lhaBa 3

DOHTAHHASA SKCIMJIYATALUUA
HEPTAHbIX CKBAXWH

3.1. OcHoOBbI NOoAbLEMA
ra3oXXngKkocTtHoOm cmecu

[Tpomecc akcmryaTaluy CKBaKUH — IOJbEM 3a[aHHOTO KOJIHYe-
CTBa JKHJKOCTH € 32005 CKBaXMHBI HA IOBEPXHOCTH. llpm atoMm
OCHOBHOH 3ajaueil SABJIseTCS TPOBEJACHHE 3TOTO TIpollecca Helpe-
PBIBHBIM CIOCO60M U ¢ HanboJblielt 3(peKTHBHOCTDIO.

Paccmorpum B o6Imux 4Yeprax JHEPreTUYeCKyi0 CTOPOHY IIpo-
1[ecca IKCITyaTaluu CKBAaKIH.

3HaueHHe TOJIe3HON paboThl, OTHECEHHON K eIWHUIIE Beca
MOJIHUMAEMON KUJIKOCTH, 3aBUCUT TOJBKO OT TJIyOWHBI CKBAKUHBI;
JJIST TAaHHOH CKBAXKWHBI IIPH BCEX YCJOBHUSX IOAbEMa OHO OCTAETCS
HEU3MEHHDBIM.

3aTpavueHHasi Ha IOJBEM ITOrO KOJMYECTBA KUIAKOCTU IHEPTUS
B 00IIIEeM CJIy4yae CKJIAJBIBAETCS M3 HHEPrUM, MOCTYTAIONel C KII-
KOCTBbIO Ha 3260l CKBAKWHBI W3 IJACTa, WM SHEPTUH, BBOAUMOI B
CKBa)XHUHY C TIOBEPXHOCTU JIIOOBIM CIIOCOOOM, 32 BBIYETOM HHEPTHUH,
VHOCUMOW ee 3a Tpelesbl YCTbsl CKBaXKWHBI. B cBoio ouepenp,
9HEPrusi, MOCTYMAONMas Ha 3a00i CKBA)KUHBI M3 ILIACTA, CKJIAJbI-
BaeTcsl U3 IHEPTUU, KOTOPYIO HeceT ¢ co60il JKUIKOCTb, M JHEp-
TUU, KOTOPYIO COAEPIKUT MOCTYIHBIIUN BMeCTe C KHIKOCTBIO Ta3
(npu 3a60MHOM JIaBJEHUN HUYKE [aBJCHUS HACBIIIEHS).

[Ipene6peras addeKToM PACTBOPUMOCTU Taza B HeTH W CUH-
Tasg TPOIleCC PACIHIMPEHHs Ta3a B CKBAKHHE W30TEPMUUECKUM,
MpUBEEM BbIPAXKEHUE [ IJACTOBOW 3SHEPTUHU, MOCTYIUBIIEH
BMecTe ¢ 1 T XKUAKOCTU HA 32600 CKBAMKUHDI:

o = 1000226 2P0 4 G gy I Put
p Po

W,

3

TZle P, — 3a6oiiHoe JaBJieHHe, KT/ CM; po — arMocdepHOe JaBJie-
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Hue, Kr/cM’ p — IUIOTHOCTb SKUAKOCTH, Kr/M’; G, — Ta3oBbIi
daxTop, puUBeACHHDBIH K aTMOChEPHOMY [aBJIeHUO, M®/T.

B yxasaHHOM ciyuae sHEPTHSI 3aTpaunMBaeTCs TOJIBKO HA IIO[b-
eM JKMJIKOCTH /IO YCTbS.

Jlna momaym aTOH KMJIKOCTH OT YCTbsl 0 COOPHOTO IyHKTA
HedTH HEOOXOAMMO ellle HEKOTOpoe KOJIW4ecTBo sHepruu. Torza
o61ree HeOO6XOIMMOE KOJMIECTBO SHEPTUU

“/336 =1000 Psas — Po + Gopo lIl P a6 ,
p P2

rjie p, — JaBJEHUE HA YCTbe CKBAKMHbI, KT,/ CM”.

Takoii croco6 3sKCILTyartaluy CKBaKMHDI HOCUT Ha3BaHue (HoH-
TaHHOTO crocoba.

[Ipu 3a6oiiHOM JaBJEHUN BBINIE /AaBJCHHUS HACBINIEHUA Ta3, II0-
CTYIUBINNI BMecTe ¢ HedTbIO M3 IJacTa, IOJHOCTbIO B HEH pac-
TBOpeH. Boigesenne 3 HeTH CBOOGOAHOTO Ta3a HAUHETCS B TOUKE
CTBOJIA CKBAXXUHBI, B KOTOPOIl JIaBJIEHNE CTAHET PABHBIM JIABJIEHUIO
HacbllleHnss HedTH rasoM. ITO JaBjeHue OObIYHO HAXOAMUTCS Ha
HEKOTOPOI BbICOTE OT 32605 CKBXWHBI, HO B YAaCTHOM CJIyd4ae MO-
JKeT ObITb M Ha yCTbe CKBaXMHBI. lIpm aToM mogbem Hedtn Oyner
MPONUCXOIUTDh TOJBKO 3a CUYET THIPOCTATHYECKOTO Hamopa ILIacTa,
¥ TpeabIayIee BhIpaykeHne mpeo6pasyeTcss TakuM o6pa3oM

W, = 1000 Lus P2
P

B 061HeM cJydae yCJIOBHEM I10/{bEMa JKNUIKOCTN 6y11eT HEpaBEH-
CTBO

Hp

Pas >1_07

rae H — ray6uHa CKBasKMHBI, M.

[Tpu ycranoBuBIIEMCS ABUKEHWM, KOT/AA TLIACT IMOJAET CTOJBKO
JKe JKMIKOCTH, CKOJIbKO ee TIOCTYIIUT M3 CKBXUHBI HA IIOBEPX-
HOCTD, 3a60iiHOe JaBJieHle YDPAaBHOBEIIUBAETCS [aBJeHUEM CTOJ6a
JKUJKOCTH B CKBRKWHE, MTPOTHBOIABJIEHUEM, CO3/[ABAEMBIM Ha yC-
Tbe CKBa)KMHDBI, U JaBJICHUEM p,,, HEOOXOIUMBIM JUIS HPEOJ0JICHU
TPEHUsT JKUAKOCTH O CTEHKH TPyl TpU ee ABUKEHHH OT 3a00s 10
YCTbsI CKBaYKUHBI:

Hp
Paus== 74P+ Py
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ﬂaBJIeHI/Ie, 3aTpa4MBa€MO€ Ha IIpeo/JoJieHne TPpEHUA, B 3aBUCHU-
MOCTH OT yCJIOBI/Iﬁ IogbeEMa JKUJIKOCTH

2
Py = AL (3.1)
2dg 10
rne A — Ko3pUIUEHT TPeHUs, YUCTEHHO 3aBUCSNUN OT pekuMa
JBIDKEHWS JKUIKOCTH B CKBAXXMHE, ¥ — CKOPOCTb ABIDKEHUS KII-
KOCTH B CKBaXwuHe, M/c; d — pumamerp TpyObl TpPU JBUKEHUU
KUAKOCTH, M; ¢ — YCKOPEHHe CBOOOIHOTO TafeHusi, M,/ c2.
CKOpOCTb JIBUKEHUS JKUIKOCTH

-9
21600rd?p

rae Q — neGuT KUJAKOCTH, T,/ CYT.
B npeo6pasoBannom Buze ypasuenue (3.1) mmeer Buj

HO?

p*r = )\.—_
T 9,32-10%%pd%g

[Ipu 3akpbITOll CKBaskMHE, OYEBU/IHO,

Hp
paaG = pllﬂ = 10 +p2'
Takum 06pa3oM MOKHO OIPENENUTh JlaBJeHNue B TJIACTeE.
[Ipu paszauunbIX peskuMax oTOOpa >KUJKOCTH W3 ILIACTa, OIIpe-
JleJisisi COOTBETCTBYIONIUE 3HAauYeHus] 3a00UHBIX [aBJIEHUH, MOXKHO
UCCJIEIOBATh XapakKTep MPUTOKA >KUJKOCTH IO ypaBHEHUIO

Q=K@m—mﬁﬁ

rae K — xkoadduiimenT npoayKTUBHOCTH; 7 — IOKa3aTesab CTelle-
HU.

Termepb paccMOTPUM TOABEM JKUJKOCTH TOJ /IEUCTBUEM JIBIKY-
el CHUJbl pacHImpsioniero ra3a. la3, BBeNEeHHBI B KUIKOCTD,
00J1aJ1aeT TIOJTbEMHON CHJIOHW, PaBHOW BeCcy BBITECHEHHOU UM KUI-
koctu (6e3 yuera Beca camoro rasza). TOYKaMU NPUJIOKEHUS TIO/Ib-
€MHOI CUJIbl Ta3a SBJSIOTCS TTOBEPXHOCTH JKUJIKOCTH, COIpPHUKACA-
jomuecs ¢ razoMm. Ilogbemnas cusna rasa JeiicTByeT Ha KUAKOCTb
MyTeM HEMOCPE/ICTBEHHOTO JaBJEHUS HA Hee WM TOCPEJCTBOM Tpe-
HHS Ta3a 0 JKUIKOCTb.

[l mombeMa cMecH JKUJKOCTH W Ta3a M0 BEPTUKAJbHON Tpybe
HeoOXO[UM HEKOTOPBIH Iepemaj /JaBJeHUI MeXIy HIDKHUM p, U
BEPXHHM p, KOHI[AMM NIO{bEMHOI KOJOHHBI. 3HadeHHe 3TOro Iepe-
najia paBHO CyMMe:
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1) naBJeHusi Beca CTOJGA CMECH Pgy;

2) maBJeHMs, 3aTPavNBAeMOr0 Ha IIPEOJOJIEHNE TPEHHS CMECH O
TPYOBI, Py

3) [aBjeHus, 3aTPAUYMBAEMOTO HAa  YCKOPEHHE SKUAKOCTH
(ckopocTb sKHAKOCTH B TPy6ax 3a CyeT PaCUIMPEHHOro Trasa Io-
CTEIIEHHO YBEJIMYMBAECTCS), Py

4) pmaBJjeHHs, 3aTPAYMBAEMOTO Ha YCKODEHHE [BW)KECHHS Tasa,

Pyt
Pt = P27 Pen + pr + py.m + py.r-

Hasenne, saTpaunBaeMoe Ha YCKOPEHHE MKHAKOCTH, Py, IO
CPaBHEHUIO C [JaBJEHUSIMH Beca CTOJ6a CMeCH W TpPEHHeM ee O
TpyObI ouenb Maso. Eme menpuiee snauenue Oyner umerb p, .. Ta-
KuM 06pa3oM, MOYKHO TIPUHSThH

Pt = P2 = Pex + pr'

IIpn nBUKeHWW cMecH [aBJeHWE B KOJIOHHE TPyO MeHsercs,
4YTO BeJleT K M3MeHeHH0 06beMHOr0o pacxojia raza. Takum o6pasom,
JlaKe Mpu yCTaHOBUBIIEMCA ABUKEHUN BAOJIb NOABEMHUKA YyCJIOBUA
JIBUDKEHUSI CMECU HENPEPbIBHO M3MEHSIOTCS.

3.2. OGopynoBaHue yCcTbs
¢$POHTAHHON CKBaXWUHbI

B cxBaskuny ¢ ¢doHTaHHOH sKcmayaTanueit cimyckaior HKT. Mx
cJie/lyeT TIOJBECUTb Ha YCTbe CKBAXKMHBI M HAIIPABUTb 4Yepe3 HUX
OPOAYKIIMIO CKBAKWHBI, [JIsI Yero HeoOXOIUMO TepMeTH3UPOBATH
npoctpancTBo Mexkay HKT u skciyartaninonHoir koJsioHHOM. [lug
MoIep>KaHnsl ONTHMAJbHOTO peskuMa (DOHTAHMPOBAHUS HeO0OXO/N-
MO peTyJHUpPOBaTh CTENEHb WCIOJIb30BAHUS IJIACTOBOH 3SHEPIHH,
JUI 4ero CO3/ai0T IPOTHBO/IABJCHUE, KaK IPaBUJIO, HA YCTbHE.
Kpome Ttoro, o6opyaoBanue ycTbsl MOJKHO IIPeIyCMAaTPUBATD BO3-
MOJKHOCTD 3aMepa [1aBJeHuil B 3aTpyOGHOM MPOCTPAHCTBE M HA BbI-
KH/le, BBOJAa B CKBAXKMHY raza WJM >KUJKOCTHU.

