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[oxaeBanbHbIN annapaTt Co4epXuT Ha noasoAadaLeM TpybonpoBoae HaknaHyo ranky, LapHUPHO
MOCaXEHHY0 Ha MOBOPOTHbLIN KOPMNYC C BOAONOABOAALLMM ¥ CTPYeobpasyoLmMM KaHanoM, 1 peakTuBHbIN NPUBOA,.
Ctpyeobpasyrowuii kaHan BbINONHEH B BUAE BEPTMKANbHOrO WTOKa. PeakTMBHbBIN NpMBO/A BLIMOMHEH B BUAE
nonaTku, LWapHWPHO C ABYMS CTYNEeHsIMU CBOBOAHO YCTAHOBIIEHHOW Ha LUTOKE U CHAaBXXEHHOW CO CTOPOHbI
CTpyeobpasytoLlero KaHana nonactamu. PeakTveHas nonaTka cBepxy no BCEN ANWHE BbINOMHeHa ¢ ABYMSI
BbICTyNamu. Ha wToke ecTko 3akpenneH dnaHeL, ¢ BbINOMHEHHbIMU MO AMAMETPY ynopamu ¢ BO3MOXHOCTbIO
nepemeLleHns ynopoB Mo BbINOMHEHHbIM NO paguycy oTBepcTusiM. Biilwe dnaHua B BepxHel 4acTu WToka
BbINOSHEHbI AONONHUTENbBHbIE CTPyeobpasyolme kaHanbl. CBepxy WToKa B BOAONOABOASLUMIA KaHarn
yCTaHoBnNeH LWTyuep u npobka ¢ pe3abboBbiM coeanHeHuneM. LLTyLep BeinONHEH B BuAe nanbLa ¢ 0CeBbIM U1
nonepeYvHbIM KaHanamm n KorbLeBOW NPOTOYKON. Mexay LTyLepoM, LUTOKOM M NMPOBKON yCTaHOBMNEHbI MPYXWHbI.
Takas KOHCTPYKLUSI MO3BOMUT MOBbLICUTL KAYECTBO MOMMBA OPOLLIAEMOW NMOLWAAMW, MOBLICUTb HAAEXHOCTb
paboTbl goxAeBanbHoro annapara. 8 un.

MN306peTeHne oTHOCUTCA K 061acT MeXaHWU3aLmMM OPOLLEHNS CENbCKOXO3ANCTBEHHBIX KyNbTyp ¥ MOXeT
6bITb MCNOMB30BaHO B AOXAEBANIbHOW TEXHMKE, B YAaCTHOCTU, TorAa, Koraa TpebyeTcs npumeHeHue
ManopacxoAHblX AOX4eBarnbHbIX annapaToB, 06pas3yoLLMX UCKYCCTBEHHBI OOXAb C MENKUMW Kannsamu.

M3BecTeH cpeaHeCTPYMHbIN AOXAEBanbHbIN annapar, BKNoYaoLWMA HaKMaHYHO ranky, Kopnyc ¢
[oxaesarnbHbIMU CTBONAMU 1 NOAMNPYXUHEHHOE KOPOMbICIO C NOABWXHBIM KNMHOBLIM Aednektopom [1].

HepocTtaTkom M3BECTHOrO CPeAHECTPYMHOrO AOXAEBaNbHOIo annapara sABnseTcs CHOXHOCTb KOHCTPYKLUK
13-3a NPMMEHEHUSI B €r0 CXeme NOABMKHOTO AedriekTopa 1 BO3BPATHON NPYXWUHBLI.

M3BecTeH AoxaeBanbHbIN annapar, CoaepXallmin HakKuAHYIo rariky, Kopnyc ¢ AoxaesarnbHbIMW CTBOMaMM U
yNopoM, KOPOMBICIIO, Ha MNfeYve KOTOPOro YyCTaHOBIEH MMAPaBANYECKUIA KianaH CO LLUTOKOM,
B3aMMOAENCTBYIOLLMM C YIOPOM Ha Kopnyce [2].

HepocTtaTkom M3BECTHOrO AOXAEBAMbBHOIO annapara siBfseTcst He4oCTaTouHast Ha4EeXHOCTb U CIOXHOCTb
KOHCTpyKUMK, obycnaenuearoLLasca npuMeHeHneM MembpaHHOro Unm MHOro rMaponpuesoAa Ans nepemMeLLeHns
wroka. Kpome Toro, npuHuMnomM paboTbl BbidaBaHa HE06X0AMMOCTb AeneHns No4BOAUMOro NOToKa BOAbI Kak
MWHUMYM Ha [BEe COCTaBMsAoLLME, YTO CHWKAET HaAEXHOCTb (PYHKLMOHMPOBAHUS MexaHn3ma nosopoTa npu
ManbIx pacxoax.

