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HEWPOHHAR MOAENbL BO3YXOOEMEHA
B XUMNbIX NOMELEHWUAX

|. Beenenue

O6uLyio KOHUENUHIO IPUMEHEHNA HEAPORHBIX ceTell Ans 3ajay BO3LY-
xoofiMeHa NpeAcTasieHo BriepBhie B cTaThe [1]. OueHeHsl Takum 00pa3oM
YUCNEGHHBIE IHAUEHHS KPaTHOCTH BO3AyXxN00MEHa JatoT BOIMOMHOCTh pe-
LEHHs HEKOTOPBIX MUKPOKIMMATHUYECKHX H 3HEPFETHUYECKHX 3afay, HMeELo-
WHX MECTO B 3AaHNH [2], ocobeHHO B 00NACTH TEXHHYECKOH AMATHOCTHKH U
npeaauacHAd. ORHOBpPEMERHO, 0HaKOo, nosBHAacs npobnema onpeaeneHns
HEKOTOPOH ceTeBO-HHMOPMATHBHON CTaHAaPTHIALMH, HCTIONHLIOBAHHOH NpH
pellieHWd nocTaBieHHo# 3agaun. 3To CBA3AHO HE TONIBKO C BOIMOMHOCTHIO
JOCTYTIA K PAIHOMY, THRIOROMY JUla HEHPOHHBIX ceTel mporpamHomy obec-
neueHnio [3], HO TAKIKE € BRIMONHEHUEM_CYLIECTBEHHBIX aHANH30B K CpaB-
HUTENbHbIX W BepH(HUKAIHOHHLIX HCCeJOoBaHUM MpPH MCTIONB3OBAHHH HC-
KycCTBEHHBIX HEHpPOHHbIX ceTell B MOIETHPOBAHWH Npoliecca Bo3ayxoobme-
Ha. CnMuikoM HHAMBUAYaNbHEIE pemieHns B o0nacT ceTesoi jgornky [ 1] He
HMEKOT BOIMOXHOCTH ORICTROrO pacmpocTpaHeHHs W BHeApenus. CyujecT-
BEHHBIM SRSETCA CO3/1aHHE YHHBEPCANbHON CETH C apXUTEKTYPOH YYHMTbI-
BaOLEH 3aBUCHMOCTH M CONPSHKEHHA NPOXOAANIEEe BO BPeMA MpOTeKaHUs
BO3 .yna, C BO3MOXHOCTbIO 3BEHTYaNbHOH MPUCTPOHKH HOBLIX CBA3eH M
noabopa k HHM CTAHZAPTHOTO porpamHoro obecnevenus.

B crathe npHHATA MOMBITKA BEIGOPA THNOBLIX HEOOXOAUMBIX NapaMeT-
POB 11 yeTa B apXHTEKType CETH, ONTHMATKHO OTpRXKAIOWIEH X0 npolec-
ca BO34yX000MeHA. AHAIIH3 KacaicR NPOTEKaHHA BO3ayxa B obnacty nome-
menHus. Ha atoll ochose paipaborana Moaenb, NPOCTas VIR BIMONHEHUS H
pacnpocTPaHEHHA € NOMOILLIO JOCTYIHOIO APOrpamMHoro obecneveHys.

2. [peactasneHne BBOAHBIX JaHHbIX

Hccnenosanna u M3MEpEHHUs TipoLiecca BO3AyX000MeHa B MOMELEHHH
XapaAKTEpPUIYIOT chyualinele H KOHTponupyeMbie napametps {2). Ha ocrose
aHajnila ONbITHBIX HNaHHbIX, WX BJIHMAHWA HAa OKOHYATEJIbHYI0 BEIUYHMHY
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BO3AYX000MeHa, B3aUMOCOINpPSKEHHst # B3aHMOBO3lelicTBUA, onpelieneHbl
clie/lyroiMe BBO/IHble JAHHBIE it CTPYKTYPbI CeTH:

