMPOKA, U MECTHas
BbITS)KHaAs BEHTUNAUMNA sSiBNgeTcs Heobxoanmbim TpeboBaHnem obecneveHus
6esonacHbIx ycnosun Tpyaa ans 60nbLUMHCTBA NPOMBbILLIIEHHBIX NPOU3BOACTB. Takke
3TN CUCTEMbI HEPEOKO YCTAHABNMBAKOTCA Ha KyXHSIX U B BaHHbIX KOMHaTax, rae nx
YHKLNA COCTOUT B U3BNEYEHUN BIiarm Unn KyXOHHbIX 3anaxos.

Momummo aToro, NogobHbIE CUCTEMBI yCTaHABNUBAKOTCA B 0domMcax KOMNaHun, oTcoga u
Ha3BaHwe atoro npuHuyuna. B 80-x rogax s paboTtan Hag CTPOMTENbHBIMU NPOEKTAMU
ana komnanum “Texas Instruments” , 1 ogHMM 13 TpeboBaHUKM 3aka34vmka Obino
co3aaHne CeTn yCTPOMNCTB KMECTHOrO OXNaXKaeHusa», KoTopble obecnednsanu 6ol
N3BNeYeHne Tensoro BO3ayxa, BbiMyCKaeMoro MHOrOYMCEHHbIMU KOMMNbOTEPaMKN, 40
TOr0 MOMEHTA, KaK OH HAYHET «3arps3HSaTb» BECb BO3[YX B MNOMELLEHUN.

CospaHne nogo6HOM CUCTEMBI — JTOTMYHBIN M KOMMEPYECKM OnpaBAaHHbIv Luar,
BbIFOAHbIN KaK MONb30BaTento, Tak U 3aka3dnky, HO, pa3yMeeTCs, COBEPLUEHHO He
BbIFOAHbIN NPON3BOAUTENIO KOHOVULIMOHEPOB.

“Cui bono?” 9Ta natnHckasn dpasa MCNoNb3yeTCa B KOHTEKCTE KOMMEPYECKNX COENOK C
LieNblo MOHATb MOTUBBI Y4aCTBYHOLLMX CTOPOH. B nepeBoge oHa o3HavaeT «KTo B
BbIroge?». OTOT BOMPOC CTOMT Yalle 3agaBaTtb, NPYHUMAs T€ UK UHbIE PELLUEHUs B
obnacTn CTpoUTENbHbLIX MPOEKTOB.

Bo MHOrmMx 3gaHunax anektpuyeckme npmbopsbl, Takne Kak KOMMNboTepbl, MPUHTEPSI,
ocBeTUTENbHbIE NPUBOPLI 1 T.M. BLIAENAIOT TENSO, N, HEPEAKO, 3arpAsHsoLme
BelLleCTBa HENOCpPeACTBEHHO B OKpyXatLyo atMocdepy. Korga sarpsi3HeHHbIM BO34yX
CMeLUMBaeTCs C BO34YyXOM NOMELLEHUSA, €OUHCTBEHHbIN CNOCO6 yCTpaHUTb N3nuliHee
Tensno u BbiNyLWeHHbIe BpeaHble BelecTBa — 3TO OXS1aanTb U NPOBETPUTL BCE
noMeLleHne LIeNNKOM.

OpaHako, aTo KpariHe HeadhEKTUBHO, U ANA AaHHOW npouenypbl notpebyetca B 5 — 10
pa3 6onblue o6opyaoBaHUs, YeM A5 NPOCTON CUCTEMbI MECTHOWN BbITSKKW. Mpn 3TOM,
Heob6XoaMMO yunTbIBaTh TOT (PaKT, YTO TENMO U 3arpsA3HAOLLNE BellecTBa obpasytoTca
nokanbHO, a cnegoBaTenbHO NPSIMON, HENOCPEACTBEHHLINM MeTo 3almThbl OT
TepMUYecKoro 3arpsisHeHust byget ropasgo 6onee nogxogawmm gnst obecneyeHus
3[J0POBOrO M 3HepreTn4eckn acpPeKTUBHOrO KrnmMMmaTta BHYTPU TOrO UM MHOTMO
NoMeLLeHuns.

KoHuenuma «Texac» npegnonaraeTt ocHaweHne 60nbLlUen YacTu HaxoasLwerocs B
nomewieHn obopyaoBaHNA MECTHOWN BbITSXXHOW BEHTUNSUMEN, KOTopasa byaeT



n3BnekaTb Tenso U 3arpAa3HAaloine Belecrtsa B HeﬂOCpeﬂ,CTBeHHOVI Onmn3ocTun oT nx
MCTOYHUMKA.

OauvH 13 npMMepoB TEXHNYECKOTO OCHALLLEHUSI COBPEMEHHbIX 34aHU — cucTema
LEeHTPann3oBaHHOIO yaaneHus nbifiv, 3ameHuBLUIasa TpaguumMoHHbIA NePEHOCHOM
nbinecoc, npeacraensaowas cobon uenbin pag 0TBEPCTUN ANsi BCACbiBAHUSA Mbinu,
PacnonoXeHHbIX B pasHbIX YacTaX Xunuwa. 3Ty CTPYKTYPY, B CBOK ovepenb, MOXHO
OyneTt ncnonb3oBaTb ANA U3BMEYEeHUa oTxogswero tenna. Takum obpasom, Mbl
ybexxgaemcs, YTO TEXHOMOrMS 4SS U3MN0XKEHHOW HaMm KoHuenumm « Texacy
cyLiecTByeT.

MpsiMoe oxnaxaeHue 1 BEHTUNSALMS Kakoro-nmbo npnbopa nnm yctponcTea
cnocobCTBYET 3HAUYNTENbHOMY CHUXKEHUIO YPOBHSI TEMMOBOIO 1 aTMOcepHOro
3arpsisHeHNst BO BCeM nomelleHmn. Kpome aToro, n3BnedyeHne tenna u 3arpsasHsoLLImx
BELLEeCTB, BblAeNeHHbIX anekTponpubopamu, ropasao ahdekTMBHee NPON3BOAUTL
nokanbHO, 4eM Mno Bcemy 06beMY NMOMELLEHUS.

B NocypapctBeHHOM JpMuTaxe He 3adoukcupoBaHa kakaa-nmbo noCcTosiHHas w
CyLLeCTBEHHAs! KOHLIEHTpaLUUsa TENNOBOro 3arpsi3HEHUS, a rMaBHbIMU UCTOYHUKaAMMU
BblAEeNAeMoro Tensna sBrsoTCA NOCETUTENN, CONMHEYHbIN CBET U UCKYCCTBEHHOE
ocselleHne. Bonpocbkl 6onee adhdheKkTMBHOIO MCNONb30BaHUSA CONTHEYHOIO CBeTa
n3noxeHol B rnase «MaTtucce».

B nanbHenwem npuHumn « Texacy», npegnaratowmm cucTemy 3allintbl OT TEMIOBOTO
3arps3HeHus, NPOU3BOANMOrO 3NEeKTPUYECKMM 0bopyaoBaHMEM, MOXET BbITb
MCMNONb30BaH B NPOEKTaX, CBA3aHHbIX, K NPUMepy, C MOAEPHU3aLmMen CUCTEM
ocBelleHna pmuTtaxa. Takke B kKayecTBe AeMOHCTpaLMm AeNCTBUS 3TOro nepesoBoro
NpVHUMNA, MECTHBIMW CUCTEMAMUN OXNaXOEHUA NN BEHTUNALMM MOXET BbITb OCHaLLEH
MHPOPMALIMOHHBIN KOMMbIOTEPHLIN LIeHTP IBM.

OTM TEXHOMNOMMM XOPOLLO U3BECTHbI, OHM NMPUMEHSIOTCS B 34aHUSAX C 60OMbLUOWA
TENS0BOW Harpy3kom, o4HaKo MX PeAKO UCMONb3YT B KAYECTBE albTepHATUBbI
KOHOMLMOHNPOBaHUIO BO3ayXa.

