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KOMBUHIUPOBAHHAS CUICTEMA HAIIOPHOT'O OPOIIIEHNA
C HACOCHOM YCTAHOBKOM “TIJIPOTAPAH”

I.B. Pozo3un

MpriBeeHO onvcaHne KOMOMHMPOBAHHON CUCTEMbI HAMOPHOMO OPOLLEHNA C UCMONb30BaHMEM BOAAHOIO Hacoca
“TngpotapaH’, GyHKLMOHVPYIOLLErO Ha KMHETMYECKOW SHepruv 6ypHOro NoToka BoAbl KaHana-opicTpoToka. Mpu-
BefleHbl pe3ynbTaTbl UCMbITAaHWI AaBIEHWA BHYTPY TPyOONPOBOAHON CETU, MPOU3BOANTENIBHOCTN OPOCUTENIbHOM
CUCTEMbI, N XapaKTePUCTUKIN AOXKAEBaNbHbIX HACaAOK LIMKTIOHHOTO TUNa.

Knrouesole c/108a: HAaCOC; CUCTEMA; opolleHne; poxaeBaHnMe; Hanop; ncaienoBaHue.

B Bereranuonnsii nepuon 2008 r. Ha Tep-
putopun  (QakyapTeTa APXUTEKTYphbI, au3aiiHa
u crpoutensctea KPCY Buenpena, a B 2010
MOJEpPHU3UPOBaHA HAcOCHas ycTaHoBKa ‘“Tuupo-
TapaH” AN OPOLICHHs NapKOBOM 30HBI METOAOM
[IOBEPXHOCTHOIO IIOJIMBA, IpEICTaBICHHas Ha
pucyHke 1.

JlokasipHast cucTeMa OpOLICHUS] UMEET CIIeIyIO-
mye 0COOEHHOCTH. BBIXO IMOAHATON BOIBI B HAYAJIE
OCYIIECTBILSUICS B YYACTKOBBINA pacHpeesuTeNb, 3a-
TEM BO BPEMEHHBIH OPOCUTENb U PACIpENeIsIcs 110
MONMUBHBIM Oopo3iam. OfHaKo TIAHUPOBKA 3€METb-
HOTO Yy4YaCTKa HE€ IIO3BOJIsIa IMPOU3BOAUTL IIOJIUB
CaMOTEKOM Or0-BOCTOYHOM YacTH MapKOBOH 30HBI,
pacnonokeHHod Ha 0,5 M BbIIIE TOIOBHOW YacTH.
IToaromy B nernuii nepuog 2009 r. Ha 3TOM ydacTke
Obula co3/1aHa CHCTeMa OPOLLEHHs METOIOM JIOXK/Ie-
Banusi. [Imanupyercst opoiieHre CeBepO-BOCTOTHOMN
YaCTU METOJJOM KOMOMHHPOBAHHOTO HATIOPHOTO OPO-
LIEHUS 10 LIAaHTaM U JOKIEBaHUEM.

B MupoBoii mpakThke H3BECTHO MPHUMEHE-
HUEe HEOOMNBIINX TUIOPA3MEPOB TMAPOTAPAHHBIX
YCTaHOBOK JJIsi CHUCTEM [JOXJEBAaHUS M Karelb-
HOIO OpOLIEHHUS, KOIJa BOJa 3aroHseTcs CHadaja
B BOJOHAMOPHYIO OamrHio Ha BbICOTy 15-20 M, Ha-
KAIJIMBAETCsI, & 3aT€M PACXOIYyeTCsl Ha OpOIIeHHE!' .
B Hamem jxe mpoekTe HalopHas cucTeMa Opolle-
HUST (PyHKIMOHUPYET HEMOCPEACTBEHHO MOCIE BBI-
X0Jla U3 TUApOTapaHa.

' Mupoaee M.C. CoBeplLICHCTBOBaHHE THIPOTa-
paHHOW BOIOIIOABEMHOW YCTAaHOBKH IUIS pecypcocOe-
peraronmnx TEXHOJOTUIH OPOLICHHsS W BOJOCHAOKEHHUS
B npearopHoii 30ue Kazaxcrana: aBroped. muc. .. kaHz.
TexH. Hayk 1o crer. 06.01.02. Tapas, 2010. 26 c.

