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UMnno3uoHHbIlU Memood 3aKirodaemcsi 8 MEHOBEHHbIE COEOUHEHUST 8CKPbIMOU CK8aXUHOU
obriacmu nnacmogo2o dasneHusi ¢ 0651acmbi MOHUXEHHO20 0asieHusl, Ymo ebi3bieaem pe3Kull
npumok nnacmoeoll )xudkocmu, ydansem KoribMamauyuto MPUCKSaXXUHHOU 30Hb! 6ypo8biM pacmeo-
pom u, obecrieyugaem 3Ha4umMesibHOe rnoabileHue 0ebuma ck8axuHbl. VIMMIO3UOHHbIU Memod
WUPOKO MPpUMEeHsIemcsi 8 rniiacmoucrsimamerisix, HO €20 NPUMEHEeHUEe MPpuU OC80EHUU CKBAXUH
02paHUYeHO CITOXXHOCMbIO KOHCMPYKUUU U Mpoyecca 3KCayamayuu U3eecmHbiX ycmpolcms.

B npednazaemom ycmpoticmee obriacmb HU3KO20 0aenieHusi co3daemcsi Had 8KITHOYEHHOU 8
06cadHy0 KOITOHHY nepe2opodKol ¢ nooOnpyXUHEHHbIM 81YCKHbIM KraraHoM OUCKO8020 muria.
UMnno3uoHHbIl aghghekm docmuzaemcsi mymem OmKPbIMUsi 8MyCKHO20 KranaHa nod delicmeuem
eeca ornyckaemol Ha Heao XeroHKU. [ns noemopeHus achgpekma, 8ryckHoU KnanaH 3akpbiearom
ymem CHsIMUs1 C €20 MPYXXUHbI 8eCa XEOHKU, MOCIIE Ye20 KeNIOHKOU 8bl4epribieatom nocmynue-
wyro 8 npocmpaHcmeo Had KnanaHoMiacmosyto 800y U danee nosmopsirom rnpouedypy OmKpbi-
mus knanawa. lNocre docmuxxeHusi cmabusibHO20 PUMoKa rnacmoeol 800kl U ee 0C8eMIIeHUs],
pabomsbi npekpawjarom u y0apoMm XeroHKU O nepecopolKy cpesarom wmugpmsl u cbusarom rne-
pe2opodKy C KrarnaHoM 8 omcmoUHUK. AHanu3 cyujecmesyrowux ycmpolcme 1o3eonus co3dams
HoBoe ycmpolicmeo UCrofb308aHUsi UMMIO3UOHHO20 a¢ghghekma rnpu 0ceoeHUU 80003ab6OPHbIX
CKBaXUH, NTULWLEHHOE 8CexX He00CMamKo8 U38eCMHbIX MexHOMo2ull.

KJTKOYEBBIE CJIOBA: 8000HOCHbIU rriacm, 0C80EHUE CK8aXXUHbI, UMIMII03UOHHOe 8030el-
cmeue, ycrosusi MPUMEeHEHUSI, 8MyCKHOU KnanaH u crnocobbl e20 OmKpbImMusi, niacmoucisima-
menu. ycmaHo8KU UMII03UOHHO20 8030elicmeaust, aHannu3 pabomal, Mymu CO8EPUWEHCMB08aHUS,
3asi.8Kka Ha usobpemeHue.

¥HFbIMAJIAPAbI UTEPYAIH UMNJTO3UAJIBIK ©A4ICIH XXY3EIE
ACBIPYFA APHAJIFAH XXAHA K¥PblJIFbl 93IPJIEY

M.T. BUNELKUIA', TexHuKa FbinbIMAApbIHLIH kaHanaaTsl, "feodusnka” kadeapachIHbl, AOLEHT,
biletskymarc@yandex.ru

B.T. PATOB', TexHuKa fbinbiMAapbIHbIHAOKTOPLI, Tpodeccop, "Meodursmka” kadenpacbiHbiH,
MeHrepyLuici, b.ratov@satbayev.university

A.P. BOPALLI?, 3konorus xaHe reonorus kadgegpacbiHbliH PhD gokTOpaHThI,
borash.ard@gmail.com

C.K. MYPATOBA?, TexHuKa fblnbIMAapbIHbIH KaHAMAATLI, accol,. Npodeccop, AOLEHT,
leonorus xaHe TabuFn pecypcTap abibapnay 6araapnamacs xeTekwici, muratova_s.k@mail.ru

'SATBAYEV UNIVERSITY,
KasakctaHn Pecnybnukackl, 050013, Anmarsl K., CoTbaeBk-ci, 22

2YESSENOQV UNIVERSITY,
KasakctaH Pecnybnukackl, 130000 Akray k., 32 w / a.

3CASPIAN UNIVERSITY,
KasakctaH Pecny6bnukacel, 050000, Anmathl K., [locTbIk AaHFbINbl 85a

30 HE®Tb U A3 &5 2023 1 (133)
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Umnno3aus adici awbIK yHFbIMaHbIH KabammbiK KbICbIM aliMaFsbiH KbICbIMHbIH memeHdey au-
MmarbiHa nie30e KocyOaH mypadsbi, b6y Kabammbik CyUbIKMbIKMbIH KYpm arbiHbiH MyObipaohbi, YHFbI-
Mma alimarbiHOarbl KonMamauyusiHbl Oyprbinay epimiHOiCiMeH X0510bl XoHe YHFbIMaHbIH WhIfbIHbIH
edayip apmmbipadsbl. imnnosus adici kKabam cbiHarbiwumapda KeHiHeH KondaHblnadbl, 6ipak OHbl
YHFbiManapob! ueepy Ke3iHoe KondaHy beneini KypbinfbiiapObiH KypbiibIMbl MEH XYMbIC YOepICiHiH
KypoeninieimeH wekmeneoi.

¥CbIHbINFaH KypbliFbida meMeH KbiCbiIMObI altiMak cepirnmnesni Ouck munmi Kipic knanaHel 6ap
Koprycka KocblnraH beniMHiH ycmiHOe Kanbinmacaodbl. VIMno3usinbiK ecepee ofaH XibepinzeH
KayraHbIH canMarbiHbIH 9CepPIHeH Kipic KnanaHbIH awy apKblibl KO xemkizinedi. Ocepdi kaima-
nay ywiH Kkabbinday KrarnaHbl OHbIH CEPINneciHeH KayraHblH CalMarbIH arblil macmay apKbliibl
Xabblnadel, codaH KeliH KrnanaHHbIH ycmiHOeai KeHiCmikke eHeeH Kabam cybl KayfadaH aribiHa-
Obl XoHe knanaHOb! awy rpouyedypach! KalimanaHadbl. Kabam cybiHbIH mypakmbl afbiHbIHa KOs
JKemKi32eHHeH KeliH )XeHe OHbI XeHi0emKeHHeH KeliH, XYMbIC moKmambliialdbl XoHe KayraHblH
benimae corybl CYKKbILWMBbI Kecin, 6enimoi knanaHmeH myHObIpFbilka mycipedi. KondaHbicmarbi
KypbinfbliapObl manday Cy XuHarbiw yYHFbiManapobl kabbiidaydbl usepy ke3iHoe 6eneini mexHono-
eusinapObiH 6apribIK KeMwirnikmepi xxoUblnFaH UMo3usinbik dcepOi KorndaHyObiH XaHa Kypbisifbi-
CbIH Xacayra MyMKiHOIK 6epOi.