Takke n3BecTeH AOXAEBalbHbIN annapar, BbibpaHHbIN B Ka4ecTBe NPOTOTUNA, BKIOYaOLWWNA
yCTaHOBMNEHHbIV Ha NoABoAsLLeM TpybonpoBoAe NOBOPOTHbLIN KOPNYC CO CTpyeobpasytoLLmMm KaHarnom v yrnopom,
MMeloLLMM KOCOM cpe3 Afsl B3aMOAENCTBUSA C TakuM e YNopoM peakTMBHOIo NpuMBoaa, KOpMyc Bbille
CTpyeoOpasytoLLero KaHana BbINOSIHEH B BUAE BEPTMKANbHOMO LUTOKA U CHaBXeH XeCTKO 3aKpenneHHbIM Ha ero
KOHLIe KOHCOMNbHbLIM M1e4YOM, a PeaKTUBHbBIN NPUBOA BbINOMHEH B BUAE NOMNaTku, LWapHUPHO C ABYMS CTYMEHAMM
€cB060OAHO YCTAHOBMEHHON Ha LUTOKE U CHABXeHHOW CO CTOPOHbI CTpyeobpasytoLlero kaHana nonactsamu, npu
3TOM Yynop Kopnyca pa3meLLieH Ha KOHCONbHOM Mrieye, a ynop peakTMBHOro Npuesoga - Ha obpaTHow
OTHOCUTENbHO CTPyeobpasytoLLero kKaHana CTOPOHe fonaTku, KpensieHne KOHCOMbHOrO Mrieya Ha LUTOoKe
BbIMOSTHEHO C BO3MOXHOCTbLIO U3MEHEHUS €ro NOSOXeHWS B NilaHe OTHOCMTENbHO OCK CTpyeobpasytoLLero
kaHana [3].

Bopa nog gaeneHvem 13 nogsogsiuero Tpybonposoda nocTynaeT B kaHan v ganee yepes
cTpyeobpasytoLmin kaHan BelbpackiBaeTcs B BUAE AOXAA Ha opoluaemyto nnowagb. [MNpu pabote
[oXaeBanbHOro annaparta goxaeBarnbHasa CTPys, BO3OENCTBYS Ha peakTUBHYHO NlonaTtky v ee nonactu,
npoBOpaYMBaEeT 1 NepemeLlaeT ee no LITOKY BBepX. [1py 3TOM ynop, BbINOMHEHHbIN C KOCbIM CPE3OM Ha
peakTVBHOW nonatke, yaapsieT no ynopy, Takke BbIMOSIHEHHOMY C KOCbIM CPE30M Ha KOHCONbHOM Mreve.
KoHconbHOe nnevo xecTKo 3aKpenneHo Ha KoHLe WToka. brarogaps aTomy Kopryc, BbINOMHEHHbIN B BUAE LUTOKA,
noBopayvMBaeTCs Ha HeKoTopbIv yron. Kakoe-To BpeMs peakTuBHas fionatka HaxoauTCs B MONIOXEHUW BHE 30HbI
OencTBusa goxaeBanbHON CTpyu.

B aTo Bpems nonatka noa AeCTBMEM CBOEN TSXKECTU BHOBb MEPEMECTUTCH BHU3, U CTPYS ONATb
NpoBepHEeT ee 1 NOAHUMET BBEPX, KOPMNYC CHOBA NOBEPHETCA OTHOCUTENbBHO HAKWAHON ranku.

KoHCTpyKumMa foxaeBanbHOro annapara aBToMaTuyecku OCyLLeCTBNSET U perynupyeT BpaLleHne CKopocTu
Kopnyca, T.e. BbIMONHSET NOMNMB AOXAEBaNbHbIM annapaToM Mo Kpyry.

HepocTtaTkom M3BECTHOIO AOXAEBAbHOIO annapara sBfseTCcs HU3Koe KavyecTBO MosiMBa OpoLlaeMon
nnowaaun npu konebaHusx AasneHus BoAbl B NoAsoAsLLEeM TpybonpoBoae, HefocTaTouHas HageXHOCTb B



paboTe npy HU3KOM M BbICOKOM AaBMEHUN BOAbl B NOABOASALLEM TpybonpoBoae, M3HOC LMMMHAPUYECKUX YacTen
LUTOKa M peakTUBHOW NOMaTKu.

Ha peaktuBHOI nonatke, a Takke U Ha KOHCONIbHOM Miieye, U3roTOBMEHHbIX U3 MONMITUNEHA, BbINOJTHEHDI
no O4HOMY YNopY C KOCbIM cpe3oM. MoaTomy npu paboTe AoXAeBanNbLHOro annapara UMnnHapuyeckas vyacTb
LUTOKa B BEPXHEN YaCTW U BHYTPEHHSS YacTb PEaKTMBHOWM NonaTky pasbusatoTcs.

KoHcTpyKLmMs foxaeBanbHOro annapara, B YaCcTHOCTW, ceveHne cTpyeobpasytoLlero kaHana, pasHoe 3,5
MM, paccunTaHa ans paboTbl Npu AaBneHuMn Bodbl B NnogBoasLiem Tpy6onposoae ot 0,15 o 0,2 MMa.

Mpu ymeHbLUEHUN faBneHns Bodbl B NoABOAsiLLEM TpybonpoBoae Hamnop AoXAeBanbHoOW CTpym
yMeHbluaeTcs. [loxkgeBanbHasa CTpysi, BO3AENCTBYS HA peakTUBHYHO NONATKy 1 ee Nonactu, NpoBopaynBaeT ee
Mo LUTOKY, HO HE NepeMeLLaeT no LWTOKY A0 Yrnopa C KOCbIM CPE30M, BbINOSIHEHHBIM Ha KOHCOMbHOM MIeye.
PeakTuBHas nonaTtka nepeMeLlaeTcsi Ha MEHbLLYHO BbICOTY MO LUTOKY. B pe3ynbTaTe peakTMBHasi ionartka
BpaLlaeTcsi, HO He NPOBOpPaYMBaAET KOPMYC Ha HeKOTopbil yron. CTpys BoAbl N3 CTpyeobpasyoLwero kaHana
yAapsieT No peaKkTUBHOM fonaTke, pa3brBaeTcs Ha Mernkve Kanmu, a Kopnyc He NpoBOpaYMBaETCs U 30Ha NonvBea
pesko yMeHbLLaeTCcs.

