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F04 B 19/14

MaJioradapuTHbIi JIEHTOUHBLIH BOAONOILEMHHK

H300peTeHne oOTHOCHUTCA K OOJACTH HAacOCOCTPOEHHS, B YaCTHOCTH, K
KOHCTPYKLMH JICHTOYHBIX BOAOMOJLEMHHMKOB C OTKPBITOM BOJIOHECYLICH BETBH
TIEHTBl U MPOTHBOCKPYYHBAIOIIUMCS] YCTPOHUCTBOM, U MOXKET OBITH HCITOJIB30BaHO
U1 OJBEMA BOJBI M3 IOJ3EMHBIX BOJAOMCTOYHUKOB, HAIPUMEP, CKBAXHUH IPH
MMPOEKTHPOBAHHH CHCTEM BOLOCHA0XKEHUS IS JKHBOTHOBOJACTBA.

H3BecTeH JEHTOYHBIH BOJAOMOABEMHHUK NI MOABEMA BOJBI U3 CKBAXKHUH
( aBropckoe ceuyierensctso CCCP  SU Ne 1751398 Al, kn. FO4B 19/14, 1992r,
bron.Ne28), cocrosuiuii u3 pabodero opraHa, BBIIOJIHCHHOTO B BHJIC OTKPBITOH
OCCKOHEYHOW JICHTHI, OrHfaroled  BEAYIIMM M HATSKHBIE  IIKUBBI, 5|
BOAONIPHEMHOIO KOpIyca, OJHH H3 HATSDKHBIX IIKHBOB CBSI3aH C IPy3oM H
pasMelEH B CKBaXXMHE W CHa0XEH ABYMsSI TMOBOPOTHBIMH phlY4araMu M IBYMs
pPOJIMKaMH, 3aKpElI€EHHBIMH Ha HIDKHMX KOHIL[AX pPBIYaroB ¢ BO3MOXKHOCTBIO
KOHTaKTa CO CTEHKAMH CKBAXKHHBI, IPHYEM BEPXHHE KOHLB! PLIYAaroB LIAPHHPHO
CBSA3aHEI C TPY30M.

HenocratkoM 3TOro  JIGHTOYHOI'O BOJOIIOABEMHKKA ABJSICTCS  HE
BO3MOKHOCTb PETYIHPOBAHHS pPAcCTOSHHMS MEXIAy BETBIMH BOJOHECYILUEH H
HHUCXOJAIICH JICHTHl B CTOPOHY YBEJIMYCHHUS, YTO OTPAHMHYMBACT €TI0 NPUMEHCHHE
OpH YBEIWYEHHH BBICOTHI BomomoabéMa. Tak Kak C YBEJIHYEHHEM BBICOTHI
BOJONOABEMA BEPOSITHOCTh CIMUIAHUA BOJOHECYUICH M HHCXOJAINICH BETBEH
JEHTHl TIPH TEXHOJOTHYECKOM IIpPOLEcce BOAOMOILEMA YBEAWYMBAETCH H3-3a
YBCIMYCHUA aMIUTMTYAbl KOJcOaHHs BETBCH JICHTHL B pesynbrate ciMmaHus
BETBEH JIEHTHI 3HAYMTENBHO YMEHBINAETCA [MoJada BOAOMOABEMHHUKA H
YBEJIMYMBACTCH TOTpeOisieMas MOIIHOCTH BIUIOTH JIO CPbIBA TEXHOMOTHYECKOIO
mpouecca  (CaMOBBIKJIIOYCHHST  MPHBOLHOIO  JBHTATensl OT  [EPErpysok).
HepocrarkoM JIGHTOUHOTO — BOJIONOALEMHMKA SIBJISIETCS TAKXKE  CIIO0XHOCTH
YCTAHOBKHM HATSXKHOTO ILIKHBA € TPYy30M M ABYMA MOBOPOTHBIMHM pblYaramMu C
POJIMKAMU, UIAPHUPHO CBS3aHBIMH C IPY30M, [PU  3alpaBKH €r0 BO BHYTIPb

CKB4)XHHBI B HAYAJIC MOHTAXKA, TdK Kd4dK YIr'OJl HaKJIOH4a PpPbI4aroB € poOJIHKaMH
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PacIiOJIOKEH B HIDKHEM IIOJIOKEHHH OTHOCHUTENIBHO OCH HMX ITIOBOPOT4, H
HEJOCTAaTO4YHAsE  €ro  HaEKHOCTh OPH  TEXHOJIOIMYECKOM  [IPOLIECCE
BOAONIOABEMHHMKA H3-3a HEAOCTATOYHO TOYHOrO LCHTPUPOBAHKWS B BUIIE KOHTAKTa
JIBYX POJIMKOB IIOBOPOTHBIX PHIYAroB B OJ{HOM ILJIOCKOCTH.