TYUIH CO3EP: Cy cakmarbiw Kabam, yHfbIMaHbl ugepy, UMNI03UsifbIK biKran emy,
KondaHy wapmmapsbl, KipiC KnanaHbl xeHe OHbl awy adicmepi, kKabam cbiHafbiumap, UMnio-
3USANbIK bIKNan emy KOHObIPFbIIaphl, XyMbicmbl manday, xemindipy xondapbl, eHepmabbicka
apHasiFaH emiHim.
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The Implosion method consists in an instantaneous connection of the opened by drilling zone
of formation pressure with the zone of low pressure, causing an intense inflow of the formation
liquid, removal of the near well bore zone colmatation by the drilling mud, and significant rising of
the well production. The method is widely used in the formation testing instruments, however its
employment for well completing is restrained by complexity of existing appliances and procedures.
Analysis of the existing appliances, made it possible to develop a new appliance for creation the
implosion effect in the course of the water producing well completing, which is devoid of all the
defects of the existing technologies.
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In the proposed device, a low pressure area is created above a baffle included in the casing
string with a spring-loaded disk-type inlet valve. The implosion effect is achieved by opening the
inlet valve under the action of the weight of the bailer lowered on it. To repeat the effect, the inlet
valve is closed by removing the weight of the bailer from its spring, after which the formation water
that has entered the space above the valve is scooped out by the bailer, and then the procedure for
opening the valve is repeated. After achieving a stable inflow of formation water and its clarification,
the work is stopped and by hitting the bailer against the baffle, the pins are cut off and the baffle
with the valve is knocked into the sump. The analysis of existing devices made it possible to create
a new device for using the implosion effect in the development of water wells, devoid of all the
shortcomings of known technologies.

KEY WORDS: water bearing formation, well completing, implosion impact, condition of
application, inlet valve and methods of its opening, formation testing instrument,appliances for
creating implosion impact, performance analysis, ways of improvement, invention application.

Beenue. [Ipy UMITIIO3UOHHOM BO3/ICHCTBHUU BaXKHYIO POJIb UTPAET cO3aBacMast
JieTipeccusi, KoTopast ONpe/elisieTcs Kak:

D=pr—p ,
rae Pr— miacToBoe JaBleHue, a Py — THAPOCTATHYECKOE JIaBJICHHE B HE3ATIOJTHEHHOM
npoctpancTse [1]. 3 popMysisl crienyert, 4To Aerpecchs TeM BbIIe, YeM HUKe Prp. OTa
BEJIMYMHA [TOACTCS PETyIUPOBAHUIO, U OOBIYHO €€ MPe/IeIbHO HU3KUM 3HaYeHUEM
siBIsieTcs arMocepHoe nasneHue. OHaKO HEpeaKo, 0COOCHHO NP OypeHUH CKBAKUH
3HAYUTEILHOU ITTyOMHBI, JOCTaTOUYHBIM OKa3bIBAETCs M 00JIee BHICOKOE 3HaUCHUE dTOU
BeINUYMHBL YTO KacaeTcs Pr, TO OHO BHEIIHEMY BO3JICHCTBHIO HE MOJAAETCS, IPU ITOM
KeJaTeJIbHO UMETh €0 BO3MOXHO 00J1e€ BBICOKHM.

U3 popmyssl BITEKAET, 4YTO UMIUIO3HOHHBINA METOJ IPAKTUYECKH HEMPUMEHHUM K
Oe3HAIOPHBIM TOPU30HTaM. VICKITIOUeHHE COCTABIISIOT CIy4au, KOTa B BUILY 0C000i He-
00XOAMMOCTH CO3AI0T BaKyyM, Koria P, HIKe aTMOc(epHOro JAaBiaeHus. ITo, HalpH-
Mep, JIeJlaeTCs C IOMOIIBIO CITyCKaeMOU B CKBOKUHY M pa3pylllaeMoil TaM CTEKIISTHHOM
KaIyJibl U3 KOTOPOM BhIKayaH BO3AYX [2].

W3 BplIIe CKa3aHHOTO CIIEYET, 4T0 0000 3(PPEKTUBHBIM UMIIJIO3MOHHOE BO3/IEH-
CTBHE SIBJII€TCSI TPU BBICOKOM IIJIACTOBOM JJABJICHUU M MIPU 3TOM HHU3KOHM MPOHNUIIAEMOCTH
BOJIOHOCHBIX IJIaCTOB. B 4aCTHOCTH, UMEHHO TaKHe yCIOBHS UMEIOTCS Ha PACIIONOKEH-
HOM Ha MMoJIyocTpoBe Manrucray ypouwniie ToHepeKIInH, TAe PemeHo co3/1aTh 30Hy 0a-
3ucHoro 3emuenenus [3]. Jlo HacTosImero BpeMeH! He CO3AaH0 JOCTATOYHO HAIACKHBIX
IIPOCTHIX B yCTPOICTBE, HEAOPOTUX U YAOOHBIX B CIIOIb30BAaHUN TEXHUUECKUX CPEICTB
JUTSL OCYLIECTBIIEHUS UMITJIO3MOHHOTO BO3/IEHCTBHS Ha BOJOHOCHBIN IUIACT.

Lenbro 1aHHOTO MCCIENOBaHUS SBISIETCS co3aanue 3((HEKTUBHOTO, TPOCTOTO MO
KOHCTPYKIMH, YIOOHOTO B UCIIOJIL30BAHNH, HAJIC)KHOTO M HEJIOPOTOr0 YCTPOMCTBA M-
IJIO3UOHHOI'0 BO3JEHUCTBUS Ha BOJIOHOCHBIM IIJIACT.

3aaun 3aKIIH0YAI0TCS] B CCIIOBAHUH U3BECTHBIX CIOCOOOB M YCTPOICTB MMILIO3HOHHBIX
BO3EICTBHII HA MPOIYKTUBHBIN IUIACT, pa3paboTKa MPEIOKEHUI 1O MX COBEPIICHCTBOBAHMIO.