ITH 3ama4n pemaeT POHTAHHOE YCThbeBoe 060pyAOBaHME, HA3BI-
BaeMoe (POHTAHHOH apMaTypoii.

YcaoBust pa6oTbl (DOHTAHHOU apMaTypbl ONPEIeIIIOTCS:

JIaBJIEHUEM Ta30B U ra3oHeTIHON Cpebl CO CTOPOHBI CKBAXKU-
HbI;

HaJIMyueM MexIpuMmeceil U CKOPOCTbIO €ro JABMXKeHUS B apMa-
Type;

XapakTepoM (POHTAHWMPOBAHUS;

XUMHYECKUM COCTAaBOM Tasa M HedTH M UX TeMIepaTypoil.
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OcHOBHBIM (PAaKTOPOM, BJIHMSIONIMM Ha TUI MPUMEHSEMOTO 000-
PY/JOBaHUS, SIBJISIETCS AaBJCHUE Ta3a W Ta30HE(MTSIHON cMecH.

[Ipu cnymennpix g0 3a6oss HKT w nanmmuum na 3a6oe cBoGOA-
HOrO rasa 3aTpy6HOe IMPOCTPAHCTBO OyeT 3aMO0JHEHO CXKAThIM ra-
30M, U JaBjenne OyzaerT paBHO 3aboiiHomy nasienmnio (6e3 ydera
Beca crosi6a raza). [Ipu 3aKpbITUH CKBaXKMHBI 3TO JaBJjeHue Oyjer
6m3Ko K miactoBoMy. CiieoBaTeJbHO, MPH 3KCILIyaTallud ILJIac-
Ta, COJEpIKaIIero cBOOOJHLIN Ta3, paboyee maBjieHue (POHTAHHON
apMaTypbl CJe[yeT MPUHUMATD OJU3KUM K TLJTACTOBOMY.

B mnepBoM npubJmKeHUW IJIACTOBOE [aBJeHUE IIPUHUMAIOT
PaBHBIM THPOCTATUYECKOMY.

[nmy6una BCKpBIBaeMBIX IJIACTOB, a CJIEJIOBATEIbHO, U TILIACTO-
BOe JaBJieHWe KoJe6JeTcs B IIMPOKHUX IIpejesax.

[lns yIOBJIETBOPEHUS PA3JINYHBIM YCJOBUAM (POHTAHUPOBAHUS
mo F'OCT 13846—84 apmaTypy HU3TOTOBJSAIOT II0 Pa3HBIM CXeMaM
(puc. 3.1). OcHoBHble napamMeTpbl (DOHTAHHOII apMaTypbl IIpUBe-
nenbl B Taba. 3.1. 3apy6eskHble (PUPMbBI U3TOTOBJSAIOT (POHTAHHYIO
apmarypy no crangapty AHU6T, 4To B OCHOBHOM COOTBETCTBYET
namemy ['OCTy. Ilo 3aka3y morpebutesss apMarypa MOXKET OBITb
M3TOTOBJIEHA, HampuMmep, Ha gaBjenue 210 MIla. HambGosee m3Be-
ctHbl (pupmpl-usrorosureau: “Cameron Equipment Inc; “ERC
Industries Inc; “Lanzagorta Int’l; “Manoir Industries Stream-Flo
Industries, Lind” (CIIIA). Oaua U3 BHIOB apMaTypbl IIpUBeJeH
Ha puc. 3.2.

YcTbe CKBaKMHBI 3aKaHUNBAETCSI KOJOHHOW TOJIOBKOM, KOoTOpas
0OBSI3BIBAET, T.€. COCAMHSET MEXIY COOOW TEeXHUYECKYI0 U 006Caj-
HyI0 (9KCILTyaTallMOHHYIO) KOJIOHHBI, M TE€PMETU3UPYET MPOCTPaH-
cTBO Mexay HuMu. Ha Bepxuuit ¢Janer] KOJOHHOH TOJIOBKU ycCTa-
HaBJMBaIOT (POHTAHHYIO apMmaTypy ¢ ManudoabaoM. B cBoio oue-
penb, ¢poHTAHHAS apMaTypa COCTOUT M3 TPYOHOI TOJIOBKH W €JKH.

Ta6auma 3.1
OcHogHbIe apaMeTpbl (POHTAHHOI apMaTypbl

CTBOJIOBast 4acCTb €JIKH | YcioBHBIL
YcaoBubiit HoMmu- IPOXO0/]
MIPOXO[, HaJbHbBIN GOKOBBIX PaGouee japenne Py, Mlla
MM IHaMeTp, OTBO/IOB,
MM MM
50 52 50 14 21 35 70 105 140
65 65 50,65 14 21 35 70 105 140
80 80 50, 65, 80 14 21 35 70 105
100 104 65, 80, 100 21 35 70
150 152 100 21
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Puc. 3.1. Tpoiinukossie (1—, ) u kpecrosbie (%, A) cxembI:
1 — maHoMeTp; 2 — 3allOpHOE YCTPOICTBO K MaHOMeTpy; 3 — (uiaHeln I1oJ MaHO-
MeTp; 4 — 3alopHOe YCTPOHCTBO; 5 — TPOHHHK; 6 — Apoccenb; 7 — MePEeBOAHUK
TpyOHOii roioBku; 8§ — orBerHblit duanel; 9 — Tpy6Has rojoska; [0 — doHTaHHAA
eJIKa



1 N 1
2 2
3 3
4 >10 4
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TpyGHasa rosioBKa MpeJHA3HAYCHA J[JIA MOABECKH OJHOTO WJIH
JIBYX DSIOB MOJBEMHBIX TPyO, MX TepMeTH3allnd, a TakKyKe II03BO-
JisTeT BBINTOJHATD TEXHOJOTWYECKHe ONepallyl TPU OCBOEHWH, 3KC-
IUTyaTallid M PEMOHTe CKBaXWH. KOJOHHBI MOJbeMHBIX TPyO MOZ-
BEIINBAIOT K TPYOHOH rosioBKe Ha pe3bbe uam mydre. B nepsom
cIy4yae TIPHU OJHOPSIIHONU KOHCTPYKIUH JuUdTa TPyObI IOBEIINBA-
IOT Ha CTBOJIOBOM KaTylllKe;, IPHU ABYXPAAHOU BHYTPEHHUH psif
Tpy6 — Ha CTBOJIOBOH KAaTyIIKe, a HApY’XHBIii — Ha TpOIHUKe
Tpy6HOIl TOOBKU. Bo BTOpOM ciydae TpH OXHOPSIHON KOHCTPYK-
nun gudta TpyOBl MOABEINBAIOT Ha MYQTOBON MOJABECKE, yCTa-
HAB/IMBAEMON B KPECTOBUKe TPYOHOI TOJOBKHU; IIPU IBYXPSIHOM
NIl BHYTpEHHero psifia Tpy6 My(@TOBYIO MOJBECKY YCTAHABJIUBAIOT
B TPONHWMKE TPYOHOI TOJIOBKH, a [JIsI HAPYKHOTO — B KPECTOBHKE.

@doHTaHHAs eJKa IIpe/JHa3HavyeHa JJIs HallpaBJeHus II0TOKa
TMPOAYKINH 4Yepe3 MaHW(OJb/ W BBIKMIHYIO JUHMUIO Ha 3aMepHYIO
YCTAQHOBKY, [IJI1 PETYJNPOBAHUS PEXNMA IKCILIyaTallil U KOHTPO-
Jist 32 pabOTOU CKBAXKUHBI IyTeM CIIyCKa TIyOUHHBIX MPUGOPOB.

Enka apamMaTypbl BbIIOJHSAETCA TPORHUKOBOI (0fHO- MM JBYX-
cTpyHHOIT) 6o KpecroBoit (aAByxcTpyHHOI). TpoiHHUKOBYIO ap-
MaTypy C JBYXCTPYHHOH €JIKOH PEKOMEHIYIOT [JISl CKBLKHMH, B
TMPOIYKIINN KOTOPBIX COAEP’KATCS MeXaHNYeCKHe IIPUMECH.

B TpoitHWKOBOI IBYXCTPYHHOI apmarype pabodas CTpyHa —
BEPXHSS, a B KPECTOBOM MoOKeT ObITh Jio6as. 3amacHble CTPYHBI
KCIIOJb3YIOT MPU CMeHe IITyIlepa WJIM 3allOPHOTO YCTPOIiCTBa.
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Tpyonaa zonoska

11

Puc. 3.2. Apmarypa ¢doHTaHHasI KpecToBas 151 OJHOPSIAHOIO NMOXbEMHHKA:
1 — MaHoMeTpbl; 2 — TPeXX0/0Boil kpaH; 3 — Oydep; 4, 9 — 3aABWKKH; 5 — Kpec-
TOBHUK €JIKM; 6 — TepeBOjiHAs KaTyliKka; 7 — [epeBOjHas BTYJKA; & — KPeCTOBUK

Tpy6HOIi rosoBku; 10 — wryuepsr; 11 — daanen kosonnsr; 12 — 6ydep

Apmarypy BBIOUPAIOT MO HEOOXOAUMOMY paboueMy MABJIEHUIO U
cxeme (TPOWHMKOBAsA WM KPECTOBast) C yd4ETOM IIOJ[BECKU OJ(HOTO
WIN JIBYX PSIIOB HACOCHO-KOMIIPECCOPHBIX TPYOH.

Ha 3aBoze-msrotoButesne (OHTAHHYIO apMarypy IOJBepraioT
IPOGHOMY THAPABIMYECKOMY HCIBITAHUIO, MPH KOTOPOM [JIST apMa-
TYpbI, PacCUnTaHHOW Ha pabouee maBjenue g0 70 Mlla, naBienue
UCHBITAaHUA Py, = 2p,, a or 70 MIla u Bbime p,., = 1,5 p,.

@oHTaHHAs apMaTypa C BBIKMJIHON JUMHUEH coeuHseTcss Ma-
HUGOTBAOM, KOTOPBII BKJIOYAET 3allOPHbIE M IPEOXPAHUTEIbHbIE
YCTPOHCTBA, TPOWHUKU W JPYTUE 3JIEMEHTHI. 3amopHble YCTPOUCT-
Ba B (pOHTAHHOU apMaType HPUMEHSIOT JABYX THIIOB: IIPSIMOTOYHbIE
3aJIBMZKKHU € YIJIOTHUTEJIbHOUW CMa3Ko# M MPOOKOBBIE KPAHBI.

B 3aBUCWMOCTH OT yCJOBHUH 3KCIJIyaTallud apMaTypy H3TOTOB-
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JISTIOT 1711 HEKOPPO3MOHHBIX M KOPPO3MOHHBIX CpeZ, a TakXKe s
XOJIOHOW KJMMATUYECKOH 30HBI.

Mudp ¢doHTaHHON apMaTypbl olpejesseT ee CXeMy, KOHCT-
PYKIMIO, CIOCO6 yIIpaBJeHUs 3a/IBUKKAMM, YCJOBHBIH IPOXO/ IO
CTBOJTy M GOKOBBIM OTBOJIAM, JaBJI€HHE, KJINMATHYECKOE HCIIOJIHE-
HIIe ¥ KOPPO3UECTOHKOCTD.

