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(54) KOMMJEKCHUM NOBITPOOYUCHUA NPUCTPIA

(57) Pedpepar:

KomMnnekCcH1 noBiTPOOYUCHWUI MPUCTPIN BUKOHAHUA MOZYFMbHOro TUMy, MICTUTb 6110KOBO-MOAYNbHY
noBiTpo3abipHy kamepy Ta MNOBITPOMPOBI4 3 TMYLHWKOM LUYMY, pamKoBi (inbTpyu MNOnNepeaHbOoro
ouYnLEeHHs, INbTP-NAaTPOHU OYMLLEHHS NOBITPSA, MOrogHI KO3MpKK, cnuctemy obirpiy nositps. PinbTp-
NaTpoOHW BUKOHaHi OBOCTYNEHEBUMMW, KOXHWUIA BXiAHWIW MOAYNb MOBITPO3abipHOi KaMepu OCHaLLeHOo
NorogHVMN KO3MpPKamMn 3 CUCTEMOIK POJIETIB, €eNeMEHTU KOHCTPYKUil BWKOHaHi 3 CUCTEMOIO
aHTUKOPO3iNHOIo MOKPUTTS, a cuctema obirpiBy NOBITPS NPUCTPOIO A0AATKOBO obfnagHaHa CUCTEMOtO
iHppadepBoHOro obirpisy.
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KopucHa Mofenb HanexuTb A0 rany3i OYULEHHA MNOBITPS Ta npu3HadeHa Ana nigroToBKu
aTMoCcepHOro MNoBiTpS, WO NOAaETbCA A0 ra3oTypbiHHUX ABUMyHIB rasonepekadvyBanbHUX arperaris,
3 METOK 3MEHLIEHHA BMICTY MeXaHiYHuUX OOMIlIOoK, 3anobiraHHa abpasvMBHOMY 3HOCY efeMeHTIB
NPOTOYHOI YaCTUHM OBUIYHA Ta 3HWXKEHHS PIBHA LWYyMY Nif Yac Moro ekcnnyaradwii.

Binomuii KOMMMEKCHUI NOBITPOOYNCHUIA npucTpin -~ ang rasotypbiHHoro  gBuryHa
rasonepekavyBanbHOro arperaty, sikun sBnse cobor 36ipHY KOHCTPYKUil0O MOAYMNbHOro Tuny i
CknagaeTbCs 3 NOBITPO3abipHOi kamepu, WO BMKOHAHa B 6GNOKOBO-MOOYMNBHOMY BUKOHaHHI,
pO34ineHoi Ha BiACiKM YMcToro i 6pyaHOro NoBiTpsi, MOrOAHOIO KO3UPKa, PaMKOBUX (PiNbTPIB, CMCTEMU
o0irpiBy NoBiTpsl, roppoBaHnx inNbTP-NATPOHIB 3 KPYINMM MONepevyHMM NMepepisoM, ryLHUKa Wymy
nnactuHyactoro Tuny (MaTteHT YkpaiHn Ha kopucHy mogenbs Ne 71980, ony6. 10.08.2012, Bron. Ne
15).

3a3HayeHu NpUCTpiN Mae HU3KY HeAofiKiB, a came: He 3abe3neyye [OCTAaTHLOI e(peKkTUBHOCTI Ta
HaZIMHOCTI eKcnnyaTauii, OCKiNbKM WBMAKE HAKOMUYEHHS nNuiy Ha QinbTpyBasibHiA  NOBEPXHI
npu3BoaMTbL A0 36iMblUeHHS aepoauHaMIYHOrO Onopy Ta 3MEHLUEHHs pecypcy pobotu inbTp-
naTpoHIiB Ta BCbOro NPUCTPOID, Mae 0bMeXeHUn 3axMcT Big 3abpyaHeHb nig Yyac NpocTol, HE MICTUTb
€(EeKTMBHUX pilLleHb OOBroTPMBANoOro aHTUKOPOS3IMHOIO 3aXMUCTy €NEMEHTIB KOHCTPYKLIl, a TakoX He
3abe3neuvye obirpis nosiTpa 6e3 Biabopy HarpiToro NOBITPst 3 ra3oTypOIHHOIO ABUrYHA, O YCKMaaHKE
KOHCTPYKLUiIO, 3HWKYE KOedilieHT KOPWCHOI Aii ABWryHa Ta niaBuULLIYE piBeHb LWyMy nig 4ac
ekcnnyarauii.