CucTeMbl OCBELLEHMSI MOXXHO CMPOEKTUPOBATb TakuM 06pa3om, YTo OHM byayT
NPOU3BOAUTL TONLKO CBET, a BblAeNsieMoe 0AHOBPEMEHHO Tenno byaeT ussnekaTbes u
nmMBo Ncnonb3oBaTbCs rae-To elle, NMbo, B NETHUI Nepuon, HanpPsIMyto YaansaTbecs U3
nomeLleHus.

B TO Xe Bpemsi, NOCKOMbKY COSHLE, TMraHTCKas NpMpoAHasa namMmnoyka, B cepeagnHe
neTa CBETUT sipye BCero, y Hac NosiIBASETCS BO3MOXHOCTb UCMONb30BaTh AHEBHOM CBET
BMECTO MCKYCCTBEHHOro. ®aKkTn4eckn, HEBHOW CBET OOMKEH OblTb €CTECTBEHHOMN
yerioBeyeckon NOTpebHOCTLI0. Tak 3a4em xe Mbl ByaeM MUpUTLCS C TEPMUYECKUM
3arpsi3HEHMEM OT 3NEKTPUYECKOro CBETA B TO BPEMS, KOraa COMHLUE AapuUT HaM CBOM
camble spkue ny4mn?

MpumeHeHne NpMHUMNa OTBEAEHUS Tenma OT OCBETUTENBHOrO 06opyaoBaHUS Npu
MOOEPHM3aLUN OCBELLEHNS B IpMUTaXKE MOXKET OKa3aTb CYLLECTBEHHYH NMOMOLLb B
N3BIEYEHUN TEMNAa U NPOUNX «3arpA3HAILLMX BELLECTBY», BO3HUKAOLNX B MOMELLEHUAX
My3esl OT BONbLLOro KONM4YecTBa NoCeTUTENEN.




Tennbin BO3OyX, Kak M3BECTHO, NOAHNMAETCS HaBepX (MPUHLMN BEHTUNSALMK), U TENO
N Apyrme NocTOPOHHME BELLEeCTBa, BO3HUKaKOLLEee OT NPUCYTCTBUSI NOCETUTENEN,
AOIMKHO ObITb OTBEAEHO, a HEe NePeMeLLaHO C OCTanbHOM Maccoi Bo3ayxa B
NOMELLEHNN, Kak 3TO NpoucxoauT npu paboTe cTaHOapTHOM CUCTEMBI
KOHAMLIMOHUPOBAHMUS.

B 1762 Pactpennu npeanoxun 3eKTUBHYO CUCTEMY BEHTUNALMM OS5 U3BIEYEHUS
aToro Tennoro Bo3ayxa. OHa npeacTaensana cobon cuctemy BCTPOEHHbIX
BEHTUNSALMOHHbIX KaHaNoB, OTBEPCTUSI KOTOPbIX pacnosnarasmcb Ha BbICOKOM YPOBHE
(nogpobHee cm. rnaey «PacTtpennny).

PasymeeTcs, B anoxy Pactpennu 3umMHUN ABopeL, He NpUHUMan Takoro KosimyecTsa
noceTuTenen Kak B HalM AHW, NO3TOMY AaHHas cMcTeMa HyxaaeTcsl B HeOonbLUOon
MoaepHu3aumm. Ee MOXHO nerko ocyLecTBuTb, YCTaHOBUB B BEHTUSTSALIMOHHBIX
KaHanax Hebornblune BEHTUNATOPLI, KOTOPbLIE B NTIETHUA Nepuog OyayT oTkaumBaTb U3
nomeLleHnn ns3bbiTtouHoe Tenno. NogobHasa cnctema n3BecTHa Noa Ha3BaHUEM
«rmbpunagHasa BEHTUNALMS».

B 2001 roay B 4epgayHOM MOMELLEHMM OrO-BOCTOYHOIO Kpbifia 3MMHero geopua 6bin
3anyLeH NUNOTHbIM NPOEKT, NPOAEMOHCTPUPOBABLUNIA BO3MOXHOCTb paboThl Takom
CUCTEMbI B JpMuUTaxe.

HasBaHue «Texac» 6b1n0 BbIOpaHO B YECTb KOMMaHUW, KOTOpas LMPOKO Mcnonb3oBana
BO3MOXXHOCTW NPUHLIMNA MECTHOW BbITS>)KHON BEHTUNAUMW. ITOT NPUHLMN SBNSIETCA
BaXXHbIM JOMOMHEHNEM K APYIMM MPOCTbIM MeTOAaM perynupoBaHus Knumara,
NO3BOMAKOLWUM MUHUMU3NPOBATL PacxoAbl Ha NOKYMNKy n obcnyxmsaHne Heob6xoammoro
obopyaosaHusa. McnonbaynTe ero!



Astraeus - The Baltic Wind

Understand the wind and assist climatic regulation of buildings in the 21% century.

Astraeus is the Greek name for the ancient God of the Four Winds. The gods of ancient
Greece and Rome were notoriously fickle, which makes the name doubly appropriate,
since the Baltic Wind, as most winds, comes as it pleases, from different directions, at
different times, at different strengths.

The history of vernacular architecture is also a history of man's fight to harness the
forces of nature, and the fight for, or against, the wind, is an old architectural story.

But Engineers have largely ignored this history and knowledge, and they developed
mechanical ventilation, man’s own wind. The logic of this is that nature’s own forces are
too unruly, so that they should be shut out from a building, and engineers can create
artificial replicas that are more reliable.

Of course this is, in a way, true. Wild horses can run like the wind, but if they are
harnessed to a carriage and run in opposite directions there will, at best, be no
transport.

However, it is a defeatist attitude of those who cannot train wild horses, and it is also a
very unsustainable attitude, because “free as the wind” is not just a good phrase, it is
true in the sense that mechanical ventilation costs money, whereas the wind is free.

But we must be careful not to polarize the discussion, because of course mechanical
ventilation in industry, for example, to keep fumes from welding operations away from
the lungs of the welders, is necessary and irreplaceable. No doubts.

Equally though, large mechanical ventilation systems for dwellings or other simple
buildings are only necessary for the bank balance of those who sell such equipment.

So what is the appropriate balance for a building such as The Hermitage? The first thing
to realize is that we are dealing with forces as unpredictable as wild horses. Therefore
we need not one type of bridle and saddle, but several.

As described in other leaflets, such as the “Fortochka” section, the answer lies in design
of components that can be regulated — flexibility is the key - and Rastrelli provided an
excellent series of responses to the various climatic influences of The Baltic Wind.

“Astraeus” is a pleasant friend as a gentle cool breeze bringing the fragrance of the
flowers in the heat of summer.

Unless of course this breeze is polluted with positive electrical ions, such as the
infamous Mistral or Sirocco winds of Southern Europe, which affect the serotonin
balance of the brain and bring depression and other ill-being to people.

However, there is no Sahara desert to cause this type of summer wind in St.
Petersburg, so the summer breezes from the Baltic are invigorating, charged with the
negative electrical ions that promote well-being. So this summer breeze should be used
to the full in The Hermitage.

On the other hand, winter gales are a heavy load for the climatic system, especially



since we are dealing with a museum which has an essential requirement for climatic
stability - especially a stable relative humidity in the rooms. A winter gale can bring
extreme low humidity to the museum rooms.

So the challenge is clear. How to deal with a force of nature that is sometimes a friend,
sometimes a foe, and sometimes a fickle friend, absent when you need it, or a devious
foe, comes when least expected? And from any direction!

How did Rastrelli, the architect of the Winter Palace, deal with these problems?
In the first place is the choice of site, and the influence of surrounding features; natural,
such as the river Neva, or man-made, such as surrounding buildings.

In the design of the building itself, Rastrelli included many inner courtyards, with
windows facing onto them, and these of course allow the building owner to at least open
windows onto an area under control. A simple planning solution to the question of
providing security, quiet, and fresh air.