Monubrit mudp dourtanuoit apmarypsr (TOCT 13846-84) yc-
JIOBHO TIPE/ICTABJISIETCS B BUJIE

A®X1X2Xg - X4X5X6X7,

rae A — apmarypa; @ — d¢onTtanHas; X; — KOHCTPYKTHUBHOE WC-
nmojHeHue: ¢ (pJAHIEBBIMU coeMHEHUsIMH — 6e3 0003HAYeHUS
(mambosee pacIpocTpaHEHHOE); IOABECKA ITOAbEMHON KOJOHHBI Ha
pe3bbe TmepeBOHUKA TPYyOHOU ToJI0BKM — K; mojaBecka MOIbeMHOMN
KOJIOHHBI HAa MydTe B TpyOHOIl rosioBke — 6e3 0603HAYEHUs; [Jis
akcnyatanuu ckBaxkun YIUH — 9; X, — HoMep cxeMbl apMary-
pbl; IIpU ABYXPSJAHONH KOHIEHTPUYHOH IIOJBECKE K HOMEDY CXeMbl
nobaBysiercs 6ykBa “a”; X5 — cmoco6 yIpaBJIEHUS 3a/[BUKKAMU:
BpyuHyI0 — 6e3 0603HA4YeHUs; AUCTAHIMOHHO U AaBTOMATHYECKH —
B; asromarnueckn — A; X, — ycuosubii npoxoa (8B mm) mo TOCT
13846—84; korma ycJjioBHbIE TIPOXO/IbI CTBOJIA €JKUM U ee OOKOBBIX
OTBOJIOB OTJIMYAIOTCS, (M POBoe 0603HAUEHUE YKA3BIBAIOT IPOGHON
BesimunHoi; X5 — pabGouee napienue, Mlla; X — KauMaTuueckoe
ucriosnenne 1o F'OCT 15150—69: s yMepeHHOU KJIUMATHYECKON
30HBI — Ge3 0603HAUEHUS; IS YMEPEHHOU W XOJIOJHBIX KJIMMATHU-
yeckuxX 30H — XJI; X; — ucmoysiHEeHNEe TO KOPPO3UECTOUKOCTH: I
OOBIYHBIX cpes — 6e3 0603HAYeHUs ; [JIST CPel, COAEpPKAIIUX: [0
6 % CO,— K1; m0 6 % H,S u CO, — K2; no 25 % H,S u CO, —
K3.

Ha ¢onTamnyio apmatypy BBenensl nameHerns B T'OCT 13846—
89. Crammapt paspab6oTaH Ha YCTbeBYIO (POHTAHHYI0O U HarHeTa-
TEJIbHYIO apMarypy, COCTOSIIIYI0 M3 YCTbEBOW eJKHM U TpyOHOU 06-
BSI3KH, HE3aBUCUMO OT OGJIACTH IPUMEHEHUs 110 KJIUMATUYECKOMY
paitony u paboueit cpeme. Hacrosmmuii cranmapt He pacrnpocTpa-
HSeTCd Ha YCTbeBYIO apMaTypy ¢ IlapaJuleJbHbIM I10JBEUIMBAHUEM
HKT, nns mo6blum M HarHeTaHUs TEIJIOHOCHTEIS, a TaKKe Ha
CKBaKUHBI € TOJIBOIHBIM PACIIOJIOXKEHUEM YCThS.

Tunosble cxembl ¢oHTaHEBIX 10K Mo [OCT 13846—89 anano-
ruuabl TOCT 13846—84. OcHoBHOE OT/IMYME HOBOrO CTaHAapTa B
TOM, UYTO B HEM IIPEJyCMOTpEHA HE OJIHA, a [IB€ CXeMbI TPYOHBIX
o6Bsi3ok. IlepBas cxema TpyOHOIl 006Bs3km 1o ['OCT 1384689
anagornyHa T'OCT 13846-84, a BTopas cxema TpPyOHOU OOGBS3KHN
mo3BoJIsIeT mojBemuBath ABe KosjoHHBI HKT mo cxeme “Tpy6a B
Tpy6e” (puc. 3.3).
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Puc. 3.3. TunoBbie cxembl TPy6OHBIX 06Bs130K, o TOCT 13846—89:
a — nas oxuoit kosounbl HKT; 6 — nag asyx kononn HKT

Heo6xommmasi cxema (OHTAaHHON apMaTypbl MOAGUPAETCS MyTeM
COUYeTaHUsT HeoOXOAMMOI cxeMbl (POHTAHHOW eJKH ¢ TpebyeMmoit
cxeMoil TpyOHOIl OOBSI3KH.

Donrannyio apmarypy Ha 14 MIla u3roToBJASIOT TPOHHUKOBOIO
U KPEeCTOBOTO TUIOB C KPAHOBBIMHU 3aMOPHBIMU YCTPOICTBAMU JIst
CKBKWH, 9KCILIyaTHPYEMBbIX (DOHTAHHBIM CIOCO60M U TOTPY KHBI-
MU TeHTPOOEKHBIMU 3JIEKTpOHAcOCaMK. ApMarypa Tpe/Ha3HaueHa
JUist PaGoOThl ¢ HEKOPPO3MOHHON Cpefioii, ¢ 06beMHBIM COJEP KAHU-
eM MexaHmdeckux mpumeceir g0 0,5 %. Temmneparypa paGoueit
cpeant 120 °C.

Tpy6uas rosnoBka (GOHTAHHOU apMarypbl ¢ MPOOGKOBBIMU KpaHa-
MU TI03BOJISIET MPOBOANTL PA3JUYHBIE TEXHOJOTHYECKIE OTepaIuu
npu pasyennu o 20 Mlla. donTanHyo apMatypy ¢ TPOOGKOBBIMU
KpaHaM¥ BbITycKaioT o cxemam 1, 3 u 5 TOCT 13846—84.

Ha 60koBbix cTpyHax (OHTAHHOU €KW YCTAHOBJEHBI PETyJiu-
pyeMble pOCCeIN.

3anopubiMu ycTpoiictBamu ¢doHTaHHOH apMmarypel Ha 14 Mlla
SIBJSIOTCS TTpo6KoBble KpaHbl Tnna KIITIC.

YMeHbIlleHNe YCUJIWNA TPH MOBOPOTE MPOOKH, TpeloXpaHeHue
VIUIOTHSIOMWX TMOBEPXHOCTEH OT KOPPO3WM W W3HOCA, a TaKxKe
obeciieyeHre TePMETUYHOCTH 3aTBOPA KpaHAa JOCTUTAIOTCS 34 CUeT
CIIEIMATbHON KOHCTPYKIIMM U YIJIOTHUTEJNbHOI cMa3ku. CMasky
JI3-162 3aknagbpiBaoT B KpaH 4Yepe3 KaHaJ NIMUHES MPU BbIBEP-
HyTOM HakuMHOM Goure. llox melicTBHMeM HakmMHOTO 60JTa TIpHU
€T0 BBEPTBIBAHWM CMa3Ka IMPOJABJUBAETCS TIO YETBIPEM BEPTH-
KaJbHBIM KaHAaBKaM MPOOKM M TOCTyHaeT B HIDKHUH KOJIBIEBOH
KkaHan. B pesynbrare KaHasbl cO CMasKoOl HaxojsATCs 1O JaBJie-
HUEM ¥ OKPY’KAIOT 3aMKHYTBIM KOJIBIOM IIPOXO/HbIE OTBEPCTUS
KpaHa, C03/1aBas TeM CaMbIM HEOOXOAMMYIO FepMETHYHOCTD.

DoHTaHHYI0 apMarypy, pacCuMTaHHyI0 Ha pabouee mgaBJieHUE
21 u 35 MIla, u3roToB/ISIOT 110 TPOWHUKOBON CXeMe JIJis I0/IBECKH
OJTHOTO WJIH [IBYX PSIOB MOJBEMHBIX HACOCHO-KOMITPECCOPHBIX TPYO
Ha pe3bOOBON MO/BECKEe MATPYOKA.

3anopHbIM YCTPOUCTBOM B Takoll (POHTAHHOW apMaType SBJSIeT-
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ca mpamorounas 3ajasmkka 3MC1 ¢ 3aTBOpPOM, TepMETHYHOCTD
KOTOPOTO 06€CTeYNBAETCS TJIOTHBIM KOHTAaKTOM Hbepa ¢ CeIaMu.

[lns peryaupoBanusi gae6uta CKBaKUHBI (DOHTAHHYIO apMarypy
OCHAIIAIOT [IPOCCEJIEM PEryJIUPYEMOro UM HEPeryJupyeMoro THUIla.

Ha 6okoBbIx oTBOomax enku ¥ TPYOHOH TOJIOBKU MOTYT OBITH
IpeIyCMOTPEHBI OTBEPCTHS [ TOJaun WHTHOUTOPOB B 3aTpy6HOE
MPOCTPAHCTBO W CTBOJI €JIKM, KapMaHbl JJIS 3aMepa TeMIepaTypbl
Cpenbl, a TaKkKe BEHTUJH [IJIS 3aMepa JIaBJIeHNUs.

B npamorounbix 3aaBukkax 3MC1 repMeTUYHOCTD CO3/aeTcs
IUJIOTHBIM KOHTAKTOM Iu6epa € ce/JlaMU KakK Ha BXoJle, TaKk U Ha
BBIXO/IE.

DonTanHyo apMaTypy Ha pabouee masienume 70 MIla msroros-
qstot 1o cxeme 6 TOCT 13846—84. B kauecTBe 3amopHOTO YCTpOW-
CTBa TIPUMEHSOTCS TpsMoTounble 3aaBkkn SMA/ n SMA/II ¢
JIBYXTIJIACTUHYATBIM TMUOEPOM, € YIJIOTHEHWEM “MeTajl Mo MeTaJ-
Jay”, ¢ aBTOMATHYeCKOH Iojlayeil cMa3Ku B 3aTBOP.

Apmarypa B 3aBUCHUMOCTH OT THIIA KOMILJIEKTYETCS Pa3JUYHbIMU
saaBmkkamMu: AD6aB — ¢ pyuHbIM, JUCTAHIIMOHHLIM U aBTOMAaTHU-
yecknM ympaienueM; AM6A — ¢ pyyHbIM U aBTOMATUYECKUM YII-
passenueM; AD6 — ¢ PyuHBbIM yIpaBJICHUEM.

3amsukku 3MA/IIl ¢ IuCTAaHIIMOHHBIM W ABTOMATHYECKUM YII-
paBjieHueM ITHEBMOIPHUBO/IHbIE UMEIOT Ay6Jupyioliiee pPydHOEe YII-
paBJieHue.

3.3. PerynupoBaHue paboThbl
¢$POHTAHHOW CKBaXWHBbI

Peskum pa6oTbl (DOHTAHHBIX CKBAXKMH MOMKHO M3MEHSITH: a) CO-
3/laHEeM TIPOTUBOJIABJIEHUS Ha BbIKHUE (DOHTAHHON €KUM YCTAHOB-
Kol mryrepa (HasbIBAeMOro OGBIYHO YCTHEBBIM IITYIEPOM) WM B
Tpare; 6) co3aHKeM MECTHOTO CONPOTHBJEHUS y Gammaka (oH-
TaHHBIX TPYO IyTeM NPUMEHEHUs] TJyGHHHOrO ITyiepa; B) moa6o-
POM JIMaMeTpa ¥ JJIUHBI KOJOHHBI MOJBEMHBIX TPYO.

YcTheBble TTYIEPbl TPUMEHSIOT HECKOJBKUX KOHCTPYKITUH CO-
OTBETCTBEHHO XapaKTEPUCTUKE CKBaXXWHbI. OTBepCcTHE B NITyIEpe
JIeJIal0T B 3aBHCUMOCTH OT 33JJaHHOTO PEXKMMa PAGOTHI CKBAMKUHBDI.
[rymepsl ycTaHABIMBAIOT HA BBIKUAHBIX JUHHUAX 332 OGOKOBBIMU
sagBkkamu (kpanamun) ¢onrtanHoil enkn. OOBMHO 3a 3aBHKKOM
(KpaHoM) Ha BBIKHJE MOMEINAIOT KaTYIIKy, a PSAAOM ¢ Hell IMTyIep.
3a mMTylnepoM HAXOJIUTCS ITYTepHbIH marpy6ok manHoi 1—1,2 M,
WU3TOTOBJICHHBIH 13 TojcTocTeHHOU 102- mim 146-mM OypusibHOMI
TPyObl U MMeIONUil HA 060UX KOHIAX (PJIAHIIBI.
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Ha o6enx BBIKUAHBIX JMHUSIX YCTAHABJWBAIOT IITYIEPBI C OT-
BEPCTUSMH OINHAKOBBIX [MAMETPOB C IeJIbI0 COXPAHEHUS DPEKIMa
paboThl CKBAXXUHBI IIPU CMEHe HITyIepa.

