I's1aBa 5

IRCIIVIVATAIIA CRKBAJKUH
HITAHIOBbIM HACOCAMU

Haubosee pacrnpocTpaHeH B MHPOBOi TPaKTHKe INTAHTOBBIN
HACOCHDBIH c1oco6 a06brau HeTH, KOTOPBIH OXBaTbiBaeT GoJee
2 /3 obiero aeiictByioriero (Gousa.

B Poccum cramku-kavanku Boimyckaiores mo 'OCT 5866-76,
ycTbeBble cambHUKU — 10 TY 26-16-6—76, HKT — mo TOCT 633—
80, mranru — o TOCT 13877—-80, cKkBa)KUHHBIII HACOC U 3aMKOBbIE
oriopel — 110 TOCT 26-16-06—86.

CkBaskuHHas mranrosass HacocHas ycranoska (YCIIH) (puc.
5.1) cocTouT M3 craHKa-Kavajgku 1, o60pyZOBaHUs YCTbsl 2, KOJOH-
upl HKT 3, moxaBsemeHHBIX Ha ILIaHIIai6e, KOJOHHBI HACOCHBIX
MTaHT 4, MITAHTOBOTO HAacoca BCTaBHOTO 6 WMJM HEBCTAaBHOTO 7 TH-
na. BeraBhoil Hacoc 6 kpenurcsa B Tpy6ax HKT ¢ momombio 3am-
KoBO# omopbl 5. CKBa)XMHHDBIH HACOC CIYCKaeTcd 110l YpPOBEHb
SKUJIKOCTH.

BosBparHo-niocTynaresbHoe JBHKEHHE ILIyH)Kepa Hacoca, IOJ-
BENIEHHOTO Ha MITaHTaX, oO0ecleuynBaeT TOAbeM SKUIKOCTH W3
CKBa)KMHBI HAa TOBepPXHOCTh. llpm Hasmumm mapaduHa B TPOAYK-
MU CKBAKUHBI HA MITAHTAX yCTAHABJIMBAIOT CKPEOKM, OUMIIAIONINE
uyTpennue creiku HKT. [l 60pp6bl ¢ ra3oM u IeCKOM HA TpH-
eMe Hacoca MOTYT yCTaHABJMBATbC I'a30Bble WJIU IECOYHBIE SKOPS.

9.1. IIpuBOABI MITAHTOBBIX HACOCOB

FOCT 5866—76 mnpemycMaTpuBaeT HU3TOTOBJEHWE CTAHKOB-
Kavyasiok 13 TunopasmepoB. OCHOBHbIe TTapaMeTPbl U UX Pa3MepPhl
npuBeieHbl B Taba. 5.1-5.4.

Kaxxapril TUIT cTaHKA-KAYaJKi XapaKTepPU3YeTcsl MaKCHMAaJbHbBI-
MH [IOIyCKAeMbIMKM HATPY3KaMW Ha YCThEBON IITOK, [JIMHOM Xoma
YCTBEBOTO IITOKA U KPYTSIIAM MOMEHTOM HA KPHUBOIIMITHOM BaJIy
peNyKTOpa, YUCJIOM JBOWHBIX XOJ0B OajJaHCHpA B MUHYTY.

3a py6exxoM CTaHKU-KAYAJIKU OOBIYHOI KOHCTPYKIIMU IIPOU3BO-
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Puc. 5.1. IlItanrosas Ha-
COCHasl YCTaHOBKa




Ta6baumma 5.1
CK3-1,2- CK5- | CK6-2,1- CK12- CK8-3,5- | CK8-3,5- | CK10-3-
ITokasareb 630 3-2500 2500 2,5-4000 4000 5600 5600
Homunanbhast wuarpyska (Ha — ycTbeBoM 30 50 60 120 80 80 100
mroke), kH
Homunanpuas nimHa Xo/Ja yCTbEBOTO IITO- 1,2 3 2,1 2,5 3,5 3,5 3
Ka, M
HomunanpHblii  kpyTsimmii  Moment  (Ha 6,3 25 25 40 40 36 56
BBIXOJIHOM Basly peaykrtopa), KH-m
UYucso xX0/10B 6ajaHCUpa B MUHYTY 5-15 5—12
Peaykrop TI2HIII-315 TI2HIIT-450 1I2HIII-750b II2HIII-560
TFaGaputpr, MM, He GoJiee:
JUTHHA 4125 7380 6480 7450 8450 8450 7950
MUpUHA 1350 1840 1840 2246 2246 2246 2246
BBICOTA 3245 5195 4960 5730 6210 6210 5835
Macca, Kr 3787 9500 8600 14145 14200 14245 14120
Ta6nauma 5.2
CKA3-1,5- | CK4-2,1- | CK/16-2,5- CK/18-3- CK/I10- CK/12-
Hokasaresn 710 1400 2800 4000 3,5-5600 3,0-5600
Homunanbhast narpyska (Ha yCTbeBOM IITOKE), 30 40 60 80 100 120
kH
HomuHasibHast JIMHA XOJa YCTHEBOTO ITIMTOKA, M 1,5 21 2,5 3,0 3,5 3,0
Homunanbupiit kpyrsaumii Mmoment (Ha BbIXOJ- 7,1 14 28 40 56 56
HOM BaJy peaykropa), KH-m
Yucso x0/10B 6asaHCHpA B MUHYTY 5—15 — 5—12
Penyxrop T1I2HIII-315 T1I2HIII-450 | II2HIII-7006 1I2HIII-560
Tabaputer, MM, He GoJee:
JUINHA 4050 5100 6085 6900 7280 6900
HIMpPUHA 1360 1700 1880 2250 2250 2250
BBICOTA 2785 3650 4230 4910 5218 4910
Macca, Kr 3270 6230 7620 11600 12170 12065




Ta6auma 5.3

HomunanbHblit MeskoceBoe paccTosiHue, MM Ta6aputer, MM
KPYTSIMUIl MOMEHT [TepegaTounoe Mac-
Pexyxrop Ha BBIXO/HOM YUCJIO ca, Kr
Bany), kHM cymmap- OBICTPOXO/I- TUXOXO/I- JUINHA| MHUPH- | BBICOTA
Hoe HOHl CTyIeHU | HOH CTyHeH:’ Ha
12HII-315 7.1 515 200 315 39,868 1010 | 1140 685 680
[12HIII-355 14 380 225 335 40,35 1130 | 1400 760 1090
T2HIII-450 28 730 280 450 39,924 1475 | 1554 984 2090
112HII-750b 40 750 300 450 37,18 1483 | 1930 960 2735
[12HII-560 56 915 355 560 40,315 1775 | 1930 1125 3200
Ta6naua 5.4
TexHnyeckass XapaKTepUCTHKAa CTAaHKOB-KayaJIOK
Hau6osbmas HauGoabmmii no- | Ta6aputbl (Ipu ropu3oHTaNb-
JIOTTy CTHMASsT MyCTUMBII KpYy- HOM TOJIOKEHNH GasaHcupa), Macca
Cranok-kavyasnka | Harpyska Ha | HomunaiabHast pimHa Xofa | TSANIMI MOMEHT Ha MM KOMILTIEKTa,
YCTbeBO YCTBEBOTO MITOKA, M BEJIOMOM BaJsly pe- |/uUinHa| mupuHa 6e3 | BbICOTA KT
mrok, KH nykropa, kH-M OTpaKIAEHUST
CK2-0,6-250 20 0,3; 0,45; 0,6 2,5 3150 1150 2000 1600
CK3-1,2-630 30 0,6; 0,75; 0,9; 1,05; 1,2 6,3 4200 1350 3300 3850
CK4-2,1-1600 40 0,9; 1,2; 1,5; 1,8; 2,1 16 5900 1700 4800 7200
CK5-3-2500 50 1,3; 1,8; 2,1; 2,5; 3,0 25 7400 1850 5550 9900
CK6-2,1-2500 60 0,9; 1,2; 1,5; 1,8; 2,1 25 6550 1850 5100 9600
CK8-3,5-4000 80 1,8; 2,1; 2,5; 3,0; 3,5 40 8500 2250 6650 15100
CK12-2,5-4000 120 1,2; 1,5; 1,8; 2,1; 2,5 40 7500 2250 6400 14800
CK8-3,5-5600 80 1,8; 2,1; 2,5; 3,0; 3,5 56 8500 2250 6650 15600
CK10-3-5600 100 1,5; 1,8; 2,1; 2,5; 3,0 56 8000 2250 6550 15450
CK10-4,5-8000 100 2,3; 2,7; 3,3; 3,9; 4,5 80 10550 2600 9000 24900
CK12-3,5-8000 120 1,8; 2,1; 2,5; 3,0; 3,5 80 9550 2600 8500 24800
CK15-6,0-12500 150 3,0; 3,5; 4,5; 5,2; 6,0 125 13200 3100 11500 34800 8
CK20-4,5-12500 200 2,3; 2,7; 3,3; 3,9; 4,5 125 11700 3100 10700 34500 ?




nsares o cnermukammn 11E crangapra AHW. [lnanason mokasa-
TeJieit: TpysonoabeMHocTh 2—20 T; aamHa xoma 0,5-6,0 M; KpyTs-
it MmomernTt 10 12000 xr-mM. B Poccun nambosiee usBecTHbI (HUPMBI
“Lufkin” (CIIA), “Indystrial CA” (Pymbiaus).

Cranok-kavanka (puc. 5.2) coctout: u3 pambl 13 ¢ MOACTaBKOIi
MO/l PEYKTOP M MOBOPOTHOMW 1uToi 12; ctoiiku 3; GajaHcupa 2 ¢
rOJIOBKOM 1 onopoil tpasepcbl 15; AByX maTyHOB 4; ABYX KPUBO-
munoB 5 ¢ nporusosecamu 14 (Ipw KOMOGMHUPOBAHHOM WM KPH-
BOIIUITHOM yPaBHOBENIMBAaHUN); pejaykropa 6; Topmo3oB 16; wJwu-
HOpeMeHHOH nepenaun 7, 8; ajekTpojBuraress 9; MoJABECKU yCTbe-
BOTO MTOKa 1 ¢ KaHATOM; orpaxkJeHus 11 KpUBOUIIMIHO-IIATYHHOTO
MexaHuszMa. Pama 13 1npoduabHOro mpokara M3roTOBJE€HA B BuUje
JIByX TI0JIO3bEB, COEIMHEHHBIX MONepeuyHbIMu cBa3simMu. Crolika —
13 PO UIBHOTO TPOKATa YETHIPEXHOTAS.

banmancup — u3 npoduabHOTO MPOKATa JABYTABPOBOTO CEYCHUS;
01HO6aI0uHON uiu ABy6asIOuHON KOHCTpyKuuu. ['onoBka GaJancu-
pa — MOBOPOTHas WJM OTKUbIBaiomiasica BBepx. g ee duxcaiun
B pa6oueM MOJIOKEHWH B MIaii6e TOJOBKH MpeIyCMOTPEH TIa3, B
KOTOPBIA BXOJIUT KJWH 3aIleJKH.

Omopa 6aJjilancupa — 0Cb, 00a KOHIIA KOTOPOH yCTAaHOBJEHBI B
cepuyeckux PpoJUKONOAMUIHNKAX. K cpenHeii yactu OT KBaj-
paTHOTO cevyeHUs TpUBapeHa IJIaHKa, Yepe3 KOTOpylo oropa Oa-
JIAHCUPA COequHsIeTCs] ¢ 6aJTaHCHPOM.

TpaBepca — mpsmast, u3 npoduabHOro npoxarta. C ee MOMOMIBIO
6aJlaHCUD COENUHSAETCS C JABYMS MapaJsijieJbHO paboTAONMMK IIIa-
TyHAMH.

Omopa TpaBepchl MAPHUPHO coeIMHSAET OaJaHCUP C TpaBep-
coii. CpenHsisi 4acTb OCH yCTaHOBJeHa B C(EpUYECKOM POJUKO-
TO/IIUITHUKE, KOPIYC KOTOPOTO 6OJTaMu TPUKPEIJIEH K HIDKHEN
noJsike GasaHCHpA.

[TaTyn — cranbHas TpyOHas 3aroTOBKa, Ha OJHOM KOHIE KOTO-
poii BBapeHa BEpXHsSS TOJIOBKAa IMATyHA, a Ha JPyroM — OalMak.
[Tanern BepxHell TOJIOBKH IlIaTyHa HIAPHUPHO COEJMHEH C TpaBep-
coil. ITasen; kpuBolIMIIa KOHYCHOW IIOBEPXHOCTbIO BCTaBJSIETCS B
OTBEpPCTHE KPUBONIMIIA U 3aTSATHBAETCS C MIOMOIIbIO Taek.

KpuBommn — Beaymiee 3BeHO Mpeo6pasyiomiero MeXaHH3Ma
CTaHKa-KavyaJKu. B HeM TpemaycMOTPEHBI OTBEPCTHS [/ U3MeEHe-
HUS JIJIUHBI XOJla YCTBEBOTO TMTOKA. Ha KpUBOIIWIE YCTaHOBJIEHBI
MIPOTUBOBECHI, KOTOPbIE MOTYT Ie€pPEMenIaThCs.

Peaykrop tuna I[2HI npencrasisier co6oil COBOKYIIHOCTD
IBYX Tap UWJUHAPUYECKUX IIEBPOHHBIX 3y6UATBIX Mepead, Bbl-
HoJIHeHHbIX ¢ 3anernienueM HosukoBa. V3rorosienue penykropa
JNOLKHO oTBedarh TpeboBammaM OCT 26-02-1200-75 (cM. Tabu.
5.3).
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Puc. 5.2. Cranok-kayaaka tuna CK:
1 — mojBecka yCTbeBOTO IMITOKA; 2 — GaJaHCHpP C ONOPOii; 3 — cToiika; 4 — IMaTyH;
5 — xpuBomui; 6 — pegykTop; 7 — BeJOMbIil IIKKUB; 8 — peMeHb; 9 — 3JIEKTPOABU-
ratesnb; 10 — Bexymii mkus; 11 — orpaxxaenue; 12 — moBopoTHas mimTta; 13 —
pama; 14 — mporuBoBec; 15 — TpaBepca; 16 — TopmMo3



Banbl nmuamHApHYeCKNX 3y6UaThIX Tepefad JeskaT B IIJIOCKOCTH
pa3bpeMa KOpIIyca M KPBIMKK pegykropa. [lyns paBHOMepHOTO pac-
npe/ieJieHuss Harpy30K Ha BaJbl M MOJAITUITHUKYA TPWHSATO CHMMET-
PUYHOE PACIloJIoXKeHne 3y6uarbiX KoJiec u orop. Omopbl BeylIero
U TIPOMEKYTOYHOTO BaJIOB BBINIOJTHEHbl HA POJMKONOINIMITHUKAX C
KOPOTKUMU IUJMHAPUYECKUMU POJMKAMU, a BEJOMOIO Baja Ha pPo-
JIMKOTIOIIUITHUKAX JNBYXPSAAHBIX cepuuecknx. Ha KoHie Bemytie-
TO Bajla HACAKUBAIOTCSI ITKUBBI TOPMO3a WU KJIMHOPEMEHHOW TIepe-
Jlavy¥, TTOJIOKEHNE KOTOPBIX ITI0CJE OIPE/EJEHHOTO CPOKa 3KCILIya-
Taly HeOOXOMMO MEHSTD JJis yBeJIUdeHusi OOIIero CPOKa CJryKGbl
BEJIOMOTO KoJieca pefykropa. /[yt aToro Ha 060UX KOHIIAX BEIOMO-
ro BaJla UMEIOTCS 110 JIBa IIIIOHOYHBIX I1a3a.

Cmaska 3y6uaTbIX KoJiec M TOAIMUITHIKOB BAJIOB OCYIIECTBJISET-
cs1 U3 BAHHBI KOPITyca PeAyKTOpA.

Topmos — nByxkoJsiofiounblii. IIpaBasi u JeBas KOJOJAKM IPH-
KpersieHbl K peyKropy. C MOMOIIbIO CTSXKHOTO YCTPOMCTBA KOJOJ-
KU 32)KUMAIOT TOPMO3HOH IIKWB, HACAXXEHHBIH Ha BeLyIUH BaJj
peaykropa. Pykodrka TOpMO3a, HacaskeHHas Ha CTSKHOW BHHT,
BBIHECEHA B KOHEIl PaMbl, 32 3JE€KTPO/IBUTATEJb.

Canaskum TOBOPOTHBIE O[] 3JEKTPOABHUTATEIb O00ECIeINBAIOT
OBICTPYIO CMEHY M HaTSKE€HUWE KJWHOBBIX PeMHeH. BbIosHeHb
OHM B BHUJIE paMbl, KOTOPasl IMIAPHUPHO YKpelJeHa Ha 3a/HeM KOH-
I[e paMbl CTaHKa-KayaJKy.

K moBopoTHOII mynTe TOMEpeYyHO MPHUKPEIJIEHbI 6OJTaMU [BOE
caja3oK, Ha KOTOpBbIE YCTAHABJIMBAETCS 3JEKTPOABUTaTeTh. PaMa ¢
casa3KaMy TIOBOPAYMBAETCS BpAIIeHNEM XO/I0BOTO BHHTA.

[IpuBoz cTaHKa-KayaJKU OCYIIECTBJSETCS OT 3JEKTPOABUTATEJS
co ckopocrblo Bpamenusa Bana 750, 1000 u 1500 mun'. daexrpo-
JIBUTAaTEe b — Tpex(asHblii KOPOTKO3aMKHYTBIH, aCUHXPOHHDIN C TIO-
BBIIIEHHBIM IIyCKOBBIM MOMEHTOM BO BJIArOMOPO30CTONKOM HCIIOJI-
HeHnu. Ha Bamy aiekTpoaBuTraTtesss yCTaHOBJIEHA KOHYCHAsl BTYJIKA,
Ha KOTOPYIO HacakeH BeAYIINI ITKUB KJINHOPEMEHHOH Iepemadn.

[MoxBecka yctbeBoro mroka tuna IICIHI rpy3onoabeMHOCTBIO 3,
5, 10 T cocrour w3 BepxHell W HUKHEHl TpaBepc, ABYX 3a’KUMOB
KaHaTa M 3aXUMa YCTbeBOro INTOKa. /I yCTaHOBKM B IOJBECKE
THIpaBJIMYECKOT0 AWMHaMorpada B Hee BCTaBJSIOT [Ba BUHTA, C
TTOMOTITBI0 KOTOPBIX Pas3ABUTAIOTCS TPABEPCHI MOABECKN.

IlTtoxku canbuukosble ycrbesble HHICY npennasnauensl Ajd co-
e/IMHEHNST KOJIOHHBI HACOCHBIX MITAHT ¢ KAHATHOHN ITOABECKON CTaH-
Ka-KayaJIKu.

g repMeTnsanuy yCcThd HACOCHBIX CKBAXKMH W ITOJABECKU Ha-
COCHO-KOMITPDECCOPHBIX TPYO TPEAYCMOTPEHO OGOPYIOBAHWE YCTHS
HacoCHBIX ckBakuH. Hambosee pacmpocTpaHeHHBIM 0060pYAOBAHN-
€M YCTbSI CKBRKMH Ha IIPOMBICTIAX SIBJISIETCS YCTBEBON CAJbHUK.
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[Ipu omHOTPYOHOI cucTemMe c6opa M TpaHcrnopTa HedTH U rasa
UCIIOJB3yeTCsT  yCTheBOe O060PYy/0BaHUE HACOCHBIX CKBAKUH Ha
nasienue g0 4 Mlla, nmeromee mudpor CYC1-73-31 u CYC2-73-
31, coorBeTcTBEHHO 00O3HAYAIONIME CAJbHUKU YCTbEBbIE C CaMOYC-
TaHABJUBAIONIENCS TOJIOBKOHM € OJMHAPHBIM U JBOMHBIM YILJIOTHE-
nveM aasa HKT puamerpom 73 mm (ta6a. 5.5).

XapakTepHOl 0COGEHHOCTBIO YCTbeBbIX caJbHukoB CYC sBis-
eTcsl NMIAapHUPHOE COeIMHEHWEe MEXKIy TOJIOBKOM CcajbHUKA W €T0
TPOMHUKOM [IJi TIOBOPOTA TOJIOBKM B TIpefiesiaXx KOHYCHOTO YTJia
(3°) u camoycTaHaBJAMBAHMS 1O CAJTBHUKOBOMY INTOKY. JDTUM 00ec-
neunBaercss 6oJiee TOJHAS 3arpy3Ka YIJIOTHSIONIMX 3JEMEHTOB U
TIOBBIIIAETCS CPOK MX CJIYKOBI.

Ycrbeoit cambuuk CYC1 (puc. 5.3) cocrout u3 HIapoBoil ro-
JIOBKHM, C TIOMEIEHHBIMU B HeWl HWXKHeH W BepXHel BTYJIKaMH, Ha-
MPABJSAIONIUME BTYJKAMHU W3 TPECCOBAHHOU JPEBECUHBI U YILIOT-
HUTeJbHOUW HaOuBKM. Ha BEpXHIO YacThb IMapOBOi TOJOBKH Ha-
BUHYMBAETCS KPBINTKA C ABYMs CKO6AMH, C MOMOIIBI0 KOTOPBIX MOJI-
TATUBAIOT YIJIOTHUTETbHYI0 HAOWBKY.

[lyiss TepMeTn3alnuu y3Ja MIApPOBOM TOJOBKK 9 TpeaycMOTPEHO
VILIOTHUTeJbHOE Ko/blo 5. Hasmume B HmxkHeil yacTu mapoBoit
TOJIOBKU JBYX CTOIIOPOB 4 HE IO3BOJISIET MPOBOPAYUBATHCS IAPO-
BOIl rOJIOBKE BOKPYI CBO€Hl ocu IIPU 3aTsKKe KPbIIIKK roJoBKu 12.
Kppimika mapoBoii rosioBku 12 KpemuTcsi K TPOHHUKY JAByMS OT-
KUAHbIMU Gositamu 14.

TpoitHuk cHaGkeH ObICTPOPa36GOPHBIM COEUHEHUEM IS T0/ICO-
e/IMHEHNUS K BBIKUHOW JIMHWH.

Ycervesoit canpuuk CYC2A B oranume or CYC1 umeer aBOii-
Hble YIJIOTHEHUS W TPU Pl HAIPABJALIONIMX BTYJOK. Y CTbeBOI
CaJIbHUK C JBOMHBIM YIIJIOTHEHHEM I03BOJISIET MEHSTb M3HOIIEHHbIE
BepXHHUE YIJIOTHUTEJbHbIE 3JIEMEHTHI 6e3 pas3psAKd CKBAKWHBI 3a
CcYeT HUKHEro YIJIOTHeHus — OydepHoil MaHKeTbl. V3HOIIEHHbIE

Ta6bnuma 5.5
TexHuueckasi XapaKTepPHCTHKA YCThEBbIX CAJbHHKOB

ITokasaresb CYC1-73-31 CYyC2-73-31

Pa6ouee pasienue, Mlla:

TIPH TO/JBMKHOM YCTHEBOM IINTOKE 4,0 4,0

[IPU HEIOJBUKHOM YCTbEBOM IITOKE U

3aTSIHYTON CaJbHUKOBON HAaOHBKE 7,0 14,0
JlnamMeTp TPHCOEAMHUTETHHOI Pe3bObI, MM 73 73
JlmaMeTp caJbHUKOBOTO YCTHEBOTO IITOKA, MM 31 31
Tabaputer, MM:

JUTHA 350 350

MU pUHA 182 182

BBICOTA 407 528
Macca, Kr 21 24
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Puc. 5.3. Caapnuk ycroeBoit CYC1-73-31:
1 — TpoiiHuk; 2 — BTyJIKa HIDKHSS; 3 — BKJAJbIIl; 4 — CTOIOP; 5 — KOJBLO yII-
JIOTHUTEIbHOE; 6 — MamXeToJepkaTesb;, 7 — KpbIIIKa IIapoBasi; 8 — yIJIOTHU-
TesbHAsT HabuBKa; 9 — rosioBKa maposasi; 10 — Bruageim; 11 — rpynaGykca; 12 —
KpbINTKa royoBKH; 13 — mrok; 14 — Goart orkuauoii; 15 — maser; 16 — mimiuuT;
17 — raiika nakujanast; 18 — nunmenb; 19 — HaKOHEUHHK

HalpaBJsIole BTYJIKU, KaK IIPABUJIO, MEHSIOT IIPU TeKylleM pe-
MOHTE CKBJKHH.

IIpn ycraHOBKE YCTBEBBIX CAJBHHKOB HA YCTbe BCE PE3WHOBBIE
KOJIbIIA ¥ YIJIOTHUTEIbHBbIE HAOWBKU JOJDKHBI CMa3blBAThCS TYCTOMH
CMa3KoM.

Pas6upatb mapoByio KpbINIKY W OTAEJATh TOJOBKY OT TPOIHMKA
6e3 He06XOMMOCTH He peKoMeHiyerca. Ilpm morepe repMeTHmyHOC-
TH B IIapOBOIl OmoOpe 3aMeHSIOT YIJIOTHUTEJbHbIE KOJbIA B YCJO-
BUSX MacTEPCKOM.

[lns o6opynoBaHUSI YCTbSI CKBaXUH BbiTyckaioTcs: OY140-
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146 /168-65A — o60opynoBaHHbBIE YCTbsI HACOCHBIX CKBAJKWH, IEPHO-
Jdecky (DOHTAHMPYIONNX, ¢ KOHI[EHTPUYECKOH ITO/IBECKOH KOJIOH-
upl HKT orHocuresbHo ocu  ckBakunbl, OY140-146,/168-65b —
TO 3Ke, /I CKBAKUH C SKCIEHTPUYECKO moBeckoii Tpy6 (puc. 5.4).

B cocraB o6opymoBarusg OY Bxomat ycrbeBoit caapHuk CYC2 c
JIBOIMHBIM ymjioTHeHneM W npo6koBbie Kpaubl KIITIC65-140. B ka-
YecTBE 3allOPHBIX YCTPOHCTB IPUMEHSIOT NPOOKOBBIE KPAHBI OT
(poHTaHHOI apMaTyphl € YIJOTHHUTENbHOH cMaskoil Ha 14 Mlla.
IlogpeMHas KOJOHHA CMeIIEHA OTHOCUTEIbHO OCH CKBAKHUHBI. B
TpyO6HOil rosioBke o6opynosanusi OY Ttuna B npemycmorpen marpy-
60K C 3aJBMIKKOI [IJIT yCTAHOBKU JIyGpUKATOpa M CIIyCKa WCCJIEI0-
BaTeJbCKUX MPUOOPOB B 3aTpy6HOE mpocTpaHcTBo. /[l meperyc-
Ka raza M3 3aTpyOGHOTO NPOCTPAHCTBA B BBIKUAHYIO JUHUIO B 06-
BSI3KE TIPENyCMOTPEH OOpaTHBIN KJjamaH. 3aTBOp OOPATHOTO KJa-
nana (CeI0 M MAPUK) UCIOJbB30BAH OT CKBAKMHHOTO HACOCA.

O6opy/oBanue ycTbs CKBAJKMH, HKCILJIYATUPYEMBIX C IOMOIIbBIO
HOTPYXKHBIX aJieKTpoHacocoB OYIH, MokeT 6bITh MCMOJIB30BAHO U
Ha neproanyeckn (OHTaHUPYIOUUX cKkBakuHax (Taba. 5.6). [Ipu
3TOM JIOIYCKAIOTCSl II0J[BECKA KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX
TPyO, a Takke MPODIIAKTHIECKIE, PEMOHTHBIE M HCCJIEJ0BATETh-
cKue paboTbl Ha CKBaKHMHE. KOJIOHHY HACOCHO-KOMIIPECCOPHBIX
Tpy6 MO/JBEIINBAIOT HA PAa3beMHOM KOHYCE, B KOTOPOM IPEIyCMOT-
peH mpoxox u aus Kabensd. Tpy6ul u kabeib YIJIOTHSIOT DPE3UHO-
BBIMI Da3pe3HbIMU MPOKJIAIKAMH, TIO[KUMAEMBIMI  Pa3beMHBIM
aanmem.

bBanancupHblit npwBOA CTaHKa-KavyaJKW WMeeT HeIOCTaTOK —
TOYKa TIO/[BECA IITAHT COBEPIIAET CJOXKHOE [IBW)KEHWE, UTO BBI3bI-
BaeT POCT JAUHAMUYECKUX HATPY30K HA MITAHrOBYI0 KoJsionuy. C
IEeJTbI0 WX YMEHBIIEHUsT TNpuMeHseTcss 6e30aJTaHCUPHBIH CTAaHOK-
KayajKa, B KOTOPOM IIaTyH M 6aJTaHCHUp 3aMEHSIOTCsS THOKOH CBs-
3bI0 — CTAJHHBIM KAHATOM.

ITpuBoaHas yacth Ge36aTaHCUPHOTO CTaHKa-Kadaaku (BKJIOYas
peayKTop) aHasornvHa GaJaHCUpPHOMY. KOHCTPYKIMS KPUBOIIHUIIA
V-o6pasnoit ¢opmbi, ¢ yriaom 30°. Hag yctbeM CKBaXKuMHBI, Ha Ha-
KJIOHHOH CTOMKe DPAcCIOJIOXKEH POJIMK, Yepe3 KOTOpBIil mepebpoiie-
Ha rubKas MOJBECKa, COeJUHEeHHas ¢ maTyHamu. HIpKHSAS rosoBka

Ta6auia 5.6

IToxasaresn OVY140-146 / 168-65A OVY140-146 /168-65b | OY2OH140-65

TaGaputbi, MM:

JInHA 2100 2100 1950
MUpUHA 430 430 430
BBICOTA 1180 1026 1290
Macca, kr 473 468 548
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Puc. 5.4. O6opyaoBanue yctba OY140-146 /168-656:
1 — KpecToBUK; 2 — KOHYyCHas II0/IBECKa; 3 — pe3nHOBble YILIOTHeHHs; 4 — pazbeMHblil (uianer; 5 — narpy6ok; 6 — TpoitHuk; 7 —
3a/BKKa; 8 — campuuk ycrbeBoit CYC2; 9, 11 — o6patnbiii kiramad; 10 — kpan; 12 — npobka



maTyHa Ccoe/[MHEHAa ¢ KPHUBONIMIIOM. be3baJlaHCUPHBIE CTaHKH-
KavyaJku paccuntanbl Ha Harpysky 30 m 60 xH, gumny xoma ot
0,45 o 5 M u kpyrsauwmit MmomeHT 10 80 kH-M. OHU UMEIOT MeHb-
e raGapuThl ¥ METAJJIOEMKOCTH TI0 CPAaBHEHUIO ¢ OaJIAHCHPHBIM.
HenocratkoM gaBigercda MaJiad HaJesKHOCTb THOKOHM CBA3U.

T'uapo- u mMHEBMONPHWBOJA IITAHTOBLIX YCTAaHOBOK TPHUBOSIT B
JIBUJKEHME INTAHTH dYepe3 INTOK C IIOPIIHEM, PaCIOJIOKEHHbIM B
nuauHApe. [Wapo- W THEBMONMPHUBOJA TO3BOJSIOT TOJYYHTHh OoJiee
6JIAaTONIPUATHBII 3aKOH ABM KeHMs TOuKu moaseca rmranr (TIIIID).

Buu3 mrranrn ABMIKYTCS 1O/ JeHCTBUEM CUJI TSXKECTH.

[TneBMOTIDMBOJ  OGBIYHO  MCIIOJB3YETCS  MaJioil  MOITHOCTH,
T.e. JUISS CKBa)XKUH C MaJio TJIyOWHOW TOJBECKM W MaJoOW Iojadeil.
Tugponpusos (ruapokavanka) GoJee MmuUpoKo ussecten (puc.
5.5)

[IpuBogHOl muMAMHAP 3 ¢ TOpHIHEM KpemuTcs Ha dJuaHie o00-
CaJIHON KOJIOHHBI CKBaKuHbl. C TIOPIIHEM COEJIMHEH IOJUPOBAH-
HBIN MITOK 2, MPOXOASANINI Yepe3 caabHUK {. K IMTOKY mojBerniena
KOJIOHHa TuTaHr. ;KuIKocTh TojaeTcss TornepeMeHHO B pabodyio
MOJIOCTh IUJIMH/PA W YPAaBHOBEUIUBAIONINN aKKyMyJsaTop 5. Pa6o-
Yas KUAKOCTb TIPW XOJle TITAHT BBEPX TOCTYHAeT Ha ITPUEM HACO-
ca cucrembl Tuaponpusojga (A) HaJ HAIOPOM M3 aKKyMyJATOpa,
rjie TO//IEPIKUBAETCS TOCTOSHHOE JIaBJIEHWE C)KATbIM Tas3oM Hajl
YPOBHEM KUJIKOCTU B aKKyMyJigTope. B KoHIE X0/1a BBEpX 3JeMeH-
ThI yIpaBJeHus 4 TepeKJIoYalT CUCTEMYy Ha Tmojady paboueit
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Puc. 5.5. CxemMa ruzponpuBosa ITaHroBoro Hacoca ¢upmol “Bukepc” (CIIA) (1)
u tuna AI'T (-)
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SKHJIKOCTH M3 pabodero MUIMHApPAa B akkymyJisstop. [lox nefictBueMm
Beca MITAHT JKUAKOCTh MOCTYyHaeT Ha MpHUeM CUJIOBOTO Hacoca. [lis
MO/I/IEPKAHUS JIABJEHUS KUJKOCTH U Ta3a B aKKyMYJIATOpE MMEIOT-
ca xommpeccop 7 u Hacoc 6. Ilo cxeme AI'H ypaBHOBemnBaHue
npoucxoaut 3a cyer Beca HKT. s aToro ucnoJsb3yercst ypaBHO-
BelIMBAOMUN IUJAUHAP 8, B KOTOPOM Ha IOPIIEHb 9 I10/BEIIEHbI
HKT. ¥YcraHoBKEM ¢ THAPOIPHUBOAOM OOGECIEYUBAIOT OOJIbIINE [JIH-
HBI X0/la TJAyOMHHOTO HAcoca, JETKOCTb PETYJUPOBAHUS PeKuUMa
pa6oThl U Maayio MerajioeMkoctb. [lapamerper ycranoBku ATH-JI:
JUIMHA XO/la TOYKM IojiBeca ITaHr 2,2 M; Harpyska jo 60 xH; mac-
ca 1530 xr.

B nmocnennee Bpems ruppodunmpoBannbiii npusoj JIII-114 npen-
n0%keH 3aBogoM “Motosmimuxa” (r. Ilepmp). Takwe npmBOABI pa-
6oraror B 3anaanoit Cubupwu (r. Cypryr). Y paBHOBENTMBAHUE TIPOU3-
BOJUTCS THUApoakKymyJsitopoM. Ilapamerpnt ycranoBku JIII-114:
JUTMHA XO0Jla TOYKM To/iBeca mTaur 2,5 M; Harpyska jgo 80 xH; mac-
ca 1980 kr. Cxema JIII-114 coorBerctByer cxeme (cM. puc. 5.5, a).

Cmanku-kauaixu ¢ 00HONJeUHBIM 6d/lCZHCLtpOM

B cBs3u ¢ mosiBIeHWEeM Ha TPOMBICTAaX OOJIBIIOTO  KOJIUYe-
cTBa 3apy6eXKHOTO O00OpYIOBAaHUS MOKHO BCTPETUTb CTAHKHU-
KavyaJKu C OJHOIJIedHbIM  Gasmancupom tuna MAPK  dupmbl
“Lufkin” (CIIA), a Take OTeYeCTBEHHBIX IIPOM3BOAMTEIEIT
(mpuson IIIITHO 6-2,5, Ypantpancmam, 1. ExarepunGypr)
(puc. 5.6). Oco6eHHOCTBIO IOAOGHBIX NPUBOAOB SABJIAETCS HCIIOJIb-
30BaHNEe KWHEMAaTUYECKON CXeMbl C OHOILJIEYHBIM OaJJAHCHPOM.
[Tomo6HOE BBITIOJIHEHNE CTAHKOB-KAYaJOK OOYCJIOBJEHO PSIIOM TIpH-
yuH. Tak, 3TH CTAaHKW-KAYaJKU HMeET 6oJiee OJaronpusiTHBIN 3a-
KOH [BUJKEHHSI TOUKHU IIOJ[BECA IITAHT, ITO3BOJISIONIMN HECKOJbKO
YMEHBINUTh AWHAMUYECKHE HATPY3KW HA NITAHTOBYIO KOJOHHY. Ec-
JII CPABHUTbL [IBAa CTAaHKA-KAYaJIKU C OJMHAKOBBIMM JIJIMHAMHU U CO-
OTHOIIEHUSIMA KWHEMATUYECKUX 3BEHbEB, OJMH M3 KOTOPBIX OGBIU-
HBIH CTAHOK-KAYaJIKa, a BTOPOH — C OJHOIJIEYHBIM GAJTaHCUPOM, TO
y TIOCJIeJTHET0 MaKCHMAJIbHbIe HAarpy3Kd B TOYKE IIOJIBECA IITAHT
6yayT Heckoabko Menbire (okomo 8-10 %, no mamaemM [2]). Ommo-
TJIEYHBIH CTAHOK-KAadaJKa MUMeeT Takke O0oJjiee TIOJIOTYI0 KPUBYIO
CKODOCTH TOYKM TIOJ[BECA IITAHT, I[O3BOJSIONYI0 CYNIECTBEHHO
(0k0s10 35 %) CHUBUTH aMIUIUTYy KOjeGaHWil INTaHT, a CJe1oBa-
TEJTbHO, U UX JUHAMHYECKOE HATPY’KEHUE U TeM CAMBIM YBEJUYHUTb
CPOK paBoThl MITAHTOBOW KOJOHHBI. PaccMOTPUM IMOCJETHWI BBIBO
6oJiee 1TOAPOGHO.

WNsBecTHO, 4YTO BCIEACTBHE YIPYIUX JgedopMaruii IMTaHT W
TpyO, Mocje HAYa A [BUKEHUS TOYKU ITIOJIBECA IITAHT BBEPX, ILIYyH-
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Puc. 5.6. CraHok-Kayajka ¢ OJHOILICYHbIM OAJIaHCHPOM:
1 — orpaxienue; 2 — maryH; 3 — [0/JBecKa yCTbeBOIO IITOKa; 4 — CTsKKa; 5 — Oa-
JIAaHCHP C ONOpOii; 6 — TpaBepca; 7 — BUHT yCTAaHOBOYHBIN; 8 — cToiika; 9 — Tmpo-
tuBosec; /0 — xpuBomun; /{/ — ajexkrpojsurarenb;, {2 — mKUB Bemaymuii; 13 —
ILINTKA TIOBOPOTHAs; 14 — pbryar Topmosa; 15 — pama; 16 — pemenb; 7 — HIKUB
BeJIOMBIH; 18 — peayKTop

JKep OCTaeTcsl HEIMOJBIKHBIM OTHOcHUTesabHO nuaunzapa. Ilocae
TOTO KaK MPOU30WJET BBITSKKA HITAHT W COKpalleHue TpyO6, IBU-
skenre ot TIIII nepemaercst IyHKepy, IIPHUYEM 3a 3TO BpeMs
TIIII ycneBaetr HaGparh OMpe/eJeHHYIO CKOPOCTh. B pesysibTarte
IUIYH)Kep PEe3KO CTPAarmBaeTcsl € MecTa M HarpysKaercsl CTOJIO60M
SKHJIKOCTH B TPyOaxX B BUJE WMITYJIbCA CHJbBI, T.€. BO3HUKAIOT IPO-
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JoJIbHBIE CBOOOHBIE KOJIEOAHUS CHCTEMBI IITAHTOBas KOJIOHHA —
CTOJIO SKUAKOCTU. Y CTAaHKOB-KAYaJOK € OJHOIJICYHBIM OaJaHCHPOM
B cpaBHeHHH ¢ OObluHbIME craHkamu-kadaixamu TIIIT B MomeHT
CTpAaruBaHusl ILIYH)Kepa ycCIeBaeT Ha6paTb MEHbBIIYI0 CKOPOCTb,
YTO, KaK YK€ YKa3blBaJOCh, IO3BOJISIET CYIIECTBEHHO CHU3UTH
aMILTATY Ty KOJeGaHWi ITaHT U YMEHBIINTb WX AWHAMHUYECKOe Ha-
IPy’KeHHe.

WNurepecHo OTMeTHTh, YTO Y TMOMAOOGHBIX CTAHKOB-KAYaJOK Ha-
MpaBJjieHUe BpallleHus KPUBOIIUIA OOpPATHOE, T.e. HPOTHB YaCOBOI
crpesku (ycTbe cJjeBa), 4TO TakKe IMO3BOJISIET HECKOJBKO YMEHb-
MIUTh JUHAMUYECKNE HAaTPY3KH.

[IpyruM JTOCTOMHCTBOM TOJOGHBIX CTAHKOB-KAYATIOK SBJSETCS WX
KOMITAKTHOCTb, a CJIe/I0BaTeJbHO, W MEHbUIMH Bec, B pe3yJbTare
Yero WX mpuMenenne 060Jiee TPEANOYTUTENbHO TP OOJIBIINX Ha-
Ipy3Kax Ha MOJUPOBAHHBIN IITOK.

O[HAaKO OHM UMEIOT U HEJOCTATKHU, IPENsITCTBYIONINe UX HIUPO-
KOMY paclpoCTpaHeHHI0. IJTO, TPEXKIe BCEro, WX Majas GOKOBas
YCTOMYMBOCTD, T.e. GOJbINAs BbICOTA TPH MAaJoi IMupuHe. Y TO-
JNOOHBIX CTAaHKOB-KA4aJlOK KPUBOUIUIIBI C T'Py3aMU HaXO/ATCSI B
omacHoi GJU30CTH OT yCThs CKBAJKUHBI, YTO 3aTPYIHSET WX TeEX-
Huveckoe obcaykuBanue u peMout. Ilpu GanancupoBke TMMOMTOOHBIX
CTaHKOB-Ka4yajoK Tpe6yeTcs GOJbIION BeC KPHUBOIIUIHBIX T'PY30B,
TaK KaK BeC CaMOTO KPHBOIIUIA TMPUJIOXKEH K 6GaJaHCHPY CO CTO-
POHBI CKBa’KUHBI TI0 OTHONIEHWIO K CTOiKe GaaHcmpa.