Mpu yBenuyeHun aaeneHnst Boabl B noasoasileM TpybonpoBoae Hanop AoXaeBanbHOW CTpyu
yBenuuneaeTcs. [loxaeBarnbHas CTpys, BO3AENCTBYS Ha peakTUBHYHO NonaTky U ee fionacty, NpoBopaynBaoT ee
no wToky. M3-3a 60onbLUoro AaeneHnst Bogbl B nogsoasiiem Tpyéonposoge (6onee 0,2 MIMa) Hanop
[0oXOeBarnbHON CTPYU YBENMYNBAETCS, PeaKkTMBHAs NonaTtka NpMxXMMaeTcs K ynopy, BbINOMHEHHOMY Ha
KOHCOIMbHOM Mrieye, 1 3aBucaeT. B ogHOM criyyae cTpysi BoAbl M3 CTpyeoOpasyoLLero kaHana ygapsieT no
peakTUBHOW nonaTke, pa3brBaeTCsl Ha MeNKMe Kanmu n 30Ha NonvBa pe3ko yMeHbluaeTcs. B gpyrom cniyyae,
Korga 13-3a 6onbLIoro Hanopa AoXAEeBanbHON CTPYM peakTUBHas niornatka NpMXMMaeTcs K KOHCOMbHOMY yrnopy,
paguvyc nonvea yBENMUMBAETCS, HO KOPMYC HE MPOBOPaYMBaETCsl HA HEKOTOPLIN Yromn 1 MONB OpoLLIaeMON
nnoLlagm no Kpyry He NpouCXoauT.

Llenb n3obpeTeHuns - NoBbILLIEHNE Ka4ecTBa NOMMBA OPOLLAEMON MIoLLaaN, NOBbILLIEHNE HAAEXHOCTU B
paboTe noxaeBanbHOro annapara U BO3MOXHOCTb MOMNMBa Npu HU3KOM U BbICOKOM AaBfeHUM BOAbI B
noaeogsilemM Tpybonposoae.

MocTaBneHHas Lenb JOCTUraeTca TeM, YTO B JOXAEBAlbHOM annapaTte, CoAepalleM Ha NoaBOAsLLEM
TpybonpoBoae HaKUOHY rariky, LUAPHUPHO NMOCAXXEHHYIO HA NOBOPOTHbLIN KOPMYC C BOAONOABOASALLNM U
CcTpyeobpasyoLmMM KaHarnoM, BbIMOSIHEHHBIM B BUAE BEPTUKANBHOIO LUTOKA, PEAKTUBHbIVA NPUBOL, BbIMOJTHEHHbIV
B BUJE NOMaTKU LWAaPHUPHO C ABYMS CTYMNeHsMW, CBOOOAHO YCTAHOBMEHHON Ha LUTOKE U CHAaBGXEHHOW CO CTOPOHbI
CcTpyeobpasyoLLero kaHana nonacTsiMu, a peakTUBHas nonartka CBepxXy no BCEW ANIMHE BbINONIHEHA C ABYMSI
BbICTYMaMWU, Ha LUTOKE >XECTKO 3aKpenseH (onaHel C BbINOMHEHHbIMU N0 AUaMeTpy ynopamMu ¢ BO3MOXHOCTbIO
nepeMeLLeHns ynopoB MO BbINOIHEHHBIM MO paanycy OTBEPCTUSAM, Bbille hriaHua B BEPXHEN 4acTu LWTOKa
BbINOSIHEHbI AOMONHUTENbHBIE CTPyeobpasyoLLme KaHarbl, CBEPXY LUTOKa B BOAOMNOABOASLUMNIA KaHan
YCTaHOBIEH LUTYLEP, BbINOJIHEHHbIV B BUAE NanbLa, 1 Npobka ¢ pe3b00BbIM COeAMHEHNEM, MEXAY LUTYLEPOM,
LUTOKOM 1 NPOBGKON YyCTaHOBIEHbI NMPYXWUHbBI, U LUTYLEP BbIMOSTHEH C OCEBLIM M MOMNEpPeYHbLIM KaHanamm u
KONbLIEBOM NPOTOYKON.

ConocTaBuTENbHbLIN aHanu3 ¢ NPOTOTMUMNOM MOoKa3biBaeT, YTO 3asiBNEHHbIN A0XAeBanbHbIA annapar,
006pasyoLLmnii UCKYCCTBEHHbIA JOXAb C MENKUMU KanfsiMu, COOTBETCTBYET KpUTepUIo « HOBU3Ha», Tak kak uMeeT
oTNNYMs OT NpoTOTUNA.