Ha puc. 3.4 uszo6pakeH ImTylep, HMCIOJb3yeMblli Ha CKBAKH-
HaX, I/le B MPOAYKIIMH CKBAXKUHBI COJNEPKUTCS IMecOK. B cranbHOl
KOpPIIyC 3 MITyIlepa TJIOTHO BCTaBJieHA CTaJbHas TepMoo6paboTaH-
Has WJIW BBINOJHEHHAs W3 TBEeP/JBbIX CIJIaBOB BTyJKa 4. [ms rep-
METUYHOCTH YIJIOTHEHHUS MeXXay OypToM InTymnepa U (pJaHIlaMu
YCTAaHABJIMBAIOT MeTaJuindeckue Tpokaaaku 2. IIpu cMeHe 1mTyte-
pa mepeBoaAT (POHTAHHYIO CTPYIO ¢ paboueil JUHUU HA 3AMACHYIO,
OTKDBIB M 3aKPbIB COOTBETCTBYIONINE 3aABIKKH. [T CMEHBI ITY-
1epa HYXHO pa36OJTHTb [[Ba COEAWHEHUS IITYIIEPHOTO TMaTpyoKa,
IpUYeM HIDKHUE GOJTHI He cJeAyeT BBIHMMATbh M3 oTBepcTwii. [la-
Jiee, IJISi TOTO 4TOOBI BBIHYTH OYPTHUK MITyIlepa W3 Tasza, HeoOXOIu-
MO OTBECTH B CTOPOHY Ha 5—7 MM IITYLEPHBIH TaTpyOOK, mOCJe
4yero ero Mokuo Oyzer nmoBepuyTh Ha 180°, BbIHYTb U3 HeEro cpabo-
TAHHBIA MITyIlep WM BCTAaBUTh HOBbIH. HoOBBIN mTyIep ycraHaBJu-
BalOT B 0OPATHOM TOPSIIKeE.

[ns obyerdeHNsT W YCKOPEHWS CMEHBI IITYIEPOB IIPUMEHSIOT
6bICTpOCMEHsIeMble W PeryJupyeMble IITYIepHI.

Ha puc. 3.5 mokasan peryaupyembiii mryiep (apoccesan). B
3TOM MITyIepe (DOHTAHHASI CTPYSI MeHseT cBoe HalpasieHue Ha 90°.
Uro6pl W3MEHUTb MNPOXOJHOE CeYeHWe B  IITylEepe, UIJIYy-
HAaKOHEYHWK 2 NpuOIIKaloT K BTYJAKe [ WIH OTHAJNSIOT OT Hee
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Puc. 3.4. YcrbeBoii mryiep co CMEHHOIT BTYJIKOM:
1 — karymka; 2 — MeTaJIM4ecKasl IPOKJaJKa; 3 — CTaJbHOW Kopmyc; 4 — BTYJIKQ;
5 — marpy6ok

42



Puc. 3.5. Peryaupyemsiii 6
mrynep:
1 — BryJaka mrynepa; 2 —
WUrJa-HAaKOHEeYHUK; 3 —
Kopryc; 4 — IWTOK; 5 —
CTOlKa; 6 — MaXOBHUK

ImyTeM BpalleHHs MaXOBUKa 6. 3HaueHUWEe OTKPBITHS IITyIlepa Io-
Ka3bIBaeT CTpeJKa Ha yKasarese. Perymaumpyemble ITYIEPHI MOKHO
MPUMEHSITh TOJIbKO JJISI CKBAKUH C MaJbIM COJ/IEP’KAaHUEM IecKa B
(oHTAHHON TPOLYKITUN.

B ycsoBHOM 0603HAUEHUN PETYJTUPYEMOTO JIPOCCES YKAa3bIBAET-
csa: [IP — ngpoccenb peryampyemblif; mepBoe 4YUCJO — JUaMeTp yc-
JIOBHOTO TIPOXO0/Ia, MM; BTOpOe 4HCJI0 — pabodee maBienue, MlIla;
cienyioiiee OYKBeHHOe 00O03Ha4YeHWe — WCIOJHEHHE 110 KOPPO3U-
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OHHON CTOWKOCTH TO aHajoruu ¢ (QOHTAHHOW apMarTypoil u 3a-
IBUKKOM, Hampumep tuma /[IP-65"35K1.

[Ipy Heo6XOAMMOCTH MMETb HACa/Ky IIOCTOSHHOTO Ce4YeHHs
IIpe/lyCMaTpUBaeTCS HeperyJupyemMblit apoccesb. [l atoro c6op-
Ka, cocTosAMmas M3 IINMUHJENS, HACAJKU, Tallkl M APYTHX JAeTaJseif,
3aMeHseTcs 3arJIyIIKoil.

Bonpmioe pacmpocTtpanenyne B 3apy6esKHOH TPaKTHKe MOJTYUNIN
6bICTpOCMeHsIeMble T OBICTPOPETyJINpyeMble 3a60iHBIE IITYIEepHI,
KOTOpbIE yCTAaHABJAMBAIOTCA B (OHTAHHBIX Tpy6ax Ha J06oi
riy6uHe W yAEpSKUBAIOTCA IIPM IIOMOIYM CIEIHAJbHBIX IaKEPOB.
CMmendior Takue ITyIepbl 6e3 W3BJeYeHUS TpPy6 W3 CKBAXKUH.
[lna crmycka u moabeMa 3a60MHBIX IITYIIEPOB IIPUMEHSIOT CIIEIH-
AJIbHBIN CITYCKOTIObeMHBIN MHCTPYMEHT, CITyCKaeMbIfl Ha CTaJbHOM
KaHaTe.

3.4. UccnepoBaHne pOHTaHHbIX
CKBaXWH

OcHOBOIl HcCJIel0BaHUS CKBAXXUH Ha IPUTOK, HE3aBUCHUMO OT
crocob6a 3KCIIyaTallud, sBJSETCS OIpeleJeHHOe s JaHHOU
CKBa)KWHBI B JAHHBIA Tlepuos ee paboTbl ypaBHEHHE IPHUTOKA
SKUJKOCTH:

Q = K(pml - p3216)n' (32)

WccnenoBanust CKBaKUH HA TIPUTOK IIPOBOAST ABYMS METOAAMMU:
1) MeToj NpOCHeKMBAaHUS YPOBHEH MaM maBaeHuil; 2) MeTop
MPOGHBIX OTKAYEK WJIM YCTAHOBUBIIMXCS OTOGOPOB.

[TepBbIit MeTO/ 3aKJIIOYAETCS B TOM, YTO B CKBakuHe OTOOPOM
WA TOAJHUBOM >KUJKOCTA TIOHWIKAIOT WJM MOBBIMAIT YPOBEHD
SKUJIKOCTH OTHOCHUTEJbHO CTATUYECKOTO YPOBHS, T.€. BBIBOJIT
CKBa)XHUHY M3 COCTOSIHUSI paBHOBeCUs. 3aTeM, TPEKpPaTtuB OTOOP
WJIW TIOJUIUB SKUIKOCTH, TPOCJTEKUBAIOT BO BPEMEHU W3MEHEHUE
MTOJIOXKEHUS YPOBHS JKHUJKOCTU B CKBaKWHE WJIM 3a00WHOTO JaBJie-
HU.

MexaHU3M 3TOTO TpoIecca 3aKJvaeTcss B cjaeayiomeM. Y po-
BEHDb JKUJKOCTH B CKBaKMHE IIOHUKAETCI, T.e. JaBjieHue Ha 3a60l
CTAHOBUTCS MEHbIIE IIJIACTOBOrO, W HAYMHAETCS [ABWKEHHUE JKUIKO-
CTH U3 TIacta B cKBaxuHy. [locie mnpekpaiieHuss ot6opa Kuj-
KOCTb M3 TIJACTa IPOJOJIKAET MOCTYNAaTh B CKBAKWHY, TOBBINIAS B
Hell ypoBeHb. POCT ypOBHSI BBI3BIBAET: IMOBBIMIEHUE /[IaBJICHUS Ha
3a60ii, ymeHblieHue jgenpeccun (pasHuna MeEXAy IJIACTOBBIM U
3a00IHBIM JaBJIeHHEM) M B KOHEYHOM CYETe€ CHIDKEHHE IIPUTOKA
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SKMJIKOCTH U3 1racta. TeMIl TojbeMa YPOBHSI 3aMeJISIeTCS W PH-
6mkaercsd K cratnieckoMmy. CKOpPOCTb MOAbeMa YPOBHS, OUYEBH/IHO,
6yzeT 3aBUCETb OT 3HAUEHHUsI KO3((UIMEeHTa NPOJYKTUBHOCTH HC-
cJIe/lyeMON CKBa KUHBI.

[To 3navenussM oT6opa ¥ 3a6OIHOTO JAaBJEHUS TPHU 9TOM OT6OpE
U M3MEHEHHUS MX BO BPEMEHU B pe3yJbTaTe PACUETOB MOXKHO IIO-
JIYIUTh ypaBHEHUE TIPUTOKA SKUIKOCTH.

MeTo MPOGHBIX OTKayeK MPU YCTAHOBWBIIHMXCS OTOOpPax 3a-
KJIIOYAETCS B CJEIYIONIEM.

[IpousBoasT omHOBpeMeHHbBIH 3amep Je6uta W 3a60HHOTO JaB-
JIEHUS CKBa)KMHDBI IIPU YCTAHOBUBIIEMCS peXuMe, 3aTeM H3MEHSIOT
pexXuM paGoThl CKBA)KUHBI, T.€. W3MEHSIOT 3HaueHume or6opa KII-
KOCTH, W TIOCJ€ YCTAaHOBJEHHS HOBOTO PpEXKHMMa 3IKCILIyaTalun
CKBa)XWHBI BHOBb OJTHOBPEMEHHO 3aMepsfoT Me6UT W 3a60iHOE aB-
senue. Psaj nmogo6ubix onepaiuii (He MeHee Tpex) TO3BOJISET yC-
TAHOBUTH 3aBUCUMOCTD €O6UTA CKBAXKUHBI OT 3a6OIHOTO [aBJIEHUS,
T.e. YCTAHOBUTb ypaBHEHHUE IIPUTOKA.

[lns HOHTAHHBIX CKBa)KUH BTOPOI MeETOJ MCCJEJOBaHUS MpPeob-
Jajaer.

Ha ocHOBe TOJy4eHHBIX MAHHBIX CTPOSIT TpadWK 3aBUCHUMOCTU
NPUTOKA SKUAKOCTH WMJM Taza OT 3HadeHus genpeccun (pasHocTH
MEK/y IJIACTOBBIM M 3a00WHBIM JaBjeHueM). ITOT rpaduK Hasbi-
BaeTcd MHAMKATOPHON nauarpammoit. Ilo aToit amarpamme pacuer-
HbIM IIyTeM OIIpeJessaloT IapaMeTpbl IJacTa, IIPOAYKTUBHOCTb
CKBaKUHBI. VIHAWKATOPHYIO [UMArpaMMy CTPOST B TPSIMOYTOJIHBHOI
cucteMe KoopauHaT. Ha BepTWKaJbHOW OCH OTKJIAABIBAIOT 3HaUe-
HUSI IeTIPECCUM [[ABJIEHUsT WM JKe 3a00iHble [aBJeHHsI, a Ha TIo-
PU30HTAJIbHOM OCH — CyTOYHbIe 1eOMTbl CKBAXKMH B TOHHAX WJN
ky6omerpax. Ha rpaduk nHanociat daxrtmueckue IaHHbIE H3Mepe-
HUH.

B touke mepeceuenus oceil ne6uta W JENpECCUU JaBJeHUE Ha
3a60€ PaBHO IJIACTOBOMY, T.€. Py — Paas = AP = 0; P, = Paae TO-
3TOMY IMPUTOK OTCYTCTBYET M JEOUT CKBAKMHBI PAaBEH HY.JIIO.

Ha puc. 3.6 nokaszano nocrpoenne WHAMKATOPHOW JUarpaMMbl.
[lepeceuenne JsuHUM ge6UTa C JUHUEH, COOTBETCTBYIONIEH Je-
Ipeccuy, JaeT TOYKY MHJAMKATOpHOH kpuBoii. Kak BuaHO u3 rpa-
¢uka, pacmosoxeHHbIE TakUM 006pa3oM B CHUCTEME KOODJIUHAT
(pakTUecKkMe TOYKW HAXOMSTCS Ha TPSIMOI, Ha3bIBaeMOW WHAMKA-
TOPHON JIMHUEH. JTO 03HAYaeT, YTO BO BCEM WHTEPBAJE HCCJAEN0-
BaHUSl CKBAXMHBI COXpaHseTCd JUHEHHbI 3akoH (QuJIbTpaun
SKUJKOCTU B TIJIACTE W 3aBUCUMOCTb MEXKIY NeOUTOM M Jelpeccueii
JlaBJIeHUd NpgaMoJinHeliHag. B aToM ciydae 3aBUCHMOCTb IIPOU3BO-
JINTEJTbHOCTH CKBAXKHUHBI OT JENPECCUU BbIpaxkaercs (GopMyJIoii:

JUIST KUJKOCTH
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Heoum Q Puc. 3.6. HWumukaropuas

0 I I I AuarpamMma 3aBUCHMOCTH
2‘ >» 1e6UT — mepenaj JAaBJeHUs
= (menpeccus)
§ 1
R |2
S
S
<
>
S
s
2
V
SR/

Q = ]<(prm - psaﬁ) = KApy

rie Q — gebur kuakocrtu, T/cyrt; K — Koadduiument
npoaykrusuocrtu, 1,/cyr/(MH/mM?); Ap — penpeccus, uau

pa3HUIla MEX/Iy IJAacTOBBIM U 3a00WHBIM AaBjeHnem, MH / M2,

Koaddunuent npoaykruBHoctn K TOKa3bIBaeT, CKOJbKO TOHH
SKMJIKOCTH MOJKET JaTh CKBa’KMHA B €IUHUIYy BPEMEHU TIPU CHHU-
SKeHWH faBjeHus Ha 3a6oii Ha 1 MH /M? (wm 0,1 MH /M?).