Cmanxu-xaudaixu ¢ 0e3axCudivHbiM
KPpUBOWUNHO-WUAMYHHBIM MEXAHUIMOM

Hapsany ¢ akcuaababiMu (OOBIMHBIME) KPUBOIIUITHO-MIATY HHBIME
mexanusmamu (cranku-kavanku tuna CK), y Hac B cTpaHe BbIlTy-
CKalOTCSl CTaHKMU-KadasKU ¢ gesakcuaabHoll cxemoil (tuma CKJI).
3a py6exkom (B ocobennoctn B CIIMA) mpakTuuecku BCe CTaHKHU-
KAaYaJKH BBITYCKAIOTCS ¢ HEOOJBIITNM [1€3aKCHATIOM.

[e3sakcuas n onpejesnsercs MECTOM PaCHOJIOXKEHUS KPUBOIIMII-
noro nenrpa (roukm 0) orHOCHTenbHO mpamoit BB, (pumc. 5.7),
rae B, u B, — KpaiiHee BepxXHee ¥ HIUKHee IOJOKEHUS KPHUBO-
mmma. Ecan touka 0 pacnosnoxkeHna Ha npgamoit B B,, TO MeXaHHU3M
axcuaabubiii (06bruHbIl), ecau cupasa or npsaMoil B,B,, To Mexa-
HU3M C OTPHUIATEJIbHBIM [€3aKCHAJIOM, €CJHU CJIeBa, TO MEXaHHU3M C
HOJIOXKUTEJBHBIM Jle3akcuanoM. OCHOBHOE UX OTJIMYUE B TOM, 4TO
Yy aKkCHaJTbHOTO CcTaHKa-Kauaaku Bpemsi xoga TIIII BBepx m BHU3
paBHo. IloaToMy Takue CTaHKM-KA4aJgKW Ha3bIBAlOT CHUMMETPHYHBI-
mu. Opaako Harpykerme TIIIII 3a Bpemsi xoma BBEepX W BHU3
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Puc. 5.7. Kunemarnueckas cxema npe06pa3y101uer0 MexaHu3Ma /I€3aKCHAJIbHbIX
CTaHKOB-Ka4aJIOK

pasHoe, 4yTo 00yCJIOBJEHO paboTOil IMITaHTOBOrO Hacoca. [Ipu xome
BBEPX CTAaHOK-KayaJKa MPOU3BOAUT PaGOTy IO MOJHSTHIO IITAHTO-
BOU KOJIOHHBI M €TOJI6A >KMIAKOCTH, IPU XOJie BHHM3 IITAHIOBas KO-
JIOHHA WEeT 10/ COOCTBEHHBIM BECOM, a BeC CToJa0a KUIAKOCTH IIe-
penaercsi Ha TPyObl. OUYEBUIHO, YTO €CJIU CPEIHSII CKOPOCTb JIBU-
skenust TIIHI npu xome BBepx OyjieT MeHbllle, YyeM [PU XOJl€ BHU3,
TO 9TO TIO3BOJIUT YMEHDBIIUTb YCKODEHHs, a CJIeJOBATENIbHO, W [U-
HaMUYeCKue Harpysku, JeHCTBYIOIINE Ha MITAHTOBYIO KOJIOHHY TP
XO0Jie BBEPX, T.€. B TOT MEPUOJ, KOTrjJa OHA HamboJiee HATpy:KeHa.

Ucxons u3 atux cOOOpPasKEHU CTAHKU-KAYaJKU BBITIOJHSIIOT C
HeGOIBITNIM OTPUIIATETHHBIM [€3aKCHATIOM, Y KOTOPBIX BPEMS XOJa
BBepX 6oJibllle BpeMeHn Xoja BHU3. CAMIIKOM OOJIBIION [Ae3aKcual
TaKkyKe HeXKeJaTesJeH, TaK KaK MPHU 9TOM IMPOUCXOIUT YBeJTHdYeHIe
yTeueKk dYepe3 IJIYHXKED IPU XOJI€ BBEPX, MOSBJSETCS BO3MOXK-
HOCTh 3aBUCAHMS KOJIOHHBI ITAHT B Tpy0ax NpHW XOJe BHU3 3a
cdeT OOJIBITEHl CKOPOCTH CITycKa, ocoOOEHHO Tipu ee paboTe B Ha-
KJIOHHO HANpPaBJEHHBIX CKBAKMHAX W CKBAKMHAX C OTKJIOHEHHUSMU
napaduHa UM TUIPATOB.



5.2. HacocHo-komnpeccopHbie TPyObl

Hacocno-kommpeccopubie Tpy6sr mo 'OCT 633—80 moryT BbIiTy-
CKaThCS YeTbIpeX KOHCTPYKITHIL:

rIagkue U My(Tbl K HUM;

C BBICAKEHHBIMU Hapy Ky KOHIAMU 1 MydTol K HuM (Tun B);

rJajikue BbicOKorepMerndnbie 1 Mydrol K HuM (tun HKM);

6e3My(TOBbIE BBICOKOTEPMETUYHBIE C BBICAKEHHBIMU HApYKY
konramu (tun HKB).

F'OCT 633—80 mpenycMaTpuBaer W3rOTOBJEHUE TPYO MO TOYHO-
CTW M Ka4yecTBY JABYX ucrnoyHeHuii: A u b. Tpy6bI Bcex THUTOB uc-
MOJIHEHUST A BBITyCKaOTCST AAUHON 10 M, ¢ BO3MOKHBIMU OTKJIOHE-
HUSMEH =5 %. TpyObl ucnojHenuss B U3TOTABJIMBAIOT [BYX TPYIII
pmH: rpynma 1 — or 5,5 #o 8,5 m; rpymnma 2 — ot 8,5 mo 10,0 M.

Tpy6pl COEAMHSIOT C TOMOINIBI0 pe3b6 KOHWYECKHX C Tpe-
yromeabiMm (HKT) wan tpanenenganpaeim (HKM, HKB) npodu-
JIEeM.

Kosionna 1py6, cBuHuYeHHAas M3 TAaJKUX TPyO, HMeEEeT Ipod-
HOCTb, He OJMHAKOBYIO 110 Bceil muuue. Ilpounocts pe3b6oBOro
COeJIMHEHUsI MEHbIle MPOYHOCTH Tena TpyObl. Takme TpyObl HasbI-
BAIOT HEPABHONPOUYHbIMH. PaBHonpouHbie TPyObl (¢ BBICAAKOH U
HKB) uMeIoT npoYHOCTh, OAMHAKOBYIO IO BCEl JAJIMHE.

[Ipu npumenennn HKT npns oGecrieueHUs TepMETHYHOCTH He-
00X0/IUMO TIPUMEHSTD CIIelnaJIbHble CMa3KH.

Tpy6or TunnioB HKM n HKDB ortnocsTca K BbBICOKOT€PMETUYHBIM
M3-32 BBINOJHEHUS CHEIUAJbHOTO YIJIOTHUTEJbHOTO TIO4CKa Ha
HUTITIEeJbHOH U My(TOBOH YaCTSIX COeIUHEHHS.

Tpy6sr TumoB HKM u HKDB Tpe6yioT cnenmaibHON OCHACTKU
MpU TPOBEJEHWN CIYCKOMOABEMHBIX PaboT, 4TOOBI W30eXKaTh W3-
HOCA YIJIOTHUTEJTbHOW TOBEPXHOCTU HUIIIETS B MOMEHT YKJAJIKU
HA MOCTKU WJK, HA060POT, B MOMEHT IOjauu TPyObl C MOCTKOB Ha
ycrbe. llenecoob6pasuee pa6orath ¢ TaKUMHU TPy6aMH C yCTAHOBKOM
X B BepTHUKaJbHOE II0JIOJKEHUE Ha MayTe II0[beMHOr0 arperara.

[To MexaHWyeckoit TPOYHOCTH TPYOBI PA3JEJAIOT TO TPYIIaM
npounoctu. [lpemenpHas Tay6WMHaA CIyCKa OJHOPAa3MEPHOW pPaBHO-
NPOYHON KOJIOHHBI TPY6 (B BEPTUKANBHBIX CKBAXKMHAX), HCXO/S
U3 pacyeTa Ha PACTSKeHHe OT COOCTBEHHOIO Beca, IPUBEJEHA B
tabsa. 5.7. B Tabn. 5.8 npuBenennl aHajgorndnbie ganubie pias HKT
no crangapry Amepukanckoro HedTsiHoro muctutyta AHUSCT us
Hau6ojiee M3BECTHBIX rpynn npounoctu (mpu Koadduuuenrte sa-
nmaca mpounoctu 1,3).

[l HaKJOHHBIX CKBAXKUH yKasaHHble 3HAYeHUs OYJYyT MeHbIIIe.

Maxkcumanpupiii guamerp HKT 715 skcrryaralimoHHON  KOJIOH-
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Ta6baumima 5.7

IIpeaebHble ryOuHBI CIycKa (B M) OHOCTYIIEHYATOI KOJIOHHBI
HACOCHO-KOMIIPECCOPHBIX TPYO (IJa/KHEe) 0TeYeCTBEHHOrO MPOU3BO/ICTBA
no T'OCT 633—80

Ycaoublit 1ua- | TosnmnuHa cTeHKN I'pynmna npounocru
MeTp TPyGbI, MM TpyObI, MM pi| K E J M
48 4,0 1986 2614 2874 3397 3920
60 3,0 2207 2904 3194 3775 4355
73 3,5 2308 3037 3341 3948 4555
7,0 2484 3266 3593 4246 4899
89 6,5 2381 3133 3446 4073 4700
102 6,5 2192 2885 3173 3750 4327
114 7,0 2237 2944 3238 3827 4416

Ta6aumma 5.8

IIpeaesbubie TIy6unbI cycka (B M) OJHOCTYNIEHYATON KOJIOHHDI
HACOCHO-KOMIIpecCOpHbIX TPyO (riaakue) mo cranaapry AHU

Yeaoublif jgua- | TomunHaa CTEHKH Ipynia npoysocru
MeTp TpyGbl, MM TPyOBI, MM H-40 J-35 C-75 N-80 P-105
(1-80)
48 3,68 1620 2216 3017 3222 -
60 4,83 1866 2564 3502 3732 4900
73 5,51 1952 2687 3667 3911 5128
7,82 - - 4081 4359 5715
89 6,45 2059 2834 3855 4117 5400
102 5,74 1793 2462 3355 3580 -
114 6,88 1935 2677 3665 3912 -

Hbl 146 MM He JIOJDKEH TIPEBBINIATh 73 MM, JJs1 KOJOHHBI 168 MM —
89 mMM.

B nacrosmee BpeMst ocHoBHasg Macca oredecTBeHHbIX HKT BbI-
myckaercsa ¢ rpynmnamu npounoctu /[, K, E.

3a py6esxkom tpy6sr HKT wm3aroraBiamBaioT Kak MO CTaHAapTaMm
AHUM (5A, 5AX, 5AC), Tak u 1O APYTMM HOPMATHUBHBIM JIOKYMEH-
tam. Cramgapr AHUMSA mnpeaycmarpuBaer BbBITYCK TPY6 TPy
npounoctu H-40, J-55 u N-80, cramgapt AHUSAC — u3 BbICOKO-
MPOYHBIX cTajell Tpynmel npoynoctu P-105, crangapr AHUSAC —
U3 KOPPO3MOHHO-CTOWKHUX crajeil rpymnm npounoctu C-75 m L-80.
Mexannveckue cBoicTBa crajeil, ucnoab3dyembix aast HKT, mpu-
Befenbl B Tabu. 5.9. BoimyckaioTcs Takyke HeCTaHJAPTU3UPOBAH-
uble TpyG6pl rpymn npounoctu C-90, Q-125, V-150.

Crangapramu AHU npexaycmorpenbl Mydrosbie (s TUIaaKux
Tpy6 M ¢ BBICAJKOI Hapysky) u GeamydToBbie coepuHenus. [Ipu-
MEHSIOT pe3bObl KOHMYECKHE C TPEyrobHbiM (aHagorm coeaume-
it gas rnaakux tpy6 HKT mo TOCT 633-80), uau Tpanenen-
naneabiM npodpuaem (ananoru coepaunenuii Tpy6 tunos HKB, HKM
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Ta6numa 5.9

TokasaTten I'pymma TMPOYHOCTH CTAJIH
i K E JI M
BpeMeHHOE COMPOTHBJIEHWE O,, KIc,/MM?, 65 70 75 80 90
He MeHee
[peaen Tekyuectn o,, Krc,/M%, He MeHee 38 50 55 65 75
OTHOCUTEJIBHOE VIJINHEHNE, %, HE MEHEe:
o 16 12 12 12 12
310 12 10 10 10 10

no TOCT 633-80). MoryT NpUMEHATbCA U ClenuaibHble YILIOT-
HUTeJbHBIE KOJbIA U3 TedJoHA [T YBEJUUYEHUS TePMETHYHOCTU
COEINHEHNS.

Craapapramu AHU [29] npenycMoTpeHBI pe3bOOBbBIE COEMHE-
Hus BbIcaAKol Hapysxy (puc. 5.8, 1), rimaakue (puc. 5.8, 2) u
6esmydrosbie coequnenus, manpumep, “Uuarerpan” (puc. 5.8, 3).
[lanuble pe3b6OBble COEAMHEHUS B3aMMO3aMEHSIEMbI C COEIMHEHUSI-
mu 1o 'OCT 633—80. U3 coequHenuii Apyrux TUTOB MOXKHO OTMe-
™ath coepunenna “Xaiiapuan® (puc. 5.8, 8—15). XapakrepHoii
O0COOEHHOCTDBIO TaKWUX COEJAWHEHUN SBJASETCS [BYXCTyTeHUYaTas
pe3b6a, IpHUYEeM COEJAMHEHHE MOKeT ObIThb Kak My(ToBOe, Tak u
6e3MydTOBOE, C BBICAIKON HAPYXKy ¥ BO BHYTpb. [laHHoe coenute-
HUE T[03BOJISIET TOJYYUTb TPU YILIOTHUTEJNbHbIE IIOBEPXHOCTH —
Ha KOHIAX Tpy6 M CTyNeHbKaxX pe3b6. DBbImosiHeHNe coeanHEeHUs
“Xaiiapunn” ¢ Bbicagkoil (puc. 5.8, 11, 13, 14) nossonger nony-
YUTH MPOYHOE W TEPMETHUYHOE COEJAWHEHWE, MPOYHOCTH KOTOPOTO
He MeHee MPOYHOCTH Tesia TPYOBI.

@upma “Arnac Bpaapopa” (CIIIA) B cBoux pe3bOOBBIX CO-
eIMHEHWSIX ITMPOKO NPUMEHSET YIJIOTHUTEJbHbIE KOJbIIAa U3 Ted-
aona (puc. 5.8, 18—23), no3BoJsiiONIME TOJYYUTH BBICOKOTEPME-
TUYHOE COeJWHEHWE, TaK KaK YIJIOTHEHUE OCYIIECTBJSETCS TI0
JIBYM TOBEPXHOCTSM: MO0 KOHWYECKUM YTJIOTHUTEJIHHBIM MOBEPXHO-
CTSM M YIUIOTHUTEJbHOMY Kouibily. @upmbr “Manuecman” (DPT)
n “Banypex” (@panuusi) (puc. 5.8, 16, 17, 24-26) upuMeHsior B
CBOUX COeMHEHUAX pe3bOy “barpecc”, noaxomsniyio 6oJblie st
ob6camabix Tpy6. Dupma “MaHHecMaH” TIHUPOKO WCIOJb3YET CO-
equaenne tuma TDS, ynjoTHeHWe KOTOPOTO OCYIECTBJSIETCS 3a
CYeT BBITIOJIHEHUS CIEIMAaTbHOM BBIMYKJOW MOBEPXHOCTH HAa KOHIE
TpyObI, ILIOTHO BXOSINEN B IUJIMHIPUYECKYIO PACTOUYKY MydThI, a
¢dupma “Bamypek” —  BBICOKOTEPMETHYHOE COEJIMHEHHE THUIIA
VAM, yHOJIOTHEHHE KOTOPOTO OCYIIECTBJISIETCSI 32 CUET BBITOJHE-
HUS KOHNYECKOH TTOBEPXHOCTH Ha CKOIIEHHOM KOHIlE TPyObI, MO3-
BOJIAIONIEN TPM CBWHYMBAHUYU TIOJYyYaTh JBE YIJOTHUTEJbHBIE IIO-
BEPXHOCTH.
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Puc. 5.8. Coequnenns tpy6 HKT 3apy6exnoro nponssoactsa

B rta6a. 5.10 ykasaHbl XapaKTEPUCTUKU HACOCHO-KOMITPEC-
COPHBIX TPYO M COEJIMHEHWI PAa3JMYHBIX THUIIOB, BBIMYCK KOTOPBIX
npexycmorper crangaprom AHU. XapaktepucTukm mpecTaBiaeHbl
B aHramuiickou cucreme mep u CU.

B ta6s. 5.11, 5.12 pan nepeBoji B MUJJIUMETPBI COOTBETCTBEHHO
I[eJIBIX [I0OMMOB U UX JIOJIEH.

Hanpumep, tpy6a mmamerpom 2 3,/8" — sto 2,3750 mioiiMoB B
necarnynoit samucu uian 8 CU1 50,8 + 9,525 = 60,325 MM.

Hwxe mpencraBieH mepeBO C AHTJHWICKON CHCTEMBI MeEp B
CU ppyrux BennuuH, Hambojee NMIMPOKO NPUMEHseMBbIX B HedTe-
TIPOMBICJIOBOM IIPaKTHKeE.
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Puc. 5.8. Ilpoaokenue

1 dyr = 0,3048 M; 1 6appenb = 158,98 a; 1 6appenb = 42 raiu-
JIOHA,;

1 ky6uuecknii pyr = 28,6 m1; 1 ramnon (amep.) = 0,02381 Gap-
peJisi;

1 rammon = 0,003785 m*; 1 ramron = 3,785 11;

1 1 =0,0353 yuun; 1 a.c. = 0,7457 xBr; 1 m* = 6,289 Gappes;

1 M = 264,172 rannona; 1 m*> = 35,3146 xy6. dyra;

1 M® =1,30795 xy6. sapaa; 1 raanon B Mmunyty = 34,296 Gappens
B cytku; 1 cm = 0,032808 dyra; 1 cm = 0,3937 mioiima; 1 cM =
= 0,010936 apna;

1 ™ = 3,2808 ¢yra; 1 m = 39,37 moiima; 1 M = 1,0936 sipza;
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Puc. 5.8. llpoxosskenue

1 muma = 1,6093 kv; 1 ¢ynr = 0,4536 kr; 1 m* =
= 10,7639 kB. dyTa;

1 M = 1,1959 kB. apma; 1 T = 2204,622 ¢ynra; 1 Br
=0,00134 n.c.; 1 apa = 91,44 cm; 1 apx = 0,9144 m; 1 dyHT /KB.
mioitm = 0,0703 xT,/cM?;

1 ¢dynr/pyt = 1,486 kT /M.

3a py6exoM MHOrHe (PUPMBI BBITYCKAOT GOJBIIYIO HOMEHKJIA-
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Ta6auma 5.10
XapakTepHCTHKA HACOCHO-KOMIIPECCOPHBIX

Y nenbubrit
BEC, Jlannbie 1m0
bynr/dyr
Tpy-
6bl ¢ | Tpy- | Bes- Buyt-| Bnyt- . !
Hapyx-| Mmyd- | 661 ¢ | myd-| Tou- peH- | peHnuii Hapysxbrit gua(mer)p
HBIH | ToOW | Myd-| To- | muna | wuii ma- Mydrer, goiiv (MM
nma- 6e3 |Toil ¢| BbIE | CTEH- nna- MeTp
MeTp, | BBI- | BBI- | TPY-| KH, MeTp, | MydTnl,| Tpy6 | TPY6 ¢ | TpYO C
mouM | can- | cag- | Obl | MIOUM | JIONM | JIIOUM 6e3 BbICA/l- |BbICAKOM|
(MM) K1 KOt (MM) (MM) (MM) BbI- KOt crenua-
(ria- caKu | oObIU- JIbHbBIE
nKue) HbIE
1,050 | 1,14 | 1,20 113 ,824 ,730 1,313 1,660
(26,7) (2,87) | (21,0) | (18,54) | (33,35)| (42,16)
1,315 | 1,70 | 1,80 | 1,72 | ,133 1,049 ,955 1,660 1,900
(33,4) (3,38) | (26,6) | (24,26) | (42,16)| (48,26)
2,10 | ,125 1,410
(3,17) | (41,9)
1,660 | 2,30 | 2,40 | 2,33 | ,140 1,380 1,286 | 2,054 2,200
(42,2) (3,56) | (35,1) | (32,66)|(52,17)| (55,88)
1,900 2,40 | ,125 1,650
(48,3) (3,17) | (41,9)
1,900 | 2,75 | 2,90 | 2,76 | ,145 1,610 1,516 | 2,200 2,500
(48,3) (3,68) | (40,9) | (38,50)|(55,88)| (63,50)
2,063 3,25 | ,156 1,751
(52,4) (3,96) | (44,5)
4,00 ,167 2,041 1,947 | 2,875
(4,24) | (51,8) | (49,45)(73,03)
2,375 | 4,60 | 4,70 ,190 1,995 1,901 | 2,875 3,063 2,910
(60,3) (4,83) | (50,6) | (48,29)|(73,03)| (77,80) | (73,91)
,254 1,867 1,773 | 2,875 3,063 2,910
6,45 47,4 45,03 | 73,03 77,80 73,91
5,80 | 5,95
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Tpy6 u coequnennii mo cranzapram AHI

Buyrpen-| OceBas Harpyska, mpi KOTo-
COeTMHEHUSIM Hee fap- | POIl HAIpsKeHUs J0CTUTAIOT
fenue, |IPEIEJa TEKyvecTH, dbynr-10°
pH KO-
TOPOM Ha-|
Beamydrosbie coe- CMuHa- IpsiKeHne
nuuenust, moiiM (mm)| Tpynmna | mee gas-| gocturaer| JIns tpy6|Jlas tpy6 s
IIPOYHOC-| JIeHue, npe- 6e3 Bbl- c Bbl- | Geamyd-
Buytpen-| Hapy:x- TH dynt/ nesa cagKu CaJKOIl | TOBBIX
HUU aua- | Hplil aua- JIONHM?x | TeKyue- Y6
MeTp MeTp x10? cru,
ynr/
noim*10°
H-40 7,680 7,530 6,360 13,310
J-35 10,560 10,360 8,740 18,290
C-75 14,410 14,120 11,920 24,950
N-80 15,370 15,070 12,710 26,610
H-40 7,270 7,080 10,960 19,760 15,970
,955 1,550 J-35 10,000 9,730 15,060 27,160 | 21,960
(24,26) | (39,37) C-75 13,640 13,270 20,540 37,040 | 29,940
N-80 14,550 14,160 21,910 39,510 | 31,940
1,286 1,880 H-40 5,570 5,270 22,180
(32,66) | (47,75) J-55 7,660 7,250 30,500
H-40 6,180 5,900 15,530 26,740 | 22,180
1,286 1,880 J-35 8,490 8,120 21,360 36,770 | 30,500
(32,66) | (47,75) C-75 11,580 11,070 29,120 50,140 | 41,600
N-80 12,360 11,810 31,060 53,480 | 44,370
1,516 2,110 H-40 4,920 4,610 26,890
(38,51) | (53,59) J-55 6,640 6,330 36,970
H-40 5,640 5,340 19,090 31,980 | 26,890
1,516 2,110 J-35 7,750 7,350 26,250 43,970 | 36,970
(38,51) | (53,59) C-75 10,570 10,020 35,800 59,960 | 50,420
N-80 11,280 10,680 38,180 63,960 | 53,780
H-40 5,590 5,290 35,690
1,657 2,325 J-55 7,690 7,280 49,070
C-75 10,480 8,920 66,910
N-80 11,180 10,590 71,370
H-40 5,230 4,920 30,130
J-35 7,190 6,770 41,430
C-75 9,520 9,230 56,500
N-80 9,980 9,840 60,260
H-40 5,890 5,600 35,960 52,170
95 | 8100 T | 67430 | 6783
NI 980 | 11200 71930 | 104,340
P-105 15.460 14,700 94,410 | 136,940
C-75 14,330 14,040 96,560 | 126,940
N-80 15,280 14,970 102,990 | 135,400
P-105 | 20,060 | 19,650 | 135,180 | 177,710
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IIpononxenue

Y nenbHbI
Bec, Jlannble 10
bynr/ dyt
Tpy-
Hapyx-| 6w1 ¢ | Tpy-| bes-| Tox- | Buyr-| Buyrt- .
ubiii | myd-| Obl ¢ | Myd-| muHa | peH- | peHHuit Hapy:xmbprii AuaMeT
naua- Toil | Myd-| TO- | cTeH- HU nua- myrer, moiim (MM
MeTp, | Ges |TOW c| BBl | KH, Ja- MeTp
JUOIM | BbI- | BbI- | TPY-| AiiM | Metp, | Mydrer, | Tpy6 | Tpy6 c | TPYO C
(Mm) | cam- | cap- | 6br | (Mm) | mgioiim | mioiiM 6e3 | BbICaj- |BBICAIKON
KM | Koii (mm) | (Mm) BBI- Kol crenma-
(rna- caaku | o6blY4- | JibHBIE
JIKHE) HbIE
2,875 | 6,40 | 6,50 ,217 2,441 | 2,347 | 3,500 | 3,668 3,460
(73,0) (5,51) | (62,0) | (59,61)(88,90)| (93,17) | (87,88)
308 | 2,259 | 2,165 | 3,500 | 3,668 3,460
(7,82) | (57,4) | (54,99)|(88,90)| (93,17) | (87,83)
8,60 | 8,70
7,70 216 | 3,068 | 2,943 | 4,250
(5,49) | (77,9) | (74,75) (107,95)
3,500
(88,9)
9,20 | 9,30 254 | 2,992 | 2,867 | 4,250 | 4,500 4,180
(6,45) | (76,0) | (72,82)[(107,95)| (114,30) | (106,17)
10,20 289 | 2,922 | 2,797 | 4,250
(7,34) | (74,2) | (71,04)|(107,95)
12,70| 12,95 375 | 2,750 | 2,625 | 4,250 | 4,500 4,180
(9,52) | (69,9) | (66,68)[(107,95)| (114,30) | (106,17)
4,000 | 9,50 226 | 3,548 | 3,423 | 4,750
(101,6) (5,74) | (90,1) | (86,94)|(120,65),
11,00 ,262 3,476 | 3,351 5,000
(6,65) | (88,3) | (85,12) (127,0)
4,500 | 12,6 | 12,75 ,271 3,958 | 3,833 | 5,200 5,563
(114,3) (6,88) | (100,5)| (97,36) [(132,08)| (141,3)
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raba. 5.10

OceBas narpyska, npu

COeIUHEHMSIM BuyTpen- KOTOPOH HamNps>KeHUs [0CTH-
Hee jap- | TaloT Ipejiesia TEKyYecTH,
JeHue, CIJYHT‘“)S
npu
KOTOPOM
Beamydrosbie coe- CMuHalo-| Hampsixe-
nunHeHust, aoiM (Mm) Tpymnna | mee aas-| Hue goc- | Jas tpy6|das tpy6  [daa
IPOYHOC-| JieHue, | Turaer | 6e3 BbI- ¢ Bbl- | 6e3myd-
Bryrpen-| Hapyx- TH ¢yur/ | npenena| caaku Ca/Ikoil | TOBBIX
HUW Jua- | Hblil aua- TOHM>X TeKyue- Tpy6
MeTp MeTp x103 cTH,
¢ynr,/
moim>103
H-40 5,580 5,280 52,780 72,480
J-35 7,680 7,260 72,580 99,660
C-75 10,470 9,910 98,970 | 135,900
N-80 11,160 10,570 | 105,570 | 144,960
P-105 14,010 13,870 | 138,560 | 190,260
C-75 14,350 14,060 | 149,360 | 186,290
N-80 15,300 15,000 | 159,310 | 198,710
P-105 20,090 19,690 | 209,100 | 260,810
H-40 4,630 4,320 65,070
J-55 5,970 5,940 89,470
C-75 7,540 8,100 122,010
N-80 7,870 8,640 130,140
H-40 5,380 5,080 79,540 | 103,610
J-55 7,400 6,980 109,370 | 142,460
C-75 10,040 9,520 149,140 | 194,260
N-80 10,530 10,160 | 159,090 | 202,220
P-105 13,050 13,340 | 208,800 | 271,970
H-40 6,060 5,780 92,550
J-55 8,330 7,950 127,250
C-75 11,360 10,840 | 173,530
N-80 12,120 11,560 | 185,100
C-75 14,350 14,060 | 230,990 | 276,120
N-80 15,310 15,000 | 246,390 | 294,530
P-105 20,090 19,690 | 323,390 | 386,570
H-40 4,060 3,960 72,000
J-55 5,110 5,440 99,010
C-75 6,350 7,420 135,010
N-80 6,590 7,910 144,010
H-40 4,900 4,590 123,070
J-55 6,590 6,300 169,220
C-75 8,410 8,600 230,750
N-80 8,800 9,170 246,140
H-40 4,500 4,220 104,360 | 144,020
J-55 5,720 5,800 143,500 | 198,030
C-75 7,200 7,900 195,680 | 270,040
N-80 7,500 8,430 208,730 | 288,040
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Ta6auma 5.11
ITepeBoy 1ebIX AIOHMOB B MUJLIUMETPbI

. Munnu- . . Munnu-
Jl1oiiMBbI MeTDHI JlroiimMbI MunaauMeTpol JlroiimMbI MeTphI
1 25,4 B) 127,0 9 228,6
2 50,8 6 152,4 10 254,0
3 76,2 7 177,8 1 279,4
4 101,6 8 203,2 12 304,8
Ta6auma 5.12
IlepeBoa foJ€eii A10IMOB B MUJLIMMETPbI
Jl10liMbI B Jl101iMbI B Jl10iiMbI B JloiimMbI B
3AIHMCH JIPO-| JECITUIHON Munnumer- 3aIKCH JIECSITHIHON Mu et
6bI0 3anmncu pot IIPO6HIO 3amucu pot
1/64 ,015625 0,397 33,/64 ,915625 13,097
1,/32 ,03125 0,794 17 /32 ,93125 13,494
3/64 ,046875 1,191 35,/64 ,946875 13,891
1,/16 ,0625 1,588 9,/16 ,9625 14,288
5/ 64 ,078125 1,984 37 /64 ,578125 14,684
3/32 ,09375 2,381 19,/32 ,99375 15,081
7/ 64 ,109375 2,778 39,/64 ,609375 15,478
1/8 ,1250 3,175 5/8 ,6250 15,875
9,/64 ,140625 3,572 41 /64 ,640625 16,272
5/32 15625 3,969 21,/32 ,65625 16,669
11,/64 A71875 4,366 43 /64 ,671875 17,066
3/16 1875 4,763 11,/16 ,6875 17,463
13 /64 ,203125 5,159 45/ 64 ,703125 17,859
7/32 21875 5,556 23/32 ;71875 18,256
15,/64 ,234375 5,953 47 / 54 ,734375 18,653
1/4 ,2500 6,350 3/4 ,7500 19,050
17 /64 ,265625 6,747 49 /64 ,765625 19,447
9,/32 ,28125 7,144 25/32 78125 19,844
19 /64 ,296875 7,541 51,/64 ,796875 20,241
5/16 ,3125 7,938 13,/16 ,8125 20,638
21,/64 ,328125 8,334 53,/64 ,828125 21,034
11,32 ,34375 8,731 27/32 ,84375 21,431
23,/64 ,359375 9,128 55,/64 ,859375 21,828
3/8 ,3750 9,525 7/8 ,8750 22,225
25/ 64 ,390625 9,922 57 /64 ,890625 22,622
13,32 ,40625 10,319 29,32 ,90625 23,019
27 /64 421875 10,716 59,/ 64 ,921875 23,416
7/16 4375 11,113 15/16 ,9375 23,813
29,/64 ,453125 11,509 61,/64 ,953125 24,209
15,32 ,46875 11,906 31/32 ,96875 24,606
31,/64 ,484375 12,303 63,64 ,984375 25,003
1,/2 ,5000 12,700 1 1,000 25,400
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Ta6auma 5.13

Xapakrepuctika HectanAaptHbix u Tskesabix HKT,
BBIILyCKAaEMbIX 32 PyOexoM

ﬂaHHbIe 110 COeAMHEHUAM

. ) . Hapyxmnsprit | Baaumo-
Hapyx- Y nenn- Tomum- | BuyTtpesn- Hapy:xubrit - )
HBII Ana- HbIi Ha CTeH- | HUH JHa- T . Buyrpen- nuaMeTp AHAMETD sameHsiIc

. ! UI COEMMHEHUST J - MydTBI MOCTb

MeTp, Bec, KH, MeTp, HUH J[1a- MydTBI B g

JIOIM dbynr/ JI0HM JI0HM MeTp My(TbI 0GBIYHOTO %H‘guﬂgﬂ(l; : C%eﬂﬂu

(vm) byt (Mm) (Mm) wenonenns | lHe;IMl;{ T HT;yl%M

aoiiM | MM | oM MM | JIOUM | MM

1,050 1,13 113 ,824 GST Streamline 1,310 | 33,27

(26,7) (2,87) (20,93) | Hydril CS ,687 | 17,45 | 1,327 | 33,71 | 1,300 | 33,02
VAM ,807 | 20,49 | 1,299 | 32,99
154 742 Hydril CS ,687 | 17,45 | 1,327 | 33,71
1,47 (3,91) (18,85) | VAM ,728 | 18,49 | 1,339 | 34,01
Rucker Atlas Bradford 1,551 | 39,40
DS-HT
Rucker Atlas Bradford ,985 | 25,02 | 1,562 | 39,67
DSS-HT & 1J-3SS
133 1,049 %ug,léer Atlas Bradford 985 | 25,02 | 1,551 | 39,40
1,68 (3,38) (26,64) | GST Streamline 1,550 | 39,37
1,315 Hydril CS 970 | 24,64 | 1,552 | 39,42 | 1,525 | 38,74
(33,4) VAM 1,004 | 25,50 | 1,555 | 39,49
179 957 Rucker Atlas Bradford 849 | 21,56 | 1,600 | 40,64
DSS

1,315 2,17 (4,55) (24,31) | Hydril CS ,864 | 21,95 | 1,600 | 40,64

(33,4) VAM ,906 | 23,01 | 1,614 | 40,99

1,660 2,27 ,140 1,380 Rucker Atlas Bradford 1,889 | 47,98

DS-HT
(42,2) (3,56) (35,05) | Rucker Atlas Bradford
DSS-HT & 1J-3SS 1,301 | 33,05 | 1,893 | 48,08
2,27 ,140 1,380 Rucker Atlas Bradford 1,301 | 33,05 | 1,889 | 47,98
1J-3S




[Ipopomnxkenmne Ta6Gua 5.13

[[aIHII)Ie II0 coeaAnHEeHnuAM

Hzipyxc‘— YHCJIvb— Tonmn- BH‘}ZTDC?{- Hap'ymen‘/’I H;I}I)ay;g;;m ?z:;fgg;oe_
HBIN Jma- HBII Ha CTeH- | HUU Jaua- Tun coemmens Buyrpen- JIaMeTp MydyTHI MOCTD
METP, Bec, KU, MeTp, HUI [Ha- MydTBI ey g
JI0IM dbynr/ JI0iiM JI01M MeTp My(TbI 06bIYHOTO H%I;EHESI{[I(I;H_ ;%%ﬂ;ﬂ
(Mm) dyT (Mm) (Mm) MCIIOTHEHUS Mot py6
JIIONM MM JI0IM MM JIIONM MM
1,660 (3,56) (35,05) | GST Streamline 1,880 | 47,75
(42,2) Hydril A-95 1,300 | 33,02 | 1,898 | 48,21 | 1,858 | 47,19 CS
Hydril CS 1,300 | 33,02 | 1,883 | 47,83 | 1,858 | 47,19 A-95
VAM 1,307 | 33,19 | 1,913 | 48,59
2,99 191 1,278 Hydril CS 1,218 | 30,94 | 1,927 | 48,95 A-95
(4,85) (32,46) | VAM 1,209 | 30,70 | 1,976 | 50,19
3,09 ,198 1,264 Hydril CS 1,200 | 30,48 | 1,927 | 48,95 A-95
(5,03) (32,11)
1,900 145 1,610 Rucker Atlas Bradford 2,125 | 53,98
2,75 DS-HT
(4,83) (3,68) (40,89) | Rucker Atlas Bradford 1,531 | 38,89 | 2,123 | 53,92
DSS-HT & 1J-3SS
Rucker Atlas Bradford 1,531 | 38,89 | 2,125 | 53,98
1J-3S
GST Streamline 2,110 | 53,59
Hydril A-95 1,530 | 38,86 | 2,134 | 54,20 | 2,094 | 53,19 CS
Hydril CS 1,530 | 38,86 | 2,113 | 53,67 | 2,094 | 53,19 A-95
Mannesmann Omega 1,594 | 40,49 | 2,039 | 51,79
1,900 2,75 145 1,610 VAM 1,535 | 38,98 | 2,142 | 54,40
(48,3) (3,68) | (40.89)
3,63 ,200 1,500 Hydril CS 1,440 | 36,58 | 2,162 | 54,91 A-95
(5,08) (38,1) VAM 1,429 | 36,29 | 2,220 | 56,38
3,93 ,219 1,462 Hydril CS 1,390 | 35,31 | 2,179 | 55,35 A-95
(5,56) (37,13)
2,000 3,23 165 1,670 National Buttress 2,500 | 63,50 | 2,300 | 58,42
(50,8) (4,19) (42,42) Pittsburgh 8 Acme 2,500 | 63,50 | 2,300 | 58,42




Rucker Atlas Bradford 2,320 | 58,93
DS-HT
Rucker Atlas Bradford 1,685 | 42,80 | 2,340 | 59,44
DSS-HT & 1J-3SS
3,18 Rucker Atlas Bradford 1,685 | 42,80 | 2,320 | 58,93
1J-3S
2,063 156 1,750 GST Streamline 2,310 | 58,67
(52,4) (3,96) | (44,45)
Hydril A-95 1,700 | 43,18 | 2,325 | 59,06 | 2,300 | 58,42 CS
Hydril CS 1,700 | 43,18 | 2,330 | 59,18 | 2,300 | 58,42 A-95
VAM 1,677 | 42,59 | 2,331 | 59,20
4,41 ,225 1,163 Hydril CS 1,550 | 39,37 | 2,375 | 60,33 A-95
(5,71) (40,97)
2,375 4,43 ,190 1,995 Rucker Atlas Bradford 2,700 | 68,58
(60,3) (4,83) (50,67) | DS-HT
Rucker Atlas Bradford 1,930 | 49,02 | 2,710 | 68,63
DSS-HT & 1J-3SS
Rucker Atlas Bradford 1,935 | 49,15 | 2,700 | 68,58
1J-3S
Rucker Atlas Bradford 1,945 | 49,40 | 2,750 | 68,85 TC-4S
1J-4S
Rucker Atlas Bradford 2,875 | 73,03 | 2,750 | 69,85 1J-4S
TC-4S
Rucker Atlas Bradford 1,926 | 49,92 | 2,375 | 60,32
FL-3S & FL-4S
2,375 Armco Nu-Lock & Seal 1,950 | 49,53 | 2,875 | 73,03 | 2,700 | 68,58
(60,3) Lock
Extreme Line 1,935 | 49,15 | 3,000 | 76,20
GST Streamline 2,700 | 68,58
4,43 ,190 1,995 Hydril A-95 & CS 1,945 | 49,40 | 2,700 | 68,58 | 2,630 | 66,80
(4,83) (50,67) Hydril CFJ-P 1,945 | 49,40 | 2,525 | 64,14
Hydril Super FJ 1,945 | 49,40 | 2,437 | 61,90 | 2,700 | 68,58 | 4,6 Ib FJ
Mannesmann Omega 1,988 | 50,49 | 2,551 | 64,80 | 2,618 | 66,49
Mannesmann TDS 2,875 | 73,03
Buttress & 8 Acme 2,875 | 73,03
VAM 1,929 | 49,00 | 2,697 | 68,50
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[[aIHII)Ie II0 coeaAnHEeHnuAM

. Hapy:xuprit | Bsammo-
Hapyx- Y nenn- Tonum- | Buyrpen- Hapy:xubrit )
HBIH Jma- HBIHI Ha CTeH- | HUU Jua- Tun coeaunenus Buyrpen- nraMeTp HI\I;IacI\ﬁlTing SaDTsCHT?)e
MeTp, BEC, KH, MeTp, HUU Jua- My(TBI Y g g
JI0IM dbynr/ JI0iiM JI01M MeTp My(TbI 06bIYHOTO H%I;EHII:II;{[I;)H_ ;%%H;ﬁ
(Mm) dyT (Mm) (Mm) MCIIOTHEHUS et py6
JIIONM MM JI0IM MM JIIONM MM
Rucker Atlas Bradford 1,875 | 47,63 | 2,710 | 68,83
DSS-HT & 1J-3SS
218 1,939 Rucker Atlas Bradford 1,840 | 48,01 | 2,750 | 69,85 TC-4S
5,01 (5,54) (49,22) 1J-4S
Rucker Atlas Bradford 2,875 | 73,03 | 2,750 | 69,85 1J-4S
TC-4S
Hydril CS 1,890 | 48,01 | 2,740 | 69,60 A-95
2,375 Hydril CFJ-P 1,890 | 48,01 | 2,525 | 64,14
(60,3) VAM 1,929 | 49,00 | 2,697 | 68,50 | 2,618 | 66,50
Rucker Atlas Bradford 1,805 | 45,85 | 2,910 | 73,91
DSS-HT & 1J-3SS
Rucker Atlas Bradford 1,820 | 46,23 | 2,800 | 71,12 TC-4S
1J-4S
Rucker Atlas Bradford 2,875 | 73,03 | 2,800 | 71,12 1J-4S
TC-4S
,254 1,867 Rucker Atlas Bradford 1,823 | 46,30 | 2,375 | 60,33
FL-3S & FL-4S
5,75 (6,45) (47,42) | Armco Seal Lock 1,450 | 49,53 | 2,875 | 73,03
Extreme Line 1,807 | 45,90 | 3,000 | 76,20
Hydril PH-6 1,805 | 45,85 | 2,906 | 73,81
Mannesmann Omega 1,87 | 47,42 | 2,614 | 66,40
Mannesmann TDS 1,867 | 47,42 | 2,875 | 73,03
VAM 1,867 | 47,42 | 2,776 | 70,51 | 2,697 | 68,50
,261 1,853 Rucker Atlas Bradford 1,791 | 45,49 | 2,910 | 73,91
DSS HT & 1J-3SS
5,89 Rucker Atlas Bradford 1,806 | 45,87 | 2,800 | 71,12 TC-4S
1J-4S