1. PeakTvBHasa nonarka BbIMOSIHEHA CBEPXY MO BCEN ANUHE C ABYMsI BbICTYNamu, UMEKLLMMUN KOCble CPe3bl.

2. Bbiwe ocHOBHOro cTpyeobpasytoLero kaHana Ha LUTOKE XeCTKO 3akpenneH dpnaHew, ¢ BbINOMTHEHHbIMU
yrnopamu.

3. Ynopbl BbINOMHEHBI HA (riaHLe Ha OOHOM AMaMeTpe C BO3MOXHOCTLIO MepeMeLLeHns Mo paanycy.

4. Ha dnaHue no paguycy BbINOMHEHbI OTBEPCTUS.

5. Bbllwe dnaHua B BEPXHEN YacTy LUTOKA BbIMOSIHEHbI JOMNOMNHUTENbHbIE CTPyeobpasytoLLme kaHanbl.

6. B BepxHelt YacTu LUTOKa B BOAOMNOABOASLLMIA KaHan YCTaHOBIEH LITYLEp B BuAe nanbLua.

7. Ha BepxHeit 4yacTu WToKa yCTaHOBMNEHa ¢ pe3bboBbiM COeAMHEHNEM NPOGKa.

8. Mexay WwTyLepoM 1 LUTOKOM, a TakkKe Mexay LUTYLEepoM 1 NPOOKON YCTaHOBMEHbI NMPY>KUHbI.

9. WTyuep BbINOMHEH C OCEBLIM U MOMNEPEYHbIM KaHanamMu, a Takke KOmMbLEBOW MPOTOYKOMN.

C uenbio NpefoTBpaLLEHMS N3HOCA LUITMHOPUYECKON YacTy LITOKA peaKkTMBHAas flonaTka BbIMOJSIHEHA C
NPOAONbHLIMM YNopamu Mo BCel AnvHe nonaTku. Hag peakTMBHOM NONaTkom Ha LUTOKE XKEeCTKO YyCTaHOBMEH
dnaHeu. Ha donaHue ¢ HWXKHew YacTu 3akpenseHbl ABa yrnopa, pacrnofioXKeHHbIX Ha OAHOM AnamMeTpe craHua.

Mpu paboTe goxaeBanbHOro anmnapara yrnopbl ¢ KOCbIM CPE30M, PacnoNnoXeHHbIE NO BCEW ANTUHE
peakTMBHOW NonaTk1, yaapsoT No ABYM yNopam, BbIMOSIHEHHBLIM C KOCbIMW Cpe3amMiu, PacrofoXXeHHbIMU Ha
hnaHue Ha ogHoM AvameTpe. BcneacTBue aToro nponcxoamT NoBOpoT dhriaHua BOKPYr ocu LwToka 6e3 60koBOro
yaapa.

Tak kaK ynopbl, pacrofoXeHHbIe Ha PeaKTMBHOM fonaTtke, yaapstoT No ABYM ynopam, pacnosioXeHHbIM Ha
donaHue Ha ogHOM AnamMeTpe, NpeaoTBpaLLalnTCcsa yaapbl No O4HOM CTOPOHe LWToKa. B pesynbTarte
LUUNMHOPUYECKasn YacTb LUTOKA U BHYTPEHHAS UMNMHAPUYECKast YacTb PeakTUBHOW fnionaTky npu pabote
[oXaeBarnbHOro annaparta He U3HalLMBalTCA U He pa3buBatoTcsl B OTNMYME OT AOXAEBANbHOro annapara,
BblGpaHHOro 3a NPOTOTUNM.

C uenblo U3MeHeHUs1 CKOPOCTM BpaLLEeHUs Kopryca yrnopbl, PACNofIoXeHHbIE C HWKHEN YacTu dnaHua,
YCTaHOBIEHbI C BO3MOXHOCTBIO M3MEHEHUSI MOMNOXEHUsI NO paauycy dnaHua. MNpu yctaHoBKe ynopoB Ha dnaHue
Janblue OT OCU LUTOKa CKOPOCTb BpaLLeHMs Kopryca yBenMYnBaeTcs, a Grmke K OCK LUTOKa CKOPOCTb BpaLleHus
Kopnyca yMeHbLUaeTCs.



Mpu paBneHumn Boabl B Tpy6onposoge ot 0,15 go 0,2 MlMa BpalLeHne NoBOPOTHOro Kopnyca perynupyertcsi
N3MEHEHUEM KpenneHus rnaHua Ha LWTokKe, T.€. KaK U y AoXAEeBanbHOro annapara, BbiopaHHOro 3a npoToTun.

Mpu HM3KkOoM gaBneHuun Boabl B TpybonpoBoae (MeHee 0,15 MIMa) ynopbl, pacnonoXeHHbIe B HUXKHEN YacTu
dnaHua, nepemMeLatoTcst Ha 6onbLIMIA pagnyc OT OCK BpaLLeHUsi NMOBOPOTHOIO Kopnyca.

Mpu BbICOKOM AaBneHun Boabl B noasoasiuemM Tpybonposoge (6onee 0,2 MINa) ynopbl, pacnofioXeHHbIE B
HWXXHEN YacTu dnaHua, nepemMeLLaTcs Ha MEHbLUMIA paguyc OT OCU BpaLleHUs NOBOPOTHOMO Kopnyca.

C uenblo U3MeHeHUs1 NOMOXEHUsI YNOPOB Ha (hnaHue, T.e. UBMEHEHUSI paanyca BpaLLleHNs yNopoB, Ha
bnaHue BbINOMHEHBI MO paguycy OTBEPCTUSI, PacnonoXeHHbIE HAa OAHOM AuamMeTpe.

