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B patome daemcn 060CHOSANUE 2PAPOARAANMULCCKOZ0 Me-
moda nodfopa HACOCKOZ0 000pYIOBANNR NO NAPAMEMPAM CK8d-
MNCUH; Npusodames paspabomanHbie KA OCHOBE 3moz0 Mmemoda
mafauym dag nodbopa Hacocos NO seauune c8olodrozo Hanopa,
NOAONCCKUIO CIAMUNECKO0 YPOSHA W yOeAbHOMY Oelumy cKéa-
MUK, PACCMAMPUBSAIOMCR NPUMEPN NPAKMUNCCKO20 UCNDABIOBA-
HUH YKOJAHHBX madauy.

COoprux npednasHayer  oan  HHNCEHEPHO-MEXHUMECKO2Z0
nepeoNaaa i pafomuuKos, 3aRamnx 8 NPOEKMUPOsaRUL. cmpout-
meAbcmse U IKCNAYdmayuy s0003atopos nodICMHNX 600,

OTpeTcTBeHHEIl peraKkTop
Kana. Texu. Hayk M. H. FTOPOLUKOB



H. H. OMEJIHH

F’PA®OAHAJTUTUYECKUN METO/1 BbIBOPA HACOCHOIO
ObOPYJOBAHHUA AJI51 CKBAXKHH HA BOJY

NPEAWCIOBHE

Ilns popocHab# e HuA CeNbCKHX HACEACHHBIX NYVHKTOB BCe HoJiee IMNPOKo
HCIOAL3YIOTCA MOA3EMHbLIE BOJALI, KOTOPHIC MEHEee MNoJBepKeHh 3arpsasHe-
HHIO. Temnepatypa 3THX BOL Maj0 H3MEHAETCS B TEUeHHe TOja, MU3ITOMY
IKCNAYATALHA ROA03a00POB MOAIEMHEIX BOA Npolle, OCODEHHO B 3HMHHI
nepuoji. Bojposabopubie cOOPY#eHHs MOTYT pacnogaratnes BOAH3H NOTpe-
oureas (¢ yvetoM CcaHuTapHEIX TpeGosaHuii). [loa3emuble Boabl OTKaum-
BAOT H3 CKBAXXWH H KOJOIWEB, BOLOOTIAYA KOTOPHX 34BHCHT OT MHOTHX
(hakTOpOB: reoJOrHYEeCKHX H IHAPOreO0JOTHYECKHX, KOHCTPYKuui u pas-
MEPOB B0OA03ab0Opa, (PHILTPOB, KONHUYECTBA U PACHOAOKEHHA BOAO3a00POR
51 O

B nannoii paGote paccmarpusaeTcs TOABKO NOAGOP HACOCHOTO 00OpY-
JOBAHHS [0 napaMeTpaMm ckpBaxXHH. CKBaMHHB OTAHYAIOTCA JAPYT OT Apyra
CBOMMH napaMeTpaMH i XapakTepuHcTukamu. CiaenoBaTenbHO, NPH NPOEK-
THPOBAHHH BOA03400POB NPHXOAHTCH NOAGHPATL BOAONOALEMHOE 0GOpPY-
AOBAHHE IJSI KAaMAOH CKBAXKHHBL HHIHBHAYaJALHO. YT0o0m O0O0J€ruyHTh H
VCKOPUTHL paboTel no BeiGopy HacocHoro obopyjoeanus na8 Boao3abopoB
NOA3eMHLIX BOJL B OTA€A€ BOAOCHAOMEHHA M OXpaHbl BOAHLIX HCTOUHHKOB
CAHUHMBIIuI nox pykosoacTsoM apTopa GuiAN COCTABACHB TaGAMILLI, TTPH-
BOIOHMBEIC HHIKC. I{PDME TOro, AaHbl OCHOBHBIE TTOJOMEHHSA, NPHHATHC [I[jH
COCTaBJAEeHHH 3THX TalJaul,

CHCTEMATH3ALIHS CKBAYHH HA BOJY MO UX MAPAMETPAM

Marepuaan, coGpannbie NO CKBaXXHHAM Ha BOAY, NPo0YPEHHBIM B ¥3-
OexkucTane, NOKasaaM, 4TO NOCACAHHE HMEKT CaMble pasHoobpasubie xa-
pakTepucTHKH. CKBamHHL Ha BOAY PasauyaloTcs YACALHEIMH AeOHTAMHM
OT AOJEH JHTPAa O AECATKOB JHTPOB B ceKyHay. CraTHueckue YpOBHH
BOAbl B CKBa)»XMHaX pacnojoxeHns Ha rayouunax or 0 jmo 1204, Onnako
HMEIOTCH H CAMOM3JHBAIONIMECA CKBAaXXHHB C HANOPOM BOAL ceuiume 60 .,
KoHneTpyKkuua u pasMepnl CKBaXuH camble pasnooCpasubie. CKBaXKHHBI
Pas3auHualoTCa TaKmke pasmepamMu obcaanbx TpyG-—ort 4 no 18 mwoiimoe. Ta-
Koe Ooapmioe pasnooOpasue NapaMeTpOB H Pa3MEPOB CKBAXKHH NMPHBOJMT
K TOMY, 4TO NpPH NPOEKTHPOBAHHH BOA03a00pOB NOASEMHEIX BOJ A58 Kam-
AOH CKBaKHHBE HACOCHOE O60PYAOBaHHE NPHXOAMTCH NOAGHPATH HHAHBH-
ayaasno. Beaenerene storo yeeauuuBaetcs 00BEM NPOEKTHHX paGoT H
YCAOKHACTCA HX BHIOJHEHHE.

To ke camoe MOKHO CKa3aTh O CKBAXKHHAX HA BOAY, NPOGYPEHHHIX
Ha Apyrux teppuropusax Coeerckoro Coioza. OCHOBHOE OTJAHYHE HX OT
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CKBaXUH ¥3bexucrana — 6oJee HH3KOE MOJOMKEHHE CTATHYECKOrOo YpOB-
HH rpyHTOoBHIX BOA (10 400 m).

JLas ynpoueHuss NpoeKTHPOBAHHA BOA03a00POE NOA3EMHBIX BOJ OTIE
BOAOCHAOKEHHA M OXPaHbl BOAHHX HCTOUHHKOB CpejaHeasHaTCKOro Hay-
HO=HCCAGJIOBATEABCKOTD HHCTHTYTA BOJAHBIX NPolJeM H FHAPOTEXHHKH [1po-
BeJ padoTy 10 CHUCTeMATH3AUMHM CKBAXHH Ha BOAY MO HX nmapamerpam. B
OCHOBY CHCTEMaTH3alUK OblIA MOJ0MKEHA FPYNMHPOBKA CKBAXKHH, HMEIOMHX
OaH3KHe XapakTepueTuku — sasucumoctu @ = f(S). Pacemorpenst u pa3douTn
Ha TPYNMbl CKBAMHHEL, npobypentinie B ¥Y3abexkncrane 3a nocaeanue 10 aer.

B cBsisH ¢ TeM 4TO B OCHOBY CHCTEMATH3ALHH NOJOMEHL XapakTeph-
CTHKH CKBaMHH, HMEeTCS BO3MOMHOCTE pACHPOCTPAHHTE JAHHVIO CHCTE-
MATH3AUHIO HA Jaw06ue TeppuTopHaibisie pafionst CCCP.

Kanas rpynna CKBAXHH XAPaKTEPH3VETCH ONpejeJeHHBIMH JHanaso-
HAMH  yHeJbHBIX Ae0HTOB # CTATHYECKHX YPOBHEell, TPHBOLHMALIX
HuKe, Kawaaa rpynma AOnoJHHTe1bHO [MOAPasieasercs no guaMerpam
00CAAHBIX TPYD CKBANHH.