(6,63) (47,07) Rucker Atlas Bradford 2,875 | 73,03 | 2,800 | 71,12 1J-4S
TC-4S
Hydril PH-6 1,795 | 45,59 | 2,937 | 74,60
2,375 ,280 1,815 Rucker Atlas Bradford 1,771 | 44,98
(7,12) FL 3S & FL-4S
(60,3) 6,26 (46,06) | VAM 1,866 | 47,40 | 2,856 | 72,54
Rucker Atlas Bradford 1,641 | 41,68 | 3,135 | 79,63
DSS HT & 1J-3SS
,336 1,703 Rucker Atlas Bradford 1,656 | 42,06 | 2,900 | 73,66 TC-4S
1J-4S
7,3 (8,53) (43,24) | Rucker Atlas Bradford 3,000 | 76,20 | 2,400 | 73,66 1J-4S
TC-4S
Hydril PH-6 1,645 | 41,78 | 3,125 | 79,38
VAM 1,866 | 47,40 | 2,856 | 72,54
2,875 6,16 Rucker Atlas Bradford 3,218 | 81,74
DS-HT
(73,0) 217 2,441 Rucker Atlas Bradford 2,379 | 60,43 | 3,230 | 82,04
(5,51) (62,000 | DSS-HT & 1J-3SS
Rucker Atlas Bradford 2,379 | 60,43 | 3,218 | 81,74
1J-3S
Rucker Atlas Bradford 2,394 | 60,81 | 3,250 | 82,55 TC-4S
1J-4S
Rucker Atlas Bradford 3,500 | 88,90 | 3,250 | 82,55 1J-4S
TC-4S
Rucker Atlas Bradford 2,372 | 60,25 | 2,875 | 73,03
FL-3S & FL-4S
Armco Nu-Lock 2,396 | 60,86 | 3,500 | 88,90 | 3,220 | 81,79
Armco Seal Lock 2,396 | 60,86 | 3,500 | 88,90 | 3,220 | 81,79
6,16 217 2,441 Extreme Line 2,381 | 60,48 | 3,500 | 88,90
2,875 (5,51) (62,00) | GST Streamline 3,220 | 81,79
(73,0) Hydril A-95 3,220 | 81,79 | 3,155 | 88,14 CS
Hydril CS 2,375 | 60,33 | 3,220 | 81,79 | 3,155 | 80,14 A-95
Hydril CFJ-P 2,375 | 60,33 | 3,000 | 76,20
Hydril Super FJ 2,375 | 60,33 | 2,968 | 75,39 6,4 1b FJ
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ﬂaHHbTe II0 COeIMHEHUAM

Hapyx- Y nenn- Tommu- | Bayrpen- Hapy>xubrit Hapy)mmm BsaHMOi
HBbIA Jua- HBII Ha CTeH- | HUU aua- T Buyrpen- uameTp ANAMETD SaMetre
MeTp, BEC, KH, MeTp, L COEINHEHILS HUW aua- MyTBI My(TBI B MOCTb_
JLIOIM dbynr/ JOIM JIOIM MeTp My(TbI 06bIYHOTO Crenuan : coenn
(Mm) byr (MMm) (MMm) ucnonnenus | HOTO HCIOT HeHI%H
HEHUS TPy
JTIOTM MM | JIIOWM MM | JIIOWM | MM
Mannesmann Omega 3,079 | 78,21
Mannesmann TDS 3,500 | 88,90
National Buttress 3,500 | 88,90 | 3,220 | 81,79
Pittsburgh 8 Acme 3,500 | 88,90 | 3,220 | 81,79
VAM 2,375 | 60,33 | 3,197 | 81,20 | 3,150 | 80,01
6,48 ,276 2,323 Rucker Atlas Bradford 2,261 | 57,43 | 3,385 | 85,98
(7,01) (59,00) DSS-HT & 1J-3SS
Rucker Atlas Bradford 2,276 | 57,81 | 3,375 | 85,73 TC-4S
1J-4S
276 2,323 Rucker Atlas Bradford 3,500 | 88,90 | 3,375 | 85,73 1J-4S
(6,48) (7,01) (59,00) TC-4S
Rucker Atlas Bradford 2,279 | 57,89 | 2,875 | 73,03
FL 3S & FL-4S
Hydril PH-6 2,265 | 57,53 | 3,437 | 87,30
VAM 2,323 | 59,00 | 3,327 | 84,51 | 3,264 | 82,91
Rucker Atlas Bradford 2,197 | 55,80 | 3,510 | 89,15
DSS-HT & 1J-4SS
2,875 Rucker Atlas Bradford 2,212 | 56,18 | 3,375 | 85,73 TC-4S
(73,0) (8,44) 1J-4S
Rucker Atlas Bradford 3,500 | 88,90 | 3,375 | 85,73 1J-4S
TC-4S
,308 2,259 Rucker Atlas Bradford 2,215 | 56,26 | 2,875 | 73,03
FL 3S & FL-4S
(7,82) (57,36) Armco Seal Lock 2,396 | 60,86 | 3,500 | 88,90
Extreme Line 2,199 | 55,85 | 3,625 | 92,08




Hydril PH-6 2,200 | 55,88 | 3,500 | 88,90
Mannesmann Omega 3,154 | 80,11
Mannesmann TDS 3,500 | 88,90
VAM 2,260 | 57,40 | 3,327 | 84,51 | 3,264 | 82,91
Rucker Atlas Bradford 2,133 | 54,18 | 3,635 | 92,33
DSS-HT & 1J-3SS
9,78 ,340 2,195 Rucker Atlas Bradford 2,148 | 54,56 | 3,450 | 87,63 TC-4S
1J-4S
8,64 55,75 Rgckgr Atlas Bradford 3,500 | 88,90 | 3,450 | 87,63 1J-4S
TC-4
Hydril PH-6 2,130 | 54,10 | 3,625 | 92,08
9,69 ,362 2,151 Rucker Atlas Bradford 2,107 | 53,52 | 2,875 | 73,03
2,875 9,19 54,64 FL 3S & FL-4S
73 VAM 2,260 | 57,40 | 3,453 | 87,71
10,39 ,392 2,091 Hydril PH-6 2,030 | 51,56 | 3,687 | 93,65
9,96 53,11
Rucker Atlas Bradford 2,003 | 50,88 | 3,760 | 95,50
DSS-HT & 1J-SS
,405 2,065 Rucker Atlas Bradford 2,018 | 51,26 | 3,500 | 88,90 TC-4S
1J-4S
10,66 10,28 52,46 Rgckgr Atlas Bradford 3,625 | 92,08 | 3,500 | 88,90 1J-4S
TC-4
Hydril PH-4 2,000 | 50,80 | 3,750 | 95,25
Hydril PH-6 2,000 | 50,80 | 3,750 | 95,25
VAM 2,205 | 56,0 | 3,453 | 87,71
Rucker Atlas Bradford 1,933 | 49,10 | 3,760 | 95,50
DSS HT & 1J-3SS
2,875 (11,44) 440 1,995 Rucker Atlas Bradford 1,948 | 49,48 | 3,550 | 90,17 TC-4S
(73) (11,18) (50,67) 1J-4S
Rucker Atlas Bradford 3,625 | 92,08 | 3,550 | 90,17 1J-4S
TC-4S
Hydril PH-4 1,945 | 49,40 | 3,750 | 95,25
(7,57) 216 3,068 Rucker Atlas Bradford 2,968 | 75,39 | 3,500 | 88,90
FL-3S & FL-4S
(5,49) (77,93) | Mannesmann Omega 3,067 | 77,90 | 3,701 | 94,01
VAM 2,972 | 75,49 | 3,803 | 96,60
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[[aIHII)Ie II0 coeaAnHEeHnuAM

. Hapy:xuprit | Bsammo-
Hapyx- Y nenn- Tonum- | Buyrpen- Hapy:xubrit )
HbBIA J1a- HBII Ha CTeH- | HUM aua- Tun coeaunenus BHYTpeH* nraMeTp H;f;é‘ﬁggf SaDTsCHT?)e
METP, Bec, KU, MeTp, HUI [Ha- MydTBI ey g
JI0IM dbynr/ JI0iiM JI01M MeTp My(TbI 06bIYHOTO H(g;guﬁggé)ﬂ_ ;%%H;ﬁ
(Mm) dyT (Mm) (Mm) MCIIOTHEHUS et py6
JIIONM MM JI0IM MM JIIONM MM
Rucker Atlas Bradford 3,875 | 98,43
DS-HT
3,500 Rucker Atlas Bradford 2,920 | 74,16 | 3,875 | 98,43
(88,9) DSS HT & 1J-3SS
Rucker Atlas Bradford 2,932 | 74,47 | 3,875 | 98,43
1J-3S
(8,81) Rucker Atlas Bradford 2,932 | 74,47 | 3,950 | 100,33 TC-4S
1J-4S
,254 2,992 Rucker Atlas Bradford 4,250 | 107,95| 3,950 | 100,33| 1J-4S
(6,45) (76,00) | TC-4S
Rucker Atlas Bradford 2,917 | 74,09 | 3,500 | 88,90
FL 3S & FL-4S
Armco Nu-Lock 2,947 | 74,85 | 4,250 | 107,95| 3,865 | 98,17
Armco Seal Lock 2,927 | 74,35 | 4,250 | 107,95| 3,865 | 98,17
Extreme Line 2,907 | 73,84 | 4,250 | 107,95
GST Streamline 3,865 | 98,17
Hydril A-95 & CS 2,920 | 74,17 | 3,905 | 99,19 | 3,805 | 96,65
Hydril CFJ-P 2,920 | 74,17 | 3,609 | 91,67
(8,81) ,254 2,992 Hydril Super FJ 2,930 | 74,42 | 3,594 | 91,29 9,21b FJ
3,500 (6,45) (76,00) | Mannesmann Omega 2,992 | 76,00 | 4,250 | 107,95
(88,9) Mannesmann TDS 2,992 | 76,00
National Buttress 4,250 | 107,95] 3,865 | 98,17
Pittsburgh 8 Acme 4,250 | 107,95| 3,865 | 98,17
VAM 2,972 | 75,49 | 3,862 | 48,09 | 3,793 | 96,34
Rucker Atlas Bradford 2,847 | 72,31 | 3,947 | 100,25
DSS-HT&I1J-3SS




(9,91) ,289 2,922 Rucker Atlas Bradford 2,862 | 72,69 | 3,950 | 100,33 TC-4S
(7,34) (74,22) | 1J-4S
Rucker Atlas Bradford 4,250 | 107,95| 3,950 | 100,33| 1J-4S
TC-4S
Rucker Atlas Bradford 2,847 | 72,31 | 3,500 | 88,90
FL 3S & FL-4S
Hydril CS 2,878 | 73,10 | 3,955 | 100,46 A-95
Hydril CFJ-P 2,878 | 73,10 | 3,609 | 91,67
Hydril Super FJ 2,860 | 74,10 | 3,594 | 91,29 10,2 1b
FJ
(9,91) Mannesmann Omega 2,921 | 72,64
Mannesmann TDS 2,921 | 74,19 | 4,250 | 107,95
VAM 2,925 | 74,30 | 3,917 | 99,49 | 3,852 | 97,84
(12,31) ,368 2,764 Rucker Atlas Bradford 2,689 | 68,30 | 3,500 | 88,90
(9,35) (70,21) FL 3S & FL-4S
3,500 Hydril Super FJ 2,700 | 68,58 | 3,594 | 91,29
(88,9) Hydril PH-6 2,700 | 68,58 | 4,312 | 109,52 15,5
FJ/SFJ
Rucker Atlas Bradford | 2,675 | 67,95 | 4,260 | 108,20
DSS HT & 1J-3SS
Rucker Atlas Bradford 2,690 | 68,33 | 4,100 | 104,14 TC-4S
1J-48
375 2,750 Rucker Atlas Bradford 4,250 | 107,95 4,100 | 104,14 1J-4S
(12,52) (9,52) (69,86) | TC-4S
Rucker Atlas Bradford 2,675 | 67,95 | 3,500 | 88,90
FL 3S & FL-4S
Armco Seal Lock 2,927 74,35 4,250 107,95
Extreme Line
Hydril PH-6 2,687 | 68,25 | 4,312 | 109,52
(12,52) 375 2,750 Mannesmann Omega 2,752 | 69,90
(9,52) (69,86) | Mannesmann TD 2,752 | 69,90 | 4,250 | 107,95
VAM 2,925 | 74,30 | 4,035 | 102,49 3,957 | 100,51
(13,6) 413 2,673 VAM 2,835 | 72,01 | 4,138 | 105,11 4,026 | 100,26
(10,49) | (67,89)
(14,62) Rucker Atlas Bradford 2,527 | 64,19 | 3,500 | 88,90

FL3S & FL-4S
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[[aIHII)Ie II0 coeaAnHEeHnuAM

) . ~ . . Hapyxmnprit | Bsanmo-
Hzlpych YﬂCJIvb 'I:OJILLII/I BH}ZTDC?—I Hap'ymem THAMETD BaMeHSIO-
HbIT Jua- HbIIT Ha CTeH- | HUU Jua- Tun coexumers Buyrpen- JHaMeTp MydTH MOCTD
MeTp, Bec, KU, MeTp, HUI Jua- MyTBI Cl'[eyI/IaJII)* oo
JI0IM dbynr/ JI0iiM JI01M MeTp My(TbI 06bIYHOTO HOFOHHCHOJI_ HeHHHﬁ
(Mm) dyT (Mm) (Mm) MCIIOTHEHUS et py6
JIIONM MM JI0IM MM JIIONM MM
3,500 ,449 2,602 Hydril Super FJ 2,540 | 64,52 | 3,594 | 91,29 12,8
(88,9) (11,40) | (66,09) FJ/SEJ]
VAM 2,756 | 70,00 | 4,138 | 105,11| 4,026 | 102,26
Rucker Atlas Bradford 2,470 | 62,74 | 4,385 | 111,38
DSS-HT
(15,37) 476 2,548 Rucker Atlas Bradford 2,488 | 63,20 | 4,200 | 106,68 TC-4S
(12,09) | (64,72) | 1J-4S
Rucker Atlas Bradford 4,375 | 111,131 4,200 | 106,68 1J-4S
TC-4S
Hydril PH-6 2,485 | 63,12 | 4,500 | 114,30
(15,68) ,488 2,524 VAM 2,756 | 70,00 | 4,252 | 108,00| 4,128 | 104,85
(12,40) (64,10)
510 2,480 Rucker Atlas Bradford 2,391 | 60,73 | 4,525 | 114,94
(16,28) (12,95) (62,99) | DSS-HT
Rucker Atlas Bradford 2,420 | 61,47 | 4,250 | 107,95 TC-4S
1J-4S
Rucker Atlas Bradford 4,375 | 111,13 4,250 | 107,95 1J-4S
TC-4S
Hydril PH-4 2,406 | 61,11 | 4,562 | 115,87
3,500 Hydril PH-6 2,406 | 61,11 | 4,562 | 115,87
(88,9) (16,81) ,530 2,440 Extreme Line 2,398 | 60,91 | 4,374 | 111,10
(13,46) (61,98) | Hydril PH-4 2,375 | 60,33 | 4,562 | 115,87
4,000 (9,11) ,226 3,548 Rucker Atlas Bradford 3,448 | 87,58 | 4,000 | 101,60
(101,6) FL 3S & FL-4S
(5,74) (90,12) | Mannesmann Omega 3,547 | 90,09 | 4,209 | 106,91




VAM 3,480 | 88,39 | 4,325 | 109,86
Rucker Atlas Bradford 4,412 | 112,06
DS-HT
Rucker Atlas Bradford 3,401 | 86,39 | 4,385 | 111,38 TC-4S
DSS-HT & 1J-3SS
,262 3,476 Rucker Atlas Bradford 3,401 | 86,39 | 4,412 | 112,06 1J-4S
1J-3S
Rucker Atlas Bradford 3,416 | 86,77 | 4,450 | 113,03
1J-4S
(10,46) (6,65) (88,29) | Rucker Atlas Bradford 4,500 | 114,30 4,450 | 113,03
TC-4S
Rucker Atlas Bradford 3,401 | 86,39 | 4,000 | 101,60
FL 3S & FL-4S
Hydril A-95 & CS 3,395 | 86,23 | 4,405 | 111,89 4,315 | 109,60
Hydril CFJ-P 3,395 | 86,23 | 4,100 | 104,14
Hydril Super FJ 3,395 | 86,23 | 4,094 | 103,99 11,6
FJ/SFJ
(10,46) Mannesmann Omega 3,476 | 88,29 | 4,236 | 107,59
4,000 ,262 3,476 Mannesmann TDS 3,476 | 88,29 | 4,748 | 120,60
(6,65) (88,29)
(101,6) Pittsburgh 8 Acme 4,750 | 120,65 4,400 | 111,76
National Buttress 4,750 | 120,65| 4,400 | 111,76
VAM 3,457 | 87,81 | 4,366 | 110,90 4,315 | 109,60
(11,34) ,286 3,438 Rucker Atlas Bradford 3,353 | 85,17 | 4,000 | 101,60 11
FL 3S & FL-4S FJ/SFJ
(7,26) (87,08) | Hydril Super FJ 3,350 | 85,09 | 4,094 | 103,99
Rucker Atlas Bradford 3,265 | 82,93 | 4,572 | 116,13
DSS-HT & 1J-3SS
(12,93) Rucker Atlas Bradford 3,280 | 83,31 | 4,525 | 114,94 TC-4S
1J-4S
Rucker Atlas Bradford 4,625 | 117,48 4,525 | 114,94 1J-4S
TC-4S
,330 3,340 Rucker Atlas Bradford 3,265 | 82,93 | 4,000 | 101,60
(8,38) (84,84) | FL 3S & FL-4S
Hydril Super FJ 3,260 | 82,80 | 4,094 | 103,99

13,4 1b
EJ
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[[aIHII)Ie II0 coeaAnHEeHnuAM

. Hapy:xuprit | Bsammo-
Hapyx- Y nenn- Tonum- | Buyrpen- Hapy:xubrit )
HBIH Jma- HBIHI Ha CTeH- | HUU Jua- Tun coeaunenus Buyrpen- nraMeTp H;fachﬁgglp SaDTsCHT?)e
MeTp, BEC, KH, MeTp, HUU Jua- My(TBI Y g g
JI0IM dbynr/ JI0iiM JI01M MeTp My(TbI 06bIYHOTO H(g;guﬁggé)ﬂ_ ;%%H;ﬁ
(Mm) dyT (Mm) (Mm) MCIIOTHEHUS et py6
JIIONM MM JI0IM MM JIIONM MM
(12,93) ,330 3,340 Hydril PH-6 3,275 | 83,19 | 4,625 | 117,48
(8,38) (84,84) VAM 3,457 | 87,81 | 4,468 | 113,49 4,356 | 110,64
(14,66) ,380 3,240 VAM 3,346 | 84,99 | 4,614 | 117,20
(9,65) (82,3)
(16,36) ,430 3,140 VAM 3,346 | 84,99 | 4,614 | 117,20
4,000 (10,92) (79,76)
(101,6) (18,69) ,500 3,000 Hydril PH-4 2,920 | 74,17 | 5,000 | 127,00
(12,70) (76,20)
(22,08) Hydril PH-4 2,700 | 68,58 | 5,187 | 131,75
(9,4) ,205 4,090 Rucker Atlas Bradford 3,990 | 101,35| 4,500 | 114,30
(5,21) | (103,89) | FL-3S & FL-4S
4,500 (10,23) 224 4,052 Rucker Atlas Bradford 3,952 | 100,38 4,500 | 114,30
(114,3) (5,69) | (102,92) | FL-3S & F1-4S
(11,35) ,250 4,000 Rucker Atlas Bradford 3,925 | 99,70 | 4,500 | 114,30
(6.35) | (101,60) | FL-3S & FL-4S
271 3,958 Rucker Atlas Bradford 4,88 | 123,95
(6,88) (100,53) | DS-HT
Rucker Atlas Bradford 3,883 | 98,63 | 4,940 | 125,48
DSS HT & 1J-3SS
Rucker Atlas Bradford 3,898 | 99,01 | 4,960 | 125,98
1J-4S TC-4S
Rucker Atlas Bradford 5,000 | 127,00 4,960 | 125,8 1J-4S
TC-4S
(8,38) (84,84) | VAM 3,457 | 87,81 | 4,468 | 113,49 4,356 | 110,64
Rucker Atlas Bradford 3,883 | 98,63 | 4,500 | 114,30
FL-3S & FL-4S




4,500 Hydril A-95 & CS 3,865 | 98,17 | 4,910 | 124,71 4,825 | 122,56
(114,3) (12,24) Hydril CFJ-P 3,865 | 98,17 | 4,609 | 117,07
Rucker Atlas Bradford 3,845 | 97,66 | 4,940 | 125,48
DSS-HT
(13,04) 0,290 3,920 Rucker Atlas Bradford 3,860 | 98,04 | 4,960 | 125,98 TC-4S
1J-4S
(7,37) (99,57) Rucker Atlas Bradford 5,000 | 127,00 4,960 | 125,98 1J-4S
TC-4S
Rucker Atlas Bradford 3,845 | 97,66 | 4,500 | 114,30
FL-3S & FL-4S
(13,04) ,290 3,920 Hydril CS 3,840 | 97,54 | 4,935 | 125,35 A-95
(7,37) (99,57) Hydril Super FJ 3,840 | 97,54 | 4,594 | 116,69 12,6
FJ/SFJ
Mannesmann TDS 3,921 | 99,59 | 5,201 | 132,11
Rucker Atlas Bradford 3,751 | 95,28 | 5,060 | 128,52
DSS-HT & 1J-3SS
Rucker Atlas Bradford 3,766 | 95,66 | 5,200 | 132,08 TC-4S
1J-4S
,337 3,826 Rucker Atlas Bradford 5,250 | 133,35 5,200 | 132,08| 1J-4S
TC-4S
(14,98) (8,56) (97,18) Rucker Atlas Bradford 3,751 | 95,28 | 4,500 | 114,30
FL 3S & FL-4S
Hydril PH-6 3,765 | 95,63 | 5,125 | 130,18
Mannesmann TDS 3,827 | 97,21 | 5,201 | 132,11
Rucker Atlas Bradford 3,679 | 93,45 | 5,150 | 130,81
DSS-HT
(16,44) 3,73 3,754 Rucker Atlas Bradford 3,680 | 93,47 | 5,200 | 132,08 TC-4S
1J-4S
(9,47) (95,35) | Rucker Atlas Bradford 5,250 | 133,35 5,200 | 132,08| 1J-4S
TC-4S
(16,44) 3,73 3,754 Rucker Atlas Bradford 3,679 | 93,45 | 4,500 | 114,3
(9,47) (95,35) FL-3S & FL-4S
(18,69) Rucker Atlas Bradford 3,565 | 90,55 | 5,260 | 133,6
DSS-HT & 1J-3SS
Rucker Atlas Bradford 3,580 | 90,93 | 5,200 | 132,08 TC-4S

1J-4S




[Ipopomnxkenmne Ta6ua 5.13

[[aIHIbIe II0 coeaAnHEeHnuAM

. Hapy:xuprit | Bsammo-
Hapyx- Y nenn- Tonum- | Buyrpen- Hapy:xubrit )
HBIH Jma- HBIHI Ha CTeH- | HUU Jua- T E— Buyrpen- nraMeTp H;fachﬁgglp SaDTsCHT?)e
MeTp, BEC, KH, MeTp, A A HUU Jua- My(TBI Y g g
JI0IM dbynr/ JI0iiM JI01M MeTp My(TbI 06bIYHOTO H(g;guggélé)ﬂ_ ;%%H;ﬁ
(Mm) dyT (Mm) (Mm) MCIIOTHEHUS et py6
JIIONM MM JI0IM MM JIIONM MM
,430 3,640 Rucker Atlas Bradford 5,250 | 133,35 5,200 | 132,08| 1J-4S
(10,92) (92,46) | TC-4S
Rucker Atlas Bradford 3,565 | 90,55 | 4,500 | 114,30
FL-3S & FL-4S
(4,500) Hydril PH-6 3,560 | 90,42 | 5,312 | 134,92
(114,3) (21,36) Rucker Atlas Bradford 3,425 | 86,99 | 5,375 | 136,53
DSS-HT
Rucker Atlas Bradford 3,425 | 86,99 | 5,375 | 136,53 TC-4S
1J-4S
,500 3,500 Rucker Atlas Bradford 5,375 | 136,53 5,300 | 134,62 1J-4S
TC-4S
(12,70) (88,90) | Rucker Atlas Bradford 3,425 | 86,99 | 4,500 | 114,30
FL-3S & FL-4S
Hydril PH-4 3,420 | 86,87 | 5,500 | 139,70
(23,56) ,560 3,380 Hydril PH-4 3,300 | 83,82 | 5,562 | 141,27
(14,22) | (85,85)
(26,04) ,630 3,240 Hydril PH-4 3,160 | 80,26 | 5,687 | 144,45
(16,00) (82,29)




Typy Tpy6, He cooTBeTcTBYIONy0 cTanaapty AHW, mpuuem, Kak
MPaBUJIO, WX TEXHUYECKHE XAPAKTEPUCTUKW HE YCTYMaloT CTaH-
JApPTHBIM MOKa3areysiMm. B Taba. 5.13 mpeacTaBiieHbl TeXHUUYECKHE
XapaKTePUCTUKHU MOAOOHBIX TPYO U UX COEAMHEHUII.

B mocsiemgnme rompl TPOM3BOAUTENH HACOCHO-KOMITPECCOPHBIX
Tpy6 B Poccum pacmmpuian HOMEHKJATYPY BBIMYCKaeMBIX TPy6 3a
npenenbl TOCT 633—-80 u ocBomJm BBITTYCK TPy6-aHAJOTOB, BBIITYC-
Kaembix mo craupapram AHW. Hampumep, Cunapckwii TpyOHBIH
3aBog, Hapsany ¢ tpybamu HKT mo 'OCT 633—80, ocBomJ BBITyCK
py6 no TY 14-3-1534-87 (rsaakue Tpy6bl € y3J0M YILIOTHEHHS
us nomumepa), TY 14-3-1588-88 u TY 14-3-1282-84 (rnaaxue u
TJIaJ K€ BBICOKOT€PMETHYHBbIE C TOBBIMIEHHON IJACTHYHOCTBIO W
xJagocToiikoctpo), TY 14-161-150—94 (rnagkue M TIajKue BbICO-
KOTEePMETUYHBIE W C BBICAKEHHBIMU Hapy:Ky KOHIIAMHW, KOPPO3WOH-
HO-CTOMKHE B AKTUBHBIX CEPOBOJOPOJHBIX CPe/laX, WMEIONINe I0-
BBIIIEHHYIO KOPPO3UECTONKOCTb K COJITHBIM KHCJIOTaM M XJaJ0-
croiikue 10 temrepatypbl Munyc 60 °C).

5.3. Illta"nroBepie CKBa;KMHHBIE HACOCHI

B Hamreit cTpaHe IITaHTOBBIE HACOCHI BBITYCKAIOTCSI MO JIBYM
crangapram: OCT 26-16-06—-86 (AO “Iaxamuedremam”, r. Ilepmp)
n crangapr AHU11AX (AO “Uxuedpremam”, 1. VKeBCK, TPOU3-
BOJICTBO TO JUIleH3Uu aBctpuiickoit ¢dupmbl “Ilennep biaexman”
(SBS)). 3a py6exxkoM /s HACOCOB INPUMEHMM  CTaHAApT
AHU11AX.

3.3.1. IlItanroBbie CKBaKMHHBIE HACOCHI
no cranaapry OCT 26-16-06—86

[IITanroBbie CKBa)KMHHBbIE HACOCHI TPeIHA3HAYEHBI JJS OTKAYH-
BaHMS U3 HE(MTAHBIX CKBAXUH SKHIKOCTEl C TeMIepaTypoil He
6osiee 130 °C, o6BogHenHOCTBIO He Gosiee 99 % 1o 06beMy, BS3KOC-
oo 10 0,3 Tla-c, munepammsarueit Bogasl 1o 10 /71, comepkanuem
MeXaHWUYeCcKuX npumecei 10 3,5 T/ J1, cBOGOIHOrO Taza Ha MpueMe
He Gosee 25 %, cepoBogopoja He Gosee 50 Mr/ 1 U KOHILEHTpalu-
eit moHoB Bozopoaa pH 4,2-8,0.

Crangiapt npeaycMaTpUBAET BBIMYCK [BYX CXEM IITAHTOBBIX Ha-
COCOB: BCTaBHBIX M HeBCTaBHBIX. OCHOBHOE MPHUHIUIIAATBHOE WX
OTJINYME B TOM, YTO IUJUHIP HEBCTABHOTO HACOCA BCTPOEH B KO-
gouny HKT wm juist 3amenbl Hacoca HeOGXOIUM TIOABEM KOJOHHBI
HKT. BcraBnoii Hacoc omyckaercs B TpyOosl HKT Ha miranrax wu
KpEenuTcs B HYKHOM MeCTe KOJIOHHBI C TOMOINBIO CIENUaJbHOTO
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(puKcupyomero ycTpoicTBa, Ha3bIBAEMOTO 3aMKOBOW  OIOPOI.
[IpuMeHeHne BCTaBHBIX HACOCOB 3HAYUTEIBLHO YCKOPSIET PEMOHT
CKBaKMHBI, TaKk KaK [IJII €ro CMeHbl TpeOyeTcss MOIbeM JIHUIIb
IITAHTOBOW KOJOHHBI. B TO e BpeMs HEBCTaBHON HacoC 3HAYU-
TEJHHO TIPOIIE MO0 KOHCTPYKIMU M He TpeGyeT NMpUMEHEHHS 3aMKO-
BOl ornopbl. HeBcTaBHbIE HACOCHI TOJTYYMJIM NIMPOKOE PACHPOCTpa-
HEeHWe IS ToJbeMa OGOJBIMUX OOBEMOB KUAKOCTEH W3 OTHOCH-
TeJBbHO HeOOJBITNX TyOWH, BCTaBHBIE K€ HACOCHI 6oJiee yAOGHBI B
ry6OKUX CKBaXKMHAX.

CxBakunnple Hacocel 110 OCT 26-16-06—86 BbiryckaioT cJiemy-
formux tumos: HB1 BcraBHoil ¢ 3amkoMm HaBepxy, HB2 BcraBHOl ¢
3amkoM BHu3y, HH HeBcraBuoil 6e3 noButesnss, HH1 HeBcraBHOil C
3axBatHbIM mTokoM, HH2 mescrasmoil ¢ nosurenem (puc. 5.9).

ITpunmunuaaproe oriamyme HacocoB HB1 or HB2 B ToMm, uTo B
MIEPBOM CJydyae KpeIJIEHWE OCYIIECTBJSETCS B BepXHEH 4YacTw Ha-
coca, a BO BTOpOM — B HWKHell. HuxHee Kpemsenune Hacoca 6oJiee
NPEANOYTUTENBHO TIPH HKCILIYyATAIUN TJIYOOKUX CKBAXKUH, OIHAKO
UX TpUMEHEHUEe HEeXKeJaTeJbHO IPU OTKadKe KHUIKOocTell ¢ 6oJib-
UM COJiepKaHueM MeXaHWYecKuX Ipumeceili. BepxHee Kperenue
6oJiee HaJleXKHO TIpU J00brYe HedTelt ¢ OOJBIMM COepsKaHUEM
MEXaHUYECKUX TpHUMecell, 0JTHAKO yCJOBHE HATPYKEHUS IUIMHIPA
Hacoca He IMO3BOJISET WX UCII0JIb30BaTh Ha GOJIBINKUX IOJ[BECKAX.

Hescrasubie Hacocot HH1 orsmuaiorcss ot macocoB HH2 mexa-
Hu3MoM oropokHeHus kosoHHbl HKT mnepex nomxbemom. Y3es Bca-
CBIBAIOIIEr0 KJallaHa y HEBCTABHBIX HACOCOB BBITIOJHSETCS CheM-
HBIM Uit Toro, uToObl ipu noabeme HKT ¢ mmmmsagpom Hacoca
u36exaTb U3JIMBA SKUIKOCTH, HAXOJAIIENCS B HACOCHBIX TPyOax
HA YCTbe CKBaXUHBI. HanGoJsibliiee pacipocTpaHeHue IOy
Hacocbt HH2 BcoepctBue Gouiblieit HaJeKHOCTH W TPOCTOTHI KOH-
CTPYKIIMU MEXaHW3Ma OIMOPOKHEHWs. Y3eJ BCAacCbhIBAIOIIEro KJjarma-
Ha (KOHyC) KpemmTcs K IMJMHAPY IOCPEJICTBOM Cejja KOHyca 3a
CYeT CUJBbI TPEHUs, B BepXHell YacTW KOHyCa BBITTOJTHEHA KPECTO-
Buna (mToK JoBuTesist). B HUJKHEH yacTu TUTyH)KEpa BBIOJHAETCS
caM JIOBUTEJb, KaK IPaBUO OAalOHETHOTO THIIA, TI03BOJIAIONIUIA
OCYIIECTBJISATh 3aXBaT W OCBOOGOXKEHUE Y3Jia BCACHIBAIOIIETO KJIa-
nana. [l m3BJiedyeHUsT y3Jia BCACBIBAIOINIETO KJalaHa W TOCTeny-
IOIETO OMOPOKHEHWS KOJIOHHBI TIJIYHXKEpP OIyCKaeTcs B KpaliHee
HIDKHEEe TIOJIOKeHWe W 3aTeM ITOBOPAYMBAETCS 10 9acOBOM CTpesike
C TOMOIIBIO MTAHTOBOW KOJOHHBI. Ilpm 3TOM TpOMCXOIUT 3axBaT
6aiioHera ¢ KPECTOBUHOI, W IIPU IOCJEAYIOIEM IIOJbeMe ILTyHKe-
pa y3eJsl BCACBIBAIOLIETO KJAllaHa CPBIBAETCS C celijla U U3BJEKAeT-
ca Ha nosepxuoctb (puc. 5.10).

Y nacocoB HH1 nHarmerarenbHBIN KJallaH BBITIOJTHEH B BEpPXHEH
YacTW TITIyH)KEepa, BO BHYTPEHHEH MOJOCTH TIyHKepa CBOGOTHO
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pasMelleH 3aXBaTHBIN INTOK, )KECTKO 3aKpEIJIEHHBI K y3Jy Bca-
CBIBAIOMIEro KJamana. [Ipu ABWKEHWUW TIIYH)Kepa INTOK OCTAETCS
HEMO/IBUKHBIM. BO BpeMs 110/13¢MHOTO PEMOHTA IITAHTOBOU KOJIOH-
Hbl C IJIYH)XXKEPOM HAcoca TOJIOBKA INTOKA YIIMPAETCs B YIOPHYIO
MOBEPXHOCTh TIIYH)KEPa, W y3eJ BCACBIBAIOIIErO KJjamaHa CpbIBa-
eTcs ¢ ce/lsia KOHyca.

[Tomo6HOE BBITIOTHEHNWE Y3Ja BCACBHIBAIOIIErO KJAMMaHA MO3BOJIS-
€T TPOU3BOAMTH €Tro 3aMeHy 6e3 ToJbeMa IUJIWHApa Hacoca W
obecrieuynBaTh CJIUB KUAKOCTH B ckBaxkuny u3 HKT.

B macrosiiiee Bpemsi Hau6oJiblliee PaCIHPOCTPAHEHUE TIOJYUUJIA

129



| Puc. 5.10. BaiioHerHblii 3axBaT y3./1a BCACHIBAIOLIETO KJIaNaHA
HEBCTaBHOTO Hacoca:
1 — Gaiioner; 2 — HITOK

texHosorus c6opku Hacocos HH1 u HH2, npu
N \ KOTOPOH OCYIIECTBJSIETCS] Pa3/ebHbI  CITYyCK
g Pl - 1 uuauHApa M IaayHxkepa. [Ipu sToM nujanHIAp
omyckaior Ha tpybax HKT, a muaymxkep — na
HmITaHraX. JTO KpailHe OTPHUIATEeJbHO CKa3blIBa-
! eTcs Ha KauecTBe cOOPKHM HAacoca W TIOCJTeyIo-
‘ 1eM MEXPEMOHTHOM Tepuojie ero paboThl, Tak
KaK TJIYHKEpP TPU TMPOXOXKIEHWNW BHYTPU KO-
gouasl HKT 1o Mecta ycTaHOBKH Hacoca MOJIy-
YyaeT IMOBPEX/EHUS B BUJE I[ApallMH M PUCOK
| Ha TOJHMPOBaHHON mnoBepxHOocTU. Kpome ToroO,
MeXaHUYecKHe 4YacTHIlbl B BHJE IIECKa, OTJIO-
/JO JKeHU, OKaJuHbl cpbiBafoTcst co cteHok HKT,
) MOTAZAl0T HAa BHYTPEHHIOI TOBEPXHOCTb 3€p-
‘ KaJa MUJInHApAa ¥ 3a0UBAIOT KJAIIAHHbIE Y3JIbI,
CYIIECTBEHHO CHUXKas pecypc paboTbl Hacoca.
[Mosatomy OCT 26-16-06—86 mpemycmarpuBaet
BbITycK HacocoB HHBA, koropbie co6upaior Ha
MMOBEPXHOCTH U CITyCKAIOT B CKBAKUHY Ha TPY-
6ax HKT. Husz mTanToBOI KOJOHHBI OGOPYIY-
€TCs CIEIUANbHBIM CIENJISIONUM YCTPOWCTBOM,
W T0CJie CIIyCKa KOJOHHBI IHTAHT HPOUCXOIUT
CIleTIJIEHHEe €ero cO HITOKOM ILIyHxkepa. Taxue
R HAcoChl, KaK IIPaBUJIO, UMEIOT CJIUBHOE YCTPOIi-
CTBO, TO3BOJIAIOIIEE OIOPOKHATH  KOJOHHY
HKT mnepen ee moabeMoM. ITO YCTPOWCTBO
pasMelieHo BbIlie IUJINHAPA. Y3eJ BCAChIBAIO-
1Iero KJaraHa BBITOJHSAIOT HECHhEeMHBIM.
Paccmorpum nipumep o6o3uauenusi nacocos mo OCT 26-16-06—86:
XXX X - XX - XX -XX-X
1 2 3 4 ) 6
1. Tun macoca: HB1, HB2, HH, HH1, HH2.
2. WcnosHenne Hacoca 1O KOHCTPYKIUU IMJIWHAPA W KOHCT-
DPYKTHUBHBIM OCOOGEHHOCTSIM CaMOTO HAcoca!
b — 6e3BTyJIOYHDBIN, TOJCTOCTEHHBIH IEIbHBINA ITIIHHID;
C — BTYJIOUHBII, COCTABHOW IUJNH/ID;
W — wmsnococToiikoe ucnosHeHue. byksa U craBuTca B KOHIE
0603HAUEHNST HAacoca W O3HAvaeT, YTO HACOC TpeAHA3HAUeH I
paboThl B cpeflaX ¢ cojiep’KaHueM MeXaHW4ecKux mpumeceir ot 1,3
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o 3,5 T,/J; ecaum 3TOl GYKBBI HET, TO HACOC TpeJHA3HAYEH [
paboThl B cpelaX C COJAepP)KaHWEM MeXaHMYeCKUX IpuMeceil Jo
1,3r/1;

T — Hacoc ¢ mosbiM 1mITOKOM. /[aHHBIE HAcCOCHI MpeJHA3HAYEHbI
I paéoTbI C IIOJIBIMU IIITaHTaMH, TIpUYEM IIOABEM OTKAuNBaeMO
KUAKOCTU OCYIIECTBJIAECTCA 110 BHYTPEHHEMY KaHaAJIy IHOJIbIX IITaHT;

A — Hacoc ¢ aBTOCIIETIOM KOJIOHHBI INTAHT C TIyH>KepoM. llpm-
MEHSIETCS TOJIbKO g HacocoB HH;

1, [12 — crnenuaibHble [BYXILIyHXEPHbIE HACOCDHI JJS OTKAYKU
BbICOKOBA3KUX, T'a3MPOBaHHbIX )KI/I[[KOCTGfI um [Jida  yTAKeJaeHUA
HHU3a IITAHTOBOHM KOJIOHHBI IIpnu Xo4€ IIJIyHIKE€pPpa BHU3.

3. YcsoBHbI AuaMeTp Hacoca B MuJnMerpax. CraHmapT mpe-
JIyCMaTpUBAaEeT BBIIYCK HACOCOB YCJOBHBIM auamerpom 29, 32, 38,
44, 57, 70, 95 u 102 MM. YCJIOBHBIN JuaMeTp Hacoca OIPeeisieTcs
AUNaMETPOM IIJIYHIKEPa U MOJKET HE€ COBIIaJaTb C (baKTI/I‘{eCKI/IM ero
3HauenueM. Hampumep, Hacocbl yCJOBHBIM AuaMeTpoM 32 MM GyIyT
uMeTh pasbpoc (aKTUUECKUX AMAMETPOB IIyHXKepoB or 31,9 mo
32,425 ¢ marom 0,025 MM.

