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PaccmaTpuBaloTcesi TeopeTnyecKue MaTepHaJibl 0 ONMCAHUIO METOAMK pacuyeTa BHYTPEHHHX
HHKEHEPHBIX CHCTEM H NMPOLEcCOB (pOPMHUPOBAHUA MHUKPOKJIHMATA, Pa3jJMYHbie BAPUAHTHI
CXeM M OpraHu3anuM padoThl CHMCTEM BEHTHWJISILIMH, HANPABJICHHbIE HAa CHHKEHHE 3aTpatr
JHEPIruM Ha odecnevyeHue padoThl CUCTEM BeHTHJIAUMU. OJHUMH U3 OCHOBHBIX HANPABJICHU
HCCJICOBAHMI, AalolHe MAKCHMAJBHYI J((QeKTHBHOCTH B 3TOil 00JacTH, SIBJsIeTCS
BPEeMEHHOEe OTKJIIYeHHe CHCTeM BeHTWISIUM, YCTPOMCTBO MHOIO30HHOI CHCTEMbI
BEHTHJISILIMHM, CHHM’KEHHME KOJMYECTBA IPUTOYHOIO BO3AyXa M HCHOJIb30BAHHME TeIJIOTHI
BBITSOKHOTO Bo3ayxa. /Jlus mnoMemenuii 00Jb1HI0T0 00béMa aKTyaJbHBIM  SIBJISIETCS
ol0ecrnieyeHne padoThl CUCTEM BEHTWISIMHU € YCJI0BHEM MOJAeP:KaHUA TPedyeMbIX MapaMeTPOB
B 30HAaX NpeObIBAHHUS JIOJeil - aJanTUBHON CHCTeMbl BEHTWIAUMU. BblieeHbl OCHOBHBbIE
npoodJieMbl: o0ecrnedyeHe MUKPOKJINMATA B OMeIeHNH 00JIbIIOro 00beMa B COBOKYITHOCTH C
3HeprodgPeKTUBHOCTHI) HMHKEHEPHbIX CHCTEM B HACTOSIIUIA MOMEHT pelléH emeé He

MOJTHOCTHI0, TUIIOBOE PCIICHUE OTCYTCTBYET.

KitoueBble ci0Ba: cHCTEMbl BEHTHIISINH, YHEPT03(h(PeKTUBHOCTD



Oc00eHHOCTH MPOEKTHPOBAHUSA CUCTEM 00ecliedeHNsI MUKPOKJIMMATA TOProBbIX EHTPOB

CoBpeMeHHOE pa3BUTHE HMHOPACTPYKTypbl IOpoja XapaKTepU3yeTcsi pPOCTOM BHYTPEHHETO
00BbEMa 00I1IECTBEHHO-TOPIOBBIX 3[JaHUIl — TOPTrOBO-Pa3BIEKaTENbHBIX LEHTPOB. bonbmmHCTBO U3
HUX HMEIOT OOJbIIHE 3ajbl TOPTOBHIX TOMEIIECHUH, BBHICTABOYHBIC 3allbl, KMHO3aJbl, TO €CThb
nometnieHus: Oonbmioro o0béMa. C TOYKM 3peHHs] MPOSKTUPOBAHMSI CUCTEM BEHTUIISIIHH,
o0ecreunBaIUX MUKPOKIMMAT, XapaKTepHOU 0COOEHHOCThIO MOMEIEHHH, paccMaTpUBAaeMbIX B
JTAaHHOW paboTe, SBISAIOTCA MOMEIICHHS OOJBIIOr0 00beMa, MMEIONIUE YETKYIO TpajaIuio o
30HHPOBAHUIO B IUIAHE IOMEILEHUS, C OONBIION MEPEMEHHON HArpy3KOH MO 3aMOJTHEHHUIO JTIObMH.
3adacTyro Takoe JeTICHIE HOCUT YCIIOBHBIN XapaKTep, TO €CTh OTCYTCTBYET (DaKTUYECKOE pa3/IeIICHHIE
30H pa3NU4HOro HazHaueHus. [lomyyaercs, 4To Bce 30HBI HAXOATCS B paMKax €JMHOTO BO3YLITHOTO
MPOCTpPaHCTBA 00bEMA TOMELICHHUS.