MarepuaJjbl 1 MeTOABI HccaeaoBaHuii. Kputuueckuil aHanu3 UMEIOIINXCS MaTe-
puanoB; 0000IIeHIE PE3yAbTAaTOB aHAIN3A U BBIIBM)KEHHE HOBBIX HJICH.

Hccnenosanue criocoO0B U yCTPOUCTB HMIUIO3MOHHOTO BO3/ICHCTBHUS Ha MPOTYKTHUB-
Heli iacT. [Inacroucneirarenu [4]. Ecnu npu OypeHnn pa3BeJOYHON CKBaKWHBI TIOSIB-

32 HE®Tb U A3 &5 2023 1 (133)



BYPEHWNE

JSIFOTCS MPU3HAKH BCKPBITHS BOJIOHOCHOTO TOPH30HTA, — YBEINYECHHE CKOPOCTH YIIIyOKH,
TTOHIKEHHUE YPOBHSI JKUAKOCTH B OTCTOMHHUKAX, CHUKEHHE BI3KOCTH PacTBOpa  T. T, TO
B CKB@KUHY CITyCKAIOT IUIACTOMCIIBITaTeNb. OH IO3BOJISIET IIOJIyYUTh TAKUE BasKHEHIINE
XapaKTEpUCTUKH, KaK IJIACTOBOE JaBJICHHE, CPEIHUN AeOUT MPUTOKA, KO3 PHUIHEeHT
MPOLYKTUBHOCTH U CTETEHb KolbMaTanuu. Kpome Toro, mpudop no3BoisieT 0ro0paTh
npo0y MIACTOBOW KHJIKOCTH C TIOCIEIYIOIINM 3aMEPOM €€ MapaMeTpOB — MJIOTHOCTH,
BSI3KOCTH, MUHEPAJIU3AINH U T. II.

[Ipu crycke B ckBaknHY — (BUJ A) — TUTaCTOMCIIBITATENh TIOABEIICH K OypHUIIBHON
KOJIOHHE C TIOMOIIIbIO pe3b0rl 9. OnopHas TpyOa // mosBemieHa K y3iy V' ¢ oMo
HIDKHEro Oypra xBocToBuka 5, Kanan OypuibHON KOJIOHBI M XBOCTOBHKA 6, COOOIAETCS
C KOJIBIIEBOM KaMepoil 7, KOTopasi, B CBOIO O4€pe/b, COEANHAETCS C KaHAJIOM XBOCTOBH-
ka 5. HibkHMe BBIXOJIbI KaHAJIa XBOCTOBHKA J YIIHPAIOTCS B OOKOBYIO CTCHKY OIOPHOMN
TpyOsI /1. Takum 00pa3om 3armopHbIi KianaH } OTKPBIT, a BITyCKHOH KiaraH /) 3aKphbIT.
BypuiibHast KOJIOHHA MTOTHOCTHIO TMOO YaCTUYHO ITyCTa, HO CBA3h €€ KaHaja C MPOCTpaH-
CTBOM OIIOPHO# TPYyOBI M puUIbTpa 2, OTCYTCTBYET.

Korna onopnast Tpy6a kocHeTcst 326051, OypHIIBILHUK, OTIIYCKas TOPMO3 JIeOeIKH, CO3-
JaeT Harpy3Ky, U pacloyioKCHHBIN Mekay Granuamu 4 makep /1, nepenasas HarpysKy,
nedopMHupyeTCsl 10 TeX Mop, MoKa ero OOKOBasi TOBEPXHOCTh TUIOTHO HE TIPUIKMETCS K
CTEHKE CKBaKHHBI. B pe3ynbTrare makepoBKH MPHUEMHAs 4aCTh CKBAKUHBI H30IUPYETCS OT
3aIOTHEHHOTO PAaCTBOPOM IPOCTPAHCTBA MEX Ty OypHUILHON KOJTOHHON M CTEHKOM CKBa-
JKUHBI. B KOHIIE TaKepOBKH, KOTJIa BEPTUKAJIILHOE COKPAIIIEHUE ITaKepa U COOTBETCTBYIO-

NINYWNININWNININ

N

PucyHok 1 - MNnactoucnbitTatens: A — npu cnycke; b — nocne nakepoBku; B — nocne BpalweHus
OypunbHoW KonoHHbI: | -npoaykTUBHLIN nnacT; Il — onopHas Tpy6a; Il - nakep; IV — BnyckHo#
knanan; V — 3anopHsbliii knanas; VI — 6ypunbHas KonoHHa; 1 — camonuwywwmui MaHoOMeTp;

2 — dounbTp; 4 — donaHubl Nakepa; 5,6 — XBOCTOBUKK; 7 — kamepa; 8 — yrnybneHue; 9 — peabba
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e OIMyCKaHNE XBOCTOBUKA 5 JOCTUTHYT MaKCUMYyMa, KaHaJIbl XBOCTOBUKA BBIXOJAT U3
CTEHOK OITOPHOM TPyOBI M MPOMCXOIUT MTHOBEHHOE COETMHEHNE HEe3arOITHEHHOH OypHiTh-
HOH KOJIOHHBI C IPUEMHOMN YacTh CKBAKUHBI. MIMIUIO3MOHHOE BO3/CHCTBUE BBI3BIBAECT
JIEKOJIbMATAIUIO TJIacTa U MPUTOK >KUJKOCTH B IJIACTOUCTIBITATENb.

Crryctst 3aJaHHOE BpeMsi, BpallleHUEeM OypUIIbHON KOJIOHHBI IIEPEKPHIBAIOT 3AIIOPHBIN
knanad V (Bug B). DTo yaepKuT 11acTOBYO KUAKOCTh B KOJIOHHE JIJIS €€ JalIbHEHIIero
aHaym3a. [IpUTOK XUKOCTH B YCTPOHCTBO OyJET MPOAOIDKATHCS, TTOKA JTABJICHUE B HEM
HE CPaBHSETCS C IJIACTOBBIM JaBIICHHEM, KOTOPOE 3apETUCTPUPYETCSI MAaHOMETPOM /.