4. MakcuMaJIbHbIN Xo4 IJIyHKE€pa B MUJIJIMMETpaX, YMCHbBIICH-
werii B 100 pas.

5. Hamop B Merpax BopsHoro crosba, ymenbinerubiii B 100 pas.

6. I'pynmna nocaaku 0, 1, 2, 3 mo cTelneHn yBeJuyYeHUs 3a30pa
MEXAy NJIYHKEPOM M HUJUHIAPOM.

IHpumep. Hacoc HH2B-44-30-12-1 — Hacoc HeBCTaBHOIl ¢ JIOBUTeJIEM, IIUJIMH/D
1leJIbHBII 0e3BTYJIOUHBIN, YCJIOBHBIN nuameTp 44 MM, MaKCUMAaJbHbBIH XOJ ILIyHXKe-
pa 3000 MM, mamop 1200 M, 1 rpynma mocaJku, HOPMaJbHOE HCIIOJTHEHNUE.

Hacoc HB1BT-32-30-15-011 — Hacoc BcTaBHO#I € 3aMKOM HaBepxy, LHJINHJIP
HCﬂbeIﬁ 603BTyJIO‘{HI)IIU/I, HOJIbIﬂ ITOK /A IIoJbeéMa KMUJKOCTU IIO IIOJIbIM IITaH-
raM, YCJOBHDBIH auamMeTp 32 MM, MakCUMaJbHBIN Xon miaymkepa 3000 mM, mHamop
1500 M, 0 rpymmna mocajku, M3HOCOCTOIKOE MCIOJHEHHE.

Hacoc HB1B/1-38,/57-25-12-2 — Hacoc BCTaBHOIl € 3aMKOM HaBepxy, IIU-
JIMHIP II€JbHBII 0e3BTYJOUYHBINH, HACOC JBYXIJIYHXKEPHDIH CIIEIMAJbHbIH, OANH
IJIYHKEP — BEPXHUIl C YCJIOBHBIM [HAMETPOM 57 MM, ApPYyroil — HmxHUil 38 MM,
MaKcUMasbHbI X0/ miaynskepa 2500 MM, Hanmop 1200 M, 2 rpynma mocajku, HOp-
MaJbHOE HCIIOJHEHHE.

Hacoc HHBA-95-45-08-2 — nHacoc HeBCTaBHOI, IMJIMHJpP LEJbHbIH 6e3BTYJIOY-
HBI, C aBTOCHEIIOM M CJUBHBIM YCTPOIICTBOM, YCJIOBHbBII anamerp 95 MM, Makcu-

MaJsbHbIH X0 maymxkepa 4500 mMm, Hamop 800 M, 2 rpymma mocajku, HOPMaJabHOE
UCIIOJIHEHUE 10 CTOHKOCTH K Cpe/le.

Paccmorpum 6oJiee oIpoGHO 3JIEMEHTBI MITAHTOBBIX HACOCOB.

HumauaapsI

nawmaapel MoryT OBITH II€JBHBIMH W COCTaBHBIMH. llesbHBIE
IIUJINHADPBI HU3TOTOBJISIOT W3 BBICOKOTOYHBIX INPEIU3NOHHBIX TPYO
no umnoptabiM (AO “VikHedreman”) WM OTEYECTBEHHBIM TeX-
HOJIOTHSIM, KaK MPaBUJIO 3aUMCTBOBAaHHbIM u3 TtexHojoruit BITK
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Poccun (AO “Oaxamuedremam”, 1. Ilepmb). B kauectBe maTepu-
ajla MUJNHAPA TpUMeHsoT ctaidb Mapku 38X2MIOA. BrytpenHss
MOBEPXHOCTh IUIUH/PA TIOJABEPraeTcsi a30TUPOBAHUIO HA TJIyOUHY
or 0,3 g0 0,5 MM [ yBeJUYeHUS] TBEPAOCTU U HM3HOCOCTOHKOCTH.
TBepaoctp ympounennoro cJosi He mMeHee HRC 80 m HB 1000—
1200. Jomyck Ha HempsaMoJuMHEHHOCTb ocu nmuauHApa a0 0,01 mm
Ha 1 M gamunbl. [IlepoxoBarocTh BHYTpPEHHEH MOBEPXHOCTH IUJIWH-
apa R, = 0,32 mxM. Ha KOHIIaX TUJIWHAPOB MOXKET OBLITh TIPEIyC-
MoTpeHo pudJieHne s 3aXBaTa KJouaMu 1npu c6opke-pa3bopke
Hacoca.

[umuapbt 6e3Bryaoutoro tuma (puc. 5.11) nomyunau HanGoJb-
Iee pacIpoCTpaHEHNe BO BCTABHBIX HACOCAX YCJIOBHBIM [HaMeT-
pom 29, 32, 38, 44 n 57 MM, ¢ xojoM miayrkepa 1200 m 3500 mm
(cm. puc. 5.11, @), B HEBCTABHBIX HACOCAX YCJOBHBIM JIHAMETPOM
or 32 10 95 MM (cm. puc. 5.11, 6) U BCTaBHBIX HACOCAX YCJIOBHBIM
nuamerpoM oT 38 g0 57 MM, ¢ xomom Iaymkepa 4500 u 6000 mm
(cMm. puc. 5,11, 6).

Jmmna mmmanapos L (em. puc. 5.11, a, 6) usmensercs or 3300
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Puc. 5.11. Bessryaounsie mpmaapsi, no OCT 26-16-06—86
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g0 6600 MM B 3aBHCMMOCTH OT XO/la ILJIYHXKepa COOTBETCTBEHHO
1200 u 3500 MM, a gmwna nuamEApos (cM. puc. 5.11, ¢) — or 6600
o0 8700 mM. CranpapT mpeaycMaTpuBaeT BBINMYCK IUJIUHPOB yC-
JoBHBIM juamerpoMm D 29, 32, 38, 44, 57, 70, 95 MM, npu artom
(hakTHUecKkue BHYTpEeHHUE JuaMeTpbl d TUJUHIPOB MOTYT OT-
JIMYATLCS OT ATUX 3HAYEHWi, HO OHHM JIOJUKHBI OBbIThb KPaTHBI
0,05: 28,6—-29,0 mMm; 32,0-32,4 mM; 38,0-38,4 mMm; 43,6-44,0 wv;
56,6—57,0 mM; 69,6-70,0 mM; 94,6-95,0 mMm. Toumuua CTEHKH I(H-
JUHApPA cocTaBisieT 6,5 MM /i BeTaBHbIX U 6,5—8,0 MM [ HeB-
craBHbIX HacocoB. IIpesesnbHOe OTKJOHEHWE BHYTPEHHErO [IUAMET-
pa mmimnapa — Bepxuee +0,03, mmwxuee — 0,01 MMm.

[esbHBIE TUAWHAPBI MPOCTBI W HAJEXKHBI, CJEI0BATEJIbHO, I0-
JYYUJIM TUPOKOe pactipocTpanenne. OIHAKO [T UX HU3TOTOBJE-
HUS HEOOXOJUMBbI XOpoIlasg craHouyHas 6a3a W BBICOKHE TEXHOJIO-
UM, TaK KaK K BHYTPEHHENl MOBEPXHOCTU TMPEIbIBJSIOTCS OYeHb
JKecTKHe TpeGOBaHUS KaK C TOYKM 3PEHUsI ee TeOMEeTPHH, TaK M
U3HOCOCTONKOCTH.

CrangapToM IIpeAyCMOTPEH BBINYCK COCTaBHBIX (BTYJIOUHBIX)
mumaapos  (puc. 5.12), KOTOpble Jierde B H3TOTOBJEHHWH, HO
CJIOJKHEe MO0 KOHCTPYKITNU. BHYTPEHHIOI MOBEPXHOCTH BTYJOK U3
crasu mapku 38X2MIOA, kak u 1e/ibHbIE TUJIUH/PBI, MOJABEPraioT
a30TUPOBAHMUIO, a BTYJKU U3 cTaian Mapok 0T m 40X 3akanuBaior
ToKOM BbIcokoil yactorsl (TBY) na ray6uny 0,7-1,5 mm. [laa cra-
qgu mapku 50T HRC 56-62, a nas crasu mapku 40X HRC 52-58.
[IpenenbHoe OTKJIOHEHWE BHYTPEHHETO [UHaMeTpa BTYJKH — BeEpX-
nee +0,03 MM, mmxHee —0,01 mM. [lomyck Ha HENpsIMOJMHENWHOCTH
OCH THJWHIPA HECKOJIBKO OOJIbINE, UeM s IeJbHBIX ITHINHIPOB
(+0,03 MM Ha 1 M aumubn). Jauna sryakua 300 MM, TOJIIIMHA CTEH-
ki ot 2,8 10 5,75 mMM. IllepoxoBaTocTh BHYTpPEHHEH ITOBEPXHOCTH
BTy KN R, = 0,32 MKM.

BTyo4HBIX HACOCOB BBINYCKAeTCS BCe MeEHbINE, TaK Kak
OHM WMEIOT CYNIEeCTBEHHbIE HEIOCTATKM, TaKWe KaKk HeoOXO/u-
MOCTb WCIIOJIb30BAHUS CKAJOK Pa3JUYHBIX AMAMETPOB JAJsT COOPKH

1 2 1
J /] J

Ny

Puc. 5.12. CocraBHoii (BTYJIOYHBII) HIIHHAP:
1 — crspkHasg Mydra; 2 — BTYJKA; 3 — KOXKYX
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HAcoca, CKJIOHHOCTb K 3aKJMHUBAHUIO BCJEICTBUE CMEIIEHUS BTY-
JIOK, BO3MOJKHOCTh yT€YEK IO TOPIAM BTYJOK, Hajawdue OOJbIIHX
HAPYKHBIX quameTpoB. OAHAKO OHEM 06JAAI0T U ONpejeJeHHbIMU,
JInib MM NOPpUCYHIUMU JOCTOMHCTBAMH: PEMOHT NUJUHAPA IIyTEM
3aMeHbl M3HOIIEHHBIX BTYJIOK, MPUMEHEHUE MPU WX W3TOTOBJIECHUU
CIEIMATbHBIX MaTepPHaoB C MPOTUBO3aKJNHUBAIOIIUMHU CBOWCT-
BaMW, ITO3BOJIAIOIIMMU ITOJIYUYUTDb 60]166 OIITUMAJIbHYIO IIapy IIJIYH-
JKep — MUJUH/P, OCOOEHHO TPU OTKauKe OOBOAHEHHON HedTH.

ILnynxepsl

OCT 26-16-06—86 npemycMaTpuBaeT BBITYCK IJIYHXKepPa OGBIYHO-
ro Tuna (puc. 5.13, a) n necko6peir (puc. 5.13, 6). B mocaenneit
KOHCTPYKITMM OTCYTCTBYET PAacTOYKa HAa BEPXHEM KOHIIE TLITYH)Ke-
pa, mo3tomMy 1pu paboTe HAcOCa B CKBAXKUHAX C OGOJBIIMM COEp-
JKaHueM IiecKa MOMOGHbBIN TIyH)Kep OCTPOil BepXHell I'DaHbio CHU-
MaeT MeXaHW4YecKue MPUMeCH C 3epKaja IUJIMHApPA U He JOIMyCKa-
eT WX TONaJIlaHUS B 3a30p MEXKIy IJIYHKEPOM U I[HJIUHIPOM.
Jumna naymxkepa coctasmsger 1200, 1500, 1800 MM coOTBeTCTBEH-
o asst Hamopa 1500, 2000 M u Gosee. UeM [UiMHHEe TITYHXKED, TEM
6oJibIil Harmop pasBuBaerT Hacoc. OHAKO, KaK TOKa3aJ OIIbIT,
MIyHXKepbl 1auHoil GoJsiee 1800 MM He HOJY4YMJIM pacIpoCTpaHe-
Husi. B ropasgo Gosibiieil creneHu pa3BUBAEMbIi HACOCOM HAMOP
oTpeiesiieTcsl 3HAYeHHEeM 3a30pa MEX/Yy IJIYHXEPOM W IUJUH[I-
poM, o 4eM GoJiee TOPOGHO Oy/IeT CKa3aHO HUIKE.

daxTnveckne HapysKHbIE IWMAMETPbI IJIYHXKepa [TOJLKHBI OBITh
kparubl 0,025 u usmensiiorcs B npesenax 28,5—29,025; 31,9-32,425;
37,9-38,425; 43,5-44,025; 56,5-57,025; 69,5-70,025; 94,5-95,025.

Hapy:xuas moBepXHOCTb ILJIYH)Kepa HMeeT TBEpAOe H3HOCOC-

a

AN SN

A
Y

. _L.Lu_{gﬁ pu—

Puc. 5.13. Ilaynxepsr, mo OCT 26-16-06—86
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TOI-KO€ TOKPBITHE, OObIYHO 3TO WJIM XPOMHUPOBAHUE C TOJIIUHON
cyost ne menee 0,07 mm u TBepaocthio He MeHee HRC 64—65 uiu
’Ke TIOKPBbITHE M3 M3HOCOCTOWKOro mnopoiika ciiaBa [IIH 70X17C4P4
METO/IOM Ta30IJIa3MEHHOTO HAIbLJIEHUS, € TOJIIUHON HAIbLIEHHOTO
cyost He MeHee 0,35 MM u TBepaocThio He Mmenee HRC 79.

[TnyHzKepbI M3TOTOBJSAIOT U3 craiu 45. Ha HapysKHOU TOBepX-
HOCTHM TIIyH)Kepa OOBIYHO BBITIOJHSIOTCS KaHaBKu. Ilpm ompeme-
JIeHHbIX  yesoBusx  (Gosbiiass 06BOAHEHHOCTH, MaJjible  3a30Pbl,
GoJIbIITast CKOPOCTh OTKAYKM) MJIEHKA OTKAYMBAEMON SKUAKOCTH B
3a30pe MeXK/ly IIYH)KepOM M I[UJIMHAPOM HAYMHAET PBATHCS, O3TO-
My 06pa3yloTcsl MeCTHbIE 30HBI CyXOrO TPEHHUsI W, KaK CJIeJCTBUE,
3aJIUPhl TUIyH)Kepa. IIpu 3TOM OTKaumBaeMmasi KUJAKOCTb, HaXO[s-
masics B KaHaBKaxX IpU JBUKEHWM ILIYHXKEpPa, BOCCTAHABJIHWBAET
MJIEHKY Ha BHYTPEHHEH MOBEPXHOCTH IWJIWHIpPA W YJydlIaeT yc-
JIOBUS TPEHWS Tapbl IJIyH:Kep — IuauHAp. Kpome Toro, mpu oT-
KayKe JKUIAKOCTENH ¢ MEXaHWYECKUMU TPUMECSMU YACTHIIBI, MOTAaast
B 3a30p, YBEJIWYMBAIOT TPEHWE, HO, MEPEKaThiBasich B 3a30pe, IO-
MaJlal0T B KAHABKU M BBIXOJSAT M3 KOHTAKTa.

Ha pa6oTocnioco6HOCTh Hacoca B GOJIBIIONW CTENEHW OKa3bIBAaeT
BJIMSIHWE 3HAUEHUE 3a30pa MEXAY IJIYHXXEpPOM W IUJANHApoM. Tax
KaK HacocaM IPUXOIUTCS TOAHUMATH JKUAKOCTb € OOJBIINX TJIy-
6uH, TO 3230PbI MEX/Y HUJIUHAPOM W ILIYH)XXEPOM W3MEHSIOTCS B
npenenax 0,01-0,170 mm. Boimosnenue mog06HBIX 3a30POB TMPHU
MacCOBOM IPOW3BOJICTBE HACOCOB OCYIIECTBJISIETCS CEJEKTHUBHON
cOOPKOI TIIYH)Kepa W IUJINHIPA.

ITo OCT 26-16-06—86 B 3aBucMMOCTH OT pa3MepoOB 3a30pa Tpe-
JlyCMOTPEHBI YeTbipe T'PYIIbl Mocagku Hacoca: 0 — ¢ 3a3opamMu Jio
0,045 MM, 1 — ¢ 3azopamu ot 0,01—0,07 MM, 2 — ¢ 3a3opamu ot
0,06-0,12 Mm u 3 — or 0,11-0,17 mm. Takum o6paszom, Hacochl yc-
JIOBHBIM JiiaMeTpoM 32 MM U 1 I'PYIIbI TOCAJTKU MOTYT UMETh (ak-
TUYeCKUe auamMeTpbl IayH:kepa ot 31,9 mo 32,425 M ¢ 1marom
0,025 MM, HO 3a30p Jexut B npenenax or 0,01 go 0,07 mm.

KianaHable y3Jbl

K kJamaHHBIM y3/aM IITAHTOBBIX HACOCOB TPEIBSBISIOTCS BbI-
COKHe TpeGOBAHMS 10 HAJEXKHOCTH, TaK KaK OT HUX 3aBUCUT pabo-
TOCTIOCOOHOCTb Hacoca B 1ejgoM. Kiaman pa6oTaeT B TSKEJIBIX
YCJIOBUSIX, UCIIBITBIBASI PA3JIMYHBIE 110 XapaKTepy Harpy3KH, BKJIO-
4as ynapHble, W, KaK CJ€eJCTBUE, MO/BEPKEH OBICTPOMY H3HOCY.

OCHOBHBIM 3JIEMEHTOM KJIAMAHHOTO Yy3Jia SIBJISIETCS ero 3amop-
HbIil asieMeHT. Ha mpaktnke HamboJblliee pacnpocTpaHEHUE TOJY-
YHJIA IAPUKOBBIE KJIATIAHHBIE Y3JIbI, Y KOTOPBIX B KAa4ecTBe 3arop-
HBIX 3JIEMEHTOB TPHUMEHSIETCS] Tapa CeJJo — mapuk. [[auremabHbIi
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CPOK CJYKObI TIapbl CEJIO — MapUK OObACHSIETCS OGOJBIION aKTUB-
HOW TTOBEPXHOCTHIO IMAapHUKa.

I[Io OCT 26-16-06—86 mapy ceano — mIapuK H3TOTOBJAIOT B
tpex ucnosanenusax: K, Kb u KU (puc. 5.14).

Kaananamu K u KB (kianan ¢ 6yproM) KOMILIEKTYIOT HACOCHI
OOGBITHOTO WICTIOJTHEHUS TI0 CTOMKOCTH K cpefie, a kJaanaHamu KU —
abpas3uBocToiikne Hacocbl. Illapuku 71 KJIamaHOB BCEX HCIOJIHE-
HUH M3TOTOBAAIOT M3 cTagu Mapku 95X18II (xpomoyraepoaucras
Hepkapeomas) ¢ repmoo6padorkoii HRC 58—62. Cenno KJamanos
K u Kb wusrorosasgior u3 craaun mapok 30X13, 95X18 ¢ tepmoo6-
pabotkoit HRC 40—45, a cenno wmamanos KW — w3 cnjaBoB Ha
ocHOBe Kap6uaoB xpoma tuna BK6-B mmu BK-15 wmm ke us cra-
au mMapok 30X13, 95X18, HO ¢ BCcTaBKOW B BHUJE KOJbIIA U3 TBEP-
JIBIX CIJIAaBOB HA OCHOBe KapOWIOB XpoMma. TBepaocTh Tapuka
JIOJDKHA OBITH BBIIIE TBEPAOCTU CE/Ja, TaK Kak B Ipoiiecce paGoTh
HIAPUK JOJUKEH COXPAHUTh CBOIO (OPMYy U HMMETb CHOCOGHOCTH K
CaMOIPUTHPKE.

Ha repmernvHOCTb KJIAllaHHOW Tapbl 6OJIbINOE BJIMSHIE OKA3bl-
BaeT ¢hopMa TOCAJOYHONW KPOMKHU ce/ljia, KOTOpas JOJIKHA TIOBTO-
PATH COOTBETCTBYIOMYIO (opmy mapuka. Ilostomy Ais mocTuxe-
HUS BBICOKOHN TePMETUYHOCTH TIapbl CE/JIO — MMApUK WX HPHUTUPAIOT
apyr k gapyry. lepmeTwyHOCTb mapbl ONpEAeNsdioT HA BaKyyM-
npubope.

Pa6ora kJamaHHOTO y3J1a 3aBHCUT OT COOTHOINEHUS [HaMETPOB
mapuka u ceana. Yem OoJibllie AMAMETP ITTPOXOTHOTO OTBEPCTHS
celyia KJamaHa, TeM MEHbINe TUpaBJIWYecKre MOTepW Ha KJaMaH-
HOM y3Jie, YTO OCOOEHHO BA)KHO IPU OTKAYKE BSIBKUX >KUKOCTEN.
OpHako B 9TOM cJiyyae BO3MOXKHO 3aJUIAHUE HIAPDUKA B Cejjie 3a
CUeT ynpyroil nedopManuy MOCIeIHEro, T03TOMY COOTHOIIEHWE [TU-

a 7 8

L N

L dOTB N

< L4

Puc. 5.14. Ilapa ceano — mapuk, no OCT 26-16-06—86:
a —tun K; 6 — tun KB; ¢ — tun KU; 1 — mapuk; 2 — ceao; 3 — KOJbIO U3
TBEP/IOTO CILTaBa
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aMeTpa OTBepCTHs cefna d,,, K AnaMeTpy Imapuka d,, CTPOTo 3aja-
HO CTaHJApTOM W ycTaHoBjeHO paBHBbIM (,865. IlpemycmaTpuBaioT-
cs caenyiomue JauamMeTpbl mapukoB: 14,288; 15,875; 17,462; 19,05;
22,225; 23,813; 25,4; 26,988; 28,575; 31,75; 34,925; 38,1; 42,862;
50,8; 53,975; 60,0; 69,85; 73,025 mMm.

3aMKOBbIE OIOPBI

3aMKOBbIe OIIOPbl IIpPe/HA3HAYEHbl /I 3aKpellJleHus Hacoca
BcraBHOro tnna B Tpy6kax HKT ¢ repmermsammeil mosioctn Bca-
CBIBAHMS OT TIOJIOCTH HAaTHETaHMs. 3aMKOBBIE OINOPBI BCTPAMBAIOTCS
B kosonny HKT Ha ruy6uHe moiBEeCKU W B3aMMOJICHCTBYIOT C 3aM-
KOM Hacoca, OIlyCKaeMoro Ha IiTaHrax, obecriedyunBas ero dukca-
muio (puc. 5.15).

I[To OCT 26-16-06—86 mpemycMOTpeH BBIITYCK 3aMKOBOH OIOPbBI
MPY’KUHHOTO THUIIA KaK JJs BEPXHETO, TaK M /JII HIDKHETO Kpellie-
Hust Hacoca. OCHOBHBIMU 3JIEMEHTaMU 3aMKOBOW omopsl  (puc.
5.16) ABASIOTCA NPY>KUHHBIA SKOPb 3 M OMOPHOE KOJbio 2. 1Ipy-
SKMHHBIN SIKOPb IIpe/IHa3HauyeH /I yAepXKaHus Hacoca B 3aMKOBOM
OTIOpe B HAYAJIBHBIII MOMEHT, KOTJa YPOBHH KHIKOCTU B 3aTPYOHOM
npoctpaHctBe u Tpy6ax HKT pasrbr. [lo mepe pa6orer Hacoca
YPOBEHb JKUAKOCTH B TpybaxX HauWHAeT pacTH, M HAcoC CHJIbHee
MPIDKIMAETCS K OMOPHOMY KOJIBITY BECOM CTOJIOA JKUAKOCTH B TPY-
6ax. (DyHKIMS OIOPHOTO KOJIbIIA — 3TO BOCHPHUSATHE OCEBOHW Ha-
Ipy3KH, JeiicTByIollell Ha Hacoc, u pa3olineHre 06JACTH BCAChIBA-
HUS OT o6sactu HarHeTanus. OTOPHOE KOJBIO BBITOJHAIOT U3
KOPPO3WOHHO-CTONUKOI CTal M ¢ KOHWUYECKOW (hacKoil TOJ yrjoM
15°, KoTOpas B3amMO/IEHICTBYET ¢ OTBETHOW KOHWYECKOH MOBEPXHOC-
ThIO 3aMKa Hacoca (puc. 5.17). 3aMKOBbBIE OMOPBI BBITYCKAOT /IS
HKT mmamerpom 60, 73, 89 mMM. MuHMUMaIbHO HEOOXOAUMOE YCHU-
JIie cpblBa 3aMKa Hacoca ¢ 3aMKOBO# oropel 3—3,5 kH.

3amok (cM. puc. 5.17) gBJasgercs 3JeMEHTOM HITAaHTOBOTO Hacoca
BCTaBHOTO THMA. 3aMOK BKJIOYAET KOHyC 4, 06eCHeyuBaioNINil C
KOHIUYECKOH (pacKoit omopbl TepMeTHYHOE COeAMHEHNEe, U YIOPHYIO
TTOBEPXHOCTh, B KOTOPYIO yIHUPAETCsl TPYKUHHBIH SKOPb 3aMKOBOM
OTIOpBI C 1eJIbI0 y/lepXKaHusl Hacoca B HauyasJbHbIE MoOMeHT. Bo
BHYTpPEHHEN IOJIOCTH HaIpaBJSIONell KeTKH | yCTaHOBJIEHA 3a-
MIMTHAsT BTYJKa 2, KOTOpad IIPElsATCTBYET OCAX/JEHUIO IecKka Ha
napy IUIyH)Kep — IUJIMHADP IIPU JJIUTEJIbHBIX OCTaHOBKaX. B Bepx-
Hell 4yacTW HallpaBJsgioNell KJIETKN BBITIOJHEH Ia3, KOTOPBIN B3au-
MOJEHUCTBYET €O CIelUaJbHOU BTYJKOH C COOTBETCTBYIOLIUM Bbl-
cTynoM. Brysnka skecTKo cBg3aHa CO HITOKOM IIyH)Kepa. B Bepx-
HEM IMOJIOKEHWHM TIJIYH)Kepa BTYJIKAa BBIXOAWT W3 3allelJIeHUsl C
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Puc. 5.15. BsaumozaeiictBue 3amMka Ha- Puc. 5.16. 3amMkoBas onopa:
coca 1 ¢ 3aMKoBOIi onopoii 2 1, 6 — mnepeBofHUKHU; 2 — OIOPHOE

KOJIbIIO; 3 — MPY’KUHHBIH AKOpb; 4 —
onopuast Mydra; 5 — pybaika

11a30M HalpaBJsgIoNieldl KJeTKU, ¥ IIPU BPallleHUH IITAHTU CO HITO-
KOM Bpalljaercsl IJyHkep. B kpailHeM HUKHEM II0JIO’KeHUU Ipo-
ucxoaut ukcanud MTOKa B Ia3e HaNpaBJsdoniell KJIeTKU, W NIpHU
BpallleHUM HITAHFOBOW KOJIOHHBI KPYTAIIMH MOMEHT IlepejiaeTcsl Ha
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Puc. 5.17. 3amok Hacoca:
1 — mampaBJiTionIasl KJeTKa; 2 — 3aluTHas BTyJKa; 3 —
KJIeTKa; 4 — KOHYC; 5 — yHOPHBII HuUImesab

Hee, YTO TI03BOJISIET PA3BUHTUTH KOJOHHY IIpU
Heo6xoquMocTu. Ha BepxHeM KOHIe HAaIlpas-
JigIonell KJIeTKW BBITIOJHEHAa pe3bba AJsd 3a-
XBaTa Hacoca IpU JIOBUJIbHBIX OIEpalusgx B
caydae aBapuu. KoHyc 3aMia OOGBIYHO W3TO-
TOBJISIIOT M3  KOPPO3MOHHO-CTOMKOW  cTajau
mapku 30X13 u moOABEpPralOT TEPMUUYECKON
ob6paborke 1o HRC 40—45.

3.3.2. llItanroBbie CKBasKUHHbBIE HACO-
chbl 3apy0esKHOrOo
MPOM3BO/ICTBA

B ormmuue or OCT 26-16-06—86 crangapr
AHU11AX “Cnoenuduxanus Ha rayO6uHHbIe
HITAHTOBbIE HACOCHI M COEAMHUTEJbHBIE JeTa-
m” (uzganwe 1983 r.) He mpeaycMaTpuBaeT
BBIITYCK BTYJOYHBIX HACOCOB. BTyJsiouHble Ha-
cocel He npuBoAsTca B craHpaprax AHMU, na-
ypHag ¢ 7-ro usganugd 1978 r. Ognaxko MHOTHE
¢upmMbl  BCJeACTBUE TONMYJISPHOCTH  BTYJIOY-
HBIX HACOCOB OCTaBUJM HUX B CBOUX IIPOU3-
BOJICTBEHHbIX IporpamMmax. Crangapr uepe-
CMATPUBAETCS KaK/Able 5 JIeT WJIU TPOJJISeT-
cs1, HO He OoJiee yeM Ha 2 roja.

CranmapT npeaycMaTpUBAET BBIMYCK MITAH-
TOBBIX HACOCOB KJIACCUYECKOTO THUIIA W THUIIOB
“HEMOABMIKHLIN  IUJAWHAP  —  TIOJBVKHBIN
MJIYH-XKep” W “HEeNo/BUKHBIN TJIYHXKep — TO-
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JIBVSKHBI [HUJWHIAP”, Y KOTOPBIX IIYHXKEDP Kpenurcs B Tpybax
HKT, a muanHap, >KeCTKO CBSI3aHHBIM CO ITAaHTaMHU, OCYIIECTBJIS-
€T BO3BpATHO-TIOCTyHaTe bHOe [BusKeHue. Hacockl Moryt ObiTh
BCTaBHble W HeBCTaBHble. Ilo MecTy KpelieHus BCTaBHbIE HACOCHI
MOTYT OBITH C 3aMKOM HaBepXy W 3aMKoM BHU3Y. [lo tumy mwamnp-
pa — C TOJICTOCTEHHBIM U TOHKOCTEHHBbIM HUJIMHAPOM. Ilo Ttumy
IUIYHXKEPAa — € METAJJIMYEeCKUM I[LJIYHXKEPOM U IIYHXKEPOM C M-

kuM yrotHenuem (puc. 5.18, taba. 5.14).
CwMmbicsi 0603HAYEHUST CJIEAYIONUI.

[TepBas 6ykBa R wiau T o3uauvaer Tum Hacoca: BCTABHOI, T.e.
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Puc. 5.18. Kiaaccudpukauus
IITAHTOBBIX HACOCOB, M0 CTaH-
napry AHU11AX:

I — RHA, RLA; - — RWA,
RSA; , — RHB, RLB; , —
RWS, RSB; » — RHT, RLT;
A— RWT, RST;, E — TH,
TL;A-1é



Ta6bnuuma 5.14
OcHOBHbIE THIIBI HACOCOB

Merayinyeckuil IIyH- [Inymxep ¢ MaArkum
JKep YILIOTHEHHEM

TOJICTO- TOHKO- TOJICTO- TOHKO-

Tur Hacoca C TOJICTO C TOHKO C TOJICTO C TOHKO
CTEHHDBIM CTEeHHDBIM CTEeHHDBIM CTEeHHDBIM
LUJINH]- HUJIAH]- LUJINH]- HUJIAH]-

pom pom pom pom

Berasnoii:
HEIOABMKHBIN I11- RHA RWA Hert RSA

JUHID, BepxXHee
KpeTLieHme
HETOABYIKHBIN 111~ RHB RWB Her RSB
JUHID, HUXHEe
KpeTLieHme
MO/IBIKHOIT paGoumii RHT RWT Hert RST
MUJWHID, HIDKIee
KpeTLieHme
HescraBnoit TH Her TP Her

onyckaembrii #a mranrax (Rod — mranra), wam HeBCTaBHOIA,
T.e. onyckaembiii Ha Tpy6ax (Tube — tpy6a). Bropas Gyksa H, W
WM S O3HAYaeT TUIl IUJUH/PA; TOJCTOCTEeHHbIH H (Hard — 71a-
seablit), Tonkocrenubiii W (Weak — coa6piit); GykBa S osHavaer
THII ILTIyHKepa ¢ MATKUM yitotHenueM (Soft — markmit). Tperbs
6ykBa A win B o3Haudaer pacrosioykeHue 3aMKa [JIT BCTABHBIX Ha-
cocoB: A — BepxHee pacIoJIOKeHHe 3aMKa, B '— HuKHee pacro-
Jgoxenue 3aMka. Byksa T osnHavaer, 4ToO HacoC BCTaBHOH TuIla
“HENMOJBMIKHBIN HUJIUHAP’ C HUXKHUM pACIOJIOKeHUueM 3aMmKa. Mx
npuMeHeHne HamboJiee 11eJecoo0pa3Ho B TeX CJydyasX, KOTAA TJIy-
6WHa TOJBECKM Hacoca GOJbIIasi, B MPOAYKIMH CKBAJKWHBI COIEp-
SKUTCS GOJIBINOE KOJIMUYECTBO MEXAaHHYECKHX TPUMeceld W CKBaKHMHA
paboTaer B MEPUOAUYECKOM pPeXuMe. B MOmMOGHBIX YCJIOBHSIX IIPH-
MeHEHNe KJIACCHYECKUX BCTABHBIX HACOCOB C HIDKHUM KpeETJIEHHEM
MPUBOJUT K TOMY, YTO MEXAHWYECKHUE YACTHUIIbl IOMAJAIOT B KOJb-
IeBylo Ieib Mexkay koprmycom Hacoca u HKT wu BbI3bIBaloT ero
npuxsar. B gaHHOM jKe ciydae JIBIWKeHWE NUJIWHIpPA B Tpybax He
MTO3BOJISIET MEXAHUYECKUM IIPUMECSIM IPUXBATUTD IUJIHMHID B TPY-
6ax.

O06o3HaueHNe MITAaHTOBOro Hacoca 1o crangapry AHUM11AX
(puc. 5.19) Br/IOUYaeT B cebs:

ontuMasibHbIil yeaoBubiil auamerp HKT nna mannoro macoca;

YCJIOBHBIN JMaMETP HACOCA;

i Hacoca (BCTaBHON WM HEBCTaBHOI);

THIT IIMJIMHAPA Hacoca W TIyHxKepa (TOJCTO- MM TOHKOCTEH-
HbI IUJIMHID, METAJJINYECKUl TUIYH)Kep WU ILIYHXKEP C MATKUM
YIJIOTHEHUEM ) ;
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L O6mas 1IHHA YIJIHHUTeJIeH, B NOIHBIX GyTax
HomunajbHasi IMHA IUTyHKepa, B pyTax
Jlanna unaunapa, B pyrax

Tun 3amkoBoii onopbi: C — MaHKeTHasl,
M — mexanuueckast

Pacnognoikenne 3aMKoBOii onopbi: A — BepxHee,
B — HukHee,
T — HHKHee ¢ MOABHKHBIM
HHJIHHIPOM

PaGounii uuannap:
ISt MeTasuinyeckoro mayn:xkepa (H — ToJscrocTeHHbli,
W — TOHKOCTEHHBDIIH);
AJIS TTYHKePA ¢ MSAATKHM YIUIOTHEHHEM

(S — ToHkocTeHHbIH, P — To/ICTOCTEHHBIIT)

Tun Hacoca: T — He BcraBHOI (onyckaemblii Ha Tpy6ax);
R — BcraBHo# (OmycKaemMblii HA IITAHIAX)

JlnameTp Hacoca (HOMHHAJIBHBII pa3mep)

125 — 1 1/4" (31,8 mm)

150 — 1 1/2" (38,1 mm)

175 — 1 3/4" (44,5 mm)

178 — 1 25/32" (45,2 mm)

200 — 2" (50,8 mm)

225 —21/4" (57,2 mm)

250 — 2 1/2" (63,5 mm)

275 — 2 3/4" (69,9 mm)

Jnamerp HKT:
15— 1,9000" (48,3 mm)
20 — 2 3/8" (60,3 mm)
25 —27/8" (73,0 mm)
30 — 3 1/2" (88,9 mm)

Puc. 5.19. O603na4ueHne THIIOB HACOCOB

pacnoJiokeHne 3aMKOBON oropsl (BepxHee WM HUXKHEE), €CJH
HacoC BCTaBHOU;

TUII 3aMKOBOW OMOPbI Hacoca (MaH)KeTHas WJIM MeXaHW4YecKas);

JUITMHY TIIHHAPA B DyTaxX WM YUCIO BTYJOK, €CJU HACOC BTY-
JIOUHBII;

HOMUHAJNBHYIO JUIMHY TIYHXKepa B (PyTax;

o611yio JINHY yJJIUHUTEN el B MOJIHBIX (yTax, €Ccau ecTb V-
JIMHUTEJU TTHJITH/POB.
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Hpumep. Hacoc 20-125-RHBC10-4-2.

20 (2%/¢) — womumambubli amamerp HKT; 125 (1'/,”) — puamerp Hacoca
(HomMuHambHBIH pasMep); RHBC — Hacoc IITaHTOBbBIH BCTABHOTO THUIIA, € TOJICTO-
CTEHHBIM I[HJMHAPOM, METAIJINYECKUM IUIYHKEPOM, C HIDKHAM KDElJeHHeM,
¢ 3aMKOBOII ONMOPOH MaH;KETHOro Tuma, At paborsl B TpyGax 23/ (60,3 Mm),
yCJOBHBIN auamerp Hacoca 1'/,” (31,8 mm); 10 — ammaHa mwmaapa 10 ¢dytos
(3,048 M); 4 — pumna nuymkepa 4 dyra (1,22 m); 2 — ofias aauHa yaJuHATe el
2 dyra (0,61 m).

IIpumep. Hacoc 120-125RHAM-12-4-3.
20(2%/¢) — wommuambubii gamamerp HKT; 125 ('/,”) — nmamerp macoca (momm-
HaubHbli pasmep); RHBC — Hacoc mITaHroBblil BCTABHOTO THIIA, € TOJCTOCTEHHBIM
III/I]H/[HZIP()M, METaJIJINYECKUM ]'[JTyH)KepOM, C BerHT/]M erHJTeHI/IeM, C 3'(1MK()BOﬁ
ONopoil MEeXaHWYeCKOTO THIA, IS paboThl B Tpybax 23/8” (60,3 MM), ycCJIOBHBIIT
auamerp macoca 1'/,” (31,8 mm); 12 — pnmua muauagapa 12 dyros (3,658 m);
4 — pnmua maymkepa 4 dyra (1,22 m); 3 — obmas aauHa yaauHuTened 3 dyrta
(0,914 ™).

B TexHMYecKoil JOKyMEHTAIlMM K HAcOCaM JOJIKHBbI OBbITh CJe-
JIyI0TIe CBE/IeHUS:

MaTepuaJ HUJIUHAPA;

MaTepuas IJIyHKepa;

3a30p B Iape IJIyHXep — HUJIUHAP;

MaTepHuaJ KJjallaHa;

JUINHA KaX/0TO yIAJTHUHUTEIS.

CBenenusi 0 Matepuasax Jerajeil TJyOUHHBIX HITAHTOBBIX HACO-
COB, IIp€/JHa3HAYEHHDbIX [IJId paéOTbI B HECTaHAApPTHBIX YCJOBUAX
0pr>}<a101ue171 Cpebl, YKa3aHbl B COOTBETCTBHHU CO CTaHAapTOM
NACE (HaumonasipHasi acconualys WHKEHEPOB-KOPPO3HOHUCTOB)
MR-01-76.

Ha puc. 5.20 — 5.23 npeacraBjieHbl TUITMYHDBIE IITAHTOBBIE HACO-
coi pupmbl SBS (ABcTpust), mMpOKO pacnpocTpaHenubie B Poc-
cur. B mponsBoJCTBEHHOI TIporpaMme aToil (DUPMBbI TIPEACTaBJICHBI
HOMYJISIPHBIE Yy TOTPe6UTEIell BTYJIOYHbIE HACOCHI. AHAJU3 KOHCT-
PYKIINU HAcOCOB, BbIMOJTHEHHBIX 10 cTanaapty AHU11AX, nmokasbi-
BaeT, UYTO y3eJ KpEeIJIEHHS BCTABHBIX HACOCOB YHHMUIMPOBAH
C Y3JIOM KDPEIIJIEHUA BCACBIBAIOUIETO KJallaHa HEBCTABHOI'O HacCocCa.
Ecanu B OCT 26-16-06—86 BcacbiBaommii KJjallaH HEBCTABHOTO
HacCoCa KpEIUTCA JIMIIb 3a CYET CUJIbI TpEHHuA, TO Yy HaACOCOB, BbI-
nosHeHHbIX 10 ctaHgapty AHUM11AX, kpenJieHne ocyuiecTBiseTcs
C IIOMOIIbIO MAHXETHOI'O HUJMU MEeXaHHUYECKOro 3aMKa (CM. puc.
5.22).

I/IHTepeCHO OTMETUTHb, YTO MEXaHN3M 3aXBaTa " OCBOéO)KZ[eHI/IH
y3Ja BcacbiBaiollero ksamana cranjgaprom AHWM11AX ne peraa-
MenTupyercs (Tak HasbiBaeMas (pakyJbTaTHBHAs KOHMUTYpanus) u
OH MOsKeT ObITh pasdpaboTaH (OUPMOI-TIPOU3BOIUTENEM CAMOCTOSI-
tesbHo. Tak, y nacoca SBS (cM. puc. 5.23) maHHblil y3es1 BBIIOJ-
HeH 06allOHETHOTO THIIA.

Paccmorpum Gosiee 10ApO6GHO OCOGEHHOCTH KOHCTPYKIUU IITAH-
roBbIX HacocoB 1o crangapry AHM11AX.
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Humauaapsi

Crangapt AHV11AX npegycMaTpuBaeT BBITTYCK TPeX OCHOBHBIX
THUIIOB IIJIKHAPOB: TOJCTOCTeHHBIX (puc. 5.24, @); TOJICTOCTEHHBIX
JUIA TLIYHXKEPOB € MATKUM yIuioTHenueM (puc. 5.24, 6); TOHKO-
crennbix (puc. 5.24, 6).

