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3AIUTA MOABEMHbBIX YCTAHOBOK OT HANYCKA KAHATA
' Mo NOJO)XEHHIO COCya0B B CTBOJIE

H. H. KJILIKOB, B. C. ¥OYT

((Ipexcrasnena HayuHHM ceMHHApOM xadelps! TOPHBIX MallHH, PYAHHYHOTO TpaHCOOPTA
H ropHofi MexaHUKM) .

Cnoco6bl KOHTPOJIST HAMyCKa KaHaTa, IpUMeHaeMble B HacTofAlllee BpeMd
Ha IIaXTHBIX TIOJbEMHBIX YCTAHOBKaxX, fABJAIOTCA HeCOBepILUIEHHBLIMH W HeHa-
JeXHbiMd B pabote [1]. 3amuTa noagbeMHBIX YCTAHOBOK OT Hamycka KaHaTta
N0 MOJIOXKEHHIO COCYLOB B CTBOJIE MPHMEHHUMa [Jisl IMaxT JoOOH T1yOGUHbL,
MPOCTa B UCMONIHEHUM U HaJeXHa B 3kcnayatauuu. CylHOCTb 3TOr0 MeToja
3aKJII0YaeTCss B TOM, YTO NMPHM HOpPMaabHOH paboTe MOABEMHOH YCTAaHOBKH
NOJIOXKEHHIO OJHOro COCYyda COOTBETCTBYET ONpeje/leHHOe NOJoXeHHe ApY-
roro cocyaa. [Ipu aBapuitHoM M SKcnAyaTalMOHHOM HaMycKe KaHaTa 3TO
COOTBETCTBHE Hapyllaercs, YTO MPHBOAHT K CPaGaTLIBAHHIO CHEUHaJbHbIX
YCTPOficTB, K Pa3pbiBy LENH 3aLIUThl H OCTAHOBKE MOJABEMHOH MAaUIMHBIL.

‘Ha onnoit u3 waxt Kys6acca ykazaHHbIl NpUHIMI HCNOJb30BaH A4
3aIMThl MOABEMHOH YCTAHOBKY OT 3aCTPEBAHHs COCYLOB B pasrpy30vHbIX
Kpusbix. [ 3ToH cXeMbl HCMOJBb30BAaHbI OObIUHbIE KOHLEBbIE BLIKJIIOYATENH,
KOTOpble BKJIOUEHbl B Lenb 3awuThl (puc. 1). BepXuuil M HUXKHUHA BbIKIK-
yarenu apapuiiHoro nanycka BAH, u BAH; BK/1OUEHH MapanjenbHo B ILenb
3aLIMTH TAKHM 06pPa30M, YTO MpPH NPOXOMKAEHUH COCYJOB OIHH K3 HHX paai-
MbiKaeTcsl, a Apyrofi sambikaetca. [Ipu ABHXKeHMM cocynoB B o6paTHOM
HANpaBJ/JeHHH PAa30MKHYTble KOHTAKTbl KOHIEBbIX BBIKJIOUATENed 3aMblKa-
10TCS, d 3aMKHyTble — pasMbiKatoTest. Takum o6pa3oM, MNpH HOPMAaJbHOH
paboTe YCTAHOBKH IleNb 3allHTHl BCEraa 3allyHTHpoBaHa. B cayuae sacTpe-
BaHUA COCyla B BepxXHeH uacTH CTBOJA KOHLeBOH BhikaouaTeab BAH,
OCTZHeTCS PAa30MKHYTBbIM, a NMOAHWUMAaIOWKACA HHXHUA COCyd Pa3sOMKHeT
KOHTaKTbl Buikaouateas BAH,. 3Tor cayuall coorBercTByer pa3puiBy uemu
3aLlUTBI, YTO MPHBOAUT K OCTAHOBKE MALUHHBLI Y HAJOXKEHHIO MPefoXpaHu-
TeJbHOr0 TODMO3a. AHAJOTHYHO B LENb 3aLUMTHl BKJIOYEHb KOHUEBbIe Bbl-
kiaouatenu BAH; uw BAH, — ana  ppyroro mnosnoxenua cocynos. I'pynna
Buikmouateneit BAH, 1 BAH, Brawoueida nocnenoBaTeqbHO ¢ FPynnof Bbl-
kaouaTesneli BAHs u BAH,. Llenb sawmuThl oxkakeTcs pa3oMKHYTOH Jjiulib
B TOM cJydae, Koraa o6a BbIKJAOUaTeas] OAHOH M3 TPYMM PAa3OMKHYT CBOH
KOHTaKThl.

