ABTOMaTM3aUNA KaKoro-1mbo TEXHONOrM-4eCKOoro npouecca nogpasyMmeBaeT
BHeOpeHne KoMrJieKkca cpeacTB U METOLAO0B, AAOLLMX BO3MOXXHOCTb YNPaB/ATb 3TUM
caMbIM npoueccoM 6e3 HenocpeaCTBEHHOI0 y4aCTUSA YeNoBeKa, OCTaB/ISAA 3a HUM
NNLWb NPaBo NMPUHUMATb CaMble BaXKHble pelleHns. ABToMmaTusaums
BO34YX00OMEHHbIX NpoLLEecCcoB 0COBEHHO aKTyasibHa A5 00/blWNX BEHTUAALMOHHbIX
ceTen NPOMbILLIIEHHOIO 3Ha4YeHns. [paMoTHasa peanansaunsa asToMmaTm3aummn
BEHTUNSALMNOHHbLIX CACTEM NpeaycMaTpuBaeT HEOBXOAMMOCTb B KOMMJIEKCHOM
noaxone C NCroJib30BaHWEM MHOMMX COCTaBAAOLWMX KOMNOHEHTOB. Ha Kadeppe
«ABTOMaTU3MPOBaHHbIEe cucTeMbl cbopa n 0bpaboTkm nHpopmaunn» KHUTY
COBMECTHO CO CTYAEHTOM NAToro kypca A. AXxMeTxaHoBbIM bbinla paspaboTaHa
aBTOMaTU3MPOBaHHaA CUCTEMaA YNPaBAEHNSA NPUTOYHO-BbITAXXHOWN BEHTUNALNN.
OcHoBoOW pa3pabaTbiBaeMOW CUCTEMbI YripaB/aeHnsa aBnseTca Habop annapaTHbIX K
MPOrpaMMHbIX CpencTB ynpaBneHmna gupmbl Honeywell, KoTopble 0oTBEYaloT CaMbIM
BbICOKMM COBPEMEHHbIM TpeboBaHMUAM K NPOM3BOANTENBHOCTN, HAAEXHOCTN,
be3onacHoOCTM n ynobcTey ynpasneHusa. PaboTa cncrtemsl BKIOYaeT opraHusaumnto
yrnpassieHUs 0OHON CUCTEMON BEHTUNALMN U KOHONLMOHUPOBAHUSA, KOTOpas ABAETCSA
OCHOBOWN An4a pa3paboTkn noaobHbIX cuctemM.[1]. ABTOMaTU3MPOBAHHANA CMCTEMA
npenHa3sHayvyeHa Oasa opraHusaumm cbopa CUrHaNOB OT AATYMKOB HUXKHErO YPOBHS,
nocnenytouwien obpaboTke CMrHanoB 1 nepenayn nx Ans opraHn3aunum KOHTPOIS B
AncneT4yepckuin NyHKT. Ona Toro 41obbl o6ecnedynTb 4ENCTBEHHbIN KOHTPOb,
HeobXxoAMMO CBOEBPEMEHHO MOJy4YaTb MHPOPMALMIO O 3HAYEHNAX HEKOTOPbIX
napameTpoB. Beixon noboro napamMmeTpa 3a JonyCcTUMble npenesbl CUrHaAn3npyeTCs
BMU3yasibHO U3MEHEHMEM LBETA OKHa LAHHOM0 rnapamMeTpa Ha KpacCHbIN LUBET U
nepuoanyeckoe MmraHmue Ha MoHMTope 3BM B amncneTyepckom, Kpome Toro, 3To
COMpPOBOXXAAEeTCs 3BYKOBbIM CUrHasnoM.[1] Mpwn cpabaTbiBaHUM CUFHaAN3aL MK
ancneTyep NpuHUMaeT pelleHne No ycTpaHeHunto npobaemsl. MoMUMO KOHTPONSA
cocTosaHMA obopynoBaHUA U NapaMeTpoB TeNJOHOCUTENS, onoBeweHnsax o cbosax B
paboTe 060pyAOBaHNA N HAPYLUEHUAX TEXHOIOMMYECKOr0 pexxnma,
