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0. 5. I'noBaukmit

HayuHo-uccnenoBarenbCKuil HHCTUTYT UPPUTALIUKM U BOJHBIX po0ieM npu TamkeHTckoM
WHCTUTYTE UppPUTallvy U Menuopauuu, Tamkent, Pecnybnuka Y30ekucran

. O. IpanyH, A. b. Canapos

TamkeHTCKUi HHCTUTYT UPPHUTAIIMHU U MeTropamuy, TamkeHT, Pecyonmka Y30ekuctan

HOBASI HACOCHASA TEXHUKA B OPOCUTEJIBHBIX CUCTEMAX

Lenvro uccredosanuil A6semcs HayuHoe 060CHO8aHUe NPUMEHEHUSL 8 OPOCUMENbHBIX
CUCMEMAX KANCYIbHbIX NOSPYIHCHLIX MOHOONOUHBIX HACOCO8. Aepecamamu makoeo mund
(OIIB 19000-15) 6vi1a obopyoosana nacocras cmanyus Ne 7 ouc na Kapwunckom mazucm-
panbHoM Kauane. B cmamve codepowcamcs 3nauenus, noonedxcawjue KOHMpONO U yuemy
Ha cmaouu SKCRAyamayuu npu oyexke yposHs bezonachocmu Hacocuwvix cmanyuti (HC), pac-
CMAMPUBAIOMCST MAKHCE BONPOCHL OOCIYHCUBAHUS U MEXHUYECKAST OUACHOCIUKA ONUCAHHBIX
Hacocos, 071 0becneueHUss HAOeHCHOCMU IKCHIYAMAYUU KPAUHUX acpe2amos, 0aemcs OYeHKd
KAYeCmBeHHbIX U KOJUYEeCMBEHHbIX USMEHEHUL UX pexcumos. HMcnonv3o8anue HOBbIX KOHCH-
PYKYULl HACOCHO-CUTI08020 0D0PYO0BAHUs Oaem ZHAUUMENbHY IKoHoMuU. Onvim npomvli-
sienHou sxcnayamayuu nepsvix 8 CHI' Kpynuvix noepysicHbuIX 31eKmpoHaAcoco8 NOKA3al, Ymo
npu HeKOMopou 00800Ke U YCULeHUU KOHCIMPYKYUU NOOUWUNHUKOBBIX V37108 U 08U2amess OHU
0YeHb YOOOHbL U IKOHOMUYHDL.

Kniouesvie cnosa: macocmvie cmanyuu, HACOCHble azpezamvl ¢ KANCYIbHbIMU I1eK-
MPOHACOCAMU, OUASHOCMUYEeCKUL NPUSHAK CReKMpa 8UOpayuu.

OpocHTENbHBIE CUCTEMBI MPEACTABIAIOT KOMILIEKC THAPOTEXHUYECKMX M BCIOMOTa-
TEJbHBIX COOPYKEHHM, pa3MEIIEeHHbIX Ha ONPEICICHHON TEPPUTOPUH C LIENbI0 CO3/1aHus Ola-
TOIPUATHBIX YCIOBUH JIJIs1 BBIpALIMBAHMSI BBICOKHMX YPOKaeB IyTeM 00ecreueH sl X03sICTB Mo-
JIMBHOM BOJIOM M B HEOOXOMMBIX CITydasix pacCoJIeHMs OpollaeMbIX 3eMellb. B cocraBe cucrem
OCHOBHBIE COOPYKEHHUS MPEeHA3HAYEHbI JUIs 3200pa BO/IbI U3 UCTOUYHUKA, TPAHCIIOPTUPOBKE U
pacrnpeielieHuIo €e MeX/ly BOJOIOJb30BaTEIsIMU U MOJIMBHBIMU ydacTkaMu. B ycioBusix V3-
OeKKcTaHa Ha TI0JI0OBUHE TEPPUTOPHU OPOLIAEMBIX 3€MENb UCIOIb3YETCsl HACOCHAS TEXHUKA.

