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Annomayusa. ens uccnenoBanus — 0OOCHOBaHME NMPUMEHEHUS B pa3paboTKa KOMITO-
HOBOYHO-KOHCTPYKTHBHBIX pEIICHU (MIBTPYIOMIUX B0J103a00pOB, 0OecreurBaronmx 3adop
BOJIb U3 BOJOEMOB, €€ OUMCTKY OT 3arps3HUTEICH MUHEPAIbHOTO, OPraHUYeCKOr0 U OMOJIOTH-
YEeCKOT0 IPOUCXOXKACHUS JJISl €€ UCTIOIb30BaHUS B PHIOOBOIHBIX OacceiiHaX PhIOOTUTOMHHUKOB.
QunbTpyIOMKE BO103a00PHI U3 BOJOEMOB PHIOOXO3IHCTBEHHOIO HAa3HAYCHUsI 00ECHICYHBAIOT
3alIUTY BOJONPHUEMHBIX KaMep HACOCHBIX CTAHLUHN OT 3aCOPEHUs IJIABHUKOM, TOIUISIKOM U BO-
JOPOCIISIMH, TIPETYIPERKIAIOT MONAAaHNe B HUX THIPOOMOHTOB, XapaKTEPU3YIOTCS MPOCTOTON
¥ KOMIIOHOBOYHO-KOHCTPYKTHBHOM THOKOCTBIO, aAalTUBHOCTHIO K MOPPOMETPUIECKUM U TH]I-
POJOTUYECKUM YCIIOBHSM BOJOMCTOYHUKOB U BRICOKMMHU TEXHHKO-3KOHOMHYECKUMH TTOKa3aTe-
JISIMH, YTO TPEAONpeeNsieT 1elIecoo0pa3HOCTh UX UCIOIb30BAHUS B CUCTEMAaxX BOJHOTO MHUTa-
HUSI TPUBOIOXPAHIIIMIIHBIX PHIOOBOTHO-METMOPATHBHBIX KOMIUIEKCOB. OCHOBY MCCIIECIOBAHMUS
COCTaBWJIM JIaHHBIE OOCIIEZIOBAaHUI CUCTEM BOJHOTO MUTAHUS PHIOOBOIHBIX KOMIUIEKCOB M U3-
BECTHBIE Pa3paldOTKH (PUIBTPYIOMIUX BOI03a00POB, HCIOIB3YEMbIX B THAPOTEXHUIECKOHN TpaK-
TUKE, HO HE HAIIeANIMX IIUPOKOTO0 MPUMEHEHUS B PHIOOXO3SICTBEHHOW TUAPOTEXHHKE.
[Ipu pa3paboTke KOMIIOHOBOYHO-KOHCTPYKTHBHBIX DEHICHHH (QUIBTPYIOIUX BOI03a00pHO-
OUYHUCTHBIX COOPY>KEHUH HCIOJIH30BAHBI METOJ/IbI HAYYHOTO aHajIM3a M MOUCKOBOIO KOHCTPYH-
poBanus. OnpenensonM KOHCTPYKTHBHBIM KOMIIOHEHTOM (DMIIBTPYIOIIMX BOJI03a00POB SIB-
JSFOTCSL UX BOJIOTIPUEMHHUKH, MPEIyCMATPUBAIOIINE HCIOIb30BaHUE (UIBTPYIOMIUX DJIEMEH-
TOB, 00ECTIEUMBAIOMINX M3BSITHUE BOJBI U3 BOAOEMA M BBIIOJHSIOMIMX PHIOO3AMIMTHYIO (PYHK-
[IUI0, OUUIIAIOIIMX BOJY OT B3BECEH M MCKIIIOYAIONIUX MOMAJaHUE B CHCTEMY BOJIOCHAOKEHUS
BPEIIOHOCHOH BOJHOMW (hayHBI. B kadecTBe QMIBTPYIONINX AJIEMEHTOB BOJI03a00POB PacCMOT-
peHbl 1aMOBl ¥ GUIBTpYIOLIHE MaHenu. Pa3paboTaHbl KOMIIOHOBOYHO-KOHCTPYKTUBHBIE pellie-
HUSl BOJOIPUEMHUKOB HACOCHBIX CTaHLMN A 3a00pa BOJABI M3 BOJOEMOB, BKIIIOYAIOIIMX
¢unbTpyromye namMObl U3 KaMEHHO-TPAaBUITHO-TaJIEYHUKOBBIX MaTepualioB M (QHIBTPYIOLINE
MIaHeJIM, YCTaHABJIMBAaEMbIE B TOJIOBHOM YaCTHU UX aBaHKaMmep.