Rastrelli did not of course foresee the problem with vehicle exhausts around the Winter
Palace, but his design certainly did allow the possibility for avoiding these fumes by
opening windows onto the courtyards. See also the “Dagmar” section regarding the
possibility for providing cool, clean air to the Winter Palace from the trees in the
courtyards.

Also, of course, is the consideration of the impact your own building will have on
surrounding features, perhaps beneficial, sometimes a cause of new problems.

Many modern architects who have designed new, large, buildings, in existing cities have
been surprised to receive complaints from the neighbours to their building. Sometimes
such extremely strong funneling of wind has occurred that physical damage is added to
the nuisance of struggling against a breeze amplified to a gale by a neighbour’s
inappropriately sited building.

A basic problem of using the wind, whichever direction it should come from, was solved
by others several thousands of years ago - the invention of the chimney.

A simple open shaft sticking up above the rooftops, creating suction as air passes over
it. This is called the "Venturi Principle" according to the scientific relation between static
pressure and velocity pressure, described by Giovanni Battista Venturi (1746 - 1822).

It is of course important to realize the importance of the phrase “sticking up above the
rooftops”. Planners who allow high buildings adjacent to existing buildings also often
destroy the ventilation systems of the neighbours.

There is a need for care and respect in Town Planning questions regarding air, and
light, to neighbours. Ideally, the existing regulations in Copenhagen and St. Petersburg,
which limit building height generally, are very democratic and sensible.

Of course, in our case, at the Winter Palace, is a very advanced form of chimney, as
described in the section entitled "Rastrelli", with adjustment possibilities built in,
including adjustment of air entry down to zero, if the Baltic Wind was a little too eager to
enter the palace.

Sometimes it is possible to create landscapes that alter the passage of the wind. Some



avant-garde architects, especially in Germany, have designed houses built into the
landscape specifically to create a climatic shield from the winter wind, with rooves
sculptured into the surrounding earth mounds to create an illusion of open land.

In St. Petersburg the use of trees as a wind break is a common feature, which can be
seen clearly from the air. This of course combines the feature of using the wind with the
feature of using water — see the section entitled “Dagmar”.

But in the Winter Palace, with the site on the river bank, it is clear that the winter wind
has unhindered access for its cold attacks, and the only defence available to Rastrelli
was finely fitted double windows and the provision of inner courtyards. However, over
the years the fit of the windows has become worn and overpainted, and attention is
required.

In the summer, of course, the open windows allow excellent cooling ventilation, but in
both summer and winter the fine adjustment possibility available from the “Fortochka”
system has in many cases been lost owing to “modernization” without understanding.

Various methods to tighten windows are available, but the real challenge is the
provision of selective tightness to allow the users to adapt the windows to either reject
or accept “Astraeus” as and when required.

Various window tightening methods have been tried at the Winter Palace, but there is
much study to be done so that the appropriate match between the original architectural
ideas and the availability of quality modern technology create the acceptable match
between old and new.

Of course, the restoration of the 800 currently blocked chimneys will also restore the
lungs of the palace, so that breathing through the windows becomes easier.

Use “Astraeus” — use The Baltic Wind — harnessed, though wild.

Allow it to reach the building, by considering the landscape. Allow it to enter the
building, and carry away used, polluted air.

But above all, ensure that the building users can adjust windows and shafts so that they
are tight when “Astraeus” is angry, and open, when, amongst other benefits, the special
fragrance of the flowers characteristic of north-western Russia is in the air.



AcTpen — BeTep bantukn

lMpupoda eo30elicmeusi gempa u ee yd4em ee ocobeHHocmel rnpu peaynuposaHuu
Knumama 8 21 eeke.

AcTpen — B rpeyeckon mudonornm 6or YyeTbipex BeTpoB. AHTUYHbIE BOrM N3BECTHBI
CBOMM HEMOCTOSHCTBOM, M NO3TOMY [JaHHOE WMS KaK Hemnb3s ny4ylle noaxoauT Ans

obo3HayveHus BeTpa banTuku, KOTOPOMY CBOMCTBEHHO NOSIBUTLCA B N0OOE Bpems, C
no6oKr CTOPOHbI U AyTb ¢ Nobon cnnomn.

NcTopusa yenoBeyecknx NOCTPOEK — 3TO CBOErO poaa UCTOPUST YKPOLLLEHUSA CTUXWIA, a
Bbopbba c BETpOM (Unn 3a BETEP) 3aHMMara apxXMTeKTOPOB BO BCE AMNOXM.

OpHako coBpeMeHHbIe MHXeHepPbl BO MHOIOM npeHebpernn aTMM OrnbITOM U 3HaHUSAMU
N paspaboTann MexaHMYECKY0 BEHTUNALMIO — MOCHYLLUHbIA, PYKOTBOPHbIN BETEP. X
noruka 3akntyanacb B TOM, YTO CUibl MPUPOAbI CAULLKOM HenpeackasyeMsbl, a 3Ha4uT,
NX HenNb3s AonyckaTb BHYTPb 34aHWS, rae criefyeTt UCNoNb30BaTb UCKYCCTBEHHbIE, HO
Donee HageXxHble Konuu.

KoHeuHo, OHKM, oT4acTy, npasBbl. He 3pA roBop4AT, 4TO AMKKUE Nnoagn cBOBOOAHbI Kak
BeTep - UX HEBO3MOXHO 3anpd4b B NOBO3KY, NMOCKOJIbKY OHU Hen3bexxHo nomyartcs B
NPOTUBOMOJIOXKHOM HaripaBsieHnn.

C apyroi CTOPOHbI, 3TO FlOrMKa TeX, KTO cAaeTcsi nepen cunamu npupoabl U He ymeeT
obbeaxatb nowagen. bonee Toro, nogobHas no3vuusa HeganbHOBUAHA, BeAb
«CBOBOAHbIN Kak BETEP» HE MPOCTO XOPOLUEE BblpaXKeHWe, OHO HarnsiaHo
AEMOHCTPUpPYET, YTO UCNOSb3ys cuny BeTpa Mbl CBOBOAHbI OT MaTepuanbHbIX 3aTpar, B
TO BPEMS Kak MeXaHMYeckasi BEHTUNSAUMSA TpebyeT 6onbLUNX pacXoaoB.

OpHako He 6yaem BnagaTtb B KparHOCTW. Be3ycnoBHO, B onpefeneHHbIX CUTyaumnsax
AN MeXaHU4YeCcKon BEHTUNALMM HET 3aMeHbl. TONbKO C ee NMOMOLLIbIO MOXHO, K
npuMepy, N3BneKkaTb packaneHHble Napbl U3 CBapO4YHOro Lexa, obeperas oT 0XKoros
nerkne paboTarowmx Tam niaen.

B 10 >xe Bpemsi, Mbl B paBHOW CTeNeHW YBEPEHbI B TOM, YTO NMPUMEHEHNE CUCTEM
MeXaHUYeCKOW BEHTUNSALMMN NS XKUIbIX MOCTPOEK U APYrnX NOA06HbLIX COOPYKEHWIA
HeobXxoaMMo TONbKO ANs NoAAepaHus 6narococTosiHMA X NPOAABLOB.

Kak >xe BblOpaTb onTMMarnbHbI 6anaHc eCTECTBEHHON M MEXaHUYECKOW BEHTUNALMMN
ANd Takoro 3gaHus Kak Apmutax? Bo-nepBbix, HEOOXOAUMO NOHMMATb, YTO Mbl UMEEM
0eno co CTUXMEN, N0 CBOEW HeNpeackadyeMoCT! CPaBHUMOW C UKMMU NoLlabMU.
[MoaTomy Ham noTpebyeTca He OAWMH BUA, ceana 1 y3aeyku, a HECKONbKO.