TexnomornyeckuM HEAOCTATKOM JIEHTOYHOTO BOJONOABEMHHKA SABISETCS HE
BO3MOXKHOCTE  HANOPHOM  MOAa4YHd, HCOOXOJMMOH, HaIpHUMEp, JUIst
BogooOeclIeueHHsT TOTpeOUTENs], €cId OH HaXOOWUTCA  Ha pacCTOAHHH OT
BOJAOUCTOYHMKA, Y JUISI APYTHX OIECpaluil Ha BOJAOIMIOMHOM IYHKTE, HAPUMED, IS
MIPOMBIBKH BOJOINOWHBIX KOPBIT OT 3aMbUIEHHA H JIp.

[Ipu4nHOI HEAOCTATKA ABJIACTCSA KOHCTPYKIIMS BOJIOTIOAbEMHHUKA.

H3Becten ManorabapHTHBIH JIEHTOYHBIH  BOJOMOABEMHHK  C
IIPOTHBOCKPYYHUBAKIIUMCA  yCcTpoHcTBOM  (A.A.SIkoBieB Teopetnueckue
OpPEeAnoCbIKM 1Mo pabodyeMy  opraHny  MajorabapuTHOrO  JICHTOYHOTO
BogonoasEMHUKA// TIpobaeMbl MEXaHHU3aIUU CEIbCKOX03AHCTBEHHOTO
npousBoacTBa Pecnyonuku Kaszaxcran: KO0un.c0. nayu.1p. (mocB. 50-1€THIO HHCT.
KasHUHUMOICX).-Anmater: PHU «bactray», 1997. - C. 111-116.; A.A.fIxoBneB ,
A.P KonsipbaeB HccnegoBanue MpOrpecCHBHBIX TEXHOJOTHM MoabEMa BOABI M3
cKBa)KHMH//Pa3paboTka MaIMHHBIX TEXHOJIOTHI A MPONU3BOACTBA U MepepaboTKH
CENBbCKOX03IMCTBeHHOM mnponykuun: CO.Hayuy.Tp. / KasHUHUMDOCX.-AnMmartsl:
PHU «bactay», 1998. - C. 202-210), cocTosmuii n3 padbouei OTKPHITOH JEHTHI,
HIKHBOB BEIYILETO U MOMKUMHOIO, BOAONPUEMHON KOPOOKU M HATSIKHOTO OJIOK-
UIKUBA € HPOTHBOCKPYUYHBAKOIIUMCS YCTPOHMCTBOM, OTKPBITasi JEHTa KOTOPOIO
orudaer BCAVIIHI, HATSKHOH H IMOMKHMHOM IIKHUBBI H IPHBOJHMTCS B JBIKCHHE
OT  BEAYIIETrO IIKHBA BOJAONPUEMHOM KOPOOKHM U JIBHIXKETCS B CKBXHHE TIPH
YaCTUYHO MOTPY:KEHHOM TOA  JAMHAMHYCCKHI  YPOBEHb BOJBI, MpPH 3TOM
MPOTUBOCKPYUHMBAIOLICE YCTPOHCTBO, YCTAHOBICHHOE HA HATSHKHOM OJIOK-LIKHBE,
OpU ONpeAcHEHHBIX YCIOBMAX MPEJOTBpPallacT  CKpyYHMBaHUE W CIMIIAHKUE
BOJOHECYILEH W HUCXOAALIECH BETBEH JICHTHI.

Henocratkom 31010 JIGHTOUHOrO BO/IOIOIbEMHKKA SIBIISIETCS  HE

BO3MOXHOCTE PCTYJIHPOBAHHA  pacCTOAHHA MCKIAY BCTBAMH BOI[OH@CY[Heﬁ H
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HHCXOJALIEH JIEHTHEl B CTOPOHY YBEJIMYEHHS A0 ONTHUMAJILHOTO €ro 3Ha4€HUs B
3aBUCUMOCTH OT BHYTPEHHETO JHAMETPA CKBAXHUHBI M BbICOTHI BOJOIOABEMA, YTO
OIpaHAYUBAET €ro NPUMEHEHUs TNPH YBEJIHMYCHHH BBICOThI BOAONOABEMA. TaK Kak
C YBEJIUYECHUEM BBICOTHI BOJIONOBbEMA BEPOATHOCTh CAMUIIAHMS BOJOHECYIICH H
HHUCXOJALIEH BETBEM JIEHTHI TMPHU TEXHOJIOTUYECKOM IIpoLecce BOAOMOIbEMA
YBEIMYHBACTCS HM3-32 YBCIMUYEHHS aMIUIHTY/(bl KoJeOaHus BETBEH IIeHTH. B
pe3yabTaTe CIWIMAaHWs  BETBEH JICHTHl  3HAYWTEIBHO YMEHBIIACTCA IoJaqda
BOAOMOABEMHHKA U YBCIMYHMBACTCS MOTPCO/IsieMas MOIIHOCTb BILIOTH 1O CPHIBA
TEXHOJIOTHYECKOTO ITpoLEecca.