3agadelo, Ha BUPILLEHHS] SIKOiI CMpsSIMOBaHa 3anpornoHOBaHa KOpUCHa MoAerb, € MiABULLEHHS
€(EeKTUBHOCTI OYMLLEHHS MOBITPS Ta eKkcnnyaTauinHOi HagiMHOCTI KOMMMEKCHOro MOBIiTPOOYUCHOrO
NpucTpoto Ans ras3oTypbiHHOro ABuWryHa, pecypcy poboTu (pinbTpyBanbHUX €feMEHTIB, 3MEHLUEHHS
aepoauHamivyHoro onopy, 3abesneyeHHs1 3axXMCTy NOBITPO3abipHOI kKaMepu Ta BHYTPILLHIX eNeMeHTIB
KOHCTPYKUii Big 3abpygHeHHs i koposii nig 4Yac ekcnnyaTtauii Ta TpuMBanuxX 3yMWHOK, a TaKoX
YOOCKOHaneHHs cuctemu obirpisy nosiTps 6e3 Bigbopy Harpitoro nosiTps 3 rasoTypbiHHOro ABuryHa
nNpyv OQHOYACHOMY CMPOLLEHHI KOHCTPYKLUIi, 3HWKEHHI PIiBHS LUIYyMY Ta CKOPOYEHHi CTPOKIB MOHTaxy
obnagHaHHsS.

MocTaBneHa 3agadva BUPIWYETLCS TUM, LLO KOMMIEKCHUIA NOBITPOOYMCHUA NPUCTPIA BUKOHAHWN
MOOYMbHOrO TuMNy i MIiCTUTb OBnOKOBO-MOAYNbHY MOBITPO3abipHy kamepy Ta MOBITPONPOBIA 3
FNYLWHWUKOM LIYMY, pamMKoBi (DinbTpy NonepeaHboro OYULLEHHS, inbTP-NaTpPOHN OYMLLEHHS MOBITPS,
NnoroAHi Ko3Mpkn, cuctemy oOirpiBy NoBIiTPs. 3rigHO 3 KOPUCHOK MoAenniio dinbTp-NaTpoHN BUKOHAHI
OBOCTYMNEHEBUMM, KOXHUM BXiAHUA MOAYNb MOBITPO3abipHOiI KamMepu OCHALWEHO MNOorogHUMU
KO3MpKkamMu 3 CUCTEMOK POIEeTiB, €NeMeHTU KOHCTPYKLil BMKOHAHI 3 CUCTEMOK aHTUKOPOSiMHOMo
NoKpUTTS, a cuctema obirpiBy NOBITPS NPUCTPOIO A0AATKOBO 06nagHaHa cUCTEMOL iHpayYepBOHOroO
obGirpiBy.

MpryYnHHO-HACNIOKOBUIN 3B'A30K MiXK CYKYMHICTIO 3anpOnoHOBaHMX O3HaK i OYiKyBaHUM TEXHIYHUM
pe3ynbTaToM NOMsra€e y HacTyrnHoOMY.