Mpun ycTaHoBKe yNOpoB B OTBEPCTUSIX, PACMNONOXKEHHbIX C pa3HbIM PacCTOSIHMEM OT OCU BpaLLleHus kopnyca,
BO3MOXHO M3MEHEHNE CKOPOCTW BPaLLEHWNS LUTOKA, TakK Kak MOMEHT u3rnbatowmii, nony4aemMblii Npu ygape
YMOPOB, PACcNOSIOXKEHHbIX Ha PeakTUBHOM NonaTke, 06 ynopkbl, pacnonoxeHHble Ha dnaHue, OyaeT U3MeHATLCS.
Takum 06pa3om, USMEHEHMEM MOSOXKEHMS YNOPOB, PACMONIOXKEHHbIX Ha doriaHue, AONONHUTENBLHO perynupyeTtcst
CKOPOCTb BpaLLeHus kopnyca. 3TO 3HaYUT, YTO UMEETCS BO3MOXHOCTb YBENMMYMTb Ka4eCTBO MONMBA OpOLLAEMO
nnowagu.

C uenblo NoBLILLEHMS! KAYECTBA NOMMBa OpOLLaeMoi NoLlaan npeanaraemelil oxaeBanbHbIn annapat
OCYLLLECTBMSIET NOMMB M3 AOMNOMHUTENbHBIX CTPyeobpasyoLLmMX KaHanos. [1na co3gaHus AONOMHUTENbHOW
[oXOeBarnbHOM CTPyU Bbille dhnaHua B BEPXHEN YaCTy LUTOKA BbINOMHEHbI AOMNOMHUTENbHbIE CTpyeobpasytoLme
kaHanbl. MNpu nsmeHeHnn gaenexHns Boabl B Bogonoasoasiwem Tpybonposoae meHee 0,15 MMa nnn 6onee 2
Mla nonue opoliaemor nNnoLagm NPOUCXoaNT U3 AOMONTHUTENbHbBIX CTPYeoOpasyoLMX KaHanoB, BbIMOMHEHHbLIX
B BEPXHEN YacTu LWTOKa.

C uenbto NpegoTBpaLLeHns MoNnBa OpoLlaeMo NnoLwaan U3 JONOMHUTENbHBIX CTPyeobpasyoLmx
KaHarnoB npv faBneHuu Boapl B Bogonoasoasiiem Tpydonposoae ot 0,15 o 2 MIMa B BepxHel YacTu LUTOKa B
BOZOMNOABOASILLMNIA KaHAN YCTaHOBMEH LWTYLEep B BUAe nanbua. LLUTyuep, ycTaHOBNEHHbIM B BEPXHEN YacTu LUTOKA,
nepekpbiBaeT AOMNOMHUTENbHbIE CTpyeobpasytoLne KaHanbl.

C uenbio Nonvea opoLLaemMon nnowaan 3 4ONofHUTENbHbLIX CTPyeobpasyoLnX KaHanos Npy AaBneHnm
BOAbl B noggsoasiiem Tpybonposoge meHee 0,15 MIlMa nnu 6onee 0,2 MlMa wtyLep yCTaHOBMEH C BO3MOXHOCTLIO
OCEBOro NepeMeLLeHms.

C uenblo U3MEHEHUS NOMNOXEHMSA LWTYLepa AN perynmpoBaHnst 4ONOSHUTENBHOIO MONMBa OPOLLIAEMON
nnowiaam npu n3MeHeHnn gaBreHus Boabl B NOABOAsALLEM TPyOONpoBoAe MexXAy LUTYLLEPOM U LUTOKOM
yCTaHOBINEHA MpPYXuHa.

Mpu yBennyeHun aaeneHns Boabl B BoAONOABOAsLLEM Tpybonposoae 6onee 0,2 MMa wrtyuep
nepemMecTuTCsl BBEPX MO LUTOKY NO BOAOMNOABOASLLEMY KaHarny U cTpyeobpasytoLLme kaHarnbl, pacrnofioXXeHHbIE Ha
LUTOKe, OTKPOKOTCA 1 OyaeT NpomcxoanTb AOMOMHUTENbHbBIA NONMB OpOLLaeMoN NoLLaau.

Mpu ymeHbLUEHMM faBneHus BOA4bI B NOABOAsLLEM TpyOonpoBoae B BOAONOABOAsLLEM Tpybonposoae oT
0,15 po 2 MlMa, noa AeCTBUEM MPYXXMHbI LUTYLIEP NEPEMELLAETCS BHU3 1 JOMNOMHUTENBHbIE CTpyeobpasyowme
KaHarnbl nepekpbiBatoTcs. MNonue no opolaemoi nnowaan byaet nponcxoanTb TONBKO U3 OCHOBHOTMO
cTpyeobpasytoLLiero kaHana, BbINMOMHEHHOrO Mo PEaKTUBHOM NOMATKOW.

C uenblo U3MEeHEHUs1 YCUNUs NPYXUH, AEeNCTBYIOLLUX Ha LWITYLEp B BEPXHEN YacTu LUTOKA, yCTaHOBINEHA
npobka c pe3bboBbIM COEANHEHMEM.

Mpu BBOpaumMBaHMM NPOOKN Ha LUTOK yCUNME MPYXKMHbI Ha LUTYLIEP YBENUYNBAETCS U OOMONHUTENBHbIE
cTpyeobpasytoLme kaHanbl OTKpblBalOTCA Npu 6onee BbICOKOM AaBrneHuun Boabl (bonee 0,2 MlMa) B nogsogsiliemM
TpybonpoBoae, a npu oTBOpayunBaHny NPOOKM yCuUnme NpyXmMHbl Ha LUTYLLEP YMEHbLUAETCH U OOMNOMHUTESNbHbIE
cTpyeobpasytoLme KaHanbl 3aKpbiBaloTCs.