Heo6xXoauMbIMH yC0BHSMH  paboTHl  NMPHBENEHHOH cXeMBl ABJAAIOTCA
caenymouue. Ilpy ycTaHOBKe OAHOTO coCcyla Ha yPOBHe pasrpysku, a Apy-
roro— Ha MocafouyHble YCTPOiicTBa BepxHuil Boikalouatens BAH, nonxen
6biTh PA3OMKHYT, a HHKHHIA Beikaloyatenb BAH, —3amMkuyT (310 OTHOCHT-
cq M K BRKJIOUaTeAsM APyroit rpynnbi — coorsercTBenno BAHs; u BAH,).
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Bo usGexxanve paspbiBa Lenu 3alUHTHI PH HOPMAJNBHOR PaGOTE YCTAHOBKH
B Hauaje NOLABEMHOM OMEpaluu 3aMbiKalHe KOHTaKTOB BEPXHErO BbiKAIOUA-
Tens BAH,; nonxHO npoucxoauTh panblle, yeMm Pa30OMKHYTC KOHTaKTH
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Puc. 1. Tpununnuanbuas cxeMa KOHTpoass apapuii-
HOr0 Hamycka KaHaTa no TOJOXKEHHI0 NOAbEMHLIX
COCYyLOB .

HIKHEro BhiKMouaTedss BAH;. B cooTBeTCTBHM €O CKa3aHHLIM YCAOBHE
YCT2HOBKH BbIK/IOUaTeJNed 1Jisi KOHTPOJS aBapHIHOrO HamycKa MPHMET BHJ

hn+lB+SB“Aly_lH—Al|{>SH+aK, (1)

rae f#; —nPEBLIIEHHE COCYJIOM HOPMAJNbHOrO yPOBHS pasrpysku, u;
l, — paccrosinle MEXJIY BEPXHUM BLIKJIOYaTEJEM M BKJIOYAIOIHM
KyJa4KOM coCyza, YCTaHOBJIEHHOTO Ha YPOBHe PasrpysKH, M;
[, — pacCTOSAHHE MEXJY HHMKHHM BBLIKIIOYATE/NEM M BKJIIOUAIOMLMM
KyJlauKoM COCYyJa, YCTaHOBJEHHOTO Ha IOCafQUHBIE YCTPOIi-
CTBa, M;
S, — X0 BEPXHETO BLIKJIOUATENS, M:
Sy — X0 HUXHEro BuIKJIOYaTeJss, ;
Al, — ynpyroe cokpamenne kauwaTa Ipy nocajike cCoCyjna, #;
s — AONYyCKaeMas REJUYHHA 3KCIJyaTallHOHHOTO HallyCcKa KaHaTa, M;
Ay — aMILIATYy1a KOJNEO6aHUsl COCyda Ha KaHaie, M.
Iz onpenenenuss BENWYMHEL NPEBBIUEHHA COCYAOM HOPMAaABLHOTO
YpOBHA pasrpy3ku mpentiaraercs gopmyaa (2)

fn=10,3+0,4-10°H, : - (2)
rae A1 — BroicoTa noxbema, .

69



Beanynua ynpyroro COKpam.EHHVH. KaHata npH noCaiKe nogLEMHOro
cocyna (3)
Al, =0,84-107%,(Lup — H,), -(3)

rae K, — ko3pdHuMeHT KOHLEBOA HarpysKu;

Lyp — npouyHass AJIMHA KaHaTa. M;

H,— naubospumias aJvHA OTBeca KaHATa, A,

HonyckaeMyo BeJHYHHY 3KCIUIyaTallHOHHOTO HamyckKa INpelJsiaraercs
npHHuMaTh paBHOH 0,2 M. AMmuuTyna kojeGaHus COCyJda HAa KaHaTe 3aBH-
CHT OT BHICOTHI NMOAbEMA H XapaKrepa nycka jBurareqas. B cpeanem 3ta
BesqHuHHa coctasasier 0,1 m. '

Has onpenenenus paccrosHuii g u Iy Heo6xonuMo 06OCHOBATHL aony-
CKaeMyio BeJIHYMHY aBapMHHOro Halycka KaHaTa. DTy 3ajauy peuiaem,
IICXOAfl H3 NBYX NMPEANOCHIOK: 1) mpH cpbiBe 3aCTPABIUEro COCyAa KaHat
Harpyaercsl yCHJHSIMH, He NPEBOCXOASLIHMH MaKCHMAaJbHBIX HAarpysox
HpH HOpMaJibHOH paboTe, 4yTO 00YCJNOBAUBAET NPUIOJAHOCTL KaHaTa K Aajb-
HeHumled 3KCILyaTalMH; 2) B aHAJOTHYHOM cJyyae KaHaT HarpyKaercs
YCHJHSIMH, 3HAaYHTEJbHO MPEBOCXOAAIMMHE MaKCUMaJbHble padouue Harpya-
KM, HO OCTaeTcs uesibiM. IIpurognocTs kanarta K gajibHefuedl sKclJyaTaluH
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Puc. 2. PacueTHas cxeMa masi onpefefeHds JAomycka-
€MOH BeJHUMHB aBapuiiHCro Hanycka KauaTa