nl: K, — yron rnoroka BeTpa OTHOCUTENLHO CTEHbI KOMHATH, 0 s

n2: T — pa3nuua HapyxkHoi # BHyTpeHHell Temnepartyp, K,

n3: W-— ckopocts BeTpa, M/c,

nd: P — passuia gaBieHUit BHYTpY U cHapY»ku noMeitieting, [1a,

nS: K — Homep 3Taxa Ha KOTOPOM HpOBEAEHO H3MepeHue (Gelpasmep-
HOE),

n6: { — yacTHoe CyMMBI JUIHHEI Liesell B HapyXHBIX CTONAPHBIX W3/e-
MHAX K 06beMy HOMEUISHHA, MM,

n7: V— obbeM nomMetieHus, M’ ,

n8: W — ko3pduiMeHT BO3AYXONPOHUIIAEMOCTH HAPYXKHBIX CTOSAP-
HBIX u3nemit corndacHo mpegenaMm, M f(mulTa®’); 0.5: 0.5 + 0.8, 1.0:
09+12,20:1.8+2.4,3.0:2.7 +3.2.

B kayectBe nepeMeHHOM COCTOIHMS fipoliecca HpPUHNTA KPAaTHOCTH BO3-
AyXoo6MeHa B noMemienn N B ™', Tpynny ciyualiubix (KMHMaTHUeCKnK)
YCHLOBHIT NPeACTaBIsIOT nepeMeHHble ni + nd, KOHTpOIHpyeMbIX (Ipoek?-
HBIX) MapaMeTpoB, nepeMenHsbie NS + n8. Yeranosnewbi 3 BapuaHta moge-
JIHPOBaHHA: [y BHICOKMX 3nanuit 8 + 11 — srakHbiX, cpeatux 5 — sTak-
HbIX B HU3KHX 00beKTOB (OnHOCEMEHBIX) 1—2 3TaKHBIX.

Tlpoananu3upoBaHbl TPU cieayiotiide cnocobbl npenctaprenus oby-
HAIOIKX NaHHLIX Ha BBOJAX CETH:

— JaHHBIC Tpe/iCTaBIEHHbIE MOCHCIORATENbHO, Ialucanuble b Baze
JAHHBIX B OUEpeNHOCTH Kilacc,

— J\aHHbIE NpeAcTaBNEHHBIE (lOCHedOBATENLHY, 3anHCaHHbie B 6aze
JaHHbIX B cnyyaitHoit odepeqHocti,

— JlaHHBIE npeacTaBiieHHble B BEPOATHOCTHON ouepetHOCTH.

Ha ocHoBe 1pakTHYECKUX OMbLITOB Kakercs, 4To nociensuit w3 nepe-
YUCAEHHBIX Croco008 MpeACTaBNCHHs AaHHBIX ABIseTcH Hanbonee OnTH-
MajlbHBIM, TaK Kak B Haubosbiiell crenedd laet BOIMOXKHOCTD u3lexaHmus
“GIIOKHPOBAHHA” ceT! B HEBLITOLHOM MECTHOM MHHMMyMe. [Ipu 3ToM cio-
cofe CrnoMubLIM OJHAKO ABAAETCH NONLIOBAHUE OUEBH/HBIM B Cllydae f1ocie-
JoBaTensHOro 00yueHNst KpUTEpHEM 3aBepllieHUs PacyeTOB, KAKUM ABNIACTCS
najedne cyMmMapHoil KBajpaTHOM MOTpeiHOCTH Ha BHIXOHAX CETH HHIKE 3a-
JaHHo# senuunHbl. XoJ KpUBO# MOTPEIHOCTH CTAHOBUTCH HEPABHOMEPHbIM
Y 3aBMCHT OT TOTO, KaKie KapTUHbI ObL1H MOLaHbl HA BXOAbL CETH B JJAHHOM
uuKIte 00yueHus. Bropoit Metoy gaet paBHOMEpPHBIE KPHBbIE 00yueHus, HO,
OJJHAKO, PHCK HecoBmameHus npouecca obyuenus sapnserca GonsiinMm. B
Cllydae MmepBOr0 MeTo4a MOMKET OKa3aThCH, YTO KapTHHBI 3aNyCaHHbIe B fiep-
BO# ouepenHocTH B Gase 1aHHbIX peobrafalot Hag OCTanbHEIMY, Y dexTom
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4ero spAseTcs HecttocOOROCTH CeTH K BLIPAODTKE NpaBUIBHBIX OTBETOB A
nNanbHeHuKMX KiaccoB. B kpaifHUX clyuyasx 3TO BeleT K 1aTONOrHyeckoMy
COCTOSIHHIO, KOTrJa ouepeiHOCTh Jamcu RaHHbiX B oOyuatoiueit Gaze ornpe-
JieNfeT peLaeMocTb Mpobiemsl.