ToscrocTeHHble TUIMHAPBI MOTYT TPUMEHSTHCS IS HACOCOB
kak BctaBHoro RH, Tak m neBcraBnoro TH Ttuma. Buyrpennsis mo-
BEepPXHOCTb IUIUHAPOB HacocoB TunoB RH m TH BemomHsgeTcs c
KECTKUMU omyckamMyu (TIPeNn3nOHHO-XOHUHTOBAHA), TaK KaKk yII-
JIOTHEHUE OCYIIECTBJISAETCS B Tape TPEHUS MeTAJJINYECKUl IIH-
JUHAP — MeTajandeckuil nuynxkep. Hapyskublil aumameTp HUJINH/-
pa Hacoca tuna TH crampmapTromM He ycTaHaBJWBAeTCd, TaK KaK OH
BcranseH B kojonHy HRKT. IlpenesbHoe oTKJI0HEHWME HAa BHYTPEH-
HUW auameTp uJanHApoB: BepxHee +0,05 MM, mmxHee —0,00 M.
ToumHa cTeHKH TOJICTOCTEHHOTO nuanHApa 6,0—6,5 MM.

[Ipu skcrTyaramuy BCTaBHBIX HACOCOB HAPYXKHBIH AMAMETP IIH-
JIMH/pa JOJIKEH ObITh KaK MOKHO MeHbINe /st GeCIpensiTCTBEHHO-
ro ero npomycka B Tpy6ax HKT mo mecra ycrawmoBku. Mcxons us
aroro, crangapt AHW mnpexycmaTpuBaeT BBIITYCK TOHKOCTEHHBIX
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Puc. 5.24. Tuns! mumeApoB, no crangapry AHU:
@ — TOJICTOCTEHHDBIH IMJIMHAP; 6 — TOJCTOCTEHHBIH IIJIMHAD [Js IIYHIKEPOB C
MATKAM YILUIOTHEHHEM; 6 — TOHKOCTEHHbIH IIJIMHAD
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MUJINHAPOB [T BCTaBHbIX HacocoB RW. Tommmuna crenku mnomo6-
HbIX uauHApoB 3,0-3,5 mMM. Hampumep, a/g HAcOCOB yCJIOBHBIM
nuametpoM 31,75 MM HApY’KHBIH JHAMETP TOJICTOCTEHHOTO IIMJIMH[I-
pa cocraBuT 44,78 MM, a TOHKOCTeHHOTO HuauHApPa 38,35 MM. He-
00X0JIMMO OTMETHUTH, YTO MHOTHE (DUPMBI 32 CUET TTPUMEHEHHS BbI-
COKOTIPOYHBIX MATEPUAJOB MOTYT BBIMYCKATh IUJIWHAPHI €Ile MEHb-
X Hapy>KHBIX AumamMeTpoB. Kpome Toro, BBITIOJIHEHUWE TOHKOCTEH-
HBIX [HAJWHIPOB TIO3BOJISIET TPUMEHSITbh HACOCHI GOJIBINUX JIHaMET-
poB, 6e3 nepexoaa Ha apyryio komouny HKT.

B mocrnemnue rompl, B CBSI3U C TIOSIBJEHWEM HOBBIX YIJIOTHU-
TEJbHBIX MaTepPUaJIOB BBICOKOH W3HOCOCTOHKOCTH Tpu paboTe B
arpeccUBHBIX cpe/laX, Bce 0oJblliee PacHpoCTpaHeHWe 3a Py6eskoM
MOJIy4aloT HACOCHI, Y KOTOPBIX T€PMETU3AIUS MEXAY ILIYHXKEPOM U
LIUJUHPOM OCYUIECTBJISIETCS 32 CUeT IPUMEHEHHS] Pa3JNYHbIX YII-
gotHeHuit. IIpm 3TOM CYIIECTBEHHO CHWKAIOTCS TpeOOBaHUS K
BHYTPEHHEIl TOBEPXHOCTH IUJWHAPA W HAPYXHOH TOBEPXHOCTH
IJIYHXKEpa, UX U3TOTOBJIEHHWE 3HAYUTEJHHO YIPOIIAETCS.

Crangaprom AHW mpemycMOTpeH BBINTYCK TOJICTOCTEHHBIX ITH-
JIMHPOB ISt TUTYHKEPOB € MATKUM yIuioTHeHuem (cM. puc. 35.24,
6). OcHOBHOE UX OTJIMYME — HTO YBeJUYEHUEe TPeeJbHBIX OTKJIO-
HEHUU Ha BHYTPEHHUN AuaMeTp IMauHApa: BepxHee +0,16 mm,
HwkHee —(0,06 mm. Martepuasnbl 1muanspoB crangaptom AHU He
oroBopenbl. Kaxkmas ¢gupMa-ipou3BOAUTENh MOKET BBIOWPATh Ma-
TepuaJibl UCXOAsT U3 CcOOCTBEHHBIX coOpaskenuii. Kak mnpasuio,
npejJaraeTcsi caMmblii HMIMPOKUN CIEKTP MaTepuasoB, TEeXHOJOTHH
VIPOYHEHUN M MOKpbITUH. J[JIMHBI IIUJINH/APOB perjaMeHTHPOBaHbI
u cocrapisior 5, 6, 7, 8, 9, 10, 11, 12, 15, 16, 20, 24 ¢yra (or
1,524 no 7,315 m).

Crangaprom AHW rtakske mpemycMOTpeH /s NMUJIUHAPOB HACO-
cop tnma RH (BcTaBHOW Hacoc, € TOJCTOCTEHHBIM MUJIUHIPOM)
BBIITYCK YAJUHUTEJNbHBIX My(dT. ITO CleJAHO [/ yBEJUYEHHUS pa-
6oueil 30HBI NMUJUHAPA MyTeM NPUOJMKEHUs [JIUHBbl XO[a ILIyH-
’)Kepa K JJIMHE TWJIWHAPA, BIJIOTH J0 HE3HAYNTEJHbHOTO BBIJBUKE-
HUS TIIYH)XKepa W3 IujanHapa. lIpm 3TOM TPOWCXOAWT paBHOMEP-
HBIIl W3HOC IWJIWHAPA, Ha €ro BHYTPEHHEH TOBEPXHOCTH HE BO3-
HUKaeT OYypPTOB BCJEACTBHE W3HOCA, OTJOXKEHWS COJiel, KOTOpbIE
MOTYT TIPUBECTH K 3aKJWHUBAHUIO IJIYHXKEpA IPH TOCJIeAYIONeM
W3MEHEHUU [JIUHBI €r0 XoJa. BHyTpeHHMIT AuaMeTp YIJUHUTEJb-
HBIX My®dT HECKOJbKO O6O0JIbllle, YeM y IMJIHHApPA, HAIPUMEp IJs
Hacoca yCJOBHBIM AuaMeTpoM 31,75 MM BHYTpPEHHUUN [UaMeTp V-
JuaATENS Oyner 32,5 MM, ¢ TpeAeJbHbIM OTKJIOHEHUEM BEPXHUM
+0,3 MM, HIDKHIM —(0,0 MM.
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IInyHnxepsr

[InyHKepbl, BBIMYCK KOTOPBIX MPELYCMOTPEH  CTaHAAPTOM
AHN11AX, MOXHO pasjejuTh Ha:

IUIyHKepbl ¢ MerajundeckuM (puc. 5.25, 5.26, a) u MAarkum yii-
nornenuem (puc. 5.26, 6);

naymKepbl neabnbie (cm. puc. 5.25, a, 5.26, @) u cocTaBHbIE
(cM. pue. 5.25, 6, 5.26, 6);

myHxkepbl Mydrosoro (cM. puc. 5.26) u HumnmesnbHoro (cm.
puc. 5.25) THUIIOB.

Bbinosenue pa3indibix (GOpPM MOBEPXHOCTH TLIYHXKEpa ocTa-
ercst 3a (pUPMOII-TIPON3BOIUTENIEM, TIOITOMY CTAHAAPT HE OTOBApH-
BaeT TUTYHXKED € KaHaBKAMHU, HO OTOBapUBAET TJAJKUN TLIVHIKED, Y
KOTOPOTO OTCYTCTBYIOT KaHaBKH.

B crangapre npejcraBiieHbl COCTABHbBIE ILIYHKEDPBI, XOTSI OHU W
He MOJTy4Yiii GOJIBIIOTO PACIPOCTPaHeHHsi. B KOHCTPYKIUAX TLIyH-
JKEPOB ¢ MATKUM YILJIOTHEHHEM HE OrOBapUBAETCS MEXaHW3M Kpell-
JIEHUsI 9JIEMEHTOB YIJIOTHEHUS] Ha IIOBEPXHOCTH ILTyHKepa (Tak
HasbiBaeMas (pakyabraTuBHas KoHpurypanus). J[laHHbIi BONpoC
pemaercss  GUPMOII-TIPOM3BOAUTENIEM — HACOCOB  CAMOCTOSITEJIBHO.
CraHIapToM Takke He OroBapMBAIOTCS MaTepuas IIYH)Kepa, Tpe-
GOBaHUSI K €ro MOBEPXHOCTH W CBOICTBA IMPUMEHSIEMBIX YILIOTHE-
Huii. CTaHJapTHBIMU BEJMYMHAMU SBJSIOTCS HAPYIKHBIA [UaMeTp C
npeeabHbiM  oTKJAoHeHHeM (BepxuuMm + 0,00 MM W HUKHUM

a 7]

RN

% Puc. 5.25. ILtyH:kepsl HUNIEIBHOrO THOA C
T MeTaLINYECKHM YIUIOTHEHHEM, [0 CTAHAAPTY

a — TUIYHXKep TeJbHbIi; 6 — TUIYHKep
cO6OPHOIT KOHCTPYKIIUU
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Puc. 5.26. ILtynxxep my¢roBoro tuna, no crangaapry AHU, ¢ merasmmyeckum (1)
o MArKuM (-) YIUIOTHEHHEM

= 0,013 MM), QMHA TUIYHXKEpa, AWaMeTpPbl IIPUCOETMHUTETbHbBIX
pe3p6. Cranmapt mpeaycMaTpuBaeT BBINYCK TIYH)KEPOB HapysKHBI-
mu auamerpamu  31,75; 38,1; 44,45; 45,2; 50,8; 57,15; 63,50;
69,85 mm.

Cpasuenne miaymxepos 1o OCTy u crangapry AHW na npume-
pe HacoCoOB C YCJOBHBIM auameTpoM 32,0 MM TMOKa3bIBaeT, YTO JUa-
MeTp TLIyHKepa Hacoca, BbimosHeHHOTO 1o OCTy, MOXKeT oKasaThb-
csa B npegenax ot 31,9 go 32,425 mm ¢ marom 0,025 mm. Ilo cran-
napty AHU maymsxep Takoro Hacoca OyneT UMEThb CTPOTO 3ajlaH-
Hpiii guametp 31,75 MM ¢ BEPXHUM TIpe/eJbHBIM OTKJOHEHHEM
+0,00 mM, HuxauM — 0,013 mmM. ITozo6Hble OTKJIOHEHUS O3HAYAIOT,
YTO BCE BO3MOKHBIE Pa3Mepbl JAaHHBIX TIIYH)KEPOB JOJIUKHBI YKJIA-
JbBatbes B uHTepBasie ot 31,75 mm mo 31,75 — 0,013 = 31,737 mm
(puc. 5.27). Takum 06pa3oM, MaKCHMaJbHO BO3MOKHBIA JuaMeTp
muauaapa 31,75 + 0,05 = 31,8 MM, MUHUMAJIBHO BO3MOXKHBIN 1A~
Mmetp miaymxkepa 31,75 — 0,013 = 31,737 mM. MakcuMaJabHBIH 3a30p
MEXy TJAyHKepoM u Iumausapom cocrtasut 31,8 — 31,737 =

149



+ 0,05 mm + 0,00 mm

Huaunop 31,75 mm Inynorcep 31,75 mm
- 0,00 mm -0,013 mm
Puc. 5.27. [{onyckn Ha WMIMHAP U ILUIyHXKep Hacoca auamerpom 32,0 MM, mo craH-
napry AHI
Ta6amma 5.15
3asop, MM [lomyck, MM /lnamason 3a30poB, MM
0,025 +0,063 0,025—-0,088
0,050 0,050—-0,113
0,075 0,075-0,138
0,100 0,100—-0,163
0,125 0,125-0,188

= 0,063 MM, uto coorBercTByeT 1 rpynme nmocagaku 1o OCTy. Cran-
mapt AHU11AX sHe mpemycMaTpuBaeT TPYIIBI TTOCAJAKA HACOCOB,
3a30pbl YKA3bIBAIOTCS TMOKyIaTeJeM WHAWBUAYAJIbHO W WM3TOTOBJIS-
I0Tcs B JI000OM Juamna3one. Hampumep, ecim B 3aKa3e yKa3aH 3a-
3op 0,025 MM, 3TO 3HAYUT, YTO y M3TOTOBJEHHBIX HACOCOB (haKTH-
YecKye 3a30pbl OYAYT u3MeHATbca B mpegenax ot 0,025 mo 0,025 +
+ 0,063 = 0,088 mm.

OAO “Uxuedremalr”, BbITyCcKaiollee HACOCHI TIO JIMIIEH3UU aB-
crpuiickoii pupmbr SBS, mpeaycmorpeno 5 rpynm 3azopos (Ta6ir.
5.15).

B cranpapre ykasbiBaercsi nosiesnas (T.e. KOHTaKTHPYIOIIas C
IUJIMHAPOM) JUUIMHA TIIYHKepa B TOJHbIX (GyTax. Ha BbimosHeHue
NPUCOEAMHUTENbHBIX pe3b0 TpPeIycMOTpeHO 3 [AfoiiMa JIJINHBI
miyH:xepa. Hampumep, eciam TJIyHXKep WMeET TOJE3HYIO [IJIHHY
2 ¢yrta, TO ero mosHas AaWHA cocTaBuUT 2 (Pyra + 3 groiiMa =
= 27 MoiMoB.

[To xaramoram ¢upmbr SBS [14] muayHskepbl u3TOTOBJISIOT 13
pasmuHbIX MaTepuatoB (He3akaJeHHas W 3aKaJeHHAss YIJePOnC-
Task CTajb, C TOKPBITHEM XpPOMa M JIP.), B KAuecTBe YILJIOTHHUTEJb-
HBIX 9JIEMEHTOB MOTYT OBITb WCIIOJb30BAaHBI YIJIOTHUTEJIbHbBIE
KOJIbIAa WJIWN MaHXeThl M3 KOXKWM, TPOPE3WHEHHOW TKAaHW, a TaKxXe
pa3JUYHbIE TOJUMEPDI.

Kiaanaunbie Y3Jbl

ITapa mapuk — ceano (puc. 5.28) umeer cjeayionue pasMepb
no crangapty AHM11AX: nuamerp mapuka D, Bbicota ceina H,
Hapy>KHbIH quamerp ceana OD, nuamerp dacku cenna FZ.
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Puc. 5.28. Ilapa mapux — ceano, no craugapry AHHU11AX

B ormmune or OCTa crammapt AHU He persaMeHTHpPYyeT COOT-
HOIIEeHUe [uaMeTpa OTBEPCTHSI Cejjia W IapuKa, JaHHBbI mapa-
METP OCTaeTcsi Ha ycMoTpeHue GupMbl-udroroButess. CraHgapT-
Hple guameTpbl ImapukoB 19,05; 23,83; 28,58; 31,75; 34,93
n 42,88 MM, BbICOTa ce/Jia T BCEX JAUAMETPOB mapuka 12,7 M,
Hapy:KHbIIl nuamerp cemna  23,32; 29,67; 35,26; 37,54; 43,69;
51,05 MM, ¢ mpeneabHbIMU OTKJIOHeHUssMU: BepxHuMm + 0,00, HuK-
wuM — 0,013 MM, nuametp dacku ceia OTPAHWYUBAETCS IO MaK-
cumymy 22,66; 28,22; 33,81; 36,09; 41,43; 48,79 mM. Ha Hapy:xHOI
ctopone cenya cranaapt AHW pomyckaer BbinosHenue dacku moj
YIJIOM 45° WM CKPYTJIEHUS PAJAUYCOM IO YCMOTPEHHUIO U3TOTOBUTE-
ag. MarepmaJsl cTaHJapTOM He YKa3bIBaeTcs, HO TIO JIaHHBIM Kara-
JoroB pupMbl SBS MOTyT IpHMEHSATBCS Kak HepyKaBelollne CTaJH,
Tak W CcTaJd u3 KapOua-BosibdpaMa B BUJE BCTABOK WJIM MaTepua-
Jia camMoro mapuka u ceanua [14].

Cranpapr AHW npegycMarpuBaeT BBIILYCK OTKPBITBIX U 3aKPbI-
TBIX KOPIYCcOB KJananos (puc. 5.29), nmpuueM IeJbHOMETaJINYec-
KuxX. Ha 3akpbITbIX Koprlycax MOTryT OBbITh W JIBICKH TIOJ[ KJIIOY,
HO He 00s513aTeJbHO, 3TO OCTAEeTCS HAa YCMOTPEHHE W3TOTOBUTEJIS.
BryTpenHue pasmepbl KOPITyCOB, T/E [BWIKETCS IIapwK, CTaHIap-
TOM HE PETJaMEeHTUPYIOTCS, YKa3bIBAeTCS JHIIb, YTO Pa3Mepbl 1
koudurypanus uX JA0JKHBI 06ecleurBaTh 3a30p JJisd IMIApUKA U
npoxoza kuAkocTH. CTaHAApPTOM 3aal0TCSl HApYKHBIM JuaMeTp
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Puc. 5.29. OTkpoiThIil M 3aKpPbITHIL KOpIyc KJIanaHa, no cranzapry AHM11AX:
a, 6 — OGBIYHOTO WCIIOJHEHUS; 8 — TOKPBITbIE PE3UHOM; I — KopIiyc; 2 — pe3nHO-
BO€ IMOKPBITUE

KOpITyca U TPUCOEAMHUTETbHbIE PA3MePbI, IPUYEM THUII Pe3bObl He
YKa3bIBAETCSI.

N3BectHO, uTO TIpu paboTe KJIAMAHHOTO y3Jia KOPIYC WHTEHCUB-
HO M3HAIIUBAETCS BCJIEJCTBUE KOHTAKTA C JABUXKYIIUMCS IIAPUKOM,
0COGEHHO IPU OTKAYKEe JKUAKOCTEN € GOJIBIINM CO/EPIKAHUEM MeXa-
HUYECKUX Tpumeceii. lMcxoias U3 3TOro, M3roTOBUTEH MOT'yT
MMOKPBIBATh BHYTPEHHIOIO ITOBEPXHOCTb KOPIyCA PE3UHON WM Ke
MPUMEHSTH CIEI[HaJbHble KOPPO3UOHHO-CTOIKME BCTaBKu [14].

Craugaprom AHU, B or/Mdyre OT OTEYECTBEHHOTO CTAHIAPTA,
He TIPe/lyCMATPUBAETCSI BBIITYCK KJIETOK, OHU BBIMOJHSIOTCS 3a0[[HO
€ KOPITYyCOM.

3aMKOBbIE OMOPBI

Kpennenne BctaBubIX HacocoB 1o cranjgapty AHWM11AX mosxer
O6bITb [BYX THUIIOB: MAaH)KETHOTO U MeXaHudeckoro. Ilepmerii Tumn
KDEIJIEHUST CYMTAETCS] OCHOBHBIM, €r0O elle Ha3bIBAlOT “‘3aMOK C
mamkeramu “muioc 307, Takoe HasBaHue 3TOT TUI  IIOJIYYUJ
BCJICZICTBHE TOTO, UTO HAPY)XHBIH AMaMeTp MaHXeT B CBOOOIHOM
cocTosTHUM G6OJIbIlle BHYTPEHHETo [uaMeTpa 3aMKOBOI OIOpBI Ha
0,030 mroiima, uau 0,76 mm (puc. 5.30, a).

[Tomo6Hoe BbITIOJNHEHNE MaHKET ITO3BOJISIET  OCYIIECTBJISTH
IpeIBapuTeTbHOE KpeIJIeHne HAacoca B MOMEHT €ro IycKa 3a cyer
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Puc. 5.30. Tunbl KpenieHHii BCTABHBIX HACOCOB H Y3J1a BCACHIBAIOIIETO KJANaHa He-
BCTaBHOTO Hacoca, no crangapry AHU:
a — MamXeTHOe; 6 — MexXaHHYecKoe, | — IepPeBOJHMK; 2 — I0CaJ04Hasd MaHIKerTa;
3 — 3aMKOBasi 0O10pa; 4 — ONOpHOE KOJIBIO; 5 — Taiika-MaHXeTa; 6 — KOHyC; 7 —
IUTYH)KEPHBIH SIKOPH

CHJIBI TPEHHS MAHXeT O 3aMKOBYIO ONOpy. IIpH 3TOM MaHKeTbl
SABJSIOTCS 9JEMEHTOM TepMeTUusaluu i pa3o0leHuss o0JacTy
BCaCbIBaHUA OT OéﬂaCTI/I Har"HeTaHus. MamH’KeTHble 3aMKOBbIE OIIO-
Pbl MOTYT BBITIYCKAThCS KaK Il KperjieHnsl Hacoca BBepxy (cM.
puc. 5.20), tax u BHusy (cM. puc. 5.21).
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CrangapToM TMpeIyCMOTPEHbl MeXaHWYeCKHe 3aMKOBBIE OIOPbI
JIBYX OCHOBHBIX THUIIOB: jiJii BepxHero (cM. puc. 5.20) U HUXKXHETO
(em. puc. 5.30, 6) kperenusi. [IpeaBapuTesbHOe yaep/KaHue Ha-
coca OCYUIECTBJISIETCS 3a CYeT IPY’KUHbI, a YIJIOTHEHHEe — 3a CcYeT
CTEINAJbHOTO YIJIOTHUTEJIHHOTO KoJiblla u3 Merasia. OCHOBHOE
OT/INYME MEXAHWYECKOTO 3aMKa BEPXHETO KpEIJIEHWs CTaHaapTa
AHU or OCTa B ToM, 4TO B TIEPBOM cJiydyae TPYKMHA 3aMKa pac-
moJiokeHa Ha Hacoce, a Bo BropoM — Ha Tpyb6ax HKT. Pacmoso-
JKeHMe TPYKMHbI Ha Hacoce IO03BOJIAET OCYILIECTBJIATbL €€ 3aMeHy
6e3 moabemMa TPy6 B CJIydae cJOMa MepbeB MPYKUHBI, YTO [OCTa-
TOYHO YaCTO BCTPEYAETCS Ha MPaKTHKeE.

3.4. HacocHble mranru

HacocHble miTanru, cBUHYEHHBbIE B INTAHTOBYIO KOJIOHHY, Iepe-
JIAI0T BO3BPATHO-IIOCTYIIATEJNbHOE [BUKEHHE OT TOYKH II0JIBECa
MITAHT TTOBEPXHOCTHOTO TPHMBOJAA K ILIYHXKEPY Hacoca.

[IIranra mpezacraBysger co60il CTATbHON CTEpPKEHb KPYIJIOTO Ce-
yenust quamerpom 12, 16, 18, 22, 25 MM, ¢ BbICA)KEHHBIMU KOHIIAMH.
Ha xoHI[aX ITaHTH MMEETCSI YYACTOK KBAJPATHOTO CEUeHWS IS
3axBara IOJ KJIOY IPH CBUHYMBAHUU-PA3BUHYMBAHUYU, U BBIIOJ-
HeHa pe3bba MeTpHUYecKas ClielluajbHas, MpUYeM pe3bba HaKaThl-
Baetcs. Illtanrn coennusiorcss Mexkay coboil Mydramu.

IF'OCT 13877—80 npeaycmaTpuBaeT W3TOTOBJEHWE IITAHT HOMU-
HasabHo# amuHONW 8000 MM. [l nmog6opa HeoOXOAUMON JIIMHBI TIO/I-
BECKM KOJIOHHBI WM3TOTOBJSIOTCS yKOPOYEHHbIE INTAHTU JJTWHON
1000, 1200, 1500, 2000 1 3000 M.

s coeuHenus ITAHT OJMHAKOBBIX PAa3MePOB BBINYCKAIOT COe-
JUHUTENbHbIE MyQTBI, a ITAHT Pa3HbIX Pa3MEpPOB — IEPEBOHBIE
MyPTBl. My@TBI Ka)KI0TO TUTIA M3TOTOBJSIOT B JABYX HCIOJHEHUSX:
C JIBICKaMMU TIO/T KJIFOU 1 6e3 HUX.

Myddrer 3 cramm Mapok 40 m 45 mOABEpPraioT NMOBEPXHOCTHOMN
3aKaJKe TOKOM BbiCOKOiT yactorsl (TBY). [lisi TsixKeJIbIX yCJIOBHil
AKCILTyaTallud My(MTbl U3TOTOBJISIOT M3 JIETMPOBAHHON CTaju Map-
ku 20H2M.

[IITanTE TOCTABJSAIOT € HABUHYEHHBIMU HAa OJUH KOHEIl Myd-
tamMu. OTKpbITasg pe3pba MTAHTH W MydTHl 3aNIUIIAETCS KOJIAY-
KaM¥ WJIH TTPOOKaMHU.

[l wu3rotoByiennst HacocHbiX 1mTadHr (rabu. 5.16) ucmosb3yor
CTaJb CJEAYIONINX MAaPOK:

40, HOpMaIM30BaHHAS U HOPMAJM30BAHHAS C MOCJIEAYIOMUM TIO-
BEPXHOCTHBIM yIpOYHEHHeM HarpesoM TBY;
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Ta6auma 5.16
XapaKrepucTHKa MAaTEpPUAJIOB OTE€YECTBEHHBIX HACOCHBIX HITAHT

ITokasareJb Crasnp Mapku
40 | 20H2M | 30XMA | 15H3MA| 15X2HM D
IIpenen mpoyHOCTH TIPH pacTsi- 570 630 610 650 700
sxeaun, Mlla
Ipenen texyuectu, Mlla 320 520 400 500 630
OrHOCHUTENbHOE CY)KeHue, % 45 65 62 60 63
TBepaocts mo bpunesio 217 260 229 229 255

20H2M (uuxenb-Moau6AeHOBas), HOPMAJU30BAHHAS, HOPMAJIU-
30BaHHasA C IOCJEAYIONIUM IIOBEPXHOCTHBIM YIIPOYHEHHEM Harpe-
BoM TBY wmiam HOpMasm3oBaHHAs ¢ Mocjedyiolieil o6beMHON 3a-
KaJIKOH U BBICOKMM OTILyCKOM;

15H3MA, HOpMasm30BaHHAs C TOCJEAYIOMNM IOBEPXHOCTHBIM
ynpouHenneMm Harpesom TBUY;

15X2HM®, 3akanaka W BBICOKUI OTIYCK MM HOpMAIM3alus U
BBICOKHI OTITyCK;

30XMA, HOpMa/in30BaHHAS C MOCJEAYIONUM BBICOKUM OTIIyCKOM
n yrnpouHeHneMm Harpesom TBY.

B nawazne 70-x romoB pa3paGOTaHBI CTEKJIONJIACTHKOBBIE HACOC-
mere mranrn (CITHII) mmg wcnoab30BaHuA B CKBa)KMHAX C KOPPO-
3MOHHO-aKTUBHON cpe/oii. KOHCTPYKIMS WX aHaJOTHYHA CTajib-
ubiM. OcHOBHAs 0COGEHHOCTb — IIPU OJMHAKOBON IIPOYHOCTU OHU B
3—4 paza Jierde CTaJbHBIX, HO B 2—3 pasa snactuuHee. OOBIYHO WX
HCIo/b3yoT (B COUETAaHNMM €O CTAJTbHBIMU) B IJIyOOKMX CKBa)KMHAX
(6os1ee 2000 m).

[IpousBomuresn — 3apy6exHble (DUPMBI, CBSI3aHHBIE C TPOW3-
BozicTBOM (pubepriaca, ¥ OTeYeCTBEHHBIE 3ABO/IbI, BbBINYCKAIOIIUE
CTEKJIOBOJIOKHA.

Ilosble mwTaHru npegHasHaveHbl [AJd Tepelaydl JABUKEHUS OT
TOJIOBKH GajaHCHpa CTaHKA-KAYaJKd IUIYHXKEPY CKBOKMHHOTO Ha-
coca TpPU HEMPEPBIBHON WJW TEPUOJUYECKON Tojade B IMOJIOCTH
HACOCHBIX TPyO MHTUOUTOPOB KOPPO3WH, WHTUOUTOPOB MPOTHB OT-
JoxkeHus napaduHa, pacTBopuTesiell nmapaduHa, TENJOHOCUTEJEN,
JIeaMYJIbIaToOpoOB, JKUJAKOCTH THAPO3alluTbl Hacoca. lIpomykims
CKB)KMHBI MPU ITOM MOXKET OTOUPATHCS KaK IO IEHTPAJbHOMY
KaHaJy IOJIbIX HITAHT, TaKk U I10 KOJIbLIEBOMY IIPOCTPAHCTBY MEXLY
nosibimu mtanramu 1 HKT.

Texuuyeckas XapaKTEPUCTUKA NMOJIbIX HITAHT

Jluamerp HapysKHbBIH, MM
TONIMHA CTEHKI, MM .....ooeieirnnaenennnnnns 3,5
[lnamerp Hapy:KHOU MydTBI, MM
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Jlmua mranra, MM:
TIOJTHOMEPHOM] ...ttt ittt 6000
YKOPOUEHHOM ..ttt et et 1000, 1500, 2000
Macca TOJTHOMEPHON THTAHTH, KT ....veeenunneenn.. 25
[lommyckaeMmoe IOBepXHOCTHOe Hamnpspkenue, MIla. 80

[Ipu mpuMeHeHUN TOJIBIX IMITAHT U3MEHSIETCS KOHCTPYKIUS 060-
PYZIOBaHUS YCTbSI CKBa’XKMH, B COCTAB KOTOPOTO BXOJST YCTbeBOH
CAJIbHUK JIJIS TIOJIBIX TITAHT, YCTbEBOH TIOJIBIH MITOK, TPYGOMPOBOJ
MMApHUPHBIN, PyKaB BBICOKOTO JABJEHUS W [IP.

[[ITanroBasi KoJOHHA paboTaeT B TSXKEJLIX YCJIOBHUSAX, Ha Hee
JIEHICTBYIOT arpeccMBHasi CKBOKMHHAS cpella W IlepeMeHHble Ha-
TPY3KH, NPHUBOAAIINE K HAKOIJIEHWIO YCTAJOCTHBIX SBJCHUH B
MITAaHTOBON KOJIOHHEe. KpoMe 3TOTO, KOJIOHHA IITAHT W3HANINBAETCS
Beencteue Tpenusi o6 HKT mpm skcmyaramwy B HakJOHHO Ha-
MTPaBJIEHHBIX CKBAKMHAX.

Ha mranroByio KOJIOHHY [JefCTBYIOT cjelylollue Harpy3Ku:

CTaTUYeCKNe — BeC IITAHTOBOM KOJIOHHBI C Y4eTOM CHUJIbI ILJIABY-
YecTH M BecC cTO6a JKUAKOCTU HAJl TJIYHKEPOM BBICOTOW OT JMHA-
MUYECKOTO YPOBHS SKUJKOCTH, 32 BBIUETOM OOBEMa, 3aHUMAEMOTO
IITAHTOBOM KOJIOHHOI;

JUHAMWYECKWEe — CUJIbI WHEPIUM [BIDKYIINXCS MacC MITAaHTOBOMN
KOJIOHHBI 1 JKHJIKOCTH, TaK KaK UX [BHXXKEHHE OCYHIECTBJISETCS C
YCKOpEHUeM, a TaKyKe CuJibl BuOpanuu, 06YCJOBJIEHHbIE BOJHOBbI-
MU SIBJEHUSMHU, BO3HUKAIONIMMHU B IITAHTOBON KOJIOHHE TIPH paboTe
Hacoca.

[Ipu pa6ore IITAHTOBOI KOJIOHHBI B HAKJOHHO HAIpaBJIEHHbBIX
CKBOXMHAX ¥ TPH OTKAayKe BBICOKOBSI3KUX JKUKOCTEH, 3MYJIbCUi
Heo6XO/IUMO YYUTBIBATh CUJIBI TPEHUS INTAHTOBON KOJOHHBI O TPY-
OBl U JKUJKOCTh, TaK KaK UX 3HAYeHUe MOKeT OBbITb COM3MEPEHO C
BECOM KOJIOHHBI.

Hau6oJsbiie pactsruBaiomue HaNpspKEHUST JIEHCTBYIOT B BepX-
Hell 4acTy KOJIOHHBI, HauMeHblnue — B HIDKHell. OHAKO B HIDKHEN
YaCTW KOJIOHHBI MOTYT BO3HMKHYTb M CXKUMAIOIINE HaIpsSKeHus
MIpU XOJie BHU3 TPU OTKAYKe BA3KUX SKUAKOCTEH W 3MYJbCHIl. ITO
OTPUIIATETHHO BJMSIET Ha JOJTOBEYHOCTb pPal0OTBhI IITAHTOBOM KO-
JIOHHDBI, TI03TOMY B 3THUX VYCJOBHSAX JAHHBIH ydYyacTOK YCHJIUBAIOT,
T.e. IPUMEHSIOT TSKEJble INTAHTW WJIM ITAaHTH OGOJIBIIEro Jua-
MeTpa.

BosMoXHO TIpuMEHeHNe W CIeNraJbHBIX HACOCOB C yTSIKEJIHTe-
JIeM HHU3a IITAHTOBOW KOJIOHHBI.

Paspynienne 1mraHroBoil KOJOHHBI HOCUT YCTaJOCTHBIH Xapak-
Tep. IIpOMBICTIOBBIIT OMBIT MOKA3aj, YTO Yallle BCEro MITaHTa 0OpbI-
BaeTcs Ha ydacTkax 25—35 CM, IMPUJIETAONNX K TOJOBKAaM, T.e.
TaM, T/le MaKCUMaJibHble KOHIIEHTPATOPbI HAMPSKEHUU U TAe MO-
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KT BO3HUKHYTDb U3TUOAIONINI MOMEHT OT BO3MOXXHOH HECOOCHOCTH
TeJla U TOJOBKU INTAHTH.

[loITOBEYHOCTD MITAHT CHIDKAETCS MpU paboTe B KOPPO3MOHHOM
cpefe.

3a py6eskoM ITaHTH W My(Tbl K HUM BBITYCKAIOTCS IO CTaH-
papry AHM11B. CorsacHo JaHHOMY CTaHJapTy HAacOCHble IITaHTU
pa3JMyaloT JIWIIb TI0 T0KA3aTessIM IMPOYHOCTH Ha PpacTsKeHue.
Bbi6op Martepuasia, MeTOMOB YIPOYHEHUS, TEXHOJOTMYECKUX IIPH-
€MOB M3TOTOBJICHUS, MOBBINAIONIMX HAJEXHOCTb IITaHTH, CTaHJap-
TOM HE OrOBOPEHbl U OCTaBJEHbl Ha YCMOTPEHHE W3TOTOBUTEJIS.
[Tocnemree oco6EHHO CHJIBHO BJINSET HA JOJTOBEYHOCTb PabOTHI
MITAHTOBON KOJIOHHBI, TIO3TOMY TMPH TMPUOOPETEHUH IITAHT 3TOMY
Heo6XouMo yIeasaTh ocoboe BHUMaHue. [lo mokasartesssM poYHOC-
T crangapt AHW pasgenser mTanru Ha KJaccChbl.

Kimace AHUK. Tlpeaen mpoyHOCTH Ha pacTsKeHWE — MUHUMYM
85 000 ¢yuroB na ksaapaTtHbii mioiim (590 MIla), MakcumyMm
115 000 dynTOB Ha KBaApaTHbIl i (790 MITa).

Kaacc AHUC. Ilpepen mpodyHOCTH Ha pacTsKeHWEe — MUHUMYM
90 000 ¢ynroB na KBaapartHbii mioiim (630 MIla), Makcumym
115 000 dpynToB Ha KBagparHbIi goiiM (790 MIIa).

Kmace AHU/L. Tlpenesn mpoyHOCTH Ha pacTsKeHWE — MUHUMYM
115 000 ¢ynrtoB mHa kBagparubni mioiim (790 MIla), MakcumyMm
140 000 dbynToB Ha KBagpaTHbIl a0l (969 MIla).

OO6BIYHO TPUMEHSIOTCST  yTJIEPOANCTO-MapraHIleBble CTANIH [T
kJjacca C, HHUKeJeMOJMO/IeHOBbIE YJIy4IlleHHbIe CTAIN JJs1 KJacca
K u xpomomosn6ieHoBble yaydllleHHbie cTaau st Kiaacca /1.

KBagpar mrtanru Mapkupyercs TBepJbIM INTAMIIOM, T/le YKa3blBa-
eTcs (UPMEHHBII 3HAK W3TOTOBUTENS, OOO3HAUeHWEe CTaHAapTa,
kjgacc AHU, kon uaeHTHWKAIIME paclijiaBa, Mecsil W TOJ[ M3TOTOB-
JIEHUS.

Ha puc. 5.31 npezacraBien obmuit Buj mrtanru, a B Taba. 5.17
JlaHbl pa3Mepsl mranru no crangapry AHU11B [14].
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Puc. 5.31. Hacocubie mrranru, no cranaapry AHU [14]
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Ta6auma 5.17

HoMmunanpubiil pazmep Ilnina Howmu-
Huamerp Anuna wranry | Pasmep | JIbICKU | J[yga- Ha/b- | J[auHa
mranru d L (O o MeTp HbLH HUII-

kJaou™ | kmou | Oypra | [Jua- esist

JHOIMBbL MM yTbI MM We mm | W, Dypovm | merp | L, My

MM pe3bobl
B, Mmm

>/ 15,9 25 7620 22,2 31,75 31,75 23,8 31,75
uian nian
) 30 9140

3/ 4 19,0 25 7620 25,4 31,75 38,1 26,99 36,5
uian nian
30 9140

7/ 22,2 25 7620 25,4 31,75 41,28 30,16 | 41,28
uian nian
30 9140

1 25,4 25 7620 33,3 38,1 50,8 34,52 47,63
uian nian
30 9140

11/ 28,6 25 7620 38,1 41,28 57,2 39,69 53,98
uian nian
30 9140

* Jlonyck = 2 moiima (50,8 mm).
* [omyck = 0,8 mMM.

CrangaptoM TIpeAycMOTPeH BBIIYCK INTAHT [ [OATOHKU
kosounbl (pony rods) mmunamu 2, 4, 6, 8, 10 u 12 ¢dpyros (61, 122,
183, 244, 305, 366 cm).

Pe3b0bl TOTOBBIX /IJIST OTTPY3KW MITAHT CMA3bIBAIOTCS CIEIHAJb-
HOI CMa3KOWl M 3al[UIaloTCd ILJIACTMACCOBBIMU KOJIIAYKAMU U
3arJIyIIKaMu.

IIo cranpmapry AHW npeaycMorpen Bbillyck MyQT, KOTOpbIE
MOTYT BBINOJHATBCS C JBICKOH noz ka4 uiam 6es nee (puc. 5.32,
Taba. 5.18).

Buano, uro s mranr /g, 2/, 7 /s m 1,0 moiima gamna myd-
Tl ommHakoBa — 101,6 mm (4 moiima). HunmenbHas ke dYacTb
mTaHTA TpU 3TOM yBesaunuyuBaercsa. [lostomy mpu cMa3biBaHUU
Pe3bOOBBIX COEIUHEHHI BHYTPEHHSST TOJOCTb My(dThI MOXKET Tepe-
MOJIHUTHCSI CMAa3KOH, UYTO TPENSATCTBYET CBUHUMBAHWUIO COEINHE-
Hus. IlosTomy o6mibHas cMa3Ka Pe3bOOBBIX COEUHEHUN HE PEKO-
MEH/yeTCsI.

Ha 10J/roBe4HocTb IMITAHTOBOI KOJIOHHBI OOJIbIIOE BJIMAHUE OKa-
3bIBA€T MOMEHT CBMHUYMBAHMS Pe3bOOBOrO coenubeHus. IIpouHocThb
pe3b6OBOTO COEIMHEHNUsT NOJIKHA OBbITh HE MEHbBINE MPOYHOCTH TeJsa
IITAHTHU.

[IpaBuIbHO CBUHUYEHHOE Pe3b0OBOE COEUHEHHE [NOJIKHO CO3j1a-
BaTh Ha YTMOPHBIX TOpIAaX My(MTbl W HUITIEJS TaKue CKUMAOINne
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Puc. 5.32. Mydra, no cranpapry AHU
[14]

A

A\ 4

HAIPsKEHUsA, 4TOObI IpH paGoTe COeJAMHEHUs B CKBa)KUHE MaKCH-
MaJIbHO BO3MOKHOE pacTATHBAIOlee YCUJMe B IITaHraX He MOIJIO
pasykaTb U PACKPBITh CTHIK. IIpu cOOpKe coeauHeHUsT HeOGXOAMMO
OUWMIaTh W cMa3blBaTh pe3b0y. Kak ykaswiBaercs B pabore [14],
9TO CHJIBHO BJIMSIET Ha IIPaBUJIBHOCTH COOPKU COEAMHEHHS, TaK
kak u3 100 % kpyrsigero momenra Juminb 10 % pacxomyercst Ha co-
3JaHie CHKMMAIONINX HAIPSKEHUH, OCTajJbHble — Ha TPEHHe.

[l IpaBUJIbHOTO CBUHYMBAHUS KOJOHHBI HEOOXOJMMO IIpUMe-
HATH CIIe[UAJIbHbIe MeXaHuuecKue Kiaoun. CBUHUMBAHUE BPYYHYIO
IITAHTOBOW KOJIOHHBI HE TO3BOJISIET [OCTHYb TPeGYEMBIX MOMEHTOB.