Knrwoueswvie cnoga: dpuipTpyromunii Bogo3adbop, GUIbTPYOMUN BOAONPUEMHUK, (HITb-
Tpyromas 1am0a, GUIBTPYIOIIUE MaHeH, (PHUIBTPYIOIINE KACCEThI, BOJIOCHA0KEHHUE TPYIOB
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Filter water intakes from water bodies for fish
breeding and reclamation complexes at reservoirs

Viktor N. Shkura, Alexey V. Shevchenko
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The purpose of the study is to substantiate the use and development of layout
and design solutions for filter water intakes that ensure the water diversion from reservoirs, its
purification from of mineral, organic and biological pollutants for using in fish-breeding ba-
sins of fish nurseries. Filter water intakes from water bodies for fishery purposes provide pro-
tection of the water intake chambers of pumping stations from clogging with fins, snags and
algae; prevent the ingress of aquatic organisms into them; they are characterized by simplicity
and structural flexibility, adaptability to the morphometric and hydrological conditions of wa-
ter sources and high technical-economic indicators, that predetermines the feasibility of their
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use in water supply systems in fish-breeding and reclamation complexes located at reservoirs.
The research was based on survey data of water supply systems of fish-breeding complexes
and well-known developments of filtering water intakes used in hydraulic engineering, but
not widely used in fishery hydraulic engineering. Methods of scientific analysis and explora-
tory design were used in developing layout and design solutions for filter water purification
facilities. The defining structural component of filtering water intakes are their water inlets,
which provide for the use of filter elements that ensure the withdrawal of water from the res-
ervoir and perform a fish-protective function, purify water from suspended matter and exclude
harmful aquatic fauna from entering the water supply system. Dams and filtering panels are
considered as filter elements of water intakes. The layout and design solutions have been de-
veloped for water inlets of pumping stations for water intake from reservoirs, including filter
dams made of stone-gravel-pebble materials and filter panels installed in the head part of their
front chambers.

Keywords: filtering water intake, filtering water headwork, filter dam, filter panels, fil-
ter cassettes, pond water supply

BBenenue. Bee Bo3pacrarommii 1eUIuT BOIHBIX pecypcoB (MPH BO3paCTAroOIIEH IO-
TPeOHOCTH B HUX) MPEONpPEAeIIeT He0OOXOAUMOCTh TOBBIIICHUS! KOMIUIEKCHOCTH M A deK-
TUBHOCTHU HCIOJIb30BaHUSI BOAHBIX 00BEKTOB [1]. OnHUM U3 HaNpaBlIeHUHN JOCTHKEHHUS yKa-
3aHHOM II€JICBOM YCTAaHOBKHU MPU COOJIOICHUH BCE Y)KECTOUAIOIIMXCS SKOJIOTMYECKUX TpeOOoBa-
HUIl U OTpaHUYEHUI ABISETCSA CO3/IaHUE MPUBOAOXPAHMIUIIHBIX PIOOBOJHO-METHOPATUBHBIX
KOMIUIEKCOB [2]. O0s13aTebHbIN KOMIIOHEHT TaKUX KOMILUIEKCOB — BOJ03a00pHBIE COOpPYXKe-
HUS1, 00ECTIIeUNBAIOIINE BOJON CUCTEMbI BOJHOTO MUTaHUsI PHIOOBOIHBIX BOJOEMOB (IIPYI0B U
(unm) GacceitHoB). [locTaTOUHO KECTKHE TPEOOBaHNUS, [IPEABSABIAEMbIE K KAUECTBY BOJIbI, I10-
JaBaeMoil B pPBIOOBOJHBIE OacCeHBI IO BBIPAIIMBAHHUIO PHIOONOCATOYHOTO MaTepHana
(OT TMYMHOK IO CEroJIETOK), MOTEHIIMAIBHO MOTYT OBITH 00€CTIeueHBbI IIPU COOTBETCTBYIOIIEM
KOMIIOHOBOYHO-KOHCTPYKTHBHOM PEILLIEHUH Yy3J1a BO03a00pHBIX coopyxkeHuid. OnpeneneHHble
MEpPCIIEKTUBBl UMEIOT (PUIBTPYIOMIKME BOA03a00pBI, 00ECICUNBAIOIINE BHITOJHEHUE TpeOOBa-
HUIl PBIOOBOIHO-OMOIOTMYECKHX O0OCHOBAHUN (PYHKIIMOHMPOBAHUS PHIOOBOAHBIX OOBEKTOB,
a TaKke COOJIIO/IEHNE YCIOBUI MO 00ECIECUECHUIO UX IKOJIOTUYHOCTH M SKOHOMHYHOCTU. Cyss
no pauubiM FO. Y. Boosuna, M. T'. XKyp6s1, B. H. IlIkypsr, B. H. lleapuna u ap. [3-8], pas-
JMYHBIE BUJIBI TAKKX BOJ03a00POB HAIILUIM IIUPOKOE TPUMEHEHHE B BOJIOCHAOKEHHH KOMMY-
HAJIBbHBIX U TPOMBIIIICHHBIX 0OBEKTOB.