B wuccneftyemoft HeiiponHo# Mopenu kpartHoctH ofMeHa BO3jyXa
ucnpoboBanbl TpH MeTola ¥ He oOHapy»KeHa CyllleCTBEeHHas pa3sHulia U3-3a
npuMeHsieMoro Metoza. B cBA3u ¢ 3THM NMPHHAT TpeTHit MeToA kak Haubonee
pacripoctpasenHuift ¥ rapanTupylonui u3bexxaHue pelieHUd THMA MECTHO-
£O MUHUMYMA.

3. Apxutektypa cetu

Yaitie Bcero B 3a1auax HeilpoHHOTO MojenupoBaHus ynorpebnstorcs
pekyppentHbte ceti Xondunsaa uin Gosee npocTble ceTH THNA MEPUENTPo-
HOBOTO CO BCTpe4HbIM pactipocTpaHetem norpetiHoctd [4]. 3ra nocnea-
HAASL ABASETCH THOWYHON crariyeckoit CEThIO, HO MyTeM YCTOBHOIO paciliu-
peHMsi BXOIHOIO M BBIXOAHOTO BekTopa Mojennpyemoro obbekra o 3Haue-
HHMS B TIPEXKHUX MOMeHTax, nonyyaetcs (ekt AHHAMUYECKOro coXpaHe-
HUA. OKOHYATENILHO /UIA MOJENUPOBaHHS MH(UIBTPALUMH M PACUETOB KpaT-
HOCTH Bo3lyxoo0MeHa B IIOMelleHM{ NPHHATA NepLenTpoHoBas ceTb C
alropuTMoM ofydueHHs MyTeM BCTPEYHOro pactpocTpaHeHHs MOrpelHoCTy.

OOt Bux anropurma obyueHus, MO3BoJAIOLIMIE HA UTEpaLMOHHYIO
Mo (HKALMIO BECOBBIX MHOXUTeNeil JUIA OTAENbHBIX CIIOEB HAa OCHOBE Bbl-
YUCNEHHBIX B NpeAbiAylueit BenuyuHe NOrpeuiHocTei, onpenenser BeIpaKe-
Hue:

5= (L) -~ -]y (FF oDy (M

(ans seIxoaHoro cios L),

8D =3 8¢V WD (F(F)Y (2)
Lk ,

(ans ioboro ckpettoro cios 1),

rae E — sBnsierca 3HaueHueM TekyLieil morpeluHocTd ofyueHus, f— ABIsA-
eTcs leneBbIM 3HaueHueM o6yueHus I BbIXoJa i, 0; — 0603HavyaeT coeau-
HEHHYIO MyTeM B3BEUICHHOTO CyMMUPOBAHHA BXOLHYIO uHopmaHio ne-
MeHTa obpabotku (PE)), o, — BbixogHo#t curnan (PE;), wy; — cBA3b BECO-
BBIX MHOXHTENel, (f{F()))” — obo3HavaeT Npou3BoAHYIO GyHKLUY nepexoaa
(PE), xotopas asnserca 3¢dexToM cnoxkeHus QyHKLUHM Bbixoa f{) H aKTH-
Bauuu F().
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OxkoHuaresbHO, H3MEeHEHHE Beca Aw;, 1A 060T0 CA0a He ABIFIOLIEro-
CS BbIXOIHEIM CJTOEM, MOXKET OBITh 3aTUCAHHRIM KaK:

Awi(j” =n-8" -o;(H), 3)

rae N sensetcs koddduunertom obyyenrs. B oiHOM mipoliecce anropyTMa,
BEChI UIMEHSAIOTCH 110 3aBUCHMOCTH;

(r+) _ (1)
w; o = w +Aw,, (C))]

rae t 0003HaYaeT BpeMs.

