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JoxgesanbHbli annapaT cogepXuT Ha nofeoasilem TpybonpoBoae HakMaHYH rawky, LWapHUPHO
MOCAXEHHYI0 Ha MOBOPOTHbIN KOPMNYC C BOAONOABOAALLMM W CTPYyeoOpasytoLym KaHaioM, 1 peakTUBHbIN MPUBOA,.
CrtpyeobpasyioLnii KaHan BbINOMHEH B BUAE BEPTUKANbHOTO WTOKA. PeakTuBHbIN NMPUBOL BbINOMHEH B BUAE
nonaTku, LWapHUPHO C ABYMS CTYNEHsIMU CBOBOAHO YCTAHOBIIEHHOW Ha LUTOKE U CHaB>XXeHHOM CO CTOPOHbI
cTpyeobpasytoLlero KaHana nonactamu. PeakTvBHas nonaTka cBepxy No BCeW AMWHE BbINOMHeHa ¢ AByMS
BbICTYNamu. Ha wToke XeCcTKo 3aKkpenneH dnaHel, ¢ BbINOMHEHHBIMU MO AMAaMETPY yrnopamu ¢ BO3MOXHOCTbLIO
nepemeLleHns ynopos no BbINOSHEHHLIM MO paauycy oTBepCTUAM. Bhlile dhnaHua B BepXHen 4acTu wToka
BbIMOMHEHbI JOMNONHUTENbHBIE CTPyeobpasyioLue kaHasbl. CBepxy LWTOKa B BOAONOABOASILLMNIA KaHar
YCTaHOBIEH WTyLep n npobka ¢ pe3bbosbiM coeamHeHveMm. LLiTyuep BbINONHEH B BUae nanbua ¢ OCeBbiM 1
nonepeYvHbIM KaHanamm 1 KonbLEeBOoW NPoTOYKON. Mexay LWTyLepoM, WTOKOM U MPOBKON YCTAHOBMNEHb! MPYXWHbI.
Takas KOHCTPYKUMS NO3BOMUT NOBLICUTL Ka4eCTBO MONMBa OpoLLaeMoi nnoLwaaw, NoBbiCUTb HaAEXHOCTb
paboTbl AoxaeBansHoOro annapara. 8 un.

MN306peTeHne oTHOCUTCA K 06NacT MEXaHWU3aLMM OPOLLEHNS CENbCKOXO3ANCTBEHHbIX KYNbTYp U MOXeT
6bITe MCNOMBL30BaHO B AOXKAEBANbHOW TEXHWKE, B YAaCTHOCTU, TOrAa, koraa TpebyeTtcs npymeHeHue
ManopacxofHblX AOXAEeBarbHbIX annapaTtoB, 00pPas3yoLLMX UCKYCCTBEHHbBIM SOXAb C MENKUMW Kannsmu.

MsBecTeH cpeaHeCcTpyrHbIN AOXKAEBaNbHbIN annapar, BKIIOYALLNIA HAKUAHYIO Fanky, Kopnyc ¢
[OXAeBanbHbIMW CTBONaMM 1 NOSNPYXXUHEHHOE KOPOMbBICIO C NOABWMXHBLIM KNUHOBLIM gednexktopom [1].

HepocTaTkom M3BECTHOIO CPEAHECTPYMHOMO AOXAEBalbHOIo annapara ABnseTcs CroXHOCTb KOHCTPYKLUK
U3-3a NPUMEHEHNS B €r0 CXeMe MOABWKHOIO AedrneKkropa u BO3BPaTHON MPY>XUHbI.

M3BecTeH foxaeBarnbHbI annapar, CoAepXallmin HakuGHYIO rarky, Kopnyc ¢ AoXAeBanbHbLIMK CTBOMaMm v
YNopoM, KOPOMBICIO, Ha MfeYve KOTOPOro yCTaHOBIEH MMAPaBIMYECKUIA KianaH CO LLITOKOM,
B3aVMOAENCTBYIOLNM C YIOPOM Ha Kopnyce [2].

HepocTaTkom M3BECTHOrO JOXAEBanbHOro anmnaparta ABnAeTcs HeJoCTaTodHas Ha4eXHOCTb U CIOXHOCTL
KOHCTPYKLUMK, oBycnaenuealoLancsa npuMeHeHneM Mem0OpaHHOro uinm MHOro rmaponpueoaa Ans nepemMeLLeHns
wToka. Kpome TOro, npuHumnom paboTel Bbi3BaHa HEOOXOAMMOCTL AeneHusi NoABOAMMOrO NOTOKa BOAbI Kak
MUHUMYM Ha [BE COCTaBMAOLME, YTO CHWKAET HAAEXHOCTb (PYHKLMOHNPOBAHNS MeXaHu3Ma nosopoTa npu
Marnbix pacxogax.