OuibTpyroye BoA03a00psl 00ECTICUNBAIOT 3AIIUTY OOUTAIOIIMX B MOBEPXHOCTHBIX
BOJIHBIX 00BEKTaxX (MpyAax U BOJOXPAHMWIMIIAX) PHIO U APYTUX TMAPOOHOHTOB OT MOMATaHUs
B BOJIOTIPUEMHHUKH, UCKIIIOYasi UX TPAaBMHPOBaHUE M THOeNb. B 3TOM OTHOIIEHNH BO103a00-
pbl, 000py10BaHHbIE (GMIBTPYIOIIUMHU BOJAOIPUEMHUKAMH, SBISIOTCA 3P PEKTUBHBIMU PHIOO-
3alIUTHBIMHA COOpYKeHUsIMH. OTHOBPEMEHHO (MIBTPYIOIINE JIEMEHTHI TaKHX BOJ03a00pOB
UCKJIIOYAIOT MOMNaJJaHke B CUCTEMbl BOJHOTO MUTAHUS PHIOOMMTOMHUKOB BPEJOHOCHBIX THJ-
POOMOHTOB, BKITIOYAsi COPHBIC U XHUITHBIE UX BUABL. B0103a00pHBIE y3IIBI COOPYKEHUH Xapak-
TEPU3YIOTCSI KOHCTPYKTUBHON I'MOKOCTBIO M aJJalTUBHOCTBIO K HIMPOKOMY CHEKTPY Mop(o-
METPUYECKUX, THIPOJIOTUIECKUX, TEOJIOTUIECKUX U APYTHX YCIOBUH BOJOEMOB.

HecmoTps Ha ompeneneHHbIe TOCTOMHCTBA (UIBTPYIOIIUX BOJ03a00pOB («BOMI03a-
OOPHO-OUHCTHBIX» COOPYKEHHI), OHU MPAKTUYECKH HE PUMEHSIOTCS B pbI00X 035 CTBEHHON
THJIPOTEXHUKE, U B YaCTHOCTH B CHCTEMaX BOJIHOTO MHUTAHUS PHIOOMMTOMHUKOB. YKa3aHHOE
00CTOATENBCTBO OOBIICHAETCS NE(UIIMTOM HAYYHOrO OOOCHOBAHUS M MH)KEHEPHBIX pa3palo-
TOK B 3TOH 00J1aCTH pbIOOBOHO-MEINOPATUBHOM AesTenbHOoCcTU. Ha ycTpaHeHue yka3aHHOTO
neduuuta uHGopMaIK 1 pazpaboTOK HANPaBIEHO HACTOSIIEE UCCIEJOBAHNUE.

Martepuanbl ¥ MeTOAbI. DMIIUPUYECKYIO OCHOBY IS aHaiu3a U 000OIIEHUs cOCTa-
BIJIM MaTepuabl 00CIe0BaHMs ISHCTBYIOIIMX BO103a00POB U BOJIOBITYCKHBIX COOPYXEHHH,
UCIIOJIb3YEMBIX Ha phIOOBOJHBIX MpeanpusaTusx PoctoBckoit obOnactu. Teopernueckyro 6a3y
JUIS KOMIIOHOBOYHO-KOHCTPYKTHBHBIX pa3pabOTOK COCTaBHJIM HW3BECTHHIE PEKOMEHIAIUU
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10 IPOEKTHPOBAHUIO BOJI03a00PHBIX COOPYKEHUH, TPU peau3aliii UX UCIIOJIb30BAINCH Me-
TOJIBI TOUCKOBOTO KOHCTPYUPOBAHHS U TIPUEMBI CO3/JTaHHUST HOBOH TEXHUKH.