Ta6aumima 5.18

Pasmepst mydrsi, no crangapry AHU [14]

Hapyx-

Jlnuna

HbII aua- | JnwHa Pasuep JIBICKH Macca
[lnamerp mTaHTm merp W, N, sm H%}} Kﬁ}ﬁq - MygTbI,
MM s W, MM
JTIONM MM
5/ 15,9 38,1 101,6 34,9 31,8 0,60
85/, 19,0 41,3 101,6 38,1 31,8 0,70
/s 22,2 46,0 101,6 41,3 31,8 0,85
1 25,4 55,6 101,6 47,6 38,1 1,10
11/, 28,6 60,3 114,3 53,99 41,3 2,00
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Hanpumep, ag mranru ' /g aoiiMa HeOOXOAUMBIA KPYTSAIMHA MO-
MEHT cOCTaBJisieT 10 AaHubiM [14] okoso 70 Kr-M, uau 1mpu JJuHe
pykKosaTKH KJioda 0,5 M ycusane, NMpPUKJIAJbIBacMoe pabGouuM, IOJEK--
HO ObITh He MeHee 140 Kr, 4YTO HEBO3MOKHO TIPH CEPHUITHBIX Olepa-
UAX.

Kaxk y:xe yxaspiBasoch paHee, Ha JOJTOBEYHOCTb PabOTHI KOJIOH-
HBI 0OJIBIIIOE BJUSHIE OKA3bIBAET TEXHOJOTHS TTPOU3BOJCTBA NITAH-
T W TpUMEHSEMble TPU W3TOTOBJEHUW METOJBI YIIPOYHEHUS, OCO-
GEHHO COCTOSTHUME HAPY’KHOW MOBEPXHOCTH TeJja MITaHTu. VI3roros-
JleHue ITaHr 6e3 YIPOYHEHWS MOKET HPHUBECTH K 06pPa30BAHUIO
MUKDOTPEIIMH Ha TeJie INTAaHTH, KOTOPbIE BBICTYHAIOT KOHIEHTpa-
TaMU HAIIPSIKEHUH M oyaraMu KOPPO3HH.

[TosiBNeHE MUKPOTPEIIUH MOKET TTPOUCXOANUTHh BCJE/CTBHE He-
OCTOPOKHOTO OOpaIleHus CO ITTaHTaMW B MpoIlecce UX TPAHCIIOP-
TUPOBKHM, CITyCKOMOABEMHBIX orepanusax u gp. lloatomy cytecTBy-
10T crernuaabHble TpeGoBanus crangapra AHU mo o6Gparienuio co
mranramu [14].

[TpaBusa o6cuyskuBaHus 1 O6paIieHNs C HACOCHBIMHU  IIITaH-
ramu.

1. Ilpu TpaHCTIOPTUPOBKE W IKCIIyaTallMd IITAHT HEOOXONMO,
9TOOBI MITAHTM W WX KOHI[bI He yAApsauch HU 060 UTO, MOTYyIIee
BbI3BATb BMATUHBI wuju u3ru6 mranr. IloBpexjenue pe3bObI
IpeAyNpeXKIAeTcs MyTeM YCTAaHOBKHU MPeJOXPAHUTEJIbHBIX KOJIIau-
KOB W 3arjiyiiek. BMATHHBI, WCKPUBJIEHUS WJN W3THO IITAHT
CUMTAIOTCS HEUCIPABUMBIMU JeheKTaMu U TPeOyIoT 3a0paKkoBKU
MITAHT.

2. Illtanrm ciaemyer 1O BO3MOXKHOCTH TPAHCIIOPTUPOBATH U
CKJIQINPOBATh B YIIAKOBKE JI0 MOMEHTA YCTAHOBKHM WX B CKBaXKUHE.
[ pacmakoBKM IITaHT HEOO6XOAUMO TIOJb30BATHCS TOAXOSIINM
MHCTPYMEHTOM, HE TOBpEXJAIONINM INTaHTH. B ocobeHHOCTH CJIe-
JlyeT oracarbcs W3ruba IITaHT.

3. Hu B koeMm ciayuyae Helb3si OWTb MOJIOTKOM IO TIPEIOXPaHU-
TeJIbHBIM KOJIIIaKaM pe3bObl My(ThI MU MO caMUM My@TaM, IO BbI-
CaXEHHDBIM KOHIIAM WJHU JIbICKaM TI0J KJio4. OauH-eJUHCTBEHHBIN
yIap MOXKET IOBPEeAuTh JI0OYyI0 YacTb IITAHTH WM MyQTbI Ha-
CTOJIBKO, YTO BO3HHUKAeT OIIACHOCTb ee IIPEK/IEeBPEMEHHOIO paspy-
TITEHWS.

4. Ha akcryatalimoOHHYIO BBIMIKY WJIM MadTy arperaTta IITaHTH
cJe/lyeT 3aTaCKUBATH IOMITYYHO, ¢ 0COOOI BHUMATENbHOCTBIO, CJie-
Jis1, 4TOObI IITAHTM HE YAApSJINCh O 3€MJIO, MOCTKHU JuGO APYryio
YacTh BBIIIKYM MJIN MayThl. KpoMe TOTO, HEOOXOAMMO MpeAyIpeanTh
ype3MepHOe M3rnbaHue IMITAHT BO BPeMsl WX 3aTaCKIUBAHUS.

5. [lns npenorBpalieHuss HENPAaBUJIbHOTO CBUHYMBAHUS HEOOXO-
JIMMO YCTAHOBUTD BBINIKY WJIW MAdTy arperata TakuM 06pa3oM, 4TO-
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ObI IITaHTa HAXOAWJACh TOYHO HAJ[ IEHTPOM CKBa’KHHBI, KOTJA OHA
cBOOOJIHO BUCUT Ha 3JIEBATOPE.

6. Korga pesp6a Hullesst MTAHTK [ONajaeT Ha My@Ty, IMITaHTa
JIOJDKHA BHMCETb COBEPIIEHHO MPSIMO, 4TOOBI MPEAYIPEAUTh KOCYIO
nocaaky pesbObl. B corydae kocoii mocagku Heo6XOIUMO pasbequ-
HUTb coellMHEeHWe W o6paboTaTh HUMIEb IJIANKOH, a MydTy —
METYMKOM. 3aTeM OUYUCTUTHh Pe3bObl, IMPOKOHTPOJIUPOBATh HX CO-
CTOSIHME ¥ BHOBb CMAa3aTh.

7. Ecim i cCBUHYMBAHUS WM PA3BUHUYMBAHUS HITAHTOBBIX CO-
e[IMHEHUNl [PUMEHSIOTCS pydYHble KJIOUH, CJEAYyeT MPUMEHSTD
TOJIBKO KJIIOYHW, MPUTOJHBIE JsI JAaHHOW paboTel. [l cBUHUYMBA-
HUsSI, HAIIPUMEP, PEKOMEHYIOT NMPUMEHSTh J[Ba KJIOUa C PYKOSITKa-
MU COOTBETCTBYIONIeH mimHbl. Kak mpaBujo, TpU WM YeTbIpe
CUJbHBIX y/Iapa OMBITHOTO pab0overo JAl0T JOCTATOYHBIM KpPYTAMUil
MOMEHT.

8. C 1eJsiblo [OCTMKEHUS HAWJIydIllero PaBHOMEPHOTO Bpallalo-
IIET0 MOMEHTA PEKOMEHAYETCS TPUMEHSATH ITHEBMATUYECKUE WU
TUPaBJINYECKHUE ITAHTOBBIE KJIOUU. [Ipu oMoy aTux Kioueil yua-
eTcs MPUKJAJIbIBATh PABHOMEPHBI MOMEHT CBUHYMBaHus. He mory-
CKaeTcsi MHOTOKpATHAs IePeCcTaHOBKA KJII0Ya ITOCJIE TIONAIaHusT OTIop-
HBIX IMOBEPXHOCTEH JPyr Ha Jpyra, MOTOMY 4YTO 3THM CO3/Ial0TCS
BpaIaiole MOMEHTHI, 3HAYUTETHHO IIPEBDIIIAIOIINE PACUETHBIE.

9. [lng mosyueHus yIOBJIETBOPUTEIHHOTO CBUHUYMBAHUS Pe3bOO-
BBIX COEJMHEHWI HACOCHBIX IITAHT, Pe3bObI JTOJKHBI ObITh YUCTbHI-
Mu, 6e3 MOBPEXKJAEHUN M XOPOIIO CMa3aHHbIMU. Pe3bObl JIOJIKHBI
JIETKO CBUHYMBATBCS /10 YTOpa, YTOOBI TepeaBaeMblii Bpamaonnii
MOMEHT CO3/1aBaJl MPE/IBAPUTEJbHYIO 3aTSKKY, MPEIOTBPAIIAOITYIO
pasbenWHEeHNEe KOHTAKTHBIX ITOBEPXHOCTEHl BO BpeMs pPaGOTHI
Hacoca.

10. Baskneiilllee 3HaUYeHHE HUMeeT TEXHUYECKOE COCTOSHHUE aBTO-
Maruyeckux KJjiodeil. KpaiiHe BaKHO TepPUOAMYECKH KOHTPOJUPO-
BaThb BCE MOMEHTOMEPbBI U 00Ilee COCTOSIHME BCETO KJIOYa B IEJIOM,
MIOTOMY YTO B MHOM CJIydyae MOTYT MOJYYUTbCS COBEPIIEHHO JpYyrue
pPe3yIbTaThl.

11. Ilpu pasbegunenun coeguHenuii (B 0CO6EHHOCTH PYyYHBIMU
KJII0YaMH) HE B KOEM CJIYy4Yae HEJb3sl YAapATh MOJIOTKOM IIO INTaHIe
u mydre. Ecom He ymaercs pas3beUHUTD COeJUHEHUE OOGBIMHBIM
MyTeM, CJEAyeT TO0Jb30BATLCS COOTBETCTBYIOMUMHU KJIOUYaMU C Py-
KOSITKAMU U yAJUHUTEJISIMU.

12. Kaxnayio mydry, O KOTOPOH yAapsian MOJOTKOM, CJeIyeT
or6pakoBatb. IlepekpyunBanue cOeIMHEHUsI MOBPEXKIAET OTOPHDIE
MOBEPXHOCTH MYy(TbI M INTAHTH, KPOME TOTO, MOTYT IIPOU30UTH
CcpbIB pe3bObl HuImeass U o6pa3oBaHUWE TPEIUH Ha 3aKaJeHHbIX
TTOBEPXHOCTSX.
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13. Ilpu cBWHYMBAHUU CcJeayeT oOpaliarbh BHUMaHHWE Ha TO,
yTO6BI MyQTa IMJIOTHO TpuJjerasa K OypTy mTantu. B ciayuae
OTCYTCTBUSI ILJIOTHOTO MpPUJETaHus HeoOXOAUMO PA3belUHUTh CO-
e/IlHeHNe, OYUCTUTD, IIPOKOHTPOJUPOBATh U BHOBb CMa3aTb.

14. Ecnu mtaHroBasi KOJIOHHA [€MOHTHUPYETCSI, TO Tepen Io-
BTOPHBIM MOHTQ)KOM INTAHTH CJeIyeT TIIATeJbHO ITPOKOHTPOJIIPO-
BaTh Ha gedextol. IlITaHrn ¢ Haceykam¥, WCKPUBJIEHHBIE WJHA H30-
THYTBIE, IMEIOT HEUCHpaBUMble Ae(eKTbl U JOJLKHBI OBITh 3a6paKo-
BaHBI.

15. Ilpu pa3BUHYMBAHUU COEJIMHEHUS HEJb3S TOBPEX/IATh
pe3b6bl 1 GYpTHI.

16. Ecsim HeT ycTpoiicTBa AJS MOABECKM INTAHT HA BBIMIKE UJIH
MayTe, MEMOHTAX ITPOU3BOAMUTCSA MO OJHOM NITAHTE C MOCJeNYIOIen
VKJIaIKOH 6e3 mpoBucanus. Ilpm aToMm ciemyer nelcTBOBAaTH € Ta-
KO Xe OCTOPOYKHOCTHIO, YTO ObLIa YKA3aHA BBIIIE OTHOCUTEIHHO
obpailieHnss ¢ HOBBIMU IITAHTAMU.

[nsg puutenbHONl pPAGOTHI IITAHTOBOI KOJOHHBI HEOOXOINMO
yMeTb TPAaBUJIBHO €e PacCuuTaTh W 1moao6parhb. 3a py6ekoM TIOy-
YUJIU pacipoCTpaHEHWE pa3JUYHble METO/bI pacyeTa INTAHTOBBIX
KOJIOHH. 3a KPUTEepHUH BBIGOPA MITAHTOBOW KOJOHHBI OEPYyTCS CJie-
JIyI0TIUe TTOKA3aTesn:

MITAHTOBASI KOJIOHHA JIOJKHA ObITb JIETKOW M MPOYHON U BBIIEP-
JKUBATh MepeMeHHble HATPY3KH;

MITAHTOBast KOJIOHHA He [[OJDKHA CHJIbHO PAaCTATUBATHCS TPH Ha-
IPY’KEHHH, TaK KaK 3TO BeJeT K YBEJWYEHUIO MOTEPh XOJa TLIyH-
JKepa, a TakKe K YBeJTWYEHUIO AUHAMUYECKUX HArpy3oK, JeiCcTBY-
IOMUX Ha HeeE;

HITAHTOBAasi KOJIOHHA € OOJIbIION [l0JIell BEPOSITHOCTU JIOJIKHA
obecrieunBaTh Ge3aBapuitHylo paboTy B TeueHHe 3aJaHHOTO CPOKa
AKCILTyaTalluu.

W3BecTHO, 4TO pa3pyllieHue NITAHTOBOI KOJOHHBI HOCHUT yCTa-
JIOCTHBII XapakTep, MO3TOMY OO0Jiblliee PaCIpPOCTPAHEHWE TIOTYYH-
JIM METO/Ibl pacyeTa, OCHOBAaHHbIE HA pacyeTe HAa yCTAJOCTb.

Pacuer Ha YCTaJ0CTh C NMOMOIIBIO JUArpaMMbl Cmura

[unarpammy CMmuTa TOJMyYaroT TPU HUCIHBITAHWSX PACCUUTHIBAE-
MBIX INTAHT B cpefax, OMM3KNX K CKBaKMHHBIM. Jlmarpamma (puc.
5.33) mpencrasisier co60il 3aMKHYTBIiI MHOTOYTOJIBHUK U COCTOHUT
U3 JIByX JIOMaHbIX JuHuil: A, B;, C, cOOTBeTCTBYIOIIEHl 3aBUCHUMO-
CTH O, OT O, U A,, By, C, COOTBETCTBYIONIEH 3aBUCUMOCTH Oy,
OT O,

[IpuHnIMTT pacyeTa MTAHTOBOW KOJIOHHBI C MOMOIIBIO JIHATPAMMbI
Cumuta caepytomuii. [l KOHKPETHOW CKBaXUHBI W BBIOPAHHOTO
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Puc. 5.33. [dumarpamma npe- Omax A

JleJIbHBIX HanpsbKeHuil  (aua- Omin

rpamma CvmuTa) A71s1 pacuera

HITAaHTOBBIX KOJIOHH
A,
0 \ 4 >
ch

A,

pexxuma akcryatanun HIICHY paccuuthiBaioTcsi MakcuMasbHast
P,.. 1 MUHUMaJbHas P ; Harpy3kn B TOYKe MOJBecCa IITAHT 10 U3-
BECTHBIM 3aBUCUMOCTSIM WJIM OTPEAESIIOTCS 110 JAMHAMOTPAMMAaM.
3areM 3a[AI0TCS [UAMETD INTAHTU W €€ TUI B WHTEPBAJE pacuera.
ITocsie 3TOTO OMPEAETSIOTC Opyx = Prox/ [ue (T fuy — TLIOIIAAB
IIONEPEYHOr0 CeYeHHs] WTAHIN); Opy = Prin/fur Op = (Opay +
+ Opi) /2. VIMeromuecs: 3HAYEHHUS Oyyyy, Opin, O, HAHOCSAT Ha M-
rpammy CMHUTa M TIOJYYAIOT [BE TOYKU — X ¢ KoopauHaTaMu (O,
O.,) 1 y ¢ KoopiauHatam (O, O). Eciu aTH TOYKH X M y OKa-
3BIBAIOTCSI BHYTPU 3aMKHYTOTO MHOTOYTOJIBHUKA, TO IITAHTOBAS KO-
JsonHa noxo6pana BepHo. Ecim ke o6e TOYKM WM Ja’kKe OJHA U3
HUX OKAXKEeTCsI BHE MHOrOYTOJIbHUKA, TO HITAHTa BbIOpaHAa HEBEPHO,
T.e. HEOOXOAMMO WJIM YBEJIWYUTH JUAMETp IITAHTH, WJHU K& OCTa-
BUTb TOT K€ [MaMeTp, HO M3MEHUTb Tull (MaTepuas, MeTOibl yII-
POUHEHMS U TaK jajee).

[Ipu pacuerax MoOXeT NMpUMeHSATbCsT Auarpamma Duinepa, Tpe-
cTaBJsIoNasa co6oit ynpoileHHyo auarpaMMmy Cmura.

Pacuer mranroBoii kosoHHsl o guarpamme MK]J
(Mypa — Kocnepa — fcnepa)

Muorue ¢upMbI, TPOU3BOJAIINE IITAHTH, JJIA pacdera IINTAHTO-
BBIX KOJIOHH TIPECTABJSIOT 3aBUCHMOCTD [OMYCKAEeMBIX HaIpsKe-
HUH O,,, /S MTAaHT KOHKPETHBIX THIOB B (PYHKIUU OT K03(pPuIu-
eHTa acuMMerpu4HOCTH nukaa (puc. 5.34)
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o} H/Mm? Puc. 5.34. MakcuMaJibHbIE

Aot > JIOIyCKaeMble HaIpPsDKeHUsT
300 B 3aBHCHMOCTH OT KO3(-
S200h ¢uipenTa acuMMeTpUYHOC-
ARD3 TM IUKJa JJs  IITaHT
250 - PA3JHMYHBIX THIIOB NPH HUX
paGore BO BHEKOPPO3HOH-
HOi1 cpesie (IITaHTM NPOM3-
200 N2p Boactea SBS, Ascrpust)

VM125 [14]

150
1 1 1 1 1 1

o o1 02 03 04 05 06 r

r= Pmin/Pmax'

JlnarpamMMoii ToJIb3yI0TCS CaeAyIomuM o6pa3oM. [lJasi KOHKpeT-
HBIX CKBAJKUHHBIX yCJOBUiT HaxoaaT (aHAJOrM4YHO IIPeAblAyLIeMy
caywao) P, u P,;,. 3ateM paccuntbiBaercs koapduuument r. Ha
JmarpaMMe [IJiS BBIOPAHHOTO THIA INTAHT ONpPEAessSeTcs [OMycKae-
MO€ HAIPSDKEHUE O,,,. 3aT€M PACCUUTBIBAETCSI O, A BBIOPAHHO-
ro auaMmerpa wraur. IIpousBogurca cpaBHenue Oy, U O,,. Lcian
Opax MEHBIIIE O,,,, TO BbIGODP C/ieJIaH MPAaBUJIbHO, €CJIM HET, TO pac-
YeT cJielyeT MOBTOPUTD JJS JPYTOro AMaMeTpa WJW TUTIA IITAHT.

Takum o6pa3oM, MpU MCIOJb30BAHUU IMTAHT 3apyOeKHOTO TIPO-
W3BOJCTBA W pacyeTe KOJOHH 3apyOeXKHBIMU METOAaMU HeoOXOIH-
MbI BBIIIETIPUBEJCHHBIE 3aBUCUMOCTH WJU JPYyrHe aHAJOTHYHOTO
TUIA, cojiep:Kaiiye HHPOPMAIMIO O TIPe/leJbHbIX 3HAUEHUSIX JIOITy-
CKaeMON HarpyskKu O,,, B 3aBUCUMOCTH OT Oy, Ompin, AMILIUTY/IbI
HaNpsDKEHUH, a Takyke O MaTepuajie ITAaHT, BUAAX YIPOYHEHUU W
CKBa)KUHHBIX YCJOBUII.

5.3. BeiGop HacocHoro
000py/I0BaHKS M PesKkuMa PadOThI MITAHTOBBIX
YCTaHOBOK

[Ipu skcmryartamuy MITAHTOBBIX HACOCHBIX YCTAHOBOK BO3HUKA-
eT psija npo6JieM, CBSI3aHHBIX € OOecTieueHueM, C OJHOH CTODOHBI,
MAKCUMAJIbHOTO /e6UTa CKBAXKUH, a C JAPYrod — JOCTATOYHOU Ha-
JIeKHOCTU B paboTe 060pYyHAOBAHUS.

OnuH ¥ TOT Xe MeOUT CKBAKUHBI B OGIIEM CJydyae MOKHO obec-
MEYUTh MHOXKECTBOM PA3JIMUHBIX PEXUMOB pPabOThl HACOCHOTO 0060-
pynoBanusi. Cpew 3TOTO MHOMKECTBA CYIIECTBYET W ONTHMAJbHAS
00J1aCTh, WHAWBUAYAJbHAS [T KaXKI0W KOHKPETHONW CKBAKUHBI.
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3amavya BBI6OpPA HACOCHOTO OOOPYJOBAaHUS M PEKMMa OTKAYKU CBO-
JUTCS K MaKCHUMU3AINK 1e6UTa CKBAKITHBI.

Pacder MakcuMMaJbHO BO3MOJKHBIX OTOOPOB KMIIKOCTH M3 CKBa-
SKUHBI TIPM COXPAaHEHUU [OCTATOYHOI HAJeKHOCTH PabOThl HAcOC-
HOTO O0GOpYIOBAHUST OIpEENsIeTcss yCJIOBUEM COBMECTHON paboThl
CHCTEMBI TJIACT — HACOC — JUPT:

Qrm = Kr{p(prm - paaﬁ);
Qu = f(H’ Al’ q’r n)’

rae Q,, — NPUTOK XMJKOCTH U3 Iaacta; K., — xkoadduuuent mnpo-
OYKTUBHOCTH CKBaXXUH; p,, — IJACTOBOE MdaBJIeHWE; P, — 3a00ii-
Hoe naBjenue; Q, — daxrtuyeckas mojada Hacoca; H — ruay6uHa
CIIyCKa Hacoca 1o BepTukasu; Al — yjjuHeHHe CTBOJA CKBAKUHBI
B MecTe MojiBecKr Hacoca (/IS HAKJIOHHBIX CKBAXWH); ¢, — Teope-
THYecKad Iojada Hacoca; M — Koa( UIMEHT ToJayu Hacoca.

Jlns TPOTHO3MPOBAHUSI pemialoT cucreMy ypasHenwii  (5.1),
TepBOe M3 KOTOPBIX OIKCHIBAET MPUTOK >KUJAKOCTH U3 ILJacTa, a
BTOpOE — To/Ia4y HACOCHOW ycTaHOBKH. OCHOBHYIO CJIOXKHOCTb TIPH
pelIeHUH CHUCTEMbl BBI3bIBAET BTOPOE ypaBHEHHE, HECMOTPS Ha TO,
YTO HMeeTcsl JeTePMUHUPOBAHHASA MaTeMaTHyecKass MOJeNb [IJs
IPOTHO3UPOBAHUS TIOJA4M IITAHTOBOH YCTAaHOBKHM. B cuiay psga
OPUYNH B HACTOSIIEe BpEMs 3Ta MOJEeJb He MOKeT OBITh WCIIOJIb-
30BaHa /IJId TPOBEJIEHNS PACUYETOB C TPHUEMJIEMOW [ TPAKTUKH
TouHOCThIO. Tak, HampuMep, [AJsT ONpeesJeHNsT yTeueK >KUAKOCTH B
mwiymkepHoit mape A.M. Ilupsepasuom paspaborana dopmyna s
JIaMUHAPHOI 1 TypOyJienTHOl o6aacteit. OQHAKO, KAaK MPABUJIO, He
M3BECTEH 3a30p MEXAY IJIYH)KePOM M IUJUHIAPOM HAcoca, a TPyIl-
na I0CaJK1, IIpUBeJeHHas B IIacIOpTe HAcoca, 3a4acTylo He COOT-
BeTCTByeT (haKTUYECKOMY 3a30py, Kak ycraHoBjaeHo A.A. Wnmyp-
3WHBIM. JKCIIEPUMEHTAIbHBIX PAabOT, BHOCSNINX SICHOCTDH, YTO TPO-
TeKaeT vepe3 3a30p — He(Tb, BOJA WM 3MYJbCHS, B 3aBUCHUMOCTU
OT OOBOJIHEHHOCTH M PEOJIOTHMYECKUX CBONCTB OTKAYMBAEMOHN IIPO-
OYKIMK, He MPOBOAMJIOCH. Takxe 0OCTOAT Jesa ¢ pacueToM yTedek
Yepe3 KJallaHbl, BIAUSHUS AedOpMaIUil MTAHT, TPYO W T...

[Toatomy myisi Gosiee HAAEKHOTO MPOTHO3WPOBAHUS TIOJAYU TJIy-
6unHOTO Hacoca A.H. AZIOHWH peKOMeHIyeT YyYUTBIBATh HE MO/IAI0-
niecst pacuery oObeMHble MOTEPH HA OCHOBAHWM CTATUCTUYECKUX
JAHHBIX TI0 CKBakmHaM 3aJiexxku. B mocaemnyiomem 10.I. Banumun
MOJATBEPJUJ 3Ty PEKOMEHJAINIO, ITIOJYYUB 3aBUCUMOCTb Koaddu-
nuenTa nogauu A CHIH na ApJsiaHCKOM MeCTOPO’K/EHUU.

Vcxonst M3 3TUX TPEATOCHIJIOK, JJIsS ONUCAHWUS] 3aBUCHUMOCTHU KO-
adduimenHTa mogaun Hacoca OT JaBJEHUS B MpUeMe MCMOJb3YIOT
ypaBHeHue [25]

(5.1)
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- pnp (52)

c+kpnp ’

re p,, — JaBJeHHe Ha IIpHeMe Hacoca; ¢, kK — dMIMPHYECKHE KO-
3dPUIUEHTDI.

[l KaskIoTO MECTOPOXK/IEHUSI OIIpefieJITIoT CBOM 3HA4YeHHWS Ha
OCHOBe 06pabOTKHU MPOMBICJOBBIX JAHHBIX MyTeM TOCTPOEHUS 3aBU-
cumocTu KoadduimenTa mojgaun Hacoca OT JABJEHHUS HA €0 IpH-
eMe.

Pemras cucremy ypasuenuit (5.1) ¢ yuerom (5.2), mosyuaem

Qox = Kiy(Prs = Pu = P
rae

pM = 071(Hc]<6 - HII)pCM;

—b+,b? +4kK§pcAp
Prp = ) (53)

2K ’

mp

b=cK,, +q,— K

np;
Ap = prm - 0’1(HCKB - HII)pCM - py;

H_, — ray6uHa 10 BepXHUX OTBepcTuil mepdopanuu 1Mo BepTHKa-
JU; p, — AaBJEHUE Ha YCTbe CKBAXKMUHBI; P, — ILIOTHOCTb OTKAduU-
BaeMOU JKMIIKOCTH HIXKe IpHueMa Hacoca;

G, = 1440%2511; (5.4)

D — pmameTp TIyHXXKepa Hacoca; S — JJAWHA X0/a TOJUPOBAHHOTO
MITOKA; 7 — YUCJIO KaYaHWi TOJOBKU OaJlaHCUpA.

3nauenusa mapamerpos (5.4) ompegensior pexum paboThl Ha-
COCHOH yCTAaHOBKH.

Ha puc. 5.35 mpuBeser mpuMep TpadUUecKOTo peIeHus ypas-
nennss (5.1) ansg TpexX THHOTETHMYECKHX CKBAKUH C OMHAKOBBIM
TJIACTOBBIM JIaBJCHWEM W PA3JUYHBIMUA KO3(P(UIIMEHTAMH TIPOIYK-
TUBHOCTH.

Boi6op peskrMa OTKauKu M TUIa 060PYIOBAHUS MTPOU3BOIAUTCS C
YUETOM CJIeIYIONINX OCHOBHBIX TPe6OBAHUIL:

npu BbI6Ope THUNA TPHOPUTETOM IMOJb3YIOTCS IITAHTOBbIE HACO-
CBI BCTABHOTO FWCIIOJTHEHUS, a NPH HAJUYIUH OCJOKHSIONNX YCJIO-
Buii (ormoxkeHust mapaduHa, THICA, COJEH, KOPPO3HOHHOCTH Cpe-
JIbl) CJIelyeT TPUMEHSTh HEBCTABHbBIE HACOCHI,

UCKPUBJIEHUE CTBOJIA CKBAXKUHBI B MECTe€ YCTAHOBKU HAcoca He
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H ks QonT1 QOHTZQOHT3QmaX2 an

Puc. 5.35. Muarpamma Q—H coBMecTHOI paGoThl IJIaCcTa U HACOCHON YCTAaHOBKH:
H, — ray6uHa nmogsecKu Hacoca; d, — AMaMeTp IITAHTOBOro Hacoca; Q.. — Ae6ur

H H

CKBaXMHDBI [IJIA HACOCOB Pa3HbIX [IHAMETPOB; Qmax —  MaKCHUMaJbHBII IIe6I/IT
CKBa’XHHDbI; Qn - HOTeHI_[I/IaJII)HbII‘;I }_'[EGI/IT CKBa’XHHDI; H_, — craruyeckuii YpOB€HDb

cr
JKHUIKOCTH; H:J. — AUHAMHWYCCKUU YPOBEHDb KUIKOCTU; H *I‘leél/IHa IIPOAYKTUBHO-
TO IlJlaCcTa

CKB

NoJuKHO mpeBbimarTh 2° Ha 10 M; yron HaKJIOHA JOJUKEH OBITb He
6osee 42°. B mportuBHOM cJyyae TIyOWHA TMOJBECKH HACOCA JOJIK-
Ha OBITh yMEHbIIEHAa [IaroM, COOTBETCTBYIOUIUM IHAry WHKJIMHO-
rPaMMBbl;

3a/jaHHasg mojava Hacoca obecrmeunBaercs HamOOJIbIIeH INHON
XO/Ia CTAaHKA-KavaJKW, HAMMEHbBIINM JUaMETPOM HACOCAa W UUCJIOM
KadaHuil.

Cobutiofienne yKa3aHHBIX TpeGOBaHUIl CITOCOGCTBYET CHUKEHUIO
OCJIO;KHEHUI BO BPEMsl MOJ3€MHBIX PEMOHTOB, YMEHbBIIEHUIO HArpPY-
30K Ha CTAaHOK-KAYaJKy W HaNps’KEeHWW B INTAHTaX, yCTaHOBKe O60-
Jiee JIETKOTO OOOPY/IOBaHWS B CKBAKWHY ¥ MEHBIIEMY PacXOmy
3JIEKTPOIHEPTUH.

[Toce onpepenenus napamerpos orkauku (D, S, n, H,) nepe-
XO[MM K pacueTy M TOAGOPY PABHOIMPOYHOI IMITAHTOBOW KOJIOHHBI.
Pacder KOJIOHHBI TTPOU3BOJST C YUYETOM CHUJI BSIBKOTO M TI'PAHUYHOTO
TpeHus. [Ipu oTcyTCTBUU JAaHHBIX O BS3KOCTH OTKAYMBAEMOW IPO-
QKA B TIOJOCTH HACOCHO-KOMIIPECCOPHBIX TPyO WCHOJIb3YIOT
pacyeTHbIll MeToZ onpenesneHus 3(h(dEKTUBHONW BS3KOCTH BOAOTA30-
HeTAHBIX 3MYJbCUI IO [JAHHBIM IIPOMBICIOBBIX HUCCJIEIOBAHUIA.
[Ipu otkauke BA3KUX HedTel M3 YCJIOBHO BEPTHKAJIBHBIX CKBAXKHUH
(opMupoBaHWe Harpy30K Ha INTAHTM B OCHOBHOM OTIPEIEJSETCS
BSI3KOCTBIO TPOAYKIINU, a B HAKJIOHHBIX CKBaXKWHAX K HUM J00aB-
JISIOTCSL CUJIBI TOJYCYXOTO TPEHUS WITAHT O TPYOBl W B ILJIYHXKEP-
HOHl mape, MpuyeM CHUJBbI THAPOJNHAMUYECKOTO TPEHUS YyBEJTMYNBA-
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I0T COCTABJISIONIYIO TOJYCYXOTO TPEHHUS 3a CUET TIOBBINICHWS HATs-
JKEHUS TIMTAHT, PACMOJOKEHHBIX HIDKE WJIW BBINIE WCKPUBJIEHHOTO
ydacTka.

B HaKJIOHHBIX CKBa)KMHAX CUJIBI TPEHHS B IMOJ3eMHON YaCTU
MITAHTOBOW yCTAHOBKM MOTYT JOCTHTaThb OOJBIINX 3HAYEHMWI,
MO3TOMY CKODOCTb HHCXOJSIIETO BUKEHWS IITAHTOBOH KOJIOHHBI
YMEHbBINAETCSI, ¥ TMPU OOJBIIUX CKOPOCTSIX OTKAYKH MOJUPOBAHHBIN
IITOK OTCTaeT OT TOJOBKM OajJlaHCHpa, 4YTO TIPUBOAWT K YAapy
MJIYHXKEepAa M CHUKAET HAJeKHOCTb KOJOHHBI mitanr. [lostomy m3
YCJIOBUSI CHHXPOHHOCTU [IBUIKEHUSI INTAHT U TOJIOBKH OGajiancupa
CTaHKA-KayaJKW TIPU XOJle BHU3 PACCUUTHIBAIOT JOIYCKAEMYIO
CKOPOCTb OTKAYKH.

ITo ckBaxxmaaM CaMOTJIOPCKOTO MECTOPOXKAEHUS MOJydYeHa
zaucuMocTb M = f(p,,) U IATH TPy CKBAXXHH C Pa3JMYHBIME
ne6utamu. Ha puc. 5.36 moctpoenbr rpaduku 1Mo cpenHeB3BelieH-
HBIM CTATUCTUYECKUM 3HAYEHUSIM KOI(PPUIMEHTOB IIOJAYU U JaB-
JIEHWH Ha TpUeMax HAacOCOB [ PA3HBIX JeOGUTOB CKBAKWH.

I'paduxn anmpokcuMIpPOBaHbI (PYHKINOHATHHON 3aBHCHMOCTBIO

n=—tw (5.5)
c+ kpll[)

rie p,, — JaBjeHne Ha npueme Hacoca, Mlla; ¢, k — aganTaruon-
Hble KOO UIMEHTDI, 3aBUCcAIME OT AeOUTa CKBAKUHDI

0-5 510 10-20 20-40 > 40
10,47 0,868 0,636 0,23 0,36
5,02 3,04 2,04 1,66 1,42

B nactosmee BpeMs Ha HeTemOOBIBAIONINX MPEINPUSITUAX IS
mo60pa MITAHTOBBIX KOJIOHH HCHOJIb3YIOTCS PAa3JndHble TAGJIUIbI
u auarpammbl. O4eBUHO, MOA60P KOJOHH II0 TaKUM TabJauIaM Ipa-
BOMEPEH TOJbKO [IJII YCJIOBHO BEPTUKATIbHBIX CKBAXWH, B KOTOPBIX
Harpyska Ha HITaHTH BO3pacTaeT OT Hacoca K JHEBHOW II0BEPXHOC-
TH TI0 JUHEHHOMY 3aKOHY. B HaKkJIOHHO HalpaBJeHHBIX M HMCKPUB-
JIEHHBIX CKBaXKMHAX B 3aBUCUMOCTH OT KOH(PUTYpPAITMW U KPUBU3-
HbI CTBOJIA CKBAKUHBI M3MEHEHUE OCEBBIX U M3TUOAIOIIUX YCUJIHH
HOCUT HeperyJgapHbiii xapakrtep. Ilostomy mno wmertoguke bai-
HUIIWHedTM pacuer u moAGOP KOHCTPYKIIUU MITAHTOBOW KOJOHHBI
BBITIOJIHSIOT /ST KaXK/I0H KOHKPETHOW cKBakuHBI. C 3TOW IIeJbI0
MIPOM3BOJAT PacyeT HArpy30K 1O OT/AEJbHBIM CTYTEHSIM KOJIOHHBI,

! OnTuMusaiust TeXHOJOTHYECKUX MAapaMeTPoOB PAaGOThl HAKJIOHHO HallpaBJIEH-
HBIX CKBa)KuH, o6GopynaosanHbix ycranoskamu CIIIH/K.P. ¥Ypasakos, M.H.
AGaya-nuna, M.A. 3ansnueB m 1ap./ /Ikcmnyaranns HedTSHBIX MeCTOPOXK/e-
nuit  3anmaanoii Cubupu: C6. mayu. tp. HuxueBaprock HUIIUnedprs. — M.:
BHUNMOSHTI, 1991.
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1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Pnp, aT™ p"p, aT™M

Puc. 5.36. 3aBucumocts koadpdunmenta nogaun Hacoca 1 OT JABJIEHUS HA €TO TpHEMe
Pyp AIsE CKBAXKHH C PA3JHYHBIM [e6HTOM KujKocTH Q:
a = 0-5m/cyr, m = p,, /(10,47 + 5,02 p,); 6 = 5-10 »’ /cyr, m = p,,/(0,868+
+3,044 p,); 6 — 1020 ™* /cyr, m = p,./(0,36+2,042 p,); 2 — 2-40 v’ /cyr,
n'=p,,/(0,232+1,161 p,)

JAJbHEHINI WX aHajJu3, KOMOWHMPOBAHHBIN mepe6op dYucJa
MITAaHT B KaX/JOW CTYIeHW U BBHIOOD HaWaydniell KOHCTPYKIIUU
IITAHTOBON KOJIOHHBI.
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Bbi6op MecTa yCTaHOBKH

[Ipn 3HAYWTETHPHOM OTKJIOHEHUM IITAHTOBOTO HAcoCa OT BEpTH-
KaJl ycJoBHs paboThI KJIAMAaHOB yXyAIMIaoTcs. B ¢Bsg3u ¢ aTuM o1-
pelesIAoT AOMYCTUMBIN yTOJI HaKJIOHA, 00eCIednBaroONNil yCcToiun-
Byl0 paGoTy CKBa)KMHHOrO Hacoca. EcJu yroJ HakJOHa CTBOJIA
CKBaXUMHbI B MECTE€ YCTAaHOBKHU HACOCa IIPEBbIIIAET [[OHyCTHMbeI
O, TO TJIyOUHY HOABECKH Hacoca HeOOXOJMMO YMEHBIIHUTDH IIaroM,
COOTBETCTBYIOIUM WHKJNHOTDAMME CKBAKIHBI.

Hane:xHOCTh paboThl HACOCHOTO OGOPYAOBAHMS B 3HAYNTEJIBHON
CTE€IEHU 3aBUCUT OT CWJI, BO3HUKAIONIUX B Mape€ TpEHUA TIJIYH-
JKep — IUJMHAP, KOTOPble Pe3KO BO3pAacTaloT IpH u3ruée Hacoca.
B cBsi3u ¢ 3TMM HEOOXOIMMO OINpPEAEIUTh PAAUYC CKBAKUHBI R,
MO3BOJISIIOMNN pacrosaratb Hacoc 6e3 aedopMarui:

2
= 01250, +(D, +dy) (5.6)

R ,
Da _dH

C

rae [, — mowna Hacoca, M; D, — BHyYTpeHHWI auaMeTp 0GCaIHOM
KOJIOHHBI, M; d, — HAPY)XHBII AMaMETP HAcoca, M.
Paanyc ocu cTBOMA CKBOKMHBI B MECTE PACHOJIOKEHUS HAacoca

gy 6

C .
2sinay

rae ]l — [IJINHa [Iara MHKJIXHOTpaMMbl, M; O, — HpOCTpaHCTBEHHbII'/JI
yroJ, Tpajyc,

(x0=\§“‘Aoc2+Acp2sin227°‘, (5.8)

3/ecb Aol — pasHuIla 3€HUTHBIX YTJOB HA KOHIAX IAara WHKJIWHO-
TpaMMBbl, TPaayc; A@ — pasHHUIAa a3MMYyTATbHBIX YIJOB HAa KOHIIAX
mara WHKJIWHOMETPUH, TPaayc; o — CyMMa 3€HUTHBIX VTJIOB, Tpa-
ayc.

IIpm yrmax OTKJOHEHHWSI OCH CKBOKHHBI OT BEpTHKAJIN B
MecTe YCTaHOBKH Hacoca 6oJsiee 12° MCKpPHUBJIEHHE CTBOJIA CKBAXKU-
Hbl He J0JoKHO mpeBbimath 30" wa 10 M. ITO orpaHuveHnvie BBO-
IUTCS JJid TpeAOTBpAIleHusT m3rnb6a OCH MUJIMHAPA HAcoca MOJ
COOGCTBEHHBIM BECOM, TaK KaK M3-3a BBICOKOI I'MOKOCTH KOpIyca Ha-
coc npu Gosbiux HakJoHax (Bbime 12°), pacrosarasicb Ha HUXK-
Hell o6pagyiolneii 06cafiHOi KOJOHHBI, TIOBTOPSEeT MPOMUIL CKBa-
SKUHBI.
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[onmyckaemMasi CKOPOCTh OTKAYKH BSA3KUX KU/KOCTeN

Bpitiie 6bL10 MOKAa3aHO, YTO CUJIBI THAPOAMHAMUYECKOTO TPEHUS
BO3pacTaioT MPOMOPIMOHAILHO CKOPOCTH OTKAYKM IIPU  ITPOYUX
paBHBIX YCJOBUAX. B pesysbrare CKOPOCTb HUCXOJSAIIETO JIBUKeE-
HUS IITAHTOBOH KOJIOHHBI YMEHBINAeTcs, W TpH OGOJBIINX CKOPO-
CTSIX OTKAUKHM MPOWMCXOAUT OTCTABaHHeE TIIOJMPOBAHHOTO INTOKA OT
TOJIOBKHM GaJIaHCHPA, YTO B AAJbHEHIIEM HNPUBOAUT K yAapy M, Kak
CJIE/ICTBUE, K CHUKEHHWIO HAJI€KHOCTH KOJIOHHDI.

