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KOMIIOHOBOYHO-KOHCTPYKTUBHBIE PEHHIEHUA
PACCPEJOTOYEHHBIX CUCTEM BOJAHOI'O IUTAHUA
PBIBOBO/IHbBIX BACCEMHOB

Llenp uwccnenoBanus — pa3pabOTKa KOMIIOHOBOYHO-KOHCTPYKTHUBHBIX PEIICHUN pac-
CPEIOTOYCHHBIX CUCTEM BOJHOTO MUTAHUS PHIOOBOIHBIX OacceitHOB. OOBEKT MCCIeIOBAHUS —
CUCTEMBI BOJIOCHAOXEHHSI OACCEHHOB Pa3IMYHOTO PBHIOOBOIHO-(DYHKIIMOHAILHOTO TMpEaHA-
3HaveHus. [Ipeamer ucciaenoBaHns — KOMIIOHOBKH M KOHCTPYKIIMH BOJOTIOJAIOIINX Tajiepei,
o0ecreunBaroInX BOAOCHA0KEHNE U PETYIMPOBAHUE BOIHOTO PEKUMa B PHIOOBOIHBIX Oac-
ceifHax. AHallM3 COBPEMEHHOTO COCTOSHHS MCIOJIB30BaHUSI BOAHO-PECYPCHOTO MOTEHIIHATIA
OpPOCHTENFHBIX M OPOCUTEIHHO-O0OBOJHUTEIBHBIX KAHAIOB CBHUAETEIBCTBYET O pPEalbHOMN
BO3MOXXHOCTH YCTPOWMCTBA M UCIIOJIb30BaHUS TUTAIONIMXCS U3 HUX BOJOH MPUKAHAIBHBIX PhI-
0OOBOIHBIX KOMILUIEKCOB. OCHOBHBIM (DYHKIIMOHAIBHBIM KOMIOHEHTOM TaKUX KOMILIEKCOB 5IB-
JSIFOTCSI pHIOOBOIHBIE OACCEWHBI, CTIOIh3yEeMbIC JUIS BRIPAIIMBAHUS U KYJIbTHUBUPOBAHHS pa3-
JUYHBIX BHJIOB PHIO IO Pa3HBIX CTAAMil MX POCTa U pa3BUTUA. DPPEKTUBHOE U BBHICOKOIPO-
JTYKTUBHOE (DYHKIITMOHMPOBAHHE TaKUX 0acCEHHOB OOECTIEUMBAETCS MPH COOTBETCTBYIOIIUX
NOTPEOHOCTSM KYJIbTUBHPYEMBIX THAPOOMOHTOB PEXKUMAax BOJHOM cpelbl X obutanus. Pe-
T'YJIMPOBAaHUE BOJHBIX PEKUMOB B aKBAaTOPHUSX PHIOOBOIAHBIX OacceifHOB 0OecrieunBaeTCs CUC-
TeMaMU WX BOJHOTO murTaHus. K Hambornee mpueMiIeMbIM BHUIAM TaKUX CUCTEM OTHOCSATCS
pacCpeOTOUEHHBIE CHUCTEMbI PA3JIMYHOTO KOMIIOHOBOYHO-KOHCTPYKTUBHOTO HCITOJTHEHUS,
OIMHMCaHNE BAPHAHTOB KOTOPHIX MPUBEACHO B MaTepuaiax cTarbi. OCHOBHBIM () yHKIIHOHABEHO-
KOHCTPYKTHBHBIM JJIEMEHTOM TaKUX CHUCTEM SIBJISIFOTCSl BOJIOBBIITYCKHBIE Tanepen. B pe3ynbra-
T€ MPOBEJCHHOTO HCCIICIOBAHUS MPENTI0KEHBI KOMIIOHOBOYHBIE CXEMBI MPOJOIBHOTO, IMOTe-
PEYHOTO ¥ KOMOMHUPOBAHHOTO PACIIONIOKEHUS rajiepei U UX KOHCTPYKTHBHBIC PEIICHHS.