[Tocemenue mo0ABMHY TaKUX MTOMELICHUN HOCHUT IIPOU3BOJIBHBIA XAPAKTEP, TO €CTh, 3aBUCUT
OT IIPOBEICHUSI PA3IUYHOrO POJA TOPrOBO-PEKIAMHBIX MEPOIPUITHH, CE30HHOCTH, BPEMEHU CYTOK
¥ MHOXKeCTBa Jpyrux (hakTopoB. TpaaullMOHHAS CHCTEMa BEHTUJISIIUN TaKUX MOMEIICHUNA MOXET
oKa3aThCsl HEAPPEKTUBHOM KaK C SKOHOMHUYECKON TOUYKHM 3PEHUS, TaK U C TOUKU 3PEHUS] CO3/IaHuUs
KOM(OPTHBIX YCIOBUH B momenieHud. [Ipm MakcHMajabHOM 3alOJHEHHHM TOMEUICHHS JIOJAbMHU
TPaAUIIMOHHAS CHCTEMa BEHTWISALIMS MOXET HE CIIPABIISITHCS C HArPY3KOH, a IpU MajoM 3allOJTHEHUN
KOJIMYECTBO BO3JyXa MOAAETCS B MOMENICHHE CBEPX HOPMBI, YTO MPUBOJUT K HEOIPABIAHHBIM
pacxomaMm. CoBpeMeHHble  TEHACHLIMM, HAlpaBJICHHbIE HAa  OJKOHOMHIO  pecypco- H
sHeproodecreueHus, 00yCIaBIMBAIOT HEOOXOJUMOCTh Pa3padOTKM HOBBIX THUIIOB CHCTEM
BEHTWJISIMK. Peanuzanus cuctem >XKu3HEO0OECTICUCHUs 3IaHUN, TAKUX KaK CHCTEMa BEHTHIISIIIAHA H
CUCTeMa OTOIUICHHSI, JUIS TOMEIICHUH OOJBIIOT0 O00beMa CTANIKUBACTCS C pEIICHHEM psiia
TEXHOJOrH4ecKkux mpodaemM. CIOKHOCTh MPOEKTUPOBAHUS CHUCTEM OOecTedeHHs] MUKpPOKIMMAaTa
TOPTOBBIX LIEHTPOB 00YCIIOBIEHA MHOTUMU (haKTOpaMH, CpeAH KOTOPhIX Haubojee CyleCTBEHHBIMU
SBIIIOTCS: HEOOXOIMMOCTh TMOJJEPKAaHUS 30HANBHBIX TEIJIOBBIX IapamMeTpoB, obOecredyeHue
WHJIUBHUIYATbHOTO BO3AYIIHOTO PEXUMA JJIS KaXJAOW 30HBI MOMEMICHUS U APYTMX TEXHUYECKUX
cnoxHocTel. M3-3a G0NbIINX pa3MepoB 0OHEKTOB BO3HUKAIOT TPYAHOCTH MO OXJIKJICHUIO 00bEMa
paboueii 30HBI MIOMEIIEHHUS JITOM U MO OTOIUICHHIO 3UMOW. B CBSI3M C ATMM B HACTOSIIEE BpEeMs
MPOJIOKAETCS] MOMCK HOBBIX IPUHIIMIIOB MOCTPOEHHUSI CUCTEM BEHTHJIALMHM (MHTEIUICKTyallbHAs
BEHTWIALMS). B KayecTBe MEpPCINEKTUBHOIO HAMNpPABICHUS Pa3BUTHS CUCTEMbl BEHTHIISIILIUU
1[e1eco00pa3HO PaCCMOTPETh JELEHTPAIM30BAaHHYI0O W MHOTO30HAJbHYIO CHCTEMBbl BEHTHJISIMH.
Taxue cuctemsbl mpeaycMaTpUBAIOT 3HAUUTEIBHO 00Jiee HIMPOKHE BO3MOYKHOCTH 110 PErYIHPOBAHUIO
BO3yX0OOMEHa B IMOMENICHNH, YeM TPAJUIIUOHHBIE CUCTEMbI BEHTUISIIIAA. AKTYaIbHOHN SIBISICTCS
pa3paboTKa HOBBIX pelICHHH A1 (OPMUPOBAHUS BO3AYIIHON CPEIbl ¢ TpEOyeMbIMH TTapaMeTpaMHu

MUKpOKJIMMaTa 1 y4€ToM akTopa sHeprocoepexkenusi.  OCoOEHHOCTHIO TAKON CUCTEMBI SIBISIETCA



aJlanTanus CUCTEMbI K IPUCYTCTBUIO YEIOBEKa B TOMELIEHUH, YTO MPEATNOIaraeT JeeHTPaTH3aIII0
U MHOTO30HAJILHOCTh Pa0OTHI CHUCTEMBI C y4ETOM JWHAMUKH TEIIOMACCOOOMEHHBIX MPOIECCOB,
OPOUCXOJAIIMX B  TOMEIIEHUH Oombmioro o0béMa. OObeAMHEHHE JACLEHTPAIU3ALUH,
MHOT030HAJIbHOCTH U MEPUOJUYHOCTH JEHCTBUS, ¢ YUETOM aJanTallii CUCTEMbl K MPUCYTCTBUIO
YelloBeKa B OMPEEIEHHOM MECTE MOMEIIEHHUs, MMO3BOJIUT c(HOpMUPOBATh TpeOyeMble MapaMmeTpsl
MUKPOKJIMMATA C YIYETOM dHEProcOepeKeHHUS.

CyuiecTByIOIME TEXHUYECKUE MPEANOChUIKH JUIsli MPUMEHEHHUs aJalTHUBHOM CHUCTEMBI
BEHTUJISIIINN:

v’ Tlocenienye AHOIMU TOPrOBBIX MOMEIIEHUM Ha MEPBBIA B3IJIA[ HOCHT CTOXACTHYECKHI
XapakTep, TEM HE MEHee, Pe3yJbTaThl MCCIEIOBAHUNM MOCEIIAEMOCTH TAKUX MOMEIICHUI
MMOKa3bIBAIOT BHICOKYIO CTEIIEHb MOBTOPSEMOCTH MX 3allOJHEHUS B T€UECHUE JTHS.

v CoBpeMEHHBIE CPEICTBA ABTOMATHYECKOTO PETYJIUPOBAHKS MMO3BOJISIOT BECTH IO30HHBIN
MOACYET KOJMYECTBA JIOACH B TOMEIIEHWH U TO3BOJSIOT OOBEAUHSTH IOJIYYCHHYIO
nH(OPMAIINIO HA TyHKTE TUCTIETYCPU3AIUH.

v VuurhiBas KOJIMYECTBO JIOJACH B KaKIOMW 30HE IMOMEIIEHUS, MOXKHO PEryIMPOBATh PACXO]l
M10/1aBa€MOT0 BO3/1yXa.

v CoBpeMEHHBIE CPEJICTBA AaBTOMATUYECKOIO PETYJIMPOBAHHUS IO3BOJISIOT 00ECHeYnBaTh
HEO0OXOIUMBIC YCIIOBUS PETYITUPOBAHUS CUCTEM BEHTHIISIUH.

[Ipu co3manum W TOAAEP)KAHUM MHUKPOKJIMMATa B TOPTOBBIX IICHTPaX, HEOOXOAMMO
MPUHUMATh BO BHUMaHHUS (DAKTOPHI, BIUSIOUIME HAa BHYTPEHHHE MapaMeTpbl MHUKPOKJIMMATA, a
MMEHHO: YYWTHIBaThb BCE MCTOYHHUKHU TeIlIa MOMHUMO CHCTEM OTOIUICHUS (TEIUIOBBIIEICHHSI OT
J0JIeH, TOProBOTO 00OPYIOBAHHSI U CHCTEM OCBEIICHHS ), PACIIOIOKEHNE MPUTOYHBIX U BBITSKHBIX
PEIIETOK CUCTEM BEHTUJISIINU, KOTUYECTBO JIFOJIeH U EPUOTUIHOCTH pa0OTHI TOPTOBOTO LIEHTPA.

