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AHHOTauua: Makonada uppuzayuoH Hacoc cmaHuyusinapudaH gholdanaHuwl
amanuému xapaéHuda cyropuuw cye mapkubudazau rolka 3appadanapHu cys
onuw uHwoomnapuda 4ykub kKomuwu okubamuda HacocrapHuHa cy8 cypuw
KobunusmuHu  Kamauuwu xamda aeaHkamepa ea Cye8 Kabyn  Kunuw
b6ynuHmanapuda 4YykkaH Jsiolka  XaXMu ea JlolUKaHUHe hpakyuoH mapkubu
KenmupurneaaH. Typnu KoHcmpykuusnu cye kKabyn kunuw O6ynuHmanapuza 3ea
Hacoc cmaHuyusinap0a nolka dYykuHounap xaxmu 19 0aH 38 % eava nolka dykuwu
HacocriapHUHe Cy8 y3amuuwuHU Kamaluwuaa mabcup smuwu maxpubanap
acocuda aHuknaHeaH. bynuHmaHu KucmaH nolka 6ocuw cababnu eaudpaernuk
Kapwunuk opmub, Hacoc aepesamuHUHe cye Xxaudawu ypmadya 6 % eaa
KamatieaHnuau aHUKiaHaaH.

KanuTt cysnap: Hacoc cmaeHuusi, Hacoc, cypull Kysyp, asaHkamepa, Cy8
kabyn kunuw 6ynuHmacu, JiolKa 3appadvanapu, oKUM me3ssnuau, cys Xxaudauwu,
2udpassiuKk Kapuurux.

AHHOTauuA: B cmambe paccMompeHb! 80rPOCh! U3 NpakmuKu 3Kcryamauuu
uppuz2ayUuoHHbIX HaCOCHbIX cmaHuuU rnpu rnepekadusaHuu MymHou opocumersibHou
800bl, Kak 6rlUsiHUe OMIJIOXKEHUSI HaHOC08 8 B8000MPUEMHbIX COOPYXEHUSIX Ha
gcacblearolwyro  CrlocobHocmb Hacoca, a makxe Onsi aeaHKamepbl U
8000rMPUEMHBIX Kamep rpusedeHbl 06bEMbI OMIIOXEHUSS HaHoco8 U  UX
paKkyuoHHbIl cocmas. B HacOCHbIX CMaHUyuUsixX C pasfiuyYyHbIMU KOHCMPYKUUSMU
8000rMPUEMHBIX Kamep 06bLEMbI OMIIOXeHUS HaHOco8 cocmasnsem om 19 do 38
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%. OnpedenieHo, 4YmoO Yacmu4yHOe OMJIoXeHUe HaHOCo8 8 Kamepe rnpusooum K
rosbiWeHUto 2udpassiudyeckux nomepb ecriedcmeaue rnodadya HaCoCHO20 azpez2ama
rnoHuxxaemcs 0o 6%.

KnioyeBble cnosa: HacocHassi  cmaHuyus, Hacoc, ecachiearowjuti
mpyborpoeod, asaHkamepa, 8000NpPUEMHas Kamepa, HaHOChl, CKOPOCMb OMOKa,
rnodaya 800kbI, 2udpasriu4ecKue cornpomuerieHus.

Abstract: The article deals with issues from the practice of operating irrigation
pumping stations when pumping muddy irrigation water, how the effect of sediment
deposition in water intake structures on the suction capacity of the pump, as well as
for the antechamber and water intake chambers, the volumes of sediment
deposition and their fractional composition are given. In pumping stations with
various designs of water intake chambers, sedimentation volumes range from 19 to
38%. It has been determined that partial sedimentation in the chamber leads to an
increase in hydraulic losses due to the pump unit's flow rate being reduced to 6%.

Key word: Pumping station, pump, suction pipeline, antechamber, water
intake chamber, sediments, flow rate, water supply, hydraulic resistance.

KUPuLl

KenvHrn yH nunnuknapga cysB maHbacugaH oKopuaa >KounawraH eprapHu
y3nawtupmnuwun myHocabaTtn 6unaH menuMopaTtmB HacoC CTaHUMSNapu Kypunuwm
aBx onaumpungun. Kenaxakga pecnybnukammsga cyropunaguraH OeXKOHYUITUKHU
PUBOXITAHULWIN HABbHU SAHIMM  eprlapHM  Y3NawTUPUIUWIKN Ba CYFOPULLHUHE  SIHIA
Texamkop (émfFmpnaTtnd, TomunnaTtmd, ep ocTuaaH) TEXHONMOMNANAPUHN KynfaHuwm
HacocC CTaHuManapu épgamuaa amarsra owupumm MyMKUH. MawwuHanu cys
y3aTuLll CYFOpULL TU3UMSTAPUHUHI CYB OSIULL MHLIOOTIapn Ul camMapagopivruHm
oLIMpU1LL Macananapu xo3upru KyHga aHr gonsapb macananapgaH xucobnaHagu.