OpocuTenpHble CUCTEMBI OAPA3IEIAIOT M0 Py NPU3HAKOB Ha TUIIBL, TPYIIIBI, Ka-
teropuu. Tak, HalpuMep, MO CEIbCKOXO3SMCTBEHHON HAIIPABJIEHHOCTH — XJIOIIKOBBIE, PUCO-
BbI€, IJIOJI0OBOIIHBIE U 3€PHOBBIE; MO CIIOCO0Y BOJ03a00pa — CAMOTEYHbIE U C MALIUHHBIM
BOJIOTIOEMOM; I1I0 MOIIIHOCTH — KPYIHBIE (€ TOJIOBHBIM Boj103a00pom QO > 100 M /c), cpen-
are (O = 50100 wm*/c), menkue (Q < 50 M°/c); 10 UrCIy 06CTY’KUBAIOIINX XO3SIICTB — BHYT-
PUXO351CTBEHHBIE U MEXXO0351ICTBEHHBIE.

[IpuBeneHHbIM BbILIE KJIACCU(PUKAIMAM IPUCYIL OOIINUNA HEIOCTAaTOK — OTCYTCTBUE psijia
XapaKTEPUCTUK COOPYKEHUU. YUeT Takux IMoka3aTesieil, kKak 00beMbl MAIIMHHOTO BOJIONObE-
Ma, TeoMeTprudeckue (popMbI M MapaMeTpbl COOPYKEHHIA, BRICOTHBIC U IIAHOBBIE PAaCIOI0XKe-
HUs1, HEOOXO UM 17151 000CHOBAHHOTO PEIICHHS BOIIPOCOB MOJIEPHHU3AIIMHU 00BEKTOB [ 1].

Hcnonb3oBaHue 37aHUSI CTAaHIMK TO3BOJISIET IMPUMEHATh KOMIIOHOBKY JIMIIb JUISL 3a-
riyoneHHbIx HacocHbIX cTaHiuil (HC), Oonee npuemieMblM 0Ka3bIBaeTCs pelIeHUE, IpU KO-
TOPOM HAIMOPHBIN KOJUIEKTOP C HACOCHBIMU arperaTaMu MPUMBIKAET K HCTOYHUKY BOJOCHA0-
xeHusl. CKOpOCTh JIBUYKEHHS BOJIbI B TPyOOIIpoBOAaX MpUHUMAIOT: 1-1,5 m/c mis Tpy6 numa-
Metpom 10 250 mm; 1,2-2 m/c mnst Tpy6 auamerpom oT 300 go 800 mm; 1,83 m/c mst TpyO
nuamerpoM Oosee 800 mm. {151 yMeHbIIEHUs THAPABIMYECKUX MOTEPh CKOPOCTh JABMKEHUS
B TpyOOIpoBOJax MoJKHA ObITH HE Oosee 1,5 m/c. OmgHaKo ISl CHUKEHUS TUaMeTpa 3a/lBU-
KEK, THaMeTp TPyOOTIPOBOIOB YMEHBIIAIOT, YBEITHYUBAS CKOPOCTH JI0 3 M/C.

[Tpu BEIOOpE pacUETHBIX CKOPOCTEH B PETHOHAIBHBIX YCIOBUSX MPU COACPKAHUU B BO-
JI€ B3BELIEHHbIX HAHOCOB MOXKET OKa3aThCsl AKOHOMMUYECKU 11€71€COO0pa3HbIM YBEIMUEHUE
auaMerpa TpyoonpoBoioB. [Ipu 3ToM B 1ensx BoJ0COEpEKEHUs CIEYET YMEHbILIUTL CKOPOCTh
TEUYEHUs BOJIbl OT NaTpyOKa Hacoca JI0 BHEIIHEr0 HallOPHOTO TpyOOIpoBoOIa.
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OOBIYHO TPYIHO ONPECIIUTh, KAKOW 00beM MOBPEKIEHUN UMEET YNCTO KaBUTAIMOH-
HOE MPOUCXOXKJCHUE U KaKOW BbI3BaH APYrUMH IpOLEcCaMH, HallpUMep, UCTUPaAaHUEM HaHO-
CcaMU, TaK Kak 3T SIBJIEHUs CONPOBOXKIAKOT U JOMOJHAIOT Ipyr apyra. [IpakTuka nokaseiBa-
€T, 4TO M3HOC, CBSI3bIBAEMBIN C BO3/IEWCTBUEM HAHOCOB, IIPOUCXOJIUT B TEX K€ MECTax IMpo-
touHOi yactu HC, 4To u mpu KaBUTAIMU. DTH MECTa, KaK MPABUIIO0, 00YCIOBICHBI KOHCTPYK-
1uen, npoduiemM, HEpOBHOCTSAMH, BUXpPEOOpa30BaHNEM M MECTHBIM U3MEHEHHEM CKOPOCTHU U
HaIpaBJIEHUs IOTOKA.