CKkBaXuHE OOLEAHHEHH B 8 TPYNN MO VAEALHOMY neduty (.2/cex-it):

er-0.1. .m0 025 or 20 no 3,0:
or 0,256 no O.5: or 3,0 aa 5,0;
or 050 a0 1.0; or 5,0 no 10,0; u
or 1,0 no 20 Coawwe 10.

Y BeJIHYHBATL YHCJAO TPYNN 32 CYET MAJOACOMTHHIX CKBAXKHH (C yAeabL-
HelMI gebutamu meunee 0,1 ./cex-m) HeuenaecooOGpPazHo Mo CASAVIOULHM
II]'JI“E'-IHIIHM:

1) 3HaueHHe 3THX TPYNN CKBAXKHH A48 BOJOCHAGKEHHS CEIbCKHX HA-
CEJNEHHBIX NMYHKTOB BECbMA OrPAHHYEHO, TAK KAK HX NeOHTH OyAyT HaMme-
PATLCH JOAAMH JHTPOB H OHH MOTYT HCIOJABL30BATHCH TOABKO B OTAEABHBIX
cAyHasnX;

2) B npejgesax YaOekucTana HMEETCH HE3HAYHTEJbHOE KOJHUECTBO
MaJOAeOMTHBIX CKBAMKHI, OHM HE HCMOJBL3YIOTCA H €CTh OCHOBAHHS Ipej-
MoJaraTh, YTO YaCTh H3 HHX npolypeHa HeKaueCTBEHHO,

¥BeanuuBaTh UHCJAO TPYIN 3@ CUET BHICOKOAEOHTHEIX CKBAXKHUH (VAe/b-
Hiele AeOHTH Beimme 10 .2/cex-s) Takxke HepaUHOHAJABLHO H3-38 OrpaHH-
YEHHOTO YHCJAa TAKHX CKBAMKHH.

[Ipn paccmoTpenud nogpasieqeHHsl CKBAXHH [0 yaeasHOMY 1ebuty
CTAHOBHTCH OYEBHIHEIM, YTO Kamjad Fpynna HX OTAHYAETCA OT APVIoH
NPHOJIHIHTEIBHO BABOE VBEAHUEHHLIMH YIEJbHbIMH AeGUTAMH.

M3MeHHThL YHCAO TPYNN BO3MOMKHO YMEHLIIEHHEM MHJAH VBeJHYeHHEeM
BolOpaHHBIX JHanazoHos. OAHAKO YKA3aHHBIE H3MEHEeHHs HeuenecoobpasHbl
BCJACOCTBHE CJAHIIKOM MAJLIX HJAH CJAIHWKOM OGoabmux objacrefl noas
H —Q, nepexpriBaeMbiX xamjaoil rpynnofl. Maasle ananasonnt GyAyT 11pH-
BOJHTL K CAHINKOM OOJALIIOMY B3ZHMHOMY NEPEKPLITHIO Tpynm, a 6oabiue
AWAMA30HLl — HECOU3MEPUMEL C PAOOUYHMH XAPAKTEPHCTHKAMH HACOCOB.

Cxpamunn oObeIHHEHH B TPYHIB [0 CTATHYECKOMY YPOBHIO cie-
AVIOUHM o6pasoM:

CaMOH3AHBAWIUINECH CHBAXHHEM ¢ nanopoum ()

1) cowiwe - 60,
2) or 4- 30 no + 60,
3) ot 4 20 1o + 30,
4) or 4 10 no + 20,
3) or -+ 5 no + 10,
6) or 0 a0 4 5,

HecamMonarupawmuecds CKBAaXWHHN C HanopowMm (M)

7) ot 0 no—3,
#) oT— o ao— 15,



9) ot — 15 po — 30,
10) or — 30 10— 60,
11y o — 60 a0 — 90,
12) ot — 90 a0 — 120,
13) cauime — 120.

[lpu cucTeMaTH3aUHH CKBAMHH N0 CTATHYECKOMY YPOBHIO HabJa10-
JlaeTcs yBeauveHHe NHAaNa3oHOoB TPYNN NPH YAaJeHHH OT HYJd — NOBEPX-
HOCTH 3eMJH. 2TO CAeJaHO ¢ VYeTOM BO3MOMKHOCTH IIPHMEHEHHS LeHTpPO-
GeHEX HACOCOB, HANOPOB, HEOOXOAHMBIX JWIA CEJALCKHX HACeJeHHBIX
NYHKTOB, W HANOPHLIX XapPaKTEPHCTHK HACOCOB, NPHMEHFEMBIX A4
CKBAMKHH,

Pacnpejeaenne CKBaXHH 0[O TOJOXEHHIO CTATHYECKOro YpOBHA,
CBeZeHHOe K 13 rpyhnaM, XapakTepHo AIs YCJIOBHit Y3Oexkucrana. ¥senu-
YHRATH UMCJAO TPYNI CKBAXKHH 34 CYET CKBAXKHH C Hanmopamu shime 60 u
HelenecoobpasHo H3-3d HE3HAYUTEILHOrO HX HHC/HA; YBEJAHYHBATL KOJH-
yeCTRO PPYNI CKBAXKHH 33 CUET CKBAXKKH C TJIYOOKHM IIOJOXEHHEM CTa-
THYECKOrO YPOBHA BO3MOMKHO H HEOOXOUMMO, HO BCAENCTBHE OTCYTCTBHH
JAHHBIX O TAKHX CKBaXKMHaX B V30ekucraHe, YKasaHHOe NOjJpasfeleHHe
BBHIIOJNHEHD OPHEHTHPOBOYHO, OJHAKO MOMKHO 3aMETHTh, UTO C YBEJIHHEC-
HHEM FeoMeTPHYECKOil BBICOTH IOAbEMA BOAb H3 CKBAKHH YMEHBUIACTCH
BAHSHHE PA3NHYHBLIX JOIOJHHTEAbHBIX (DAKTOPOB, MOSTOMY JAHANA3OHLL B
rpynnax MoryT OwiTh yBeanuersl, OpHeHTHPOBOUHO MAKCHMAJABLHYIO IJIy-
OWHY CTATHUECKOrO YpOBHA MOxHO npuuarh 3a 400—500 #, 410 noa-
TBEPKAAETCA JHTEPATYPHBIMH AauHbiMu. [loppasjpenense CKBaxin 1O 10-
JIOIKEHRI0 CTATHUECKOro YPOBHA (M) MOMHO ObL10 OBl NPOAOAMHTE TAK!

13) or— 120 no — 160,
14) or — 160 a0 — 200,
15) ot — 200 mo — 250,
16) ot — 250 no — 300,
17) ot — 300 1o — 400,
18) or — 400 n0 — 500.

HeoBX0AuMO OTMETHTH, YTO MOJALeM BoAH ¢ Oojee TAVOOKHM 10J0-
WEHHEM CTaTHUECKOro YpPOBHA JAad BOJOCHADKeHHH OOBIYHO HE IpHME-
HAETCA M, KpOMe TOro, Hacocioe o0O00pYIOBaHHE Ha TakHe MNapaMeTpl
OTEYECTBEHHOH NPOMBIILJIEHHOCTBIO TOUTH HE BBIIYCKAEGTCS.

B taGa. 1 B KauecTBe nprMepa NpHBEIEHH JaHHLIE N0 CHCTEMATH3A-
[LHH NPECHOBOJAHBIX CKBAXHH HAa BoAy, NPoOypPEeHHBIX B Y30€KHCTAHE. b5
GOALIHHCTEE CAYYAER CAMOH3/IHBAIOUIHECH CKBaXKHHBl C HANOPAMH BHILE
5 M MOTYT HCNOJIL30BATHLCA 0€3 BOAONOIABEMHOro 00OpylOBaHHA, MO=
STOMY TPYINNB CKBaXKHH € YKA3AHHBIMH HANOpamu B NPHBOAHMBIX HHIKC
Tabaulax He paccMarpuBaloTcs.