aBTOMaTU3MPOBaAHHAA CUCTEMA OUCNEeTYEPCKOro KOHTPOIA TakXe npegHa3HavYyeHa
A1 HAKOMJIEHUS, XPaHEHMS N ONepaTUBHOIO NpenocTaB/eHNsa BCEN NOJTYYEHHON
nHpopmaumm [1,2]. HemanoBa>KHbIM OCTOUHCTBOM BHEeAPEHUSA TaKON CUCTEMDbI
SABNISETCA COKpalleHne obcnyxmpatoLero nepcoHasna KoTnoTypbMHHOro uexa, 4T1o
BeJeT K NOBbIWEHNIO rOA0BOr0 3KOHOMUYECKOro agpdpekTa. NMbKoCTb cncTeMsl
XapaKTepusyeTcs ee CNOCOBHOCTbLIO K MOOEePHMU3aUUN. Be30TKa3HOCTb - CBOMCTBO
obbekTa HenpepbIBHO COXPaHATb paboTocnocobHOCTb B TEeYEHNE HEKOTOPOro
BpeMeHUn (N HeKOTopon HapaboTkun). PaboTocnocobHOCTb - 3TO TaKoe COCTOAHME
obbekTa, Npn KOTOPOM OH CrNocobeH BbINOAHATL 3adaHHble PYHKLUMK, YOOBNETBOPAA
TpeboBaHMAM HOPMATUBHO-TEXHUYECKON JOKYMeHTauun. NMpUTOYHO-BbITSXKHAsA
YCTaHOBKA - CUCTEeMa, KOTOpas OCYLLEeCTBAAET KaK MPUTOK CBEXEro, Tak U BbITSXKY
oTpaboTaHHOro Bo3gyxa, obecne4ymnBas HeobxoaMMyto KpaTHOCTb BO3ayxoobMmeHa B
nomMmeweHun. NMogaBaeMbin BO3AYX B MPUTOYHO-BbITSA)XXHOW YCTAaHOBKE O04MLLaeTCsa OT



YJINYHbIX 3arpsA3HEHUA N HarpeBaeTCsa A0 HY>XXHOW TemnepaTypbl. OTpaboTaHHbIN
BO34YX yAanaeTcsa Npu NoOMOLWN BbITSXXHOIMO yCTponcTBa. Ha puc. 1 nsobpakeHsol
OCHOBHbI€ 3/1eMeHTbl CTAaHOAPTHON NPUTOYHO-BbITSXXHON YCTAaHOBKMU.
Bo3nyxo3abopHas peweTka - Yepe3 Hee B CUCTEMY NOCTYyNaeT HAPY>XHbIN BO3OYyX.
BeHTUNALNOHHbBIE peLleTKU, KaK N BCe ApYyrue 3/1eMeHTbl BEHTUISALNOHHON CUCTEMBI,
OblBaOT KPYr/ioM Uan NPSAMOYrosibHON (PopMbl. DTUN PELUETKMN HE TOJIbKO BbIMOJHAOT
OeKopaTuBHbIE PYHKLUN, HO U 3alLULWAT CUCTEMY BEHTUNAUMKX OT rnonagaHus
BHYTPb Kanenb 40XAS9 U NOCTOPOHHUX NpeamMeToB. Bo3ayLHbIM KnanaH
npegoTBpaLlaeT nonagaHne B NoMeLlleHne Hapy>XHoro Bosayxa npu BblKJIKOYEHHOW
cucTtemMe BEHTUAAUMKU. Bo3ayLlwHbIn knanaH ocobeHHO HeobxoanM 3MMON, MOCKONbKY
0e3 Hero B nomMeuleHne bygeT nonagaTb X0N04HbIN BO3AYX U CHer. Kak npaBuno, B
MPUTOYHO-BbITAXHbIX CUCTEMaX BEHTUIAUMKN YCTaHaBIMBAOTCS KJlanaHa C
3J/1eKTPOMNPMBOLAOM, YTO NO3BOJIAET MOJIHOCTbLIO aBTOMAaTU3NUPOBATb yrNpaBiieHne
CUCTEMOW - MPU BKJIKDYEHNN BEHTUIATOpPA (M Kanopudgepa) KaanaH oTKpbiBaeTCs, Npwu