B Hacrosiee BpeMs UMEIOTCs OOLIMpPHBIE TEOPETUYECKHE MaTEPHAIIbl IO OMUCAHUIO METOIUK
pacueTra BHYTPEHHMX HH)KEHEPHBIX CHUCTEM WU TMpolleccoB (GOpMUPOBaHUS MHUKpokinMara. B
pe3ysibTaTe MHOTOYHUCIICHHBIX AKCIEPUMEHTATBHBIX HCCICIOBAHUM OBLTH HM3yYEHBI Pa3INuHbIC
BapHAHTHI CXEM U OpTaHMU3aIiK PabOThl CHCTEM BEHTUIISIIUYU, HANIPABICHHBIC HA CHUKCHHE 3aTpar
SHEpruu Ha obecreueHue padboThl cucTeM BeHTWIAUMU. OJHUMU W3 OCHOBHBIX HAampaBICHHM
UCCIIEIOBaHMM, NAolUe MaKCUMaNbHYIO0 3(()EeKTUBHOCTh B 3TOW 00JIACTH, SIBISETCS BPEMEHHOE
OTKJIIOYEHUE CUCTEM BEHTWJISILIUU, YCTPOMCTBO MHOTIO30HHOW CHUCTEMBbl BEHTHIISILIUH, CHIKECHHE
KOJIMYECTBA IPUTOYHOTO BO3/IyXa U UCIOJIb30BAHUE TEIJIOTHI BBITSKHOTO BO3/yXa.

B momemenun Oosbiioro o0béMa aKTyallbHBIM SIBISIETCS oOecrieueHue paboThl CHUCTEM
BEHTUJISILIMM C YCJIOBHEM HOJIIepKaHus TpeOyeMbIX TapaMeTpOB JIMIIb B 30HAX MPEObIBAHUS JTIOCH.
B ocranpHON 9acTu MOMEIIEeHUs B OOIIECTBEHHBIX 3/IaHUSX, HEOOXOJUMOCTH B pabOTe CHUCTEM

BEHTHJISIIUH HET, TOCKOJIbKY OTCYTCTBYET MpEAMET, SBIAIONIUIiCS 3anaueit e€ padboTsl. Ilpu Takom



MOJIX0/IE K OPTaHU3aluK pabOThl CUCTEM KU3HEOOECTIeUeHH I, OTHOM 13 BaKHEHIIINX 3a/1a4 SBJISETCS
HCCJICOOBAHUC NCKYCCTBCHHO CO3,Z[aBaeMOI>'I Cpeanbl O6I/ITaHI/IH " TOJYYCHUA Ouala3oHa U3MCHCHUA
napamMeTpoB MUKPOKJIMMAaTa, HE HAHOCSILIETO Bpe/la CaMOYyBCTBHIO JIIOJICH.

TpeOyeMblii HOPMHUpPYEMBIH MHKPOKJIMMAT TTOMEIICHUS OIEHUBACTCS 110 COCTOSTHHIO
CIIEIYIOIUX TapaMeTpoB: TeMIlepaTypa, BIAKHOCTb, MNOJBMXKHOCTH BO3IyXa, KOHIEHTpALUs
BPEIHOCTH BBIJICIICHUH YelI0BEKa U JPYTUX ra30BbIX NOCTyIUIeHWH. Kak mpaBuiio B 0OIECTBEHHBIX
30aHUAX BCIMYHHA OTHOCHUTEJIBHOU BIAXKHOCTH HE BBIXOIHUT 3a ONpCACJIbl JOITYCTUMOI'O JUalra3oHa
10 65% OT HOPMUPYEMOM.

3aBUCHUMOCTh JIOMyCKAaeMOW TMOJABIKHOCTH BO3JlyXa B IOMEILEHUSAX, OJaronpusiTHO

BJII/IHIOH_Ieﬁ Ha CaMOYYBCTBUC YCIIOBCKA, OT TCMIICPATYPhI BO3AyXa NPHUBCACHA B Ta6HI/II_[€Z

Temneparypa B

paboueii 30He

Jonyctumast

MMOABUKHOCTH BO3AyXa

Temneparypa B

paboueii 30He

Homyctumas

MMOABHIKHOCTL BO3yXa

HOMEIIEHUS a M/ceK HOMEIIEHUS B M/CEK
23 0,3 26-27 0,7-1,0
24-25 0,4-0,5 28-30 1,1-1,3

s obecniedennst komdopra, TeMiepaTypa B 00CIy)KMBaeMol 30He JJOJKHA MOHMKATHCS OT
ToJIa K TIOTOJIKY, TonmycThMa B oopaTHas pasnuna 1-1,5"C, Ho He 6omee 2,5 °C B npenenax BbICOTHI
YeJI0BEYECKOT0 pOCTa.

Bo3ayniHblii cocTaB B 3aKpHITOM TIOMEIIEHUH CHIIBHO H3MEHSIETCS, OH BKITIOYAET B ce0s KaK
XUMHYECKUM, TaK U OMOIOrHuecKuii hakTop.