YcrpoiicTBa BO3ACHCTBHS Ha TUIACT IMPU OCBOSHUH CKBaXKHH. [ [pHHIINATI paOoTHI T1a-
CTOMCIIBITATENIS] HCIIONIb30BaH B YCTPOMCTBAX, Te MMIUIO3NOHHOE BO3/IeHCTBIE obectie-
YUBACT JCKOJIbMATALIUIO MPOTYKTUBHOM 30HBI CKBAKUHBI B IPOIIECCE €€ OCBOCHHUSL.
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PucyHok 2 — YcTpoiCcTBO cO3aaHUA MrHOBEHHbIX Aenpeccuit Ha nnact [5]:
a) 1 - o6bwwn Bua; 6) 2 — BNyckHOW knanaH. 1 — HacocHo-komnpeccopHbie TPyobl (HKT);
2 - repmeTU3aTOpyCThA; 3 — BMYCKHON KnanaH; 4 — nakep; 5 — nepcopupoBaHHbIN XBOCTOBWK;
6 — LMPKYNALMOHHBIN KnanaH; 7 — npodmnupoBaHHbIN WTOK; 8 — oTBepcTHe; 9,12 — mydTa;
10 — o6patHbIN knanaH; 11 — natpy60k; 13 — rpyHAdykca; 14 — pe3aMHOBOE KONbLO
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[Mocne ycranoBku narpyoka /1 ¢ nepopupoBaHHBIM XBOCTOBHKOM 5 Ha KOHIIE, Ha
3a00ii, ycrpoiictBo Becom HKT pacnakepoBbiBaeTcsi, ITOK 7 BXOIUT MO 11a3aM B IPYH/I-
Oykcy /3, mepekpbiBasi OTBepCTHs § U pa300Ias HaAlaKePHYIO U MOIMAKEPHYO YaCTH
ckBakuHbI. Komnpeccop mopaer ckaTslii BO3/1yX B 3arepMETU3MPOBAHHOE Y YCThs MPO-
crpanctBo Mexxay HKT u o6cannoit konoHHOH. Bo3myX nBMKETCS BHU3 U BBITECHSIET
3aIOJHSIONLYIO KOJIBLIEBOE MTPOCTPAHCTBO KUAKOCTE. [loias no ycranosneHHoro B HKT
LIUPKYJISAUOHHOTO KJIamaHa 6, JKUIKOCTb OTKPBIBAET €T0 U, TOBEPHYB BBEPX, depe3 HKT
JOXOAMT JI0 YCThsl CKBOXKMHBI M U3 HETO BBIOpAchIBaeTCsl Ha MOBEpXHOCTh. [1yTh BhITEC-
HSIEMOM KUIKOCTH BHU3, — B MydTy 9 1 Jasiee B MOANAKEPEHYIO 30HY K 320010 CKBaXH-
HBI, TIEpeKphIBacT 0OpaTHEIH Kiamad /(). OnMCaHHBIA MPOTIECC, 3aTOHST HaaImakepHOe
KOJIBIIEBOE IIPOCTPAHCTBO BO3AYXOM, CHIKAET B HEM THIPOCTATHYECKOE AABICHHE.

s ocymiecTBIeHUs] UMILIO3MOHHOTO Bo3AeicTBUS Ha mactkoinonHy HKT npu-
MOJIHUMAIOT, ¥ IITOK 7 BBIXOJMT U3 TPyHIOYKCHI /3, oTKpbIBas otBepctust §. [1macropas
JKUAKOCTB, OTKpBIBask 00paTHBbIi kianaH /(), ycTpeMisieTcs B 30Hy HU3KOTO JIaBJICHHS —
Ha/lMaKepHYI0 YacTh KOJIBbIIEBOTO MPOCTPAHCTBA U Jlajiee, Yepe3 LMPKY/ISIIUOHHBIN KilarnaH
6 — B xonoHHy HKT, o xoTopoii mogHUMeTCs 10 CBOEr0 CTaTHYECKOTO YPOBHSL.

OCHOBHBIM HEJJOCTATKOM OMMCAHHOTO YCTPOUCTBA SIBISETCS TOT (DAKT, YTO OTKPBHITHE
BXOIHOT'O KJIallaHa CBSA3aHO € MPOLieccoM MakepoBKu. HeoOxomumoe asist ocyiecTBICHNS
MMIUIO3UOHHOTIO BO3/elcTBUS npunoguuManue konoHHel HKT cauMaet ¢ makepa yacth
€€ Beca, C MOMOIIBI0 KOTOPOT0 OCYIIECTBIIEHA TaKepOBKa. BO3ZHMKAET pHUCK pacrakepoB-
KM, YTO PE3KO CHUXKAET HaJeKHOCTh pabOoThl ycTpoiicTBa.

JlaHHBIN HEIOCTATOK YCTPAHEH B YCTPOUCTBE MPEACTABICHHOM Ha pucyHke 3, T]ie
BITyCKHOM KJIallaH BBIIIOJIHEH B BUJIE 30JI0THHUKA, YIPABISIEMOIO CXKaThIM BO31YXOM [6].
VYerpolicteo ciiyckaercst Ha konoHHe HKT B npueMHyr0 4acTh CKBaKUH HAIPOTHUB MPO-
JIyKTUBHOTO IIacTa /2, OCYIIECTBIICTCS MEXaHNUECKasl YCTaHOBKA Makepa 3, ¢ Oropoit
0 CTeHKY 00caJIku ¢ moMolIbo nutunca. Komnpeccop /3 uepes OTKPBIThIC 3aABHKKH 24
u /9 nogaer cKaTblii BO3LyX (WM, IPU HAJTMYUH OTTACHOCTH B3PbIBA, — YIVIEBOIOPOIHBII
ra3) B TEPMETU3HPOBAHHOE Y YCThs MPOCTpaHCTBO Mexy oocankoit 1 HKT. Cxarsrit
BO3/IyX BBITECHSIET 3aMOIHSIONIYI0 CKBAXHHY JKHJIKOCTb, KOTOpasi ABUKETCS BHU3 110
HUPKYISIUUOHHOTO KianaHa /1, yepe3 kotopbiit nonanaet B HKT u ganee, nonHuMaschb
JIO YCThsI, OTBOJIUTCS Yepe3 OTKPHITYIO 3a1BIKKY /8. (Kpome yrmoMsiHyThIX 3aIBUKEK 24,
19 u 18, Bce mpoune 3aJIBUKKH ITEPEKPHITHI ).

B npoctpaHcTBe Hag MakepoM YpOBEHb KHUAKOCTH ITOHMKAETCS 10 3aaHHOTO 3Ha-
YEHUs, IPUUEM T'HAPOCTATUYECKOE AABJICHUE OCTaBIIEHCS )KUIKOCTH JTOJKHO OBITh
HIKe T1acToBoro aasienus. [locie octaHoBku kommpeccopa B kosioHHy HKT uepes
YCThE OMYyCKAIOT map &, KOTOPHIHA, MagaeT B CEAJI0 7, IepeKphIBast EHTPAIbHBIA KaHaJ
ycTpoiicTBa. CHOBa 3aIycKaeTcsi KOMIIPECCOp, KOTOPBIM Yepe3 OTKPBIThIC 3aIBUKKHN 24
u /7 nonaet cxxatbiif Bo3ayx B kosioHHy HKT. Ilon ero naBienuem map 8, mpeojonenast
CONPOTHUBIICHUE MPYKUHBI 22, IBUKETCS BHH3, TOJIKas repen coboit mrymkep 5. [1o-
CJIETHUI TOXOANUT A0 OTPAaHUUYUTENSI U OCTAHABIUBAETCS B MOJIOKEHUH, KOT/Ia €r0 OKHA
6 BCTaHYT HalpOTHUB BBINOJIHEHHBIX B KOpITyce / yCTpoiicTBa OKOH 4.