Hacoc craHuusnapvgaH onganaHul amanueétTn LWyHN KypcaTaguku,
Cyfopuwl CcyB Tapkubupgarn mamga Kym Ba fonka 3appadanapy CcyB OnuLl
NMHWoOoOTNapmnga 4ykmd konuwmn oknmbaTtmaa HaCOCMApPHWUHE CyB Cypull KOBUNnATK
kamasgn. KMwnok xyxanuk SKMHNapuvHWHI Beretauus gaspuaa CyB kabyn Kunuw
OynNMHManapuHUHE xaxmu HucbataH 20-60 % mwukgopuaa norka YykMwM Ba
HACOCMapHWHI CYB Y3aTULUMHK Kamanuiimra tTabcup 3TUKM Taxpubanap acocuaa
aHUKMaHraH.

HacocnapHuHr cyB kabyn kunuw 6ynuHmanapu Ba aBaHkamepacuga nonka
YYKMLWIKM Xucobura ruapasBnvk KapLMNKIapHN OpPTULLM Ba HACOC arperatnapuHuHL
XaBO Cypulin okmbaTmaa CyB y3aTULLMHM KamanuLllM Ba 9NeKTp dHeprna capuHm
opTuwwura, xamga TebpaHuw xucobura HacOCMapHUHI  TabMuprawl Ba
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MHLIOOTMApHM NonkagaH To3anaw y4yH opTukda capdnaHaguraH mabnaf CyBHUHT
TaHHapxuMHu 6up Heva 6apobap opTuwmrra cabab 6ynaawn.

Onub 6opunran agabuétnap Taxnunu Ba mwnad ymkapuw wapontmaa Hacoc
cTaHumsnap donganaHmw amManuéTuHM ypraHuw acocuga 6up Katop wunMuin
XnxatoaH TagkuKoT KUNUHULWIK 3apyp OynraH Kynvaaru casBonfnap MaBXyanuru
aHUKNaHauW, SbHU:

1) cyB kabyn kunuw 6ynMHManapyvHUHI FeoMeTPUK ynyamnapu cysaarn kaTTuk
3appayvanap MukgopuHU xucobra onnHMaraH xonga, SbHW To3a CyB Yy4yH MUHUMan
rMOpaBNuK KapLMNKHN TabMUHAAHWLL acocmuaa Kabyn Kunuw TaBcust aTunraH. by
3ca Hacoc cTaHuuanapgaH ponganaHuwHmM mypakkabnawysura cabab 6ynmokaa;

2) cyBgoary KaTTMK 3appadanapHu CyB Kabyn Kunuw WHWOOTMAA YYKMLIN
HACOCHMHI CYpU1LL KYBYPY MMAPaBNuK KapLumnurmra Tabcupu Tyna ypraHmnmaran;

3) HacoC CTaHUMSHUHI Yekkagarn (MKKKW €Hmparn) arperatnapu cyB Kadyn
Knnuw 6ynuHManapura cyB Kusi KUPULL Ba LMPKYNALMACU HaTuXacuga ynapHUHL
MW TapTUOMHK BY3UNULLIMHM ONAWHU ONYBYM cCamapann KOHCTPYKTMB TaBcusnap
nwnab vYnkmnmaras;

4) Tapkmbunga kaTTuK 3appadanap (nownka) Mukaopu Kyn 6ynraH cyB y3aTyBun
HacoC  CTaHUMANAPUHWHIT  CyB  ONUW  MHLWIOOTNAPUHWHI  cbomnganaHuw
camapagopniuruHi owmpuw Byrmmya aHuk Yopa-tagbupnap vwnab ymkmw tanab
atTunagu [1, 2, 3, 4, 5, 6].

Hatuxanap

Jloika cyB kabyn kunuw GYynuUHMacura kKaHda Kymn 4ykca WwyH4Ya OKUMHUHI
Oypynuw OGypyarn Ba Cypull KyBypura KMpULL KACMK TMOAPaBAVK  KapLUMIKK
Koo dmUMEHTH LWYHYa KaTTa Bynaau.