Xumuueckuil (pakTop BKIIOYACT B ce0sl BBIICICHHE B MOMEIICHUM XMMHYECKHX BEIECTB,
TaKWX Kak mapbl (EeHOJIOB, XJIOpa, PTYTH, BBICICHUE (OPMaIbIETHIHBIX CMOJ U JIPYTHX BHIOB
ra3oB. JlaHHBIE BBIIENCHHUS TOCTYMAIOT B TMOMEIICHHWE OT MeOeiH, OTACIOYHBIX MaTepHajioB,
TEXHOJIOTUYECKUX MAaTepUaoB M MpeaMeToB ObITOBOM xumuu. ColepKaHWE JaHHBIX BEIIECTB B
MIOMEIICHUH B HOPMAJIBHBIX YCIOBHMAX HE3HAYMTENIbHbBI, NPU HAJIMYUM pabOoTaIoUIeld CHCTEMBI
BEHTHJISIUH.

buonorndeckuii (akrtop BKIOYACT B ce0s TMOMAgaHWE B BO3AYX IOMEIICHHS MBLIIIBI
pacTeHui, pa3IMyYHBIX BUPYCOB M Jp. s ynaneHus wnu pa3z0aBlieHHs BCEX TaHHBIX BEIECTB
OTIPEIENIAIOTCS CAHUTAPHO-TUTHEHUYECKHE HOPMBI BO3JyX000MeHa. B 0011eCTBEHHBIX MTOMEILIEHHUSIX
YHCII0 MUKPOOPTaHU3MOB PACTET MPSIMO MPOTIOPIHUOHATIBHO 3aIIBUIEHHOCTH BO3yXa. MaKkCUMalbHO
KOM(pOPTHOE COCTOSHUE YEIOBEK OIMYIIACT NMPU MAKCUMAIbHOM MPHOIMKCHUA XUMHYECKOTO U

GaKTepI/IOHOFI/I‘-IGCKOFO COCTaBa BHYTPCHHCT'O BO3/1yXa K COCTaBy HAPYKHOIO.



[TpyunHO¥M yXyIIIeHHs CaMOUYyBCTBUSI 4YeJIOBEKA IPU HAXOXKACHHU €ro B 3aKPbITOM
MTOMEILEHUU MOXKET SIBJIATHCS YIVIEKUCIIBIN Ia3, KOTOPBIN BHITECHIET U3 BO3/1yXa KUCIOPO, @ UMEHHO
HEXBaTKa WJIM HU30BITOK KHCIOpPOJa BBI3BIBACT AMCKOM(OPTHOE OUIyIIEHHWE Y dejoBeka. B
HOPMAaJIBHBIX YCJIOBMSX, KAK U3BECTHO, B Bo3ayxe coaepxkurcsa 20,8% kucnopoaa. C yBeandyeHrnem
KOHIIEHTPALIMU YTJIEKUCIIOTO ra3a MPOUCXOIUT YMEHbIICHHE KOHIIEHTPALUU KUCIOPOIa:

- IpY COAepKaHuu, kuciopoaa MeHee 20% - HAUMHAIOTCS MEPBbIE MPU3HAKU TUCKOM(OPTA;
- IIPU COAEPKAHUU KHclIoposia MeHee 18% - M1oxoe caMOouyBCTBHUE UEIOBEKa;

- IIPU COAEPKaHUU KHciopoia MeHee 16%.- HacTynaeT cMepTh YeI0BeKa BCETO IpHU
HECKOJIbKUX MUHYTaX JAbIXaHUSI TAKUM BO3/IyXOM.

[TockonpKy TOYHOE COJAEp)KaHHWE KHCIOpOJa OINpPEAENTUTh CIO0XKHEE, YeM COoJep)KaHHe
YIJIIEKUCIIOTO ra3a, OOLICTPUHATHIM KPUTEpUEM JJIsl. HOPMAJbHOTO Ta30BOrO COCTaBa BO3IyXa,
NPUHATO CUUTATh OTKJIOHEHUE KoHIeHTpauuu CO2. Yriekuciblii ra3 - OeciBeTHbIH ra3, 6e3 3amnaxa,
C KHCJIOBAThIM BKYCOM, IOCTOSIHHO 0Opa3yeTcs B MPUPOJE B MPOLECCE OKUCICHUS OPraHUYEeCKHX
BELIECTB (IbIXaHHE, TOpPEHHE TOIUIMBA, pa3JIUYHbIE TMPOIECCHl THUEHHS M B pe3yJbTaTe
KU3HEJEATSIILHOCTH yenoBeka). ComepikaHne yriIeKucaoro raza B Bo3ayxe - okoio 0,03 o0bEMHBIX
% , OH TsDKeJee BO3]lyXa, JIETKO pacTBOpUM B Boje. it mpoBepKu pabOThl CUCTEMBI BEHTUIISILIMN
MPUHATO CYUTATh, YTO 3HauyeHHe KoHueHTpauuu C02 B MOMEIIEHUSAX IS MPOJOKUTEIHLHOTO
npeObIBaHMs JIt0/Iel HE TOJDKHO MpeBblaTh 1,86 r/m o Becy miu 0,1% mo o6bemy unu 11/m.

CucremMbl BEHTUJISIIMK TPOCKTHPYETCS HCXO0ls U3 obecneueHHs TpeOyeMbIX pPacyETHBIX
[IapaMeTpPOB BO3AyXa B MOMEUICHUAX NP MAaKCHUMaJbHO BO3MOJKHBIX TEIIJIOBBIX, BIAXHOCTHBIX U
ra3oBbIX Harpyskax. Pacu€r pacxoma Bo3ayxa MNpoBOAUTCS [UIsl pa30aBieHUsT BPEIHOCTH
BbIICNISIEMOM B TOMelIeHUH. B kauecTBe BpeJHOCTH OIpeaessieTcs] napamerp, Uisl aCCUMUIISILIUU
KOTOpOro TpedyeTcs HauOoJblee KOJMYECTBO BO3ayxa. JIJii BCeX OCTaNbHBIX IapaMeTpoOB
pacu€THBI pacxoJ] NPUTOYHOTO BO3ayXa OyneT wu30bITOUHBIM. Pacu€r pacxoqoB Bo3dyxa
IIPOBOAMTCS HA MAaKCHMajJbHO BO3MOYKHOE KOJIMYECTBO BPEIHOCTH, BBIAEISIEMON B IIOMELICHHE.
Brinenenne makcumaiabHOW BPEIHOCTH, KaK MPAaBWIO, HOCUT KPATKOBPEMEHHBIA Xapakrtep. s
TOT0, YTOOBI PKOHOMHUTH PECYpChl Ha HArpeB MPUTOYHOTO BO3AyXa TaMm, TJIeé 3TO pa3pelieHo,
UCIOJIB3YIOT CUCTEMY PELIMPKYIISILIMUA BO3yXa.