Takke n3BecTeH AOXAEeBalbHbIN annapar, BeibpaHHbIN B Ka4ecTBe NPOTOTUMA, BKITOYAKOLLUIA
YCTaHOBIEHHbIV Ha NoABoAsLLeM TpybonpoBoae NOBOPOTHLINA KOPNYC CO CTPyeobpasytoLMm KaHanom v yrnopom,
UMEIOLLIMM KOCOWN CPe3 Ansi B3anMOAENCTBUS C TaknM Xe YOpOM PEakTUBHOIO NpuBOAa, KOPMyc Bbille
CTpyeobpasytoLlero KaHara BeiMONHEH B BUAE BEPTUKANbHOMO LUTOKa U CHabXeH XKeCTKO 3akpenneHHbIM Ha ero
KOHLIE KOHCOIBbHbBIM NMNEYOM, a PEaKTUBHbBIV NPVBOL BbINOMHEH B BUAE NOMAaTKU, LWAPHUPHO C OBYMS CTYMEHSAMM
cB0OOOAHO YCTaHOBMEHHOW Ha LUTOKE ¥ CHabXeHHOW CO CTOPOHbI CTPyeo6pasytoLLero kaHana nonactaMu, npu
3TOM YNop KOpryca pasmelleH Ha KOHCONbHOM Mrieye, a ynop peakTMBHOro NpueBoaa - Ha obpaTHow
OTHOCUTENbLHO CTpyeobpasytoLlero kaHarna CTOpoHe NonaTku, KpenneHne KOHCOMNbHOTO MeYva Ha LToKe
BbIMOSTHEHO C BO3MOXHOCTbLIO M3MEHEHWS €r0 NOSOXEHUS B NilaHe OTHOCMTENBHO OCK CTpyeobpasyoLiero
KaHana [3].

Bopa noa naesnexnem 3 nogeoasiiero Tpy6onpoeoAa nocTynaeT B kaHan v ganee yepes
cTpyeobpasyiowmin kaHan BoibpacbiBaeTCcs B BUAe AOXAA Ha opoilaemyio nnowage. MNpu padote
[OXAEBarnbHOro annaparta goXaeBarnbHas CTPys, BO3AENCTBYS Ha PEakTMBHYIO NONAaTKy 1 ee nonactu,
npoBopaqmnBaeT 1 NepemeLlaeT ee no LTOKY BBepX. [1pn 3TOM ynop, BbINOSHEHHbLIN C KOCbIM CPE30OM Ha
peakTUBHOW nonarke, yaapsieT 1o yrnopy, Takke BbiMOSIHEHHOMY C KOCbIM CPE3OM Ha KOHCOIbHOM Mnieve.
KoHconbHOe nneYo xecTKko 3aKpenneHo Ha KoHLE WToka. brarogapst aTomMy KOpryc, BeINMOMHEHHbIN B BUAE LITOKA,
noBopavMBaeTCs Ha HeKOTOpbIV yron. Kakoe-To Bpems peakTuBHas fonatka HaxoauTCs B MONIOXKEHUN BHE 30HbI
[encTBusa OoXOeBansHON CTpyu.

B aTo Bpems nonartka nof AeincTBMEM CBOEN TSXECTU BHOBb NEPemMeCcTUTCs BHU3, U CTPYA OnsATb
npoBepHeT ee 1 NOAHUMET BBEPX, KOPMNYC CHOBA NOBEPHETCA OTHOCUTENBHO HAKUOHOWN ranku.

KoHcTpyKumus foxaeBanbHOro annapara asToMaTu4ecky OCYLLECTBNSET W PEryNINPYET BpaLlleHne CKOpoCcTU
KOpryca, T.e. BbINMONHAET Nonve AoxaesarnbHbIM annapaTtom no Kpyry.

HepocTaTkom M3BECTHOIO AOXAEBANLHOIO annapara siBMAeTCcs HU3Koe KavecTBO MoJiMBa OpoLaeMon
nnowiaam npu konebaHnax gasneHnsa BoAbl B NOABOAALIEM TpyGonposoae, HegocTaTouHast HaAeXHOCTb B



paboTte npu HA3KOM ¥ BbICOKOM AiaBrieHum BoAbl B noasoasiiem Tpybonposoae, M3HOC LMNNHAPUYECKUX YacTen
LLITOKA 1 PEaKTUBHOW NONAaTKK.

Ha peakTuBHOM nonaTke, a Takke U Ha KOHCONIbHOM Mfieye, M3roTOBMEHHbBIX U3 NONUITUNEHA, BbINOMHEHbI
no OHOMY YNopy C KOCbiM cpe3oM. [oaTomy npu paboTe AoxaeBaneHOro annapara UMnMHapuyeckas vyactb
LITOKA B BEPXHEN YaCTW U BHYTPEHHSS YacTb PEaKTUBHOW NonaTtkv pasbusatoTcs.

KoHCTpyKLMS foXaeBansHOro annapara, B YaCTHOCTH, ceveHre cTpyeobpasytoLlero kaHana, pasHoe 3,5
MM, paccumntaHa ans paboTbl Npy AasneHuu BoAbl B nogsoasiiem Tpybonposoge ot 0,15 go 0,2 Mrlla.

Mpu ymeHbLUeHUn faBneHus BoAbl B NoABOAsiLLEM TpybonpoBoae Harnop AOXAEBaNbHOW CTPyn
ymeHbLiaeTcs. [loxaesansHas CTpys, BO3AENCTBYS Ha PeakTUBHYIO 110NaTky 1 ee nonacTtu, NpoBopaYnBaeT ee
Mo LUTOKY, HO HE NepemeLLaeT Mo WTOKY 0 YNopa € KOCbIM CPE30M, BbIMOMTHEHHBIM Ha KOHCOMbHOM Meye.
PeaxTvBHasa nonaTka nepemMellaeTcsi Ha MeHbLLYIO BLICOTY MO LWTOKY. B pesynbTaTte peakTnBHas nonartka
BpaLLaeTCs, HO He MPOBOPAYMBAET KOPMYC Ha HEKOTOPLIN yron. CTpysa BoAbl U3 CTpyeobpasytoLlero kaHana
yAapsieT o peakTUBHOM nonaTke, pasbrnBaeTcs Ha Merikve Kanmnu, a Kopryc He NpoBOpaYMBaeTCs M 30Ha Mnonvea
pesKo yMeHbLLIaeTcs.