HenocratkoM JIEHTOYHOrO BOAONOABEMHHKA SBIAETCS TAKXKC CIOXHOCTH
YCTaHOBKH HATSHKHOTO OJIOK-ITKHBA C TPOTHROCKPYUYHBAIOMIMMCS YCTPOHCTBOM MPH
3allpaBKU €ro BO BHYTPh CKBa)KMHBI B HAauajle MOHTaXa, TAK KakK yroj HaKJIOHA
LIAPHUPHEIX PbIYArOB C POJHKAMH  PACHOJOXKEH B HWKHEM MMOJOKEHHH
OTHOCHTEIBbHO OCH MX IMMOBOPOTA MO/ ACHCTBHEM HATSKHOTO Ipy3a.

TexHonorn4ecKuM HEJOCTATKOM JICHTOYHOIO BOAOMOABLEMHHUKA SBAACTCS HE
BO3MO)KHOCTh  HANOPHOHM  MOJa4H, HCOOXOAUMOH, Hampumep, 151
BOAOOOECIICUCHHUST TOTPEOUTENd, €CIM OH HaXOOUTCA  Ha PacCTOAHHH OT
BOJOUCTOYHHKA, U JJIA APYTHX ONepalHii Ha BOJOMMOWHOM MYHKTE, HAPUMEp, A4
[MPOMBIBKH BOAOTIOMHBIX KOPBIT OT 3aMbUIEHUS W .

[IpuuuHON HEJOCTaTKA ABAAETCS KOHCTPYKIIHA BOAOIOABEMHHKA.

HseecteHn MaJIOrabapuTHBIH  JICHTOYHBIH BOJOMNOABEMHHUK  C
MPOTHBOCKPYUYHMBAKIIHUMCS YCTPOUCTBOM JIISL NOABEMA BOJBl M3 CKBaXUH
(ITatent KZNe 33312 Al, k1. FO4B 19/14, 2019r, Bron.Ne), cocrosinuii u3 pado4ci
OTKPBITOM JICHTHI, IKUBOB BEAYIIETO M TOKHUMHBIX , BOJIONPHEMHON KOPOOKH H
HATSOKHOTO  OJIOK-IIKHBA C  OPOTHBOCKPYYHMBAIONIMMCS  YCTPOMCTBOM,
BKJIIOYAIOIIUM CIBOCHHBIE LIADHUPHBIE PhIYAld, OCHOBAHUS KOTOPBIX LIAPHHPHO
COC/IMHEHBI C KOPIIYCOM HAaTAXKHOTO OJIOK-IIKUBA M HATIMHOTO I'Py3a, @ KOHIIbI
HMMEIOT POJIMKH, KOHTAKTHPYIOILIHE C BHYTPCHHEH [MOBEPXHOCTLIO 00CagHON TPYOI
CKBOXHHBI B TPEX €€ IUIOCKOCTAX, ofecneuuBas HaAEKHOE HUX LICHTPUPOBAHUE.

OTKpBITaH JICHTA KOTOpOro orudaer BGI[YU.II’II:‘I, HATHKHOW M MOJKHUMHBIC IIKHBBI
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W MPUBOAHUTCA B ABW)KEHHE OT  BEAYLIErO IIKHBA BOJONPHEMHOW KOPOOKH H
JABWXKETCS B CKBAKMHE MPH YACTHYHO NOIPYKEHHOU MO/ JIMHAMHYECKUNA YPOBEHB
BOABI, TIpU 3TOM padodas  OTKpbITag JIEHTA  BBIMOJIHEHA C BO3MOXKHOCTHIO
PEryMpOBaHUsL PACCTOSHUA MEX/ly BOJOHECYILEH U HUCXOISAIEH BETBAMU JICHTHI
IO ONTHMAJIBHOTO 3HAYEHHA B CTOPOHY YBEJIHYEHHsS 3a CUET BBIMOJIHEHHSA
MPH>KUMHBIX LIKMBOB, OTKJIOHSIFOIIUX HUCXOJSIIIOK BETBb JICHTHI, PETyIHPYEMbIX
B TOPH3OHTANIBHOM TIOJIO’KEHHUH, a TaK)Ke BBIMOJHEHHS TPOTHBOCKPYYHBAIOIIETO
YCTPOMCTBA HATSHKHOrO OJNOK-IIKWBA ¢ YTJIOM HAKIOHA LIAPHUPHBIX PBIYArOB C
POJUKAMH B BEPXHEM TIIOJOKEHHH OTHOCHTEIBHO OCH MX MIOBOPOTA U CHaOXKEeHHA
ylmopamu, OrpaHHYHBAIOIIUMHE HOBOPOT  IIAPHHUPHBIX  PbIYAroB [0
TOPH30HTAIBHOTO UX TOJIOKEHHS.

IMosKUMHBIC 1IKUBBI, YCTAHOBICHHBIC B BOJIONPUEMHON KOPOOKE U B OJIOK-
LWIKWBE, CHA0XECHbl [IAPHHUPHO-OMOPHBIMH TATAMH, PETyJUpYEMbIe 170:¢
MEPEMEIIICHUE MOCPE/ICTBOM  JIOTIOMHHUTCIBHBIX TAT, CHA0XKEHHBIX, HAPUMED,
MY(TOBBIMH Pe3b0OBBIMH COCAUHCHUAMM 1 8.