Kak roBopuTcs B Apyrux pasgenax, Hanpumep B rrnase «PopToyka», OTBETOM ABNSETCH
CO3aHune 3NIEMEHTOB, UMEIOLLIMX BO3MOXHOCTb PErYNMPOBKK, Aenas rmbKocTb
KrntoYeBbIM CBOMCTBOM CO34aBaeMon KOHCTpyKumnn. Heobxoaumo oTMeTUTb, YTO
PacTtpennu npeanoxun uensin psag peLeHnin, KoTopble No3BONSnn pearmposaTtb Ha
NPOSIBIIEHNS CaMblX pa3HblX CBOMCTB BanTuicKkoro BeTpa.

Tak, Hanpumep «AcTpen» MoxeT 06epHYTbCA NPUSATHBIM APYTOM, NMPUHOCALLUM
XXernaHHy npoxsiagy n apomart LBEeTOB B XapKkun neTtHun geHb. [NpaBga nuilb B TOM
cny4vae, ecrniv OH He NpUHeceT ¢ cOBOoN NONMOXUTENBHO 3apSXKEHHbIE MOHBbI, Kak,



Hanpumep, MUCTParb U CUPOKKO, BETpa tora EBponenckoro KOHTMHEHTa, HapyLuatoLwmne
GanaHc cepoTOHMHA U Bbi3blBaloLLME AENPECCUI0 U OpYrne HEAOMOraHus.

OpHako nyctbiHa Caxapa, poauHa 3TUX BETPOB, HAXOOUTCA B ThiCAYaX KUITOMETPOB OT
CaHkr-lNeTepbypra, a neTHne Gantunckme Opu3sbl, HANPOTUB, 3aPSXKEHDI
oTpULaTENbHBIMN NOHAMKU U NPUHOCAT oLylieHne 6oapocTun n 3gopoBbs. MNoaTomy
HeobxoaMMo co3gaTb BCe YCroBUS Afist TOro, YToObl NOYYBCTBOBaTb MX GriaroTBOpHOE
BNUSHME B MYy3€eWHbIX 3anax.

C Aapyrou CTOpOHbI, B 3MMHUWIA NEPUOL, CUIbHbIE BETPA OKa3biBalOT HEraTUBHOE
BMUSIHWE Ha KNUMAT BHYTPEHHMX MOMELLEHWIA, rMaBHbIM TpeboBaHNeEM AN KOTOPOro
ABNsieTCA CTabUNbHOCTb, OCOOEHHO B OTHOLLEHMM NOKa3aTenenm BrnaXxHOCTN Bo3ayxa. B
pesyrbTaTe BO3AENCTBUSA 3TUX BETPOB, BIIAXXHOCTb BO3yXa MOXET 3HauYNTeNbHbIM
obpa3om noHM3unTcs.

Mpobnema oyeBnaHa. MNepen HamMM CTUXMS, KOTOpasi MOXXET 06epPHYTLCS Kak OPYroM,
Tak 1 Bparom, Npu 3Tom Apyr MOXeT OTCYyTCTBOBaTb, KOrda OH HY>eH, a Bpar cnocobeH
HanacTb, KOrga ero HUKTO He »aer.

Kakum obpasom Pactpennu paspeluan 3To NpoTUBOpPEYME NpU CTPOUTENLCTBE
3umHero asopua? Bo-nepBbix, C NOMOLLbIO BbIDOpa MecTa Ansd NoCTPOWKU U
oKpy>KatoLero nangwacdra, npupogHoro B Buae Hesbl, 1 pyKOTBOPHOrO, B BUAE
OKpY>XatoLunx 30aHUN.

UT0 e kacaeTcsi caMoro 3gaHus, To PacTpennu cnpoeKkTMpoBan Cepuio BHYTPEHHNUX
[ABOPOB, YTO NO3BONANO obuTaTENsAM ABOPLA OTKPbIBATb OKHA, BbIXOASLLME B 30HY,
cBo6oHy OT BeTPOB. [MpocToe apXUTEKTYPHOE peLLeHne CrOXHON NpoGremsl
obecneyeHnss 6e3onacHOCTK, 3alUUThI OT LLYMa M NPUTOKA CBEXEro BO3ayxa.

KoHeuHo, PacTtpennun He mor npeaBnaeTb BO3HUKHOBEHNSA Takom Npobrembl Kak
HeraTMBHOE BO34ENCTBME BbIXJIOMHbIX rA30B, 3aMnOfHAILWMX OKpYXXatoLne asopeL|
ynuubl. OgHako BHYTPEHHME OBOPbI, NPELYCMOTPEHHbIE €ro NPOEKTOM, MO3BONSAT
MCNONb30BaTb UX YUCTbIN BO3AYX AN BEHTUNAUUK nomelleHun. (MogpobHoe
N3NOXEHNE BO3MOXHOCTM MCMNONb30BaTh caf bonbluoro napagHoro asopa Ans
obecneveHnsa YNCTOro 1 NPOxXnagHoOro Bo3ayxa BHyTpPU My3esi CM. B rnaee «[darmapay).

OH Takke He MOr NpeayCMOTPETb, Kakon a(pPeKT OKaxXeT BO3BEAEHHOE UM 34aHue Ha
Grnnsnexawme KBapTanbl, NONOXUTENbHbIA UMW OTPULATENbHbIN.

MHorne coBpeMeHHble apXMTEKTOPbI, BO3BOASLLME B rOPOACKMX YCNOBUAX BonbLune,
HOBble 34aHusl, ObIBAOT OMEHb YAUBMEHbI, KOr4a XUTENU PacrnofioXXeHHbIX PSaoM
AOMOB XarnyTcsa Ha X NOCTPOMKY. BosaylHaa BOpoHKa, BO3HMKaoLWas U3-3a
HenpaBUIIbHOIO PacnoONOXeHUs 34aHUS OTHOCUTENBHO coceHMX JOMOB, bbiBaeT
noayvac HaCTONbKO CUMBbHOM, YTO He TOMbKO 3aTpyaHAeT nepeaBuxeHne nogen,
MHOrOKpaTHO yCUnnBasa CKOPOCTb BETPa, HO Y MPUBOAUT K NOBPEXOEHMIO CaMmUX
CTPOEHUN.

PelleHne npobnemsl BO3OeNCTBUSA BETPA, HE3aBUCUMO OT €ro HanpasreHus, 6biro
HalleHO HECKOMbKO ThICAY NEeT Has3a, W 3aKn4yarnock B U3obpeTeHun AbiMoxoaa.

O6blkHOBeHHas Tpyba, Bo3BbILWAKOLWAACA HaA KpblwamMuy, obecneymBaeT BcacbiBaHWE
OBWXKYLLIErOCsa Had Hew Bo3ayxa. OTOT ahpekT nonyunn HasBaHMe «NpUHLMN



BeHTypu», no umenn [xosaHHn batncta BeHTypu (1746 - 1822), KOTOPbLIA YCTAHOBUIT
3aBMCUMOCTb MeXay CTaTU4eCKUM U ANHAMUYECKUM OaBNEHNEM.

Ocoboe 3HayeHne nmeet TOT (hakT, 4To Tpyba JormkHa ObiTb pacnonoXxeHa Bbille
YPOBHS Kpbill APYrMX AOMOB. APXUTEKTOPbI, MPOEKTUPYIOLLNE BbICOTHbIE 3aHNSA PSAOM
C APYrMMM, yXXe CyLLeCTBYIOLWLMMN JOMaMK, 3a4acTyto paspyLuaroT CUCTEMY BEHTUNALUN
3TUX NOCTPOEK.

MpagocTpouTenu AoMmKHbI C 6ONbLUMM BHUMAHMEM U YBaXKEHUEM OTHOCUTLCS K Takum
BoMnpocam kak obecneyeHne OCTaTOYHOro KONM4ecTBa cBeTa U Bo3ayxa Ans
OKpY>KatoLLMX LOMOB Mpu CTPOUTENLCTBE HOBbIX 00BEKTOB. Npn 3TOM camu
3aKoHoAaTerNbHbIE aKTbl, PErMaMeHTUPYOLLME MaKCUMarbHYH0 BbICOTY 3AaHuin B CaHKT-
MeTepbypre 1 KoneHrareHe, SIBNSAOTCS BrOSHE pa3yMHbIMU U AEMOKPATUYHBIMMN.