PocT BenM4HHEI 1] MO3BONAET Ha yCKOPEHHE 00y4eHHA, HO YBETHYHBACT
OCHHJUIALUIO BECOBBIX MHOXHUTENEH U MOXXEeT MPHBECTH K AecTabMIM3aLHH
atoro npouecca. Jina NPOTHBOAEHCTBYSA B MOABICHHH YPEIMEPHBIX OCUHI-
TAMH BECOBBIX MHOXHTeENER NpH CIHUIKOM OOMBIINX 3HA4EHHAX KOI(GH-
UMeHTa 00y4eHHA 1| BBEIEH BhIPABHUBAIOLINH KOIQOUIUHEHT a:

wi D =wlD + Awl + o anY. (5)

AHanu3 CeTeBBIX CTPYKTYp, Ha OCHOBE MPOTEKAHMA ABNEHUA BO3LYXO-
00MeHa, N103B0IHN BBIGPATE JABYXCIOKHYIO MOJEND, C OXHHM CKPBITBIM CJIO-
€M COCTOALIMM U3 4 HeHpOoHOB. YBeNUYHBaHNE KAK KONHIECTBA CIIOEB, TaK H
KOJIN4eCTBa HeHPOHOB B CKPBITOM CJIOE HE BIMAET HA TOYHOCTH NONY4YEHHBIX
pe3yNkTaToB, HO IHAYMTENEHO YBETHYHBAET BpeMs npeolpalosanus ¥ 00y-
YEHUA CETH, a TAKKe yBenuuuBaeT TpebGoBaHua K ofiopynopaHuto ang npo-
BeJeHHs pacuyeToB. CTPyKTypy cBA3el ceTn npectasnser puc. 1.

CK.CIl.

Puc. 1. Ctpyxrypa ceru
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B CKpBITOM cJloe noMeleHb) cllefylolire HelipoHbt:

nl — npapfeHue BeTpa, N2 — KOJMYECTBO CTATHYECKOro AABJICHHA;
n3 — B3BentedHas cymmd 3Hadenuit nasnennft; n4 — uelipon yuuThIBaKO-
muit “npoussoantTensHOCTE” wieneil B CTOMApKe HoMellleHHA. B BBIXOIHOM
cnoe HellpoH nl onpegenser KpaTHOETh BO3AyX000OMeHa B MOMELEHHH.

4. Bepudmkalius Mogesn

Hcenenonanns nokasany, uto ceth nocie 100 toic. 06yuaromux iMkion
JAOCTHrasla MOMEHTa, B KOTOPOM HE OCYLUECTBIIANIOCH yilydllieHHe moiyyae-
MbIX BenuyuH. JlanbHeitine uccnenoBaHus BIAHSHUS KOJMYECTBA LMKIOB
3alUTIOYAlOLIHeEcs B YBEJIHUEHHH KOJHYECTBa 00yyalomuX MKIOB JOKa3aiH,
YTO CeTb BO BpeMs OGYydYeHWA MPOXOAMT LMKIMYECKH MEXIy 3HadyeHHAMH
IABYX MUHHUMOB OUY€Hb B3aUMHO Npub/MKeHHBIX. [IpH pacyeTax TOYHOCTH H
COOTBETCTBHSA MOJTy4eHHBIX pe3ynsTatoB Yuciao 100 ThiC. UMKIOB 0Ka3anock
ONTHMAILHLIM H JalbHefilie uccliedoBaHH MPOBOAMIIHCH Ha OCHOBE TOTO
e YKcia nopropeHuit oGyqaroiero LuKa.

IpoBepky npoBejeHO HA OCHOBE pacYMTAHHBLIX CPEJHEKBAlPATHYECKHX
OTK/IOHEHHH BejMYHH, NMONyYaeMbIX B MOJEJBHBIX HCCIIEA0BAHHAX 110 OT-
HOILEHNIO K W3MepAeMbIM BennunAaM. [lonydenHsie pesyibTaThl npeacTas-
neHst B rpadukax Ha puc. 2 8, 6, B, COOTBETCTBEHHO [UIA MAIbiX, CPEAHUX U
BBICOKHMX 00BEKTOB.
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Puc. 2a. [logy4enHeie pe3yneTathl H3Mepenus (n,) U pacuera (np) Ans Manbix 31aHHH