Bomompuémuas kopobOka cHaOxeHa  TpyOoil, KoTOpas BEpXHEH YacThIO
XKECTKO coeauMHeHa ¢ e JHHIIEM, a HIDKHAS 4acTh cHa0XeHa KECTKO
3aKpeIVIEHHBIM  OCHOBAaHMEM, KOTOpPO€  YCTaHaBIMBAeTCs  INPH MOHTaXe
BOAOTIOABEMHHUKA HAa OTOJIOBOK 00CaIHON TpYyOBl CKB&)XHMHBI M KpEMHUTCS K HE
YCTAaHOBOYHBIMH BUHTaMH.

HenocrtatkoMm »TOr0  ManorabapuTHOrO JICHTOYHOIO — BOJOMOABEMHHKA C
IPOTHBOCKPYUMBAIOILMMCSL YCTPOHCTBOM SIBJISIETCH HE BO3MOXKHOCTH HALIOPHOH
mo/1a4qH, HCOOXOAMMOH, HAPUMED, A BOJOOOCCICUCHHUS TOTPEOUTEINS, CCIIU OH
HAXQJMUTCA HA PACCTOSIHUM OT BOJOUCTOYHMKA, W JUISL JPYTHX ONeparuid Ha
BOJIOMIOMHOM ITYHKTE, HATIPUMEP, JI7151 TPOMBIBKH BOJAOMORHBIX KOPHIT OT 3aIbICHHUS
U Jp.

[IpuuuHOIT HETOCTATKA ABIACTCS KOHCTPYKUMS BOJIONOIBEMHHUKA.

3amadeil u300peTeHus ABNSETCA CO3JaHHE  MalorabapuTHOrO JICHTOYHOIO
BOJONIOABEMHMKA TE ¢ NPOTHBOCKPYUMBAIOIUMCS YCTPOUCTBOM C YIIYYIIEHHBIMH

MOKa3aTCIAMH — HEI]'IOpHOﬁ IMmoga4dH.



Texuuueckuid pe3yabTaT H300peTEHHUS ~— YIYUIICHHE JHEPreTHYECKHX
[OKa3aresle  I1yTeM  COBEPUICHCTBOBAHMS  TEXHONOIMUECKOIO  IIpolecca:
BO3MOXHOCTh  HAMOPHOM MOJa4YM NOCPEACTBOM CHA0XKEHHS MallorabapuTHOro
JIGHTOUYHOI'O BOJAONObEMHUKA HACOCOM LISl HAIIOPHOM 110/1a4H BO/IbI, BLIIOQJICHHTO,
HampuMep, LEeHTPOOEKHBIM C MPUBOLOM OT Bajla OapabaHa BOZOMOAHMMAaeMOH
JIEHTHI MOCPEACTBOM KIMHOPEMEHHOW NEpejaud U CHA0XKEHHUsI BOJOIPHUEMHOIO
KOpIyca B €ro HHXKHEH 4YacTH BOJOHAIONHAEMOW KaMepoH, B KOTOPYHO MOA
YPOBEHb BOJBl MOMEHIEH KOPIYC Hacoca ¢ padouuM KOJIECOM, HEIMOJBHKHO
COEIUHEHHEIH C BOJONPUEMHOM KOpOOKOH, IIPH 3TOM BaJl Kojieca Hacoca CHaOXEH
IIPUBO/IHBIM IIIKMBOM, @ HAIIOPHBIH NATPYOOK Hacoca CHA0XKEH BOJOOTBOIHBIM
naTpyOKOM C BEHTHJIEM H PYKaBOM.

TexHuueckuii pe3yabTaT JOCTUrACTCA TEM, YTO MaJorabapyUTHEIA JICHTOYHBIH
BOAONOABEMHUKTE € MPOTHBOCKPYYMUBAIOIIUMCS YCTPOMCTBOM, COCTOSILUMH W3
paboyeii OTKPHITOH JICHTBHI, IIKMBOB BEAYIICTO U TIOPKHMHOTO, BOJOTIPHEMHOM
KOpPOOKHM M HATSHKHOTO OJIOK-LIKMBA ¢ MPOTHBOCKPYYHBAIOIIMMCS YCTPOHCTBOM,
OTKpPBITAs JICHTA KOTOPOIO Oru0acT BEAYIIMH, HATSHKHOM M MO/KMMHOH IITKHBBI
W NPHUBOJAHUTCA B ABMXKEHHE OT  BEAYLIEro MKHBA BOAONMPHEMHOH KOpOOKH M
JBIKETCS B CKBaYKUHE MIPH YACTUYHO IOTPY>KEHHOW MO AWHAMHYECKHH YpOBEHB
BOABI, IIPM OTOM [POTHBOCKPYYMBAIOUIEE YCTPOMCTBO, YCTAHOBJIEHHOE Ha
HaTs)KHOM ~ OJIOK-IIKHBE, TIpH  ONpeAei€HHBIX YCIOBUSX MNpeAoTBpallacT
CKPYYMBAHUE U CIIMIIAHUE BOJIOHECYIIICH M HUCXOAIICH BETBEH JICHTHI, IIPH YTOM,
pabouasi  OTKPBITAasl JIGHTA BBINOJIHEHA C BO3MOXKHOCTBK)  PEryJIHPOBAHHS
pacCTOsAHMS MEXJAY BETBAIMHU BOJOHECYIIEH UM HHUCXOAAIICH JEHTHl [0
ONTHMAIIBHOI'O €ro 3HA4YEHHMS B CTOPOHY YBEIWYCHHS 32 CYET BBINOJHCHHSA
MPIKUMHOTO [IKMBA BOJAONPHUEMHON KOPOOKH, OTKIIOHSIONICTO HHUCXOIAMIIOK
BETBb JICHTBI, PEryJUPYEMbIM B TOPHU3OHTAIBHOM MOJOKEHHH H  CHAaOXKCHHS
HATSHKHOTO OOK-IITKKMBA ¢ MPOTHBOCKPYYMBAIOIIUMCS YCTPOHCTBOM TIPMXKUMHBIM
LIKABOM, PETYIUPYEMBIM OTKJIOHEHHE HHCXOAAICH BETBH JIEHTHl B
FOPU30HTANBHOM HAIIPABIICHHUH, A TAKXKE BBIIOIHECHUSA HIPOTUBOCKPYYHBAKOIIETO