Hacoc arperatnapuHuHr uw TapTubumHmn xmucobra onmacnuk, cys kabyn kunuw
OYNMHMACUHUHI  yHYa aHuK OynmaraH yndamnapu, xamga Ccypull KyBYpUHU
acocnaHmaraH YykKypriMkka >XomnawTupunuwun cyB kabyn kunuw 6YnnHMacuHu
nowka bocuwnra Ba XOHSIM KECUM 03aCUHU kKaManuwunra cababym 6ynaan.

CyB kabyn kunuw 6ynuHManapuHu norka OocuKn JapaKaCuHW aHuKnaLl
Makcagmaa 6up kKaHya Hacoc cTaHumanapga Tekwuvpuwnap ytkasungu. Typnu
KOHCTPYKLMANW CyB Kabyn kunuw 6ynvHmanapura ara Hacoc ctaHumanapa rnonka
YykMHOMNap xaxxmun 19 naH 38 % radaHu TawKkun aTaw.

AcocaH novika 3appadvanapu 0,25 mm gaH knuuk 6ynmb, ynapHuHr 40...60 %
mHm 0,01 MM  uvpuknukgarunapu Tawkun 3tagu. Jloka 3appadanapuHuHr
rpaHynomeTpuk Tapkmbm 0,0001...0,25 mm opanusnga 6ynub, ynapgadH d<0,001
Mm-18,7% ; d=0,001...0,005mm-11,2%; d=0,005...0,01mm-17,8%;d=0,01...0,05Mm-
41,4%; d=0,05...0, 1mm- 9,3%; d=0,1...0,25 mm- 1,7% [1,2,3].
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HOnameTtpu 0,01mMm gaH katTa 6ynraH fnonka 3appadanapu cyB Kabyn Kunui
OynMHMacmga CyB alnaHuwl 3o0Hanapu  xocun 6ynuwn, xamga Te3nNUKHU Kam
oynuwmn xucobura OynuHmara 4ykmb konagn. HaTtuwxkaga cyB kabyn Kunuvw
GYNUHManapuHUHI KECUM t03acu Topannb rmapasnvk Kaplwnnmk opTnd, HACOCHUHT
CyB Xangawu kamanuwu to3 6epan, WyHUHrAeK rmapaBnuk KapLUANKHU OPTULLN
HaTuXXacuaa Hacoc CcTaHumanapaa cyB kabyn kunuw 6ynnHMacuaga xaBo yropMacu
xocun éynaawn.

CyB kabyn kunuw OYNIMHMAaCUHUHT KUYKK yrYamnapuaa, SbHU YHUHT KEHITUMK
B«=1,50wp,  Cypuw  KyBypuaaH OynuHma  Tyburavya  6ynraH  Macoda
h;=(0,6...0,8)0wp Ba KyBYPHMHI KUPULL KUCMUHW OynuHmMagarv  MUHUMAar
ropuMsoHTUrava h,™" =(0,8...1)0wp » (Oinup-CYPULL KYBYPUHWHI KUPULL KUCMMU
anameTpu), Te3nuk CcyB Kentupuw kKaHanmpga V,=0,8...1 wm/c GynraHga
oynuHmagarn okmm Te3nurn Ve=0,25...0,4 M/C HM Tawkun kunumb, norka mamga
3appavanapHum 6ynuHmaga 4ykub KONMULWIM yYyH Kynanm wapouT Xxocun 6ynawu.
BynuHmaHn kucmaH toBuw nynn GunaH nomka 6Gocuw cababnu ruapaBnuk
KapLmnmk optmb, Hacoc arperaTMHUHN CyB xanaailum yptada 6 % ra kamanraHnuru
aHuknaHgu [7, 8,9, 10, 11, 12, 13].

FOkopngarm macananapHm uvwnab 4yukuw  yd4yH ©Oup Heyta Hacoc
CTaHuMAnapga Hacoc arperatfiapuHuMHr  SKCnnyaTtaumMoH  KypcaTKMYriapuHu
nacanmwmn 6ynnya cudatnm MablyMOTNapHU Onuwl, xamaa 3KcnepumeHTan
TaAKUKOTNAPHUHI CTPYKTYpPaCWHU aHuKnaw Y4YyH TeKwupyBrnap Ba KysaTysrap
yTKasmngu.

MawwuHann cyropuwga cyB MaHbanapuHUHI y3ura XOC TOMOHW, CYBHWHT
tOKOPU NoMKanukka ara oynuwmaup.