He rapaHTupyercs. BoifiBuM cHauama 3aBHCHMOCTL M€Ky BEJHUHHOH aBa-
PHUAHOrO Hanycka H YCHJIMfMH, BOZHHKAWOIHMH B KaHATe NpH NMajJeHHH 3a-
CTPSIBIIEFO COCYyAA. . ‘

HUccaenya ananoruunvie spnenus, npod. ¢. B. duaopunckuit mas onpe-
JefieHHs HamnpsiKeHHH B KaHaTe NPHBOAHMT ypaBHEHHEe B (popMe OGecKOHEu-
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HbiX paroB [4]). Mcxons M3 aHanu3a 3TOro ypaBHEHHs TaM e IIPUBOAHTCA
dopMysa LJs ONpejeseHH MaKCHMaJbHbIX JHMHAMHYECKUX YCHJIHH.

Fp = (ax + Ky) Qs ‘ ' (4)
rAe oy — OTHOLUGHHEe BeCa HeHABHTOHM YAaCcTH KaHaTa K MOJIHOH KOHLEeBOH
Harpyske;
Q — BeC rpysa, mpuJOXeHHOro Cco crcopocn,ro K HHXHEMY KOHLY
Kauara, k2.

Koadduuuenr K,, B CBOIO ouepe]ib, 3aBUCHUT OT CeUEHHs KaHaTa, MOLYJA
YOPYroCTH, CKOPOCTH PACNpOCTPaHEHHsT BOJH fAedopMallMH H CKOPOCTH
rpysa, NOJBEIICHHOrO K HHXKHEMY KOHIY KaHaTa. 3HaueHue 3TOro Koadpou-
IMEeHTa NMPUBOAMTCA B HUTHUpyeMoil pab6ore. OaHnako peuteHde Mo MeToauKe
npod. ®. B. PaopuHCKOro fBJAAETCS TOBOJIbHO CJAOXHBIM, [PHUEM ONpeje-
JAeHHEe psila UCXOAHBIX BENUUYHMH NPAKTHUECKH 3aTPYAHUTENLHO.

TlpuBoauM perieHye 3aaul, HCXOAS H3 TEOPHH PACTATHBAIOLLEro yaapa
(5) u mnpeneGperast BAMSHHEM MacChl KaHaTa Ha yaap, ToTepedl SHepruu
najamoliero rpysa Ha pacceMBaHHe W SHepruei BosH. B cooTBeTCTBUHH € MpHU-
HATBIMH JOMYyUleHHsiMu paboTa Najaiollero rpysa IUCJHKOM MEpPeXOAUT
B MOTEHIHAJbHYIO SHepruio gedopMaiuu Kanara (puc. 2). '

F
(Ma ) = —
Q: (fa +9) R

r,ae hys — aBApUHHBIT HANYCK, A
8 — a6conoTHas A€ popMaunﬂ KaHata mpH JmﬂaMuquKOM Harpy-
WEeHHH, M.
Benuuuna aedopmanuu .
8 Fll'll(

E. >SS’ (6)

rne ¢ — nAMHA KaHaTa, y1aCTBOBABWEro B DACTATHBAOILEM yaape, #;
’ E« — Moay/b YIPYTOCTH Kauara, K2/cm’;
> Sk — cyMMmapHoe nonepeqnoe ceyeHHe HpOBOJ[OK Kauara, cM’.
[loacraBuB 3uauenue (6) B ¢dopmyay (D) u CA€1aB COOTBETCTBYIO-
ue upeoGpasoBanns, MOJYUHM
2
Il . FJ[‘[[( Fﬂ‘lK .
HA — T . — .
QQEKESK EK.’ ESK . (7)

‘I_IJIHHa KaHaTa, yyacTBOBaBUICro B AHHAMHUYECKOM DBCTHH(E}IHH

© Dy (3° -+ 90°)
360°
roe L. — pavHa CTPyHB! KaHata, M;
D, — 1vaMeTp HampaBJsouero IWKHBA, M;
(P — yIeJa HAKJ/JIOHA CTPYHBLI K4aHiTa K I‘OpH’%OHTy, rpa,l.,
h, — navnmetHbiuafg AaUHA OTBECA KAHATA, M.