CHuKeHue KaBUTAIIMOHHBIX BO3ACUCTBUN Ha MPOTOYHYIO YacThb MOXKHO OOECHeuuTh
CTPOTUM COOJIIOICHHEM ONITUMAJIBHBIX PEKUMOB pabOTHI M MOJIEpHU3AIIKEH arperata [2].

3apyOeXHBIMU CTIELUATUCTAMU MPUYUHBI NOBBILIEHHBIX OTEPHh BOJbI, aBapHUil TUAPO-
COOPY)KEHHMH KJIacCU(UIUPYIOTCS CIENYIOMMM 00pa3oM: HEYCTOWYMBOCTH OCHOBAHUS TPY-
6ompoBoaoB — 40 %, mepenoIHeHne COMPSATAIONINX COOPYKCHHIN M3-32 HEJOCTATOYHOM Ipo-
MYCKHOM crocoOHOCTH BOAOCOpOCcOB — 23 %, HenoCcTaTouyHas MPOYHOCTh KOHCTPYKTHUBHBIX
AJIEMEHTOB HAMOPHBIX TPyOorpoBoaoB — 12 %, HepaBHOMepHble ocanku — 10 %. ABapuu
IIPU 3€MJIETPSICEHUSIX COCTABIIAIOT Beero 1 % Bcex cirydaes.

B pszae ctpan opraHn3oBaHbl ClielUaIbHbIE CIIYKObI KOHTPOJIS 32 pabOTON MPOTUBO-
(bUIBTpAIMOHHBIX KOHCTPYKIHI HanmopHoi yacTu HC.

Buenpenue HOBOI HACOCHOW TEXHUKHU OPOIICHHS U JPEHAXka U3MEHHUT CYIIECTBYIOLIEE
TUIIOPA3MEPHOE UCII0JIb30BAHUE U pacnpezeneHue cetu. [Ipousoiiier 31o riaBHbIM 00pa3oM
3a CYeT 3aMEHbl OTKPBITHIX KaHAJIOB HAMOPHBIMU TPYOONPOBOJAMH U JIOTKAMH, a TaKKe OT-
KPBITBIX JIPEH — 3aKpbITBIMU. B TBopueckom texHnueckoM cotpyaaudecrse HUMNBII ¢ Ha-
YYHO-TIPOM3BOJACTBEHHBIMU M HSKCIUTYyaTallMOHHBIMU OPraHU3alUsSMU pelIeH psi mpoliem,
KOTOpbIE B 3HAUUTEJILHON CTETEHU MOBBICHUIM BO3MOXHOCTh MCMOJIb30BaHUS OTKPBIThIX HC,
MTOBBICUIIU CPOKH IKCIUTyaTallud HaCOCOB.