Yto kacaeTca 3umHero asopua, To npobnema BO3AENCTBUS BO34YLLHbIX NOTOKOB
paspeluaeTca Gnarogapsi NPOrpeCcCMBHON KOHCTPYKLUKN €ro AbIMOXOAOB (CM. rnaBy
«Pactpennuy), no3sonstoLien perynmposaTb NOCTyNMeHne Bo3gyxa BnioTb 4O
MOJSTHOrO ero NepPeKkpbITUS.

WHoraa cywecTtByeT BO3MOXHOCTb UCMOMb30BaHUS naHawadTa ans usMeHeHus!
HanpaBreHus BETPOBOro kopuaopa. Psig aBaHrapaHbIX apXUTEKTOPOB, FaBHbIM
ob6pasom B epMaHnn, NPOEKTMPYIOT 34aHNS, KPbILUN KOTOPbIX HAXOAATCS BPOBEHb C
OKpY>atoLWnMmM 3eMIISiHbIMY Banamu, co3gasast Uimnto3no OTKPbITOrO NPOCTPaHCTBa U
3TUM 3amLLas CBOW MOCTPONKM OT 3MMHUX BETPOB.

B MNMeTepbypre ansa sawmtbl OT BETPA LUMPOKO NCNONb3YIOTCA 3eNeHble HacaXxaeHus, n
9T0 0COBEHHO 3aMeTHO, MAAS Ha ropos € BbICOTbl NTUYLEro norneta. B gaHHom cnyyae
MOXHO HabnaaTb, Kak yYNTbIBAOTCA HE TONbKO 0COBEHHOCTM BO3A4ENCTBUS BETPA, HO
Takxke BO34encTBme BOAbl — CM. rmnasy «[darmapay.

OpHako BcrieacTeue TOro, 4To 3UMHUIA ABopeL, pacnosioxeH Ha 6epery HeBbl,
XOS04HbIE 3MHME BETpa MoryT 6ecnpenaTCTBEHHO aTakoBaTh 3TO 3aaHue. B kayectBe
3alNTHBIX cpeacTB PacTpennu Mor NnpeanoXmntb TONbKO ABOWHbIE, NSIOTHO
npuneratowme pambl, a Takke 0CoOYH0 KOHCTPYKLNIO 34aHNS, BKIOYAIOLLYHO CEPUID
BHYTpeHHMX asopos. C rogamu, NiIOTHOCTb NpUeraHnst OKOHHbIX paM 3Ha4YUTEeNbHO
CHM3unacb kak bnarogaps M3HOCY, Tak U BCNeLCTBME MHOTOKPaTHOM MOKPaCKU, YTO
TpebyeT OTAENbHOro BHUMaHNA TEXHUYECKMX CY>X0 1 pecTaBpaTopOB.

BesycnoBHo, B fieTHee BpeMsi OTKpbITble OKHa co3aatoT npoxnagy u obecneunsatoTt
BEHTUNSALMIO NOMELLIEHMI, OAHAKO U3HaYarnbHas KOHCTPYKLMS OKOH (Ha3BaHHasi HaMu
«dopToyKay) gaBana BO3MOXHOCTb PErYIIMPOBKUN MOCTYMNIEHUS CBEXErO BO3AyXa, Kak
neToMm, Tak 1 3umoi. K coxxaneHuo, B pesyrnbTtaTe NpoBeAEHHOW «MOAePHM3aLNN»
COBpPEMEHHbIE OKHa Y»Ke He pacnonaratoT Nnogo6HbIMU BO3MOXXHOCTAMMU.

CyulectByeT MHOXXECTBO METOAOB YNSIOTHEHMSI OKOH, OOHAKO Co3aaHune rmokom
CUCTEeMbI, NO3BONAOLLEN NO BbIGOPY NMBO BrnyckaTb BETEP, NMOO 3alumLLaTbCa OT HEro,
ABNAETCA JEeNCTBUTENbHO CNOXHON 3agaden.

B 3umHem gBopue 6b1no ncnpoboBaHo MHOXECTBO METOA0B, O4HAKO noTpebyeTca
Cepbes3HOe nccnegoBaHne ans Toro, YTobbl obecneunTb HeobxoanMbIM GanaHc mexay
N3HaYarnbHbIM apXMTEKTYPHBIM 3aMbICITOM Y COBPEMEHHbBIMWN TEXHONOMMAMK, BGanaHc
MexXay CTapbiM 1 HOBbIM.



KoHeuHo, pectaBpauunsa 800 AbIMOXOA0B MOMOXET Takke BOCCTAHOBUTL «Ierkne»
ABOpLA, U ero «ablxaHne» Yyepes okHa cTaHeT 6onee cBOOOAHbLIM.

Wcnonbsynte cuny Actpes — banTunckoro seTpa, yKPOLLEHHOIO, HO BOSIbHOIO.

MycTb oKpyXaloLWwuin naHawadT NnoMoXeT eMy AoNeTeTb 40 34aHUs, MPOHUKHYTb B €ro
KOMHaTbl M YHECTU NPOYb AYLUHBIA U TSHXKEMbIA BO3AYX.

I camoe rnaBHoe: AanTe BO3MOXHOCTb HaXOAALMMCH B 34aHUM NOAAM CaMUM
perynupoBaTtb paboTy OKOH 1 BEHTUMSLMOHHBLIX KaHaroB, YToObl He BNYCTUTbL ACTpes B
€ro rHeBHOM MopbIBE U, HANPOTUB, AaTb AOPOry Nerkomy 6puay, NpMHoOCSLLEMY
CBEXEeCTb M apoMaT CEBEPHbIX LIBETOB.



Individuals

Advanced supply of fresh, cooled or warmed air, locally and specifically, as and when
they want it, to individual people of the 21 century.

"Individuals" is a principle of climatic regulation based on a concept of local and specific
fresh air supply directly to an individual person and controllable by an individual person.
In a car or in an airplane one is used to this kind of local control over one's own local
climate. So why not in buildings?

It is of course irrefutable that among all the 6 billion people in the world there are many
who could be called “average”. It is irrefutable that human body temperature is the same
throughout the world, and that people do not like draughts, do not like to sit in the cold,
or in too high temperatures, or in strange smells, or in noisy environments, etcetera.

However, this is not the same as some engineers or professors defining average
climatic conditions in which the average person will be comfortable.

Even the average person will, on some days, prefer a climate that is maybe a little
warmer, perhaps if there are viruses in the air, or perhaps if one has missed a little
sleep for some reason or another, or if there is sadness, or worry, or other human
aspects of life “in the air”. Perhaps this same person will prefer a little more cool air,
after a telephone call with a lover, or with a bank, or when one is inspired to work hard.
Sometimes a visitor will come with a perfume that is attractive, but sometimes the
opposite occurs, and a little more air is then needed. On the other hand, in times of
trouble, even small air movement may be considered draughty and disturbing.

Therefore it seems incompatible with the 21st century to accept an indoor climate where
noise, daylight, fresh air, temperature, are all controlled by some centralized system or
computer that has decided that you are an average person, the same average person
as yesterday.

Of course, in The Hermitage generalized climatic conditions is an even more absurd
thought, and an even greater challenge, because visitor numbers and types vary
considerably, and the museum artifacts also have variable requirements according to
type, often different than the requirements of the people. So there is a very real need to
be geographically specific about temperature, light, noise, humidity, air-pollutants etc,
and if this is solved the resulting quality, the impression obtained by visitors, will be
high.

General modern ventilation of the indoor environment is established by dilution of
pollutants and general supply and extraction of air in order to maintain a generally
acceptable atmospheric air quality and a comfortable thermal environment. Atmospheric
pollution to the indoor air includes bio-effluents, particles and volatile organic
compounds (VOC), carbon dioxide etc., released by people, processes and
degasification of materials, while thermal pollution on the other hand, comprises heat
and moisture loads released from the already mentioned sources together with solar
gain.