Ma taba. 1 euano, uro Haubosee pacnpoCcTPaHEHHBIMH 10 YASALHOMY
JeOHTY TPynnaMi CKBAMKHH LA yCAOBHH Y30eKHCTaHa ABAAIOTCA CPYNIIbI
€ VieabHEIMH aebutaMmu 1—2 afcer-m, 0.6—1, 2—3 n 3—5 .2/ceK- M, u9TO
COCTABJAAET JBE TPETH BCEX CKBAMHH, 4 [0 CTATHYECKOMY YPOBHIO —
0—5 #,—5—15 u 0-+5 #, nau okoao 62% Bcex cksawud. [Ilag Apyrux
TEPPHTOPHIl pacnpencienue CKBaMH MO HX mapaMmerpam OyAeT WHBIM, HO
pasMepsl rpyni mpH HX CHCTEMAaTH3AUHH MOTYT OBITH COXPAHEHBI, 4 lpH-
BOJAHMEE TabJAHILI MOMHO HCHOJB30BATH MPH noadope HACOCOB Iaf BOAO-
3a00pOB NOJA3EMHBIX BOJ HA 3THX TEPPHTOPHAX.

BeaecTBHE TOrO, 4TO CKBAMHHBL HA BOAY HMEIOT camylo pasnooOpa3s-
HYI0 KOHCTPYKIHIO H pasMeps o6cafubiX TPyO, KaMAyIo rpyniy CKBAKILH
MOKHO MOLPA3AeanTh 1O juameTpaM obcauiku. Hanpumep, B Taba. 2 npen-
CTABAEHB TPYNNH C VAeAbHEMH jaeGuramn oT 2 1o 3 A/cex-M, BIATHIE
u3 taba. l.



Ta6brorya 1

PacnpeleneHye cKBamHH, npobypeHHbix B Y3bekucrane, no yreabHomy aedury
H NOAOMCEHHID CTATHYECHOro YpoBHSR, %

Yaieanuwit aebnr 4cex-u.
H craTnve- KoausecToo
cKoe, 0,1—0,25 | 0,25—05 [0,5—1,0]1,0~20 |2,0-3,0(3,0—5.0| 50—10,0 | >10,0 | CkBANNH
> 60 — — - — — —_ — —_ —
+30-- 60 0,1 0,2 0,4 1,2 e — = .- 1:8
+30-+ 20 —_ — 0,21 0,4 0,2 — —_ 0,1 0,9
+20-+ 10 — 0,6 14| 55| 1,3 06| 03 | 05| 10,2
410+ 5 0,1 0,3 2.9 | 5.6 el 3 0,7 0,9 13.1
0+ 5 0,6 0,8 0.6 | 5:2:0 1;8] 21 1,7 | 0,6 15,4
0— 5 0,8 1,3 22| 42| 3,0 5,3 5,9 2.6 25.3
— 90— 15 0,7 1,8 25| 40| 4,1 2,8 2,8 4,21 21,9
—15— 30 1,1 1,0 0,91 1.8 14 509 0,4 1.2 8,2
—30— 60 0,5 0,5 0,7/ 0,2/.0,5| 0,1 0,1 0,2| 2.8
—60— 90 — 0,1 I T (e — 0,1 0,3
—90—120 — — — - - — — — —
KoanuecTso
CKBAMWHH 3,9 6,6 13,8127,6112,9]12,9 11.9 10,4 | 100

MpuMewanne Mg rpynn + 60, —90 n — 120 nokasanua ne npHBEleHN, TaK
kak oun menee 0,1%.

Ta6nuua 2

PacnpepeaeHHe cksamus, npobypeHnbix B Y30Gexkucrane, no.adamerpy obcagHbX
Tpy6 AAA Tpynnbl € yAeabHbM aeGutom OoT 2 10 3 a/cex- M, %

Onasverp obcaikW, mar

CraTimueckui

YOREHE ROl 197 | 146 | 150 | 2e8 | 200 | 26 | 205 | 250 | 28 | 209 [ 325
|

>+ 60 — — — — — — s v e e e
2304180 | i | e s ] e ) PR el R e
Lo e et i | 0t ] = = =t |
+10-+ 20 | 0,1 0,6 - 0,2 — Ul —_ - - —_ —
+5+10)| — (0,8 — | 0,6 — — — — — | 0,1 —
0+ o — 0,8 —_ & 0,1 0,3 -— 0,1 —_— — s
0— 5|01 (06 |01 |07 |01 (08 | — [0,2 |0,1 |01 [0,1
— 5— 15 | 0,1 0,3 10,3 | 0,6 — | 1,3 — | 0,1 — 0,2 | 0,2
—y5 30 | = | = |02 |04 |01 |06 | = [ = | = [0 ]| =
—an B0 | e e FO | = V=0 R = (L | = =] =
—f{0— 90 — — — — — | 0,1 —_— — - — —
—90—120 | — — — — —_ — — — — — —

Npumevwanne Ckp. 6" n 10" npeacranienul ABYMA AHAMETPAMH obcaauux Tpy0,
apAgoUHXcE rabapuTHMMH AJ8 HacocHoro obopynosanid. JLad
rpynn 60, 30460 n —00—120 nokasanmd He NPHBEACHH,
TaKk Kak omn sHaunteasHo menee 0,1%.



NMPUHLKMBI COCTABJEHHS TABJWLL

CkBaMHHE HA BOJY HA TEPPHTOPHH pecnyOb/JHKH PACHOJOKEHB HEPAR-
pomepro, OjHM M3 HHX HAXOAATCH BOJH3H HACRACHHBIX NYHKTOB M MOTYT
GuITH NPHMEHEHB JAsl BOJOCHAOKEHHS, JPyrHe COBEpPUIEHHO HE HCHOAL*
aylotcs, CKBaMMUHB Ha BOAY HMEIOT pasUuHBIC NAPAMETPHl i NMOITOMY
NOMMHE  000PYAORATHCH  COOTBETCTBYIOUMM HACOCHLIM OOOPYAOBAHHEM,
KOTOpOe OYeHb M4aCcTO HE COOTBETCTBYET mapaMmerpaMm CKBaXHH. 310 00~
ICHSIETCH OTCYTCTBMEM MOAXOAsILEro o0opyA0BanHsd, HJAH TPYAHOCTBIO €r0
npHOGpeTeHUs, HJAH HENpPaBHAbHEM €ro HoAGOpPOM. Jlas VIpOIUIEHHA i
}-’ﬂﬂpﬂﬂﬂ'—iilﬂﬂll]ﬂﬂ noanopd HACOCOB 1O IIEPHMET[JHM rpvnn CKBa:HH HAMH
pa3paboTaHbl CrenHa bHble TabaHILb.

[lpu cocrapaenuy 3THX TaGAHIL AJs KaXAOH IPYNNb CKBAZHH CTPOU-
agocks noje H—Q no u3pecTHLIM BeJAHYHHAM CTATHUECKHX yPORHEH M
yaeAbHbX Ae6uToB. Jlas 3TOTO NMpH NOCTPOEHHH MPHHATEL CACIYIOIMHE
JONMYIUEHHSE H OrpaHHuYeHHs:

1) BeAHUHHY YAEJAbHOTO AeOHTa AJf J0060# paccMaTpuBaeMoil CKea-
. SKHHB CACAVET NPHHHMATL NMOCTOAHHON W HE3aBHCSLLEH OT nebuta —

q /ceK-m = nocT., (1)

2) MaKCHMAAbHOE MOHHKEeHHE AHHAMHYECKOro VYpoBHA OT CTaTHHE-
ckoro (H,) ne poaxuo npeswiuats 20 M

H, — Hq <= 20 M, (2)

[Tosoxkenne cratnueckux yposuedt raybxe 120 x B Tabauuax
HEe TPHBOJAMTCS B CBA3H C TeM, H4TO Ha NOJOGHHE NapaMETPLl HACOCHOE

000pV/AOBAHHE TOYTH HE BHIIYCKACTCA.
Ias mo6oit TPynnbl CKRadHH MOMXKHO MOCTPOHTL NoJe H—Q, ecau

H3BECTHH PPAHHUNBIC 3HAYEHHS YAEIbHHIX 1eDHTOB, M0J0MCHHE CTaTH-
YeCKHX YpoBHENl M MAKCHMAJAbHAfl BeJIHYHHA NALCHHA JIMHAMHHECKOTO

VvpOBHSL. VuHTHIBAS, UTO XapakTepHCTHKA JI000f CKBAXKHHB 1300paxKa-
eTcAd NpAMOH JauHHeil, ce YypaBHEHHE MOKHO NPEJCTaDHTL TaK:

. . Qn

o = I_I{‘T 5 m'._'! {3}

rpe S — paccrosHue [0 JAUHAMHYECKOrO YPOBHA OT MOBEPXHOCTH 3EM-
AH, M,

H.; — nojoxenne CTaTHYECKOro YPOBHS, M;

Q, — AeGUT CKBAXKHHEL, /CeK;

(n — YAEAbHEIH JMEOHT CKBAAKHHYI, Alcek M.