YCTpOﬁCTBa HATSHKHOTO OJIOK-IIKHBA € YIJ1OM HAKJIOHA HIAapHHPHBIX PbIYAroB C
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POJIMKaMH, KOHTaKTHUPYIOLMMH C BHYTPEHHEH ITOBEPXHOCTBIO CKBAKHHEI, B
BEPXHEM [OJIOKEHUU OTHOCHTEIBHO OCH UX IMOBOPOTA U OIPAHUHYEH UX IOBOPOT
J10 TOPU30HTAIBHOTO MOJIOKEHHUA, COIVIACHO H300peTeHnI0, CHA0XXEH HACOCOM TS
HANOPHOMN 1101241 BO/IbI, BBIOJICHHBIH, HAPUMED, HEHTPOOCIHKHBIM C IPHBOJIOM OT
Baja ©OapabaHa BOJOMOJHMMAEMOW JIEHTBI TOCPENCTBOM KIIMHOPEMEHHOU
nepejavyd, a  BOAOHpPUEMHAs KOpoOKa  cHaOXKEeH B €ro HUKHEH YacTd
BOAOHAMOJIHAEMON KaMepol, B KOTOPYIO IMOJ YpPOBEHB BOJBI MOMEIIEH KOPIYC
Hacoca ¢ paboOyuM KOJIECOM, HCMOABIDKHO  COCAMHCHHBIH C BOAONPUEMHOM
KOpOOKOM, MpH 3TOM Bajl Kojeca Hacoca CHAaOXEH TMPHBOIHBIM MIKHBOM, a
HAMOPHBI MaTpyOOK HAacoca cHaOXKEH BOJIOOTBOIHBIM MATPYOKOM C BCHTHIICM H
PYKaBOM.

IIpyunHHO-CICACTBEHHAA CBsI3b MCEKJAY TCXHHYECKHM pPE3ylbTaTtOM H
CYILECTBCHHBIMM ~ MPU3HAKAMH  OYCBHAHA: CHaDxeHus  ManorabapuTHOTO
neHTo4HOoro BojaonoAbEMHUKATE HacocoMm 14 HanopHON MoAadd  BOJBI,
BBIMIOJICHHOTO, HAanpUMep, LUEHTPOOEXHBIM € NPUBOAOM OT Bajla Oapabana
BOJOIIOAHUMAECMOH  JICHTBI IOCPEICTBOM  KIMHOPEMEHHOHM Mmepejadu, a
BOAOIPUEMHOIO KOpIlyca CHAaOKEeHHS B €ro HWXKHEH 4acTH BOJAOHAMOIHAEMOM
KaMepoi, B KOTOPYIO I0J YpOBEHb BOABI NOMEIIEHHOTO KOPITyca Hacoca ¢ pabodum
KOJIECOM, HEIMOJBKWKHO COCAMHEHHOTO C BOJONPUEMHON KOPOOKOH, MpU  ITOM
cHaOXeHHs BaJla Kojieca Hacoca TPHUBOIHBIM LIKHBOM, a HalmopHOTO natpydOka
HAcOCa BOJOOTBOJHKIM HATPYOKOM C BEHTWJIEM M PYKaBOM, oOccCriecuMBacTCs
HaIOPHOH IOjJauek, HEOOXOAUMOM, HanpUMED, JUIsL  BOJOOOECTICUCHHSA
MOTPEOUTEIISA, CCITM OH HAXOAUTCS HA PACCTOSHUM OT BOJIOMCTOYHUKA, M [T JPYTHX
onepalvi Ha BOJIONIOUHOM IIYHKTE, HAIPUMED, /UL [IPOMBIBKY BOJAOIIOHHBIX KOPBIT
OT 3albUICHUSA | JIP., T.C. K PACIIMPCHUID 00JIaCTU €ro MPUMCHCHUS.