Mpwv paBneHun Boabl B noaBoaswemM Tpydonposoge meHee 0,15 MIMa wTyuep nepeMecTuTcs BHM3 Mo
LUTOKY W JOMNOMHUTENbHbIE CTPyeobpasytoLue kaHarbl Ha LUTOKE COBMECTSITCH C KONMbLLEBOW KaHaBKOM,
BbINONHEHHOM Ha wTyuepe. MNpu aTom 6yaeT NponcxoamTh NOMUB U3 OCHOBHOTO M AOMONHUTENBHbIX
CTpyeobpasyoLLmx KaHaroB.

BbisiBNeHHbIE NPU3HAKM TEXHUYECKOTO pPELLEHUS NpeaiaraeMoro AoXAeBanbHOro annaparta no3sonsioT
caenatb BbIBO4 O COOTBETCTBMU TEXHUYECKOIO peLleHus Kputepuio «CyLLeCcTBEHHbIE OTIINYMAY.

Ha dour.1 n3obpaxeH goxaesanbHbIn annapart (06wmn Bua); Ha gur.2 - peakTuBHasa nonartka ¢ nonactaMm
(BuA, cHU3y); Ha ¢ur.3 - peakTMBHASA nonaTka ¢ ynopamu, BbINOSIHEHHBLIMW MO BCEW ANMHE NonaTku (BUA CBEPXY);
Ha cur.4 - onaHey ¢ ynopamu npu BbICOKOM AaBfeHUM BoAbl B MOABOAsLLEM TpybonpoBoae (BUA CHU3Y); Ha
dur.5 - hrnaHel, ¢ ynopamy Nnpy HU3KOM AaBreHWM BoAbl B NOABOAsILLLEM TPyOONpOBOAE 1 NOMNOXEHME YNOPOB
OTHOCUTENBHO OCHOBHOIO CTpyeobpa3sytoLlero kaHana; Ha cur.6 - pabounin MOMEHT AoXAeBanbHOro annapara
npu AaeneHun Bodbl B Nnofeoasilem Tpy6onposoae ot 0,15 go 0,2 MIMa; Ha dwur.7 - pabounii MOMEHT
[oXaeBanbHOro annapata npu AaeneHun Boabl B noABoasLLem Tpy6onposoae 6onee 0,2 MMa; Ha ¢owur.8 -
pabounn MOMEHT LoXAeBanbHOro annapara npv AaeneHuy Boabl B nogsoasilem Tpybonposoge meHee 0,15
MMa.

[oxaeBanbHbI annapaT COCTOUT U3 HAKUOHOW ranky 1, NMOBOPOTHOrO Kopryca 2, peakTuBHOM nonaTku 3. B
NMOBOPOTHOM KOpMyce 2 MMETCsl BOAONOABOASALLMIA 4 KaHamn U OCHOBHOW CTpyeobpasytoLwmin kaHan 5 n
[ononHuTenbHblE CTpyeobpasytoLme kaHanbl 6 n 7.

Bblwe HaknaHou ranku 1 kopnyc 2 BbINOMHEH B B1Ae LWToKa 8, Ha KOTOPOM MOABWMXHO YCTaHOBMeHa
peakTuBHasa nonatka 3. PeaktnBHas nonatka 3 ycTaHOBNEHa C BO3MOXHOCTbIO BpaLlaTensHOro ABUKEHMWS
BOKPYT LUTOKa 8, a Takke C BO3MOXHOCTbIO NepeMELLEHUS MO LUTOKY 8 BAOMNb €ro OCul.

Kopnyc 2 yctaHaBnuBaeTcsa CHU3Yy HakngHOM ramku 1 n dmkenpyeTcsa cTonopHon wanbon 9. Mexay
KOpMycoM 2 1 HakmgHom rankon 1 yctaHosneHa BTynka 10 ¢ HeGonbwnm KO3 DULIMEHTOM TPEHMS.



HakunpgHas ravka 1 ¢ kopnycom 2, 3adoUKCUPOBaHHbLIM CTOMOPHOM LWanbon 9, KpenuTcsa K BOAONOABOASILLEMY
Bogonpoeoay 11 pe3bboBbIM coeanHEHNEM.

Kopnyc 2 oT oceBoro nepemeLLeHns yaepxmnsaeTtcs cHU3y BTynkon 10 u BbICTynoMm, a BBepXxy (Hag
HaKMOHOW rarkomn 1) cTonopHom wanbown 9.

Ha wToke 8 ¢ BO3MOXHOCTbIO BpalllaTeNbHOro ABUXEHNSI 1 OCEBOrO NepeMELLEHNS NOCaXeHa peakTMBHas
nonatka 3. PeakTnBHas nonatka 3 cBepxy umeeT ynopbl 12 1 13, BbINOMHEHHbIE MO BCEW ANMHE NonaTtku ¢
KOCbIM Cpe30oM, a CHu3y nonactu 14.

Ha wToke 8 Hag peakTMBHOW NonaTkon 3 yCTaHOBMEH XecTKo dnaHew 15 ¢ ynopamun 16 n 17,
BbIMOSTHEHHBIMU C KOCbIM CPE30M.

Ynopsbl 16 1 17 ycTaHOBMEHbI C BO3MOXHOCTBIO U3MEHEHMS NONOXEHNUs1 No paguycy dnaHua 15. [ins atoro
Ha ogHOM AavameTpe dnaHua 15 BeinonHeHbl otBepcTusa 18 ons kpenneHus ynopos 16 1 17. (BuHTbI ons
KpenneHnsi ynopoB 16 1 17 k donaHuy 15 He nokasaHsbl).