CAHUUPWUN mabnymoTnapura kypa MUHTaKaHWUHI acocuin cyB MaHbanapuga
ypTada Winnuk novkanunuk 5...7 r/n Hn, ypTaya onnuk aca 10...12 r/n ra etagw.
Hespnn 6apya nowka 3appadanapu 0,25 MM gaH KMYKMK ynyamra ara, ynapgaH 40-
60 % uMHM 0,01 MM WMMPUKNKUKKa ara BynraH novkanap Tawkun atagn. Abpasus
3appavanap (Mooc wkanacu 6ynnya 5 Ba OpTUK KaTTUKMAMKra ara) aca fonKaHuHr
50-60 % Hu Tawkun atagu [14, 15, 16, 17].

Hacocnap TomoHmgaH kytapmb ©OepunaétraH cyB Tapkumbugarn KaTTuk
Myannak 3appadanap KOHLUEeHTpauuscu Ba [OUCNepcnuru TaBCUMUHM ypraHuLl
Gynnya onvHraH HaTuxanap acocuga 1 Ba 2-pacmnapga KkentupunraHd rpadovknap
KypunraH. 1 rpacdwmkga KYpuHUO Typubauku, cyBharn KaTTuk 3appadvanapHUHr
KOHUEHTPAUUACUHN y3rapuwl TaBcudu KentupunraH 6ynud, YHWHT MWHUMAarn
MUKOOPWU CYropul MaBCyMW oxupura TyFpu kenagu. KoHueHTpauusHu mMakcuman
mukgopn  2,5...3,8 kr/M> HM TawkmMn KUnub, mai OXUPW Ba WOHHUHI BUPUHYM
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apmura TyFpu kenagu. Baktu-saktn 6unan, Kyunm émfmpnap Tabcupuaa kaHannap
KMPFOKNapHU OBUNULLK, XamMaa ynapra lokopuaa >XounawiraH agup epnapuiHu
0BNO Kyuniv fiovkanukka ara 6ynraH cyBnapHui Tywuwn xucobura cysgarm novka
KOHUEeHTpauuscn 6,5...7 kr/ M° raua eTagw.

B

—_— - NOAKANATA, KiiM3
—_———— e CYE Capiin, M3/c
mme gz KATTHE OKMM cAphn, KOC

EREE

& &

8

N " aA" , (NH  L ofinap
L] L]

1 pacm. Kopa-[apéHuHr nonkanumnmurmHu, CylK Ba KaTTUK OKUMITAPUHU WU
BakTnapura 60fnMKNunK rpadounriu.

Emfmpnn 06-xaBo wapoutuaa, Ty6 OKM3MKNIap MMKOOPU Maxcyc HamyHanap
onuw nynu 6unaH aHuknaHut 0,5...1 kr/M® HW, dpaKLms ynyammnapu sca Moc
pasuwaa 1...5 MM HM Tawkun kungu. 1 Ba 2 pacmnapgarn rpadouvknapHu Taxnun
Knnmob, anTuw MyMKUHKW, TYPNXU HAacoC CTaHuusanap Typnu cyB maHbanapugaH cys
onraHnurn 6unaH ynapHWHr KMAMaT 4YuM3vKnapu ypracugarn dapk axamusiTcus
Aapaxaga knamkgup. 1 Ba 2 pacmnapgarn rpaduknap acocuga baxapwunraH
Xncob-kmtobnap cyfopuw  MaBCyMM  JaBOMMOA  KYMHUHI  KOHUEHTpauusicu
(d>0,01mm) 0,4paH 1,63 Kkr/ m° raua, dun3nk norHukn (d<0,01mm) aca 0,7paH 2,17
kr/ M® rava opanukga 6ynau. CyeBga nownka KoHueHTpauusicn 2,15 kr/m> GynraH
outta [04000-95 (22H[.) pycymnu HaCOCHWHr ypTada cyB xaugawm 1,5 m3/c
O6ynranga, xap 6up arperaTHUHr MYKM KUCMKU opkanun 6up coat gasomuga 11,6 T,
cyTka AaBomuaa aca 278 T kaTTuK 3appavanap okvb ytaau. Cys xaiigawm 10 m*/c
OynraH ykuin Hacocrnap y4yH 0y kypcaTkmd cytkacura 18581 Hu Tawkun kunagu [18,
19, 20, 21].
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2 pacm. “baxt” Hacoc craHuusicu kytapub 6opaéTtraH cyBgarm MexaHuK
3appayanapHuHr gucnepc Tapkuom

2 pacmaaru rpapukgaH KypuHub Typubamkn, KaTTa MexaHuK apanawmanap
Tapkmbuga axamuatnm ypuHam 0,1...0,05mMm ynyamgaru 3appadanap arannamokaa.