OnHUM W3 COBPEMEHHBIX HAIPaBICHHH HSHEProcOepex eHus SBISAIOTCS BOJOBO3IYIIHBIC
cuctembl. CHSTHE TEIUIOM30BITKOB U MOJIepKaHUE BIAXKHOCTHOT'O YPOBHS B Ka)KJJOM KOHKPETHOM
MOMEILEHUH OCYIIECTBIISETCS C MOMOIIBIO CTIEHUaIbHBIX BOJOBO3AYIIHBIX YCTPOICTB, MPUMEHEHHE
KOTOpPBIX B KaXJIOM 30HE IOMEIIEHHUS, MO3BOJIAET IMOATOTABIMBATH BO3JYyX B 3aBUCUMOCTH OT
TpeOyeMoro MHUKpOKIMMaTa B Hell. [IpakTHka COBPEMEHHOTO MPOEKTUPOBAHMS BKIIOYAET B ceOs
o0ecrnieyeHre NMOMEIIEHUS BO31YXOM B KOJIMYECTBE CAHUTAPHO-TUTUEHUYECKUX HOPM U MOAJIEPIKKY

TEMIICPATYPHBIX M BJIAXXHOCTHBIX ITapaMETPOB B IMOMCUICHHUU C MOMOIIBIO MCCTHBIX AOBOJAYHKOB-



oxnaautenen ((paakoitnoB). B momemenusx HeOombimoro pasmepa 3¢GdeKkTuBHEe OOpPOTHCS C
TEIION30BITKAMU C MIOMOIIBI0 YCTaHOBKH Split cuctem. Ho 3Tu pemeHust XOpoIy s TOMEeIICHHA
Manoro o0wbéMa, JUIsi KOTOPHIX KOHTPOJIb MPHUCYTCTBUS UYEIOBEKA, 3aBHCHUMOCTh OT €ro BHJA
NeSITeIbHOCTH YCIEIIHO peann30BaH.

Jns momenienuit 60mbIioro o0bEMa HEOOXOIMMO YCOBEPIICHCTBOBAHUE PAOOTHI CHCTEM
BeHTWJISIIIMM. C TOYKM 3PEHUS TMONY4YCHHs] MaKCUMalIbHOW dSHEprodPpdextuBHOCTH. OCHOBHBIC
BO3MOXXHBIE TTYTH YIKOHOMUU YHEPTHH B CUCTEMaX BEHTUJISAINH CIIEAYIOIIUE:

v Veenuuenne KII/I BEHTUIALMOHHOIO 000PY10BaHHS;

v’ Hcnonb30BaHue HETPAAUIIMOHHBIX HCTOYHUKOB SHEPIHY;

v CoBepIIEHCTBOBAHHE CUCTEM BEHTHIISIMH C IIOMOIIBIO aBTOMATU3AIIMU PabOThl CHCTEMBI;
V' OnruMH3aIms CUCTEM 00eCIEYMBAIOIIMX MUKPOKIMMAT TIOMEIIECHHIA.

OnTumanbHOE coyeTaHHe TpeOyeMBbIX NapaMeTpoB MHKpPOKIMMAaTa SBISIETCS  €ro
o0ecrieyeHrne C TIOMOIIbI0 CHCTEMbl BEHTHJISLIMU, BBIMOJHSIONIEH CaHUTApHO-TUTHEHUYECKUE
(YHKITUU ¥ CHCTEMBI OTOIUICHHSI, 00€CTIEYMBAIOIICH TEIIIOBON KOMQOPT.

OnHrM ¥3 aKTyalbHBIX HaIpPaBJIICHUH IO COKPAIICHHUIO TOTPEOJICHHS YHEPropecypcoB
CUCTEMbI BEHTUJISILINY, SIBJISIETCS OpTaHu3alus nepuoandeckoit e€ pabotsl. Pabora nepuoandeckoit
CUCTEMbl BEHTUJISIIUM OCHOBaHA HAa LUKIWYECKOM MOJACpPKaHUU MapaMeTpOoB MUKpPOKIMMATa, 10
JOMYCTUMOMY JIMANa30Hy OTKJIOHEHUS TPEOYeMBIX MapaMeTpPOB MHUKPOKIMMATa B TIOMEHICHHH.
Haubonee 3¢ppexTuBHO HCTONB30BaHUE TAKOH CHCTEMBbl BEHTHISIUHM B TOMEIIEHHUSIX OOJIBIIOrO
o0BbeMa B 00I1IECTBEHHBIX 3/IaHUSAX C IEPEMEHHBIM BO BPEMEHH 3aMl0JIHEHHEM JToAbMuU. Opranu3anus
MePUOINYECKON CUCTEMBI BEHTUJIALIMH 10 XapaKTepy pabOThl COBITAIAET C aBAPUWHON BEHTUIISIIUEH,
cpabaTplBalOIIeld TpU TPEBBINICHAH BEIWYHHBI JIOMYCTUMBIX BpemHOCTeH. B kauecTBe
KOHTPOJIMPYIOMIETO MapaMeTpa, Kak MPaBUI0, MIPUHUMAIOT KOHIICHTPAIUIO YTICKUCIIOTO ra3a WiH
temreparypy. OTnudueMm SBISETCS TO, YTO B NMEPUOJUYECKOM CHUCTEME BEHTUJISLUM BeIWYMHA
koHneHTpanuu CO2 B OONIIECTBEHHBIX 3/IaHMSIX, KaK MpaBWiIo, He mocturaeT BenmmuuHbl [TIK.
[IpuMmeHeHHE pexuMa TEePUOAMYECKON BEHTWISIIIMA BO3MOXKHO B TOM CIIy4ae, €CIH MapaMeTphl
MUKPOKJIMMATa U3MEHSSCh, He OYyT BBIXOJUTH 32 HOPMAaTUBHBIE paMKH. Tak Kak paboTa CUCTEMBI
BEHTUJISILIMM UMEET CKaYKOOOpa3HbIN XapaKTep, OUEBUIHO, YTO YEM MEHbIIe 00111ee BpeMsi paboThl
CUCTEMbl BEHTWJISILIMM, TEM 3KOHOMUYHEH MPUHATOE pEIIeHHEe, 3TO BO3MOXKHO IMpPHU MPaBUIHLHOM
pacy€re CUCTEMBL.