Hamophast cuctema oporieHust, mpeACcTaBIeHHAS
Ha PUCYHKE 2, COCTOUT U3 CICAYIOIINX KOHCTPYKTHB-
HBIX anemMeHToB. Bomsnoit nacoc “Tunporapan” 1,
YCTAHOBIJIEHHBIN B pyciie ATaMeIMHCKOTO MOIUTHI-
Baromero kanana-oOsictpoToka (AIIK), mcnonb3yer
KHHETHYECKYIO SHEpPruio OypHOTro moToka. ['mapora-
paH TOCPEACTBOM HarHeTaTeJIbHOro TPyOONpoBoja,
YIIOXKEHHOTO TI0J] JOPOTOH, MPOXOImeld Mo Oepme
ATIK, coenuHeH ¢ GUIBTPOM 2, UMEIOIITUM HABUHYH-
BaeMyI0 IIPOMBIBHYIO 3artyiiky (I13). @unsrp 2 na-
TPpyOKOM COEIMHEH C OTCTOMHHUKOM 3, COIep KalIuM
B HIDKHEW yacTu mpoMbiBHYIO 1poOKy (I1). Otcroii-
HUK Hany6KOM CBs3aH C MaruCTpajbHbIM IJIaCTMAC-
coBBIM TpyOompoBomoM 4, muamerpoMm 50 MM, 00-
mert ammHoN 160 M, IpoXoasIM CHavama ¢ 3arnaaa
Ha BOCTOK, a 3aTeM C Iora Ha ceBep. B KoHIle 3Toro
TpyOOIPOBO/IAa YCTAHOBIECH TPOWHHK C IPOMBIBHOU
npookori (IT) m kpanom d=32 MM, COCTMHEHHBIM
C TPaH3UTHBIM TPyOONPOBOAOM, KOTOPBIM IIIaHH-
pyercsl MPOBECTH 4Yepe3 KUPIHIHYI0 CTEHKY KOp-
myca Nel2 W BBIBECTH CTaJIbHBIM TPYOONPOBOIOM
d=32 MM 10 MOBEpXHOCTH 3E€MJIM Ha CEBEPO-
BOCTOYHYIO YaCTh TEPPHTOPHHL.

Ha wmarucrpansHoM TpyOompoBone 4 ¢ HH-
TepBajoM B 10 M ycTaHOBJIEHBI YEThIPE paciperie-
nmutenbHbIX Konomana (K), cogepxammx kpan (Kp),
KaXIBI U3 KOTOPBIX COCTMHEH C BBIBOTHBIM TPY-
00MmpoBOAOM 5, IUTMHOM 1O 35 M, yJI0KEHHBIX B Ha-
MIpaBJIECHUU C BOCTOKA Ha 3anaj. C HHTepBajoM CHa-
yana 5 M, a 3atemM 10 M Ha Ka)X7I0M BBIBOJTHOM TpY-
0OMpOBOJIe YCTAHOBIEHBI 10 YeThipe ruapanta (1))
CO IITYIEpOM OUaMeTpoM 15 MM, IS MOJMBHBIX
mutanroB (1) ¢ moxaeBanpHBIMU Hacaakamu (/1) Ha
KOHIIC. rHﬂpaHTbI HaxoJsATCsl BHYTPU IJIaCTMACCO-
BOTO KOJIOAIA TUAMETPOM 95 MM 1 BBICOTOH 35 MM.
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Pucynok 1 — MonepHusupoBaHHas HacOCHast ycTaHOBKa “I'uapoTapan’ Ha KaHaJIe-OBICTPOTOKE

Ha paccrostanu 50 M ot GuisTpa 2 B ceBEpHOM
HAIpaBJICHUH OT MaruCTPaIBLHOTO TpyOomposona 4
OTXOAMT TPAH3UTHBIN TPyOONpOBOA 6 AHAMETPOM
32 MM, obmred jummHOM 90 M. Y ceBepHOro yria
yueOHoro kopmyca Nel2 ycTaHOBIIEH pacrpe/ein-
tenpHbIN Konogen (K) ¢ kpanom (Kp) u mrynepom.
OT 3TOro KoJOAlla HAa PACCTOSHUM 15 M ycTpoeH
AQHAJIOTHYHBIA KOJOJIEI] U OPOIICHHUS Ta30HOB Me-
TOJIOM JIOKJIEBaHMS, PACIIONIOKEHHBIX MEXKIy y4ueO-
HbIMU Koprycamu Ne 12 u 13.

Bce TpyOompoBOmBl B MOJMHXJIOPBHHIIOBOM
(IIXB) nucrnonHEeHNH yIO0XKEHbI B TPYHT Ha IIyOHHY
35-40 cm. Ha koHITaX MarucTpaibHOTO U BBIBOIHBIX
TPYOOIIPOBOJIOB YCTAHOBJICHBI TIPOMBIBHBIE MTPOOKH
(IT). Cucrtema AoxaeBaHUS IKCILTyaTHPYeTCs clie-
JIYFOIIIAM 00pa3oM.