KoadduiimeHT NpoayKTUBHOCTH ONpeAessIeTcs M0 WHAMKATOP-
HOW KPWBOW KaK pa3HOCTb OT JAeJeHms pasMepa orpesdka (—I 1o
ocu abciucc Ha pa3Mmep orpe3ka (J—7 1O OCU OpJIMHAT WUJIM AHAJIO-
ruuHo orpe3kam [—I1 u 1-2.

Dopmysry puTOKa KUAKOCTH M Ta3a K 326010 CKBAXKUH MOXKHO
3ammcarhb U TakK:

Ap = aQ,

€CJIM TOJIOKHUTDh, uto a = 1 /K.

Jluneiinasi 3aBUCUMOCTD 1e6UTA OT JENPECCUN HAPYIIAETCS IIPH
MOBBIIEHHBIX Je6UTAaX CKBA)KWH BCJEJNCTBHE MU3MEHEHHS XapaKTe-
pa puabTpanuu KUAKOCTU BOIM3U 320051 CKAKUHDI.

WuankaTopHast TUHUS TIOJTy4aeTcs BOTHYTOW WJW BBITYKJIOW K
ocu Je6uToB. [T MHAUKATOPHBIX JUHUN, M300pa’KeHHbIX Ha PHUC.
3.7, MoryT OBITh HaliJleHbl OOIIe YPABHEHUS B BUJE

Q = [<(pml - psaﬂ)n' (33)

[Ipu n = 1 3aBucHMOCTb MeX[Iy je6utoM u jenpeccueii (p,, —
~ Pue) TpsaMoauHeiinas (KpuBasi 1); 9TO O3HAYaer, 4TO BO BCEM
UHTEepBaJe M3MEHEHUH 3a60HOTO MaBJEHWS COXpaHseTcs JIHell-
HBIN 3aKOH (DUJIbTPAIUU KUIKOCTH.

[Ipu n < 1 3aBUCWMOCTDL MEXKIy IeOUTOM W JleTpeccrueil mpej-
CTaBJAETCS BBINYKJIOH KpuBoii (kpuBas 2); 9TO O3HAyYaer, 4YTo
uabrparusas B 1npusaboiiHON 30HEe MPOUCXOAUT 10 HETMHEHHOMY
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Puc. 3.7. Buasl unauxarop- Meoum Q
HBIX KPHBBIX

\ 4

[enpeccus Ap
LONY

\4

3aKOHY, 4TO OOBIYHO MMEET MECTO IIPU Ta30HAIIOPHOM PEKHUME WJIN
6osbiiux geburax. B aToMm ciayvae koapPuIMEHT TPOAYKTUBHOCTU
6yZieT BEJMYUHOU TIEePEMEHHOIl, YMEHDBIAIOIENcss TI0 Mepe YBeJu-
YeHUs JlelPeCcCuu.

[Ipu n > 1 3aBUCUMOCTL MEXKIy [eOUTOM W JleTpeccrueil Tmpej-
craBJisieTcst BOrHyTOW sunmeit (kpusast 3); Takme KPUBBIE SABJISIOT-
cs pe3yJbTaTOM HEYCTAHOBUBIINXCS KalWJIISPHBIX 3((HEKTOB B
miacre, KOTOpble MOTYT BO3HUKHYTb IIPM HEKOTOPBLIX YCJOBHSX
JBIDKEHUS JKMIKOCTH B MeJKOnopucroil cpepe. Tak Kak BOTHYTbIe
KPHUBBbIE XapaKTepu3ylOT HEYCTaHOBUBIIMICA PEXUM, TO oIlpele-
JIAITh 1O HUM K03((UINEHT TPOAYKTUBHOCTH HEJIb3s.

[To wHAWKATOPHON KPUBON MOKHO OIPENETUTh JEOUT CKBAKU-
Hbl TIPU BCEX IPOMEKYTOUYHBIX 3HAUYEHUSX 3a00HHOTO [JaBJIEHUS,
npejcKa3aTh 3HaveHue Je6uTta NP M3MEHEHWU I[LJIACTOBOTO JIaB-
JIEHUS, a TaKXXe CYIUTb O XapakTepe [BIKEHHUS >KUAKOCTH B IPHU-
3a60ifHOIl 30HEe IJIacTa.

W3 ypaBHenuil IpUTOKa KUJAKOCTH B CKBAKUHY CJeELyeT, 4TO
TIPH Py = Py A€OUT cKBakuEBI Q = 0; mpu p,,, = 0 gebut cxsa-
SKMHBI JIOCTUTAeT MaKCUMAJbHOTO 3HAUYeHUs. ITOT JeOUT Ha3bIBa-
eTcsl MOTEHIMAJbHBIM; OH XapaKTepHu3yeT MaKCHUMAJbHYIO IMPOU3-
BOJMTENbHOCTb CKBAXKUHDBI IIPU IIOJHOM CHSATHU IMPOTUBOAABJEHUS
Ha ILJ1acT.

B 6ospmmHCTBE ciaydyaeB WHAWKATOPHBIE JWHWH OBIBAIOT IIpe.i-
CTaBJIEHBI BBITYKJIBIMI KPUBBIMH, WJIH XK€ MPSIMOJMHelHas BHavase
JIMHUS TEPEeXOJUT 3aTeM B BBIMYKAYIO. [Ipu TakmX WHINKATOPHBIX
JUHUSAX KO3 (UIIMEHT TPOLYKTUBHOCTH SABJSETCS BEJIUYUHON Iie-
PEMEHHOH, pa3Hoi [JI KaXJO0Tr0 y4acTKa JIMHUU.

B yCa0BUAX, KOTIAA Puyg > Puac (T€ Pype — [MABJIEHUE HACHIIIECHUS
Hedrn razom) u HKT crymiensl 10 BepXHUX OTBepcTHil (DuabTpa,
K03 OUIUEHT TPOLYKTHBHOCTH
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K= QZ_Q1

i n o’
p:;arp - psan

rie Q; u Q, — ne6UThI CKBa)KUHBI Tpu pexknmax paborer 1 u I,
M/ eyT; pLoo M Pl — 3aTpyOHble JABICHUS HA YCTbE CKBAXKIHBI
npu pexumax I u II coorBercTBEeHHO:

B ycJI0BHSIX, KOTAQ Pl < P (HE3ABUCHMO OT TIyGHHBI CITyCKa
HKT), koaddunumeHT npogyKTuBHOCTH

K = QZ‘Q1

1 1T
P3a6 ~ P3a6

1 nm_ .
Toe P, U P.s — 3aboitHoe maBienme npu pexxumax [ m II coor-

BETCTBEHHO.

Yacro mpu 60JbIINX JETPECCUSAX JUHEHHBIH 3aKOH (PUJIbTpa-
MU HapyIlaeTcsl, W IpsiMas WHAWKATOPHAS JUHUS HCKPHUBJISETCS.
B takux cuaydasax K03(p(UIUEHT TPOAYKTUBHOCTH OMPEIeJSIIOT MO
[IpAMOJIMHEIHOMY y4yacTKy MHAMKATOpPHOU JmHuu. IIpu stoMm wuc-
cjenyeMasi CKBaKMHA JIOJDKHA JaBAaTh OJHOPOJHYIO SKUIKOCTD.

[Ipu no6brue o6BogHEHHON HEPTH CTPOSAT WHAUKATOPHBIE JU-
HUW — OHY /I BCEeW JKUAKOCTH, APYTyIO I He(PTH U TPEThio
It BoAwl. Ilpn moMomu sTuX JIMHUI OIIpefiesisiioT COCTaBJISIONIIE
o61rero ne6uta Ipu KaKJIOM pPeKUMe.

Ecmm ckBaXuHy HCCJIEOBAJN IIPH HEAOCTATOUHBIX IIpefesax
W3MEHEHUs [IeNIPeCCUu, JJs1 YCTAaHOBJEHUS TEXHOJOIMYECKOro pe-
’kuMa paboThl CKBAKUHBI WHIUKATODHBIE KPHUBBIE 3IKCTPAIOJHUPY-
10T. [IpgaMble MHAMKATOPHDbIE JMHUU MOKHO 3KCTPAINlOJUPOBATH [0
1,75 Appax, @ KpuUBBIE — 110 2,25 Ap,., T Apn.. — MaKCHMasibHas
JeTIpeccusi, TMOIydYeHHas PN HCCJIeTOBAHUN.

Jlnsl aKCTpanmonAuu KPUBBIX MHAUKATODHBIX JIMHUH, a TakxKe
JUIST HETIOCPEJICTBEHHOTO YCTAHOBJEHUS PEXUMa PaGOThl CKBAXKUHBI
10 YPaBHEHUIO TIPUTOKA HEOOXOAWMO OMpPENEJUTh IJIACTOBOE JaB-
JIeHue p,;, K0d(pPUINEHT TPOAYKTUBHOCTH CKBAXUHBI K W TIOKa-
3aTesb CTEIEHU 7.

ITo namHBIM HCCIEOBAHWS CKBAXUHBI NPU TPEeX PasHBIX pe-
JKUMaX TOTYIUM

0, = K(p,, - plo)’
Q, = K(prm - pgs)n§
0, = K(p,, - pi)"
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HYTGM COBMECTHOTO pelreHnA 9THUX ypaBHeHI/Iﬁ OTHOCHUTEJIbDHO 7
HaXOgAT:
lgg
n = #I;
lg Pun — p;;xﬁ
Pun = Paac

O,
l <z
gQ1

m -
Prn ~Psa6

111
Prn ~Psa6

nz =
Ig

Cpennee 3HaueHue
n=(n1+n2)/2.

[TnactoBoe naBieHHME p,, HAXOJAT MpeABAPUTENbHO HEIOCPe/-
CTBEHHBIM 3aMepPOM ero riyOuHHbIM MaHoMeTpoM (Iocje 0CTaHOBKH
CKBa)KMHbI) WM rpadUYecKUM NyTeM HaXOMKIEHUS TOYKU IIEPece-
YeHMs MHAMKATOPHON JMHMU ¢ ocbio fAasienuit (mpu Q = 0).

W3 ypasuenus nputoka (3.3) xosdPuImenT mpoayKTUBHOCTH

K=—292
(plm _P;sa(»)n

[lyist GoJiblliell TOYHOCTH AHAJOTUYHO OTPENEJEeHUI0 7 HAaXOMISAT
cpentee 3HavyeHune Koadduimenta npoayKkTuBHocTn K.
[To xoadpdumnumenty MPOAYKTUBHOCTH CKBAXKUHBI MOKHO HaHTH
K03 UIMEHT MMPOHUIAEMOCTH ¥ TThe30MPOBOJIHOCTD IJ1acTa
([, Re )

KMLln— + CJ

e

2mh

k = b [IY

rne K - ko3 duImeHT MPOAYKTUBHOCTH CKBayKUHBI,
em® /¢ /(kr/cM?), Koropblii onpeaenserca 10 Koa(ppuneHTy
IIPOAYKTUBHOCTU € Pa3MepHOCTbIo T,/ cyT/ (Kr/cM?) myTeM ymHO-

JKeHus Ha 11,57ﬁ (3mecp b, — o6bemnbiii Koapument HedTH;
pII

P, — ILIOTHOCTb JerasupoBaHHOIl HedTH, T,/M’); W — BA3KOCTb
HedTH B IJACTOBBIX ycaoBusax, cll; R, — mosioBUHA CpeHEero pac-
CTOSHUS MEXKIy CKBUKWHAMH, M; ¥, — Ppaauyc 3a00s CKBaKUHBI
(cuurast mo posory), m; C — obmuii KoapPUIUEHT THAPOAUHAMHU-
YeCKOr0 COBEPIIEHCTBA CKBaXUH; 7 — 3ddekTuBHAS MOUIHOCTD
MJIacTa, CM.
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Omnpenenenne KoapPuIMeHTa TPOHUIAEMOCTH 10 K03(huin-
€HTy TIPOAYKTUBHOCTH BO3MOXKHO JINIIb B YCJOBUSAX OE3BOJHON
He(bTH A IIPA D6 > Puac-

Ha ocHoBanuu mOCTPOEHHOW HWHAMKATOPHOW JUHUM WJIA Haii-
JeHHoro koagduimentTa MPOoAYKTUBHOCTH CKBAKHMHBI C yYETOM 3a-
JAaHHOTO Je6UTa yCTAHABJIMBAETCS COOTBETCTBYIOMIUN peXUM pabo-
ThI CKBa’KUHBI.