BbIKJIIOYEHUN - 3aKpbiBaeTCs. Puc. 1 - Cxema npuTOYHO-BbITAXKHON YCTAaHOBKU: 1 -
MPUTOYHbIN N BbITSXXHON PELUETKN; 2 - MPUTOYHbLIN U BbITAXHOWN PUAbLTPSLI; 3 -
BOOSAHON NN dN1IEKTPUYECKUIN HarpeBaTenun (Kanopudep); 5 -pekynepaTtop; 8 -
MPUTOYHbIN N BbITSXXHON BEH-TUAATOPLI; 9 - Wymornywutens PunbTp - Heobxoamm
018 3alNTbl, KaK CaMOW CUCTEMbl BEHTUNALNN, TaK N BEHTUWINPYEMbIX MOMELLEeHUN OT
nblan, Nyxa, HacekoMbiX. OBbIYHO YyCTaHaBAMBAETCSA 0ANH PUNLTP rpybor 04NCTKM,
KOTOpPbIN 3afep)XnBaeT YacTuubl Benn4nHon 6onee 10 MkKM. ECin K 4nctoTe Bo3ayxa
npenbaBAATCA NoBblLEeHHble TpeboBaHMs, TO LONOJHUTENBHO MOryT BbITh
yCTaHOBJIEHbl PUALTPbI TOHKOW O4YUCTKK (3agep>XMBatoT YacTuubl 40 1 MKM) 1 ocobo
TOHKOW OYUCTKW (3agepxmBatoT HacTuubl 40 0,1 MKM). ®UabTpyrOWMM MaTepmnasiom B
dunbTpe rpybon 04NCTKN CAY)KNT TKaHb N3 CUHTETUYECKNX BOJIOKOH, HanpmuMmep,
akpuna. ®nabTp HeOBXO0AMMO NEPUOANYECKM OYULLLATL OT FPA3M M NblIK, 0ObIYHO He
pexxe o4HOro pasa B Mecsau. [na KOHTPOA 3arpsAa3HeHbs puibTpa MOXKHO YCTAaHOBUTb
anddepeHUnanbHbIn 4AaTYNK OaBSIEHUS, KOTOPbIM KOHTPOMPYET Pa3HOCTb AaBJsieHUs
BO34yXa Ha BXoAe 1 BbixoAe hunbTpa - Npu 3arpsasHEeHnmn pasHoOCTb AaBJieHns
yBenn4maeTcs. Kanopudgep nan BosgyxoHarpesaTesb npeaHasHayvyeH gas nogorpesa
noAaBaeMoro C yauubl BO3ayxa B 3uMHUIM nepuod. Kanopudgep MoxeT bbiTb BOASAHbLIM
NNW dNeKTpnYecknum. nsa HebobLIMX NPUTOYHbIX YCTAHOBOK BbiIFrOgHEE NCMOJ/Ib30BaTb
aNIeKTpuYeckmne Kanopugepsl, NOCKOJIbKY YCTAaHOBKA Takonm cucTeMbl TpebyeT
MeHbLUKX 3aTpaT. 0N 60/bWOro Konn4yecTsa NOMeELWEHNN XKeslaTeslbHO UCMNO01b30BaTb
BOOSAHbIE HAarpeBaTesn, MHa4Ye 3aTpaThbl HA DJIEKTPOIHEPI N0 OKAXKYTCH OYEHb
6onbwmmn. CywiectsyeT cnocob B HECKO/IbKO pa3 CHU3UTb 3aTpaTbl Ha MOAOrpeB
rnocTynatLiero so3gyxa. [1ns aToro ncnonb3yeTcsa pekynepaTop - yCTPOUCTBO, B
KOTOPOM XOJI0AHbIA NPUTOYHbIA BO34YX HAarpeBaeTCcs 3a cHeT TenaoobmeHa ¢
yhanseMbiM TenJsbiM BO3ayXOM. Pa3dymMeeTcs, BO34YyLWHbIE MOTOKN NPU 3TOM He
cMelwunBatoTCs. BeHTuUnaTop - ocHoBa 1t0bon CUCTEMbl UCKYCCTBEHHOW BEHTUAALUN.