Kpome Toro, u3 pesynbratoB skcrnepumentoB (puc. 5.37) Buj-
HO, 4TO KO3(PUIMEHT I0Zauu Y] HACOCHOW YCTAHOBKU C yBeJuye-
HUEM CKOPOCTH OTKayK{ © BOo3pacraeT IIPU IIOJbeMe KakK I1J1acTo-
Boit Bogbl (kpuBast 1) u gerasupoBanHoil HedTu (KpuBas 2), Tak u
BojoHepTanbIx amyabcnit (kpusbie 3, 4). Takum 06pasoM, CKO-
pPOCTb OTKAYKK M 3(PPEKTUBHOCTb PAGOTbI HACOCHOW YCTAHOBKHM Ha-
XOJIATCSI B HEKOTOPOW NMPOTUBOPEUYNBOI ¢BsA3U. Mcxoisd u3 omnucaH-
HOTO, MOKHO 3aKJIOYUTb, YTO ONTHMAJIbHON SBJSETCS MaKCHMaJlb-
Hasgd CKOPOCTb OTKAuyKM, He JOIlycKalollasg OTCTaBaHUs I10JHUPOBAH-
HOTO IMITOKA OT TOJIOBKH GajaHCHpa.

Ucnomb3ys 3aBucumocth A.C. BUPHOBCKOTO, MOXKHO TOJYUYUTD
PaBEHCTBO, MPU KOTOPOM MMeeTCs 3HAuY€HWE HYJIEBOH HATPy3KU B
TOYKEe TI0/[BECA IITAHT:

E
‘me—*vx = PLU’
a

rne ¢ = f./(fi + [); fur [~ — TJIOIAAb TIONEPEYHOTO CEYEHUS CO-
OTBETCTBEHHO IITAHT U TPyO; E — MOMAyJb yIPYyrocTH MaTepHuaja
mranr (E = 2,110 H/cmM?); @* — cKOpocTb 3ByKa B Marepuasa
LITAaHT; ¥, — CKOPOCTb TOYKM IIOJBECa INTAHT B KOHIIE HadyaJbHOI
nedopmanuu; P, — Bec IITaHT.

n
1
0’9 | /
2
0,81
o °
0,7 3
L 4
Puc. 5.37. 3asucumocrts 0,6
ko3¢ dunmenta moxauum 1 0.5 / | |

Hacoca MITAHTOBOH yCTaHOB-
KH OT CKOPOCTH OTKQuKH V 0,5 0,6 0,7 0,8 v, mlc



CKOpOCTb TOYKM TOJBEca IITAHT B KOHIE HadaJbHON nedop-
Marnnun

0 = nS
=
30(1-g)’
rae n — YUCJO XO40B B MI/IHYTy; S — [OQJIMHa XO0/Ja TOYKH IIo/BeCa
¢
IITAHT; @ = —— — OTHOIIIEHWe BPEeMeHU Ilepuojla pasroHa KO Bpe-
T /2

MEHU TOJYIUKJIa paboThl TIyOMHHOTO Hacoca.
C HEKOTOPbIMU JONYUIEHUAMUN ITPUHUMAETCA

A
z2—y
M S

rae A — HavaJbHas geopMaius MITaHT.
[Ipn xome BHM3 JWHUS AMHAMOTPAMMBI MOXKET KOCHYTBCS HyJe-
BOI Touku u3 ycaosuss W = g 110 3aBUCUMOCTH

+ P, = Lutlyy

P K
q

i}

rae P, — Bec KUIKOCTH.

CiieoBaTeibHO, MAKCHMAJbHOE YCKOpPEHIe MOXKET ObITb PABHBIM
YCKOPEHUIO CBOGOHOTO TIA/I€HYI.

OrTcioga MakcuMaabHast CKOPOCTb

o= 2-30-q, _ 230 gh .
n nS ’

Y =1; v =nS,/30.
[IpenesbHast CKOPOCTb OTKAYKH
Z)llp = 4’8'1073P>K/ﬁll'

Opnako cymectByionue Metogukn A V. Agonunna u B.Y. [lanu-
MOBa TPUMEHUMBI JJII pacyera KPUTUYECKOTO 4YHCJIa KadyaHul
JIUTITh TIPU OTKAYKE MAJIOBSI3KUX JKUJIKOCTEN.

st onipejiesieHnst TOMyCKaeMoO CKOPOCTH OTKAYKM PAcCMOTPUM
3a/1a4y HUCXOJSMIETO ABMKEHMS NITAHTOBOW KOJIOHHBI TIPU OTKayKe
BSI3KMX 3MYJIbCUH, C PEOJIOTHMYECKON TOUKW 3PEHUS BeAyIux ceOst
KaK HbIOTOHOBCKUE >KH/KOCTU.

CoOTBETCTBHE PEKOMEHAYEMOTO 4YHCJIA KavyaHUW HeoOXOIUMO
MPOBEPSTH O YCJIOBUIO

J10117 (59)
rae
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_-aS+ ‘\c“‘(aS)Z +8bS
on )

0,218

3/1€Chb

_s uLm>®
a=1,69-10"4=2__
mT
b= q(}\'PIIIT_PI'_PKJI _Prm[_Pun)
P,

T

[TapameTpsl, Bxoasmue B ypapuenus (5.9), BBIUUC/IAIN 110 CJe-
JTytorM (opmysiam.
Cuna TSKecTH IITAHTOBON KoJoHHBI, H:

pm=9,81y21f4, (5.10)
p 11

rjge y — IJIOTHOCTb MaTepHaJja IITaHr, Kr,/m%; [, — pauHa i-it CTy-
MEHN TTAHTOBOM KOJOHHBI, M; [; — ILIONA/Ib IOTIEPEYHOTO CeYyeHust
i-it crymenu, M% i — YMCJIO CTyIEHE.

Cuna Apxumena

P = 9,81ym211fi, (5.11)

=1

TJI€ Yoy — IIOTHOCTH CHUJIBI, KT,/ M.
Cuna TpeHus MeKIy TIYH>KEPOM U IIHJIHHIPOM

P, = 2500D,

rae D — auameTp Hacoca, M.

Cuibl, BO3HUKAIONIKME 32 CUET THU/IPABJIUYECKUX COTPOTUBJIEHUN
B HarHeTATeJbHBIX KJamaHax, BbruucJsaior no ¢opmymne N.C. Cre-
HaHOBOIL:

kS n?DY(D? - d}
P, =3,43-10-+ } D D7 —do) (5.12)
Mde
rjge R — 4KUCJI0 KJIANAHOB; 7 — YHCJIO KAYaHWUN TOJIOBKH B MUHYTY;
d, — IuamMeTp OTBEPCTHA B Cee KJaamaHa, M; W, — Koadduuuent

pacxoja.
Cusa BS3KOTO TPeHUS ITAHTOBOM KOJIOHHBI TP XO/le BHU3

P = av = 16,9uLom>®, (5.13)
rae W — AuHaMmdeckas Bs3kocTh, Mlla-c; L — pjauHA IMTAaHTOBOM
KOJIOHHbBI, M; U — CKOPOCTb JIBUKEHMS IITAHT, M/ C;
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S, M

Puc. 5.38. Kunematuka

JIBIOKEHHS] TOJIOBKM GaJsiaH-
cupa (1) ¥ KOJIOHHBI IITaHT
1,2 —6):
2,5+ 1-S=3Mn=28"2-
3 w= 0,55 Tla.c, a = 5% 3 —
w = 0,77 Ilac, a = 5%
4 —u=0,98 Ilac, a = 5%
20 - 4 5—u=118 Hac, o = 5
5 6 —u=0,98 Ilac, a = 25°
L5} 6
1,0 -
05}
] ] ] ]
0 0,75 L,50 225 300 Tc

m = dU.[T/dHKTI

3nech dy, — Auamerp mrtaHr, M; d,. — BHyTpennuil auamerp HKT,
M.

[To w3n0xkeHHON BbBINIE MeTOAWKEe OBLIW TPOBEIEHBI PacdeThl
JUIS PA3JUYHBIX 3HAYEHUN BSI3KOCTU MPOAYKIIUU CKBAKUH U PEXKU-
MOB OTKAQYKU.

Kak Bugno us pesysbratoB pacuera (puc. 5.38), npu paHHOIf
CKOPOCTH OTKAYKU BSI3KOCTH JKHAKOCTH ¥ yTJe OTKJOHEHUS OCU
CKBA)XIHBI OT BEPTUKAJIN OTCTaBaHME TOJMPOBAHHOTO IITOKA OT TO-
JIOBKH GajlaHCHpa Pe3KO BO3pacTaer.

IdddexruBnas Bsa3kocTh BOAOHEDTIHONH IMYIbCHH
[0 JAaHHBIM MPOMBICJIOBBIX HCCJIEIOBAHUI

BsaxocTb BOOHE(TSHBIX 3MYJbCHI 3aBUCHT OT psifa (PaKTOpOB,
OCHOBHBIMH W3 KOTOPBIX SBJSIOTCS COOTHOIIEHWE BOJABI U HedTH,
uxX (PU3NKO-XUMHUUYECKUE XapaKTepUCTHKU, [UCHepcHOCTh a3,
temneparypa u ap. OmnpejeseHHas 4acTb MEePEYNCIECHHBIX (HaKTo-
POB U3MeHSeTCs 110 Mepe IPOJABUKEHUS 3MYJbCUM K YCTBIO CKBa-
skunbl. IIpu pacuere cucTeMbl IJacT — Hacoc — JUMT U BBIOOpE
OTITUMAJIBHBIX 3HAUEHWH TapaMeTpPOB 3TOM CHCTEMBI HEOOXOIMMO
3HATDb BSI3KOCTb 3MYJbCUU B IOJOCTH HACOCHO-KOMIIPECCOPHBIX
tpy6. OHaKo B HacTosilee BpeMs OTOOp IIyOMHHBIX 1Po6 U3 IMO-
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aoctu HKT ¢ momompio cymiecTBytonieil TeXHUKN 3aTPyAHUTEJIEH.
Kpowme Toro, B cuiy psija TpUYUH HEBO3MOXKHO 3aMEPUTh BSI3KOCTD
npo6 aMyJbCUU B UX TEPBOHAYAIBHOM COCTOSHWH.

[ToaToMy TpensioxKeH pacyeTHbIH MeToJ| ornpejeneHus 3ddex-
TUBHON BSI3KOCTH BOAOHEMTSAHBIX IMYJIbCHIA TIO JJAHHBIM MTPOMBICJIO-
BBIX WCCJIE/IOBAHUNA.

PmT_Pli:i“nH_PT‘PT””_PHH (5 14)
2,62-102cSnD2(D? - d2) d;' +16, 9poLm>®® ' '

0=

rie O — addexTnBHAS BS3KOCTb MyJbcHil, M>/c; PM'— munu-
MaJbHAs HArpy3Ka II0 JIaHHBIM AnHaMorpaduposanus, H; ¢ — unc-
JIO HATHETATEJbHBIX KJANaHOB; d, — AMaMeTp OTBEPCTUS B CejlJie
KJanaHa, M; p — IUJIOTHOCTb IIPOAYKIMM B HACOCHBIX TpPybax,
Kr /M™% © — CKOpPOCTb I€peMelleHns ITaHT B MOMEHT JeHCTBUS Mu-
HUMAJbHOW HArpy3ku, M,/ cC.

[lnsa pacuyera 3pexTUBHON BSBKOCTH WCIOIH3YIOTCS TapaMer-
PBI TIPENIECTBYIONIET0 peXXuMa paboThl MTAHTOBOH YCTAHOBKH.

9.6. Pacuer mTaHroBoii CKBa:KUHHOM
HACOCHOU YCTaHOBKU
no cranaapry AHU

[Tonpo6Hoe omnucanue MeToja pacyera, mupeanaraemoro AHU,
mano B Tekcre crangapra AHWPR11L. OtedecTBeHHBIE METO/IbI
pacueta OCHOBBIBAIOTCS Ha MaTeMaTUYeCKUX MOJeNsAX paGoThl
MITAHTOBON KOJIOHHBI. BcusiencTBue sToro manabie (HOPMYJIBI He-
CKOJIbKO TPOMO3/JIKM W HE COBCEM Y/JOOHDI [IJII PYYHBIX PacyeTos,
XO0Ts uccaenoBanusMu A. V. AJoHWHA IMUPOKO NpuMeHsieMble Qop-
myJsipl A.C. BUpHOBCKOrO /I8 pacyera IITAHTOBBIX KOJOHH ObLIN
CYIIECTBEHHO YIpPOIIeHbl. TeM He MeHee OTeYeCTBEHHbIE METOINKH
JTAaf0T JTOCTATOYHO XOPOMNIYIO CXOAWMOCTH C JIEWCTBUTEIbHOCTHIO.

Y amMepmKkaHCKHX METOJ0B pacuera NpuHIMN Apyrou. [lpumens-
eMble 3aBUCUMOCTH ObLIM IOJy4YeHbl HA OCHOBE CTATUCTUYECKON
06paboOTKH MPOMBICJIOBBIX JAHHBIX W HOCST SMITMPUUYECKHUI WU IT0-
JyaMnupuueckuii xapakrep. [l mzobpaskeHusi pe3yabTaToB ObLIH
MOJTyYeHbl 3aBUCUMOCTH, CBs3bIBaloline Koadduimentsl u 6e3pas-
MepHBbIE BEJWYWHBI, KOTOPBbIE OMPEAESIOTCS TPU ITIOMOIIA HOMO-
TpamMM.

[ling pacuera MakCUMaJbHBIX M MUHUMAJIbHBIX HArpy30K B TOY-
Ke TIo/iBeca mTaHr B Poccun HamboJIblliee paclpoCTpaHeHNWe U TIPH-
3Hanue nonyuusan dopmynabl A.C. Bupnockoro u A.Vl. Amonuna.
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B Eporme Gosbliiee TpuMeHeHUE HaNJIN 3aBUCHUMOCTH Mujuica u
Cronerepa, HoOcsIME TOJYIMIUPUUYECKUN XapakTep.

Pasnuunbie pa6oTel, poBejeHHble Kak B Poccum, Tak u 3a py-
6eK0M, KPUTUYECKH PACCMATPUBAIOT METO/bI pacyera Muiica u
Caonerepa.

Ilo maHHBIM OfHMX MccJeloBaTesel, IPOBOJAUBIINX CpPaBHEHUE
pPacUYeTHBIX JAHHBIX C Pe3yJabTaTaMW JAMHAMOMETPUYECKUX W3Mepe-
HWH, TOJy4eHO, YTO MaKCHMasbHas Harpyska Ha IITaHTY B TOUYKe
mojBeca mo Muuicy — CrioHerepy saHmkena Ha 12,6 %, cooTBert-
CTBYIOII[ME K€ 3HaueHHUs Harpy3oK, IoJydeHHbIX 1o Meroay AHU,
3aBblleHbl HA 8,5 % [14].

[Ipu pacuere YCIIIH mo meromy AHU 3ajatorcst mapameTpsl,
3aTe€M OHM IMPOCYUTBIBAIOTCS, W TTOJyYeHHBIH pe3yJbTaT CpPaBHUBa-
eTcsi ¢ HeoOXOUMBbIM. Ecu pe3ysbTar CUJIbHO OTJIMYAETCS OT WC-
KOMOT'0, TOT/Ia BBOJSTCS KOPPEKTUBBI U pacyeT IPOBOJUTCS 3aHOBO.

JanHblil MeTo/ BKJIIOYAET TPU 3Tara:

1. IlpenBapuTesbHO 3aJAI0TCA MapaMeTpbl YCTAaHOBKM, HMpUYEM
B pacueTax MCIIOJb3YIOTCS CHUMBOJIbI U €IMHMIIbI U3MEPEHUS 110
AHU:

JUHAMWYECKIH ypoBeHb kuakoctu H, ¢GyTol;

ray6mHa To/iBecKu Hacoca L, ¢yTor;

YHUCJIO IBOMHBIX XOJ0B B MUHYTY N;

JUIMHA X0/la MTOJMPOBAHHOTO IITOKA S, I0HM;

JuameTp ILIyHxxepa D, [ioiim;

cpesHad maoTHOCTb skuakoctd G B HKT, T,/ M3

HoMuHAMBHBIN nuameTp Tpy6 HKT, miofim;

JMaMeTp MTaHTW 1 KOMOMHAIMSA HITAaHTOBOIl KoJIoHHBI (0HOCTY-
neHyaras WM JABYXCTyNeHYaTasn);

[IpUMeHeHNe SKOPS B HUXKHEH 4acTH KOJIOHHBI.

2. Oupepnendiores ciaefyonue BeJUYUHbIL:

JJIMHA Xofa ILIyHXepa S, AoiM;

mojlaya HacOCHOM yctaHnoBku PD, Gappesieli B CyTKH;

MaKcHUMaJbHasl HarpysKa B Touke mojseca mrtanr PPRL, ¢yntsr;

MUHUMAaJbHAsA HArpy3ka B Touke nojaseca mrtanr MPRL, dyutsr;

MaKCUMaJIbHBI KPYTAIIMH MOMEHT BEIOMOTO Bajla KPHUBOIIHUIIA
PT, dyunro-mioiim;

momHocth CK PRHL, in.c.;

HeoO6XOINMBIN Bec ypaBHOBemeHHoro rpy3a CBE, ¢ynT.

3. CpaBHuBaiorcsi pacueTHble 00beMbl 00BN U JIPyTHE Tapa-
METPbl C HYXHbIMU 3HadeHUsAMHU. [Ilpu HeoOX0[UMOCTH BBOJATCS
KOPPEKTHUBBI.

Ipumep. UsBecTHble BEJUYMHBI: JAMHAMUYECKUIl  ypOBeHb,  OXKujaeMblil

H =2953 ¢yra (900 m); riay6una noasecku Hacoca L = 3937 dpyro (1200 M); uuc-
JIO JIBOMHBIX X0/10B B MUHYTy N = 8; [JHHAa XoJa IOJIMPOBAHHOrO IITOKa S = 71
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moiim (1,8 m); amamerp miaymxepa D = 13/, moiima (43 MM); KOJIOHHA IITaHT,
npearaeMas u3 pexomenganmii AHU: 37,5 % — 7/, moiima (22 mm), 62,5 % —
3/,4 moiima (19 MM); mmortHocTb kuakoctu G = 0,9 1,/M°%; aumamerp tpy6 HKT
23/ moiima (60 Mm).

ITyctp kononna HKT ne saskopena.

Jlns mociefylomero pacyera OIpeJe/NM HCXOAHbIe JaHHble M3 TAGJIHII.
1. Bec 1 ¢oyta AutHHBI MITAHTOBOH KoJoHHbI B Bozyxe (tadm. 5.20) W, = 1,855
dyur/dyr. Jlanuplii Bec yKazaH ¢ yd4eTOM CTYIEHYATOCTH KOJOHHDBI (/151 KOJIOHHBI

nomep 76).
Ta6nauma 5.20
ITapameTpbl IITAaHTOBOIi KOJIOHHBI
Tua- IMocTosH- Kosionna mrranr, % pasmMepoB

Homep | MeTp Bec |nas ynpy-| Koad-

KOMOW- | MJIyH- | INTAHT | TOCTH GE,, dbuu-

HALUU | JKepa W, 10~ eHT 1 P 7 3 5

MITAHT D, (l)yHT// JioiM / 4acTo- 1/ 1 /e z =

JTI0HM dyr dynt- Tl F,
cuna-pyr

35 Bce 1,135 1,270 1,000 - - - - 100
65 1,06 1,307 1,138 1,098 - - - 34,4 | 65,6
65 1,25 1,321 1,127 1,104 - - - 37,3 | 62,7
65 1,50 1,343 1,110 1,110 - - - 41,8 | 38,2
65 1,75 1,369 1,090 1,114 - - - 46,9 | 33,1
65 2,00 1,394 1,070 1,114 - - - 52,0 | 48,0
65 2,25 1,426 1,045 1,110 - - - 58,4 | 41,6
65 2,50 1,460 1,018 1,099 - - - 65,2 | 34,8
65 2,75 1,497 0,990 1,082 - - - 72,5 | 27,5
65 3,25 1,574 0,930 1,037 - - - 88,1 | 11,9
66 Bce 1,634 0,883 1,000 - - - 1100,0| -
75 1,06 1,566 0,997 1,191 - - 27,0 | 27,4 | 45,6
75 1,25 1,604 0,973 1,193 - - 29,4 | 29,8 | 40,8
75 1,50 1,664 0,935 1,189 - - 33,3 | 33,3 | 33,3
75 1,75 1,732 0,892 1,174 - - 37,8 | 37,0 | 25,1
75 2,00 1,803 0,847 1,151 - - 42,4 | 41,3 | 16,3
75 2,25 1,875 0,801 1,121 - - 46,9 | 45,8 | 7,2
76 1,06 1,802 0,816 1,072 - - 28,5 | 71,5 -
76 1,25 1,814 0,812 1,077 - - 30,6 | 69,4 -
76 1,50 1,833 0,804 1,082 - - 33,8 | 66,2 -
76 1,75 1,855 0,795 1,088 - - 37,5 | 62,5 -
76 2,00 1,880 0,785 1,093 - - 41,7 | 58,3 -
76 2,25 1,908 0,774 1,096 - - 46,5 | 53,5 -
76 2,50 1,934 0,764 1,097 - - 50,8 | 49,2 -
76 2,75 1,967 0,751 1,094 - - 56,5 | 43,5 -
76 3,25 2,039 0,722 1,078 - - 68,7 | 31,3 -
76 3,75 2,119 0,690 1,047 - - 82,3 | 17,7 -
77 Bce 2,224 0,649 1,000 - - 100,0, -
85 1,06 1,883 0,873 1,261 - 22,2 | 22,4 | 22,4 | 33,0
85 1,25 1,943 0,841 1,253 - 23,9 | 24,2 | 24,3 | 27,6
85 1,50 2,039 0,791 1,232 - 26,7 | 27,4 | 26,8 | 19,2
85 1,75 2,138 0,738 1,201 - 29,6 | 30,4 | 29,5 | 10,5
86 1,06 2,058 0,742 1,151 - 22,6 | 23,0 | 54,3 -
86 1,25 2,087 0,732 1,156 - 24,3 | 24,5 | 51,2 -
86 1,50 2,133 0,717 1,162 - 26,8 | 27,0 | 46,3 -
86 1,75 2,185 0,699 1,164 - 29,4 | 30,0 | 40,6 -




MMponoaxenue tabua 5.20

Iua- TlocTosTH- KoJionna mrasr, % pasMepoB

Homep | merp Bec |maa ympy-| Koad-

KOMGOH- | TJIYH- | IITAHT | TOCTH 6E . | dunum-

Hauu | JKepa W, 10~ eHT 1 " 7 3 5

IITAHT R cbym(/ Joitm / 4acTo- 1) 1 < z <

JI0IM dyt Pynr- Tl F,
cuJia-
q)yT

86 2,00 2,247 0,679 1,161 - 32,8 | 33,2 | 33,9 -
86 2,25 2,315 0,656 1,153 - 36,9 | 36,0 | 27,1 -
86 2,50 2,385 0,633 1,138 - 40,6 | 39,7 | 19,7 -
86 2,75 2,455 0,610 1,119 - 44,5 | 43,3 | 12,2 -
87 1,06 2,390 0,612 1,055 - 24,3 | 75,7 - -
87 1,25 2,399 0,610 1,058 - 25,7 | 74,3 - -
87 1,50 2,413 0,607 1,062 - 27,7 | 72,3 -
87 1,75 2,430 0,603 1,066 - 30,3 | 69,7 - -
87 2,00 2,450 0,598 1,071 - 33,2 | 66,8 - -
87 2,25 2,472 0,594 1,075 - 36,4 | 63,6 - -
87 2,50 2,496 0,588 1,079 - 39,9 | 60,1 - -
87 2,75 2,523 0,582 1,082 - 43,9 | 56,1 - -
87 3,25 2,575 0,570 1,084 - 51,6 | 48,4 - -
87 3,75 2,641 0,556 1,078 - 61,2 | 38,8 - -
87 4,75 2,793 0,522 1,038 - 83,6 | 16,4 - -
88 Bce 2,904 0,497 1,000 - 1100,0| - - -
96 1,06 2,382 0,670 1,222 | 19,1 | 19,2 | 19,5 | 42,3 -
96 1,25 2,435 0,655 1,224 | 20,5| 20,5 | 20,7 | 38,3 -
96 1,50 2,511 0,633 1,223 22,4 | 22,5 | 22,8 | 32,3 -
96 1,75 2,607 0,606 1,213 | 24,8 | 25,1 | 25,1 | 25,1 -
96 2,00 2,703 0,578 1,196 | 27,1 | 27,9 | 27,4 | 17,6 -
96 2,25 2,805 0,549 1,172 | 29,6 | 30,7 | 29,8 | 9,8 -
97 1,06 2,645 0,568 1,120 | 19,6 | 20,0 | 60,3 - -
97 1,25 2,670 0,563 1,124 | 20,8 | 21,2 | 58,0 - -
97 1,50 2,707 0,556 1,131 | 22,5| 23,0 | 54,5 - -
97 1,75 2,751 0,548 1,137 | 24,5 | 25,0 | 50,4 - -
97 2,00 2,801 0,538 1,141 | 26,8 | 27,4 | 45,7 - -
97 2,25 2,856 0,528 1,143 | 29,4 | 30,2 | 40,4 - -
97 2,50 2,921 0,515 1,141 | 32,5 | 33,1 | 34,4 - -
97 2,75 2,989 0,503 1,135 | 36,1 | 35,3 | 28,6 - -
97 3,25 3,132 0,475 1,111 42,9 | 41,9 | 15,2 - -
98 1,06 3,068 0,475 1,043 | 21,2 | 78,8 - - -
98 1,25 3,076 0,474 1,045 | 22,2 | 77,8 - - -
98 1,50 3,089 0,472 1,048 | 23,8 | 76,2 - - -
98 1,75 3,103 0,470 1,051 | 25,7 | 74,3 - - -
98 2,00 3,118 0,468 1,055 | 27,7 | 72,3 - - -
98 2,25 3,137 0,465 1,058 | 30,1 | 69,9 - - -
98 2,50 3,157 0,463 1,062 | 32,7 | 67,3 - - -
98 2,75 3,180 0,460 1,066 | 35,6 | 64,4 - - -
98 3,25 3,231 0,453 1,071 | 42,2 | 57,8 - - -
98 3,75 3,289 0,445 1,074 | 49,7 | 50,3 - - -
98 4,75 3,412 0,428 1,064 | 65,7 | 34,3 - - -
99 Bce 3,676 0,393 1,000 | 100,0f - - - -
2. Hocrosiuaas ymnpyroctn jgas mradnr (em. Ttabn. 5.18) E, = 0,795-107°

mioiim / dynT-cuna-gyr. aunpii koapUIHEHT ITOKasbiBaeT, Ha CKOJBKO [IOHMOB
VIUIMHATCS 32 CYET CUJI YIPYTOCTH OTPE30K KOHKPETHOW IMITAHTOBOW KOJOHHBI [IJIH-
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HOil 1 ¢yt npu geiicTBun Ha Hee pacrsarupawolieil cuibl B 1 ¢ynr. [laHHblil K03(-
(unmeHT yKazaH ¢ y4€TOM CTYHNEHYATOCTH KOJIOHHDI.

3. Koadduunenr uacrorsr (onpesgensiercs KOHCTPYKIMEH U TUIOM IITAHTOBOR
kosonnsl) (cm. Tabu. 5.18) F, = 1,088.

4. Tocrosimuasg yupyroctu gas tpy6 (em. taba. 5.18) E;, = 0,307 x
x 107% moiim / pyur-cuna-byr. lanusiii koaddUIMEHT MOKa3bIBAET, HA CKOJbBKO
JUOIMOB Y/IIMHUTCS 32 CYET CUJ yIpPyrocTu orpe3ok koHkperHoro HKT pnumnoit
1 ¢yt npu geiictBun Ha Hee pactaruBaionieil cuianl B 1 GyHT.

[Iposesem pacuer koaddpuireHToB U 6e3pa3MEPHBIX BEJMYMH.

s Toro 4yTo6bI OIPENEeSUTb MCKOMblE BEJIUYMHBI, B CTaHIAPTE
AHU wucnonbayiorcst 6e3pasMepHble ITapaMeTpbl, XapaKTepHu3yIo-
mue yCcJIOBUS pabGOThl YCTAHOBKHU, B YACTHOCTH [TUHAMHUKY pPabOTHI
IITAHTOBO KOJOHHBI. (DU3WIeCcKWil CMBICJ aHHBIX ITapaMeTpoB Ta-
KOB, YTO OHM ITIOKA3bIBAIOT CTEMEHb MCKAKEHUS 3aKOHOB JIBIKEHUS
TOJIOBKH OalaHCcHpa IIpH Ilepefaue JBIKEHUS uepe3 IITAHTOBYIO
KOJIOHHY IJIyH)Kepy Hacoca.

1. Bec cronba kuakocTH HanA IIyHXKepoM F| = 0,340GD*H =
= 0,340-0,9-1,75%2953 = 2767 dpynros (1255 kr).

2. KoadpduimenTt, yInTbIBAONINH YIPYTOCTh MITAHTOBOH KOJIOH-
et 1/K, = E,L =0,79510%3937 = 3,13:107 moiimos / dpynt. [lan-
HbIfl K02(UINEHT MOKA3bIBAET, HA CKOJbBKO [IOUMOB YyIAJMHUTCS
BCSA INTAHTOBasg KOJOHHA TpU JeHCTBUM Ha Hee pacTATuBalollei
cuapl B 1 ¢yHT.

3. Koaddurment, yduTbIBaIONMIA TOTEPI0 XOja TJIYH)Kepa Ha-
coca BcaeactBue jgedopMaIiy  MTAHTOBOW KoJIoOHHBI, SK, =
=S/(1/K,) =71,/3,13107 = 22683 ¢dynra. [lauubiii xoadpduu-
€HT MMOKA3bIBAET, KaKas [O/DKHA ObITh IPUIOKEHA K IITAHTOBOU KO-
JIOHHE PpacTiaruBaionias Harpys3ka, 4ToObl OHA YIPYTrO YIJUHHUJIACDH
Ha 3Ha4YeHHWe XO0/la TOYKU II0/JBeca IITAHT.

4. Bespasmepnspiii  koadpdunuent F,/(SK,) = 2767 /22683
=0,122.

5. bespasmepnnrit  koaddunuent N /N, = NL /245000
= 8-3937 /245000 = 0,129.

6. Bespasmepubiii  koadpdurment N /Ny =(N /N,)/F.
=0,129,/1,088 = 0,119.

Koadppummenrsr F,/SK,, N/N,, N /N, wucnonbpayorcs
AN Haxoxzaenua mapamerpos S,/S, F,/SK,, F,/SK,, F;/SK,
[0 JAuarpamMMaM JiJjisg [OCJEAYIOIIero pacuera [JIMHbI XO[a ILIyH-

JKepa, MaKCUMaJsbHOW, MuHuUMaJbHO# Harpysku B TIIII, momHo-
CTM Ha TIOJMPOBAHHOM NITOKE W pacyeTa YpPaBHOBEIIUBAIONIETO
rpysa.

7. Koaddumuent, yuutbBaomuii ynpyroctb koJsouabsl HKT,
1/K, = E,.L = 0,307-107%3937 = 1,209-10" mwoiimos / pynur (ra6.
5.21). KoadduimenTt noxkaspiBaeT, Ha CKOJbKO [IOHMOB yAJIUHUTCS

179



Ta6auma 5.21
ITapamMeTpbl HACOCHO-KOMIIPECCOPHBIX TPYG

ITocTrosinnas

Juamerp HapyxHbrii Buyrpennunii ITnomamn yupyrocri E,
HKT, JHaMeTp, AuaMerp, CeueHUs, KB. . 0",

JoiiM JIoiiM JIoHM JToiM moiim / ynr-

cuna-pyr

1,900 1,900 1,610 0,800 0,500
28/ 2,375 1,995 1,304 0,307
27/ 2,875 2,441 1,812 0,221
3/, 3,500 2,992 2,590 0,154
4 4,000 3,476 3,077 0,130
4/, 4,500 3,958 3,601 0,111

Bcst komonHa HKT npu fefictBum Ha Hee pacTATMBAONIEH CHJIBI B

1 ¢yHT.
OrnpesiesnM JUIMHY X0/la IUTYH)KEpa M 110/jauy YCTAHOBKH.

1. Ucxopast n3 MOJy4eHHOro 3HadeHns: Ge3pa3MepHbIX Koa(du-
mentoB N /Ny u Fy/(SK,), no puc. 5.39 koadpduimenT anHbl

L7 F,/SK,= 005 1]

L6 0,10 T
yavi ||

it

1.4 DAV.P.5d H

’ A X 1040 ||

1.3 )4 ||

’ A VLA 1050 1]

A A

1,2 / X 1A

1.1 NNAA X A

’ ZSN _/://;// V1A

L0 | 0,05 0,1 =14 A AAAA

Q 0.9 =11 - _'//4/
& 102 e e

0.8 F——"1 XY,

’ 0.3 P =

0’7 . — ""/

0.6 Z; T

0’5 'y et

0,4

0,3

0,2

0,1

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
NNy —>»

Puc. 5.39. [uarpamma onpenenenusi koapduinenta S,/ S aJsi NOCAeAYOMET0 pac-
Yera [JIMHBI X0/a IUIyHKepa
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xozxa miaymxkepa S,/S = 0,9. JlanHoe COOTHOIIEHME IOKa3bIBAET,
Ha CKOJIbBKO W3MEHUJIACh JJWHA XOJa TIIYH)Kepa 3a CuUeT BJIUSHUS
YIOPYTOCTU HMITAHTOBOW KOJOHHBI M BOJIHOBBIX SIBJI€HUHN, TTPOUCXO/IS-
X B HeW.

2. lnuHa xona IJIyHXepa ¢ ydeToM ympyroctu kojoHHbl HKT
S, = ((SP/S)S) - (Fy1/K,) = 0,971 — 2767-1,209-10° = 60,6
moiima (1,54 m). IlepBoe ciraraemoe — 9TO JJIMHA XOJa IIyHXKepa
3a BBIYETOM TIOTEPb XOJIa 3a CYET YNPYTOCTH IMTAHTOBOW KOJOHHBI
U BOJTHOBBIX ABJECHUN, MPOUCXOAINUX B Heil. BTopoe ciaraemoe —
3TO TIOTEPH [JIMHBI X0/a 3a cueT ynpyroctu Kojonubl HKT.

3. llomawa wacocHoii ycranoBku PD = O,1166-SPND2 =
= 0,1166-60,6:8:1,75° = 173 Gappeumneii /cyr. Ecau moaydaemas mo-
Jlada Hacoca He yJOBJIETBOPsieT TpebGyeMoil mojade, TO HEOOGXOIUMO
W3MEHUTDH COOTBETCTBYIOMUM 00OPa3oM WMCXOJHbIE JaHHBIE [IJIS BBO-
Jla U TIOBTOPUTbH pacyer.

[lns Toro uTo6bI MPOMOJIKUTD PACYETHI [PYTUX MCKOMBIX Iapa-
METpPOB, TaKyKe HeOOXOIMMO OIpeAeuTh Oe3pa3MepHble MapaMmer-
pbl ¥ KO3 UITMEHTHI.

1. Bec mranrosoii kosonnsr B Bozayxe W = WL = 1,855-3937
= = 7303 ¢pynra (3131 kr).

1,2
1,1
F,/SK,=0,5 ||
Lo 4 0g T
0,9 403 1
AA0,2 -
0,8 dP /8 naguE
/1 1 4/ '/ 0,1 | |
0.7 /| '4/ // /
kg 4 LT ,// 1/ 4
L1
%_ 0.6 -l A /,I
K s LA A A A
] L+ v
1 L~ P
0,4 == = T
1 A1 A
0,3 e -
L1
0,2 = =
0,1 -
0 0,1 0,2 0,3 0,4 0,5 0,6
N/N; —>

Puc. 5.40. Iuarpamma omnpexerenns koaddumuenta F,/SK, 11 nociaenymomero
pacyera MaKCHMAJIbHOW HAarpy3KH B TOYKE MO/BECA INTAHT
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2. Bec mITaHTOBO# KOJOHHBI C YUETOM IOTEPH €e Beca B SKUKO-
cru W, = W[1 - (0,128:G)] = 7303[1 — (0,128-:0,9)] = 6462 byn-
ta (2931 kr).

3. Bespasmepunbiii koapPuiment W, /SK, = 6462 /22683 = 0,285.

4. Bespasmepnbiii kosdduument (ompezgenseM B 3aBUCUMOCTH
or N/N,u Fy(SK,)) (puc. 5.40) F,/SK, = 0,2.

5. Bespasmepnbiii kosdpduument (onpezgenseM B 3aBUCUMOCTH
or N/Nyu F,/(SK,)) (puc. 5.41) F,/SK, = 0,045.

6. Bespasmepubiii koadduinent (onpesessieM B 3aBUCHMOCTH
or N/Nyu F,/(SK,)) (puc. 5.42) F,;/SK, = 0,14.

0,5
F,/SK,=02
0,3
0,1
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0,4 1
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Y
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Puc. 5.41. Iuarpamma onpexenenust koaddmmenra F,/SK, 11 nociaenymomero
pacyera MUHHUMAJIbHOI HATPY3KU B TOYKE NO/IBECA IITAHT
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Puc. 5.42. Iuarpamma omnpegeaenns koadgdummenra F,/SK_ 1ag nociaeayomero
3 r
pacueTa MOIHOCTH HA IMOJMPOBAHHOM HITOKE

Takum o6pa3oM, BBINIENPUBEIEHHDIE HAl/IEHHbIE TTAPAMETPBI I0-
3BOJIAIOT paccyuTarth pabouyme MmapaMeTphbl MITAHTOBOH CKBaXKUHHOU
HACOCHON YCTaHOBKWU.

1. MakcumasnbHasi Harpyska B TOuke mojseca mraHr PPRL =
=W, + (F,/SK,)SK, = 6462 + 0,2-22683 = 11000 ¢pyuros (4990
Kr). IlepBoe ciaraemMoe — 3TO BeC IITAHTOBON KOJIOHHBI B KUKOC-
TH, BTOPOE CJIaTA€MO€ — 3TO BeC CTOJM6A JKUAKOCTH HAJ TLIYHXKe-
pOM W Harpysku, OOYCJIOBJIEHHbIE CHJIAMH WHEPIUU U BUOPAINH
pHu XOJ/le BBEPX.

2. MuauMaJsibHasg Harpy3ka B Touke moaBeca mranr MPRL =
= W, - (F,/SK,)SK, = 6462 — 0,045-22683 = 5441 ¢ynra
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(2968 xr). IlepBoe ciaraeMoe — 9TO BeC MITAHTOBON KOJOHHBI B
JKUJKOCTU, BTOPOE CJIaraeMoe — 5TO CUJIbl MHEPIMM U BUOpaluu
IpU XOjie BHU3.

3. Momuocts Ha  noJupoBanHoM  mitoke PRHP
(F;/SK,)SK,SN-2,53-10% = 0,14-22683-71-8:2,53-10% = 4,6 x.c.

4. Bec ypasnosemmusBamouero rpysa CBE = 1,06(VV, + éFO)

1,06(6462 + %2767) = 8316 ¢ynros (3772 kr).

5.7. UccaenoBanne riyOMHHO-HACOCHBIX
YCTaHOBOK

OcHOBOIt ucceoBaHNs TIyOUHHO-HACOCHBIX MITAHTOBBIX yCTa-
HOBOK SIBJISIeTCSI AMHAMOMETPHPOBaHHE — METO/ OINEPaTUBHOIO
KOHTPOJISI 32 paboOTOil 10/[3eMHOr0 OGOPY/IOBAHUSI U OCHOBA YCTa-
HOBJIEHUST TIPABIJIBHOTO TEXHOJOTUYECKOTO peXiMa paboThl HacoC-
HOU yCTaHOBKW.

CyTb MeTOZa 3aKJI0YaeTcs B TOM, UTO HArpy3kKy Ha CaJIbHHUKO-
BbIi (MOIMPOBAHHBIA) MTOK OmNpeaessaiorT 6e3 moabeMa Hacoca Ha
MOBEPXHOCTh ¢ ToOMoINbio auuHamorpada. Ha Gymare B Bume jama-
rpaMMbl 3aIMCBIBAIOTCS HArpy3KH MPU XO/le BBEPX UM BHU3 B 3aBU-
CUMOCTH OT IepeMelIeHMs ITOKA. 3allucaHHas [uarpaMMma Ha3bIBa-
€TCsI AMHAMOTPAMMOIi.

OmnepaTuBHBINT KOHTPOJb 3a PAGOTONl YCTAaHOBKH TIO JWHAMO-
rpaMMaM BKJIIOYAeT: ONpe/esieHre NPUYNH, BBI3BABIINX CHIDKCHUE
WM TIpeKpalleHne TMoJa4 Hacoca; BBIOOP M Ha3HAuyeHUEe HYKHOTO
BHU/Ia IO/I3EMHOTO PEMOHTA; IPOBEPKY KavyecTBa MPOM3BEJICHHOIO
peMoHTa.

[Ipn piuresnbHOM HaGMIOAEHNN 32 PaGOTOH YCTAHOBKHU C IOMO-
IIbI0 ANHAMOMETPUPOBAHUS MOJOUPAIOT PEeKUM PabOTHI, obecIevn-
BAIONUH HEOOXOAUMBIH OTOOP KUIKOCTH TPU HAWMEHBITUX 3aTpa-
Tax 3HEPruM U HamGoJbleM KO3(p@UIMEHTE dKCITyaTalNu.