Haxarnem Ha ymapHbIi KilarmaH CO37aeTcsi TH-
JpaBIMYeCKUi yaap B TpyOOINpOBOAE BOASHOTO
Hacoca |, T.e. oH 3amyckaercst B padoty. [Ipu pabo-
TaIoOIIeM THApOTapaHe | 3aBUHYMBAIOT MPOMBIBHYIO
3annymiky Ha ¢uisrpe 2. Boga mocrymaer B OTCTOM-
HUK 3, 3aKpy4MBaeTcs 10 CIHUPaJId U BEpXHHUE CIIOU
BOJIBI TIOCTYIAIOT B MAarHCTPAIBbHBINA TPYOOTIpOBO 4,
a HWKHHUE CIIOM MPWYKUMAIOTCS KO JIHY OTCTOMHMKA,
Bpalasck B 00111ell Macce HAaHOCOB (CM. PUCYHOK 3).

Ha ojHOM win IByX BeTKax BBIBOJHOTO TPyOO-
npoBoza 5 Ha mTylepsl ruapanTos (I') Hacaxusa-
10T CBOOOMHBIA KOHel] monuBodHoro mnranra (ILI)

Y Ha PacCTOSHUU 5—7 M YCTaHABIUBAIOT JOXKIICBAIIb-
HbIe HacaJk (/]) OCTpbIM KOHIIOM B TPYHT IpH JIET-
KOM HaXaTHHM Ha OTBOI[HHII/Iﬁ mTyuep COo HIJIaHTOM
(cM. doto Ha pucyHKe 4).

OtxkpeiBatoT Hyx)HbIH KpaH (Kp) B kooane (K),
IpPU 3TOM BCE OCTaJbHBIE KPaHbl OPOCUTEIBHOU
CHCTEMBI 3aKpHITHL. Bozma mocTymaer mo BBIBOIHO-
My TpyOompoBoay 5, o mtanram (I1I) u uepes go-
JKaeBanbHble Hacaaku (/1) pacmbuisieTcst Ha TOBEpX-
HOCTB IIOYBBI, CO3/1aBasi OJAarONPHITHBIC YCIOBHUS
JUTSL POCTa PACTUTEIBHOCTH (CM. PUCYHOK 5).

Ilo ucreuenun 1-1,5 yaca monuBa, B 3aBHCH-
MOCTH OT BIQKHOCTH ITOYBHI, IIPEIBAPUTEIHHO 3a-
kpbiB kpaH (K), 1oxaeBaibHbIe HACAIKH TIepeCcTaB-
JSI0T B HOBOE cyXoe MecTo. Bpemsi opormieHus: Ha
HOBOW CTOSTHKE aHaJorHyHoe. Jlanee mpomoinkaroT
OpOIIaTh MOYBY CTAI[MOHAPHBIMU CTOSTHKAMH, IBH-
rasch IO Kpyry oTHocuTeiabHO rugpanta (I7). Pa-
IYC BOISIHOM CTPYH, BBIXOISINCH W3 IMKIOHHBIX
JIOKICBAJBHBIX aNIapaToB, 3aBUCHT OT JABJICHHUS
BHYTPU TPYOONPOBOTHOW CETH, CO3/1aBAEMOro TH-
JPOHACOCOM.

[Ipn HEOOXOMUMOCTH TIOJIMBA CTBOJIOBEBIX JIepe-
BbEB I0JI KOPEHb CHUMAIOT JI0XK/IE€BabHBIC HAacal-
K{ CO IIDTAHTOB, U CBOOOIHBIA KOHEI YKJIAIbIBAIOT
B JIyHKH CTBOJIa JIepeBa.

[Tocne 3aBeprieHHs MMONWBAa METOIOM Ha-
MOPHOTO JIOXK/ICBAHMSI OTBHHYHMBAIOT MPOMBIBHYIO
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Anamedunckuii noOnUMu6aowull Kanan-obicmpomox

Vuacmkoebiil pacnpeoenument

Vuacmkogblil pacnpeoenument

a

87,5 ‘ 21 ‘ 81,2

Vcnoenvie oboznauernus

1-Hacoc euopomapan 7-Tlonuenas 6Goposzoa
2-Dunomp K-Konooey pacnpeoenu-
3-Omcmoninuxk men bHblll
4-Mazucmpanvnuiii mpy- Kp-Kpan,

oonposood d = 50mm I-Tuopanm

5-Bov1600HOU mpyb6onpoeoo LI-IIInane nonueounwslii

d =40 mm D-J]oowcoesanvnas nacaoka
6-Tpanzummnbsiii mpyoonpo- [I-TTonuenas npobka