Mpu yBenuyeHun gaeneHnst BoAb! B NoABoasiieM TpybonpoBoe Harnop AoXaeBarnbHOW cTpym
yBenuunsaeTcs. [loxaesanbHasi CTPysi, BO3OENCTBYS HA PeaKTUMBHYIO MONaTKy 1 ee nonacTtu, NpoBopaynBaioT ee
no LWTOKyY. M3-3a 60nbLLOro aaeneHns BoAdbl B noasoasiiem tpybonposoge (bonee 0,2 MIMa) Hanop
[OXOeBarbHOW CTPYW YBENUUMBAETCS, peakTUBHAas fonaTtka NpuKnMaeTcsl K Yropy, BbINOMHEHHOMY Ha
KOHCONBHOM Nnnedye, u 3asucaeT. B ogHOM cnyyae cTpys BoAbl U3 cTpyeobpasytolyero kaHana ygapser no
peakTMBHOW ronaTke, pa3buBaeTca Ha Merkue Kanmau 1 30Ha NonvBea pesko yMeHbluaeTcs. B apyrom cnyuvae,
Koraa v3-3a 60nbLIOro Harnopa AOXAEeBanbHON CTPYU peakTUBHas nonatka NpuxmmMaeTcsa K KOHCONbHOMY Ynopy,
paguyc nonvea yBenmumMBaeTCsi, HO KOpPMyC He MPOBOpPaYMBaeTCsl Ha HEKOTOPLIN Yrorn v MovB OpPoLLIAaeMON
NroLwazm no Kpyry He NpoucxXoauT.

Llenb n3o6peTeHuns - NoBbilLieHKE Ka4ecTBa NoONMBa OpPOoLLAeMOon MoLLaan, NOBbILLEHNE HAEXHOCTU B
paboTte AoXAEeBanbHOro annapara U BO3MOXHOCTb NONMBa Npy HU3KOM M BbICOKOM [aBrneHny BOAbl B
nogeofsilemM Tpybonposoge.

MocTtaBneHHasi uenb JOCTUraeTcsl TeM, YTo B JOXAEBANLHOM annapare, CoaepXallemM Ha noasoasilemM
TpybOoMpoBoOAe HAKUAHYIO ralKy, LApHUPHO NMOCaXKEHHYIO Ha MOBOPOTHBIN KOPMYC C BOAOMNOABOASALLMUM U
cTpyeobpasyoLmm KaHarnoM, BbINONHEHHBIM B BUAE BEPTUKAIBHOIO LLUTOKA, PEAKTUBHbLIA NPUBOJ, BbINONHEHHbI
B BUZE NonaTky LAapHNPHO C BYMS CTyneHsiMu, cBOBOAHO YCTAHOBIEHHOM Ha LUTOKE U CHabXEHHOW CO CTOPOHbI
cTpyeobpasyloLLero kaHarna fonacTsiMu, a peakTUBHas ronartka CBepxy o BCew [fMHe BbINOMHeHa ¢ AByMSI
BbICTYMaMM, Ha LUTOKE XECTKO 3aKpernrieH raHeL, C BbiNOMHEHHbIMU N0 AUaMeTpy ynopamu ¢ BO3MOXHOCTbIO
nepemeLleHnst ynopos Mo BbiNOMHEHHbIM N0 PaanyCcy OTBEPCTUAM, Bbille hraHua B BEpXHEN YacTy LToka
BbIMOJTHEHb! AOMNOJTHUTEINbHbIE Cpre06pasyrou.me KaHarllbl, CBepXy LUTOKa B BO,ELOHO,D,BOL\FILLMIZ KaHan
YCTaHOBIEH LITYLIEP, BbINONHEHHBIN B BUAe nanbua, u npobka ¢ pe3pboBbiM CoeAMHEHMEM, MEXAY LUTYLLEepOoM,
LLITOKOM W NMPOGKON YCTaHOBIEHbI MPYXWHbI, 1 LUTYLIEP BBIMOIHEH C OCEBbIM 1 NONEPEYHbIM KaHanamm u
KOMbLUEBOW NPOTOYKON.

ConocraBuTENbHbIA aHanma ¢ NPOTOTUMNOM NOKa3bIBaET, YTO 3asiBIIEHHbIN AOXAeBanbHbI annapar,
06pasyoLLmMil NCKYCCTBEHHBIN LOX/Ab C MENKUMW KanmnsiMu, COOTBETCTBYET KpUTepuio «HoBU3Hay, Tak Kak umeeT
oTnn4Ksa OT NpoToTUna.

1. PeakTtuBHas nonaTka BbINONHEHa CBEpXy No BCew ASIMHE C ABYMS BbICTYamMu, MMELWMMK KOCble Cpesbl.

2. Bbilwe 0CHOBHOTO CTPyeobpasyoLwero KaHana Ha LTOKE XECTKO 3akpenneH gpnaHew ¢ BbiNOMHEHHbIMY
yrnopamu.

. YNopsbl BbINOMHEHbI Ha dnaHue Ha OOHOM AnaMeTpe C BO3MOXHOCTBIO NMEPEMELLEHUS MO pagnycy.
. Ha donaHue no paguycy BbINoONHeEHbI OTBEPCTUS.