Ilaa ynoGersa rpaduueckux NMOCTPOEHHIT NO ONPEAeaeHHIo PEeKHMOB
paGoTH HACOCOB B JAajbHE{ileM XapakTepHCTHKH CKBAXKHH Gynem OTKJa-
ABBATH BBepX, W nostoMy B opmyay (3) BmecTo S zanumem H # 3Hak
nepea H., samenum na oOpaTHbiiL:

al {ﬁ. ’
H _H”'qn' {3)

KpnBas, xapakrepusayiomascs ypasuenneym (3°), OyieT HMETh 3€PKAILHOC
H30OpaXKEHHEe C KPHBOH, MOCTPOEHHOH 1O yPABHEHHIO (3), OTHOCHTEJBLHO

ocu Q.
[lToae H— Q past aoGoil rpynnbl CKBAXKHH CTPOHTCH NPH NoJACTaAHOBKE

B opmyay (3) rpanuunbX 3HAYEHUR BEJAHUMH VACJIBLHHIX aebnToB ((Qq H
(Qut;) ¥ BEJHUHMH CTATHYECKHX  YPOBHEH (Hee, ¥ Hery.y) c oGpat-
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HelM  3snakoM. Ecam cratHueCkuii  ypoBeHb HMKe 3emau, TO Oepercs
3HaK Na10¢ 1 naoGoport. INoxe H — Q orpannyusaercs cHcreMoil ypasHeHul

o~ Q
Hn ey H-:r" + q"-
Q s
Hn-=-] —= H"‘Tl'l"i'l + -'EI_;—T ] [4}
o An oo
H = i PTG 20 M
sneck Hy, u Hyp o1 — BepxHne M HMKHHE 3HAYEHHS BHCOT NOABEMA

BOJIBl, OrpannynBaiommux nose H—Q aaa awboit

CPYNOL CKBAMKHH
# Hg, ,— Bepxnee u HHMKHEE 3HAYEHHH MOJOKEHHS CTATH-

YECKHX VPOBHEii;
Qn H Qaq — MeHblee H OoablTEe 3HaAMEeHHA BEeMAHHMHH Y/1C/b-

HBIX JNEDHTOB;

Q — 1eGHT CKBAMHH.
[Mocrpoenne 3oun H—(Q Bezercs npu yCA0BHH, MTO NajeHHe AHHAE-
MHYECKOTO VPOBHA OT cratHueckoro He npespimaer 20 u. [loae H—-Q,
OrpaHnueHHOe KPHBBIMH vpasHeunii (4), npeiacrapaeno va puc. 1. Ha unem

z Q
npasmoil yroa 2—3—4 noayvumacs H3-3a OorpanHueHuns < 20Mm.

[Tpn cosmecrHoM paccmorpedun 30H H—Q paga cMeXHBIX rpyunm

CKBAaXHH BHJHO, YTO MOC-

> JeHHe HMEloT 3HAYHTEeb-

HOE B3AHMHOE NepeKpuiTHE.

[To Hatemy MHEHHIO, TAKOE

nepeKpuTHe ABAACTCH He-

OOX0AHMBIM YCJAOBHEM CH-

J|  CcTemMarHsamuu CKBAaXKHUH 10

|  rpynmaMm H MOXeT ObTb

nerko  oOmacHeno. Oauu

ooy H Te € TOYKH [O0JH MO-

ryT BXOJHUTL OJHOBPEMEH-

CG«fex  HO B HECKOJABKO TPV

Puc. 1. Moae H—Q aas awboit rpynnsl CKBaMHH. CKBaXHH, TAK KdK 3TH TOY-

KH B OJTHHX CAyYagx Haxo-

JAATCA HA XaPAKTEPHCTHKAX CKBAMKHH C MajasMM 3Hayenuamu H., u q, a B
APVITHX CAVYAAX — ¢ OOABLMIMMH HX 3HAUEHHSIMH.

Kamaas 3oua H-—Q npeacrasasier coGoit upessuuaiiio Go.bluoi
Ha00D XapakTePHCTHK CKBAXHH, JEMKAIHX BHYTPH PacCMATPHBACMON 30HHKL,
[Toae H— Q rpynnel CKBaMHH XapakTepH3YeT TreOMeTPHYECKYI0 BHICOTY
NOABbEMA BOAB OT JAHHAMHYECKOrO VPOBHA JIO NOBEPXHOCTH 3eMAH Ha
CKBaKHHAX YKa3aHHOH TpyONHL.

B awbom auanazone npousBoAHTENLHOCTEH HAcOCHOro obopyloBaHH
HMeeTCHl pail TOYEK, COOTBETCTBYIOIIHX CKBAXKHHAM MHOTHX FPYNI, IIO3TOMY

OAHO H TO e HAaCOCHOe ﬂﬁﬂp}".ﬁlﬂﬂﬂHHE MOXKET ﬂﬁﬂ.l'l"_'ul'}l{HBETh O4YE€Hb MHO-
'Heé CKBaX¥HHLI,

H:':

BONOMNO/XBEMHOE OBOPYIOEAHHE

Cpenenns, cobOpaHHkie 0 HACOCHOM ODOPYAOBaHHH s CKBAaXHH Ha
BOJY, IMOKasa/JH, 4TO 3a mepuojd kouel 1962 — nawanao 1963 r. nacoco-
CTpOHTEeALHBIe 3aBoabl Coeerckoro Colosa Beyckasan 46 THnopasmepos
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HACOCOB, MAPAMETPLl KOTOPHIX npejcrasiedsl B Taba. 3 u 4, a nx paboune
xapaxTepucTHkH — Ha puc. 4—35 (cm. npraoxkenue). B taba. 3 npuso-
AATCS HACOCH MaJjoff npoM3BoauTeaLHOCTH, A0 25 4/cex, a B Taba. 4-—
GoaplION, cBHINE 25 .2/cexk. Takoe pacnpeieienHe cleaaHd HeCcKoJabLKOo
HCKYCCTBEHHO, OJHAKO OHO OOBACHACTCA TeM, 4TO OOJBIIHHCTBO CEJILCKHX
HACEJEHHHKX NYHKTOB MOmeT OHTL ofbecneyeHO BOAOH NpH Nojave 10
25 4fcex, CaenopaTeabHO, NPH NPOCKTHPOBAHNHK BOJA03a60POB B OCHOBHOM
MOMKHO 101530BaThCA TabJa. 3.