KomnnekcHuii noBiTPOOYMCHMI NpUCTPii obnagHaHo rodpoBaHNMKN OBOCTYNEHeBUMKU inbTp-
naTpoHamu, Siki MiCTATb ABa (PinbTpyBarnbHi eneMeHTn: PinbTpyBanbHUA eNeMeHT NepLUIoro CTyneHs
rpyboro ouuvLleHHs y BUrMagi Yoxna 3 (pinbTpyBanbHOro CUHTETUYHOrO Martepiany, Wo HaasraeTbes
Ha MeTaneBuin Kapkac 3 inbTpyBanbHUM eneMeHTOM [pYroro CTYMeHss TOHKOrO OYMLLEHHS i3
Lerntono3Ho-naneposoro rodgpoBaHoro @inNbTpyBanbHOro MaTepiany, SKUA BCTAHOBMEHUN MiX
dnaHueM i OHOM Ha MeTarneBii rinb3i. Take KOHCTPYKTUBHE BUKOHAHHA 3abesnevye nigBULLEHHS
€(EKTUBHOCTI  OYULLIEHHA MOBITPS, 3MEHLWIEHHS aepoAuHaMIYHOro Onopy MNpu  MPOXOOXKEHHI
MOBITPAHOIO MOTOKY 4Yepe3 inNbTpyBaribHi €MeMEHTU, a TakoX 30iMnblUeHHs pecypcy poboTu sk
dinbTp-NaTPoHIB, TaK i NOBITPOOYMCHOIO NPUCTPOIO B LLINOMY.

KinbkicTb Ta po3mipy MoAyriB KOMMEKCHOrO MOBITPOOYMCHOIO MPUCTPOLD BU3HAYalTbCst 06'eMOM
MOBITPs, WO NiANsArae OvMLLEHH0, Y 3B'A3KY 3 UMM KifTbKICTb BXIifHMX OTBOPIB NOBITPO3abipHOi kamepw,
a BiONOBIAHO W KiNbKICTb MOrOAHUX KO3WPKIB, MOXe 3MiHoBaTuCA. B KOXHMIA BXigHWUA MoOOynb
noBiTPo3abipHOi KamMepu MOBITPOOYNCHOIO MPUCTPOKD nepedbayeHo BCTAHOBMEHHSA MOrogHMX
KO3MpKiB, siki 3anobiraloTb NpsMOMY MOTPaNAsHHIO aTMocepHMX onadiB y MoBiTpo3abipHy kamepy.
KOHCTpyKLis MOrogHUX KO3MpPKiB OOOATKOBO BKIHOYAE CUCTEMY 3axXMCHUX poseTiB, Wo 3abesneuvye
repmeTn3auito NMOBITPOOYUCHOTO MPUCTPOIO Bif, MPOHUKHEHHS NUIy, Nyxy, BOMOrMK, CHIiry Ta iHLMKX
NPUPOOHNX i MeXaHiYHMX 3abpyaHeHb Mig Yac TEXHIYHOro OOGCMyroByBaHHS rasonepekavyBasibHOro
arperaTy abo y nepiof TpMBanoi BiACYTHOCTI ekcnnyaTauii o6nagHaHHs.

BUKOHaHHA enemeHTIB KOHCTPYKLIT KOMMMEKCHOro MoBiTPOOYUCHOIO MPUCTPOD 3 CUCTEMOIO
aHTMKOPO3iAHOrO MOKPUTTA 3abesneyye [OOATKOBMI 3aXMCT BHYTPILLHIX NMOBEPXOHb MOBITPO3abipHOT
Kamepu Ta iHWWX KOHCTPYKTUBHUX eneMeHTiB Big BNNUBY BOMNOMM, KOHAEHCATy Ta arpecuBHUX
AOMILLIOK aTMocdepHOro noBiTps. Y MNoegHaHHi 3 repMeTm3auieto NoBITPOOYMCHOrO NPUCTPOID Taka
cvucTtemMa nokpuTTsa 3anobirae po3BUTKY KOPO3iIMHUX MPOLECIB Ha BHYTPILLHIX CTiHKax noBiTpo3abipHoi
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Kamepu, a TaKoX 3MEHLUYye PpuU3MK nepeavacHoro 3abpygHeHHsA inbTpiB rpyboro Ta TOHKOro
OUMLLIEHHA Mig Yac TpuBanux, 30KpemMa Ce30HHUX, MepepB B eKkchnnyaTtalii razonepekadyBanbHOro
arperarTy.