. Boilwe dnaHua B BepxHen YacTy LWTOKa BbIMOSIHEHb! AOMONHUTENbHbIE CTPyeobpasyloLme KaHasnbl.
. B BepxHett yacTu LUTOKa B BOAONOABOASALLWIA KaHan YCTaHOBIEH WTyLEep B BuAe nansua.

. Ha BepxHelt yacTu wroka yctaHoBrneHa ¢ pe3eboBbIM coeanHeHrem npobka.

. Mexay WwTyuepoM 1 LTOKOM, a Takke Mexzay LUTYLLepoM U NPpOoBKOM yCTaHOBIEHbI NPYXUHbI.

. WTyuep BLIMOMHEH C OCEBbIM ¥ NOMEPEYHBLIM KaHanamm, a Takke KONbLEeBOW NPOTOYKON.

C uenblo NnpefoTBpaLLeHnst U3HOCa LUNMHAPUYECKON YacTu LLITOKa peakTMBHas fonaTka BhINoMHeHa C
NPoAOSibHLIMK yriopamun No Bcen AnmHe nonaTkn. Hag peakTUBHOM NonaTkon Ha LWTOKE XKECTKO YCTaHOBIEH
onaHeu. Ha dnaHue ¢ HWKHeRn YyacTu 3akpenseHbl ABa ynopa, pacrnonoXeHHbIX Ha O4HOM AnamMeTpe cnaHua.

Mpu paboTe goxaeBanbHOro annapara yrnopbl ¢ KOCbIM CPE30M, PacronoXeHHbIE NO BCEW ANUHE
peakTMBHOW NonaTkX, yaapsaT No ABYM Yropam, BbINOSIHEHHBIM C KOCbIMU Cpe3amu, PacnonoXeHHbIMK Ha
dnaHue Ha ogHOM AnameTpe. BeneacTeue aToro nponcxoauT NoBOpoT dhriaHua BOKpPYr ocy Wwtoka 6e3 6okoeoro
yaapa.

Tak kak YNopbl, PAcnofnoXeHHbie Ha peaKTI/IBHOVI nonartke, yoapsawT no ABYyM yrnopam, pacnonoXeHHbIM Ha
bnaHue Ha ofHOM AvameTpe, NPeAoTBPaLLanTCa yaaphkl No O4HON CTOpoHe WToKa. B pesynbTtarte
UMnMHOprYecKas 4acTb LUTOKA M BHYTPEHHSS LMNMUHAPUYECKasa YacTb PeakTUBHOM nonartku npv padote
[OXAeBarbHOro annapaTta He U3HaLLIMBalTCs U He pa3buBaloTcsa B OTNNYME OT AOXAEBanbLHOro annapara,
BbIGpaHHOro 3a NpoToTHN.

C uernblo N3MeHeHUst CKOPOCTY BPaLLEHMs KOPITyca Yropbl, PAcnorioXeHHbIE C HWKHE YacTu dnaHua,
YyCTaHOBMNEHbI C BO3SMOXHOCTBIO M3MEHEHNS NOMOXEeHUs no paavycy dnadua. [Npu yctaHoBKe ynopos Ha dnaHue
fanbliue OT OCY LITOKa CKOPOCTb BpaLLleHWNs Kopryca yBenuumeaeTcs, a 6rvke K OCU LLITOKa CKOPOCTb BpalleHnst
Koprnyca yMeHbLIaeTCs.
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Mpu paBneHuu Boakl B Tpybonposoge ot 0,15 go 0,2 MlMa BpatleHue noBOPOTHOrO KOpryca perynupyercs
M3MEHEHNEM KpersieHns hraHLua Ha LIToKe, T.€. KaK 1 y A0XAEBarbHOro annapara, BbibpaHHOro 3a npoToTun.

Mpu HM3KOM AasneHun BoAbl B Tpybonposoge (meHee 0,15 MIa) ynopbi, pacnonoxeHHbIE B HYWKHEW 4acTu
dnaHua, nepemMelLaloTcs Ha 6onblUMIA paanyc OT OCK BpallleHNst NOBOPOTHOMO Kopnyca.

Mpu BbICOKOM AaBrieHun Boabl B noasoasiiem Tpybonposoze (6onee 0,2 Mla) ynopbl, pacnonoxeHHble B
HWKHEN YacTu donaHua, nepemMeLLaTcs Ha MeHbLUMIA paguyc OT OCU BpalleHust MOBOPOTHOrO Kopnyca.

C uenbio U3MeHeHUs NonoXeHust yropoB Ha dnaHue, T.e. USMEHEHUs paanyca BpallleHus yrnopos, Ha
cbnaHue BbINOMHEHBI MO paguycy OTBEPCTUS], PacrofioKeHHbIE Ha OOHOM auamMeTpe.