[Toacrasus B dopmyay (7) 3HaucHUE IJMHB KaHaTa, NOABEPTrHYTOTO
pacTATUBaONIeMY yRaApYy (8), NOJIYyUHM

5 (ﬂ* ) [P £90) 4y
p, = L2 Se \2Q ) 360° v

1_—fﬂm(F—ﬂ—1) @
2Q \

'lK = LC _I‘ + IlOs

Ey 2 Sk
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Jas cobMomeHHd YCAOBHA COXPaHeHUs Kavata AAS  AAJbHEeHwmeR
3KCIAyaTallUd MAKCHUMAaJLHOE JIMHAMHYECKOE YCHJHE TNpPH PacTArHBak-
- [IeM yaape He LOJKHO NPEBHIIATL YABOEGHHOTO MAaKCHMAaJILHOFO CTaTH-

YecKOro ycuausa (6). '
2(Q + pHy), - (10)

rie (Q, — pacueTHasl KOHlleBas HArpyska, K2;

p — Bec 1 M QLUHB KawaTa, K2/M.

Jas1 cobnionennss ycaoBHs npejoTBpalllenus oOpeIBA KaHaTa AWHA-
MHUECKOe yCuJIHe IpH pacTATHbaouleM YAape He AO0/KHO MNpeBHILATH
PaspelBHOH HATPY3KH HA Kauar, T. €.

F, < F_p _ My (Qov+ pH,)

Kgn Kep ’ (11)

rae F, — paspuBHOe ycusue AAs KaHaTa, Ke;
Kep — KO3 p(pHuMeHT 0e30NMaCHO.TH OT pa3pbiBa KaHara;
mg— GaKThUeCKHH 3amac NPOYHOCTH KaHaTta.

3amenuB B ¢gopmyie (9) 3sHaueHHe AHHAMHYECKOTO ycnnuﬂ (10), mo-
JYYHM JAONMyCKAEMYIO BeJHUYMHY aBApHMHHOr0 HANyCKa, HCXOAf u3 yCJI0-
BHH COXpaHeHHﬂ padoTocnoCcOOHOCTH KaHaTa

2(Q, +pH0 Qo +PH0 \ 7w Dy, (¢° -+ 90°)
) Le+ + 4y
A E 3 Sy Q 360° . (12)
2.Qo + vH,) Qo‘l‘pﬁg_l .
E. XS Q
Caejiap aHAJOTHYHYIO MOACTAHOBKY 3HAUEHWH JHHAMHYECKOTO YCH-
aus (11) B popmyay (9), NOAyYHM JIONYyCKA€MYIO B€JHYUHY aBapHiHOTrO
HANyCKa, UCXOAA M3 YCJOBHH NpeloTBpallleHns OOpbIBA KaHaTa:
Tq’.(QO +prH,) [md) Qo-j‘p[_!ul——l][l.c%— Dy (9° ‘:90")_}_ 0]
h' _ f{ﬁpEKESK 2 Kﬁp'Q 360 . (13)
Ha MQO‘F pH,) [’E(})(on‘}?f:{o) _1]
KﬁpEKZSK L Q’f6p‘Q. ‘
BriBenennnie ¢opmyas (12) u (13) npuMEHUMH KakK JJs Clydas

3acTpeBaHys NOPOXKHEro COCyAa, TAK H AJs Caydas 3aCTpeBaHHA cocyaa

¢ rpysom. °
Jas ompeneseHHs MOAYAA ynpyrocm Kawata MOMKHO HCIOJB30BATH

1 —

1 —

dopmyay, npeisokennyio npod. P Q)JIOPHHCKHM (4),
2 Sk
_ . 106
E, = 0,86-10 ( ) .
[poynas nnuua kanara (7)
[ 10% o4 ‘
np = “—'Tm(p ’ i (15)

e Oy — PAacUeTHLIfl Mpejea NPOYHOCTH KaHaTa, Ke2/cM%;
1 — pukTUBHBI Bec 1M kanata, x2/m’.
Jasa obGecneuenust padorocm: COOHOCTH pPAaCCMOTPEHHO# BhILIE CXEMBL
KOHTPOJIA HAMyCKa (puc. 1) MpUHSATas BeJUUUHA JONYCKAeMOTO aBapuiiHo- .
ro Hamycka B JIOOOM CJayuae A0/DKHA YAOBAETBOPATH YCJAOBHIO

hHa>Aly 1I“ Aln _|_lH +SH+ST, . (16)
rae S, — AONOJHHTE/bHASA AJMHHA KaHATA, CBHBaeMoro c Gapabana mocJe
NoJa4yd MUMOYyJbCa HA TOPMOXKeHHe A0 OCTAHOBKH MALIHHBI, M.
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W3 dopmyanl (16) paccTogHue OT BKIOYAIONIETo” KYJauYKa HHKHErO