BeblLwe xecTko ycTaHoBneHHoro prnaHua 15 B BepxHen YyacTu WToka 8 BbINOMHEeHbl 4ONOMHUTENbHbIE
cTpyeobpasytowume kaHanbl 6 u 7.

B BepxHei yacTu wToka 8 B BoAonoaBOAsALMIA kaHan 4 ycTaHoBneH wrylep 19 B Buae nanbua. Mexay
wTyuepom 19 n wrokom 8 yctaHoBneHa npyxumHa 20. Ha wToke 8 B BepxHel YacTu ycTaHoBMneHa pe3bboBbiM
coeanHeHvem npobka 21. Mexay npobkon 21 n wryuepom 19 ycraHoBneHa npyxuHa 22. HatsxeHve npyxuH 20
n 22 perynupyetca npobkon 21, koTopasi BBOpayMBaeTCs UM BbiIBOPAYMBAETCS Ha LUTOKe 8.

LUTyuep 19 BbINOMHEH C KOMbLIEBOW kKaHaBKOW 23 1 BoAoNoABoasALWMM kaHanoM 24. KonbLeBas kaHaBka 23
coevHeHa C BOOOMOABOAALLMM KaHanom 24.

MonoxeHwne ynopoB 16 1 17 0THOCUTENBHO OCM OCHOBHOTO CTpyeobpasytoLlero kaHana 5 (npu gaesnexHun
BoAbl B noasoasdwem Tpybonposoae 0,15-0,20 MIMa) perynupyeTcs U3MeHeHeM NonoXxeHusi prnaHua 15 Ha
LUTOKE 8 U XapaKTepu3yeTcs yrioMm a.

Mpu naBneHun Boabl B nogsoasiem Tpybonposoae 11 6onee 0,2 MMa nnu meHee 0,15 MIMa kavecTBO
nonvea opoLLaeMOon NoLaaun perynupyeTcsa nonoxeHmem ynopos 16 n 17 0oTHOCMTENbHO OCY OCHOBHOMO
cTpyeobpasyloLLero kaHana 5, a Takke U3MEHeHeM paauyca BpaLleHUs YNopoB U HaTshkeHeM npyxuH 20 n 22.

[oxaeBanbHbin annapat paboTaeT cneayowmmM obpasom.

Bopa nop naeneHvem 13 nogsoasLero Tpybonposoga 11 noctynaet B kaHanbl 4 u 24, nanee yepes
OCHOBHOW cTpyeobpasytowunii kaHan 5 BeibpacbiBaeTcs B BUae A0XAA Ha opollaemyto nrowaas. Mputom
[oxaeBarnbHasi CTpysi, BO34ENCTBYS Ha peaKkTMBHYIO rnonatky 3 u ee nonactu 14, npoBopaynBaeT ee U
nepemeLlaeT BBepx no wToky 8. MNpu atom ynopbl 12 n 13 Ha peakTuBHOM nonaTke 3, BbINONTHEHHbIE C KOCLIMU
cpesamu, yaapsitoT no ynopam 16 n 17, Takke BbINOMHEHHbIM C KOCbIMU CPE3aMu U YCTaHOBINEHHbIM Ha (hnaHue
15. ®naHey 15 ycTaHoBMneH Ha WTOKe 8 xecTko. bnarogapsi 3aToMy NOBOPOTHbLIN KOPMYC 2 NOBEPHETCH Ha
HEeKOTOpbIW yron.

Tak kak gBa ynopa 12 1 13 BbINOMHEHbI MO BCEN ANMHE peaKTMBHOMW nionaTtkm 3 1 ynopbl 16 n 17
3aKkpenneHbl Ha prnaHue 15 ¢ oguHakoBbIM pagnycoM OT OCK LUTOKa, MOBOPOT Kopryca nponcxoamt 6e3 6okoBbIx
yAapoB. 3a cyeT 3TOro He NPOUCXOANT U3HOC LIUMMHAPUYECKNX YacTel LIToKa 8 U peakTMBHOW fonaTkm 3.

PeakTnBHas nonaTka 3 noa AeNCTBMEM CBOEN TSXKECTU NEPEMECTUTCA BHU3 MO LUTOKY 8, 1 foxaeBanbHas
CTPysl ONsITb NPOBEPHET €€ 1 NOAHUMET BBEPX MO LUTOKY 8, KOpryc 2 CHOBa NOBEPHETCS OTHOCUTENBbHO HAKUAHOW
ravikv 1. Takum oGpa3om, aBTOMaTUYECKN OCYLLECTBISIETCS BpaLleHne Kopryca 2, T.€. BbINOMHSAETCS Nonve
[oxaeBarnbHbIM annapaTtoM no Kpyry.

Mon paBneHvem Boabl B noasoaswem Tpybonposoge ot 0,15 go 0,2 MlMa ckopocTb BpalleHus kopnyca 2
perynupyeTcs yriom a, T.e. NofioxeHnem ynopos 16 n 17 oTHOCMTENBHO OCY OCHOBHOIO CTpyeobpasytoLuero
kaHana 5 nytem nosopota dnaHua 15 oTHocMTenbHO WTOoKa 8.

Mpu yBennyeHun aaeneHns sogbl 6onee 0,2 MlMNa ckopocTb BpalleHus kopnyca 2 Takke perynmpyercsi
N3MeHeHUEM paanyca BpalleHusi ynopoB 16 u 17 nyTem nx nepemeLLeHns no paguycy u KpenmneHus ux Ha
dnaHue 15.