Pe3yabTaThl 1 00cy:k1enue. Marepuasnsl 00cie0BaHUs BO103a00POB M CUCTEM BO-
noo0ecreueHusi ppIOOBOIHBIX KOMILIEKCOB B CeMuKapakopckoM, baraeBckom m A30BCKOM
paiioHax PocTOBCKO# 0051aCTH O3BOJISIOT OTMETUTH HHKECTISIYIOIIIEe.

1 Ha Bomo3abopax JEHCTBYIOMIUX PBHIOOBOJIHBIX XO3SIMCTB, 00€CIEUNBAIOIIMX 3a00p
BOJIbI U3 MIOBEPXHOCTHBIX BOJIOTOKOB (BOJOMCTOYHUKOB), B KQU€CTBE PhIO03AIUTHBIX COOPY-
KEHHUU ¥ YCTPOWCTB MPEHMYILECTBEHHO HUCIOJIB3YIOTCS CeTYaThle U JICKTpUYeCcKue pbibo3a-
IpauTeId W PHIOO3AIUTHBIE OTOJOBKM, HE HCKIIOYAIOUIME IOMAJaHue B BOJONPHEMHUKU
MEJKHX (COPHBIX) 0CO0eH THAPOOMOHTOB, OOMTAIOIINX B BOJIHBIX OOBEKTaX.

2 OTIIOB BPEJOHOCHBIX THIPOOMOHTOB, BKIIIOYAsl TMUMHOK M MaJIbKOB COPHBIX U XHIII-
HBIX PBIO, HA YaCTH PBHIOOBOJHBIX OOBEKTOB OCYIIECTBIISCTCS C MCIIOJIB30BAHHUEM COPO300-
YIABJIMBAIOLINX YCTPOMCTB, 3aKPEIUIIEMBIX HA TOPLAX TPYO-BOJTOBIIYCKOB.

[IpuMeHeHHe yKa3aHHBIX TEXHOJOTHMYECKMX M TEXHUYECKHX CPEICTB PHIOO3AIIUTHI
HE UCKIIOYAET IMOMaJaHue B PHIOOBOJHBIE OOBEKTHI HEXKENATEIbHBIX (MPEUMYILIECTBEHHO UX-
tHo(aroB) BUm0B (IIOPHI U (hayHbI, YTO TOATBEPKAAETCS UX OTIOBOM B PHIOOBOJIHBIX TPyIax
IPY MX OMOPOXKHEHUH IO 3aBEPIICHUH PHIOOBOJYECKOTO Mporecca. Mcnoab30BaHue COPO30-
OYJIABJIMBAIOIIUX YCTPONCTB TPYAOEMKO U He Beerna 3(pdeKTuBHO.

BrIicokasi TpyZOeMKOCTh M 3aTPaTHOCTh HCIOJIB30BAaHUS TPYOUaTHIX BOJOBITYCKHBIX
COOPYKEHHH, 000PYZIOBAaHHBIX COPO3003aICPKUBAOIIUMH YCTPOHCTBAMH, TPUBOJUT K OTKA-
3y OT UX HCIIOJIb30BaHMsI, HECMOTPS Ha YCJIOBHS KYJIbTHBHPOBAHHUS PHIOOIIOCAJOYHOTO MaTe-
puana, CBsi3aHHbIC C OMOJOTHYECKIM 3aCOPEHUEM PHIOOBOIHBIX 0ACCEHHOB.

YcTaHOBIIEHHBIE HEOCTATKH HCIIOJB3YEMbIX BOJI03a00PHBIX M OYHCTHBIX COOPYXKE-
HUI M aHAINW3 M3BECTHBIX Pa3pabOTOK MOKAa3aid HEOOXOJAUMOCTh UX COBEPIICHCTBOBAHUS U
pa3pabOTKH HOBBIX KOMIIOHOBOYHO-KOHCTPYKTHUBHBIX PEIICHHN BOA03a00PHO-OYHCTHBIX CO-
OpPYXXCHHI Ha OCHOBE MCIIOJIb30BaHMSI B HUX (DMIIBTPYIOIIUX BOJOIPHUEMHHUKOB.