OAHMM U3 NEepCIEeKTUBHBIX HANPaBJIEHUH B 00J1aCTH MAlIMHHOIO BOJIONOIbEMA B Me-
JMOpaLUH SBJISIETCS TPUMEHEHHE MOTPYNKHBIX MOHOOJIOYHBIX HACOCOB, MOJYYMBIIMX Ha3Ba-
HUe KarcynpHbIX. Arperaramu Takoro tuma (OIIB 19000-15) Obuta o60pynoBaHa HacocHas
cranus Ne 7 6uc Ha KapmmHckoM maructpansHoM KaHaie. OCHOBHOE ee Ha3HaYeHHE — I10-
nava BoAbl B TamuMappkaHCKOE BOJOXpaHWIHIIE (MPOEKTHBIM 00beM 1,6 Mipn M ). Bcero
Ha CTaHIMH ObUIO CMOHTHPOBAHO JIEBATH HACOCOB B OTKPHITOM HCIIOJIHEHMU Ha KaTkax. Kax-
JIBIM U3 HUX 0OECTeunBaeT rnojavy 5,2 M/c, nipu Harope 7o 15 m. [ToTpebnsiemast MOIITHOCTD
arperara — 940 kBr, yacrora Bpamenus — 485 mun |, KIIJ[ — 80 %. Ilo moxade ojuH TaKoii
arperat paBeH mojade 6 rmaByumx arperatoB HAII-1,1 ¢ macocamu J12500-17. Ilpu stom
CTOMMOCTB OJTHOTO 3JIEKTpOHacoca cocTaBiisieT B 9,5 pa3 mensiue 6 arperatos HAII-1,1.

Hacocsr OIIB 19000-15 Obutn ycTaHOBIIEHBI HEMOCPEJACTBEHHO Ha OTKOCax KaHasla
0e3 ycTpoiicTBa pacUIMpSAONIEHCs aBaHKaMepbl, 0 AHAJOTUU C MEJIKUMHU KarcCyJlbHbIMU
AJIEKTPOHACOCAMH, UIMPOKO MPUMEHSEMbIMU B OTEUECTBEHHOW M 3apyOeKHOW NpaKTHKE.
B npouecce ux sKcIuTyaTalu BbISIBJIEHBI HEJJOCTATKU, CBSI3aHHBIE C BOSHUKHOBEHUEM 00par-
HOTO TEUEHUs M BOJOBOPOTHHIX BOPOHOK. IIpruemM BOJOBOpPOTHBIE BOPOHKHU C MEPHOIUYE-
CKUM (depe3 2—3 MHH) TI0JICOCOM BO3lyXa B MPOTOYHYIO YacTh Hacoca HanboJjee 9acto oopa-
30BBIBAJIMCH I€pe/] KpaHUMHU arperaraMd. B TeueHue NEpBBIX MECSILEB S3KCILTyaTalluu
10 3TOM MPUYMHE MPOMU30ILJIO HECKOJIbKO aBapUHHBIX OCTAHOBOK Hacoca € pa3pylIeHUEM
MOAIIMITHUKOBBIX y3JI0B, UTO, B CBOIO OU€PE/lb, IPUBEJIO K HAPYILIEHHUIO 3a30POB MEXAY POTO-
pom u ctatopom anektpoasuratens (AHCK16-60-12), noBsilieHnI0 TeMIepaTypbl aKTHBHOTO
JKele3a, OIJIaBJICHUI0 OOMOTOK M BBIXOAY JBUTaTensd U3 crposi. Hamu yctaHoBieHa TecHas
B3aMMOCBSI3b MEXKIY I'MAPaBIMYECKUM PEXUMOM Ha BXOJIE B HACOC U AKCIUTyaTallHOHHBIMU
XapaKTepUCTUKaMU X PaOOTHI.