Mpu ycTaHoBKe yNOPOB B OTBEPCTUSIX, PACMONOXKEHHbIX C pasHbiM PacCTOSIHUEM OT OCU BpallleHMs kopnyca,
BO3MOXXHO M3MEHEHUE CKOPOCTY BPALLEHNS] LUTOKA, TakK Kak MOMEHT U3rnbaroLmii, nony4yaemMblii npu yoape
YMOpOoB, pacnonoXeHHbIX Ha peakTUBHOM fonaTke, 00 ynopsl, pacnonoXeHHble Ha dnadue, OyaeT N3MeHATbCA.
Takum o06pa3om, N3MEHEHNEM MOSIOXKEHWS YNOPOB, PACNOSIOXEHHbIX Ha (ofiaHLe, AONONHUTENbLHO perynupyeTcs
CKOPOCTb BpalLeHus kopnyca. 3T0 3Ha4WT, YTO UMEETCHA BO3MOXHOCTb YBENMYMTL Ka4eCcTBO NONuBa opoLlaeMomn
nnowaau.

C uernblo NoBbILLEHMSI KAYeCTBa NoryMBa opoLlaemMol Nnowaan npeanaraemelil AoxaeBarnbHbl annapar
OCYLLECTBASIET NOMVB M3 JOMNOMHUTENbHBIX CTpyeobpasytolumx KaHanos. [Ins co3gaHus AONOMHUTENbHOM
[oxaesarnbHOM CTPyU Boile dhnaHLa B BePXHEN YaCTh LUTOKa BbINOSHEHb! [OMNOMHUTENbHbIE CTPyeobpasyioLme
kaHanbi. [pu nsmeHeHnn gaenexHnst BOAbl B Bogonoasogsuwem Tpybonposoge meHee 0,15 MMa nnm 6onee 2
MMMa nonve opolwaemor NAoLaam NPOUCXOANT U3 JONONMHUTENBHBIX CTPYeoGpasyoLLmMX KaHanoB, BbINOMHEHHbIX
B BEpPXHEN yacTu LITOoKa.

C uenblo npegoTepaLLeHys Nonnea opoLlaeMoit nnowaam n3 JoMnornHUTENbHbIX CTPyeobpasyroLmx
KaHanos fpu AaBneHny Boabl B Bogonoasoasilem Tpybonposoae ot 0,15 no 2 MIMa B BepxHelr 4YacTu LITOKa B
BOLONOABOASALLMIA KaHaN YCTaHOBMEH WTyLUep B Buae nansua. LUtyuep, ycTaHOBNEHHbI B BEPXHEW YacTu LWToKa,
nepekpbiBaeT AOMNOMHUTENbHbIE CTpyeobpa3sytoLlme KaHankbl.

C uenbro nonvea opoLLaeMon nnoLaamn 3 JonorHUTeNbHbIX CTPYeobpasyoLmnx KaHanos npy AaBneHum
BOAbI B nogsoasiuem Tpybonposone menee 0,15 Mla nnm 6onee 0,2 MlMa wryLep yCTaHOBMEH C BO3MOXHOCTBIO
OCEBOro NnepemMelLleHus.

C uenbio N3MEHEHUS NMONOXEHMS LWTyLepa Ans perympoBaHns SONOMHUTENbHOTO NofMBa OpoLLIaeMoNn
nnoLiazm npu U3aMeHeHnn gasneHns Boabl B NoABOAsLLIEM TpyGonpoBoae Mexay WTYLEPOM U LUTOKOM
yCTaHOBMNEHa NpPYyXuHa.

Mpu yBenuuyeHnn gasnexHvs Boabl B Bogonoasoasiwiem tpybonposoae 6onee 0,2 MlMa wryuep
nepemMecTuTCsi BBEPX MO LLUTOKY NO BOAOMNOABOASLLEMY KaHany 1 cTpyeobpasytoLe kaHarnbl, PacrofioXXeHHbIe Ha
LLITOKe, OTKPOHTCH 1 OyaeT NpomMcXoanTb AOMONHUTENbHLIA NONMB OpoLLaemMon NNoLLaav.

Mpy ymeHbLLeHM faBneHus BOAbl B NoABOAsALEM TpyGonposoae B BOJONOABOAsLEM Tpybonposoae oT
0,15 po 2 Mla, noa AeicTBUEM NPYXKMHbI LUTYLIEP NepeMellaeTcs BHU3 U JONONMHMTENbHbIE CTpyeobpasyoline
KaHarnbl nepekpbiBatoTcs. MNonue no opoluaemMoit nnowaau byaet npoucxoanTb TONMBKO U3 OCHOBHOMO
cTpyeobpasytoLLero kaHana, BbiNOMHEHHOro Mo PEaKTUBHOW NOMNaTKON.

C uenbio N3MEHEeHUs! YCUINUS NPYXXUH, OEACTBYIOLLMX Ha LWUTYLEep B BEPXHEN YacTu WToKa, yCTaHoBMneHa
npobka c pe3bboBbIM COEANHEHVEM.

Mpu BBOpaumnBaHuu NPobKM Ha LUTOK YCUNME MPYXKMHbBI Ha LUTYLIEp YBENUYMBAETCS U OOMOMHUTENBHbIE
cTpyeobpasytoLme kaHarbl OTKpbIBaloTCA Npu 6onee BLICOKOM AaBneHmun Boabl (Gonee 0,2 MlMa) B nogsoasiiem
TpybGonpoeoae, a npu oTBopaunBaHuy NPobKM yCeunme npyKmHbl Ha WITYLUEp YMEHbLUAETCS U OOMNOMHUTENbHbIE
CcTpyeobpasytolme KaHanbl 3aKpbiBaloTCs.