3acTocyBaHHS CUCTEMW a@HTUKOPO3IMHOrO MNOKPUTTS  NiABULLYE [OBrOBIYHICTb €NeMEeHTIB
KOHCTPYKLUiT MOBITPOOYNCHOrO NpuUCTpold Ta 3abesneyvye CcTabinbHICTE WMOro  ekcnnyaTauinHux
XapaKkTepUCTUK yNnpodoBX TpuBanoro 4vacy. lNpu UbOMy CUCTEMa aHTUKOPO3IMHOrO MOKPUTTS MOXeE
OyTn BMKOHaHa, 30Kkpema, y BUrnsai 6araTowapoBoi NOAIMEPHOT CUCTEMWN Ha OCHOBI €MOKCUAHUX Ta
noniypetaHoBmnx maTepianis, o 3abesneyvye 36inbleHNn TEPMIH CIykbn aHTUKOPO3iNHOrO 3aXMCTy.

HogaTkoBe oOcCHaLLeHHs cucteMu oBirpiBy MOBITPS KOMMSIEKCHOrO MOBITPOOYMCHOIO MPUCTPOIO
cucTemolo iHppayvepBoHOro obirpisy 3abeanevye nigBULLIEHHS eEeKTUBHOCTI TEMMOBOI MiAroTOBKM
noBiTpsi 6e3 Bigbopy Harpitoro NoBiTpsA 3 ra3oTypbiHHOro ABUryHa. Lle [03BONSIE YHUKHYTU 3HDKEHHS
KoedilieHTa KOPUCHOT aii ABUryHa Ta 3abe3neyunTtu cTabinbHi napameTpu noro podoTu.

3acTocyBaHHsl  iHpavyepBOHOi cucTemMm OOIrpiBy ycyBae HeOOXigHICTb  BUKOPUCTaHHS
TpybonpoBoiB Ang nogadi rapsyoro noBiTpsi, @ TakoX MOB'A3aHOI 3 HUMK TEMMo- Ta LYMOoi3onsau;i,
LLIO CMPOLLYE KOHCTPYKLiH0 NOBITPOOYMCHOrO MPUCTPOIO Ta CKOPOYYE CTPOKM MOro MOoHTaxy. Kpim Toro,
BiACYTHICTb CUCTEMM nofadi rapsiyoro MoBITPA 4Yepe3 PO3MOAINbHUIA KONMEKTOP CHPUSIE 3HUKEHHHIO
piBHSA WYMY Mig Yac ekcnnyaTauii NpucTpoto.

Y CyKymHOCTI 3a3HayeHi O3HakuM 3abe3nedyloTb MiABULLEHHS eKcnnyaTauiHOi  HagiHOCTI
NMOBITPOOYNCHOTO NMPUCTPOID, 3MEHLUEHHS] €HEPreTUYHNX Ta MOHTaXKHUX BUTPAT, @ TaKOX 3HWKEHHIO
piBHSA WYyMYy 0OnagHaHHs.

3anponoHoBaHa KopuCHa MoAEnNb MOSICHIETLCS KPECNEHHSAM, Ha ir. 1 306paxeHo 3aranbHui
BUIMAL KOMIMIEKCHOINO MOBITPOOYMCHOIO MNPUCTPOI Ansl ras3oTypbiHHOro AguryHa, Ha oir. 2 -
dpoHTanbHui nepepia A-A y 30Hi posTallyBaHHSA dinlbTp-NaTPOHIB.

KomnnekcHUn MNoBITPOOUUCHUIA MPUCTPIN SBNsiE cobO 30ipHY KOHCTPYKUiD MOAYNbHOro Tuny
(KiNbKICTb | pO3Mip Oro MoOAyniB 3anexuTb Big 06'eMy MOBITPSA, WO OYULLIGETLCSH) i CKNAgaeTbCs 3:
norogHMx Ko3upkis 1 (dir. 1), pamkoBux iNbTPIB (BUKOHAHMX 3 Heipxasiodoi ctani abo iHwWmX
maTepianiB) 2, cuctemu obirpiBy nosiTpa (TpyOHMI KONEKTop 3 comnamy Ans nojadi raps4oro
nositps) 3, kamepwu "6pygHoro” nositTpsa 4, ABOCTYNeHeBUX inNbTP-NaTPoHIB 5, CTiHKM (Neperopoaka),
A0 SKOI KpinnATbCa iNbTP-NaTpoHU i po3adinaioTbcs kamepu "6pygHoro" i "unctoro" nositps 6,
kamepa "dmctoro" nosiTps 7, cuctema ponetiB 11, cuctema iHdpadvepsBoHoro obirpisy 10,
noBiTPONpPOBIA 8 3 rMyLHMKOM LWyMmy 9.