By applying the “Texas” principle and many of the other features described in this
“‘Hermitage Climatic Regulation Method” the need for this specific “Individual” fresh air
supply, or even for general ventilation, is significantly reduced — there is, for example,
no pollution to dilute. If the general temperature is adequately stabilized by “Matisse”



and “Palladio” then what is the remaining requirement for the climatic regulation
system?

In buildings with large air spaces for each person there is practically no physical, or
scientific, need, but | would suggest there is always a psychological need for people to
feel in control of their own micro-climate. And therefore this principle called “Individual”
fresh air supply is important.

As an image of the principle one can use pictures of women with fans. Simply by
fanning their faces they produce a cooling sensation, often adequate, and most
importantly, totally under the individual control of the person concerned. A simple device
which just accelerates ordinary room air - no change in temperature is involved - but the
increased air flow over the face increases evaporation and produces cooling.

Imagine these fans attached to small pipes which press cool air into the fan, so that if
you choose to fan yourself, you can both control the amount of air as well as its
temperature. You can achieve an effect that is invigorating, or an effect that is relaxing.
The "fan" can be of any type of design, a high technology invention, or simple copies of
Japanese designs, or anything in between. Again, design possibilities are endless.

The technology of supplying cool air is well known: for example, small compressed air
equipment is easily available, and is even designed for supplying divers, and other
people carrying out work with dangerous gasses, with fresh air to their masks. It is very
simple, an existing technology, used in cars and airplanes, and yet not really used in
buildings.

Well, we actually hardly need it in buildings, but if the need should arise, it is a
considerably more economical and effective method than the current systems provided
by the air-conditioning industry. In fact, when Willis Carrier invented modern air-
conditioning in 1922 he would probably have laughed if he had been told that the
industry had not really moved on during the next 80 years. As an inventor he might have
expected real progress, not just economic growth.

In the Winter Palace “Individual” ventilation may seem to be an inappropriate task, and
of course each visitor cannot possibly be provided with it, but it is certainly possible to
provide a small terminal adjacent to the many resting places, because Rastrelli's
ingeniousness gives us the possibility.

The Winter Palace has approximately 800 unused shafts built into the walls. The difficult
task is finding and reopening these shafts, but our project of the past 8 years has just
about solved this problem, and the remaining task of supplying a small pipe with cool or
warm air down these shafts is no task at all.

An additional benefit is that the custodians in each room will be provided with the extra
benefit of additional comfort - both winter and summer - by the provision of individual
ventilation adjacent to their chairs.

A new Russian “air-bath”, completely controllable by the individual person, a service
from the museum to the guests, to the custodians. Modern, suitable for the 21 century,
in harmony with the 18™ century Winter Palace owing to the foresight of Rastrelli.

Suitable fresh air supply can be established by various methods, and maximum air
quality and comfort is achieved when the individual occupants are breathing clean and



acceptable air and are in thermal equilibrium with the surroundings and without local
nuisance on any part of the body from hot or cold surfaces.

This is, as previously described, normally established in modern buildings by a number
of methods that usually involve controlling air quality and thermal environment in the
entire occupation zone of the indoor environment. However, it is possible and more
efficient to control the parameters locally in the near proximity of the occupant by
applying clean and temperate air direct to the occupants’ respiration zone.

The system is based on the injection of fresh air by an adjustable nozzle or fan directly
into the individual respiration zone around the torso. The air current is adjustable in
direction, volume and temperature. The system is well known from the automotive and
air transport sector where it has been successfully used for decades.

With regard to the thermal environment, the possibility of individual control of an air
current close to the occupant’s torso offers a unique possibility of controlling thermal
comfort.

Extensive research confirms that local air velocities around the torso are perceived as
comfortable in situations where the indoor environment otherwise would have been
perceived as uncomfortably warm.

Hence local personal ventilation, here called “Individual”, offers an excellent and more
energy efficient alternative to traditional ventilation and cooling of the entire occupied
zone.

Furthermore it complies with one of the most basic doctrines of good practice in indoor
environment and environmental engineering — maximise individual control and minimise
energy consumption.



UHaouBmnayanbHas BeHTUNALUMA

CoepemeHHbIe MemoObI XXI eeka 8 obsracmu noda4vyu ceexe20, OXJ1aXKOeHHO20
usniu nodozpemo2o 8030yxa KOHKPEMmMHO K KaXOOMy Mecmy U Kaxoomy
nompebumersiro, moada, ko2c0a OH 8 HeM Hy)x0aemcsl.

"MinamBnayaneHbli METOL, BEHTUNALMKN" — 3TO MPUHLMN pPerynimpoBaHns KnmmMarta Ha
OCHOBE KOHLIENUUM MECTHOM, HanpaBreHHOW Nofayn CBeXero Bo3gyxa
HENoOCpPeACTBEHHO K KOHKPETHOMY JMLY U C BO3MOXHOCTbIO KOHTPOSIS NpUTOKa
BO34yxa aTum nuuom. B aBTomobune nnm B camoneTe Takoro poga ynpasrieHve
NoKanbHbIM KITMMaTOM YKe CTarno npuBbIYHbIM. [lodemy 6bl Takke HE UMETb €ro B
30aHUAX?

HeB0O3MOXXHO COMHEBATLCS B TOM, YTO U3 6 MUNINMaApA0B HaceneHusi NnaHeTbl
NMeeTCHA MHOIO TakuXx Jtogen, KOro MOXXHO OTHECTU K TaK HasblBAaeMbIM “CpeiHUM”.
HecoMHeHHO, 4YTO TemMnepaTtypa Tena YyenoBeka oguHakoBa BO BCEM MUPE, U YTO
NOOsAM He HPaBATCSA CKBO3HSKM U YTO OHUM HE N0BAT HAXOOUTLCSA B XONOLHbIX UMK
OYeHb XapKUX NoOMeLLeHusX, NMOOo TaMm, rae NpUCYTCTBYHOT HEMNPUATHBIE 3anaxu Unn rae
LWYMHO 1 T.4.

OpHaKo 37K YyCnoBuMs HE TaKOBbI, KaK MX ONpeaensoT HEKOTOPbIE MHXEHEPbI NN
yYeHble B Ka4yeCTBE CpedHWUX KNMMaTUYEeCKUX YCITIOBUIN, B KOTOPbIX CPEAHMI YeroBeK
yyBcTBOBan 6bl ceba yroTHO.

[axe cpefHWI YenoBeK B HEKOTOPbIE AHM MOXET NPeaAnoyYecTb Takme KnmMmaTmyeckue
YCIoBUS, NPU KOTOPbIX EMY HEMHOIO Tennee, Korga B BO34yxe MNPUCYTCTBYIOT BUPYChI
NNK Xe, MOXeT BbITb, N3-3a TOr0, YTO MO KaKOW-TO MPUYNHE OH MAOX0 cnas B TOT AeHb
NN NOTOMY YTO EMY IPYCTHO UMK €ro YTo-TO 6ECNOKOUT UMK KakMe-To eLle dMeMEHTDI
4YeroBEeYEeCKOM XMU3HN BUTAOT B aTMochepe. BO3MOXHO, YTO TOT e caMblil YeSTIOBEK
npeanoyTeT, YToObl BO34yX Obl1 HEMHOrO X0fI04HEe Nocne BaXXHOro pas3roBopa C
NOBMMbIM YENOBEKOM UMK C KEM-NTMOO 13 BNIM3KMX UK KOr4a OH HAaCTPOEH XOPOLUO
nopaboTtatb. MIHoraa mMoxeT NpUATK CUNbHO HaayLWeHHasa NnoceTUTeNbHMLA, Ybl OYXN
OKaXyTCH MPUATHBIMW, HO MOXET Cry4nTbCs U obpaTHoe, u Toraa notpebyertca
HecKonbko 6onbllue cBexero Bo3gyxa. C Apyron CTOPOHbI, B CriyyYasx 3aTpyAHEHWN
Aaxe HebonbLLOE ABMXKEHME BO3AyXa MOXET BOCNPUHMMATBCHA KakK CKBO3HSK U
NPUYNHNTL 6ECNOKONCTBO.