Mpw paeneHumn BoAbl B noapoaswiemM Tpydonposoae mexee 0,15 MIMa wtyuep nepeMectTuTcs BHU3 Mo
LUITOKY ¥ JONOMHUTENbHbIE CTPyeobpasytoLme KaHanbl Ha LLITOKE COBMECTATCH C KONbLEBOW KaHaBKOM,
BbINOMHEHHOM Ha wWTyLlepe. MNpn aTom GyaeT NponucxoaunTb MOSIMB U3 OCHOBHOTO U [JOMONHUTENbHbIX
CTpyeoOpasyoLmx KaHarnos.

BbisiBneHHble Npu3Haky TEXHUYECKOTO PELLEHUsI NpeanaraemMoro AoXAeBarnsHOro annaparta no3sonsoT
caenatb BbIBOL O COOTBETCTBMU TEXHUYECKOIO peLleHns Kputeputo «CyLLeCcTBEHHbIE OTNYKS».

Ha cur.1 nsobpaxeH goxaesaneHbii annapar (06wmin Bua); Ha ur.2 - peakTneHasa nonarka ¢ nonacTsMm
(BnA, cHU3Y); Ha bur.3 - peakTUBHas nonartka ¢ yrnopamu, BbINOSIHEHHLIMW MO BCEW ANVHe nonaTtku (BUA CBepxy);
Ha chur.4 - chnaxey ¢ ynopamu npuv BbICOKOM AaBrNeHny BOAbl B nogsoasAwem Tpybonposoae (Bna CHU3y); Ha
cur.5 - chrnaHel, c ynopamy Nnpy HA3KOM JaBneHnn Boabl B NoaBoasilemM Tpybonposoae 1 NonoxeHue yrnopos
OTHOCUTENLHO OCHOBHOMO CTpyeobpasyoLLiero kaHana; Ha ¢ur.6 - pabo4unit MOMEHT LOXOeBarbHOro annapara
npv gasnexHuu Boabl B noasoasiiem Tpybonposoge o1 0,15 o 0,2 Mla; Ha ¢wur.7 - pabounii MOMEHT
[OXAeBanbHOro annapara npu Aaenedun Boael B nogsoaswiem tpybonposoae 6onee 0,2 MlMa; Ha dowr.8 -
pabounii MOMEHT LOXAEeBaNbHOro annapara npu AasneHuy oAbl B nogsoasiem Tpybonposoae meHee 0,15
MMa.

JoxaeBanbHbI annapaTt COCTOUT U3 HAKWAHOW rarky 1, NMOBOPOTHOrO Koprnyca 2, peakTuBHOM nonaTku 3. B
NMOBOPOTHOM KOpryce 2 UMEKTCA BOAONOABOAALLMI 4 KaHan 1 OCHOBHOWM cTpyeobpasyowwmii KaHan 5 n
JononHuTenbsHsle cTpyeobpasytoLme kaHanbl 6 n 7.

Bbile HakmaHowm ranku 1 Kopnyc 2 BeINOMHEH B BUAE LUTOKa 8, Ha KOTOPOM MOABWXHO YCTaHOBEHa
peakTuBHasi nonatka 3. PeakTvBHas nonaTtka 3 ycTaHOBIEHa C BO3MOXHOCTBIO BPaLLATENbHOMO ABWKEHUS
BOKPYI LUTOKA 8, a Takke C BO3MOXHOCTbLIO NepeMeLLeHNs Nno WTOoKy 8 BAONb ero ocu.

Kopnyc 2 yctaHaBnuBaeTCsa CHU3Y HaKWAHOM ramku 1 n donkempyeTcs cTonopHon wandon 9. Mexay
KOprycoMm 2 v HakmgHon rankon 1 ycranosneHa BTynka 10 ¢ HeGonblmnm k03 OULIMEHTOM TPEHMS.



HakupgHas ranka 1 ¢ kopnycom 2, 3aoMKCUPOBaHHbLIM CTOMOPHOM LWanbon 9, KpenuTcs K BOAONOABOAsILLEMY
Bogonpoeroay 11 pe3bboBbiM coeagnHeHnem.

Kopnyc 2 oT oceBoro nepemeLleHus yaepxmsaeTtcs cH3y BTynkon 10 u BeicTynom, a BBepxy (Hag
HaKWHOW rarikon 1) CTONopHON wandon 9.

Ha wroke 8 ¢ BO3MOXHOCTbIO BpalLaTenbHOro ABMXEHWS 1 OCEBOro NepeMeLLeHUst NocaxeHa peakTueHas
nonatka 3. PeaktnBHas nonatka 3 cBepxy nMmeeT ynopbl 12 1 13, BbINOMHEHHbIE N0 BCeW AnvHe nonaTtku ¢
KOCbIM Cpe3oM, a cHU3y ronactu 14.

Ha wroke 8 Hag peakTBHOW nNonaTkon 3 ycTaHoBMeH XecTko cdnaHey 15 ¢ ynopamn 16 n 17,
BbIMOSTHEHHBIMU C KOCLIM CPE3OM.

Ynopbl 16 1 17 yCTaHOBIEHbBI C BO3MOXHOCTBIO M3MEHEHMS MOMOXEHNs1 No paguycy dnaHua 15. ns atoro
Ha ogHoM avameTpe dnaHua 15 BeinonHeHsl otBepcTya 18 ans kpennenus ynopos 16 n 17. (BuHTel gna
KpenneHust ynopos 16 un 17 k donanuy 15 He nokasaHbl).