TemnepaTypHbie KOJIeOaHHsI B TOMEIICHUN O00IECTBEHHOTO 3/ITaHUS OTPAaHIYEHBI IOCTATOYHO
Y3KHMH MIpeieiaMH, 4YTO MPUBOIUT K HEOOXOJUMOCTH OTPaHUYNBATh TEIUIOBYIO MOIIIHOCTh CUCTEMBI
BeHTW IS, OrpaHndeHre MOIIHOCTH CHUCTEMbl BEHTWJISILIMM 3HAUUTENBHO CYXaeT Juarna3oH
YCIIOBUH, B KOTOPBIX CHCTEMbI BEHTWIAIIUA MOXKET CaMOCTOSITEIbHO 00eCreunBaTh HEOOXOIUMBIE

TEeMIIEpaTypHbIE MIapAMETPhI B IIOMELIEHNUN. bbUIO YCTaHOBIEHO, YTO IPUMEHEHUE NIEPUOINYECKON



BEHTWISIIUM BO3MOYKHO TOJIBKO B COUYETaHUM C (POHOBOI CHCTEMOH OTOIJICHHS WM OXJIAXACHUs. B
TAaKOM CJIy4ae HEOOXOMUMBI ONpeenéHHble ycnoBUs (OPMHUPOBAHMSA TEIJIOBOTO OanaHca
MIOMEIICHUS, KOTOPhIE MOTYT OBITh PEaJM30BaHBI MPHU ONPEACIEHHOM COOTHOIICHUH TEIUIOBOU
MOIIHOCTH CHUCTEMBI BEHTHISIIMNA M CHCTEMbI OTOIIeHUS. [IpuMeHeHne Takoi cXeMbl BEHTUIISALIUH
MOJIpa3yMeBaeT BKIIOUEHHE WIH OTKITIOUYEHHE BCeil CHCTeMbl BeHTHIISIMN. OTHAKO ISl OpTaHU3aLuH
BO3yX000MEHa B MOMEUICHWU OONBIIOr0 00BhEMa, pa3HbIe 30HBI KOTOPOTO XapaKTEPH3YIOTCS
Pa3NIUYHBIM YPOBHEM ra30MOCTYIUICHHs, TAKOW METO/ OKa3bIBaeTCs HEI(P(HEKTUBHBIM.

CucteMbl BEHTHJISIIMU € IEPEMEHHBIM PAacXoJI0M BO3ayXa - OoJiee goporocrosimue u 6onee
CIIOKHBIE B TPOEKTUPOBAHUHM M YNPABICHUH IO CPAaBHEHUIO C KIACCHUECKHMMH CHUCTEMaMu C
MOCTOSIHHBIM PacXoJI0M BO3/yXa U CHCTEMaMHU MEPUOANYECKOro AeHCTBUs. VI3MeHeHe KouyecTBa
MPUTOYHOTO BO3/yXa JIOCTUTAETCS IMpPH: MOMOIIM HM3MEHEHHUS KOJMYECTBa OOOPOTOB IBUraTells
BEHTWIATOpPA, B pe3yjbTaTe dYero IPOUCXOJUT COKPAIICHWE pacxofa dJIEKTPOIHEPTUH
MPOTOPIIOHATIFHO H3MEHEHHIO PACX0/1a IPUTOYHOTO BO3Iyxa B KyOe. Hapsany ¢ m3smeHeHneM 4ncia
000pOTOB B BEHTHJIATOpE, pabOTAIOMUM B BEHTWIALIMOHHOM CETH, MPOUCXOIAT JOMOIHUTEIbHBIC
MOTEPH SHEPTHH U YMEHbILICHHE KO PHUIMEHTA MTOJIE3HOTO ASUCTBHS BEHTUIIATOpA. OTIUYNTEIbHON
0COOCHHOCTBIO CUCTEMBI BEHTHIISIIIMU C IEPEMEHHBIM PACXO/I0M BO3/yXa SBIIIETCS aBTOMAaTHIECKOE
yIpaBlICHUE PACXOJAaMH II0/IaBa€MOT0 B TOMEUICHHE M YJalseMOro M3 HEro BO3/AyXa C IIEIBIO
CTa0WIIM3alUU TapaMeTpoB MHUKpOKIMMara. JlaHHas cucTema BKJIIOYaeT B ce0sl COBOKYITHOCTh
BO3MOYKHBIX YIIPABIISIOIINX BO3ICHCTBHIM, TAKMUX KaK YIIpaBJICHHE KOJMUECTBOM BO3/1yXa U PacX0JJ0M
TETUIO-XJIaJJOHOCUTEN. DKOHOMHUS TEIUIa Ha OTOIUICHHE W BEHTWJIAILMIO B CHCTEMaX BEHTIJIALMH C
NEPEeMEHHBIM PAacXOJ0M BO3yXa JOCTUTACTCA NPU YUETE 3arOJHIEMOCTH ITOMEIICHHS JIIOIBMH,
KOTOPBIN MO3BOJISIET CHU3UTH PACXOJ HAPYKHOTO BO3AyXa HUXKE pacu€THOro koinuyectsa. Cucrema
BEHTHJISILIUH C TIEPEMEHHBIM PAaCcX0/10M BO3yXa MOXKET UCIIOIb30BaThCA IS TIOMEICHUH OOIBIIOr0
o0bema, Ipu peodIafaHuy BHYTPEHHUX BO3MYIIEHHH Ha/ Hapy>KHBIMH. OCOOEHHOCTBIO CHCTEMBI
BEHTWIAIMM C TIEPEMEHHBIM DPAcXOJOM BO3[yXa SBISETCA TO, YTO U1 KaXKJOTO ITOMEIICHHS
OTIPEICNIAIOTCS JABa 3HAYCHUS pacxo/ia MPUTOYHOTO BO3yXa - IPU MaKCUMAaJIbHBIX 1 MUHUMaJIbHbIX
TEIUIONOCTYIUICHUSX.