Haunbonee mpocTbIM TEXHHYECKUM pEUIeHHeM (DMIIBTPYIOMIETO BOZ03a00pa SBISIETCS
B0J103a00p C BOJIONPUEMHHKOM, YCTPOCHHBIM B BHIE JTaMOBbl, 0Opa3yroIIed SBIISIOLIHIACS
aBaHKaMepOW HACOCHOW CTAaHIMH 3aTOH. KOMIIOHOBOYHO-KOHCTPYKTHBHOE PELICHUE IMOJICH-
CTeMbI 001I1eT0 Ha3HaUYeHus Ha 6a3e GuiabTpyromiei f1aMObl MpUBEIEHO HA PUCYHKeE 1.

Bomo3abopHast yacTh CHCTEMBI BOJHOTO NMHUTAHHS KOMILUIEKCA YCTPaWBAeTCS B CYIIIE-
CTBYIOLIEM WJIM YCTPOSHHOM MHKpO3aJIMBe (3aTOHE) BojoxpaHmiuiia. ConpsikeHue BoJgo3a-
Oopa c akBaropueil Bogoema 1 ocymiecTsisiercsi mocpeacTBoM puibTpyromeii namosr 2. Bo-
JoTpueMHasi 1aM0a BBITIONHAETCS M3 Pa3HOPa3MEPHOTO KaMEHHO-TPABHIHO-TaJIeYHUKOBOTO
marepuana. CocTaB Marepuana Tela AaMOBbl OINpeNeNseTcsl YCIOBUSMH Bojoema. Pasmepsl
naMOBl OTpenessAtoTess (PUIbTPALIMOHHBIM PacyeToM HCXOAsS U3 YCIOBMH oOecriedeHus: pac-
YETHOTO Pacxoja BOABI, MPOQHIBTPOBBIBAIONIETOCS Yepe3 Hee, M HETPEBBIIICHUS! CKOPOCTH
BTEKaHHs B KOHTAKTHPYIOLIYIO C aKBaTOpHEH IIOBEPXHOCTh BepxoBoro otkoca 3, <0,05m/c.

[Tpu yka3aHHOW CKOPOCTH BTEKaHHUs OOHUTAIOIIME B BOJAOEME THAPOOMOHTHI BOCIPHUHUMAIOT
namMOy Kak €CTeCTBEHHYIO TBEPIYIO Mperpaay, UMEIOT BO3MOKHOCTH MPEObIBaHUS B Mpel-
JaMOOBOM 30HE MJIM CBOOOTHOTO BBIX0/a U3 Hee. [IpodunbTpoBaBmiascs yepe3 namOy Boja
yepe3 MOBEPXHOCTh HU30BOTO OTKOCA MOCTYMAaeT B BOJOCOOPHUK — aBaHKaMepy HACOCHOM
CTaHIIUH. KOHCTI)YKTI/IBHOG pemeHHe aBaHKaMepI)I u cc pa3MepH OHpC]IerIIOTCfI }’CJ'IOBI/ISIMI/I
BojocOopa. [Ipu ee MpoOeKTUPOBaHWU MOTYT PacCMaTPHUBATHCS Kamephbl MPU3MATHYECKONH U
HENPU3MaTHIECKON (DOPMBI, TparelneuaaIbHOTO WM TPSIMOYTOJBHOTO IMOTEPEYHOIO ceue-
Hus. J[HUIE W TepuMeTp KaMephl 3aKpeIUIsSIOTCS COOPHBIM WM MOHOJIUTHBIM OETOHOM.
HakammmBaemas B aBaHkaMepe 3 BOJa 4epe3 BcachIBAIONIUEe TPyOONpPOBOABI 4 HACOCHOMH
CTaHIMeH 5 mojaeTcst B TpyOonpoBos 6, a U3 HETO MOCTYMAeT B BOJOBITYCKHBIE TPYOOIIPOBO-
J6I 7 PEIOOBOIHBIX BOJIOEMOB — 3HMOBAJILHOTO OacceiHa 8, cerosierounoro 9, mamskosoro 10
U TuuuHO4YHOTrO 11 OacceiiHoB.
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@ — TUTaH CHCTEMBI BOHOTO TIUTAHUS; 6 — POJOJIBHBIIN pa3pes Mo BOA03a00PHO-OYHCTHOMY
coopykeHuto (puIbTpyIoeMy Bos103abopy); 1 — 3anuB Bogoxpanuiniia; 2 — GuibTpyromas
nmamb6a; 3 — aBaHkamepa (BoZocOOpHEIi Oacceiin); 4 — BcachIBarOIIMe TPYOOTIPOBO/IBL,