B pesynbrare mponsoiiieT MMIIJIO3MOHHOE BO3AEHCTBIEHA M1acT. Haxonsmascs nox
TUTACTOBBIM JABIEHUEM JKUAKOCTD Yepe3 KiamnaH // XJIBIHET B CO3aHHYIO B KOJIbIIEBOM
MPOCTPAHCTBE 30HY HU3KOTO JABJIEHHUS], TJI€ MOAHUMETCS JI0 CTaTHYECKOTO YPOBHS ILIACTO-
BOI kuAKOCTH. Bo3myx ymansercs yepes 3aaBkKy /6 (map /() B TUTyHXKepe OTCYTCTBYET,
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T. K. OH BBITIOJIHSICT CTICIHAIBbHBIC 3a]1a4, HE OTHOCSIIMXCS K TeMe JlaHHOU paboTsl). [To-
CcJie OKOHYAHUS MOAbeMa IJIaCTOBOM KHUIKOCTH KOMIIPECCOP OCTaHABIMBAIOT U, OTKPHIB
3anaBmkKy 18, coenunsiior kaHan HKT ¢ armocdepoii; JlaBnenue Hax mapom § ncuesaer,
U TIpy’kuHa 22 BO3BpaLIaeT IIYHXKEP J B HCXOAHOE BEpXHEE MOIOKEHHE, pa3o0Ias oT-
BepcTHA 4 1 6. BryckHOM KJamaH 3akpbIBaeTCs U B IPUEMHOM YaCTH BHOBb YCTaHaBIIH-
BaeTCs IIACTOBOE JIaBJIEHUE. YCTPOICTBO, BO3BpAIAETCs K IEPBOHAYAILHOM CUTYallUN
U TIOSIBIISICTCS. BO3MOYKHOCTB OCYIIECTBICHUS TOBTOPHOTO MUMILIO3MOHHOTO 3 dekTa.

[Ipu ycTpaneHur OCHOBHOTO HEOCTATKa YCTPOMCTBA Ha pucyHkKe 2, B yCTPOUCTBE
Ha PUCYHKE 3 COXPaHAETCs U 1aXKe YCHIINBAETCSl BTOPOH HEJOCTATOK.

MormHOE BO3EHCTBHE UMILTO3HOHHOTO 3(pdekTa Ha MPU3a00HHYI0 30HY TPOTYKTHB-
HOTO TTacTa BHI3BIBAET MHTEHCHBHBIN MTPUTOK TIACTOBON JKUIIKOCTH. BMecTe ¢ JKHIKOCTHIO
B CKBa)XMHY BBIHOCHUTCS OOJIBIIOE KOJTUYECTBO TBEPABIX YACTHUIL ITECKa M KOJIbMAaTalll-
OHHBIX MTpoOoK. [Tomanas B 3a30p MeXILy KOPIycoM / U TUTYHXEPOM 5, OHU HEMHUHYEMO
MPUBEIYT K 3aKJIIMHKE U OTKa3y yCTPOHCTBaA.
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PucyHok 3 — YcTpoicTBO Ansi 06paboTku npu3aboinHom 30HbI CKBaXuHbI: 1 — kopnyc; 2 — HKT;
3 — nakep; 4,6 — okHO; 5 — nnyHxep; 7,9 — cegno wapa; 8, 10 — wap; 11 —UMPKYNALMOHHBIN KNanaH;
12 — npopykTUBHbLIN NnacT; 13 — komnpeccop; 14 — npogaBoYHbIN arperat; 15 — cMecuTenb;
16 — 21 3aaBUXKY; 22 — NpYXMUHA
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Pa3paboTka mpeioxKeH it 110 COBEPIIIEHCTBOBAHUIO METO/IOB U CPEICTB UMILJIO3UOH-
HOT'O BO3/ICMCTBUS HA BOJOHOCHBIN I1acT. Ha 0CHOBE KpUTHYECKOTO aHAJIN3a U3BECTHBIX
YCTPOWMCTB, a TAK)KE C y4eTOM 0COOCHHOCTEH OypeHHs BOI03a00PHBIX CKBaKHH, HAMH
OBLII0 pa3paboTaHO OPUTHHAIBHOE YCTPOWCTBO M METOJUKA ero npuMeHenus. Ha ato
YCTPOMCTBO MojaHa 3asiBka Ha n3o0perenue Pecnyonuku Kazaxcran [7].

CxBaxxuna (pucynox 4) Oyputcs 1Bymst auamerpamu. Ha riyOune, kak MOXHO Oosiee
ONM3KOM K POAYKTHBHOM 30HE, OCYIIECTBIISETCS IEPEX0]l Ha MEHBIINHN TuaMeTp. B aTom
MECTE CTEHKH CKBaKWHBI JIOJDKHBI OBITH CIIOKEHBI YCTOWYMBBIMHE IIJIOTHBIMH ITOPOIAMH.
[Ipu crycke KOJIOHHBI B IIYCKHOM Ki1anaH 8 npyuHoH /0 ynep:KUBaeTcs B 3aKPhITOM
coctostHnU. [1o aTOM prunHe oOcamHas KOJOHHA OCTAETCS IMYCTOH, JTHMO0 3aIOTHEHHOM
JI0 33JJaHHOTO YPOBHSI, a 3aTIONHSIOINNA CKBRXXUHY OypOBOI pacTBOp BBITECHSETCS Yepe3
3aKOJIOHHOE TMPOCTPAHCTBO U YCThE.

B mecre, niepexosia CKBaXXHMHBI HA MEHBILIUH UaMeTp, Ha 00CaIHOM KOJIOHHE yCTa-
HaBJIMBAETCS YIOPHBIH TUCK 3, O/ KOTOPBIM pacronaratoT nakep 4. [Ipu ynope o6 yerym,
MO/ IEMCTBUEM Beca KOJIOHHBI, TIAKep OTAEIAET HIKHIOK YacTh 3aKOJIOHHOTO POCTPaH-
CTBa OT €r0 BEpXHEeH yacTu.