COCyAa A0 IOJIOXKEHHs BblK4lOYATes aBapuHHOTO Hanycka
lH:th_A/y— AlH_SH_ST' ; (17)

BBuny Toro, 4uto mpu 0oGpa3oBaHHH aBapHIAHOTN HamycKa B BepxHeii
HacTy CTBOJMA CKOPOCTb COCY[A HE3HAYMTE/bHA, a 3aMelJeHHe TPH Npeio-
XPaHHTENbHOM TOPMOXKEHHH B 3TOM C/lyuae COCTaBJSET 0KOJIO 5 m/cex?,
BeJIHYHHA TOPMO3HOTO NyTH, BXoasdwas B dopmyast (16) u (17), cocras-
Jster He 6osee 0,1 m#. B cayuae 3acrpeBanusi cocyna B cpeiHell 4acTH CTBO-
Jia TOPMO3HOI MyTb BO MHOIO pa3 MPEBLIUIAET YKA3aHHYIO BEJHYHHY H Ha-
nbojee MPOCTO MOXKET GbiTh ONpeaedeH KCIIEPUMEHTANbHO.

Has BepXHEro BLIKMIOYATENS] PACCTOSIHHE OT €F0 YCTAHOBKH A0 BKJIO-
YalULero KyJjayka cOocyja, HaxXONsLIerocss Ha YDOBHE pasrpysku, omnpeje-
ASETCs M3 ycnosuﬂ (1).

o = Ly + ALy +AL 4 Sy 4 ae — by — S, (18)

Mpumep. Hponssecm YCTaHOBKY KOHIEBLIX BbIKJIIOUATeJed OJd 3allu-
TH NOABEMHOH ycranoBku waxThl uM. C. M, Kuposa (Kys6acc) or aBapuii-
HOr0 HamycKa KaHaTa B BEPXHEH YacTH CTBOJIAa NO MOJIOKEHHIO NMONABbEMHBIX
cocynoB. Hopmanbubil Bec moammmaemoro rpysa 7000 ke; MepTBhiil Bec
ckuna 6000 xe; HauGosblIasg W HaUMeHbIIAsl AJHHA OTBeca KaHaTa COOTBeT-
CTBEHHO COCTaBJsIOT 245 u 10 m; ¢PKTHUECKHH 3amac MpPOYHOCTH KaHaTa 8;
Bec | u nnunbl kanarta 6,1 ke/m; naolanb ceueHusi NPoOBOJNOK KaHata 7 cm%
ANMHA CTPYHBI, BKJAIOYAA YacTb KaHaTa, PacmoOIOXKEHHOro Ha LIKHBe, 45 M.

Pewenue. OnpenensieM MOLy/b ynpyroctd kamata (14).

4
Ex:0,86-106(-1—) = 1,5 10° ke[,
o1

Honyckaemaa BenuunHa aBApUAHOTO HamycKa U3 YCJAOBHH COXpaHe-

HHA pa0OTOCHOCOOHOCTH KaHATA MocJae pacTsruBapuero yuapa (12)

55. 2(6000 4 7000 +-6,1-245) (6000 + 7000 -+ 5,1 245 1 )
by = 1,5-105-7 6000 _
| 2 (6000 + 7000 +6,l'245) (6000 + 7000 +6,1-245 l)
1,5-108.7 6000

= 0,19 um.
[Tpunumaem ko3Q punuent Gesonacwoctn 1,2, Jlomyckaemas BeaHuH-
Ha aBapuiHOro HanyCKa U3 YCJA0BHA NpeAOTBpaleHus obpuiBa kasara(l3)

55. 8 (6000 + 7000 46,1 -248) [8(6000 + 7000 4-6,1-245) 1]
Bl — 1,‘2 1,5-108.7 1,2-2-6000 1
| 8(6000 -+ 7000 + 6 1-245) [8(60004.— 7000 -+ 6,1-245)__ 1]
1,2-1,5-10%-7 1,2-2-6000
= 3,25 u.