5 — HacocHas CTaHIWsI;, 6 — HAIOPHEII TPYOOIIPOBOA; 7 — BOJIOBITYCKHEIE TPYOOIIPOBOIBI
B PBIOOBOIHEIE BOJIOEMBI; 8 — 3MMOBaIbHO-BBIPOCTHOM OacceiiH; 9 — ceroneTouyHo-BBIPOCTHON
bacceitn; 10 — ManbKoBEIi OacceiH; 11 — TMYMHOYHO-MaIBKOBBIN OacceiH

PI/IC)’HOK 1 - Cxema KOMIIOHOBOYHO-KOHCTPYKTUBHOI'O PCIICHUA CUCTEMbI BOIHOI'O
NMUTAHUA NIPUBOAOXPAHUWINIIHOIO pblﬁOBOIIHO-MeJII/IOpaTI/IBHOFO KOMILJIEKCA

VYka3zaHHOE TEXHUYECKOE PEIICHUE MPUEMIIEMO, HO XapaKTepU3yeTcs HEYCTPOCHHO-
CTBIO B YAaCTH Ka4yecTBa (PUIIbTPA U BO3MOXKHOTO 3arps3HEHUS HE)KENaTeIbHbIMUA BUIAMU THI-
POOHOHTOB M BOJOPOCIISIMU aBaHKaMepbl HACOCHOM CTaHIIUU. Y CTpaHEHHUE YKa3aHHOTO HEeJO-
CTaTKa 00eCcreuynBaeTCcsi B KOMIIOHOBOYHO-KOHCTPYKTUBHOM peIIeHUH (PUIBTPYIOIIETO BOAO-
3a00pa ¢ MpuOEPeroBbIM PACIIONIOKEHUEM (DPUIBTPYIOIIETO BOJOTPUEMHUKA (PUCYHOK 2).

B npuBeneHHo# Ha pUCyHKE 2 KOMIIOHOBOYHO-KOHCTPYKTHBHOW cxeme (PHiIbTpoBaHKe
U3BIMAaEMON W3 BOJOXPAHWIUINA 1 BOJBI OCYIIECTBISETCS (QMIBTPYIOIIUMHU TaHEISIMH 8,
yCTaHaBIMBAaEMbIMH B TOJOBHON 4YacTH BOIOINpPHEMHHKA (aBaHKaMepbl HACOCHOW CTAHIIMH).
B cocraB npearaemoit mojacucTeMbl 001IEr0 Ha3HAYEHUSI CUCTEMBI BOJIHOTO TUTAHUS MPHU-
BOJIOXPaHWJIMIIHOTO PHIOOBOHO-MEIHOPATHBHOTO KOMILJIEKCA BKIIOYAIOT HUKECIEAYIONNE
OCHOBHBIE OOBEKTHI, COOPY>KEHHS U DJIEMEHTHI, 00eCIeunBaroIue e¢ HyHKIIMOHUPOBAHKE.