Ilpyrue THIB BOAONOABEMHOro oOGOpyAcBaHHA B Tabauuax He pac-
CMATPHBAIOTCA: 3pAHDTH H BOJOCTPYiHHBIE HACOCH — M3-38 MAaJI0ro Kosg-
(HnMeHTa N0Je3HOro AEfiCTBHA M NOPIIHEBHE HACOCH — H3-3d HEA0CTaTo-
HOIl HAaJEXHOCTH NpPH OTKAYKE BOJALI C YACTHUAMH I[1OPOJIHL. ;

[Tpu pafoTe HACOCA B CKBAKHHE 1A CHCTEMBl BOJOCHAOXKEHHA €ro
HATIOP TPATHTCH HA NMPeojoJeHHe CJAeAYIUIero:

1) noapeM BONH OT AMHAMHYECKOro VPOBHA JI0 NOBEPXHOCTH 3eMJAH
(H,). uto xapaktepusyerca 3onoii H—Q;:

2) noTepH HaNoOpa Ha Y4YaCTKE OT HACOCA A0 OrOJOBKA CKBAXHHBI,
(2 hy,), 38BHCAWIME OT AHAMETPA H JAAHHH BOAONO/UbEMHBIX TPYO, HX KOH-
CTPYKIMH, NPOH3BOJAHTEALHOCTH HAcOCA M T. A. [as norpyxHuLX HAacoCoB
9TH MNOTEPH ONpeieadioTca no tabanuam $. A. lllesenesa, a 114 apre-
SHAHCKHX — M0  ONLITHHM AaHHBIM. B tabaumuax aMHa BOJONOABEMHBIX
TpyO fnpuHATa Ha 2—5 M GOJABIIE FCOMETPHYCCKON BLHICOTH NOABEMA BOJLI
OT AHHAMHYECKOTO VPOBHA BOAbL B CKBa)KHHE 10 NMOBEPXHOCTH 3eMAH —

L =H, + (2+5) #; (5)

3) nmotepu Hanmopa B nosepxuocTHOM TpyGonposoae (I hy,), onpexe-
agemeie no tabminam . A, llleseaesa;

4) nommesm BOJIH OT NOBCPXHOCTH 3eMJH 10 YPOBHA BOALI B BOJAOHA-
NOPHOH Oamine;

5) motepH Hanopa Ha BXOAE B HACOC W BBHIXOJE H3 NOBEPXHOCTHOrO
TpyGonpoRoia B BOIOHA-
nopuot Gammue (I hy,).

Bee sto moxkuo 3anu-
CATH B TAKOM BHIE!

Hy,= (H; +H:, + Ehy+
+ Zhyn+ &by,  (6)

O6mufi cayuaii cxembl
BOA03400PHLIX COOPYHE-
HHIl NPEenCTABJAEH Ha pPHC.
2. M3 cxemm BHAHO, uTO
FeOMETpHYEeCKad BBEICOTA
noghemMa BOAb CKJAAJLI-
BAETCHA H2 NOAbLEMA BOARK
OT JAHHAMHYECKOro Yypos- Pue. 2. Cxema BoA03a0OPHBIX COOPYXEHHH.

HA JO MNOBEPXHOCTH 3eMJH

H OT MOBEPXHOCTH 3eMJH JI0 BEPXHEro YPOBHA B BOAOHANOPHOH OauiHe,
Octaabnbie 3JeMeHTs 0a4aHca HANOPOB NPH MAJBIX CKOPOCTAX JABHIKE-
HHA BOAB HeBeaukH. Ecan npuMeHATh NOBEPXHOCTHBIE BOXOBOJAL He-
60ABMOR JAJHHEL M COOTBETCTBYIOIIEr0 JAMamerpa, a4 TakkKe BOLONOLBEM-
Hble TPYOH JOCTATOUHLIX JHAMETPOB, TO Y MNOrpy;HHIX HACOCOB MNOTEPH
Hamopa coctapar 1—2 M 80d. c¢m, TIpH nocTpoeHnd TaOJAHI, OHH TNPHHATHL
papuniMu 3 #. [Norepn nHanopa B BOAONOABEMHBIX TPYOaX apTe3HAHCKHX
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HACOCOB BEJHKH, TOITOMY HX HEOOXOAHMO YYHTHIBATL OTAEAbHO. B Tal-
JAHLAX 3TH MOTEPH B3ATH MO JaHHbM CPeaHea3HaTCKOro HayuyHO-HCCAeN0Ba-
TeJALCKOr0 HHCTHTYTA BOAHLIX npoGaem H ruaporexuukn, BOJIIEO wu no
THNOBLIM npoexktam Ne 4—18—0589, 4—18—590 n 4—18—591. B rabanuax
TAKKE YUTeHbl JONOJHHTEJAbHLIE 3aTpaThl MOLIHOCTH YCTAHOBKOH, BO3-
HHKAIONIHE B TPAHCMHCCHOHHOMN YaCTH apTe3HAHCKHX HACOCOB. STH NONPABKH
aeaanuck mo Marepuasam I'mnponedpremama u CAHHUHUBITHI.

Ecan na none H — Q, sanumaemoe mioGoit rpynnofl CkBaKuH, HAHECTH
HATIOPHLIE XAPAKTEPHCTHKH HACOCOB H YHECTh HMEIOUHECH NMOTepH Hanopa,
a4 TAKKE 3aAaHHVIO BeJHUMHY CBOOOJHOro Hamnopa, T. €. MNOCTPOHTh TaK
HA3BIBAEMBIE JIPOCCEJbHBIE Xa- .
PAKTEPHCTHKH, TO MOMKHO Bbifi- ™
BHTh MNpelefbHLIE peXxHMbl pa-

GoThl Hacocor ([lpocceabHble Xa-
PAKTEPUCTHKH N0AYUaI0TCA, €Can
M3 HANOPHBIX XAPAKTEPHCTHK Bbi-
YEeCTh MOTepH HANOPA U BEJAHUMHY
ceoGojHoro uwanopa). [Mpeaeas-

HBIMH pexHMaMil padoThEl HACOCOB : R .
HAa CKBajXHHAX JaHHOH 30HLL r L L
OYAYT [POH3BOAHTEALHOCTH Q) .i

H Q.. COOTBETCTBYIOIIHE TOHKAM

nepeceuenua A u B (puc. 3). TN |
Jhio6as CKBAXKMHA, eCAH ee Xa- o e Gt
PAKTEPHUCTHKA nNepecekaercs C Puc. 3. Cxema onpejesenns paGouei T0u-
ﬂpﬂCCEﬂthﬁ HﬂpﬂHTEFHETHHGﬁ KH HAcoca, YCTAHOBJACHHOrO Had CKBaMHHC.
Hacoca, Gyaer umerh pabouyio

TOUKY, HaXOMANLYIOCA Mexay Toukamu A W B, H €e npousBOAHTEILHOCTH
Qm OyjeT OnpeiesiaThCs HEpPaBeHCTBOM

Qxr < Qm <Qs. (7)

3TH NOJA0KEHHS ABHANCH OCHOBOf JAAf MOCTpOEHMH TabJuIL

COCTAB TABJIHL

Ha ocHoBanuH npuBeaeHHbIX Z0NYILeHuit o orpannyenuii GLa cocTap-
AeHBl TAOAMILI, C MOMONIbIO KOTOPBIX MOMHO MpOBECTH BHOOP HACOCOB
AAf BOA03a6OpPOB NOA3EMHBIX BOJ, noabupas HauboJee nOAXOAALIEe
nacocioe obopynopanue. Jlaa Toro utodn ObiCTpee H Jy4dlle HCNOAb3O-
BaTh TAOAHIB, HHMKE [PHBOAUM [PHHIUNLL HX NOCTPOCHHE W NPHMEDH
HCTIOAL30BAHHA.

TaGauiel COCTOAT W3 4ETHIPEX pasfenos:

| pasnen — onpejenenne NPOH3BOJHTENLHOCTH HACOCOB H HCMOAB30-
paHHe cKeBaXMH no 25 a/cex (raba. 5—10);

Il pasgen — onpenejenne NPOH3IBOAHTENBHOCTH HACOCOB M HCHOJAL30-
BAHHE CKBaxkuH cBhime 25 «fcex (ta6a. 11—16);

Il paspen — onpenenenne MOMHOCTH HACOCHOW YCTAHOBKH H IO0AaYH
BOAH, npuxoasweiica na 1 xém, 10 25 2/cex (tabn. 17—22),;

IV pasgen — onpejeneniie MOWHOCTH HACOCHON YCTAHOBKH H NOAAYH
BOJBI, mpuxoaameiica na 1 xem, ceume 25 a/cex (tada. 23—28).