Bbille >xecTko ycTaHoBneHHoro dnaHua 15 B BepxHel YacTy Wwtoka 8 BbINOMHEHb! AONONHUTENbHbIE
cTpyeobpasytoLme kaHansl 6 n 7.

B BepxHen yacTu WToka 8 B BoAONOABOAALLMI KaHan 4 ycTaHoBneH wrtyuep 19 B Buae nansua. Mexay
wryuepom 19 n wrokom 8 yctaHoeneHa npyxuHa 20. Ha wtoke 8 B BepxHen YacTy ycTaHoBneHa pe3bboBbiM
coefMHeHnem npobka 21. Mexay npobkoin 21 n wityuepom 19 ycraHosneHa npyxuHa 22. HatsxeHune npyxuH 20
u 22 perynupyetca npobkon 21, koTopas BBOPa4MBAETCS MUIMM BbIBOPAYMBAETCS Ha LUTOKE 8.

LWtyuep 19 BbINONHEH C KOMbLIEBOW kKaHaBKoW 23 u BogonoaBoaawmMmM kaHanom 24. Konbliepas kaHaBka 23
coeaviHeHa ¢ BOAOMNOABOASALLMM KaHanom 24.

MonoxeHwne ynopos 16 1 17 oTHOCUTENBHO OCK OCHOBHOTO cTpyeobpasytowlero kaHana 5 (npu pasnexHun
BOAbI B noasoasiuem Tpybonposoae 0,15-0,20 MIMa) perynupyeTcs uameHeHveM nonoxeHust nadua 15 Ha
WITOKE 8 U XapaKTepm3yeTcs YrrioMm .

Mpu naeneHun Boabl B nogsoasiuem tpybonposoae 11 6onee 0,2 MMNa nnu mexee 0,15 MlMa kayecTBo
nonvea opoLLIaeMon NoLaaun perynnpyeTcs nonoxeHmem yrnopos 16 n 17 0THOCMTENbHO OCY OCHOBHOIO
cTpyeobpasyioLLero kaHana 5, a Takke U3MEHEeHVEM paauyca BPaLLeHUs yNopoB U HaTshKeHeM npyxuH 20 n 22.

HoxpeBanbHbi annapat paboTaeT cneyroumm obpasom.

Bopa nog gaenexHveM v3 noasoasiuiero tpyoonporoga 11 noctynaet B kaHanbl 4 1 24, nanee yepes
OCHOBHOWM cTpyeobpasytowmii kaHan 5 BeibpackiBaeTcsa B Buae A0XAA Ha opollaemyto nrowans. lNMputom
[oXaeBarnbHas CTpysi, BO34ENCTBYS Ha peaKTMBHYIO nonaTtky 3 u ee nonactu 14, npoBopaynBaeT ee U
nepemetlaet seepx no wroky 8. Mpu atom ynopbl 12 1 13 Ha peakTMBHON fonartke 3, BbINONHEHHbIE C KOCbIMA
cpesamu, yaapsaioT no ynopam 16 n 17, Takke BbINOMHEHHbLIM C KOCbIMU CPe3aMu 1 YCTaHOBMNEHHbIM Ha dnaHue
15. ®naHel 15 ycraHoBMeH Ha LWUTOKe 8 xecTko. bnarogaps aToMy NOBOPOTHBINA KOPNYC 2 NOBEPHETCS Ha
HEKOTOpPbIW yron.

Tak kak aBa ynopa 12 1 13 BbINOMHEHbL! MO BCe ANIMHE peakTMBHOMW nonatkn 3 1 ynopbl 16 n 17
3aKpenneHbl Ha dnaHue 15 ¢ oguHakoBbIM paguycoM OT OCK LITOKa, MOBOPOT Kopryca nponcxoaut 6e3 60KoBbIX
yAapoB. 3a cyeT 3TOro He NPOUCXOANT U3HOC LIUIMHAPUYECKNX YacTew LUToKa 8 1 peakTMBHOW fnonaTky 3.

PeakTvBHas nonaTka 3 noa AeNCTBUMEM CBOEN TSHXKECTU NepPeMeCcTUTCA BHIU3 MO LUTOKY 8, 1 foxaeBanbsHas
CTPYSi ONAATb NPOBEPHET €€ 1 NOAHUMET BBEPX MO LUTOKY 8, Kopryc 2 CHOBa NOBEPHETCA OTHOCUTENBLHO HaKUAHOW
ranku 1. Takum oBpas3om, aBToOMaTUYECKV OCYLLECTBISETCS BPaLeHe Kopryca 2, T.€. BbINOMHAETCS NONuB
AoxgesarbHbIM annapaToMm Mo Kpyry.

Mop paBnexnvem Boapl B nogeoasuem Tpybonposoge ot 0,15 go 0,2 MlMa ckopocTb BpalleHus kopnyca 2
perynupyeTcs yriiom a, T.e. NonoxeHvem ynopos 16 n 17 oTHOCUTENbHO OCY OCHOBHOIO CTpyeobpasyoLuero
KaHana 5 nytem nosopoTa graHua 15 0THOCKMTENbHO LWToKa 8.

Mpu yBenuyenun pnasneHns sogbl 6onee 0,2 MIMNa ckopocTk BpalleHWs kopryca 2 Takke perynmpyertcsi
U3MeHeHUeM paguyca BpalleHnsi ynopos 16 u 17 nyTem nx nepemeLLeHns rno paguycy u KpenneHns nx Ha
dnaHue 15.