Kpome Toro, npu yBenuyeHnu gaenexHus Boabl B nogeogsiem Tpybonposoge 11 6onee 0,2 MIMa wryuep
19 nepemecTUTCA BBEPX N OTKPOKOTCA AOMNOMHUTENbHbIE CTpyeobpasytowme kaHansl 6 1 7. B aTo Bpems nonus
opoLluaemon nnowaam 6yget npoucxoanTb M3 OCHOBHOIO CTpyeobpasytoLlero kaHana 5 n 4ononH1TenbHbIX
cTpyeobpasyoLmx kaHanos 6 u 7.

KauyecTBo nonvea opoliaemor nnowaau, a Takke paguyc nonnesa 13 AOnofHUTENbHbIX CTPyeobpasyoLmx
KaHanoB 6 u 7 perynupyeTcs cxatuem npyxuH 20 n 22 nyTem BBOpa4nBaHus Un BbIBOpa4mMBaHusi Npobkun 21 Ha
LiTOKe 8.

Mpu n3ameHeHnn gaenexHus Bogebl B nofeoasilem Tpy6onposoae 11 meHee 0,15 MIMa yactoTa BpalleHus
perynupyeTcsi nyTeM U3MEHEHNS yria o 1 AOMNONHUTENBHO YBENMYEHNEM paaunyca BpaLleHus ynopos 16 n 17
nyTem u3aMeHeHus nx KkpenneHus k dpnaHuy 15. Kpome atoro, wryuep 19 nepeMecTntca BHWU3 MO LWTOKY 8 1
KomnbLeBas kaHaBka 23 COBMECTUTCHA C AOMONHUTENbHBIMK CTpyeobpasyoLwmnmmn kaHanamm 6 n 7. B pesynbtate
MOnMB NPOUCXOANT U3 OCHOBHOMO CTpyeobpasytoLLero kaHana 5 n AononHUTEnNbHbIX CTPyeobpasyroLLmx KaHanos
6mn7.

M3ameHeHnem nonoxeHus ynopos 16 n 17 oTHocuTenbHO ocx BpalleHus dpnaHua 15 perynupyetcs
CKOPOCTb BpalLeHus kopnyca 2.

Mpy gaBneHumn Boabl B nogeogsiiem Tpybonposoge 11 meHee 0,15 MIMa ynopsl 16 u 17 nepemMelyatoTcsi No
hnaHuy Ha Gorbluee paccTosiHMe OT OCY LUTOKa 8.

Mpu paBneHnmn Boakl B nogsogswem tpyéonposoae 11 6onee 0,2 MIMa ynopsl 16 n 17 nepemeLyarTcsi no
hnaHuy Ha MeHbLLee paccTosHMe OT OCM LUTOKa 8.



[asneHue Boabl B noaBoasLLem Tpybonposoge 11 npu ero konebaHnax AONOMHUTENBHO perynupyeTcs
nyTem BBOpa4MBaHWNS Unv BblBOPauMBaHnsa Npobkm 21 Ha wTok 8.

Wcnonb3oBaHne npeanaraemoro goxaesanbHOro annapara obecneunBaeT Ka4eCTBEHHbIN NonuB
opoLlaemou nrowaamn, HaaexHoCTb B paboTe 1 BO3MOXHOCTb NMOMUBA NPU HU3KOM W BbICOKOM AaBMneHUn BOAbI B
nogsoasiiem Tpybonposoae.
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[oxgesanbHblvi annapaT, cogepXallnii Ha noasoasLLemM TpybonpoBoae HAKNAHYIO ranky, LWAPHUPHO
MOCaXEHHYI0 Ha MOBOPOTHbLIN KOPMYC C BOAOMNOABOASALLMM U CTPYeobpasytoLLumMm KaHanoM, BbINOMHEHHbIM B BUAe
BEPTUKANbHOIO LUTOKA, PeaKTUBHBIV NMPUBOA, BbINOMHEHHbIV B BUAE NONATKM, LWapHUPHO C ABYMS CTyMeHAMMU
CBOOOAHO YCTAaHOBMEHHOW Ha LUTOKE 1 CHabXeHHOW CO CTOPOHbI CTPyeobpasytoLLero KaHana onacTsamu,
OTNMYaIOLLMICS TeM, YTO peakTMBHas fnonaTka CBepxy Nno BCew ANMHE BbINOIHEHA C ABYMS BbICTyNamMu, Ha LUTOKe
XECTKO 3aKkpenneH cnaHeL ¢ BbINOMHEHHBIMU MO AMaMEeTPY ynopamu C BO3MOXHOCTbIO NepeMeLLeHns YNIopoB no
BbIMONTHEHHBIM MO PaAnycy OTBEPCTUSAM, Bbille dnaHua B BEPXHEN YaCTyW LUTOKA BbINOMHEHb! AONOMNHUTENbHbIE
cTpyeobpasyloLume kaHarnbl, CBepXy LUTOKa B BOAOMNOABOAALLMIA KaHaN YyCTaHOBMEH LUTYLEpP, BbIMONHEHHbIN B
BMAe nanbua, 1 npobka ¢ pe3pboBbIM COEAMHEHVNEM, MEXAY LUTYLIEPOM, LUTOKOM U NPOBKOW YCTaHOBMEHbI
NPY>KWHBI, W LUTYLEP BbIMOMHEH C OCEBLIM U NOMNEPEYHbIM KaHanamm 1 KosbLLEBOW NPOTOYKON.
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