[pu neburax ckpaxkuH venee 25 /cexk  HeoOXOAHMO HCNOAB30BATH
| u Il paspean tabauu, a npu Goabwux ae6utax — Il n IV. Kak npasu.o,
JIS CeAbCKUX HAaceJeHHHX NyHKTOB npumensaiorcs | u lll paspeas TaGaulL.
Kasauift pasjen cocTOMT M3 mectH TabJHIL, OTAHHAIOLWINXCA APYT OT ApyTra
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BeAHYHHOR csoGoaioro wanopa (0: 10 a; 15; 20; 25 u 30 u). B kamaoi
Tabanle CTaTHYECKHH YPOBEHb MOJApasjieadeTcs Ha ceMb juanasonos (4 5
J0 0 m; 0 10—5 M; —5 no—15 m; — 15 no— 30 x; — 30 no — 60
— 60 10 —90 M; —90 10 —120 M), a B cBOW0 OUepenb KaMKALIA AHANA30H cTa-
THYECKHX YpOBHEH pasjeadercd o yaeaoHomy aebury (0,1—0,25 2/cex - m;
0.25—0,5 a/cex-m; 0,5—1,0 2icex-m; 1,0—2,04/cex-m; 2,0—3,0 2/cex-u;
3,0—9,0 afcex-a; 5,0—10,0 afcex-m n ceoime 102/cex-m) u 10 Mapkam
HACOCOB, KOTOPHLIE MOTYT HCMNOAL30BATLCA HA JAHHBIX CKBAXHHAX.

B tada. 5—16 1 u Il pasnenos B uncaurene JaeTcd [POH3BOLHTENb-
HOCTh VKA3aHHBLIX MAPOK HACOCOB, A4 B 3HAMEHATEJE — NPOUEHT HCNOJb30-
BaHHA AeOHTA CKBAXHHLI, T. € OTHOWIEHHE NPOH3BOAHTEALHOCTH HAcOCa K
JeOHTY CKBaMHH npd 20-M NOHHKEHUM,

ITH NOKA3aTe/n, N0 HAWEMY MHEeHHIO, AAl0T NOAHOE MPEejACTaBJEHHE
0 NpaBHJALHOCTH Hlﬂﬁﬂﬂﬂ HACOCHOTIO ﬂﬁ{lp}’ﬂ,ﬂBHHHH Mo NPOH3IBOJAHTEALHOCTH.

B raGa, 17—28 Il u IV pasgenoB B uucauTe]e MNPHBOAHTCS MOIL-
HOCTh, norpebasemas ycTavHopkoil npu padoTe HA CKBAXHHAX AAHHO/
FPYIbLl, @ B 3HAMEHATEJE — KOJHYECTBO NMOJAAHHOH BOAB, NpHXOAfULeHCH
Ha 1 xém MOWHOCTH, 2/cex/kem (Mm* Kam-wac).

STH A4HHLIC NO3BOJAIOT CAeAaTh BHLIGOP HACOCHOTO 060pYLOBaHHA
MO MOUIHOCTHHIM nokasateans, TaGauust [ u ll, a Takmke Il u IV pasienos
COJIEPHAT OJHHAKOBOE YHCIAO HACOCOB OJHHX H Tex ke wmapok. Huxe
JAQeTCH NOpPHAAOK HCMOAL3OBaHHA TabJaull H HX IPHMEHEeHus,

MOABOP HACOCHOIO OGOPYJOBAHHSA 1O MAPAMETPAM CKBAXHH

[ToaGop HacocHoro o0OpyAOBAHHA [0 NapamMeTpaM CKBAXKHH 1IPH MO-
MOIH TAOJNIL BHINOJHAETCHA B cJAeAyIOmed nocaejloBateqbHoCcTH, Ecan
H3BECTHA BE/JIHYHHA BO/AONOTpeGJAeHHHA, TO HOMEp pasjgena Tab.ady onpeje-
asiercd cpasy. llpu Bozonorpebaennn 10 25 4/cex ucnoansyerca | pasnea,
a cseiuie 25 a/cex — 1. 3arem no rabanuam | wau Il pasgena naxomurca
COOTBETCTBYIOW@A BEIHUHHA CBOOOAHOrO Hanopa, o KoTopoit onpeaeaserca
HeodxoAuMEIl HOMep Tabanun, B 3To#t Tabaunue no napaMerpaMm CKBaMHH
OTLICKHBAETCH HYMKHAA rpynna cksamuu. [last sroro 10 BeJHuYNHE CTATH-
YECKOro YpOBHA MOAOMPAETCH COOTBETCTBYIOWAS uacTh TaGJHIbL, B KOTO-
poil MO BeAMYMHE YAEALHOro JAeOHTA HAXOAHTCS COOTBETCTBYIOWLAS TPyIl-
na. B rpynne ciksaxun nago seiGparh HeoOX0AUMOE HACOCHOe 06OPYI0-
BaHHe. IJTOT BRIOOP OOLIMHO NPOH3BOAHTCA MO KAKOMY-TO AONOJHHTENBHOMY
VCAOBHIO: BEAHYHHE BOJAONOTpEOJCHHSN, BeJHUMHE HCNOAb30BaHHA JebuTa
CKBaXHHBI, 3KOHOMHYHOCTH HACOCHOro obopyaopadHust M T. A. YToO6L HMETH
JONOJHHTEAbHEE JaHHbe, Halo npuMenuts I wau IV pasmen rtaGaui
Ecau nepponavaiabHo HCHOAL30BajACH pasgen |, To HeoOGxoauMmo B3sth I
pasmea, a ecan pasaea ll, To — IV pasmea. Tak kak nocrpoense W mops-
JAOK HAXOW/AEHHH JAHHBLIX B ITHX pasjenax Takoh Xe, Kak My JABYX nep-
BbIX, TO B COOTBETCTBYIOIIEH rpylne cKkBaxkuH GepyTcs NOKazaTead npea-
nojaraeMblX HACOCOB H NPOH3BOAMTCH MX cpaBHeHHe. B CBA3H C TeM, 4TO
HE BCE CKBAMWHLI, BXOAfLIHE B ONPEAEJCHHYI TpPyHny, NepekpuBaloTcH
HATIOPHBIMKH XapakTepHCTHKAMH Hacocor (uto nabaiofaercs NpH nepeceve-
HHH  JpOocceahHON XapakTepHCTHKH ¢ nojgeM H — Q npasee Touku 2 Ha
pHC. 3) M3-32 MMEIOWErocs OrpPaHHYCHHA BEJHUHHB TANEHHS JAHHAMHUE-
CKOT0 YypOBH#l, BHIBOJ O BLIOOpPE HAcOCA ¢pa3y aenark He caeayer. Chavaaa
HEOOXO0AUMO ONpPeNeJHTh pexHuM padoTel HaMeuyeHHOro HacoCa Ha 3aJaHHOMN
ckpaxune. [as sroro anaaurHueckuMm Han rpadoaHaIHTHYECKHM TNyTeM
HAXOAHTCA TOUKA MNEpeceveHHs apocceabHOl XapakTepHCTHKM Hacoca C
XAPAKTePUCTHKOH CKBAXKHHBLL H TOABLKO TO Ja JeJaeTcd OKOHuATeAbHL
BLIBOL.
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Huxe npeasaraercs rpagoaHatuTHYECKHt MeTON Aas OnpegeseHuHs
pemuma paGoThl Hacoca Ha 3agaHHONl ckBakuHE. MeTox cBOAMTCS K ompe-
JAeJeHHIO TOUYKH mepeceuenuss orpesxkoB AB u C/J (cm. puc, 3). Otpesox
AB 3amensier wacTh ApoccenbHOll KpuBOH Mexay Toukamu A u B. [lpu
3TOM HECKOJABKO 3aHHKAIOTCA nmapaMerpsl pabouell TOUKH, HO 3HAYHTEABHO

viapomalorcs Buiuucaenun. Orpesok CJ] — XapakTepHCTHKA CKBaXHHH,
BHIPAKAIOWAACA NPAMOH BuM A