MoaTomy Ham npefcraBnseTcs, YTo Ana Hawero XXI| Beka HegonycTnum Takon
BHYTPEHHMWI KNUMAT, KOrga YpPOBEHb LUyMa, OCBELLEHHOCTU, BENUYMHA NPUTOKA
CBeXero Bo3ayxa, ero remnepaTtypa, Npy KOTOPOM BCe 3TU (PaKTOPbl PeErynmpyroTcs
LeHTPann30BaHHOW CUCTEMOWM NN KOMMLIOTEPOM, KOTOPbIE peLlatoT, YTO Bbl U ECTb
TOT CpeaHuin YenoBEK, TaKON e, 4To 1 BYepa.

EcTecTBeHHO, 4TO B QpMuTaxke NnpuMeHeHne ycpeaHEHHbIX KITMMaTUYeCcKux yCrioBumn
aBnseTca ewe 6onee abecypaHon naeen n ewe 6onbLien Npobrnemon, Tak Kak YACro n
TMN NoceTuTenen 3Ha4YnTeNbHO MEHAKOTCS, @ My3eNHbIe 9KCMOHaTbl Takke TpebyroT
pa3sHbIX YCINOBUIN B 3aBMCUMOCTM OT UX TUMNA, YacTO MHbIX YCIOBUIN, HEXENW NoaNn.
[MoaTomy cyLecTByeT COBEPLUEHHO iBHass HEOBXoaMMOCTb obecneunBaThb B
KOHKPETHbIX MecTax onpeaerneHHyo TemnepaTtypy, CTeENeHb OCBELLEHHOCTU, YPOBEHb
LyMma, BNAXXHOCTK, OTCYTCTBUE 3arpsA3HEHHOCTU U T.M., N €CNKN 3TV NPOGNEMbI peLUEHb,
TO BOCNpUATUE KNMMaTa noceTutenen byaet o4eHb NONOXUTENbHbIM.



CoBpemeHHast 0bLeobMeHHasa BEHTUNALMS BHYTPEHHEN Cpeabl OCHOBbLIBAETCS Ha
YMEHbLUEHUN CTENEHN 3arpsi3HEHNA BO3ayxa W obwen nogade v oTBoAe BO3Adyxa Ans
noagep)xaHus npuemnemMoro Ka4ectsa aTMOCepHOro Bosgyxa v KOMOpTHbIX
TemnepaTypHbIX YCIOBUN. 3arpsa3sHeHus Bo3ayLWHOW aTMocdepbl, BO3OENCTBYOLME Ha
BO34yX B NOMELLEHNsX, npeacTaBneHbl bruonorndyeckumn pakropamu, Yactuuamum u
nety4ymmun opraHmyeckumm coeanHernsamun (JIOC), okucblo yrnepoga v T.4., KOTopble
BbIAENSAOTCH N0AbMU, a Takke B pesdynbTaTe NPOn3BOACTBEHHbLIX NPOLECCOB U
OKUCNEeHMS MaTepuranos, C APYro CTOPOHbI, TEMMOBOE 3arpa3HEHME BKNoYaeT B cebs
TENOBYIO U BII@XXHOCTHYIO Harpys3Ky, co3faBaemyto BbllLeyKa3aHHbIMU UCTOYHUKaMN B
COYeTaHUN COSTHEYHbBIM U3NYyYEHNEM.

B coyeTaHun ¢ npMHUMMNOM, U3NOXEHHbLIM B cTaTbe “Texac”, n CO MHOTMMU pYyruMu
anemMeHTamu, onucbiBaemMbIMU B cTaTbe “MeToq perynupoBaHus KnvmaTta B
OpmuTaxe”, 3HaUMTENbHO YMEHbLUIAeTCss HeobxoanmMocTb obecneyeHnss AaHHOro Tuna
ocobon “nHameMayanbHOW” Nogayn Bo3gyxa wnu gaxe Boobuie HeobxoanMmMocCTb METb
00LLY0 BEHTUNALMIO TaKKe YMEHbLUIAETCH, HanpumMep, npu 3Tom He byget
3arpsisHeHW, KOTopble Haao pa3dbasnsaTb NPUTOKOM Bo3ayxa. Ecnu obwas
TemnepaTtypa afgekBaTHO cTabunuampoBaHa no metogy crarten “Matucc” n
‘Mannagno”, Toraa KakoBbl XXe ocTalwmecs elle TpeboBaHUs K cucteme
perynupoBaHua knumarta?

B 3paHuax c 6onbwnmm o6 bemamm BO3gyxa Ha O4HOro YernoBeka Kakom-nmbo
dM3MYecKon NnNn Hay4Ho 060CHOBAHHOM HYXXAbl B BEHTUASALUN HET, HO MOXHO
NpeanonoXunTb, YTO BCErga umMeeTcs ncmxonornyeckas nNoTpebHOCTb y nioaen
ynpaBnATb CBOMM COBCTBEHHBIM MUKPOKIMMATOM. Ml nOTOMY 3TOT NpuHUMA,
MMeHyeMbI 34ecCb Kak “MHaMBuAyanbHasa” nogadya CBeXero Bo3ayxa, BeCbMa akTyareH.
B kauecTtBe M3BeCTHOro obpasa MOXXHO BCMTIOMHUTb M300paXkeHUst XKEeHLWMH C BeepaMu.
[MpoCcTbIM NOMaxmMBaHMEM Y NnuLa OHWM CO34al0T OLLYLLIEHNE OXMaXOAEHUS, KOTOPOro
3a4acTylo JOCTaTOYHO, a YTO eLle Bonee BaXXHO - OHO MOJSTHOCTbK KOHTPONUpyeTcs
MHOMBMAYANbHO TEM JTMLIOM, O KOTOPOM MAET peyb. A BeAb 3TO NULLb NPOCTOE
YCTPOMCTBO [A1151 YCKOPEHUS ABMXKEHUS BO3ayXa B NOMELLEHNN, BeOb N3MEHEHUS
TemnepaTypbl NPy 3TOM HE NPOUCXOAMT, OQHAKO NPWU YBENUYEHUN NOTOKA BO3Ayxa y
nuua yBenuunBaeTcs ucnapeHne n TeM caMmbliM cosgaeTcs adeKT oxnaxaeHus.

MpenctaBmm cebe, 4TO 3TK Beepa NpUKpenseHbl K Hebonbwnm Tpyboykam, KoTopble
noAatT XONOAHbIN BO34yX B Beep, TOraa Bbl MOXETE BEHTUNNMPOBATbL CaMoro cebsa n
npun 9TOM YNpPaBnATb Kak KONIMYECTBOM BO3Ayxa, Tak U ero TemnepaTtypon. Tem
camMblM [OCTUraeTcs ocBexarLwwmnm adpdekT nnm adpdekt otabixa. “‘Beep” moxert
NMEeTb MBY KOHCTPYKLUMIO, OH MOXET OblTb BbICOKOTEXHOMOMMYHbLIM N300peTeHnem
NIN MPOCTON KOMMEN SANOHCKMX 06pa3LIoB U YEM-TO MEXOY HUMK. TyT BO3MOXHOCTH
ON51 KOHCTPYMpPOBaHUS 6ECKOHEYHbI.

TexHonorvs nogayn oxnaxaeHHoOro Bo3ayxa XopoLlo M3BECTHA: Hanpumep, BecbMa
AOCTYrMHbl HEGOMbLUME YCTAHOBKM AN CXKaTUS BO3ayXa, OHWU Aaxe cneumarnbHO
KOHCTPYMPYIOTCS Ansi UCMOMb30BaHUS akBanaHructamv v apyrumm paboTHUkamu,
BbIMOMHAKLLMMN paboTbl C ONAacHbIMU razamm - 3TN NPUBOPbLI NOAAKT CBEXUIA BO3AYX
noa Macky. OTa TEXHOMOMMsSl NPOCTa U OHa NPUMEHSIETCS B aBTOMODUISIX U camoneTax,
HO MoKa YTO eLle He Haluma NPUMEHEHUS B 3AaHUSIX.