[Tocnie ycranoBKM 00caiHOM KOJIOHHBI HA MECTO B HEE CITyCKaloT eJoHKy //. Ee
TOpeL BCTaeT Ha NEPErOpOAKY 7. 3a JOIU CEKYHJBI IO ITOr0, XBOCTOBUK JKEJIOHOYHOTO
KJ1anaHa /6 BCTPETUTCS C MPYKUHOM (), 4TO BBI30BET OTKPBITUE 3TOro KianaHa. [lepeme-
11asiCh BBEPX, KJIAIlaH KEJIOHKU B KOHIIE KOHLOB YIIPETCSl B OTPAHUYMTENb /7, U C 3TOTO
MOMEHTA Ha NPY>KUHY /(0 1 BIyCKHON KJlallaH 8§ HAUMHAET JEHCTBOBATh BEC JKEJIOHKHU.

BnyckHoli kiaraH MrHOBEHHO OTKPOETCS M COEIMHUT HaXOAAIIYOCS IO IUTACTOBBIM
JaBIieHNeM (DMIIBTPOBYIO 30HY CKBaXKHHBI C 30HOM HU3KOTO JIABICHUS HaJ MEPErOPOIKOI
7. IIpon30iIeT UMIIO3MOHHOE BO3/IEHCTBUE HA BOJOHOCHBIN I1acT. [IpuToK nactoBoit
BOJIBI COPBET C MECTa KOJIbMaTallHOHHbIE IPOOKH, U BBIHECET UX MaTepHall B CKBRKHHY,
MPOM30M/IET pE3KOe TIOBBILICHUE JIcOnTA.

ITo Mepe BBI3BAHHOTO UMILJIO3MOHHBIM BO3JI€CTBUEM IIPUTOKA I1JIACTOBOM BOJIBI,
CKOpOCTH €€ MoabeMa B 00CaHOI KooHHe Oy/leT yMEeHbIIAaThCs, U KOrJa ee YpOBEHb
JIOCTUTHET CTaTHYECKOTO YPOBHS BOJIBI, IOABEM MPEKPATUTCS.

JeOuT CKBa)XMHBI MOJKHO €111e 0oJiee HOBBICHTH ITyTEM CO3/IaHuUsI TOBTOPHBIX UMILIO-
3MOHHBIX Bo3zelcTBui.Ilocne nocTkeHus: CTOIOOM IIaCTOBOW BOJIBI MAKCUMATBHOTO
BEPXHETO MOJIOKEHUS, KEITOHKY MOAHUMAIOT, IPUUYEM NpYyKHHA /() 3aKPOET BIyCKHOU
kinanaH 8. KnanaH jkeJIOHKH, TaK)Ke 3aKpoeTcsl U YAECPKUT B Hell Body. [lanee myTem
BBIYEPITBIBAHUS KEITOHKOH (HE OTycKasi KacaHUs €10 BIIYCKHOTO KJIalaHa), B DKCILTY-
aTaIFOHHOM KOJIOHHE CHOBA 00pa3yroT IyCTOe MPOCTPAHCTBO, CO3/1aBast BOBMOKHOCTh
MTOBTOPHOTO UMIUIO3MOHHOTO BO3EHCTBHS.

Crenyer MakcHMaJIbHO YBEIUYUTH BMECTUMOCTD KEJIOHKH, TIyTeM COCANHEHHUS ABYX
i OoJiee xeIoHOUHBIX TpyO. [loBTOpeHue 3ddekraxkenarebHO OCYIIECTBIATh 10 MOJI-
HOTO OCBETJICHHS KHUIKOCTH.

[Tocne 3aBepiieHNs] UIMIIO3MOHHON 00pabOTKK BOZOHOCHOTO IJ1aCTa, HEOOXOIMMO
YIQJINTh BIIyCKHOH KJIallaH, MELIAaoIUi IPUTOKY BOJbI B CKBAXHHY IPU €€ dKCILTyaTa-
UH. DTO MOXKHO CAEJIaTh Cpe3aHueM WTH(TOB /9 myTem pe3Koro copoca yTsKeIeHHON
JKEJIOHKH Ha NMEPEroposiKy 7. Y3ena BIyCKHOrO KJlallaHa yMnajaeT Ha JHO OTCTOMHHMKA 6.
Ecim cOnBaHne okaXkeTcs 1Mo KaKuM-TO TIPUYHHAM HEBO3MOXKHBIM, TO KJIallaH pa3oypu-
BafOT MIAPOIICYHBIM JIOJIOTOM HIIH CITeITHaIbHOU (pe3oii [8-20].
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PucyHok 4 — YCTpONCTBO ANsl OCBOEHMS BOA03a00PHBLIX CKBaXWUH MNYTEM MCMONb30BaHUA
MMnno3noHHoro adppekra: A — obwum BuA; b — oTKpbITUE BRycKHOro KnanaHa 1 — cTeHka
CKBaXMHbI; 2 — 3KCNNyaTaUMOHHasA KONOHHA; 3 — yNOPHbIA AUCK; 4 — nakep; 5 — unbTp;
6 — oTcTOMHUK; 7,14 — neperopoakn; 8 —BNYCKHON KnanaH; 9 — pe3anHoBas Npoknaaka;
10 — npyxwuHa; 11 —xenoHka; 12 — kaHart; 13, 15 —kaHanbl; 16 — XeNoOHOYHbIV KnanaH;
17 - orpannuutens nogbema; 18 — xoctoBuK; 19 — WTNdT;, 20 — NPOAYKTUBHLIN NNacT

[Ipennmaraemoe yCTpOHCTBO UMEET CIEAYIOIINE TPEUMYIIECTBA IIePe]T BBIIIE pac-
CMOTPEHHBIMH YCTPONCTBaMHU:

1. Bo Bcex ycTpocTBax Ha pucyukax -3 AMITIO3NOHHBIA A3QQEKT co3MaeTcs myTeM
WCTIOJIH30BAHNS CIIEIMAIBHBIX KOJIOHH HACOCHO-KOMITPECCOPHBIX MIIH OypHIIBHBIX TPYO.
B nx cocTaB BKIIIOUEHEI ITaKePhI, a TAKKE BIIYCKHBIC, O6paTHI)Ie 1 HUPKYJIIAIIMOHHBIC KJIa-
nanel. B ycTpoiicTBax, Ha pucynkax 2-3 yCThe CKBaXXHHBI OCHAIIIEHO TEPMETH3aTOPOM,
TTO3BOJISIOIINM TI0JIaBaTh KOMIIPECCOPOM CXKATBIM BO3AYX, KaK B IPOCTPAHCTBA MEKIY
HKT wu 00caikoii — ¢ 1EJbI0 yIaJIeHUs 3all0JIHSONIEH ero )KUKOCTH, TaK U B KOJIOHHY
HKT, nnst ynipaBnenust 37eMeHTaMU BITyCKHOTO KJIallaHa.