HenmoctaTkoM cHCTEMBl BEHTHSIIMM C TIEPEMEHHBIM pacxXoioM BO3AyXa SBISETCS
TPyHOEMKHI pacdéT M TINATEIbHBIM Yy4éT Bcex (akTopoB, (GOPMHUPYIONIMX MHKPOKIMMAT
noMenieHusi. Takasg cucTeMa BEHTWISAIMM TpeOyeT HalU4uus CIOXKHBIX M JTOPOTOCTOSIINX
BO3yXOpacnpeenuTencii, odecrneyeHne nepeMeHHOH 4acTOThl pabOThl BEHTHJISATOPA, CIOXKHYIO
CHCTeMY aBTOMATH3AIMH U CIIOKHOCTD Haja Kku. [Ipy 3HaYNTEIFHOM COKpAIICHNHN pacXxo/a BO3ayXa
BO3MOXKHA HeycToiumBas pabora cucrembl. K mnpemmymiecTBaM CHCTEMBl BEHTWISALUH C

NEPCMCHHBIM paCXoa0OM BO3aYyXa OTHOCUTCA SKOHOMUS IJICKTPOIHCPIUHU, CHUIKCHUC paCXOd0B TCILIa



M XOJI0/Ja, CHIDKCHHE YPOBHS a’pOJMHAMUYECKOTO IIyMa IPH YMEHBIICHHH BO3TyXOOOMEHa B
IIOMCIICHUU.

Jlist mometeHuit ¢ TpeOOBaHUAMU 10 MHIWBHIYyAILHOMY TOJIIEPKAHUIO TeMIIepaTyPHBIX
rmapaMeTpoOB  HCIIOJIB3YETCS MHOTO30HAJbHAs CHCTEMa IEPUOJAMYECKOTO  PEryJIUPOBAHMSI.
JIOCTOMHCTBO HCIIOJIB30BaHMS TAaKOW CHCTEMBI BEHTWJISAIIUU SIBISICTCS BO3MOXKHOCTH TOJICP KaHUS
30HATBHOTO KOHTPOJS B TIOMEHICHWH Oonbmioro o0béMa. JlaHHBIE CHCTEMBI TIO3BOJISIOT
KOHTPOJIUPOBATh CO3[laHUE PA3IMYHBIX TEMIIEpAaTypHBIX MapaMeTpoB B TMpeaenax OAHOro
nmoMenieHusl. 3a cY€T MPaBUIBLHOTO pACMIpEeiICHUs] HArpy3KM Ha CHCTEMY BEHTWISAIUU U
KOHJIUIIMOHUPOBAHUSI C YYETOM TEXHOJOTHYECKUX OCOOEHHOCTEH KaKIIOW 30HBI, JOCTUTACTCS
SKOHOMHYECKUH 3(p(PeKT OT mpUMEHEHUS JAHHBIX CUCTEM.

Jyist moMeIIeHnii TOproBoro IEHTpa IeJIeCO00pa3HO MPOSKTUPOBATh MHOTO30HHYIO CHCTEMY
BEHTHWJIALIMH, T/I€ 30HA BBHIOMPACTCS MO Ha3HAYCHHIO (TEKapHsS, 3aKyCOYHas, TaCTPOHOMHYECKHI
oTzieN, peIOHBIN OTIEN U TaK Jajiee), paboTa KaXKJ0i 30HbI SBJSETCS aBTOHOMHOW. B 3aBHCHMOCTH
OT THIIA 30HBI U BUJIA JIEATEIHHOCTH TOMEIIECHUS CyTlIepMapKeTa BO3MOKHO 00bEIMHEHHE OTICIIbHBIX
30H ¢ OOIIe CHUCTEeMOW BEHTHJISIIUM TOPrOBOTO 3ama. B cpeaHem, MOCETUTENh HAaXOIUTCS B
toproBoro 1enrpe 30-40 munyt. [locuntano, 4To mpuHATass HOpMUPYyEMas IUIOIAb HA MOCETUTEIS
MIPEBBINIACT TUIONIA/b, TJI€ MOTYT HAXOAWTHCS JIIOJW B TOMEIICHHH, YTO MPUBOIUT K TOJaye
M30BITOYHOTO KOJIMYECTBA MPUTOYHOTO BO3/TyXa HA YEIOBEKA OTHOCUTEIHLHO TPEeOYEeMbIX BEIMYUH IO
CaHUTApPHO-TUTHEHUYECKUM HopMam. [Ipu KOHTposie kauecTBa BO3/yXa B IMOMELICHUU TOPIOBOIO
3aJ1a Mo u3MeHeHuo KoHneHTpanuu CO2 MpeBbIICHHS JOMYCTUMBIX HOPM HE TTPOUCXOINT, B ITOM
cllydae CieayeT PEeryJaupoBaTh IMOJady HAPY)KHOTO BO3JAyXa B 3aBUCHMOCTH OT YHCJIA JIIOJICH H
OCYILIECTBJISATh KOHTPOJb pacxoja MPUTOYHOIO BO3AyXa C TOMOMIBIO pelie JaBJICHHS,
MOIICP>KUBAIOIIET0 MUHUMAIILHBIN pacxoj] BO3AyXa W JaBicHHe B paboueil 30He. Kak mpaswuiio,
pacxoJi IPUTOYHOTO BO3/IyXa B TAKMX CHCTEMAax BCET/Ia BBIIIE MUHUMAIBLHO HEOOXO0IUMOTO pacxoja
Hapy’>KHOTO BO3/1yXa, W MOATOMY JJII SKOHOMHHU DHEPTrOPECYpPCOB MPUOETAIOT K PEIUPKYISIIIN
BO3/yXa.