KOMMNMEeKCHU OYUCHUIA NPUCTPIA Npauloe TakMm YMHOM: aTtmocdepHe 3abpygHeHe noBiTps
noTpannse y BXigHi Mmoayni nosiTpo3abipHoi kamepu Yyepe3 norogHi ko3upku 1 (dir. 1), Wo ocHalleHi
CUCTEMOK 3axMCHUX porneTiB 11, ski y BiOKPUTOMY MOMNOXEHHI 3a6e3nedvyloTb HaOXOOKEHHS
MOBITPAHOIO MOTOKY [0 MPUCTPOID, a y 3aKpUTOMY - MEPEKPUBAlOTbL BXiOHI OTBOpM MOBITPO3abipHOT
Kamepw, Lo AOLiNbHO y nepiof BiACYTHOCTI abo nepepBu B eKchyaTauii NoBiTPOOYMCHOrO NPUCTPOIO.
Hani noBiTpAHMI NOTIK NpoOXoauTb Yepe3 cuctemy obirpiBy MOBITPS KOMMIEKCHOIO MOBITPOOYUCHOIO
NPUCTPOIO, fKa BKNOYae TPYyOHUM KOMEKTop nosiTpoHarpiBada 3 Ta [JoOaTKOBO CUCTEMY
iHdpadepBoHoro obirpiey 10, posTawloBaHy y 30HI NPOXOMKEHHS MOBITPSHOrO MOTOKY Ha PaMKOBI
dinbTpKU 2, oe BiAOYBaETLCH NEPBUHHE OYULLEHHS Bifg rpyboancnepcHUX AOMILOK (MWA, KpanivHHUI
aeposornb, Myx, kKomaxu Towo). TpybHui konekTop 3abesnevye nigirpie NoBiTps, a iHppadepBoHa
cuctemMa 0O6irpiBy 3AificHIOE [oOaTKoBY TEMMoBY Aito, 3anobiratoum yTBOPEHHIO KOHAEHcaTy Ta
obmMep3aHH0 INbTPIB Ta €MNeMEHTIB KOHCTPYKLil MOBITPOOYMCHOIO MNpUCTpoto. IHpavepBoHa
cuctema oOirpiBy Moxe npautoBatv B aBTOMaTUYHOMY PEXUMI Ta BKMOYATMCA 3a 3a4aHUX MOrogHuX
YMOB Yy Cknafi cucTeMu aHTMoBNnefiHiHHS KOMMMEKCHOro MOBITPOOYMCHOrO npucTpoto. Oani notik
NnoBITPA HaaxoAWTb Y kamepy "OpyaHoro" noBiTps 4, y SKi BiH po3noginseTbCss N0 BepTMKanbHO
po3TalloBaHMUX  BiACikaX, KiMbKICTb  SKUX  BU3HAYaETbCA  MPOAYKTUMBHICTIO  KOMMMEKCHOro
MOBITPOOYNCHOTO MNPUCTPOLO (Ha cpir. 1 MokasaHo Tpu BiACikK). |3 3a3HaYEHMX BiACIKIB MOBITPAHWIA MOTIK
CnpAMOBYETbCA A0 INbTP-NATPOHIB 5, Y AKMX 30INCHIOETLCHA OBOCTYNEHEBE OYMLLEHHS MNOBITPS Big
MeXaHi4YHMX AOMILIOK nepen Noro nogayero Ha rasoTypbiHHWI OBUTYH.

lMicna gBOCTYNEeHeBOro OYMLLEHHS NOBITPS Yepes BepTUKarnbHY CTiHKY-Neperopoaky 6 HagxoauTb
y Kamepy "4mcToro” noBiTpsa 7, y skin BigbyBaeTbca 06'e¢QHaHHS MOTOKIB 3 Pi3HMX PiBHIB NPUCTPOIO Ta
ix mogada nosiTponposodoMm 8 Ao rnywHuka wymy 9. MNosiTponpoeig 8 3 rnywHUKOM wymy 9 mMoxe
OyTM BUKOHaHWA SK B TOPU3OHTANbHOMY, Tak i B BepTMKarlbHOMY MOMOXEHHSAX, 3anexHo Bif
KOMMOHOBKM 06nagHaHHSA Ha KOHKPEeTHOMY OO'eKTi.