Peurenne no mertoauxe npod. . B. (I)JIOPHHCKOFO JAaeT COOTBETCT-

BEHHO JJI5I NEPBOTO M BTOPOro cayuaeB My =0,184 U fma = 3.32m, T. e.
noJyYyaeMass pasuHiia B pe3yabTaTax He UMeeT CyLLeCTBEHHOTO 3HAYEHUA,
Bsuay Toro, uro jnonyckaemast BesMUHHA aBapHiHOIO HANyCka, HCXONs
H3 YCJIOBHHA COXpaHeHus padoTOCNCCOOHOCTH KaHaTa, 3HAYHTENLHO HHXKE
BEAWYHHb TIPeBbilleHHs HOPMAJbHOrO YDPOBHA [A3TPY3KH, OPUEHTHPYEM-
CA Ha BTOPOH cayuad. [lpuHKMaeM k03 GULUHEHT KOHNEBOH HArpysKH
0,£5; pacuerHmift npeﬂen npouHocTH kaHata 180 ke/mm®; (pHKTI/IBHbIH BEC
1#* kanata 9200 xz; m*. Tlpounast Asuna xanara (15)
6
an _ l§91—0 = 2440 M.
90J0-8
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Yupyras ’)leq)op,Mauuﬂ KaHaTa npH mocajike cocyga (3)
Aly, = 0,84-10-°.0,55 (2440 — 245)-245 = 0,25 4.
BeJsuunHa mpeBbIuleHHs YPOBHA DPasrpy3kH (2)
by = 0,3+ 0,0004-235 = 0,435x.
[punumaem: AL, = 0,2x; a, =0,1m; S, =0,1m; S, =S, = 0,1 u. Oupe-

LEIEM pACCTOAHHE OT BKJAKOYAIOIEro KyJaayxa coCyJla, yCTAHOBJEHHOTO
Ha NoCalOYHbIE YCTPOHCTBA, A0 HHXKHEro BHIKJIIOUATeJs aBapUHHOro Ha-
nycka (17)

,=335—025—02—0,1 — 0,1 =2,7m.

Paccrostuve orT BKJIOYAaOUIEro KyJdauka cocy/la, YCTAHOBJEHHOTO Ha
YPOBHE pa3rpy3Ku, 10 BepDXHerO BBIKJIOYATe/s aBapuHHOTO Hamycka (18)

l,=27+025+0240,1+0.1—-0,435—0,1 = 2,815

Pacuernl nmo npuBenenHbiM ¢opmysiaM 1Js KOHKpeTHbIX maxt Kys6acca
MoKasaJu, yTo 6oJblliel YacThlo He yAaercs COOJIOCTH YCJOBHE COXpaHEeHHs
paboTOCnOCOOHOCTH KaHaTa NocJe YAapHOro Harpy»KeHUd, TakK KakK IOJy-
yaeMble pe3yabTaThl B 3TOM CJAy4Yae He IMO3BOJSIOT MPOU3BECTH HACTPOHKY
KOHIIeBbIX BbIKJKOYaTeNed N0 paccMOTpPeHHOH cxeMe. [lo 3ToH npuunHe
pPEKOMEeHAyeTCsl ODHEHTHPOBATbC Ha BTOPOH BapHaHT, [apaHTHDYOWH
TOJIbKO HEJOCTHOCTb KaHaTa. Bo3MOXHOCTH e JanbHeHllero HClo/ab30Ba-
HHSA KaHaTa pewaercd NMo 3¢p¢peKTy YAaPHOrO HAarPyKeHHsl WM NyTeM HCIMbI-
TaHHA KaHara.