J1st TOProBbIX LEHTPOB C BBICOTOW MOTOJKOB OT 4,5 n0 18 meTpoB miis nopaepxaHus
WHIWBHIYAIBHBIX TapaMETPOB MHUKPOKIMMATa B KaXIOW 30HE IEIecCO00pa3HO NpPUMEHEHHE
JEIEHTPATM30BAaHHBIX CHUCTEM BEHTWIAIUH. Vcrmonp30BaHME JaHHOM CXEMBI  TIO3BOJISIET
OCYIIECTBIISITh PAaBHOMEPHOE paCHpeleiCHHe TeMIepaTyp Mo BceMy 00BEMY M oOecrednBaeT
3HAUUTENIbHOE COKpAIlEHWE TEIIONOTepb uepe3 Kphlury. B gaHHON cxeMe OTCyTCTBYET
HEOOXOAMMOCTh YCTPOWCTBA BEHTWJIAIIMOHHBIX KaMep M TMOSBISAETCS BO3MOXKHOCTH ITO30HHOTO
MOHTaXa H IIyCKa CHCTeM. AHaJU3 COBPEMEHHBIX TEXHMUYECKHX PEIICHHH B 00JacTH
BEHTUJIALIMOHHOM TEXHHMKHU IIOKA3bIBAET, YTO 00ECICUYCHHE MHOTO30HHOW CHUCTEM BEHTHUIISALIMHU C

MNOMOIIIbKO MNPUMCHCHHUA JACLHCHTPAIU30BAHHBIX CHUCTEM B IMOMCHICHUAX 0oJpIIOro  00beMa



OOIIECTBEHHO-aIMUHUCTPATUBHOIO HA3HA4YeHHs] B HAaWOOJbLIEH CTENEHM OTBEYAlOT UX
0COOCHHOCTSIM OOJIBIINX IIOMAACH U 00BEMOB.
IMoaBoASt UTOrM MPOBEIEHHOT0 AHAJIN3A CJIeIyeT OTMETUTD:

e Bomnpoc obecnieueHns MUKPOKIMMATa B MIOMEIIEHUN OOJIBIIOTO0 00beéMa B COBOKYITHOCTH C
9HEProd(PPeKTUBHOCTHIO MH)KEHEPHBIX CUCTEM B HACTOALIMH MOMEHT pemiéH eumé He
MOJIHOCTBIO.

e Jlo cux mop HEeT eAMHOTO TUIIOBOTO PEIICHUS TI0 CO3IAHUI0O MUKPOKJIMMATa B OOIIECTBEHHBIX
MOMEIIEHUAX 00JIBIIOT0 00BEMA.

e Ananu3 cBoiicTB CO2 noka3pIBa€T BO3MOKHOCTh UCTIOIB30BAHMS €r0 B KaU€CTBE MHIMKATOPA
MECTOIOJIOKEHHSI JIIOJIE U MX KOJMYeCTBa MO IUIOU[aJAM MOMEILIeHHUs OoyblIoro oobeMma,
JaHHBIE KOTOPOTO OOECHEeYMBAIOT COOTBETCTBYIOIIEE YIpPaBICHHE paOOTON CHUCTEMOU
BEHTHUJISIIIHAH.

e [IpoBenéHHBI aHANU3 CYIIECTBYIOUIMX METOJOB pealn3alMi CHCTEM BEHTUJISIUU B
MOMEIEHUX OOoNbIIOro oObeMa MoKa3ad, YTO BCE OHM HE YUYHMTHIBAIOT CaMOI0 TJIABHOTO
(bakTopa, a MIMEHHO YeJIOBEYE€CKOI0, paJl KOTOPOTO B MOMEIIEHUH YCTAaHABIMBAETCS CUCTEMA

BCHTUJIALIUH.

CIIMCOK JIMTEPATYPBI:

1. benosa E.M. lleHTpanbHbIe CUCTEMBI KOHIUIITMOHUPOBAHUS BO3AyXa B 3JaHUX, -
M.: EBpoxnumar, 2006. - 640c. ui.

2. benosa E.M. LlenTpasibHbIEe CUCTEMBI KOHAULIMOHUPOBAHUS BO3yXa B 3IAHUIX, -
M.: EBpoxnumar, 2006. - 640c. ui.

3. Bumnesckuii E.I1., Jlenentpanuzarus, xkypHain COK, Nell, 2004.

4. Bumaesckwii E.I1., Peanu3zanmst sHeprocOeperaronmx TeXHOJIOTHI 00paboTku
BO31yXa Ha 0a3ze pelUpKYISILIHOHHO-PEKYTHPALMOHHBIX arperaToB MOHOOJIOYHOTO THIA
npousBoactBa pupmel HOVAL, XKypuan ABOK, 1998, Ne6, ¢.38-39.

S. Kysmmnos 10.41., Kpyrinoroanyssiii TEIIOBOM peXXUM 3/1aHUS U PAcX0] SHEPTUU
CUCTEMaMH KOHJIMIIMOHUPOBAHUS MUKPOKJIMMATA, /luccepranus Ha COUCKaHUE yYEHOU
CTEIEeHU KaHAuaaTa TEXHUYeCKuX Hayk, M.1973r.

6. Kysmmnos 10.4., DHeprocoepexenue npu KOHIUIMOHUPOBAHUM MUKPOKIMMATA B
rpakIaHCKUX 30aHUsIX, [[ruccepraius Ha COUCKaHNE YUEHOU CTENEHU JOKTOPA TEXHUUECKUX
Hayk, M. 1989r

7. CotaukoB A.I'. CucteMbl KOHAUIIMOHUPOBAHUS BO3/yXa C KOJINYECTBEHHBIM

perynupoBanuem. JI.: Ctpoituznar, Jlenunrp. ota., 1976r., 168c.



8. CotaukoB A.I'., CucremMbl KOHAUIIMOHUPOBAHKS U BEHTWISLIUU C IEPEMEHHBIM

pacxooMm Bo3ayxa, 2-¢ uza. nepepad. u mon. JI: Jlenunrpan, ota. 1984r., 148c.