H = Her + —>—. (8)

Yexn

Jas peurenua ykasannoil 3agauM HYXHO ONPEAEJHTh KOOPAHHATH TOHEK
A n B. Ux abcumccn — Q, n Q,, u3BecTHuie n3 Tabaul, 4 OPAHHATH —
H, 1 H, naxoasrca n3 ypaBuenu#t rpannunmX xpuspiX (3') npu noacra-
HOBKe 3naueHnit Q, u Q,. Ecam Touka nepeceuenus BepxHeil norpauny-
HOA KPHBOH ¢ JApocceabHOl XapaKTEepPHCTHKON HACOCA JEXKHT NpaBee TOUKH
2 (onpepeaserca mMeHblwell peanuynHoit peGurta B Tata. 5—16), To ee opau-
HATY PACcCYHTBLIBAIOT MO YPaBHEHHIO

Ha o Hu:r -+ 20 A . {9}

3aTéM HAXOAMM TOUKY nmepeceuenus orpeska AB ¢ xapaxrepucrukoii ckpa-
wuusl. Jas cks. 1—sr1o0 Ttouka M, a nas ckB. 2— touka M, KoTtopas
JeXHT BHE yKazauHoro moaa H— Q (paGora Hacoca npu NajeHHH AHHA-
MHYECKOro ypoBHA A0 20 M He BO3MOMKHA, HYHO BOpaTh APYroi Hacoc
HJAH YACTHYHO NPHKPLITH 3a1BHAKKY HA €ro HAnopHOW JHHHH),

Touky nepeceuenusi OTPe3KOB MOKHO HaillTH, pewas CJAEAVIOULYIO
CHCTEMY YPaBHEHHH:

Hy = Hep + 2
Hn"“n o QH_QI
I'Iu — H; L Q.ﬂ ""'{:}."l

(10)

B sroit cucreme neppoe ypaBHEHHE BHIPANKACT XAPAKTEPHCTHKY CKBAMXKMHBL,
Aasi KOTopo# noadbupaeTcs Hacoc, a BTOPOE ypaBHEHHE — OTPE30K KPHBOMH
AB. Touka nepeceuenns M — paGouasi TOYKa Hacoca, OHa OJHOBPEMEHHO
JEKHT HA ODOHX OTpe3Kax.

Ecnu Touka nepecedenus M JeKHT BHYTPH paccMaTPHBAEMOM 30HBI
H—Q, To Hacoc MoxkeTr OBITb NPHHAT, €CAH Ke — BHE 30Hbl, TO HAKO0 MO-
nobpate ApPyrofft HACOC MAM KAKHM-1HOO NMyTeM H3MEHWTh €ro APOCCeabHYIO
XapakTepucTHKy. [ad HAraagHoOCTH HHXKE pacCMaTpHBAlOTCA HECKOJAbKO
NpPHMEPOB.

[lpumep 1. B nacenennom nyukre N, HiMelomeM pacyeTHOe BOLONOTPeo-
Aenue 7—7,50.2/cex, npoGypena ckpaxkuua Ha Boay. OHa xapakrepHayeTcs
caenyoummy nauHeMu. Tloaoxkenue cratnyeckoro yposHsa He= —17,3 ;
yaeabHblit geour = 1,1 .2fcex-m; pnamerp obcaaunx Tpy6 — 10 aoiMoB.
JacTpoilka HACENEHHOrO MYHKTAa NPOM3BEAEHA OJHO-, JBYX-H TpeXsTaikK-
HEIMH J0MaM¥, MO3TOMY Beanunna cBobojaHoro Hanopa (BeHCOTa BOAOHA-
nopuoit dGamuu) npuHara 20 m, Tpebyerca nopoGpaTh BOAONOABEMHOE
obopyaoBaHHe A1 NPOeKTHPYeMoro BoaosabopHoro yaJja.

Tax xax sogonorpebGaenne nynxrta N meHee 25 a/cex, noabsyemcd
tTabaniamye pasaeaa |, 3atem no seanuuHe csobGoguoro Hanopa (20 m)
B Taba. 8 10 noJoxeHuio craTHyeckoro yposus (—17,3 M) u yneacHomy
Ae6ury (1,1.2/ cex- M) HaxXoAMM COOTBETCTBYIOULYIO Tpynny CKBawHH He, — oT
—15 10 —30 m 1 q—1,0—2,0 #/cex-x. B sToft rpynne CKBaXXuH yKasaHbl
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MapKH HacocoB, HX NMPOH3IBOAHTEJBHOCTE H NPOUEHT HCII0ABL30BAHKHA gAeduTa

CKBaXHH.

Mo Ta6a. 20 pasnexaa lll, cocraBaeHHOR A8 TeX e NMapaMmeTpos, UTO
u Ta6a. 6 pasgena I, onpeaeasieM MOMIHOCTb, NOTPEOJAAEMYIO YCTAHOBKOH,
H KOJMYECTBO BOJILI, NpHXoadmedcd Ha 1 x8m MOILHOCTH.

Beero TtHnmopasMepoB HacocoB, paGoTalolMX B 3TOH rpymnne CcKea-
#uH, — 20. Ha 3aganHuie napamerpnl 7—7,5 4/cék NOAXOMAT CAeAylomHe
HaCOCHKI:

1. 3LIHB-8-16-85, Q = 6,4—7,4 a/cer, K =32—18,5%, N=20,9—
— 11,3 kem, 3 =0,59—0,65 2/cex-xam.,

9. ATH-8-1-11, Q=39—7,3 x/cex, K=19,0—18,2%, N=5,15—
6 kem, 3=0,76— 1,22 a/cex-xsm.

3. ATH-8-1-16, Q =7— 8,3 2/cex, K = 35— 20,8%, N = 8,7—9 wam,
3=0,81—0,92 2/cex-xsm,

B nannoM cayuae BHOOP JA0/KeH OLITH CAeAaH 10 KaKOMY-TO AONO0.J-
HHTEJBHOMY YCJAOBHIO.

1) noaHoMy nepekpuTHIO Auanazona 7—7,5 a/cex (ATH-8-1-16);

2) nauboaee sKOHOMHYHOMY Hacocy (makcumym D-ATH-8-1-11);

1 E}FJHacncy, HMelolmeMy Gojee npocTyio cxemy aBromatusauuu (SLIHB-
-16-85);

4) pacocy, Jyulle HCHOJAb3YIOMEMY AeOHT CKBaXHHBL (HAHOO/BIIAS
peanuuna K nacoca ATH-8-1-16 uau ILIHB-8-16-85);

5) raGapuTHOMY pasMmepy Hacoca (BCe HACOCH OAMHAKOBH). JTO yC.10-
BHE B KAXIAOM OTJEJILHOM cJjydae MoOxeT ObiTh pasIHYHO H 34BHCHT OT

npoekTupyeMoro oGbexTa.
Jlas namero sapuanta npumesm Hacoc ILIHB-8-16-85 n onpexeanm

pexHM ero pafoTH B pacCMATpPHBAEMOR rpynne CKBaXHH.