600 d = 32 mm

Pucynok 2 — KomOuHMpOBaHHas cUCTeMa HaIlOPHOTO
opomenus Ha Teppuropunt PAJluC KPCY
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PucyHok 5 — Y4acTok OpoIeHuUsT METOAOM J0KIEBAaHUS C JOKACBAIbHBIMU HACaJKaMU
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sammymky (I13) ¢unpTpa 2 m mepemyckaioT BOAy
B YYacTKOBBIH pacrpenenuTesib. BbIBEpHYB Mpo-
MbIBHYIO MpoOKy (IT) oTcToiiHMKa 3, POMBIBAIOT
€ro eMKOCTh, M BOAA IOCTYMAeT BO BPEMCHHBIH
OpOCHTENb U MOJMBHBIC O0PO3/bl 7 Ui OPOLICHUS
3amaJHON 4acTH MapKOBOM 30HBI METOAOM IOBEPX-
HOCTHOTO TTOJTUBA.

Ha 3umHuMil mepuoa TpyOOnpoBOAHAs CETh
OCBOOOXKIAETCSI OT BOJIBI, @ HEOOXOIUMOE 000pYI0-
BaHUE KOHCEPBHUPYETCSI COIIACHO WHCTPYKIIHUHU 10
JKCIUTyaTallH.

[IpoBoguiuch crenyromye UCHbITaHUS CMOH-
TUPOBaHHOH 3KCIIEPUMEHTAILHOM CUCTEMBL JJOXKIe-
BaHUSI.

Onpedenenue npousso0umenrbHoCmu, T.e. pac-
X0J1a TIOJHATOW THIPOHACOCOM BOJBI MTPOBOJMIOCH
00BbEMHBIM CIIOCOOOM B KOHIIE MarucTpajibHOTO
TpyOONpoBOAa Ha paccTostHuA 160 M OT (GUIBTpA.
[Ipu OrrTOBOM TTyOHHE B KaHaie-O0bicTpoToke AIIK,
paBuoii h=0,55 M u uactore BuUOpanmii ymapHO-
ro kiamaHa f=20 yja/MuH, pacxol BOJbI COCTaBHI
q= 1,414 n/c. CHuManu 3anIymuKy (GUIBTpa U Tak
e 00BEMHBIM CIIOCOOOM 3aMepsIIH PacXo/l.

[Tpon3BomUTETHHOCT OE3HAIOPHOTO HCTEYe-
HUsA cocTaBuia q=2,5 j/c. Ilokazarenu pacxona Bo-
JIbl B KOHIIE MarucTpaiy MEHbIIIE, YeM PacXoj B Ha-
yajie TpyOOIpoBOJa Ha BBIXO/E€ HENOCPEICTBEHHO
B YYacTKOBBIN pacrpenenuTenb. Pa3sHuiia pacxonos
cocrapnsier Aq=1,086 Ji/c, T.e. cymma ruapaBiInye-
CKUX CONPOTHUBICHUN PEIIETKH (HHIIBTPA, CHCTEMBI
OTCTOMHHKA K IOTEpL Ha TPEHUE MO JJIMHE Maru-
CTPaJbHOTO TPYOOIIPOBOJA CHMXKAET IPOU3BOIU-
TeNnbHOCTb Ha Aq Yo = 43,44 %.

Ilposepxa uacmomel YUKI08 2UOPoOyoapa
eudpouacoca. Ilpu ObITOBOM IyOMHE B KaHale
h=0,54 M ¥ Ipu OTKPBITO# 3aryike PUIbTpa BOAA
MOCTyIIaJIa B YYaCTKOBBIM pacmpeenuTeNb, Co3/a-
Bas MaJioe MPOTHBOJABJICHUE B PECUBEpPE TUAPOTA-
pana. YacroTra HUKIOB I'MJIpoyaapa, COOTBETCTBYIO-
masi 4acToTe THIPABIUYECKOTO yaapa B IOIBOJIS-
el Tpyoe rusponacoca, cocrasmwia f =19 yi/muH.
[Ipu 3akpeITOii 3armyIike (GUIBTpa, KOTIa BOjIa I1MO-
CTymnajia B CUCTEMY JIOXJIECBaHUS, 4aCTOTa IIUKIIOB
ymenbunacsy go f=17,5 yn/mun, T.e. Ha 7,89 %.
OTO 3HAYUT, YTO yAap CTaJ Pexe, HO 3HAUUTEJILHO
MoHIiHEe, BBUAY HAJIU4YUA CHUJI IIPOTHUBOAABJICHUA.