Hduaronant rpaguka npeacrasnser 100% cooTBeTCTBUE MEXAY BENH-
YUHAMHM [10JIy4€HHBIMH Ha OCHOBE HEMpPOHHOH MOJENH, U NOJy4eHHBIMH B
N3MepeHusnX. 3aMeTHHIM ABJIAETCA BBICOKOE COOTBETCTBHE MOMYYEHHBIX pe-
3yapratoB. Ilpu GoJbLIMX BeIMYMHAX KPAaTHOCTH OOMEHOB HMeEET MeCTo
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NOCTOAHHAA NOTPEeLIHOCTE MEXKAY MOJAENLID, H H3IMEPAEMBIMH BENTHYHHAMMN.
H3 npencrasnenHol Ha rpadukax BeTHYHRE] THHHHY HANPARJECHHS BBITEKACT,
HYTO MOrpelIHOCTh 3Ty JIETKO HCKMOWHTL OYTEM BBEACHHWA TNONPaBOYHOIO
kooipuLMenTa onpeaeseHHOrO0 W3 PasHULB THHHH HANPARICHHE H JHave-
HUR y =X.
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Puc. 26. [lomyyennble pe3ynbTaThi n3MepeHns (0,) U pacyeTa (np) A0S CPEAHMX 3MAHHMA
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Puc. 28. [loayuenssie pe3ynstaTel HIMEPEHHS (N,) ¥ pacHeTa (n,) AR BHICOKHX 3XAHHH

3HAuYCHHA MONYYEHHBIX CpeJHEKBAAPAaTHYECKUX OTKIOHEHHH mns OT-
AENbHLIX 3haHui npeactaBnaser Tabnuua. CpeaHekBaapaTHuHble norpeul-
HOCTH HHxe 15% B NpeicTaBiseMbiX MOAENAX ABIAIOTCA pe3ybTATAMH
OYeHb XOPOLIMMH, BHIMOJIHAWLIAMH TpeGoBaHHe peuiatoliell MoaenH, OnH-
ChIBalOLIEH XapaKTep ABJEHHA 0006IIEHHEIM CrIOCOOOM.
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Tabnuya

3naueHHA CPEANEKBAIPATHHECKHX OTKIOHEHHH

No Tun 3nasus Cpenuee kommuectao | CpenvexsanparHieckoe
nn. TaREH OTKJIOHEHHE
1 Manoe 2 119 %
2 Cpennge 5 13,3%
3 Beicokoe 11 14,1 %
5. Beigogpl
e [lpexacrasnennasn gpXHTEKTYPa CETH HBIACTCA CTPYKTYPaIbHO Npo-
CTOii W BOIMOXKHOM NS peanu3aluy CTAHJAPTHRIMA pOrpaMMaMu
JUIS HEHPOHHBIX PacHeTOoR.
e [loayyeHHoe CpeJHEKRAAPAaTHYECKOE OTKIOHEHHE Ha ypoBHe 14%

NONIOXKHTENBHO REPU(UKYET HEHPORHYIO MOZENb UM NIpUMEHEeHHS
B HCCe0BanuaX BO3lyxoo0MeHa.
BoaMoxHEIM siBiiseTca pacumpenue paspafoTanHoi ceTd A 3anay
NPOTEKARHHA BOIAYX2 B POCTPAHCTRE BCETO 3aHUS.

Henoab3oBaunas 1uTepatypa

}. Piotrowski J., Neural Network Application for Air Exchange. The

6-th International Conference on Air Distribution in Rooms, Stockholm,
1998, Vol. 1, p. 311—316.

2. Piotrowski J., Air Exchange through Elements of Building

Partition. The 7-th Interpational Conference on Indoor Air Qualiy and
Climate, Nagoya, 1996, Vol .3, p.827—832.

Publishing Company, 1992.

3. Zuyrada J., Introduction to Artificial Neural System. West

4. liguni Y., Sakdi H., Tokumaru H.: A nonlinear regulator design in

the presence of system uncertainties using multilayred neural networks.
IEEE Transactions on Neural Networks, Vol. 2, No. 4, 1991.