OpHako B 3gaHUAX OHa efBa nu n TpebyeTtcs, HO ecnu NOTPEOHOCTL B BO34yXe BAPYT
BO3HWKHET, TO TAKOW METOA 3HA4YNTENbHO Bonee 3KOHOMUYEH N 3PP EKTUBHEE, YEM
NPUMEHSIEMbIE HbIHE CUCTEMbI, MOCTaBNSIEMbIE€ NPOMbILLNIEHHOCTbIO ANs



KOHOULMOHMPOBaHNA Bo3ayxa. B camom gene, Yunnuc Kappuep nsobpen
COBPEMEHHYI0 YCTaHOBKY KOHANLUMOHMPpOoBaHUA B 1922 rogy v oH 6bl BEPOATHO
paccmesncs, ecnv 6bl eMy ckasanu, YTO AaHHas oTpacrb He NpoABMHYNach Brnepea 3a
nocnegytowme 80 net. byayyn nsobpetartenem, oH Mor Obl OXmaaTb peanbHOro
nporpecca, a He TOfNIbKO 3KOHOMUYECKOro pocTa NPON3BOACTBA CUCTEM.

[ns 3umHero gsopua “nHavBMayanbHas” cucteMa BEHTUNALMM MOXET NOoKa3aTbCs
HenoaxogsLwen 3agaden, 1, KOHEYHO, KaKgoMy NoCeTUTENIO ee He NPeaoCTaBUTb, HO,
HECOMHEHHO, MOXHO YCTaHOBWTb HEOONbLUME OKOHEYHble YCTPOMCTBaA BOMM3M
MHOMMX MeCT OTAbIXxa MnoceTUuTenen, NoCKonbKy n3obpetatenbHOCTb Pactpennu
npeaocTaBnNsAeT HaMm 3Ty BO3MOXHOCTb.

B 3umHem gBopue nveetca npumepHo 800 Hencnonb3yeMbiX BHYTPUCTEHHbBIX KaHAoB.
O6HapyXeHne 1 NpoyYncTKa 3TUX KaHanoB NpeacTaBnaeT cobon TPyaHYo 3agady, HO 3a
8 net paboTbl N0 4aHHOMY MPOEKTY HaM yAanocb NOYTU pewnTb 3Ty npobnemy, a
ocTarouwasnca npobnema B BUae HEOH6XOAMMOCTU YCTAHOBKWN B HUX TPYD AN XONO4HOro
M TENSIOro Bo3ayxa He npeacraBndeT ocobon TpyAHOCTMW.

Ewe ogH1M npenmyLLLeCTBOM Takoro pelleHns dyaeTt 1O, YTO My3erHble Cy>XUTenu B
3anax nonyvart OONOMHUTENbHbLIN KOMAOPT Kak SIeTOM, Tak 1 3MMOW B BUAE
NHONBMAOYarbHOW BEHTUNALMM Ha CBOMX MeCTax.

HoBas pycckaqa “Bo3gywHasa BaHHA”, NO4 NOSIHbIM KOHTPOSEM OTAENbHOro YerioBeka,
ycriyra coO CTOPOHbI My3es NS ero nocetTutenen u cnyxuTenen B 3anax.
CoBpemeHHasi, cootBeTcTByOWaa XXI Beky, B rapmoHum ¢ 3umHum gsopuom XVIII seka
— 6bnarogaps ganbHoBMAHOCTM PacTtpennu.

Heobxoammas nogaya cBexero Bo3ayxa MoXeT OblTb opraHM3oBaHa pasnmnyHbIMm
MeToA4amMu, NPUYEM HauBbICLLIEE Ka4eCTBO BO3Ayxa M KOMAGOPT AOCTUraloTCs B TOM
crny4ae, Kkorga oTaenbHble NOCETUTENN BAbIXAOT YNCTbIA BO34YX HY>XHOIO UM KayecTBa
N KOrda OHW HaxXoAdsTCS B TEMMOBOM PaBHOBECUW C OKpY»KaloLLEen cpeaon, u koraa
HMKaKOM YacTbio TEMNa OHU HE OLLYLLAOT MECTHOIro HeyaobcTBa OT ropsiumx Unu
XONOAHbIX NOBEPXHOCTEN.

Kak ye ykasaHo Bblle, 3TO 06bI4HO 0becrneynBaeTcsi B COBPEMEHHbIX 30aHUAX C
MOMOLLbIO psfa MeTOA0B, COrfacHO KOTOPbIM OCYLLECTBSAETCA KOHTPOIb 3a
Ka4yeCTBOM BO3[yXa M TEMNSIOBbIMM MapameTpamMu cpefdbl BO BCEN 30HE NPUCYTCTBUS
nogen BHyTpu nomerleHnn. OgHako nMeeTcs BO3MOXHOCTb 6onee addekTUBHOMO
KOHTPOSIS NnapaMeTpoB Ha MECTHOM YPOBHE B HemnocpeacTBeHHOM BONU3M OT
KOHKPETHOro YernoBeka nytem nogavv YNCToro U NoaroToBEHHOro Bo3ayxa NpsiMo B
30HY OblXaHN4a YenoBeka.

OTa cucteMa ocHOBaHa Ha nojade CBeXero Bo3gyxa C NOMOLLbIO perynmpyemMmoro
conna unm BEHTUNATOpPa HENoCpeaCcTBEHHO B 30HY AbIXaHUSA KOHKPETHOro YenoBeka
BOKpYr ero Tena. lNoTok Bo3ayxa perynmpyeTtcd no HanpasneHuto, obbemy n
TemnepaType. OTa CMCTEMA XOPOLLO M3BECTHA B aBTOMOOWUITbHOM MPOMBILLIEHHOCTU U
B 0651aCcT1 BO3QyX0OBOAOB, IAe OHA YCMNELIHO NPUMEHSETCS YXXe B Te4eHNEe HECKONbKUX
JecAaATUneTun.

UT0 KacaeTcs TennoBow cpeabl, TO BO3MOXHOCTb MHANBMAYANbHOMO ynpaBneHus
NMOTOKOM BO3[yXa BOMM3N CaMOro YerioBeka COo34aeT NPEeKpacHy BO3MOXHOCTb Afls
KOHTPONS 1 3a TENNOBbIM KOM(OPTOM.



O6umpr|e nccnegoBaHna noatrBepXKaarT, YTO CKOPOCTb MECTHOro nepemMeLleHnd
BO3ayXa BONM3KN Tena YenoBeka BOCMPUHNMAETCA KakK KOMCbOpTHaFI B TEX Cny4vasx,
Korga B NPOTUBHOM Cllydae BHYTPEHHUEe KnnMmaTudeckmne ycrioBmna BOCNpUHMMaImncb Obl
KaK HeKOMC*)OpTHbIe BBMAOY WM3NnuliHero tenna.

[MoaToMy MecTHas nnyHasi BEHTUNALUMS, Ha3blBaemMasi 34eCb “‘MHanMBUAYyanbHORN”,
npeacTaBndaeT cobon npeBocxogHyto n 6onee aHeprocOGeperawLLyto anbTepHaTUBY MO
CPaBHEHNIO C TPAAULIMOHHOM BEHTUNSALMEN N OXNaXOEHNEM BCEW 30Hbl HAXOXAEHUS
nogen.

Kpome Toro, oHa COOTBETCTBYET OAHOM U3 HaMboree OCHOBOMONAaraLWmnx TeOPUi B
4acTy NPaBUIbHbIX NPaKTUYECKMX PELLEHWU MO OTHOLUEHWUID YIyYLUEeHUs1 BHYTPEHHETO
Knumarta v TEXHONOMUIA PerynmpoBaHns ero perynmpoBaHms — To eCTb, JOBeAeHNe 0
MaKkcuMyma UHAMBMAYarNbHOrO KOHTPONS M cBeAeHUe 40 MUHUMYyMa NoTpeGreHus
SHeprum.