OpHounenHast ¢opmysa HmpuToKa kuakocté Q = KAp, BbIpa-
JKeHHas NpsSIMOW MHAMKATOPHOW JIMHMeH, clIpaBeisuBa JHIIb TPHU
JuHeHOM 3akoHe (uubrparuu. [Ipm OTKJIOHEHMM OT JUHEHHOTO
3akoHa (PUIBTPAIMM TIOJyYaeTcd MHAWKATOPHAS JIMHUS, BBITYyKJas
K ocu [1e6uToB. B aTHX ycJOBHAX cIpaBeAMBa JIByUJeHHas (op-
MyJIa

Ap = AQ + BQ”.

[lepBblit usen 37Ol (POpMyJbl BbIpa)kaeT IMOTEPU HAIOpa, BbI-
3bIBaeMble TPEHUEM >KUJKOCTH B II0Opax IJacTa, KOTOPble 3aBUCAT
oT ne6UTa M BA3KOCTHU KUJKOCTU. BTOpOll 4jeH BbIpaskaeT MoTepu
Hamopa, O0yCJOBJEHHbIE WHEPIMOHHBIMU CBOWCTBAMHU KUIKOCTH,
KOTOpbIE 3aBUCAT OT JAe6UTa BO BTOPOH CTEEHW U IJIOTHOCTU
SKUJIKOCTH.

[Ipu HeycraHoBuUBIIEMCS peXHME IPOBOJAT HCCJELOBaHUE
(poHTAHHBIX CKBa)KUH METOJOM BOCCTAHOBJIEHHS 3a060IHOTO [aBJie-
Hus. IIpu aTOM TMOCJEe OCTAaHOBKM CKBAKUHBI HAOJIOZAIOT 32 CKO-
POCTBI0O BOCCTAHOBJIEHHS 3a00HHOTO [aBJeHWS BO BpeMeHU. Pe-
3yJIbTaThl HAGJIOJEHUN ¥ BBIYUCJEHHbIE [AHHbIE 3aHOCAT B TabJiu-
1y mno cuaenyioreii ¢opme: Touku HabJo/eHul, Bpems ¢, ¢, Ap,
kr,/cm?. 1o TOJTy4eHHbBIM JaHHBIM CTPOSIT KPUBYIO BOCCTAHOBJIEHHS
JlaBJIeHUs: B 1ojyorapudMUYecKX KoopauHatax Ap u 1g ¢t u on-
PeNeNsoT HakJAOH K ocu abeumce (yriaoBoit Koadduuuent) mps-
MOJIMHEHHOTO y4YacTKa 3TOW KPWBOU MO BYM KPAHUM TOYKAM:

Apy = Apy
]gtn - 1gt1

Ecam macmta6pl Ha OCSX KOOPAMHAT B3STHI MTPOU3BOJLHO, TO
reoMeTpuuecKoe 3HadYeHHE YILJa O MOKeT M He COOTBETCTBOBATb
HaliJIcHHOMY HaKJOHY i. B aTOM ciyyae MpOJOJIKEHHWE MPSIMOJIH-
HEHHOT0 y4YaCTKa KPUBOHW /10 II€PEceUYeHHsl C OCbI0 OPAMHAT HAXO-
AT IJUHY OTpe3Ka

1=tga =

A=ilg22%, (3.4)

o

rae x — kK03 UIEEHT Mhe30MPOBOHOCTH, CM”/C; 7y — NMPUBEJEH-
HBIIl pajilyC CKBAa’XXUHBI, CM.
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Koaddumment nporumaeMocTn mjaacta B pajgnyce KOHTypa IH-
TaHUSA

b
k=0,183”i it
1
rae Q — JAe6UT CKBasKUHBI, cM’/c; b — o6beMHbI K03 PUIHEHT
HedTH; 2 — 3dPeKTUBHAS MOIIHOCTD MMJACTA, CM.
N3 sroit dopmysbl MOKeT ObITh HalifileHa T'HIPOIMPOBOIHOCTD
Iacra:

k018322 1.
1

u

N3 dopmysabl (3.4) MOKHO HAliTM TIPUBEJEHHBIN PagUyC CKBa-
SKMHDI:

k
rae x = — IBE30MPOBOAHOCTD ILIACTA, CM®/C; W — BA3-
!’l’ mB)K +[‘))1'I)

koctb HedTH, cll; m — Koapdunuent nopucroctu; P, — Koahu-
HUEHT csKkuMaeMocTn Hedpt, Kr/cm?; B, — KospdUIHEHT CKIMae-
MOCTH IIOPOJIbL, KI/CM2.

[TpuBenenublii paguyc CKBaKUHBI MOKET IOJYIUTbCS U GOJIbIle
JefiCTBUTENBPHOTO Pajinyca B TeX CJy4yasiX, KOrga B IHpus3aboiHoil
30HE WMMEIOTCS TPEeNMHOBATOCTh (ecTecTBeHHAss WM MOJydeHHas
npu nepdopaiuu) Win KaBepHbl, 06pa3soBaHHbIE IyTeM YaCTHYHO-
ro BBIHOCA TIeCKa B MPOIleCcCe IKCIIyaTaIllud CKBAKUHDI.

KoaddunmenT rupoinHAMIYECKOTO COBEPIIECHCTBA CKBAKUHBI

¢ R
Tup

B HEKOTOPBIX cilydasix MPU HMCCJEJOBAHNU CKBAXKUHDBI METOJOM
BOCCTAHOBJICHUSI [IABJIEHUSI HE Y/AETCs IOJY4YHTh Ha rpaduke B
KOOpAMHATaX p u lg ¢ npsAMosMHENHbI yyacTOK. DTO 00bsCHAETCS
BJUSIHHEM Ha XapaKTep KPUBOW BOCCTAHOBJIEHUS ABJIEHUS MPO-
JIOJIKAIOIIETOCST BO BPEMsI OCTAHOBKU CKBAJKMHBI MPUTOKA >KUKOC-
TH 10J] [efiCTBHEM YIPYTUX IJIACTOBBIX cuJ. Torjga JaHHbIe wHC-
CTEeIOBaHMS CKBAXXKWHBI HaJo o6pabaTpiBaTh AnddepeHnnaTbHbIM
WJIM MHTErPAJbHBIM METO/IOM.
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3.5. O6cnyxmBaHue pOHTaAHHbIX
CKBa>WH

Pexxum arcIryaTaliui  CKBaJKWHBI YCTAHABJWBAIOT HAa OCHOBE
obecrievenus PalMoOHAJbBHOTO PacXoja dHepruu Iiacrta. Hopmasb-
Has 9KCILIyaTalusi CKBAKMHDBI 3aKJII0YAETCS B ITIOJYYEHUU MAaKCHU-
MaJIbHOTO Je6UTa Mpu HEeGOJBIIOM ra3oBoM (aKTOpe, HAUMEHBIIUX
KOJIMYECTBAX BOJBI U TecKa, Gecriepe6oitHOM (DOHTAHHPOBAHWH.

[Ipu Habaonerwn 3a paboToil (POHTAHHON CKBaKWHBI U ee 00-
CIyXUBaHWM 3aMepsioT OydepHoe u 3arpybHOe naBjeHus, pabdo-
yye JaBJEHUS Ha 3aMEPHBIX YCTAaHOBKAX, ONPEAEsSIoT aAeOuT Hed-
TH, Tasza, COMep:KaHWe BOJAbI U IeCKAa B MPOAYKIMH CKBAXKUHBI U
T.m. KpoMe TOro, mpoBepsIOT HCIPABHOCTb YCTHEBOTO 060OPYIOBA-
HUSI; BBIKUIHBIX JIMHUN; CKPEOKOB, NMPUMEHSEMbIX AJs 60pbObI C
o6pa3oBaHueM OTJOXKeHU mapaduHa. sKesareJbHO BCe PEMOHT-
Hble paboThl ¢ 0O6pa30BaHWEM OTJOXKEHWH TapaduHa MTPOBOIUTDH
6e3 OCTAaHOBKU CKBAKUHBI.

PesyabraThl HAGMIO/EHNIT 3AMUCBIBAIOT B CIENHAJIbHBIN Kyp-
HaJ. JTH JAaHHbIE CJYXKAT MCXOJHBIM MaTepHajoM JJsd yCTaHOBJIE-
HUSl ONTHMAJbHOTO PEKMMa JKCIIyaTallud [JPYTHX CKBAKHIH, pa-
6OTAIOIKUX B AHAJOTHYHBIX YCJOBUSX.

[lpu skcmayatanuu  (QOHTAHHBIX CKBAKUH MOTYT BO3HUKATD
BCAKOTO pojia Henosaaku: 3amapaduauBanne HKT, o6pasoBanue
MecyanbiX MPo6OK, pasbelaHue HITYIlepa, OOBOJHEHNE CKBAMKUHDI,
3acopeHue MITyIlepa W BBIKUAHON JUHUU W Ap. lIpusHakoM Takux
HeToJIaIoK MOTYT ObITh M3MeHeHust 6y¢epHOTro u 3aTpyOHOTO JaB-
JieHnit, neéurta HedTH, KOJTMYECTBA BOJBI U TECKA.

Ecam 3acopuauce HKT, To 6GydepHoe maBieHnme NOHWKaAETCH,
a satpy6Hoe moBbImaercss (eciu B CKBaKUHY CIYNIEH OJMH P
HACOCHO-KOMIIPeccopHbiX Tpy6). B cayuae o6paszoBanusi mecuaHoii
npo6Ku B paboTarolieil CKBa)KMHE YBEJUYMBAIOT [UAMETp MITyllepa
UM B 3aTpy6HOE TPOCTPAHCTBO IMOJKAYUBAIOT HEPTH. ITO TIOBBHI-
cUT cKopocTh JBIKeHus mpoaykiuu mo HKT, uro moxker mpusec-
TH K BBIHOCY TI€CKa.

Ecmu mecuanas mpo6Gka o6pasoBajach Ha 3a60e, TO 3aTpy6HOE
nasienue nazgaer. [las yaanenusi atoil mpoOKU TaKKe yBeTMYMBA-
10T [UaMeTp IITyllepa WJU B 3aTpyOHOE MPOCTPAHCTBO IIOJKAYH-
BalOT HEDTD.

[Ipu mosiBieHWM BOJIBI B CKBa)KWHE HEOOXOAWMO YMEHDBINUTD Jle-
6ur. Ilpu yBeswvyenun je6uta W yMeHbIIeHUH OydepHOro naBJe-
HUS cJieJyeT YBEJWYHUTb MPOXOJHOE OTBEpCTHE MmTyiepa. B atom
CIydae IIePEKJIOUAIOT JIMHUIO BBIKUAA HA JPYTyl0 U 3aMEHSIOT
HITYIIEP.
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Ecsan 3acopuauch ITyIlep WM BBIXOAHAS JIMHWS, TO HeOUT
cHUKaeTcs, a O6ydepHoe W 3aTpyOHOE [aBJCHUS YBEJTMUYUBAIOTCS.
B aroM ciydae Tak)ke MEpEKJIOYAIOT JWHWUIO BbIKUMJAa HedTH Ha
JPYTYIO U TPOBEPSIOT IITYIEP ¥ BBIKUIHYIO JUHUIO.