ABaHkamepa 2 pa3MeniaeTcsi Ha Oepery BojoeMa U BBIMOJIHSIETCS AByXKaMepHou. [ o-
JIOBHASI 4acTh aBaHKaMepbl 2 KOHCTPYKTHBHO ((U3MUYECKH) M THUAPABIUYCCKH COMPSTACTCs
C aKBaTOpPUAIBHBIM MPOCTPAaHCTBOM Bojoxpanmnuiia 1. Kaxnas u3 kamep (cekiuii) aBaHka-
Mepbl UMEET MPU3MATHUECKYI0 (pOpMYy (BBITSIHYTYIO B HAallpaBJICHUU OT BojoeMa K OeperoBoit
€ro 30HE) ¢ MPSMOYTOJHHBIM MOMEPEUHbIM CeueHneM. BHyTpeHHee MpoCcTpaHCTBO aBaHKaMe-
pBI 00paszyercss BEPTUKAIBHBIMU (TPSIMOYTOIBHBIMH, Pa3eIUTEIbHBIMA U HIDKHETOPIIEBBIM
MOTIEPEYHBIM) YCTOSIMU, KOTOpBIE BKYIE C JTHUIIEM OOpa3yloT TOKOBYIH) KOHCTPYKIIHIO.
B cexnusx aBaHkaMepbl 2 OCYIIECTBIISCTCS HAKOIUICHUE ITOCTYIAIONICH B Hee BOJIBI, N3bIMa-
€MOI HAaCOCHBIMH arperaTaMu HacOCHOMU cTaHIH 3. KomuyecTBO HACOCOB M UX MPOHU3BOMU-
TEJBHOCTh OMPECIIICTCS PACcCX0J0M BOJIBI, TI0JIJaBAEMOW B PBIOOBOIHBIC OaccelHBI 6 Harmop-
HBIM TpyOompoBogoM 4 Yepe3 OacceifHOBBIE BOJIOBBITYCKU-BOAOBIYCKH 5. s mpemympe-
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KJICHUS MOCTYIJICHUS B aBaHKaMepy 2 IJIAaBAIOIIEro KPYMHOPa3MEpHOTro Mycopa (TIaBHHKA,
TOIUIIKA W JIp.) HAa BXOJI€ B CEKIUHU IMPEAyCMATPUBAETCS YCTAaHOBKA COPO3arpaguTesIbHOMN
(IPOTUBOCOPHOI) perieTku 7. 3a KpymHOs4encTon (rpy0oit) pemeTkoi 7 B ma3ax BIoJb0epe-
TOBOTO W MPOMEXKYTOUYHOTO YCTOEB (OBIKOB) YCTAHABJIIMBAIOTCS CHhEMHBIC (3aMEHSEMBIC)
¢wibTpyromue nanenu 8. YcraHoBKa (OMycKaHHE) U U3bATHE (BbIeMKa) (HIBTPYIOIIUX I1a-
HeJsel 8 oCyIecTBIIsIeTCs ¢ UCIOIB30BaHUEM KPAaHOBOTO 000pynoBaHus 9.
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@ — TUTaH CHCTEMBI BOJHOTO IMUTAHUS OOILET0 Ha3HAYCHHUS; 6 — MPOIOJIBHBIN pa3pe3 A — A;
6 — monepeuHoe ceuenue b — b; 1 — ydacTok akBaTOpuM BOJOXpaHWIIMIIA; 2 — aBaHKaMepa,
3 — HacocHas CTaHIWMs; 4 — HATIOPHBIH BOJIOBOJ; 5 — BOJIOBBIITYCKH-BOIOBITYCKHU;

6 — peIOOBOIHBIE OacceiiHbl; 7 — copo3arpanTenbHas pemeTka; 8 — GuabTpyromye naHeny;
9 — MocTOBOI1 KpaH

Pucynok 2 — Cxema cucTeMbl BOJHOTO MUTAHNUS MPUBOI0XPAHUIHIIIHOTO
PHIGOBOIHO-MEJTHOPATHBHOIO KOMILIEKCA ¢ GUIBTPYIOIIMM BO103200poM
HA OCHOBE (PMIIBTPYIOLIHX KACCET