Kpome Toro, npu yBenuueHuu aaenexus Bodbl B noasoasiiem 1pybonposoge 11 6onee 0,2 Mla wryuep
19 nepemecTuTCsi BBEPX U OTKPOIOTCS AOMNOMNHUTENbHbIe CTpyeobpasyioLme kaHarnbl 6 n 7. B 310 Bpems nonus
opolaemon nnowaau 6yaeT npomMcxoauTb U3 OCHOBHOIO CTpyeobpasyoLero kaHana 5 v 4ononHUTENbHbIX
cTpyeobpasytomx kaHanos 6 u 7.

KauyecTBo nonvea opoliaemon Nnowaau, a Takke paguyc nonusa 13 OONONHUTENbHbIX CTpyeobpasyowmx
KaHanos 6 u 7 perynupyetcsa cxatueM npyxuH 20 n 22 nyTem BBOpa4YnBaHus Nin BbiBopavmBaHus npobkun 21 Ha
LUTOKe 8.

Mpu nameHeHnn gaBneHns Boap! B noasoasiwem Tpybonposoae 11 menee 0,15 MlMa yactoTta BpalleHus
perynupyeTcs nyTem U3MeHeHus yrna o v 4ONOMHUTENbHO YBENMYeHneM paavyca spatieHus ynopos 16 n 17
nyTem MaMeHeHust ux kpenneHus K pnaduy 15. Kpome atoro, wryuep 19 nepemecTutcs BHU3 NO LUTOKY 8 m
KoOmbLEeBas kaHaBka 23 COBMECTUTCA C AONONMHUTENbHBIMU CTPpyeobpasyolmmy kaHanamm 6 un 7. B peaynestate
NOnMB NPOUCXOANT U3 OCHOBHOMO CTpyeobpasytoLLiero kaHana 5 n AoNonHUTenbHbIX CTPyeobpasyroLmx KaHanos
6un7.

MameHeHrem nonoxeHus ynopos 16 n 17 oTHocutenbHO ocu BpalleHus cdnadua 15 perynupyetcs
CKOPOCTb BpaLleHus koprnyca 2.

Mpu pasneHun Boabl B noasoaswem tpybonposoge 11 meHee 0,15 MlMa ynopb! 16 1 17 nepemeLyatotcs no
dnaHuy Ha Gonbluee paccTosiHMe OT OCK LITOKa 8.

Mpu naeneHnun BoAbl B noasoasiem Tpydonposoge 11 6onee 0,2 MIMa ynopsl 16 1 17 nepemellaioTcs no
cbnaHuy Ha MeHbLIEeE PacCToOAHME OT OCH LUTOKA 8.



[aBsneHue Boapbl B nogogsiilemM Tpybonposoae 11 npu ero konebaHnax 4ONOMHUTENBHO perynupyeTcst
nyTem BBOpPa4MBaHWNsS Unv BbIBOPaYnBaHns Npobkm 21 Ha wTok 8.

VMcnonb3oBaHue npeanaraemoro AoXaeBarnbHOro annapara obecneynBaeT Ka4eCTBEHHbI NOMNMB
opoLlaemo nnowaamn, HagexHoCcTb B paboTe M BO3MOXHOCTb MONMBa NPy HU3KOM M BbLICOKOM AaBMNEHNW BOAbI B
nogBsogsilem Tpybonposoae.
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JoxaeBanbHbIn annapar, cogepXaliuii Ha nogsoadAem TpybonpoBoae HAaKUAHYH ranky, LapHUPHO
NMOCa)KEHHYIO Ha MOBOPOTHBIN KOPMYC C BOAOMOABOAALLMUM U CTPye0oOpasyloLLMM KaHarnoMm, BbINOSIHEHHbLIM B BUAE
BEPTMKaNbHOrO LUTOKA, peaKTUBHLIN NPUBOA, BbINOMHEHHbLIN B BUAE NONATKW, LUAPHUPHO C ABYMS CTYMNEHSIMU
cBOOOHO YCTAHOBIIEHHON Ha LUTOKE U CHAaBXXEHHOWM CO CTOPOHBI CTpyeobpa3sytoLlero kaHana nonacrsamu,
OTNMYaLLMIACS TEM, YTO peakTMBHas flonaTka CBepXy Mo BCeW AfnVHE BbINOMHEHA C ABYMS BbICTYNaMu, Ha LUTOKe
)KECTKO 3aKpenseH cprnaHel, ¢ BbIMONIHEHHLIMU MO AMAMETPY yropamu ¢ BO3MOXHOCTLIO NepeMeLLeHNs yNIOpPoB Mo
BbIMOSTHEHHbBIM MO Pagnycy OTBEPCTUSAM, Bbille dnaHua B BEPXHEN YaCTyW LUTOKA BbIMOMHEHb! AONOMNHUTENbHbIE
cTpyeobpasyloLume kaHarbl, CBepXy LUTOKa B BOAONOABOASALLMIA KaHAN YCTAaHOBIEH LUTYLEP, BbIMONTHEHHbIN B
BMAe nanbLa, 1 npobka ¢ pe3pboBbIM COeANHEHMEM, MEXAY LUTYLEPOM, LUTOKOM 1 NPOBKOW YCTaHOBMEHbI
NPYXWHbI, Y LUTYLLEP BbINOSTHEH C OCEBLIM M MOMNEPEYHBIM KaHanamu 1 KOmnbLIEBON NMPOTOYKOWN.
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