[ns 60pb6bI ¢ OTNOKEHUAMU TapaduHa TTPOBOJAT CJeIyIONINe
MepOTIPUITHS:

yMeHbIIeHne Myabcainud (GOHTAHUPOBAHUS TIPU MAKCUMATBHOM
CHUKEHUU Ta30BOT0 (DaKTOpa;

npumenenne mMexauudeckoit ounctku HKT pasiauunbiMu ckpe6-
KaMmu;

nokpbitne BHyTpeHHell moBepxuoctn HKT crexsom, smokcuu-
HbIMH CMOJIAaMH, SMaJsMK, GakeauToBbiM JjakoM u 1p. (Ppyrepo-
BaHue);

paciiaBienne napaduna;

pactBopeHue mnapaduHa pPa3JUYHBIMU PACTBOPUTEISIMU.

[Ipu wucnosnbzoBanuu cKpe6KOB HA YCTbEBOIl apMaType MOHTH-
pyIoT JIy6puUKaTOp C CaJbHUKOM. [ ciycka cKpe6KOB Ha TIPOBO-
JIOKe W WX ToJbeMa MPUMEHSIOT JenapadUHU3AINOHHbIE YCTAHOB-
xu tiuma AJlY, xotopble cocTOAT U3 Je6eKN C 3JIEKTPO/IBUTATENEM
¥ CTaHIUH YIIPaBJICHUS.

[ng pactiaBnenus napaduna npumensior nporpes HKT 3a-
Ka4yKoil mapa, ropsiyeit HepTu Mau HeTEIPOLYKTOB.

[Togauy TensoHocuTes el B BHUAE Mapa OT TapOBOl TepeaBUXK-
Hoil ycranosku (ITIIY) B 3arpy6HOE HPOCTPAHCTBO U BBIXOJ €0
Jepe3 HACOCHO-KOMIIPECCOPHBIE TPYyOBI 06ecleynBalOT pacljaBJie-
HUEe W BBIHOC €T0 cTpyeil HedTH.

[lns 06paboTKU CKBAJKUH MAPOM IIPUMEHSIOT MePeIBUKHbIE Ma-
poreneparopubie ycranoBku III1Y-3M, IIIIYA-1200,/100 u IIITY-
1600,100.

Texunueckasi xapakrepuctuka ycraHosku I1ITY-3M

[TpON3BOAUTETBHOCTD TIAPA, KT,/ M ..ottt it et ie e 1000
MakcumanbpHoe naBienue napa, MIla................ 10
MaxcumasnabHast Temneparypa napa, "C 310
BMecTHMOCTD IMCTEpPHBI /Il MUTATEeJbHON BOABI, M>:

Ha ACCH KPAS-257 ... 5,9

na maccu KpA3-255b 3,8
TOTIIHBO . .o e JlusenbHoe
Pacxo TOIMBA, KT /W, ... e et Jlo 85

[lepeasuknas maporeHepatopHas ycraHoBka I1TTYA-1200,100,
ITI1Y-1600,/100 BbImyckaeTcs CepUHO B3aMEH CHATBIX C INIPOU3-
BOJ/ICTBA T1aPOBBIX IEPEABMKHBIX ycTanoBoK IIITY-3M (puc. 3.8).

Ycranoska IIITYA-1200,/100 orauvaercst ot ycranoBku [IITY-
3M 6osblieii TPON3BOANTEIBHOCTBIO, MMeeT 6oJjiee COBEPIIEHHYIO
KOHCTPYKIIMIO KOTJIa W OCHAIlleHa CHCTeMO#l aBTOMaTH4ecKOH 3a-
MUTHl KOTJa. Pa6oToll OCHOBHBIX Y3JI0B M CHCTEM YCTAaHOBKH YII-
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6 — mu-
TaTeJabHbIA Hacoc; 7 — aBromo6uiab KpA3-255b;



PaBJISIOT JMCTAHIIMOHHO C OJHOro pabo4yero Mecra — U3 KaOHMHbBI
BOJUTENS. YCTaHOBKY MOHTHUPYIOT Ha Imaccu aromobmsis KpA3-
255b naum KpA3-257.

Texunyeckas xapakrepuctuka IIITYA-1200 /100

[Tpon3BOANTENBHOCTD TMAPA, KT/ U.teeuuieienniieeaniieeannns 1200
MaxkcumasbpHoe maBienue mapa, MIa......................... 10
MaxcumaabHasg Temieparypa mapa, C................ ... 310
Pacxox Tomausa s Kotaa, Kr/4, He Gojee ... 83
TOMIMBO JITIST KOTIIA « vttt e e e e e et e e e e eenans JlusenbHoe
MaxkcumaabHOE [aBJeHUE B TOILJIHBHOW MarucTpaJi,
T 2
Hacoc nurarebHBIN. . IIT-1-1 /400
Hacoc ToriuBHblii .. .. ... IID04-25B
BeHTHIIATOD . oottt . 1110-28
BMmecTUMOCTDh TIUCTEPHBI JJIST MUTATEBHONU BOMABI, J........ 4200
TIpuBOJ MEXAHU3MOB YCTAHOBKH .. .tuuventeannienieennennnnn. OT TATOBOTO JABUTATE-
JIsT ABTOMOOTLIST

MoriHocTh, OT6UpaeMasi OT JBUTaTesst apromobuist, KBr...  13—-15
Pasmepnl, MM, Ha HIaccu aBTOMOOWJIS:

KPA3-235D .o 8588x2700%3740

KDASB-257 o 9050%2700%3560
Macca yCTaHOBKH, KI:

Ha maccu KpA3-255B ¢ mosHoii 3ampaBKoii............. 19 200

na maccu KpA3-257 ¢ moJsnoii 3ampaBKOi............... 18 380

B mepenBmxknOW  maporeHepatopHoir  yctaHoBke  IIITYA-
1200,/100 (puc. 3.9) nuratenbHas BOAA M3 €MKOCTH 7 MO THIAPO-
CTATUYECKUM HAIlOpOM uepe3 BojasgHOW ¢duabtp 8 mocrymaer Ha
IpUeM IHTATEJbHOIO Hacoca BBICOKOrO JAaBjeHuss 16 u gajnee Ha-
THETaeTcs B TaporeHepaTtop 26.

Ha mamophHoM Tpy60ompoBOjie MKy MUTATEJbHBIM HACOCOM U
MMaporeHepaTopoM MOCJTEI0BATEIbHO CMOHTHPOBAHBI PETYJIUPYIO-
mwmii Bentuab 20, quadparma [IB-100 21 u ob6parusiii kaanan KII-
160 22. C momonibio peryaupyioniero BeHTWJd 19 yacTb TOTOKa
HAIPaBJIAIOT BO BCACBIBAIOIIYIO JIMHUIO, PETYJUPYST PacXol BOJbI,
KOTOpbIIl M3MepAI0T JaTYMKOM IIpe/leJbHbIX 3HaudeHuil pacxo/a.
Jlyist McKJII0YeHns TMoNaJaHus Tapa B HAMOPHYIO JIMHWUIO TIPU BHe-
3aITHOM TIOBBINIIEHWM [IABJEHUS B TApOTeHepartope MpeayCcMOTpeH
oOpaTHbBIN KJaman 22.

[losydyennnplii B maporeHeparope map IHOCTyIaeT 4epe3 pacliu-
purenpb 15, perysupyiomuii BeHTUIb 14 m o6paTHBIN KJamaH 2 K
norpe6utenio. Ha mapompoBose Ha BBIXOJE W3 TaporeHepaTopa
YCTaHOBJIEHBI JBa TpeaoxpaHuTebHbIX KJamnana CIIITKM-25-100,
oTperyiupoBannbie coorserctBenno na 10,8 (paGoumit) u 10,5
(xourposbubiii) MIla. Ha pacummpurene 15 CMOHTHPOBaHBI TIPHU-
6OpbI KOHTPOJISI TEMIIEPATypbl U JaBjenus. [y 1penoTBpaiieHus
NOMAJaHusd MPOAYKIIMM CKBAXKUHBI B TPYGOIPOBOJABI yYCTAHOBKU
npeaycMorper obpathbiii kjaanan KII-160 2.

[usenbHoe TOIIMBO U3 €MKOCTU 34 IOCTyllaeT B LIeCTepeHHbIH
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Puc. 3.9. IlpuuuuniaibHas cxeMa ycTa-
nosku ITTTYA-1200/100:
A — nap K norpe6uren; 5 — BO3ayxX K
BeHTILIATOPY; B — nap B eMKOCTb s
nojorpesa BoAbl; I” — cxaThii BO3AyX oT
komupeccopa; /[ - caus (apenax); 1, 19,
20, 27— sentuab peryaupyiouii B-622-
2; 2, 22 — o6patumlii kaanan; 3, 18, 23 —
BeHTILIb 3anopuetii B-201; 4 - ¢uabtp
BO3AYIIHBIL; 5, 9, 17, 25, 35 — npoGkoBeiii

fr
B T

28 29 30 31|

36 r A

npoxoauoii caibHIKoBbIT My TOBBIIT KpaH; 6 — pecuBep; 7 — eMKOCTb 445t BoAbI; 8 — GuabTp BoaAHoii; /0, 3/ — kopobka ot6opa
smomuocTeit; /1 — pewtuasTtop 1I-10-28-4; /2 — sacaonka wubepnas; /3 — kaanad npenoxpanutenpusiii CIITIKM-25-100; 714 -

BEHTILIL peryaupyloulil; /5 — pacuiipliteb,

16 — nacoc nuratesnbubiit I1T-2,/160; 2/ — anacdparma Boicokoro aapaenus JIB-

100; 24 - ropeaouHoe ycrpoiicTso; 26 — maporeHepatop; 28 — kianad otceunoit 14c821p; 29 — duabTp TOmmMBHBIL; 30, 32 — BeH-
T pervaupyonii 15¢906k; 33 - wacoc tomausubtit 1110-0,4 /256; 34 — 6ak TonansHbi; 36 — KpaH 3amopHbil



Ta6nuia 3.2
TexHnuyeckasi XapaKTepHCTHKA arperaTtoB

Iokasaresn 1AJII-4-150 | AJTTIM-12/150-Y1] 2A/TIIM-12/150-Y1

Harpesaemast cpena Hedtp coipas
Ilopaua no Hedry, 8,2; 14,5 12 12
M2 /4
Temmeparypa mojorpe-
Ba Hedru, °C:

6€e3BOIHOI 110-150 150 150

06BOHEHHON 10 110 122 122
[laBienne, pasBuBae- 16; 20 13; 16 13; 16
Moe B paGoueM pexi-
me, Mlla
TonnmBo, mcnosb3ye- [usenproe aBrorpakropHoe 'OCT 305—-82
Moe Tpu paboTe arpe-
rara

Hacoc Id-0,4,/25b 33. Pacxox TomiuBa BO BCACBHIBAIOIIYIO JIH-
HUIO peryaupyior BentusaeMm 32. ToluBo, Npoilas uepe3 TOIJIMB-
HbI DuabTp 29, oTceuyHoil KJyamaH 28, MOCTyNaeT B TOPEJIOYHOE
YCTPONCTBO, IIpeiBapUTeIbHO II0J0TPEBASICH.

Bosnyx B ropesounoe yCTpOHCTBO IIOCTyllaeT OT BEHTUJATOPA
[1-10-28-4 11 depe3 mmbepHYO 3aCJOHKY 12, MOIOTPEBASICH.

Cucrembl TPY6OIIPOBO/IOB [IPEHUPYIOTCSI KAK €CTECTBEHHBIM CJIH-
BOM uepe3 3anopHylo apMarypy 9, 36, 23, 18, Tak u nojaueir coxa-
TOTO BO3/lyXa W3 pecuBepa 6.

Arperar A/IIl nna nenapadwHU3AIUU CKBaXKUH Topsdeir Hed-
TBIO TIpeHA3HA4YeH /I HarpeBa W HarHeTaHUS He(TH B CKBaKUHY
C HeNbI0 yJajJeHnsi Co CTeHOK Tpy6 ormoskennil mapacduna (ra6i.
3.2). Arperar MoxkeT GbITb HCIOJIb30BaH TakxKe /sl JenapadpuHu-
3aI[uy TPANoB, MEPHUKOB, MaHU(OIBIOB U JIP.

ArperaT CMOHTHPOBAH Ha IIIACCH ABTOMOOGWJIS BBICOKOH ITPOXO-
qumoctn KpA3-255B1A (puc. 3.10). IlpuBox Bcex MeXaHH3MOB
arperata OCyIIECTBJSIETCS OT TSTOBOTO JIBUTATeJsI aBTOMOOWJIS. AT-
peraToM YIpaBJsSOT M3 KaOGWHBI BOoAWTeNs. B KadecTBe Harpesae-
MOIl cpe/ibl MCIOJIb3YIOT Ccbipyio HedTh. Pecypc paborbl arperara
o 3anacy nedru paBen 4 rogam. Ero o6ciy’KUBaioOT [Ba UesIOBEKA.