Takum oOpaszoM, 3asABiACHHASA CPyNNa MPU3HAKOB 00eCNeYnBacT YNYYILECHUE
MmoKa3aTesic ManorabapuTHOTO JICHTOYHOTO BOJAOMOABEMHHKA, T.€. TEXHUYCCKUH
pe3ynbTaT JOCTUTAETCS.

CyniHocTh M300peTeHus noscHseTes yepre:xom (dur. 1, @ur.2 u Our.3).



ManorabapuTHbelii JIEHTOUHBIM BogonoabéMHUK TE coctout w3 paboucii
OTKPBITON JICHTH! 1, LIKMBOB BEJAYUIErO 2 U NOPKUMHBIX 3 U 4, BOOLPUEMHON
KOPOOKH 5 M HaTS>KHOTO ONOK-ILKUBA 6 ¢ MPOTUBOCKPYYUBAIOIINMCS YCTPOHCTBOM
7, BKIIOUYAKOLIMM CJBOEHHBIC LIAPHHUPHBIE pblMarud 8 U 9, OCHOBAHUA KOTOPBIX
IIAPHAPHO COEAWHEHBI C KOPITyCOM HAaTKHOTO OJIOK-INKHBA 6 U HaTSHKHOTO Ipy3a
10, a KOHIIBI HMEIOT POJUKHK 11, KOHTAKTHPYIOIHE ¢ BHYTPSHHEH ITOBEPXHOCTHIO
obcagHol TpyObl CKBaXXKWHEI 12 B Tp€X €€ MIoCKOCTAX, oDecTieunBas HaIEXHOE UX
teHTpupoBanue. OTKpeITas jicHTa | KOTOpOro orubacT BEAYILHE 2, HATIKHOH 6
W NOJUKUMHBIE 3 U 4 MIKHBB H MPHUBOIWTCA B ABMKEHHE OT BEIYILIEro MIKHBa 2
BOJIONIPUEMHON KOpPOOKHM 5 M JBHXKETCA B CKBRXHMHEC |2 OpM 4YacTUUHO
NOTpYKEHHON MO AHHAMHYECKHI YPOBEHB BOIBI, IIPHA 3TOM pabouasl OTKpHITast
AeHTa | BBIMONHEHAZ € BO3MOXXHOCTBID  PETYJIMPOBAHUS  PacCTOSHUS MEKIY
BOAOHECYIIEH M HUCXOIALICH BETBAMM JIEHTHl 1O ONTHMAIBHOTO 3HAYEHUS B
CTOPOHY  YBEIMYEHHMs 3a CHYET BBIMOJHEHMUS IPHKUMHBIX IIKUBOB 3 u 4,
OTKJIOHSIOIIMX HUCXOASUIOI BETBb JIEHTHI, PEryJUPYEMBIX B TOPH30HTAIBHOM
MOJIOKEHUM, A TaKKE BBINOJHEHHS MPOTHBOCKPYUYUBAIOIIEro YCTpoiicTBa 7
HATSKHOTO OJIOK-IIKMBA 6 C YIJIOM HAKIOHA LIAPHUPHBIX phIYaroB 8 u 9 ¢
ponvkamMu 11 B BepXHeM TOJOXKEHHH  OTHOCHTEIBHO OCH KX IIOBOPOTa H
cHabeHus ynopamu 13, orpaHH4YMBAIOIMMH [TOBOPOT IIAPHUPHBIX PHIYAroB 8 110
TOPU3OHTAJIBHOTO HX MOJ0KEHH .

IlomxuMHBIE KUBEL 3 M 4, yCTAHOBJICHHBIC B BOJIOIPHEMHOMN KOpOOKE 5 U
B OJIOK-IKKBE 6, CHAOKEeHBI LIAPHUPHO-ONIOPHBIMHU Tiramu 14 u 15, perynupyemsie
X IEPEMCIICHHE ITOCPSJACTBOM JAOMOJHUTCIbHBIX TAT 16 u 17, cHaOXEHHBIX,
HarpuMep, MyPTOBBIMH Pe3600BBIMU COCIMHEHHUIMH 18,

Bogompuémuas kopodka 5 cHabxkeHa TpyOoii 19, koTopas BepXHEH 4acTbiO
KECTKO coelMHeHa ¢ e [JHUINEM, a HWKHSA 4YacTh cHabxeHa KECTKO
3aKpernEHHBIM  OcHOBaHMEM 20, KOTOpoe  ycTaHaBIMBAETCS IPH MOHTAXKeE
BOAOMNOABEMHHKA HA OrOJIOBOK 00caaHON TpyObl CKBayKUHBI 12 M KpenuTCs K HEeH

YCTAHOBOYHBIMH BUHTaMU 2 1.