B npemaraeMmom HaMu yCTPONCTBE CIICIIMANIbHBIC KOJIOHHBI TPYO UCKIIFOYEHBI 32
HeHaZ00HOCThI0. O0CaHas KOJIOHHA BKITIOUAET TEPEropoIKy CO CMOHTHPOBAaHHBIM Ha
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Hell BIyCKHBIM Ki1aniaHoM. OH 3aKpBIT IPY>KWHOM, ¥ IPOCTPAHCTBO 00CATHOM KOTOHHBI
HaJl HUM CITY’KUT JUISl CO37aHUs] B HEM 30HBI HU3KOTO JaBIICHUS.

2. JInsl OTKPBITHSI BITyCKHOTO KJIallaHa HE UCIIOJIB3YIOTCS HU CHIDKEHHE Harpy3KH Ha
BKItoueHHbIH B kononHy HKT makep (1 makep u cama Takasi KOJIOHHA OTCYTCTBYIOT) HU
rojlaua KOMIIPECCOPOM CKaToro Bo3ayxa. B mpemmaraeMoM yCcTpoHCTBE € ATOM IENbIO
UCTIONIB3yeTCs kKeloHKa. [Ipu ee ycTaHOBKE Ha pa3fAeauTeNbHYIO IEPETOPOAKY OHA CBOUM
BECOM BO3/JIEHCTBYET HA3alOPHYO NIPYKUHY BITYCKHOI'O KJIalaHa 1, OTKPbIBAs €70, CO3AAET
UMIUTIO3UOHHBIN 3()dekt. [Ipu 3ToM KiamnaH jKeJIOHKH OTKPBIBACTCS CaM, IIPOILyCKasi IOTOK
IJIACTOBOM BOABI. Ta jke MKeJTOHKa MCIONb3YETCs ¢ LEJIBI0 MHOTOKPAaTHOTO IIOBTOPEHUS
UMITJIO3MOHHOTO BO3IEHCTBUS. B 3TOM cilydyae oHa co3maeT B 00CaHOMN KOJOHHE ITyCTOe
MIPOCTPAHCTBO ITyTEM BBIYEPITBIBAHUSIIONHABIIECHCS CIO/Ia BOJBI (TIPH CHATHUH KEITOHKH
MpY’KWHA BHOBH 3aKPbIBAeT BITyCKHOW KJIalaH).

3. Bo Bcex ycTpolicTBax Ha pucynkax [-3 BIyCKHOI KJlaniaH COCTOUT, 110 CyTH Jefa
U3 TUTYH)Kepa, KOTOPBIH OTKPBIBAET (MJIM 3aKPBIBAET) CBOI KaHaJ MEepeMeNasich B CBOEM
umuHape. [10ckoabKy UMITJIO3MOHHOE BO3JIEHCTBUE BbI3bIBAET PE3KUI MPUTOK I1JIACTOBOM
JKUJKOCTH, COMTPOBOXKJAIOLINICS BBIHOCOM TBEPJBIX YacTHII, TO BEJIUK PUCK TOTO, YTO,
nornajas B 3a30p MEXJy MIIYHKEPOM U IMJINHAPOM, TAKUE YAaCTHUIIBI BBI30OBYT 3aKJINHKY
M OTKa3 B paboTe BIyCKHOTI'O KJalaHa.

B npennaraeMom ycTpoiCTBE BIIyCKHOM KJIallaH, Kak M KJalaH KeJIOHKH, UMEIOT
dbopMy IuCKa ¢ PEe3MHOBBIM IOKPBITHEM, KOTOPBIH, IPMKUMAsICh K IIEPEropoIKe, mepe-
KPbIBACT IIPOXOHBIC OTBEPCTHSL. 3aKIMHKH 34€Ch NCKIIIOYAIOTCS, @ PE3NHOBBIE IPOKIAAKN
CMUHASICh O]l TIECYNHKAMH HCKITIOYAIOT HAPYIIEHHE TePMETHYHOCTH.

4. OyHKIMOHUPOBAHUE YCTPOMCTB HA pucyHkax 2-3 MPaKTUUECKU HETPEPHIB-
HO COTIPOBOXAAeTCs paboTON KOMIIpeccopa, YTO CBSA3aHO C PACXOJ0BAHHEM TOPIO-
Yye-CMa3bIBAIOIINX MaTEpUalioB M U3HOCOM CaMOTo KoMmIpeccopa. Ha moBepxHocTH
(pucynox 3) MOHTHpYETCs OOJBIIOE YUCIIO 3aJBHIKEK, JIJIs IPUIAHUS CKATOMY BO3-
IyXy HeoOXOIMMBbIX HampaBieHuil. PaboTa mpeasiaraeMoro yctpoiicTsa He TpeOyeT
MCIIOJIb30BAHMSI CKATOTO BO3/AyXa U HEOOXOAMMOCTh B KOMIIPECCOPE U €ro CIOKHON
0OBSI3KEOTCYTCTBYET.

5. Bo Bcex ycTpolicTBax, MpeICTaBIEHHBIX Ha pucyHkax 1-3, pa3aeneHue npoayk-
THUBHOH 30HBI OT 30HBI, TI€ CO3JJAETCSI HU3KOE JaBJIEHHE, OCYLIECTBIIAETCA C TOMOIIBIO
MEXaHMYECKOTO MaKepa, padoTaloIIero OT BO3ACHCTBYIOIIEIO HA HETO OCEBOI0 yCHIIHS.
Taxue makepsl yCTaHABINBAIOTCS B CIIENUATIBHBIX Pa3IBHKHBIX KOJIOHHAX W Pa3AeIsIOT
KOJIBLIEBOE IIPOCTPAHCTBO MEKAY HUMHU U CTEHKaMH 00CaIKH.

B pa3paboTranHOM HaMHU YCTPONCTBE HEOOXOAUMOCTD B ATOH (PYHKITHH OTCYTCTBYET
BBH/y OTCYTCTBUS CIIEUAIBHON KOJOHHBI. DYHKIMIO pa3/ieieHns 30H BEICOKOTO U HU3-
KOTO JIaBJICHU BBIMOJIHSIET BCTABJIEHHAs! B 00CAIHYIO KOJIOHHY IIEPETOPOIKa CO CMOH-
THUPOBAHHOM Ha HEM BIYCKHBIM KjianiaHoM. [Ipu 3TOM B yCTpOMCTBE Ha pucyHke 4 Takxke
uMeeTcs nakep, HO ero Ha3HaueHue nHoe. OH OCYIIECTBISET U30JALHIO TPOAYKTUBHOIO
TOPU30HTA HE OT PACIIOIOKEHHON BHYTPH 00CaTHBIX TPYyO 30HBI HU3KOTO JaBJICHUS, HO
OT 3aIlOJTHEHHOTO JKUKOCTHIO MMPOCTPAHCTBA MEXy 00CaIKON U CTEHKOM CKBa>KUHBI,
3ar0JHEHHOTO OyPOBBIM PACTBOPOM JIMOO BOJIOH HENMPUEMIIEMOTO KauecTBa, CoaepxKa-
Hielcs B BBIIIE PACIOI0KEHHBIX TOPU30OHTAX.