B 3aBHcuMoOcTH OT pacxoJ0B BOAONOJAuM 3a00p BOABI U3 BOJOXPAHWIMIIA MOXKET
OCYILECTBIISAITHCS KaK U3 OJHOU (IT0OOYEpeHO), TaK U U3 ABYX (OJHOBPEMEHHO) paboTaroNuxX
CeKIMil aBaHkamepsl 2. Jlis omepaTUBHOW 3aMeHbl (WIBTPYIOIIMX MaHeled 8 B ceKuusax
aBaHKaMephl (B FOJIOBHOM YacTHU MX Y4acTKOB) MpeIycMaTpHUBAETCs JIBa psijia Ma30BbIX OTBEp-
cTuil. 3aMeHa QUIBTPYIOIIMX MaHeNeH OCYIIECTBISIETCS 0 MEpe CHUKEHUSI UX MPOITYCKHOMN
cnocobHocTH. [lpu 3TOM MOXET mpekpariarbes 3a00p BOJBI U3 OJHON CEKLIMH aBaHKaMephl
WIA TIPeAyCMaTpHUBAETCsl YMEHbIIEHHE OTOOpa BOJbL. J[0 BBIEMKM 3aCOpHUBIIEHCS TMaHEIn
OCYILIECTBIISICTCSI YCTAaHOBKA HOBOIl MaHenu B ¢BOOOJIHBIE Ma3oBble oTBepcTHs. [lo 3aBepie-
HUM TaKeJaKHBIX PadOT OCYILIECTBISETCS BBIEMKA 3aKOJIbMAaTHPOBAHHOM MaHENH U Mpolecce
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U3BSTHS U TI0JIaYU BOJIBI B CUCTEMY BOJHOTO NMUTAaHUS (BOJOCHAOXKEHUS) PhIOOBOHO-METHO-
PATUBHOT'O KOMILIEKCA OCYIIIECTBIISICTCSI B HOPMAaTHBHOM PEKHME.

PaccMoTpeHHOE KOMITOHOBOYHO-KOHCTPYKTUBHOE pEIIEHUE BOI03a00pa ¢ (QUIBTPY-
IOIIMMHU NTAHEJISIMU 00€CIICUnBAET BBITIOJIHEHUE (PYHKUIUH O 0TOOPY, OUUCTKE U IMOAAY€ BOIBI
B pBI6OBOIIHO-MeJII/IOpaTHBHBIﬁ KOMIIJICKC. OHpeHGHGHHBIMI/I HEOOCTAaTKaMU KOHCprKLII/II/I Tro-
JIOBHOM YacTH aBaHKaMEpbl SABJSIOTCS: HEOOXOIUMOCTh MCIOJb30BaHUS HE MEHEE YETBIPEX
GUIABTPYIOIMMX TaHECH; HAIMYNE MEXIaHEIbHOTO MPOCTPAHCTBA, IIe MPU 3aMEHE MaHeJIeH
MOTYT CKaIJIUBAThCS 3aCOPHUTEIIN, TOTCHITMAIBHO MONaaloue B aBaHKaMepy Boj103a0opa.

OTMC‘IGHHBIG HEOOCTAaTKHN KOHCprKLII/II/I HC ABJIAIOTCA 3HAYUMBIMH, YTO ITIO3BOJIACT pe-
KOMEH/IOBATh €€ K MCIOIh30BAHUIO B PHIOOBOUECKON MPAKTHKE.

BriBOaBI

1 B xojie Hay4HBIX HCCIICIOBAaHWN TMPOBEJCH aHAIU3 W JaHa OIEHKAa MPUMEHCHHs
GUIABTPYIOMKX BOA03a00PHBIX COOPYKEHUN HAa TEXHOTCHHBIX M MPUPOJIHBIX 0OBEKTaX BEJIe-
HUS PIOOBOIYECKON IeATEIbHOCTH, 000OCHOBaHA HEOOXOMMOCTh UX IPUMEHEHHUS B KAUeCTBE
YCTpOﬁCTB JJIA OYUCTKHU HOHaBaeMOfI B prGOBOI[HBIe BOOJOCMBI BOABI OT COpHBIX N XHUIIHBbBIX
oco0el THAPOONOHTOB, a TAaKXKE Copa Pa3IUYHOro reHe3uca.

2 [IpennoxkeHo JaBa KOMIIOHOBOYHO-KOHCTPYKTHUBHBIX PEIICHUS BOJI03a00PHOIO y3iia
COOPYKEHHI CHUCTEMBl BOJHOTO MUTAHUS MPUBOJOXPAHWIHUIIHOTO PBHIOOBOAHO-MEIUOPA-
TUBHOTO KOMILJIEKca Ha 6a3e GuibTpyromieil 7aMObl U BOJ103a00PHOTO COOPYKEHHUS CO ChEeM-
HBIMH KacCeTaMH B KauecTBe (UIBTPYIOMIET0 (00ECHeunBarolero MepBUYHYI0 OYHMCTKY U
MIPOITYCK IMOCTYIAIOIINX B HETO BOAHBIX MAcC) dJIEMEHTA.
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