OH noabupaeTcs C y4eTOM ABYX OCHOBHbIX MapaMeTpoB: NPOU3BOANTESNIbBHOCTHU, TO



eCTb KOJIM4ecTBa NpoKa4YmBaemMoro Bo3gyxa 1 nosaHoMm gassieHun. o
KOHCTPYKTUBHOMY UCMNOJIHEHUIO BEHTUNATOPbI pa3fenisatoTca Ha oceBble (npumep -
ObITOBbIE BEHTUIATOPLI "Ha HOXKE") N pagnaibHble nnn LeHTpobexHble ("bennybe
kKoneco"). OceBble BEHTUNATOPbLI obecnevynBatoT XOPOLUYHO MPOU3BOANTENBLHOCTD,
OLHAKO XapaKTepusyTCsa HU3KUM MOJIHbIM fJaBJIeHNEeM, TO eCTb, eC/IN Ha NyTun
BO3ZYLIHOIo NOTOKa BCTpeYaeTcs npenaTcTeme (A/IMHHbIN BO34AYXO0BOL C NOBOPOTaMHU,
pelweTka n Tomy nogobHoe), ToO CKOPOCTb NOTOKA CYLLLECTBEHHO YMEHbLUAETCH.
No3ToMy B cMCTeMax BEHTUAALMU C pa3BETBJIEHHOW CEeTbIO BO34YXOBOAO0B MPUMEHSAIOT
pafnasibHble BEHTUIATOPbI, OT/INYaoLWMEeCH BbICOKUM AaBJIeHMEM CO34aHHOro
BO34YLLUHOMo NMoToka. ApyrumMmn Ba>kHbIMU XapakKTepucTukKaMm BEHTUIATOPOB ABNSETCA
ypOBeHb WymMa u rabaputbl. 2TK NnapamMeTpbl B 60/1bLION CTENEHN 3aBUCAT OT MapKu
obopypnosaHus. LUymornywmTesnb - MOCKOJIbKY BEHTUIATOP ABASAETCHA UCTOYHUKOM
wyMa, nocne Hero ob6a3aTesibHO yCTaHABAUBAIOT LWYMOrNyLwnTenb, 4Tobbl
npenoTBpaTUTb pacnpocTpaHeHve wyMa no Bo3nyxosonam. OCHOBHbIM NCTOYHUKOM
wyma npu paboTte BeHTUNATOPA ABNAIOTCA TYpbyneHTHbIe 3aBUXPEHUSA BO3AyXa Ha
ero sionacTsax, TO eCTb a3poAnHaMMyeckme Wymbl. 0N CHUXKEHNS 3TUX LUYMOB
NCNoJsb3yeTCA 3BYKOMNOrowatwmmn maTepman onpenesieHHON TONWMNHbI, KOTOPbIM
0611ML0BbIBAOTCA OfiHA UM HECKOJIbKO CTEHOK WyMornywmnTtens. B kavyecTtse
3ByKOMNorsowatuero matepmasna obbl4HO NCMONb3YIOT MUHEPAJIbHYIO BaTy,
CTEeKJIOBOJIOKHO U TOMYy nofobHoe. Bo3ayxoBoabl - NOCAe BbIXO4a U3 LWYMOrAyLlwnTens
06paboTaHHbIN BO34YLWHbIA MOTOK FOTOB K pacnpenesieHnto no noMeweHuam. Ons
3TUX Lesienn NCMOJb3YITCA BO34YyXONPOBOAHAsA CeTb, COCTOAWaa N3 BO34YXOBOLOB U
(haCoHHbIX n3gennin (TPOMHUKOB, MOBOPOTOB, NepexoaHNKoB). OCHOBHbIMU
XapakKTepucTnKamMmm BO34yX0OBOOOB ABAAOTCA nsiowanb cevyeHus, popma (kpyrsiasa nau