OTMeueHOo, U4TO PE3KOE MOBBIIIEHHE TEMIIEpaTypbl OOBIYHO COBMAJAET MO BPEMEHU
C YBEJIMUYEHUEM MHTEHCHBHOCTH BOPOHKOOOpa30BaHMsI, IPUBOJAIIET0 K BUOpPAIIMU HACOCOB.
IIpu 5TOM yHOPHBIN POJIMKOBBIN MOAIINITHUK, BOCIPUHUMAIOIINAN OCEBYIO HAarpy3Ky OT peak-
[IUM HAIMOPHOTO CTOJI0A BOJBI M MAacCy BPAIIAIOUINXCS JETalleii, He BBIICPKUBACT JIOTIOJTHH-
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TEIBLHBIX BUOPAIIMOHHBIX YCWJIMH M TMEPEXOJIUT B PEKUM «BOJOUYEHHUS», YTO MPUBOJUT K Ha-
PYLIEHUIO YCTAaHOBJIEHHBIX 3a30POB MEXK/y BpalllalOIIMMHUCS YacTSIMU arperara.
HepaBHOMEpHOCTH BO3AYIIHOTO 3a30pa MEXIY POTOPOM M CTaTOPOM MPHUBOJUT K IO-
cTeneHHoMy yBenudeHuro temmneparypbl 10 100—-115 °C. Ilocne nosiBieHns MEXaHUYECKOTO
KOHTaKTa TeMIlepaTypa ckaukooOpa3Ho noBeimaercs 10 120 °C u arperart BBIXOJIUT U3 CTPOSL.
Jlist yaydineHus THAPaBINYECKOTO peKUMa pabOThl HACOCOB B BOJONPUEMHHKE / Ha Kpai-
HeM arperate Ne 9, HaxoJsmeMcs B HanOoJiee HeOIaronpusTHBIX YCJIOBUSX, Mepe] HalpaB-
JISIOIIMM anmnapaToM 2 ObUT CMOHTUPOBAH Pa3BUTHIM BXOJ 3 ¢ OOKOBBIMH HAIPaBJISIONIUMHU
cTeHKaM# 4 (puCyHOK 1). 3TO MO3BOJUIO YMEHBIIUTH CKOPOCTh Ha BXOJIE B KalCYJIbHBIN Ha-
coc (¢ 1,00 go 0,76 m/c) U mpenoTBPaTUTh MOJICOC BO3/IyXa B MPOTOYHYIO YacTh HACOCA.

Pucynok 1 — Hacoc OIIB 19000-15 ¢ pa3BUTBIM BX0A0M

Buenpenune pazsutoro Bxoaa nepe HacocoM Ne 8 Takke MO3BOJIMIO YCTPAHUTh BUXPE-
o0Opa3oBaHus Iepe]l BOJONPUEMHUKOM U JIMKBUAMPOBATH BOJIOBOPOTHBIE BOPOHKH C MEPHOHU-
YECKUM ITOJICOCOM BO3J/lyXa, PE3KO CHHU3UTH BUOpPALMIO HAacOCOB. AHalIM3 BUOPALlMOHHBIX Xa-
PaKTEepUCTHUK arperaTtoB MOKa3bIBAET, YTO MOCIE MOHTaKa Pa3BUTOrO BXOJA HAa KpaHUX HACO-
cax BUOpalus B TOPU30HTAILHON IJIOCKOCTH YMEHbIIWIACh TpuMepHo B 15-20 pa3, a B BepTU-
KainpHOUM — B 20—40 pa3, X0Ts aOCONOTHAS BEIWYNHA BEPTHKAJIHHON BHOpAIMM MEHBIIIE, YeM
TOPU30HTAILHOU, pUMEPHO B 3 pa3a. Pe3ynbTarel n3MepeHus BuOpamuu Hacoca (Ha OTMETKE
KOpITyca, COOTBETCTBYIOLIEH YPOBHIO BOJIbl B aBaHKamMepe) MpHUBeieHb! B Tadnuue 1.

Tab6umnua 1 — Budpauus HacocHbix arperatos OIIB 19000-15 1o u nocjie MOHTaKa
Pa3BUTOr0 BX0/a Mepex HACOCAMM

Ne arpe- Bubparmst (Mkm) Ycnosus 3amepa
raToB J10 MOHTaka B MOMEHT ITocne
IOJICOCa BO3AyXa MOHTa)Ka
1 2 3 4
Beprukanbnas

9 810-860 21-27 3amepbl MPOU3BOAUIIUCH NPU
8 680-790 21-24 OJINHAKOBbIX MOIIHOCTSIX arpera-
4 210-240 16-21 TOB ¥ YPOBHSIX BOJbI B BOJAOMPH-
3 220-260 18-23 emHuke (YBB)
2 450-460 2024
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[Ipopomxenue Tadbmuibr 1