CxeMma, npeincTaBieHHas Ha puc. 1, uMeer caeayioule HeloCTaTKH: 1)
OTCYTCTBHE KOHTPOJISA 3IKCINYyaTAalHOHHOrO Hanycka; 2) saMmblKalHe H paas-
MblKaHHe KOHTAKTOB aBapHiHbIX BBbIKJIOHATeJeH MNPOHCXOAHT TMNOJA TOKOM,
YTO BBLI3LIBAET MPHTOPaHHe KOHTAKTOB U IOHUXKAET HaJeXHOCTb paboTul
cxeMbl; 3) OTCYTCTByeT CHFHa/JM3alUsd O Xapakrepe HapylleHHs peXxuma
paboThl ycTanoBKH. [1pensnaraemas cxema (puc. 3) JulleHa Nepeyrc/ieHHbIX
HEIOCTATKOB. Bhik/ouaTejqn aBapUBHOro Hamycka BKJIOYeHBI He B OOLLYyHD
enb 3allMTH, 2 B OTAEJNbHYIO IleMb HHTAHHSA KOHTAKTOPHBIX KaTymwek. Tax,
rpynna Bulkjaouateseli apapuiiHoro Hanycka BAH, u BAH: Bkiiouena
B llenb KoHTakropa asapuiinoro Hanycka KAH;, kortopuiit o6ecneuuBaer
3alIUTy OT 3aCTPEeBAaHHsI OJHOTO H3 COCYI0B. BhIK/IIOUaTead BTOPO# rpyMiibi
BAH,; u BAH, BkaioueHnl B Lenb KoHTaKTopa aBapuiiHoro Hamycka KAH;
M 3aIUIIAIOT YCTAHOBKY OT 3acTpeBaHHs APYroro cocyiaa. Boikmiouartenu
OAHOH IPYMNbl YCTAHABJAUBAIOTCA MOCJAEJOBATEBLHO MeXaAy coOoi u ¢ muTae-
MBIM KOHTaKTOPOM C TAKHM pacyeToM, utoObl Npu HOpMaJdbHOH paboTe oxuN
U3 BBHIKJIOUaTen el Gbl/i-3aMKHYT, a Apyroil — pasoMkuyT. IIpu obpaszoBanuu
aBapUiAHOTO HamycKa o6a BhIKJIIOYATEN OAHOH IPYNNbI 3aMbIKalOT CBOM KOH-
TAKTHl, AaBasl NHUTaHME KaTyllKe COOTBETCTBYIOLIEro KOHTakTopa. KoHTak-
TOp, NOJYYHBHIME NHTaHHE, pa3MblKaeT HOPMaJbHO 3aMKHYTble KOHTAKTbHI
B oOllell Liend 3allHThl H 3aMblKaeT HOPMAaJ/JbHO DPA30MKHYTbIe KOHTAKTHL
B LleNH OTAeJbHOr0 CHTHAJbHOrO yerpoiicTBa. Ilpoucxoaut ocranoBKa MaulIK-
Hbl C OJHOBpPeMeHHOH mojauell CHrHaja MAaLIMHHCTY NOoAbeMa — 3aroparTcd
JgaMmnbl aBapuiitoro Hanycka JIAH, u JIAH,.

J1si KOHTPOJNsI 3KCIJYaTallMOHHOTO HANVCKa KaHaTa B CXeMy BBeleHd
elle OfHAa rpynna BuikJIoyaTeneii: BOH, n B3H,. 11 BHIKJIOUATENU HMEIOT
HOPMAaJIbHO OTKPBIThle KOHTAKTLl, KOTOpble BK/IOUEHBl MNOC/AE10BATENbHO
Yrexny coboit u B lenb KaTYLIKH KOHTAKTOPa IKCIIyaTallHOHHOrO HalyCKa
K3H. CaenoBaTtesbno, KaTylika koutakropa KOH nosayunT nurtanue JHuib
B cJyude OJHOBPEMEHHOTO 3aMblKaHHWsi KOHTAKTOB BHIKJIOUaTesneil B3,
# BOH,. D10 M npoucxo[uT, KOTAA SKCNAyaTallHoOHHOe YAJIMHEHHe KaHaToB
npeBblaeT AONYCKAeMYI0 BEJIHUHHY, T. € KOTJAa BO3MOKHBIH dakTUYeCKUit

74



HAYCK KaHaTa OyleT NMpeBHIIaTh AoNyckaeMyio BeauyuHy. Ilpu monyvenuu
nuTaHus KaTywkd KoHTaktopa KOH pasmbikaer KoHTaKTHl B OOlleH Hemu
3aILHTH M 3aMbIKAeT KOHTAKThl, MUTAIOLlHE JaMIy 3KCHJIyaTalMOHHOTO Ha-
aycka JIDH. B otnune oT BhIK/AIOYaTes el aBapHAHOTO Hanycka BHIKJHOYA-
tean BOH,; 1 BOH: pukcHpYIOT no/oKeHHE «3aMKHYTO» TOJbLKO B MEPHOL
NPOXORACHHS OKOJO HHX BKJIOYAIOLIMX KY/MauKoB Ha COCYZax. YCTaHOBKA
BHIKJIOYATEICH 3KCOJIYaTalHOHHOIO HANyCKa MPOH3BOAMTCA MOC/e TLIATe/b-
HOTO PeryJIHpORaHUs [JVIMHbI KaHATOB, KOTJa BLIGHpAeTCs BCs HJacTHYecKasd
gedopManus KaHaToB. BepxHHil Bbik/aiouaTenb BOH; ycramaBinsaerca
IPOH3BOJIbHO, METPOB Ha 5—10 HHXKe BKJ/IOYAIOLIEro Kyjaayka cocylaa, ycra-
HOBJIEHHOTO Ha YPOBHE Pa3rpy3KH. 3aTeM ONYCKalOT BepXHHH COCYL A0
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Puc. 3. lpennaraemas cxeMa 3alUThl MOAT-
€MHON YCTAHOBKH OT Hamycka KaHaTa