MasoraGapuTHbli JIeHTOYHBIH BogonoabEMHUK TE cnabxén nacocom 22 ans
HAMOPHOM 11012491 BO/Ibl, BBEITIOJICHHBIN, HATPUMED, IIEHTPOOESIKHBIM C TPHBOJIOM OT
Baja ©OapabaHa BOJONOJAHMMAEMOH JEHTBl MOCPEICTBOM wKupa 23 WU
KJIMHOPEMEHHOHU repenauu 24 v, a BOJONpHEMHas KopoOka 5 cHabxkeHa B €ro
HWKHEW 4YacTH BOJOHAMOIHSEMOW KaMepod 25 ¢ KpBIIIKOH 26, B KOTOPYIO TMOJ
YPOBEHB BOJIbI IOMEIEH KOPIyC Hacoca 27 ¢ pabouum KonecoM 28, HEMO/IBHKHO
COeIVHEHHEIN ¢ BOJONMPHEMHOMN KOopoOKoil 5, mpu »ToM Ban 29 koneca Hacoca
cHAOXEH mnpuBOAHBIM 1IKMBOM 30, a HamopHbIH maTpyOok 31 Hacoca cHaOXEH
BOJOOTBOIHBIM MaTpyOKoM32 ¢ BeHTHNEM 33 U pykaBoM 34.

ManorabapuTHBIH JCHTOYHBIA BojonoabéMHUK T.E paboraeT crneayromum
o0pazoM (Dur. 1, Our.2 u dur.3).

ITpu onymicHHOM B cKBaxKWHY padoucii neHTH 1 B cbope ¢ OMOK-IIKUBOM 6,
MPOTUBOCKPYUMBAIOIIUMCS ~ YCTPOWCTBOM 7 M HaTOKHBIM rpysoM 10 mox
JVHAMUYCCKHUH YPOBEHB BOJIbl, paBHbIA 0,5 M, U IPUBOAE BO BpPALICHHE BEAYIICTO
LIKKMBa 2, BOJOHECYIIas BeTBb pabodeil NeHThl 3a CUET CUEIUIEHHUd BOABI € ¢€
MOBEPXHOCTHI0 H IPH YCIOBHH, YTO CKOPOCTh JICHTBHI OOJNBINE, 9EM CKOPOCTH
CTEKaHHKs BOABI 10 JIEHTE, NOAAET BOAY B BOAOMNPUEMHYI0 KOPOOKY 5, rie JeHTa,
orudas BeIyWMWH WKHUB 2, cOpachIBaeT 3a CUET LEHTPOOEKHON CHUIIBI MOJHATYIO
BOAY B HHKHIOIO 4aCThb BOJONMPHEMHONH KOPOOKH S5 M BOAOHAMOIHAEMOH KaMepbl
25 ¢ KpHIIKOH 26, a OT Tyda MEeHTPOOEKHBIM HacocoM 22 uepe3 HaAMOPHBIH
natpybok 31 Hacoca ¥ BOAOOTBOJAHOH martpy0Ook 32 ¢ BeHTHIeM 33 1 pykaBoM 34
nonaércst norpedurento. Ilpu 3ToM O0K-IKUB 6 ¢ TIPOTHBOCKPYYHBAKOUIUMCS
YCTPOMCTBOM 7 U HaTSHBIM rpy3oM 10 obecneunBaroT HaTSKeHUE padoUCH JICHTHI
JUISL BBILIOJIHEHUS TEXHOJIOTHYECKOI'O IPOLECCa U NPEAOTBPAAT CKPYYUBAHUE H
CIUMNIAHUE BOJIOHECYILECH M HUCXOASAILECH €€ BETBEH.

OcTtaHoBka paboThl  ManoradapHTHOrO  JIEHTOYHOTO  BOAOMOABLEMHHUKA
OCYIIECTBIISIETCS  BBIKIIDYEHHWEM IMIPUBOJa BpalllaTelbHO- TMOCTYMATEIBHOTO
ABWKEHUS paboyell JIGHTbl NOCPEACTBOM BEAYLIEro MIKHMBA 2 BOAOMPUEMHOMN

kopobku 5. Ilpu noBTOpHOM BKJIFOUEHHH npuBojia padouer  JIEHTHI,



TCXHOJOTHYECKHH [poLece paboTbI MaJa0rabapuTHOTO JIEHTOYHOT O
BOIONIOIbEMHHUKA [TOBTOPSCTCS,

Takum oOpazom, mpeanaracmMas KOHCTPYKUHA MaJorabapuTHOTO JICHTOYHOIO
BOJIONIOABEMHHKA O0CCIICUUBAET YJIYUNICHHE YHEPIETHUCCKUX [TOKA3aTEIEH yTeM
COBEPLICHCTBOBAHUA TEXHOJIOTHYECKOr0o MpoUecca: BO3MOXKHOCTH HaIMOpHOU
MoJja4l W PEryjIHpPOBaHUs PACCTOSIHUSL MEXKJLY BETBSIMH BOJOHECYIIEH H
HHCXOAALIEH JIEHTHI 1O ONTHMAJBHOTO €ro 3Ha4YeHHs B CTOPOHY YBEIWYEHHS, B
pe3yasTate 00CCIEYMBACTCA HAMOPHAS M0Aa4ya MOAbl HOTPEOUTEII0, B TOM HUCIIC
HaXOoOAWEMYCAd  Ha pacCTOAHWH OT BOJOUCTOYHHKA, YMEHBIUAKOTCA ITOTEPH
IMOJHHMACMOM BOJBI W  IOBBIMIACTCSA 1ojlaya BOJOINOTbEMHHMKA, a TaKkkKe
pacmupseTcs 00J1acTe €ro TMpHUMEHEHHS KaK HalopHOIO JIEHTOYHOIO

BOJOIOALEMHHMKA.