B ycrpoiictBax Ha pucynkax 1 — 3 3Ty (yHKIMIO BBINOJHSCT 3aTpyOHAast LIEMEHTALIHS.
B T0 k€ BpeMst 04€BUIHO, UTO BKJIFOUEHHBIN B IPEIaracMoe yCTPOHUCTBO Nakep 4, He
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TpeOysl MPUMEHEHUS IIEMEHTHPOBOYHOTO 00OPY/IOBAHUS, pElIaeT MPOOIIeMY U3OJISIUH
3aTpyOHOrO MPOCTPAHCTBA ¢ OOJIee HU3KUMU 3aTpaTaMH.

Ilo cpaBHEHHIO ¢ aHAJIOTaMH MIPEIaraéMoe HaMH YCTPOWCTBO HCKITFOYAeT MPUMEHEHHE:

— KOJIOHHBI HACOCHO-KOMITPECCOPHBIX MU OYPUIIbHBIX TPYO C Makepamu;

— repMeTu3aTopa ycThs;

— COCTOSIILIEH U3 TPYyOOIIPOBOAOB M 3aJBHKEK MOBEPXHOCTHON OOBSI3KH;

— KOMIIpeccopa.

[Ipeanaraemoe yCTpOWCTBO B IOMOTHEHUE K OOBIYHOMY TEXHOJIOTHYECKOMY HHCTPY-
MEHTY TpeOyeT N3TOTOBJICHHS U MOHTaXka CIETYIOIINX AIEMEHTOB:

— JIBYX IIEPETOPOJIOK B BUJIE AUCKOB C IPOXOJHBIMHU OTBEPCTHUIIMU;

— JIBYX TapeJpyaThlX KJIAMaHOB C XBOCTOBUKAMY;

— OJIHOM KJIaIlaHHOM NPY>KUHBI;

— OTPaHUYHTES MTOIbeMa KIlaraHa KeJIOHKH;

— PE3MHOBOTO MAKePa C YIOPHBIM JIHCKOM.

OueBUAHO, YTO OaJIaHC MEXKY CTOMMOCTSIMU DJIEMEHTOB, M IPOLIEAY, UCIIOJIb3Ye-
MBIX B IIPOTUBOIOCTABIISIEMBIX YCTPOHCTBAX, HEOOXOJUMOCTh B KOTOPBIX OTCYTCTBYET,
1 DJIEMEHTOB, KOTOPBIE CJIEAYET BBECTH B IPEAJIaraéMOM YCTPOICTBE, TOKa3bIBAET 3HA-
YUTEIBbHOE MPEUMYILECTBO MPEIAraéMoro yCTPOHCTBA HaJ €ro MPEeAIECTBEHHUKAMH.

BbiBoabI.

1. IIpoBeaeH aHaIN3 U3BECTHBIX YCTPOUCTB JJISl CO3AHUS IPUTOKA IJIACTOBBIX KU~
KOCTEW B CKBaXHHY C HCITOJIb30BaHHEM MMILIO3UOHHOTO d((heKTa.

2. Hapsiny ¢ JOCTOMHCTBaMH, BBISIBICHBI CYIIECTBEHHbBIE HEJOCTATKH ATUX YCTPOMCTB,
CHIDKAIOIINE NX HAJEKHOCTh U MOBBIIIAIONINE CE0ECTOMMOCTb.

3. M3BecTHBIC yCTPONCTBA OTIUYAIOTCS CIOKHOCTHIO KOHCTPYKIMHU U (DYHKITMOHU-
poBaHMs, T. K BKJIIOUAIOT pasAesicHHYo nakepoM konoHHy HKT, repmeTusarop ycrss,
KOMIIPECCOP U MOBEPXHOCTHYIO 00BSI3KY YIpaBJICHHs MTOAA4YEH CKATOTO BO3AyXa.

4. IX Ba)XHBIMHU HEAOCTATKAMH SIBJISIFOTCS] 3aBUCUMOCTh pabOTHI BITyCKHOTO KJlara-
Ha OT COCTOSIHMS TIaKepa, a TAK)KE UCIOJHEHNE KJlalaHa B BUJIE TIEPEMEIAONIErocs B
LWIMHJIpPE TUTYHKepa ¢ PUCKOM €T0 3aKJIMHKH TOCTYMNAIOIMMU C IPUTOKOM IUIACTOBOM
KUJKOCTH TBEPJBIMU YaCTUIIAMH.

5. AHanu3 U3BECTHBIX YCTPOUCTB MO3BOJIMI MPEATIOKUTE HOBOE YCTPOMCTBO CO3/1a-
HUS UMILTO3UOHHOTO A eKTa, JUIMIEHHOE BCEX MPUBEICHHBIX HETOCTATKOB.

6. B nmpennmaraemMom ycTpoicTBe 00JIaCTh HU3KOTO JABIICHUS CO3/Iae€TCs HaJ BKIIO-
YeHHOH B 00CaIHYIO KOJIOHHY TTEPETOPOIKON C MTOANPYKHHEHHBIM BITYCKHBIM KJIAITaHOM
JMCKOBOIO THUIIA.

7. IMIUT03uOHHBIH AP HEKT JOCTHTAeTCs ITyTeM OTKPBITHS BITyCKHOTO KJIaraHa Mo
JICHICTBHUEM Beca OITyCKAaeMOU Ha HEro XKEJIOHKU.

8. st moBTopeHus ddekTa, BIYCKHOH KIIaraH 3aKpbIBAIOT MIyTEM CHSTHUS C €ro Ipy-
YKUHBI Beca ’KEJIOHKH, TTOCJIE Yero KeTOHKOHW BBIYEPITBIBAIOT MMOCTYMHUBIIYIO B IPOCTPAH-
CTBO HaJ| KJIAITAHOMIUTACTOBYIO BOAY M Jajiee MOBTOPSIIOT MPOLEAYPY OTKPBITHS KilaraHa.

9. Ilocne nocTrKeHHs CTaOMIIBHOTO MPUTOKA MJIACTOBOW BOJBI U €€ OCBETIICHHSI,
paboThI MPEKPAILAIOT U YIAPOM KEJIOHKU O NMEPEropoAKy Cpe3aroT WTH(TH U COUBAIOT
MIEPETOPOKY C KIIAITAaHOM B OTCTOWHUK. BO3MOXHO Takke pa3OypHBaHHE TIEPETOPOIKU
¢bpesoii. Ha nperaraemoe ycTpoicTBO MmojiaHa 3asBKa Ha n3ooperenue. €
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