cpabarbiBanus Bbikaouatends BOH,. B sto Bpema mO4YTH Ha Takylo »Ke
BLICOTY MOJHUMAETCst BTOPOi cOCYA M BbikjaiouaTens BIH, ycranaBiauBaior
HMJKe BKJIOHAIOIIero KyJjauka 3TOro cOCyAa Ha BEeJIMYMHY JONYCKAeMOro Ha-
ycKa WJH NPUHSTOrO Wiara peryjiupoBaHust Kanata. Ilpuemsem u o6Gpat-
HBIfl NMOPSIIOK YCTAHOBKH BbIKJAIOUATeeH 9KCIJyaTAlMOHHOIO —Hanycka:
cHayaJa MPOM3BONLHO yCTaHABJAMBAeTCss HUXKHME Bboikaouateans BIH,,
HOJHUMAIOT HHXKHHMH cocyd po cpaGarsiBanusi BOHs u 3ateM ¢ mpHHATBIM
CHM2KEHHEM YCTaHaBJHMBAIOT BepXHHH BbIKIouaTeab BOH,. B tom u spyrom
' c/yude BBHIKJIIOYATENH He JOJKHbBI MONMAJATh B 30HY 3arpysku u PasTpysKi.
1N KOHINEHTPHUPOBAHHS BHHUMAHMA MAalIMHUCTA MOXHO DPEKOMeHJ0BaTh
cupeny nanycka CH, Bkaiouaemyio npu cpabaThiBaHHHK JIIOGOr0 KOHTAKTOPa
ABAaPHMIHOrO WJHM 3KCMJyaTallMOHHOrO Hanycka. Jljisi BOCCTAHOBJIEGHHT Lenn
3alUTHl  IpeaycMoTpexbl o6xoanbie nepekaiouatean I10;, T10: u [10s.
MetoguKa HAacTPOKH BBIK/IIOYATEJEH aBapUAHOrO Hanycka HE OT/IHYAeTCH
OT ONMHCAHHOH BHILIE. '

KpoMe nepeunc/eHHbIX NPEUMYIIECTB NPeAoKennas cxema He Tpebyer
NOTPEONICHHS] SHEPrHH, TaK KaK BKJIOUEHHE U BBHIK/IIOYEHHE KOHTAKTOB MpPH
HOpMaabHOfl pabOTe YCTAHOBKH IPOMCXOJAMT B PA30MKHYThX Uemnsx. Bes
HeoGXoZuMas annaparypa KOMIJIeKTyeTcsd o GJI0KaMm M3 3/1€MeHTOB, Bbily-
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€KaeMbIX TIPOMBIMIJMEHHOCTBIO. BoiksouaTenu 3KCNAyaTallHOHHOTO K anapnﬁ-
HOro HamnycCka Jyuuie INpHMeEHATb 6ecKOHTaKTHOro THIA,

JIMTEPATYPA

1. H. H. Kankos. Konurposb nanycka kaHaTa Ha TOQBEMHBIX ycraHoBkax., Koan-
Ma, Ne 1, 1960. : .

2. H H. KabikoB. Hacrpoiika KoHUEBbIX BbIK/JIIOUaTeJqeli H OrpaHHYHTeNned CKOPOCTX
Ha CKHMOBBIX MNOAbEMHLIX yctaHoBkax. Koanima, Ne 5, 1959.

3. H. M. KabkoB, CpaBHeHde 3KCHAyaTaUHOHHBIX KauyecTB MeXaHM3MOB Mepecta-
HOBKH 0apalaHoB LWaxTHLIX NOAbeMHbIX MamiuH. B kH.: «M3Hoc W mpouHocTh ropnoro oGopy-
AOBaHHA», Yraerexuaaar, 1959. !

. 4. @, B, PnopuHckufl, JuHaMHKa LWIAaXTHOro NOZLEMHOrO KaHara, YTaAeTexu3nar,
955.

5. H. M. Benses. ConporuBiaenne matepuanos. [ocrexusnar, 1945.

6. H M. Kabikos. O MmakcHMajbHbIX OHHAMMYECKHX YCHAHAX B KaHaTax y o6oka
6apabaHoB IaxXTHBIX MOXBLEMHBIX MalHH. V{3BecTHss TOMCKOrO MQAHTEXHHYECKOTO HHCTHTY-
Ta, . 104, 1959. .

7. H. K. [lpaBruxu i PynHuynbie NoAbeMHBle ycTaHOBKH. Meraanyprusgar, 1958.