DOOPMYJIA H3OBPETEHUS

1. ManorabapuTHbIA JICHTOUHBIH BOIONOABEMHHK, COCTOSINIMA 13 padoueit
OTKPBITOU JIEHTHI, INKUBOB BEAYIIETO H MOMKHMHOTO, BOAOMPUEMHOH KOPOOKH H
HATSKHOTO OJIOK-1IKMBA ¢ IPOTHBOCKPYUYHBAKIIUMCS YCTPOHCTBOM, BKIIFOUAKOIIHM
COBOEHHBIE IIAPHUPHBIE PbIYard, OCHOBAHHWS KOTOPBIX LIAPHHPHO COEIAWHEHBI C
KOPIYCOM HATSDKHOTO OJIOK-IITKHBA M HATSKHOTO IPy3a , 2 KOHIbI UMEKOT POJIHKH,
KOHTAKTUPYIOIIUE C BHYTPEHHEHW MOBEPXHOCTBIO 00CagHOH TPYOBl CKBaKHHBI,
OTKPHITas JICHTa KOTOPOro orubact BeAYUIHH , HATSHKHOHM M NOMKHMHON IIKHBBI
W MPUBOAUTCSA B JBH)KEHHE OT BEIYIIEro NIKHBA BOJOIPUEMHON KOpOOKH W
JBIKETCS B CKBYKMHE IIPU YACTUYHO HOTPYXKEHHOM MOJ JTHHAMHUYCCKUN YPOBEHB
BOABI, NpH 3TOM padodasd  OTKpHITAs JIEHTA BEINOJIHEHA € BO3MOXKHOCTBIO
pErylupOBAHHS PACCTOSHUA MEXY BOJOHECYIIEH M HUCXOIAIICH BETBAMU JICHThI
IO ONTHUMAlbHOTO 3HAYEHWHA B CTOPOHY YBEAMYEHHS 3a CulT CcHaAOXeHHS
HATSHKHOTO OJIOK-IITIKMBA C HPOTHBOCKPYYHBAIOIMIUMCS YCTPOUCTBOM MOKHMHBIM
LIKABOM K BBINOIHEHHS MOKUMHBIX LIKUBOB, OTKJIOHAIOUIMX HUCXOISALIIOIO BETBD
JICHTBI, PETYJIHUPYCMBIX B TOPHU3OHTAlIbHOM IIOJIOKCHHHM, a4 TAKXKE BBINOJIHCHHUS
MPOTHBOCKPYYHMBAIOLIErO YCTPOHCTBA HATSKHOIO ONIOK-IIKKMBA € YIVIOM HaKJIOHA
IIAPHUPHBIX PBUAroB C POJIMKAMH B BEPXHEM [IOJOKEHHH OTHOCHTENBHO OCH
MX MOBOPOTA M CHAOKEHHSA YIOpPaMH, OrPaHHYMBAIOLIMMH TMOBOPOT LIAPHHPHBIX
pBIYArOoB 10 TOPH30OHTAIBHOTO HX MOJIOKEHHS, OTIAMYMAIMHIACSH TeM, 4TO
ManorabapuTHBINA JICHTOUHBIH BogonoabéMHUK T.E. cHaOxEH HacocoM s
HAIOPHOH 1101241 BO/IbI, BHITIOJIECHHBIH, HAPUMED, HEHTPOOCIKHBIM C [IPHBOJIOM OT
Baja OapabaHa BOAONMOJAHMUMACMOM JICHTHl IOCPC/ICTBOM KJIMHOPCMCHHOM
Iepe1ayH.

2. ManoraGapHUTHBIH JICHTOYHBIH BOAOMOABEMHUK 10 1.1, oTamyauiuiics
TEM, UTO BOJONPUEMHAs KOpoOKa cHaOkeHa B €ro HIDKHEH 4acTH
BOJIOHAIIONHACMOM KAMEPOH C KPBIMIKOH, B KOTOPYIO O/l YPOBEHb BOJIbL IOMEMIEH
KOpIyc Hacoca ¢ pabounuM KOJIECOM, HEMOABMKHO COCAHHEHHBIN C BOAONPUEMHOM

KOPOOKOH.



3. ManoraGapuTHBIH JIEHTOYHBIH BOAONMOABEMHHK 10 I1.1, OTJIHYAIOIIMIECH
TEM, YTO Baj KoJjieca Hacoca CHaOXEH MPUBO/IHBIM IIKMBOM, 2 HANOPHBIHA

naTpyOoK Hacoca CHabXEH BOAOOTBOJAHBIM NATPYOKOM C BEHTHJIEM U PYKAaBOM.
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