Mig yac TpmBanoi po6oTKU KOMMIIEKCHOIO MOBITPOOYMCHOIO NPUCTPOK Ha UMNIHAPUYHMX AINbTP-
naTpoHax OBOCTYNEHEBOrO OYULLEHHSI HAKOMUYYETLCA Lap Nuny, WO MNpUM3BOAMTL A0 30iNbLUEHHS
aepoguHamiyHoro onopy npuctporo. Kamepa "dyncroro" nositps 7 MICTUTb AaTyuk nepenagy TUCKY,
AKWIA NPU OOCATHEHHI 3a4aHOro 3Ha4YeHHs nepenagy TUCKY Mixk kamepamu "unctoro” 7 Ta "opyaHoro” 4
MoBITPsi cuUrHanisye 3abpydHEHHS Ta 3anexHOo Bif KOMMMEKTauii MoXe iHilitoBaTh crpaubOBYBaHHS



10

15

UA 163723 U

MarHiTHO-iMMYNbCHOrO efieMeHTa cucteMm pereHepadii inbTp-NnaTpoHiB CTUCHYTUM noBiTpaAM. [lig
A€o iMNynbCiB CTUCHYTOrO MNOBITPS MW, WO Hanunae Ha inbTp-naTpoHn 5, cTpyllyeTbes Ta ocinae
Ha nignosi HWKHLOro OnoK-mMOAyns, OCKiNbkM GROK-Mo4yrni, WO PO3TallOBaHi BULWE, BWKOHaHI 3
nepdopoBaHUM OHULLIEM.

TexHiyHUn pe3ynbTaT KOPWUCHOI MOAeni nomnsrae y CTBOPEHHI eHepro- Ta maTepianooLwiagHoro
KOMMMNEKCHOr0  MOBITPOOYMCHOTO  MPUCTPOKD  BNOKOBO-MOAYMBHOTO  TURNy 3 MiABULLEHO
eKkcnnyaTtauifHo  HagivHicTio, 30inblleHuM  pecypcoM  poboTw, NiABULLEHOK  edEKTUBHICTIO
OYMLLEHHS NOBITPS, 3HWKEHUM aepoguHaMiYHUM OMOPOM MOBITPAHOIO MOTOKY Ta 3MEHLUEHUM PIBHEM
LWyMy nig Yyac ekcnnyarawii.

®OPMYIA KOPUCHOI MOJESI

KomMnnekCHUn MOBITPOOUUCHUA MPUCTPIA, WO BUKOHAHWA MOAYMbHOIO TUMY, MICTUTb GIOKOBO-
MOAYNbHY MOBITPO3abipHy kamepy Ta MOBITPOMPOBI4 3 [MYLWHUKOM LUYMY, pPaMKoBi inbTpu
nonepeHbLOro OYULLIEHHS!, (PINbTP-NATPOHM OYULLLEHHS MOBITPS, MOrOAHI KO3UPKK, CUCTeMy 0BirpiBy
NoBIiTPS, 9K BiAPISHAETLCA TUM, LLO DINbTP-NAaTPOHMN BUKOHAHI ABOCTYNEHEBUMM, KOXHUIA BXigHWUN
MOAYNb NOBITPO3abipHOI Kamepyn OCHALLEHO MOroOAHMMMU KO3UPKaMuM 3 CUCTEMOIO POSETIB, ENEMEHTU
KOHCTPYKLUii BUKOHAHI 3 CUCTEMOIO aHTMKOPOSINHOro MOKPUTTS, a cuctema obirpiBy noBiTpA NpUCTPOIO
AoaaTtkoBo obnagHaHa cucTemMolo iHppavyepBOHOro obirpisy.
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