NPAMOYroJsibHasa) N XXeCTKOCTb (bbiBaloT XXecTKkne, nonyrnbkmne n rnbkue
BOo34yxoBoAbl). CKOPOCTb NMOTOKa B BO3A4YyXOBOAE He O0J/KHa NpeBbiaTh
onpeneseHHOro 3Ha4yeHns, NHavye BO34yX0BOA CTaHeT UCTOYHUKOM wyMa. lNMostomy
naoLwanbio ce4yeHUs Bo3ayxosona onpegenserca obbem NpokadmBaemMoro Bo3ayxa,
TO eCTb pa3Mep BO34YXOBOAOB rnoadbmpaeTcs NCxons N3 pac4eTHoOro 3HavyeHus
BO34yxoobMeHa 1 MakKCMMasibHO AOMYCTMMOW CKOPOCTW Bo3ayxa [3]. XKecTkue
BO3YXOBO/Abl N3roTaB/INBAOTCA N3 OLMHKOBAHHOW XXEeCTU N MOTYT UMETb KPYrJyio
UKW NPSAMOYronbHY0 popMy. NMonyrubkme n rubkme Bo3gyxosoabl UMEKT KPYrayto
hopMy 1 U3roTaB/IMBAKOTCA U3 MHOMOC/IOMHOW alloMUHUEBOW ponbru. Kpyrayio
dhopMy TakumMm BO3[yXoBOoAaM NpuaaeT Kapkac U3 CBUTOM B CNMpasib CTasIbHON
NPOBOJIOKMN. Takasa KOHCTPYKUMa yoobHa TeM, 4TO BO34yXOBOAbI NPy
TPaAHCNOPTUPOBKE N MOHTa>Xe MOXXHO CKJlafabliBaTb "rapmowkon”. HegoctaTtkom
rMbKMX BO34YXOBOAOB SIBNAETCS BbICOKOE as3poanHaMNYecKoe ConpoTuBaeHne,
Bbl3BAHHOE HEPOBHOW BHYTPEHHEN NMOBEPXHOCTbIO, MO3TOMY UX UCMOJb3YIOT TOJIbKO
Ha y4YacTkKax HebosbLOoW NPOTSAXKEHHOCTU. Pacnpenenntenu Bo3ayxa - 4epes HUX
BO34YX 13 BO3YXOBOJa nornagaeT B NoMelweHne. Kak npaBuso, B Ka4yecTse
BO34yXopacrnpenenuTesien UCNOJb3YIOT peweTKU (Kpyrible nav npsmMoyrosbHble,



HaCTeHHble WIN NOTOJI0YHbIE) Unn anddy3opbl (NaagoHbl). MoMMMO AeKopaTUBHbIX
hyHKUMNW, BO3Oayxopacnpenenntenu cnyxaTt o1 paBHOMEPHOro paccemBaHus
BO34YLUHOrO NOTOKAa MO NOMELLEHNIO, a TakKXe 0N UHONBUAYaIbHON PerysinpoBKun
BO34YLUHOrO NOTOKa, HanpasJ/igseMoro 13 BosayxopacrnpenenuTtesibHON CeTu B Kaxjoe
nomMeuieHue. CUCTEMbl PerysiMpoBKU U aBTOMaTUKU - MOCNEAHUM 3JIEMEHTOM
BEHTUNALNOHHON CUCTEMbI ABNAETCH 3NEKTPUYECKUN LLUT, B KOTOPOM 0ObIYHO
MOHTUPYIOT CUCTEMY YyrpaBieHNs BeHTunsaumen. B npoctenwem ciyyae cuctemMa
yrnpasJsieHUss COCTOUT TOJIbKO U3 BblKJIlo4aTeNa C MHAMKATOPOM, MO3BOJIAIOLLEr0
BKJII04aTb U BbIK/Il04aTb BEHTUAATOP. OQHaKO Yalle BCero UCnosb3yT CUCTeEMY