Tak kax NPOH3BOAHTENLHOCTb HACOCA MEHbINE, YeM HMMHAA IPAHULA
npeleabHHx aebutos, — 20 a/cex (y Trpynnu ¢ YAEALHHMH AeGHTaMH
1—2 ajcex-m nNpH MAKCHMAALHOM MOHHKEHHH JAHHAMHYECKOTO YPOBHA
20 m npegeapuuie ae6urn 6yayt 20—40 afcex), pabGouaa Touka Oymer B
npeaeaax ykasawnoit rpynnsl. [as sToro onpejneaseM TOUKH Nepecevenus
APOCCEABHOM XAPAKTEPHCTHKH C rpaHuiamMu 3oHbl (cM. puc. 3). M3 taba. 8
HAXOAUM adcuuccnl Touexk Q, = 6,4 afcex u Q.= 7,4 2/céx, a OpAHHATH

NOACYHTLIBAEM M3 YPABHEHHSA

H = He + o (3')

MMoactasass usBecTHble panHbie H = — 17,3 M (B opMyae MmeHsercs
3HaKk Ha obpathuil) qy = 1,0 2/cex-m, qq = 2,0 2/cex-m, Q, = 6,42[cer -,
Q,= 7,4 a/cex B ypapuenne (3'), onpeaensem H, u Hg:

H, =173+ 25 = 17,3+ 6,4 = 23,7 &,

H, = 17,3+ 25 = 17,3+ 8,7 =21 4.

Ha puc. 3 nokasaHsl CJeiyiouIHe KOOPAHHATH: TOUKH nepecevenus A
(23,7 M; 6,4 2/cex) u B (21 m; 7,4 afcex).

Ilas onpexenenus paGouedt Touku Hacoca M, Kak OBLIO yKasaHO
paHee, COCTaBAAEM CHCTEMY YPaBHeHHH, 3aMeHsis 4acTb APOCCeNbHOH Xa-

pakTepucTHKH Hacoca AB npAMHM OTPE3KOM:
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HH = Hee -+ fu

CHE
Hu'_Hi=__ Qu_';}ﬂ 2 {11}
HM"_'HH QM_DU

B sTHX ypaBHeHMSIX Bce BeJAH4HHb, Kpome H, u Q,, H3BECTHHI:
'8 QO s Q. 21—23,7 7,404
HH g 1?.3 Tl_ ﬁ % IIIH_ 1?1.3 ‘_]_ [‘1 -. HM—“ES‘T - q“‘—ﬁ."i ¥

BRI
BT Opea

Peuias cucteMy ypaBHEHHi, noaydaem
Q. =657 ajcex, H,= 23,3 ~.

Takum oGpasom, nacoc ILIHB-8-16-85, ycraHOBAeHHbITl B CKBAXKHHY C
yiaeJbHEM peGutom 1,1 .2/céx-m u NOJOKEHHEM CTATHUECKOrQ YPOBHA —
17,3 # npH Beanuune ceobogHoro uanopa 20 M, MOXeT NojaTb B CEThb
Aume 6,57 a/cex Boan, uTo MeHbpme Tpedyemoro KoauuecTsa. [as TOTO
yToOH MOJAYUHTL HYMXKHOE KOAHYECTBO BOJLL, MNPHIETCA YCTaHOBHTE HACOC
ATH-8-1-16, napaMerpsl KOTOPOro ONpeletfalorTcs anajJorH4vHO Hacocy
ILIHB-8-16-85:

H. =243 %, H,=21,40 &,

Toukn nepeceuenns nacoca — A (24,3 u; 7 afeex), B (21,45 »; 8,3 4/cex)
¥ paGouas touka M (23,85 x; 7.2 afcex).

JlaHHEI HACOC YAOBJAETBOPSAET GOABIIOMY UWCAY YKa3aHHBIX YCJA0BHH
M MO3TOMY [IPHHHMAEeTCH K YCTAHOBKE.

Mpumep 2. Jlag yCTaHOBOK BEPTHKAILHOTO JAPeHaKa npoOypeHbl CKpa-
AHHbI, HMEIOIHE Ho,=— 1,7 # u q=8 4/cex-m. Boay npeanoaaraercs
olaBaTh B opocuTenu (cBOOOAHLIH Hanop paseH HYA0). [IHaMeTp CKBAMKHH
16 mofmor. [lo yciaosHIO N3 CKBamuH HEOOXOAHMO OTOHMPATH MAKCHMAIb-
HO BO3MOMKHOE KOJHYECTBO BOJBI.

[Monaya nacoca Gyaer MHoro Goabue 25 .2/cei (8 > 20 = 160.2/cex—
MAKCHMA/bHOE KOJAHYECTBO BOJIH, KOTOPOE MOKHO NOJAYuHTb mnpu 20-x
NOHMAKEHHH ), MO3ITOMY MoAb3yeMca TaGanuamu pasaeqa Il [laaee no Bequ-
ypHe ceofoxuoro Hanopa (rtaba. 11), crarH4eckoMy YPOBHIO (—1,7 &) H
yaeabHOMY AeGuty (8 .2/cex-m) HaXOAHM COOTBETCTBYIOULYIO Fpyniy CKBa-
ku. B sToll rpynne ykasaHo ueThipe Mapku Hacocor. MoOIHOCTE Hacoc-
HOMl YCTaHOBKH onpejensercs mo Ttabda. 23 pasgenalV. Tlo umeomemycs

}FCﬂﬂHHEﬂ—ﬂTﬁDP MAKCHMAJALHOIO KOJHYECTBA BOAK — NOAXOILAT I8 Map-
KH HaCcOCOB:

1) BI1-24 x 5 ¢ Q=124—158 a/cex, K= — —T79%* (Bepxnui npe-
jeJ He YKa3aH, Tak kak paboTaeT HAcOC HE HA BCEM JManasone mo/s
H — Q nauuoii rpynnm  cksawun), N = 66,6—63,4 xem, 3 = —— 2,49
J[cek - Kam; /

2) 20A-18% 1 cQ, = 126—152 a/cek, K = — —76% N =71,6—77 k8m,
3=—— 198 a/cex-xsm.

Oauiko nacoc 20A-18 3 1 neab3st yCTaHOBUTH B 16-MI0AMOBOH CKBa-
suHe. s NAHHON CKBAXHMHBEL JOMXKeH OuiTh npuMenen nacoc BI1-24 X 5.
Mpu nomomu TaGAML MOryT ObThH pewiens W Apyrxe sapauu. Hampu-
Mep, MpH 3HAYHTEJILHOM CBOOOAHOM HANOPE H HeOO0AbNIOH reoMeTPHYECKOH

* Jlge WepTOMKH Nepe] NOKasareneM 03HAYawT, 4TO Nepeuil NoKA3aTeAbL OTCYTCTBYeT.
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BhICOTE NOAbEMA BOAW. B 3tom cavuae neobxoauMo BHOPaTh TAKYIO rpynny
CKBAMKMH, Y KOTOPOIl cymMMa cBoOoAHOrO Hamopa H NOJOKEHHE CTaTHue-
CKOrQ ypoBHs OvAVT OJAH3KH K TakoH ke cyMmMe, HO IIDH MEHbIIEH BeJH-
ypHe CcBOOOAHOro Hanopa H Ooabwmed rayOHHE CTaTHYECKHX YpoBHei,
Takoft noagGop ynpouiaercs MpH HAJAHYHH HEKOTOPOrO HaBLIKA.

[Mpu pacuere rpynnoBelXx BoA03a00poB TadAHLAMH YHOOHO MO0AbL30-
BATHCA NPH nepsoHauaabioMm BeiGope HacocoB. Oxonvartenbnbift  BeIGOP
MOXHO CAEeJaTh NOCJAe BHIIOJHEHHA BCEX PacyeTos.

Huxe npupogstcs Tabauunl aas noabopa HAcOCOB MO napaMmerpam
CKBaMHH HA BOAY.

B 3-it u 10-ii rpadax Tabann B 3HAMEHATEAAX OAHH H3 NOKalaTeaeH
HE MPHBOAMTCH H3-3a OTCYTCTBHA I'PAHHYHBIX 3HAYEHHH NOKasaTeneil.
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