IIposepxra 0odicoesanvuvix Hacaokos. Opocu-
TeJNbHAs CHCTEMa JIOXKJIEBaHUS MMEeT TaKylo Tuia-
HUPOBKY, 4TO IO’KHasl 4acTbh MApKOBOM 30HBI (OTHO-
CUTENbHO yueOHoro kopiyca Nel2) crmanupoBaHa
Oosee paBHOMEPHO M JIexHT Ha 1,0 M BbIlIEe ceBep-
HOM yacTu ydactka. B pacnpenenuTenbHOM KOJIOI-
1Ie HIKHEH CeBepHOW 30HBI OBUT YCTAHOBIICH MaHO-
Metp ¢ nenoit nenenus 0,2 kre-c/cm? Ilpu ObITOBOIM
mIyOuHe B KaHane-opicTpoToke h=0,54 M B BepxHeit
FOXKHOHM 30HE paboTaroT 4 M0XK/ICeBaIbHBIX HACAIKH.
Pagnyc pacmbiieHus JoxkAs COCTaBIseT r=2,5 m.
[Ipu pabore 2-x HacajoK paguyC OpOLIEHHs BO3-
pactraer g0 r=3,0 M, npu paboTe OJHON HAcaJKh
r=3,5 m. [lokazarenu MaHOMETpa B 9TUX MOJIOKEHUAX
COCTaBJISIOT cooTBeTcTBeHHO: 0,55 0,7; 0,8 Kr-c/cm2.

IIpn TONHOCTBIO OTKIIIOUCHHBIX (3aKPBITHIX)
HACaJIKax CTaTUYECKHii HAalop B ATUX YCIOBUAX CO-
CTaBWJI 1O AaHHBIM 3aMepoB P=1,0 kr-c/cm?.

Takum 00pa3oMm, co3iaHa yCOBEPIIICHCTBOBAHHAS
KOMOMHHPOBaHHAs CHCTEMa HArOPHOTO OPOIICHM,
(YHKIMOHHUPYIOIIasi OT HACOCHOW ycTaHOBKU “TH-
JpoTapaH’’, UCTIONb3YIONIAass KUHETUYECKYIO SHEPTHIO
OypHOTO MOTOKA, KOTOPasi O3BOJISIET OPOIIATH BO3BbI-
menHbIe yaacTku apkoBoi 30H6I DA [luC KPCY.

UcnpiTanust opocUTENbHON CUCTEMBI TTOJTBEP-
e €€ paboToCcIoCOOHOCTh U MOKa3aJId YTO:

»  TPOU3BOJUTEIBHOCTH THAPOHACOCA 32 CUET T'-
JIPaBIIMYECKUX CONPOTUBICHUN (UIIBTpa, OT-
CTOWHUKA U TPyOONIPOBOIHOM CETH CHUKAETCS
Ha 40 % 1o cpaBHEHUIO C ITO/1a4el BOJIBI U3 TH-
JIpOTapaHa B OTKPBHITYO OPOCUTEIBHYIO CETh;

» 1pH TOAKIIOYCHUU CHCTEMBI JHOXKICBAHHS Ya-
CTOTa LMKJIOB YIApPHOIO KjarnaHa CHU)KAaeTcs
Ha 8 %, OTHAKO OCTAHOBOK €ro MpPH JI0CTATOU-
HBIX pabouuxX Hamopax B KaHalle-ObICTPOTOKE
He HaOIoaeTcs U3-3a HAJIMYUs CUJI IPOTUBO-
JIABJICHUS B pECUBEPE THAPOTAPAHA;

» MakCUMaJbHOEC H3MEPCHHOC JaBJICHUEC BHY-
TpH TPYOOIIPOBOIHON OPOCUTENEHON CHCTEMBI
paBHO P= 1,0 kr-c/cM? 1151 JaHHOTO pabovero
Harfopa;

» 1npu pabore 4-X THIPAHTOB JABJICHUC Tajla-
er 1o P=0,5 kr-c/cm?, ipu 3TOM pammyc pac-
MBUICHHUS TOXKS COCTaBIseT r = 2,5 M, a npu
YMEHbBILIECHUH KOJMYECTBa /10 OAHOTO-IBYX 3a-
JIeHICTBOBaHHbBIX I'MJIPAHTOB pajuyc AeHcTBUs
CTpyH yBenuuuBaercs 10 r = 3,0-3,5 m.
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