Becb arperar cocTOMT M3 HECKOJbKHX Y3JIOB U CHCTEM: Harpe-
BaTeJsis 3MEEBHKOBOIO THIIA, HArHeTATEJbHOIO Hacoca, TPaHCMUC-
CHM, BCIIOMOTATeJbHOTO O00OPYZOBaHMS, TPYOONPOBOJOB, KOHTPOJb-
HO-U3MEpPUTETbHBIX MPUOOPOB M CHUCTeMBbI aBTOMaTwku. Harpesa-
TEeJIb IPEJCTaBJsieT C€060if 3MEEBHK BBICOKOTO [AaBJIEHUS, 3aKJIIO-
YeHHDbI B JBYXCTEHHbIH KOXyX. B HM)KHell dYacTu Harpesatesist
BBLJIOJKEHA TOIIKA, B KOTOpPYyIO BBeJeHa (hopcyHKa. 37ech K€ CMOH-
TUPOBAHO 3allaJbHOE YCTPOMCTBO.
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Puc. 3.10. Arperar gas aenapadbuHu3anuy CKBaskuH ropsiueii nedroio 2A1I1-12 /150-Y1:
1 - macoc; 2 — wmauudosba; 3 — HarpeBaresb; 4 — TpPaHCMHUCCHS TNPUBOAA OGOPYIOBaHUS; 5 — TOIUIMBHAS CHCTEMA



[Mpuniun pa6oTsl arperata 3akjrodyaercs B chaenyiomnieM. Hedrb
U3 €MKOCTH BCACHIBAETCS HACOCOM M IIPOKAYMBAETCS Yepe3 3MeeBU-
K1 HarpeBartesisi. [Ipu cBoeM ABIKeHUHU TIO 3MeeBUKaM HedTh Ha-
rpeBaeTcs [0 ONpe/eJieHHON TeMIlepaTyphl W Jajee 4Yepe3 HAIop-
HBIIl TPYOOTIPOBO/I HATHETAETCS B CKBAKWHY.

s yennenus addexta BO3IEHCTBUS HCIOJb3YIOT TOIOTPETHIE
pactBopuTesiu, HampuMep KoHaeHcaT. IbGEKTUBHBIM CIIOCO6OM
60pb6bl ¢ oryoxkenusimu napaduna B HKT saBaserca ux ¢yrepos-
Ka, T.e. TIOKPBITHE WX BHYTPEHHHUX IOBEPXHOCTEH CIENMaTbHbIMU
JIaKaMHU, SMaJISIMU WJIH CTEKJIOM.

B cucremy obciysknBaHus (POHTAHHBIX CKBAKUH BXOAHUT 060pY-
nosarne ux ycrbst (ponrannoit apmatyper). OCHOBHBIMEH 3JI€MEH-
TaMU ee SBJSIOTCS 3alOPHbIE YCTPOICTBA.

[Tpo6koBbIii Kpan ¥ OPSIMOTOYHAS 3aJBU)KKA, YILJIOTHSEMbIE
cmaskoit JI3-162, He Tpe6YyOT GOJBIINX YCUJIUN TIPU yIPaBJIEHUU
uMH. B TIPSIMOTOYHBIX 3a/BWIKKAX /IS YBEJUYEHUS TePMETHYHOCTU
KaTeTOPUYECKN BOCIIPENIAeTCsl MPUMEHATHh PbIYar, Tak Kak TepMe-
TUYHOCTb OT YyBEJWYEHWS YCHJIUS HE BO3PACTAET, IOCKOJbKY
IJIAITKY TIocKue. B mpoltecce aKcIiyaTalluu apMatypbl ¢ IPSIMO-
TOYHBIMU 33/IBHKKaMu TpeOyeTcs depe3 JBa-TPH MeCsla CMa3bIBaTbh
NOJMIIUIHUKY A conungonamu Y C. Heo6xonumo Takke de-
pe3 MITyllep B JHUINE KOpIyca 3aJBIKKA B COOTBETCTBUH C HHCT-
pyknueii HabuBaTh cMa3ky JI3-162. T'epMeTWYHOCTH 3aTBOpa Mps-
MOTOYHOW 3aJ[BUKKU TOBBIMIAETCS 32 CUET YIJIOTHUTETHHOH CMa3-
KU, KOTOpas AaBTOMATUYECKU I[OJAeTCs K IOBEPXHOCTH 3aTBOPA
JIABJIEHHEM CDPEe/Jbl B KOPILyCe 3a/[BUXKKH.

[Tocme ycranoBku (OHTAHHON apMaTypbl C KPAHOBBIMH 3aIop-
HBIMH YCTPOHCTBAMH Ha CKBa)XKHHE HEOOXOANUMO JIOTOJHUTETbHO
HaOUTh YTJOTHUTEJbHYIO CMa3Ky BO BCe KpaHbl W TMPOBEPUTH MX
Ha TJIABHOCTB paboThl 3aTBopa. CMaska MOmaeTcs MacJeHKOH, Ko-
TOpas BBUHYMBAETCS B Pe3bOOBOE OTBEPCTHE MIMUHIEAS B MeECTe
HaKUMHOTO 6oJita. KpaH B MOMEHT HaOMBKU CMa3KH JOJUKEH OBITb
UM TTOJTHOCTBIO OTKDBIT, WJIM MOJHOCTBIO 3aKPBIT.

[Toce 3amosHEeHWS KpaHa CMa3Koi HaXKUMHOH 60AT HEOOXOMH-
MO TIOCTaBUTb B HMCXOJHOE TIOJIOKeHWe. PexkoMeHayeTcss BBHUHTUTH
€TO Ha TOJIOBWHY [JIMHBI, 4TOOBI B TpoIecce IKCIIyaTalliu Mpo-
JIABJINBATH CMa3Ky HAa YIJOTHUTEJIbHBIE MOBEPXHOCTH BpAIllleHUEM
HAKUMHOTO 6OJITa Ha MATh-1IeCTb 060poTOB. Peryisphas mnomadya
CMa3Ki Ha YIJIOTHUTEJbHbIE TOBEPXHOCTH KpaHa OOGECIeYHT IOo-
CTOSIHHYIO TepMEeTHYHOCTh 3artBopa. O6s3arenbHa MOAHAGHBKA
CcMa3Ku TocJie aenapadWHU3AINN CKBAKUH TapOM U JIPYTUX TeX-
HOJIOTHYECKWX OTepAaIlHii, MPOBOJAUMBIX TIPU JaBJICHUSAX, OMU3KUX K
pabouemy.

[lns HamexxHol paboThbl 3aTBOPA CJELyeT PeryJisspHO IIPOBEpPSThb
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HaJIMYMe CMa3KW B CHUCTeMe KpaHa W 110 Mepe HeOOXOIMMOCTH, HO
He pexke 1 pasa B 3 Mec IPOBOAUTb HAGUBKY CMa3KU MACJEHKOU.
CMasky HoJaloT MacJeHKo# B KpaH 0 TeX Iop, IIOKa ee mojaya He
CTaHET 3aTPY/AHUTEJbHOM.

DonTaHHyI0 apMarypy, IKCILIyaTUPYIOILYIOCS TMepea YCTaHOB-
KOH Ha JAPYToll CKBa)kKWHE, KaK TPABUJO, TPOBEPSIOT W, €CJu Tpe-
6yeTcs, PEMOHTUPYIOT € 00S3aTeJbHBIM MOCJAEAYIONUM TU/IPABJIN-
YECKUM HCIIbITAHUEM.

PeMoHT 3aBMKKYM WM TTPOOGKOBOTO KpaHa BKJIOYAET: Pa3bopKy
U POMBIBKY [leTajleli B KEePOCWHOBOW BaHHe, WX TIpOMep U OT6Gpa-
KOBKY, PEMOHT W3HOIIEHHBIX JleTaJeli W W3TOTOBJEHHE HOBBIX,
cOOPKY 3aJBWKKYM U THUAPABJINYECKOE WCIIBITAHUE.

[TpocTbie 1O KOHCTPYKIMU U He TPeOyIOlle CHEeaabHOU Tep-
MUYeCKOW  0OpaGOTKM  [eTaju  W3TOTOBJSIIOT B PEMOHTHO-
MEXaHWYeCKON MacCTEePCKOi.

B apmatype ¢ TpsSMOTOYHBIMU 3a[BIKKAaMH BO (DJIAHIIEBBIX CO-
eIMHEHNSIX, 32 UCKJIIOYEHWEM COE[UHEHUN KPECTOBHKA C TPONHU-
KOM, TPOWHWKA C TIEePEeBOJHON KATyNIKOH, NMpUMEHEHBbI CTaJbHbIE
VILUIOTHUTEJbHBIE KOJIbIIA OJHOCTOPDOHHErO Kacauus. B c¢Bsism ¢
ATUM HA 3aTSKKY HINMUJIEK TPeOYIOTCS 3HAYUTENIbHO MeHbINe yCU-
JIAd, 4eM TP KUCIOJIb30BAaHUU YIJIOTHUTEJbHBIX KOJIEI[ € JIBYXCTO-
ponHuM KacanueM. llocsie peMOHTa 3a/ABMXKKM II0JBEpraloT T'HM[-
PaBJIMYECKOMY HCITBITAHUIO.

3.6. TexHnka 6e3onacHOCTU
npu akcnnyatauum POHTaHHbIX
CKBaXWH

[Tpu sxcmayaranuu (OHTAHHBIX CKBAKMH TPOU3BOAATCS pado-
TBI: TTI0 06OPY/JOBAHUIO CKBAXKUH, 1O PEMOHTY apMaTypbl M UYHCTKE
MeCYaHbIX MPOOOK; BO BpPeMSI OTKPBITHIX (DOHTAHOB IO yCTaHOBKE
3aIBMKEK W apMaTypbl. Bce aTi paGoOThI UMEIOT CBOIO CHEMMUKY.

[Tpu npowusBoxactBe pabor npu ciycke HKT Heobxomumo npu-
HATb BCE MeEPbI JIJid TIPEAYNPEXJeHUss U OTKPBITOrO BBIGpPOCA
(ponranuposanus).

OCHOBHBIMHI MEPOIPHUATHSIME SIBJISTIOTCS:

3all0JTHEHNE CKBAaKWHBI JKUKOCTBIO 3aJaHHOH TJIOTHOCTH [0 €€
yCTbS;

HaJudne paboToCIOCOGHOTO MPEBEHTOPA;

THIATeJbHbI TEXHUYECKUW W TeXHOJOTHMYEeCKUH HaJI30p 3a COo-
CTOSTHUEM CKBa’KUHBI.
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Tak kak cimyck HKT moxker mpoxoautb B ra3oBoii atMocdepe
(110 onpe/eseHHbIX TPEeaoB), TO HEOOXOAMMO HPUHATH MPOTHBO-
nokapHbpie Mepbl. OCHOBHbBIE MEPONPUSTUS CBOJATCS K CJeayIole-
MY:

HeJIOMyIIeHNe OTKPBITOTO OTHS BOJIN3U MPOU3BOACTBA PaboT;

BBIKJIIOYEHNE IJIEKTPOIHEPTUH BOJIM3U CKBAKIHBI;

ocBenienne 30HbI pa6or (B TeMHOE BpeMs CYTOK) IPOXKEKTOpa-
MU, YCTAHOBJIEHHbIMU He MeHee ueM 3a 30 M OT CKBaKUHDI;

MpUMeHeHe WHCTPYMEHTA, He JAIONIer0 MCKPBI;

yCTaHOBKAa MeAHONW BOPOHKM (/11 NpeaynpeskaeHns yaapoB
My Qr);

OCMOTpP CMa3KHU TPYIIMXCS YacTell TMOJA3eMHBIX MEXAHU3MOB.

Kpome omacHoCTH B TOXKApHOM OTHOIeHHHU, paboTa B Ta3oBOi
armMocdepe BpejHa, 103TOMY O6eciieuenue pPaGOTHUKOB IPOTUBOTA-
3aMHM, yMEHbIIIEHne BpeMeHU TpeObIBaHUS B ra3oBoii atMocdepe u
OpraHuW3anus MeAUIUHCKOW IIOMOIMM HAa MecTe PpabOThl SBJISIOTCS
00s13aTeIbHBIME MepaMu Ge30IaCHOCTH.