ynpasJieHUs C 3/iIeMeHTaMu aBTOMaTUKW, KOTopas BKJOYaeT Kasiopudep npu
MOHMXXEeHUN TeMnepaTypbl MPUTOYHOIO BO34YyXa, CNeguT 3a YNCTOTOM hunbTpa,
ynpasnaseT BO3AYLWHbIM KflanaHOM U Tak fgasee. B kayecTBe JaTYMKOB 015 CUCTEMBI
ynpasJsieHUs UCNOJIb3YIOT TEPMOCTaThbl, TUrPoCTaThl, AAaTYUKN AABJIEHUSA N TOMY
nogobHoe. PekynepaTop - TeNJ00OMEHHUK, MPUMEHS-EMbI B CUCTEMAX BEHTUAALMN Y
KOHOMUVOHWPOBaHNSA A1 BO3BpaTa TernJsa, cogep)xallerocs B yaassemMom Bo3ayxe,
AN Harpesa NpUTo4YHOro Bosayxa [4]. icnosib3oBaHMe pekyrnepaTopa No3BosifeT Ha
40% CHU3UTb 3aTpaTbl IHEPIr UM Ha OTOMJIEHUE U KOHOULMNOHMPOBAHME N0 CPAaBHEHUIO
C 0ObIYHBIMU BEHTUJIALNOHHBIMU CUCTEeMaMn. KpoMe Toro, pekyrnepaTop MoXXeT ObiTb
NnPUMeHeH He TOJIbKO A1 MPUTOYHO-BbITSXXHOW BEHTUIALUN, HO U 019 COXPaHEHUSA
TenJIoBOW 3Hepruun, Kotopasa cbpacbiBaeTcsa C 0TX04aMu BOAbl Fropsvero
BOoLOCHab>xeHus. COop nHpopmMaumnm o COCTOAHUN NHXKeHepHOoro obopynoBaHus, a
paBHO Kak 1 ynpasBJieHne um npomssoantca ¢ APM onepaTtopa, pacnosio)KeHHOro B
ancneT4epckoM NyHKTe. ABToOMaTu3aumsa CUCTEM nNpenycMoTpeHa B obbeMe,
A0CTaTOYHOM AN yrnpaBiieHNs cMcTeMaMu B MEeCTHOM, aBTOMaTUYECKOM U
ONCTAHUMOHHOM pexXunMax, KOHTPOJIA 3aaHHbIX NapaMeTpoB C NyJsibTa onepaTopa. Ha
lWwKagax ynpassieHnsa NnpegyCcMoTPEHO: - KJI04M BbibOpa peXxnmMoB yrnpasieHus; -
NHAMKauns paboTbl MICNONHNTESIbHBIX YCTPONCTB. PeXUMbl ynpaBsieHNa cCucTeMaMu: -
aBTOMATUYECKUN; - ONCTAHLUWNOHHBIW; - MECTHbIN (py4Hon). lNMepeBoa CUCTEM B
aBTOMaTU4YecKoe UM MecTHoe yrnpaBJieHNne OCYLLeCTBIAETCA KJIl4YaMn pexnma
paboTbl Ha wnTe LY. NyCcK n oCcTaHOBKa CMCTEM OCYLLECTBNAETCSA B HENPEPbIBHOM
pexnme, NnMbo COOTBETCTBUN C BPEMEHHbLIM rpahUKoM, 3a4aHHbIM 3KCMTyaTUPYIOLLUM
WHX>XEeHepHbIM NepcoHaNoM. INCTaHLUNOHHOE yrpaBJ/ieHne cucTtemamu
ocyuiecTsnaeTca: - ¢ APM, pacnonoXXeHHOro B ANUCMNeTY4epCKOM MyHKTe. Pexxnm
PYYHOro yrnpaBJiieHsa NpefHa3HavYeH A5 KpaTKOBpeMeHHOoro ornpobosaHums
obopynoBaHMA N NYCKO-HaNafo4HbIX paboT.