[IpocTeiimast TeopeTnyeckass AuHAMOTpaMMa HOPMAaJbHOW pado-
ThI CKBOKMHHOTO Hacoca uMeeT ¢dopMmy napaJuiesorpamma. Ilo ocn
OpAMHAT B MacmiTabe OTKJIAIbIBAIOTCS HATPY3KH B TOUKE ITOJBECKU
IITAHT, a 1O OCH abCINCcC — MepeMenieHns MITOKa. B peasbHBIX yc-
JOBUAX Ha (HOPMY AMHAMOTPAMMBI BJIMSIOT WHEPIMOHHBIC CHUJIBI,
BO3HHMKAIOIIME B CHCTEMe MTaHra u Tpy6a — JKUIKOCTb, M CHUJIBI
TPEHHUS.
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Pacuer s/1eMeHTOB TeOpeTHUECKON AMHAMOTPAMMBI W ee COBMe-
MeHne ¢ TPAKTUIECKOH Ha3bIBAIOT 00PaGOTKON AMHAMOTPAMMEI.

st u3MepeHust ycuyauii U nepemMenieHuil 1Mo JuHaMorpamMme He-
00X0/IMMO ONpPe/IeNIUTh HYJIEBYIO JIMHWUIO, MaciiTaObl yCUJIWH H Iie-
peMelieHus.

HyaeBoii muHuelt n1uHaMorpaMMbl Ha3bIBaeTCS JIMHUL, KOTOPYIO
npoyepuynBaeT JauHamMorpad TpH  OTCYTCTBUM  HArpy3Km Ha
TTOJINPOBAHHBIHN IITOK.

Macmra6 ycuauii — 3HadeHne Harpysku (B Kr) 1pH OTKJOHE-
HUM TUIyIeid Touku camonucia (mepa wad Jyda) 1Mo BEPTUKAJH
Ha 1 MM.

Macmra6 mepemenieHuii — OTHOIIEHWE [JINHBI XOJa MOJHPO-
BAHHOTO NITOKA K JIJINHE 3aNMCAHHON JUHAMOTPAMMBI.

daxTryeckoe mepeMelleHne MOIMPOBAHHOTO IITOKA — PacCTOsI-
HUE MEXIY 3a/[aHHBIMU TOYKAMU JIMHAMOTPAMMBbI, YMHOXXEHHOE Ha
MaciiTab repeMerneHnii.

PaccMoTpuM THIIOBYIO AMHAMOTPAMMY HODMAJIbHOW pPa6GOTbHI Ha-
coca, NOArOTOBJIEHHYIO A o6paGoTku (puc. 5.43).

OcHOBHbBIE TIOKAa3aTeJN, BBIABJsSEMble TPU aHaJu3e JAWHAMO-
IrpaMMBbI, — K03((PUITIEHTHI HATIOJHEHNS Hacoca 1 MOJAvYl Hacoca.

KoadPunrenr wHamosHeHHS Hacoca - OTHOIIEHHE BbICOTHI
croba SKUAKOCTH B paboueil dvacTu IUIMHAPA K JJIUHE XO/a
IJIyHXKepa, T.e. OTHOUIEHWE [JIMHBI npsaAMoi AIT K AJjuHe NpaMoil
bB. B nanHoM ciy4yae OH paBeH elUHUIE.

Koaddunuent mogauum Hacoca - orHoiieHue (hakTuueckoi
oAl K TEOPeTHYecKOil MWW OTHOIIeHWEe MOJIe3HON JIMHBI XOja
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Puc. 5.43. Cxema 00paboTKH AMHAMOrpPaMMbI
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IJIyHXKepa K JAJMHe XOo/a I[I0JMPOBAHHOIO ILITOKA, T.e. OTHOLIeHue
JUHBI IpsiMoit b B X nnunHe auHUU A2

n=5B,,/A2=155,/68 = 0,87.

[To nuHamMorpaMmaM MOXKHO ONpeAeNHuTh 6Gojiee TPUAIATH pas-
JIMYHBIX XaPaKTEePUCTUK PabOThl TJYOMHHOTO HAcOCa W TOJ36MHOTO
obopynoBarusa. Ha puc. 5.44 mpuBeZieHbI TUTOBBIE JIMHAMOTPAMMBI
Pa6oThl HACOCOB.

WNsBectupt aunamorpadbl TrUApPABINYECKHe, MeXaHUYeCKue WU
ajekTpudeckne. Ha puc. 5.45 mpuBeneHa cXeMa THUIPABJINYECKOTO
kapMannoro gunHamorpada UKIH-1 (I'IM-3). Ilpu6op cocrout u3
JIByX OCHOBHBIX YacTell: W3MEpPUTETbHOW W camomnucia. K3mepu-
TeJIbHAST 9acThb COCTOUT U3 Mecno3bl {1 u pwruara 12. Ilosmocts Mec-
[03b1 10, 3amoJHEeHHAsA >KUAKOCThIO (CIMPTOM WMJIM BOJOM), mepe-
KPBIBA€TCSl JIATYHHOI WM PE3UHOBOU MeMOpPaHOW, HAa KOTOPYIO
OTIMPaeTcs TMOpIIeHdb 9.

ImapaBanyeckuii KapMaHHBIH AuHAMOTpad MPHUCIIOCO6GJEH IS
BKJIIOYEHWS] B HOPMAaJIbHbBIE Y3JIbI KAHATHON MOABECKU INTAHT TUIOB
[MKH-3, TIKH-5, [TKH-10. V3MeputenbHyo 4acTb mpuOOpa BCTaB-
JISTIOT MeXX/Jy TpaBepcaMHM KaHAaTHON IIO/IBECKHW IITaHT, B KOTOPOH
paCTATHBAIOIIUE YCUJIMS IITAHT TPeo6pa3yioTcss B YCUJIUSA, COKUMA-
fomue Mecno3y. IIpu aToM poruar /2 HakuMaeT Ha TOpIIEHb 9 U B
MOJIOCTH MECIO3bI 3TU YCUJUS NMPeoOpa3yioTcs B JaBJEHUE >KUIKO-
CTH, KOTOpOe 4Yepe3 KaNWISAPHYI0 TPYOKy 8 BOCIPUHUMAETCS Ma-
HOMeTpUuYecKoil renukouganbuoil npyskunoit 7. Ilpu yBesnuyenun
JIaBJICHUS TIPY’KUHA Pa3BOpAyMBaeTCs, W IPUKPENJCHHOE K Hel
mepo 6 YepTUT JMHUIO HATPY3KH.

Bsank mumarpaMmbl IpUKpeNJieH K CTOJAWKY camonucua 5. Ilpu
JIBICKeHUHM JuHamorpada BBepX HUTh [, TPUKPEIJIEHHAS OJHUM
KOHIIOM K HEIOJBY)KHOW YacTH YCTHEBOTO OGOPYHAOBAaHUS, CMAaThIBa-
eTcsl €O IMKWBA 2, 3aCTaBJiAS €TO BpaIaTbCS BMECTE C XOJOBBIM
BuHTOM 3. Ilpum aTomM xomoBas raifka BMeCTe CO CTOJHUKOM JBWKET-
cs BBEpPX IO HampasJsionieil 4.

B mosoctu BUHTA pacrosioXKeHa CIUPAJIbHAs BO3BpATHAsS IIPy-
skuHa. [Ipm Xoje BBepX NpYy:KWHA 3aBOJMTCS, NMPU XOJ€ BHU3 OHA
pacKpyumBaeTcs W BO3BpallaeT CTOJHK B IE€PBOHAYAJbHOE TI0JIO-
>kenne. Takum oO6pa3oM, CTOJMUK C OJAHKOM IOBTOPSIET JBUKEHUE
CAJIbHUKOBOTO IITOKAa B ompeziesieHHOM Maciitabe. CMeHHbIE TTKUBbI
MMO3BOJIAIOT 3aluchiBaTh IepeMelenne B Macmrabe 1:15, 1:30,
1:45. Ilpenenpt nuamepenus ycusnii 40, 80 u 100 xH.

B cBs3u ¢ pasBUTHEM aBTOMATH3AIMKM U TEJEYNPABJIECHUS B JIO-
6br4e HeTH TOJYyYaIOT PACITPOCTPAHEHUE Pa3JUYHbIE CUCTEMDBI Te-
JIeINHAMOMETPUPOBAHUS CO CTAIlMOHAPDHOW yCTAaHOBKOW W3Me-
PUTEJbHBIX YCTPOHCTB. CyliecTByeT HECKOJTbKO CUCTEM TeJeMHAMO-
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METPUPOBAHUS, PA3JUYAIOINXCS KOHCTPYKIHMEN JaTYNKOB, KaHaJja-
MU UX CBSA3U C JUHAMOCKOIIOM U 3JIEKTPUUYECKOH CXeMOH AuHaMo-
ckoma. Ilpu ocymiectBiaeHnn 000#f M3 CUCTEM TeJieMHAMOMETPH-
pOBaHMA Ha KaXK/IOM CTaHKe-KayajKe YCTAaHABJMBAIOTCSA [IaTYMKN
YCUJIUH U X0Ja, a Ha JUCHETYEPCKOM ITYHKTE — KOMIIbIOTEP C IIPO-
TPaMMHBIM O6ecTiedeHneM, TTO3BOJISTIONINM AMAaTHOCTHPOBATh TeXHIU-
JecKoe COCTOSTHME CKBaKMHHOTO 060DYIOBAaHUS.

3apy6exxHble aHaJoru auHaMorpada TMpeacTaBIeHbl (HUPMOi
"Leutert” (Tepmanusi). OCHOBHBIM OTJIMYMEM SBJISETCS MCIOJIb30-
BaHWe CHJIb(OHOB BMECTO TPYXKUH WM3MEPUTEJBLHOIO 3JIEMEHTA.
®upma "Ehometer” (CIIA) npemnaraer aunamorpad, B KOTOPOM
u3MepeHus BbigatoTcss yepes (1epcoHanbhbiil Komnbotep) K Tu-
ma HOyTOYK.

[lyig mcenenoBaHWs HACOCHBIX YCTAHOBOK BEChbMa BAYKHBIM SIBJIS-
eTcsl ompe/ieieHNe YPOBHS SKM/IKOCTH B CKBa)KMHAX, B YaCTHOCTHU
JUUISL COOTBETCTBYIOIIETO TOTPYKEHUsI HACOCHOTO O6GOpPYIOBAHUS IO/
YPOBEHb.

Craruueckuii ypoBeHb KHIKOCTH — YPOBEHb JKUIKOCTH B OCTa-
HOBJIEHHOH CKBa’KWHE; TTPW 3TOM 3a60ITHOE W ILJIACTOBOE JIaBJICHUS
PaBHBI.

JlunaMuyeckuii ypoOBeHb SKHAKOCTH — YPOBEHb KHMAKOCTH B
peiictBylomeil ckpaxkune (B JaHHOM cjlydae € TJIyOMHHO-HACOCHBIM
060py/I0BaHNEM).

[nsg onpeneseHuss paccToSHUSA OT YCTbs 10 JUHAMMYECKOrO
YPOBHS TIPUMEHSIIOTCS METO/[bl 3BYKOMETPHH.

Hamn6osnee pacrnpocTpaHeHbl pas3JWyHble 3XOMETPUYECKUE YyCTa-
HoBKHU, Hanpumep, III-1 mia cKBaXWH C [aBJeHUEM B 3aTPyOHOM
npoctpanctee 0,1 MIla. IIpunnun aeiicTBuUS 3TUX YCTAaHOBOK 3a-
KJII0OYaeTcss B TOM, 4YTO B 3aTpyOHOE IIPOCTPAHCTBO MOCHIJIAETCS
AKyCTUYECKUIl UMILYJbC U3 ITHEBMATMYECKOH HMJIM IIOPOXOBOH XJO-
MYIIKA. DTOT WMITYJbC, OTPA3UBIINCH OT YPOBHS JKUIKOCTH, TOM00-
HO 3Xy BO3BpaIllaeTcsl K yCTbIO, BO3/EHCTBYs Ha TepMO(DOH, U TO-
cJie 1peoOpPa30BaHUsl U yCHUJIEHUS B 3JEeKTpudecKuil puxcupyercs
MEPOIUCIIEM HA ABIDKYIIeNcss GyMaskKHOI JieHTe.

3Hasg CKOpPOCTb pACIpOCTPAHEHUs 3BYKa B 3aTpyGHOM MPOCT-
PAHCTBE, BBIYUCJIAIOT PACCTOSAHME JO YPOBHS >KHAKOCTH H,, 1O

dbopmy.e

H
_p —
HzmH __Typ _vap’
T,
rae Hp — paccrodgHue O penepa, M, Tp — BpeMs IIPOXOXKIEeHUS
BOJIHBI IO pernepa, C; Typ — BpeMs IIPOXO’KJEeHNUS BOJIHBI 10 YPOBHA,
C, © — CKOpPOCTb paclpOoCTpaHeHusA 3ByKa B 3any6HOM

MPOCTPAHCTBE, M/ C.
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Penep mpencrasisier co6oit o6pe3kn TPyO OOJIBIIETO TUAMETPA,
yem HKT, ¢ 1espio mepeKkpbITh KOJIbIIEBOH 3a30p Ha 60-65 %,
yctaHaBauBaemblii Ha 50-100 M BbIlle MpeANIONaraeMoro YpPOBHS.
Jnmuna takoro orpeska (s ckBakuH ¢ Tay6uHoit g0 300 M)
COCTaBJIIET MPUMEPHO 5 M. [yO6MHY YCTaHOBKM perepa IpPOBOJISAT
no 3amepy aAmuebl HKT ¢ moMomrpio pyseTkn.

B mocnennee BpeMs TPUMEHSIOT 6Ge3pelepHBIl CIOco6 3XO0JI0-
TUPOBAHUS HACOCHBIX CKBAXKWH. B 3THX yCJIOBHSIX CKOPOCTH 3BYKa
OTIPE/IEJISIOT PACUYETHBIMH METO/JaMU TI0 Ta30BOMY COCTaBY CPEIbI.
g 3amepa ypoBHE#H KUJAKOCTH NPU U3OBITOYHOM JaBJEHUU B 3a-
Tpy6HOM mpoctpanctBe [O.A. BamakmpoBpiM paspaboTaH MeTOA
BOJTHOMETPHUPOBaHUsSA. VIMIyJIbc cO3/aeTcs CIeaTbHbIM yCTPOHCT-
BOM, COCTOSAIINM M3 TepMOQOHA M KOpIyca C OTBEPCTUSIMU, Yepe3
KOTOpPBIe BO30YAWTENb COOOMIAeTCS ¢ 3aTPyOHBIM TMPOCTPAHCTBOM
CKBKUHBI.

BosHomeTpupoBanuie  BBIIOJHSETCS IPU  [OMOIIM  3X0JOTA
OM-52, KOTOPBIN TO3BOJISIET ONPENETUTh AMHAMUYECKUN YPOBEHDb B
CKBaskMHAX ray6uHoir no 4000 M mpu JaBjieHuM B 3aTpyOHOM
npocrpanctse 10 7,5 Mlla.

[lnHaMo- M 3XOMETPBI — OCHOBHBIE TTPUOOPHI IS TIeJeil Mccie-
JIOBaHUsI TJIyOMHHO-HACOCHBIX YCTAaHOBOK, KPOME TOTO, B 3aTpyOHOe
MPOCTPAHCTBO CIYCKAIOT MPUOOPHI [JIsI 3aMepa /aBJeHUuld 1 TeMiie-
paryp.

Ha 3a6oe u o cTBOJy CKBa)XWHBI JaBJeHIE W TeMIEPaTypy W3-
MEPSIIOT C TOMOIIBI0 TJYyOMHHBIX MaHO- U TEPMOMETPOB, KOTOPbBIE
00beIUHSIOT B OJIHOM NpUOOPE.

Hawubouibiitee pacrpocTpanenue TOJYYUIN MAKCHMAJbHbIE TIy-
OGUHHbIE MAHOMETPbI U IIyOUHHbIE MAHOMETPBI C HENPEPBIBHON 3a-
NHUCHIO MOKa3aHWii. MaHOMeTpbI NEPBO TPYNITbI (PUKCUPYIOT TOJIb-
KO HamboJIblllee [aBJeHHE B HM3MepSIeMOM HWHTEpBaJe WU IO3ITOMY
Ha3bIBAIOTCS MaKCHMaJbHBIMUA. MaHOMETPBI BTOPOI TI'PYMIbI CHAG-
JKEHbI YaCOBBIMU MEXaHM3MaMW, 00eCIeUMBAIONIMMHA HENPEPBHIBHYIO
3aMUCDh JABJIEHUS.

Perucrpupyioniye ray6UHHbBIE MAaHOMETPBI U3TOTOBJSIOT JIBYX
TUIIOB KOHCTPYKIMK: MopHiHeBbie ManoMeTpbl MTTI (ta6i. 5.22) u
renukcapie MIT (taba. 5.23).

B mopirHeBoM MaHOMETpE JaBJEHUE TepeaeTcsl HCIIOJHUTEb-
HOMY 3JIEMEHTY 4Yepe3 MOPIIEHb, a B TEJUKCHOM — Yepe3 BUHTOBYIO
MaHOMETPUYECKYIO MPYKUHY-TENUKC.

[MpunnunuanpHass cxema IJIyOUHHOTO IOPITHEBOTO CAMOIKIIY-
mero manomerpa MTITI mpuBenena ua puc. 5.46.

WsmepsieMoe [aBjieHWE TPH TIPOXOXKIEHWU KUAKOCTH Yepes
¢puabTp 5 W MaHOMETPHYECKYIO KaMepy JAeHCTByeT Ha IOPIIEHb 3,
JBYDKYIIMICS B CaMOYTIJIOTHSIONEMCS caJbHUKe. [laBieHne, OKa3bl-
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Ta6auma 5.22
TexHuyeckasi XapaKTepUCTHKA NPY>KUHHO-NOPIIHEBBIX MAHOMETPOB

ITokasaresb MITI-3M MIIM-4 MTH-1
IIpenennvt uamepennii, MIla 2,5-25 0,1-5 0,2-4
4-40 0,5-12 0,3-6
1-18 0,4-8
1-25 0,8-18
-20
1,2-25
1,5-30
MakcumanbHast paboyasi TeMmIeparypa, 130 60 100
TIpuBeeHHas MOrpemiHOCTD, % 1,5 +0,5 +0,1+0,25
TaGapurer, mMm:
JIMHA 1658 1460 1800
JIUaMeTp 32 25 32
Macca, Kr 7,0 2,9 15

Ta6auma 5.23
Texunyeckasi XapaKTEPUCTHKA TEJHKCHBIX CKBaKUHHBIX MAHOMETPOB

ITokasatespb MIT-63 /250 MTH-2

IIpenennvt uamepenuii, MIla 6,3; 16; 25 10; 16; 25; 40; 60; 80; 100
MaxkcumanpHass pabodasi TemIiepa- +100 +160+250
Typa, °C
IIpuBeeHHast MOrpemHocTsb, % +0,5 +0,25-0,4
TaGapurer, mMm:

JIMHA 1385 1500-1800

JIUaMeTp 36 32-36
Macca, Kr 8 10

BaeMoOe Ha IOpPIIEHb, YPABHOBENINBAETCS HATSIKEHUEM BHHTOBOI
UJIMHIPUYECKON TIPY:KUHBI 4, paboTaionieil Ha pacTsKeHHe.
OnuH KOHEI[ MPYKUHBI YKpeIJeH HEMOABWXHO, a BTOPOH KOHeI
JKECTKO  coeAmHeH ¢  mopmrHeM. IlepeMemeHust — mopriHs,
MIPONOPIIMOHATbHBIE BOCIPUHUMAEMOMY /IABJIEHUIO, 3aIMCBIBAIOTCS
mepoM 7 Ha [AuarpamMMe, BCTaBJeHHOU B G6Gapaban 2, KOTOpbIii
NPUBOANTCA BO BpalleHue dYacoBbiM MexanusmoM 1. OceBoe
nepeMellleHHe IOPIIHA € IIepoM U BpallaTeJbHOE JBHXKeHUE
6apa6aHa OT YacOBOTO MeXaHW3Ma [JaloT Ha JuarpaMMe 3alich
W3MEHEHUs /1aBJeHNS BO BpeMeHU. B kauecTBe paboueil KUIKOCTH,
3aIOJIHAIONIEl BHYTPEHHIOIO IIOJOCTh MAaHOMETPUYECKOTrO OJI0Ka,
MIpUMEHSETCS] CHUPTOBOW PACTBOP KUAKOTO Mblaa. st KOHTPOJS
3a TeMIlepaTypoil B CKBa)KMHE TP M3MEPEHUHU JaBJCHUSA B KOPILyce
npu6opa yCTaHOBJEH MaKCHMAJbHBIH PTYTHBIN TepMoMeTp 6.

Fny6unnbie manomerpol MITI BbIlTycKatoTcs AJIsT pasJHYHBIX
Mpe/ie/IOB U3MEPEHUs JIaBJCHWS, TpUYeM HauOOJbIIWI Tpeaes -
or 0 mo 35 MH /m?. Tlpenen usmepenus temmeparyp - or 10 1o
100 °C.
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Puc. 5.46. Cxema riyOMHHOTO mNOpII- Puc. 5.47. CxeMa rayGUHHOTO Te€JHK-
HeBoro Manomerpa MITI cHoro MmaHometrpa MIT:
!/ — mnojBecka IS IIPOBOJIOKM; 2 —

YacoBOHl TPHUBOJ; 3 — XOIOBOH BHUHT;
4 — xopmyc; 5 — Tpy6yartasg HDPYXHUH
(remukc); 6 — crepKeHb;, 7 —
kammasgp; 8 —  cuabdon; 9 —
tTepmoMerp; 10 — BXOJHOE OTBEPCTHE;
11 — oco (¢ mepom); 12 — Gapabau (c
GyMaKHBIM GJIAaHKOM)



Tab6auma 5.24
TexHuYeCKasi XapaKTEPUCTHKA TJIyGHHHBIX TEPMOMETPOB

ITokaszaresb TIT "Cupuyc"
IIpenennt namepenus, °C 0-30 0-60
0-40 20-100
0-60 40-140
80-180
120-220
150-250
Makcumasnbaoe pabouee gasJenne, MIla 30 ITo 100
ITpuBesieHHAs TTOTPENTHOCTD, Yo 1,5 0,2-1,0
Tabaputer, MM:
JIMHA 1500 2000
auaMeTp 36 32
Macca, Kr 6 10

[namerp MaHoMeTpa 32 MM, T03TOMY €ro MOXKHO CITyCKaTh B
HACOCHO-KOMIIpecCOpHBIe TPYObI AuamerpoM 60 MM.

[TpuamunuanbHasg cxeMa TJIyOWHHOTO TEJMKCHOTO MaHOMETpa
npejicTaBjeHa HA puc. 5.47.

[laBnenune cpezbl yepe3 orBepctue /0 B Kopryce npubopa [eii-
CTBYeT Ha CUJIb(MOH §, 3aMOTHEHHBIH KXUIKOCTbIO. BHYTpeHHss TM0-
JIOCTh CHJIb(OHA Yepe3 KaHaJ B CTep:KHE 6 W Kamuwasap /7 coob-
MIaeTcss ¢ BHYTPEHHEH IOJIOCThIO BUTOW Tpy6GuaToii (resmkcHoi)
IIPYXKUHDBL ).

[lyig  TITaHTOBOW 9KCIIyaTallUd  MCIOJb3YIOTCS  MaHOMETPbI
MIIM-4, OJIIIM-2M u tepmoMerpbl Tumna "Cupuyc", 1Ipu 3TOM
HKT noskHbBI 6BITH PACIIONIOXKEHBI 9KCIIEHTPUYHO.

[To naBsenwio m Temmeparype Ha 3a60e W Pa3JIMYHBIX TJIy6H-
HaxX TI0 CTBOJY CKBRKMHBI MOXXHO CYAWTh O XapakTepe IIpoliecca
no6eran HepTh M cocTosgHusA cKBakuH (Tabm. 5.24).

5.8. O06cay:kuBaHue I1yOMHHO-HACOCHBIX
YCTaHOBOK

Hanexxnas pa6ora TIyOMHHO-HACOCHBIX YCTAaHOBOK BO3MOXKHA
MpU TMPABUJIBHOM TIOAG0PE 06OPYAOBAaHUS, COOTBETCTBUU TEXHOJIO-
THYECKOTO peXMMa IKCILIyaTallid CKBAKWHBI, KAYeCTBEHHOM BbI-
MOJTHEHUW MOHTAXKHBIX PaGOT M TOYHOM yPABHOBEIIMBAHUU, & TaK-
JKe TIPU CBOEBPEMEHHBIX MPOPUIAKTHYECKUX PEMOHTAX U CMA3KaX.

B mavazne skcrmyaranuu CTaHKa-Ka4aJKd HeOOXOIMM KOHTPOJb
3a cOCTOSHMEM COOPKHU, KPEIJIeHUs TOANIMITHUKOB, 3aTSKKH KpH-
BONIMITHBIX W BEPXHWX IMaJbIIEB HA IIATyHE, a TaKXKe 32 ypaBHOBe-
ITUBAHWEM, HATSKEHWEM PEMHEH M OTCYTCTBUEM TE€YM Macja B pe-
nykrope um T.n. Kpome TOro, cieayer IpOBEPATb COOTBETCTBUE
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MOIITHOCTA M CKOPOCTH BpAIlleHUS Bajia 3JEKTPOJBUTATENS yCTa-
HOBJIECHHOMY PEXUMY pabOThbl CTaHKa. [IpW TOAKIIOUEHUN 3JEKTPO-
aBuraresisi Heo6XoauMo, 4TOObI KPUBOIIUIBI BPAIAJIUCH 110 CTPEJ-
Ke, YKa3aHHOW Ha pelyKTope.

B mnporecce akcryatanuu cjaefyeT peryJispHO IPOBEPATb U
CcMa3blBaTb y3J/bl CTaHKa-KayaJKU M PEAYKTOpa B COOTBETCTBUU C
WHCTPYKIMEH 10 WX 3KCIIyaTaliy.

[Tocse mycka B aKcmuyaTalMio HOBOTO peaykropa dvepe3 10-
15 cyT HE06XOAUMO BBLIUTD M3 HETO MACJO M IPOMBITH KEPOCHHOM
WA COJISIPOBBIM MACJOM [UIS VIAJeHHs d4acTull Merasna. llpnm
NOBTOPHOM  HCHOJb30BAHUM  CJUTOTO MAacja €ero Heo6XOIMMO
npoduabrpoBarb. Hanmmuue macja B peAyKTOpe NPOBEPAIOT uyepes
KOHTPOJIbHBIE KJANaHbl WJHU IIyTOM. Y POBEHb MacJja B PeIyKTope
JIODKeH OBITh MEXAY HIKHUM W BEPXHUM  KOHTPOJHHBIMU
KJIATTAHAMM.

[l MexaHM3MPOBAaHHOW CMeHbl CMasKW B peJyKTopax u
HOJANIMITHUKOBBIX  y3JlaX CTaHKa-KayaJKU CcJelyeT IPUMEHATb
arperatsl APOK, AsSMHMAII-48 n M3-131CK.

[lyiss TIOBBIMIEHNWST CPOKA CJY>KObI MEXAHW3MOB CTaHKA-KAYaJIKU
U YJyYIIEHUS 3JHEPreTHYEeCKUX ToKa3aresell ycTaHOBKH 0co0oe
BHUMaHUe HeoOXOMUMO V/esasTb ypaBHOBemmBauuio. [Ipu pabore
HeypapHogBeientoro 6anancupHoro CK B Teuenme KasK[IOro [BOI-
HOTO XOJla 3JIEKTPOJBUTATE b Harpykaercd HepaBHoMepHo. Koure-
6aHNs HATPy30K OTPHUIATENbHO BJHSIOT Ha IPOYHOCTh CTAaHKA
U TPUBOJAT K MPEXKIEBPEMEHHOMY BBIXOIY W3 CTPOSI 3JEKTPOJBU-
raTeJis.

B penyKTOpHBIX CTaHKaxX-KadajakaxX JJisl YPaBHOBENTUBAHUS HC-
MOJIb3YIOTCS TPOTUBOBECHI, YCTAHOBJEHHbIE HA KPUBOIIUIE U
6amancupe. X TOCTaBAAIOT CO CTaHKOM-Kayajakoit. Umcsao mporu-
BOBECOB, HEOOXOJMMBIX [T YPABHOBENIMBAHUI, OMNpPEAeJSIoT IO
rpaduKaM, TPUKJIAJIBIBAEMBIM K WHCTPYKIIUU TI0O MOHTaXY W 39KC-
MJIyaTauy CTaHKa-KadaJku. /[l yCTaHOBKM TIPOTHBOBECOB Ha
TpeOyeMOM PACCTOSIHUU HA KPUBOIIUIE UMEIOTCS INKAJbI, HYJEBbIE
OTMETKM KOTOPbBIX HAXOJATCA MPOTHUB IIEHTPa BaJa.

[Ipy KpUBOUIMITHOM YPaBHOBEHIMBAHUU YCTAHABJIUBAIOT OT O[-
HOTO /IO YeThIpeX IPYy30B Ha KaxkJoM kpusolnume. [l omnpenesie-
HUS YHUCJIa TPY30B, a TaKKe HAXOXKIAEHHUS IMOJIOKEHHUS 3THX TPY30B
HeO0OXO/IMMO TOJIb30BaThCs TpaduKaMu TIPU KPHUBOIIUITHOM W KOM-
OMHMPOBAHHOM YPAaBHOBENTMBAHUN.

Ypasnosemusaonuii moment M,, (8 kH'M) B cooTBercTBUE C
rpadpukamn M, = f(R) OpHEHTHPOBOYHO OINpeJeNseTcs IO

dopmyme
M, =S, +0,5P,),
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rae S — JJaWHA XOJa YCThbeBOTO INTOKa, M; P, — Bec IITaHT B
xuakoctw, H; P, — Bec XuIKoCcTH B TPyOe, BBIYUCJCHHLIH Ha
MOJTHYIO TIIOMIA/Ib TIIYH)Kepa CKBaXKMHHOTO Hacoca, H.

[TpaBuibHOCTD ypPaBHOBENIMBAHUS IIPOBEPSETCS 3aMEPOM TOKa
3JIEKTPOJIBUTATENIST HA BCEX PEKUMAX OTKAYKHK C TIOMOIIBIO aMIiep-
KJIelei.

B mporiecce aKcIIyaTallid CTAHKOB-KAYaJOK BO3MOXKHBI BHE-
[JIAHOBBIE PEMOHTBI, BbI3BAHHBIE OTKA3aMU U aBAPUSIMU.

PeMOHTBI cTaHKOB-KAYaJOK MOAPA3/ESIOTCS Ha JBa BUIA: TEKY-
IMUA 1 KaIllUTAJbHBIN.

Texymuii peMOHT JOJKeH o6ecrneunBaTb paboTOCIMOCOGHOCTD
CTAaHKOB-KAYaJIOK JI0 UX KalUTAJbHOrO peMoHTa. [Ipu TekyiieMm pe-
MOHTE IPOBEPSIOT COCTOSHUE CTaHKA-KadyaJKh U IPU HEOOXOIAMMOC-
TU 3aMEHSIIOT KaHaTHbIE€ TOJIBECKU, TOJIOBKU OajlaHCHpPa, CEPbIH,
MaTYHbI, TOPMO3HON IIKWB W JIEHTDbI, MOAIIUITHWUKYA, BTYJKH U
MAJIbI[bI, OCU; KPEIeKHbIe W CTOIOPHBbIE [eTaju, CMas3Ky, MCIIPaB-
JITIOT TIOTHYTOCTH; JIMKBUAMPYIOT TPEIIUHBI U OTKOJIbI; PEMOHTHPY-
IOT paMbl, JIECTHUIIBI ¥ OTPaK/IEHUS; TPOBEPSIOT (PUKCATOPHI TOJIO-
Bku; perymupyior CK u npu HeoOX0IUMOCTH €ro KpacsTt. PeMoHT
3aBEpIIAeTCS YPABHOBENTMBAHUEM CTaHKA-KAYaJKH.

[Ipu TekymieM peMOHTE PeAyKTOpa CTaHKA-KAYyaJKh €ro 4acTh4-
HO pasOupaioT; IMPOBEPSIOT COCTOSIHWE BAaJOB, BaJia-IIeCTEPHH,
MIKWBA, KPBIIIEK MOANIMIHUKOB U TIPU HEOOXOIMMOCTH 3aMEHSIOT
M3HOIIEHHbIE TIOJIIUITHIKH; PETYJUPYIOT OCEBON 3a30p TO/INUITHU-
KOB KayeHUs; 3aMEHSIOT M3HOUIEHHbIE MAH)KEThl, YIJOTHUTEJIbHbIE
KOJIbIIA, TTPOKJIAJIKU; UCIPABJSIOT IITIOHOYHBIE MAa3bl BAJOB W 3ayu-
AT 3yObsl IIECTEPEH; 3aMEHSIOT M3HOIIEHHbIE KPEIJIEHUS W CTO-
MOPHBIE JIeTaJu; Oocjae COOPKU U CMEHbl CMa3KU PeryJjaupyioT Jier-
KOCTb BpallleHus pPelyKTopa.

KanuraabHbrii peMOHT KpoMe paGoT, MEepPEeYNCJEHHBIX IIPH Te-
KyIIleM PEMOHTE, TIPelyCMaTpUBaeT MOJHYI0 Pa3bOpKy Y3JI0B U WX
PEMOHT.

Kanurasbublii peMOHT CTAaHKOB-KA4aJOK BBIITOJIHAETCS Cllelina-
JIN3UPOBAHHBIMUA PEMOHTHO-MOHTAXKHBIMU OPUTAAMH 110 Y3J0BOMY
mMeroay. Ilpu aToMm ysesn, uMelouuii HETOAHbIE METATH, 3aMEHSIOT
HOBBIM WMJIM OTPEMOHTHPOBAHHBIM. 3aMEHEHHBIH y3eJ IepefaioT B
PEMOHTHYIO 6a3y st BoccTaHOBJeHUs. [locamounble u Tpucoeau-
HUTEJbHBIE PA3MepPbl CTAHKOB-KAYAJOK CYMIECTBYIONIAX THUTIOB BbI-
MOJTHAIOTCS B TpejiesiaX JIOMyCKOB, a JIeTaJu W WIJbl B3auMO3aMe-
HAEMBI.

PeMoHTHO-MeXaHWUYeCKHE MacTepcKue WU 6as3bl [JIS ATOU I1leJn
JIOJKHBI UMETh 3allacHble y3JIbI BCEX TUIIOPA3MEPOB, HAXOMAIMXCS
B 9KCILJIyaTaIuu.

[Tepuon paGoTbl 06OPYAOBAHUS MEXAY JIOOBIME OYePETHBIMU
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ITJIaHOBbIMHN paéOTaMI/I, Ha3bIBa€TCA MEKPEMOHTHbBIM II€PUO/OM
(MPII). [Ina CTaHKOB-Ka4ajJOK €ro IPOJOJIKUTENbHOCTh IO
TeKyIeMy PeMOHTy paBHa 2750 u.

3.9. Texnuka 6e30MacHOCTH
NP MITAHTOBOIl KCILIyaTalul CKBasKUH

OCHOBHbBIE TIOJIOKEHUS TI0 TeXHWKe 6e30TacHOCTH TIpU IITaHTO-
BOI HACOCHOM 3KCIIyaTalliyl CKBAXKWH — OTPAKAEHUE IBVKYIIX-
cA dYacTell CTaHKa-KayasoK, OOCIYKWBaHUE 3JIEKTPOOOOPYHIOBAHUS
u BbIoJHeHnue Tpe6GoBanuili nmpu pemonte. Cepbesnbie TpeOGOBaHUS
MPEADbIBISIOTCS K 060PY/IOBAHUIO YCTbsI CKBAKMHDBI, MPUHATOMY K
CepuilHOMY NPOM3BOJCTBY, K YUCJIY KOTOPOTO OTHOCSTCS yCTbeBble
caapHuku tuna CYC.

[Ipy MOHTa’ke W 9KCIJIyaTallUd CTAHKOB-KAYaJOK OCHOBHBIMU
TPeOGOBAHMSMU TIO0 TEXHWKE Ge30TACHOCTU SBJSIOTCS CJEIYIONINE.

1. CK Heo6X0/MMO MOHTHPOBATbH I110JI PYKOBOJICTBOM OIIBITHOTO
6purasupa WJIU MacTepa MpPU HOMOIIU MOHTAKHBIX MPHUCIOCo6Jie-
HUW WM KpaHa.

2. Bce mBmxymmecst 4acTu CTaHKA JOJIKHBI OBITH OTPaK/IEHBI.

3. Ilpu HWXKHEM TIOJOKEHUU TOJIOBKM OGaJlaHCUpa PACCTOSIHHE
MEXKy TpPaBEPCOW TIOJABECKN CAJbHUKOBOTO INTOKA W YCThEBBIM
CAJIbHUKOM JIOJDKHO OBbITh HEe MeHee 20 cM.

4. 3amperniaeTcsl IIPOBOPAYMBATDL IIKUB PEAYKTOPA BPYYHYIO U
TOPMO3UTb €T0 MOJAKJIAJbIBAaHNEM TPYObI, JIOMa W APYTUX IIpeaMe-
TOB.

5. 3amperniaeTcsi CHUMaTh KJIWHOBOW peMEHb TpPU TIOMOIIU PbI-
YaroB, yCTaHABJWUBATh U CHUMATh PeMeHb HEOOXOIMMO MyTeM Tiepe-
JIBUKEHUS 3JIEKTPO/IBUTATEIS.

6. Ilpu 3aMene TmasbileB KPUBOIIMIIA MATYH TpeOyeTcs HaJekK-
HO KPENMTb K CTOWKE CTaHKA.

7. OcMOTp WM 3aMeHY OT/IeJIbHbIX 4YacTel CTaHKa CJeLyeT Bbl-
TOJIHATh TIpU OcTaHOBKe ¥ 3aropMaskuBanum CK.

8. Ilepex myckoM cTaHKa-KadaJKH HEOOXOJUMO YOEAUThCS B TOM,
4TO TOPMO3 OCBOGOKEH, OrPasK/HUs YCTAHOBJIEHDBI (3aKpenyieHbn)
U HeT MOCTOPOHHMX JIIOo/lell B OmacHOi 30He.

9. /lo Havayja peMOHTHBIX PaGOT HA YCTAaHOBKE IIPUBOJ [IOJIKEH
6BITh OTKJIIOUEH, a Ha ITyCKOBOM YCTPOICTBEe VKpEIJEeH IIJIaKaT:
"He Brmouath — pabGoraror jroau”. Ha ckBaknHax ¢ aBTOMaTHvec-
KUM W JWCTAHIIMOHHBIM YTIPAaBJEHUEM ITYCKOBOTO YCTPOMCTBA [0J-
JKeH ObITb YKpeIUieH NMUT ¢ Haamuchbio: "Buumanme! Ilyck aBTOMa-
THYECKNi".
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10. YcTbe CKBaXMHBI DPEKOMEHIyeTcs 000pY/0BaTh KJIAIAHOM
JUIS TIpeIOTBPAIleHNsT Pa3inBa HedTH depe3 CaJbHUK IPU 0OpbIBE
MTOJTMPOBAHHOTO IITOKA.

YupaBienue  3JIEeKTPOJBUTATENEM  CTAHKA-KAYAJIKU  OOBIYHO
NPOBOJUTCS  YIPOIIEHHON cHuCTeMONl GJOKMPOBKU U 3alIUTHI.
Paszpa6oran 670k ynpabienuss bYC-3M, ¢ TOMOIIBIO KOTOPOTO
MOKHO OCYIIECTBJISITH VIpaBJeHHE B PYYHOM, aBTOMATHYECKOM,
JUCTAHIIMOHHOM ¥ TPOTPAMMHOM peknuMax paboTbl. OH Takxke
MPOBOJIUT CAMO3AIyCK YCTAHOBKHU IIOCJE CJYyYaiHOTO OTKJIOYEHUS
9JIEKTPOIHEpPruK. DJOK  yhpaBjieHusi  IO3BOJISIET  OTKJIOYATDH
YCTAHOBKY Tpu OOpbIBE KJIWHOBBIX pPeMHEHl ¥ TOJUPOBAHHOTO
MTOKAa, TPHW 3aKJIMHUBAHUM ILIyHXKepa Hacoca M peayKTopa, a
TakXke TPH Pe3KOM W3MeHeHWH Harpy3KH 3JIEeKTPOABHUTATEJS.
OTKJIIOUeHNE YCTAHOBKHU PETYJIUPYETCsS MO0 BPeMEHN cpafaTbIBaHUS
armaparypbl U OTKJOHEHWIO KOHTPOJHMPYEMBIX MapaMeTpOB.

[Ipu o6cayskuBaHuM  3JEKTPOIPUBOAA  HEPCOHAT  JOJIKEH
pa6oTaTh B QUAJIEKTPUUECKHX IMepuaTkaX. CKBa)XKMHHAS HACOCHAs
YCTAaHOBKA Tepef IYCKOM B  3JKCILIyaTaluio JO/UKHA  ObITh
3azeMJieHa. DB KadecTBe 3a3eMJHNTENS  AJIEKTPOOGODPYIOBAHUS
cjaemyeT  WCIOJb30BaThb  KOHAYKTOP CKBaXXWHBI. Ilpm  atom
KOHJIYKTOP CBSI3BIBAIOT € PaMOil CTaHKa JAByMS 3a3eMJISIONUMI
npoBoaunkamu (ceyenne Kakgoro 50 MM?), NpUBapeHHbIMH B
PasHBIX TOYKAX KOHIYKTOPA W paMbl, JOCTYIHBIX [T OCMOTPA.
[ns  3aseMmyieHus, KpoMe KaHara, JHCIOJb3YIOT  CTaJbHOU
MIPOBOIHUK PA3JWIHOTO IPOMUISI: KPYIJOTO, MOJOCOBOTO, YIJIOBOTO
n gap. [lag 3ammThl OT TOpaKeHWs] 3JIeKTPUYECKUM TOKOM MpH
OOCIY>KMBAaHUM  CTAHKA-KA4YaJKW  [PUMEHSIOT  M30JUPYIONIne
MIOJICTABKHU.
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