Myxokama

Kysatuwnap aBaHkamepaga CyB aunaHuw Ba YUK  MUHTaKanapHWHP
oynuwnurn, xamga CyB TEe3NUIMHUHE KMYMK 6ynuwmn Hatwkacuga kabyn Kunui
oynuHmacmnga yndamm 0,01mMm gaH katta OynraH 3appadvanapHUHr YyKULWK 103
OepuwmnHn  Kypcatgou. JloMka 4ykuMwKM HaTuKacvga WHLWOOTMAPHUHT  YTKa3uLL
KMCMIapuHn Topanuwmn 3 6epmb, HacoCnapHUHI CyB XandalluHU KaManTtupaaum,
LWWYHWHTOEK BaKTU-BakTM 6GunaH  Hacoc CTaHUMSANApPHWHT CyB Kabyn Kunuw
OynuHMacmnga xaBo Xyropmanapu xocun bynuwura onud kenagw.

Bup kaTtop Hacoc cTtaHuusnapga TagkukoTnap yTkasunraHga, novka Gocuw
XaKMWN CYB KEeNnTUPYBYM WMHLWIOOTNAP XaxmnapuHuHr 20gaH 60% rayvaHu Tawwkun
3TULLIN aHUKNAHOMW.

1 Ba 2. XagBannapga Typfu HacocC CTaHuusanap aBaHkamepa Ba CyB Kabyn
Knnuw OynuHmanapura nomka 60cMM XaXMW Ba YYKKaH NOWKaHUMHI (OpaKLMOH
Tapkubu kypcaTunraH. JIomka Yykuw XaXMu Ba YHUHT opakuMoH Tapkubu cyropuL
MaBcyMu Tyrab, Hacoc arperatnapu vwnamaéTtraH gaspaa aHvknaHgum. ®pakumoH
Tapkmbu HamyHanap onmb, okopuga 6aéH atunraH ycyn 6unaH Taxamn KUnnmHuo
aHuknaHagu. Jlorika 6ocul XaXXMn reomeTpuk Ba reofesvk ycyn 6unaH HuBenup
épgamuaa aHuknaHaun. Hacoc ctaHuuanapga onuvb 6opunub, 1 Ba 2 xaasannapaa
KenTupunraH TagkuKoTnap MabiymoTnapu 0Gowka myannudnap HaTukanapwura
Moc kenaaw [18, 22, 23, 24].

1 xapBan




Hacoc ctaHuusinapHWHI CyB ONULL MHLLIOOTNapuaa fonKa YYKULL XaXXMu

ABaHkamepa CyB kabyn kunuw 6ynuHmacu
MHLWooT- Jlonka YMymun Ymymunn
HC HOMU HUHI YYKULL Xaxmura MHwooT Jlonka Xaxxmura
yMyMUI XaKMMU, HucbaTaH xaxmm,(m%) YyKuMLL HucbaTtaH
XKMMU, (m3) NOMKa YyKuML XaKMU nonka
(M%) xaxmu, (%) ) YYKMLL
Xaxmm %
«Opom» 120 71 59,1 51,45 18,64 36,3
«Pauw-XakaH» 1781 453,6 39,4 46,8 18,4 38,3
«Pauw-XakaH-1» - - - 80 18,5 23,1
«bofnwamon» 372 142 38,1 38,4 8,2 21,4
«BaxT» - - - 52 19,6 37,1
«ObBun-Xaét» 2420 580 41,7 45 8,7 19,3
«'ynucToH» - - - 88,2 25,9 29,3
«dyctnmky» 372 142 38,1 38,4 8,2 21,4
2 agean

‘baxt” Hacoc cTaHumdacu cyB
dopaKkLMOH TapKnoun

kabyn kunuw OynuHMacura 4YykkaH JOMKaHW

3appavanapHvHr gnameTpu, Mm PpakunsaHUHr ymymnin Tapknbra HucbartaH
Mukgopu , %

1-0,25 1,38

0,25-0,1 6,15

0,1-0,05 51,43

0,05-0,01 14,21

0,01-0,005 7,68
0,005-0,001 14,83

<0,001 4,32

XYJOCA

Cye kabyn kunuw OynuHManapugaH donganaHiw  camapagopinrnHm
OLMpULL Ba CyB Kabyn Knnuw 6ynMHManapuvHUHE CYyBHU CYPULL KYBYPUHUHE KUPULL
KMcMura Kynam KenTUpuLHU TabMUHOBYM KOHCTPYKUMANAPUHU MWwnad YmMKuL yyyH
MaBXXy[ HacoC CTaHuusinapAaa TagkukoTnap yTkasuw 3apyp.
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