1 | 2 | 3 | 4
['opuzoHTanpHas

9 1300-1450 67-72

8 1100-1300 59-62

4 480-650 3841

3 710-790 52-55

2 890-1100 57-61

B uncTpykumio mo skcruryatanuu TO 06-07-231-75 HeoOxoaumo, Ha HAII B3I,
BKJIIOYUTh PYKOBOJICTBO II0 TEMIIEPATYpHOMY KOHTPOJIIO pabOThl arperara U KOHCTPYKTHB-
HBIC YEPTEXHU pa3BUTOro Bxona. CiieqyeT OTMETUTD, YTO THAPABINYECKHUE YCIOBUS IIOJBOAA
BOJIbI K IIOIPYXHBIM HACOCaM JIOJDKHBI IOJTHOCTBIO OTBEUATh TPEOOBAHUAM, IPEABSABISEMBIM
K B0J103a00py HAaCOCHBIX arperaroB u3 aBaHkamepbl. B npoekrax HC ¢ norpyxusiMu Hacoca-
MU HE0OXO0JIMMO, IO BO3MOKHOCTH, CHWXKATh BBICOTY MOIbeMa BOJbI U MoTepu Haropa. CHU-
’KEHHE HaIopa MOKET ObITh JOCTUTHYTO, HAIIPUMED, 3a CUET 000PYyA0BaHUSA CU(POHHBIX BOJO-
BBIITYCKOB HAJI€KHO JECUCTBYIOIIMMU T'MAPABINYECKUMH YCTPOUCTBAMHU CpbIBA BaKyyMa, MO-
JIEPHU3ALMH BOJIOIIOABOISIINX COOPYKEHUN U IPYTUX MEPOIPUATHI.

Bo3MO0xHO ITprMeHEeHre HOBBIX MOAEPHU3MPOBaHHbIX HacocoB Ha HC «Kaparepen», ko-
TOpasi pacrioyiaraeTcsi Ha TeppuTropur TaxTrakynmupckoro paiioHa PecryOnmku Kapakammakcran
B 35 kM ot paiiuentpa Taxrakynup. HC skcrutyatupyercs ¢ 1983 r. u Bxoaut B coctaB Kapakain-
MAKCKOTO YTpaBlieHUss HACOCHBIX cTaHIMi Kyiin-AMynapbUHCKOro 6acCeiHOBOIO YIpaBlICHUS
uppuraioHsbix cucreM. HC MenuopatuBHasi U npeiHa3HaueHa Jjisi oOecrieueHus: nepedpocKu
JIpEeHaXHBIX BOJA U3 o3epa Kaparepen no otBogsmemMy kosuiekropy KC-5 B Apanbckoe Mope.
Kommnexce coopyxennit HC, Brimouaronuii nse crynenu noabema (HC-1 u HC-2), obopynosan-
Hble KarcynbHbIME Hacocamu OIIB 19000-15 (mo uerbipe Ha kaxxaon HC), HanpaBieH Ha yimyd-
LIEHUE MEJIMOPATUBHOTO COCTOSIHUS 3aCOJIEHHBIX 3eMeb TaxTakynupcKoro paiioHa.

BriBoabI.

1 TlpumeHeHue KpymHbIX NOrpyXHbIX HacocoB Ha HC mennopaTuBHBIX cucTeMax Mpu
YCIIOBHH UX IHIMPOKOTO BHEAPECHUS MOXKET IPHHECTH 3HAYUTEIBHBIN SKOHOMUIECKUN YPPEKT.

2 Ilpu pa3paboTke TUHOBBIX MPOEKTOB opocutenabHbiXx HC ¢ KancyiabHbIMM HacOCaMu
HEOOXO0JIMMO YYECTh IMOJIOKHUTEIbHBIM OMBIT YIYUIIEHUs] TUJIPABIUYECKUX YCIOBUN pabOThI
O0I00HBIX HACOCOB 110 METOJMKAM aBTOPOB.
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3HAYEHME JIECHBIX I1IOJIOC ITPU ®OPMUPOBAHUU YPOXASA
OPOIINAEMBIX CEJbCKOXO3AWMCTBEHHBIX KYJIBTYP

Llenvto uccredosanuil A6IANOCH BbIAGIEHUE POIU JIECHBIX NOJOC NPU POPMUPOSAHUU
VPOHCATIHOCMU CENbCKOXO3AUCMBEHHBIX KYAbMYP HA OPOULAEMbIX 3eMIISIX, 3aKOHOMePHOCmel
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