KittodeBble crioBa: peIOOBOIHBIN OacceiiH, CHCTEMBI BOJHOTO MTUTAHUS, BOIOBBITYCKHAS
rajiepesi, KOHCTPYKIIHsI TaJiepei, pacueT rajepei, BOIOCHa0XeHHe PhIOOBOIHBIX OAaCCEHHOB.
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CONSTRUCTIVE-LAYOUT ARRANGEMENT
OF DISTRIBUTED WATER FEEDING SYSTEMS
OF FISH-BREEDING RESERVOIRS

The aim of the research is the development of constructive and layout arrangement for
distributed systems of water supply of fish-breeding reservoirs. The object of the study is the
water supply systems of basins of various fish-breeding and functional applications.
The subject of the study is the layout and design of water delivery structures providing water
supply and water control in fish-breeding reservoirs. The analysis of the current state of the
use of water-resource potential of irrigation and dual-purpose canals indicates the real
capability of installation and using the canalside fish-breeding complexes that are fed by their
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water. The main functional components of such complexes are fish reservoirs used for
breeding and cultivating various types of fish to different stages of their growth and
development. The efficient and highly productive functioning of such basins is provided with
the water regimes of their habitat corresponding to the needs of cultivated hydrobionts. The of
water regimes regulation in fish-breeding basins is provided by their water supply systems.
The most acceptable types of such systems are dispersed systems of different layout and
design, the description of which is given in the article. The main functional and constructive
elements of such systems are outlet galleries. As a result of the research conducted, layout
schemes for the longitudinal, transverse, and combined arrangement of galleries and their
design solutions were proposed.

Key words: fish-breeding reservoir, water supply systems, water outlet gallery, gallery
design, gallery calculation, water supply of fish-breeding reservoirs.

Beenenue. CoBpeMeHHbIE MOJIXO0JbI K MPUPOAONOIH30BAHUIO OPUECHTHU-
PYIOT CHEIUAIMCTOB HA IOBBIINIEHUE KOMIUIEKCHOCTH M 3(PQPEKTUBHOCTU HC-
MOJIb30BaHUsI IPUPOJIHBIX PECYPCOB. YKa3aHHBIN MOJXO]l B MTOJTHON MEpE COOT-
BETCTBYET TPEOOBAHUSM K HCIOJB30BAaHUIO BOIAHO-PECYPCHOTO MOTEHIMAja
BOJHBIX 0OBEKTOB OPOCUTEIBHBIX U OPOCUTEITHLHO-00BOTHUTEIBHBIX chCcTeM [1].
K onHoMy M3 HampaBieHUN peanu3alii yKa3aHHOTO TPeOOBAHMSI OTHOCHUTCS
CO3JJaHUE U HMCMOJIb30BaHUE MPUKAHAIBHBIX PHIOOBOIHO-MEIUOPATUBHBIX KOM-
IJIEKCOB, MUTAIOIINXCS BOJIOW U3 OPOCUTEIBHBIX KaHAIIOB [2—5].

OnpenensiomMu ~ GYHKIMOHATBHBIMU ~ KOMIIOHEHTaMU  PHIOOBOAHO-
MEJTMOPATUBHBIX KOMIUIEKCOB SBJISIOTCS PHIOOBOJHBIC OACCEHHBI Pa3IMIHOTO
peIOOBOIHOTO Ha3zHaueHUs [6, 7]. DHPeKTUBHOCTH PHIOOBOIYECKOTO MpoIlecca
10 KYJIbTUBUPOBAHUIO PA3JIMYHBIX BUJIOB PbIO B pHIOOBOJIHBIX OacceiiHax, B OI-
PENEISIONIeH Mepe, 3aBUCUT OT COCTOSTHUS, KaueCTBA U PEKUMOB (hOPMHUPYEMOI
B HHMX BOJHOM cpeibl OOUTaHUs TUAPOOMOHTOB. PeryiampoBaHHe COCTOSHUS
BOJHOM Cpelibl B pa3HO(PYHKIIMOHAILHBIX PHIOOBOJIHBIX OacceiiHax obecneynBa-
€T CUCTEMA UX BOJHOIO MUTAHUS (BOJIOCHA0XKEHUS WIIH BOJOPETYJIMPOBAHUA).

CucreMbl BOJHOTO MUTaHUsT 00ECTIEYMBAIOT 3aI0JIHEHHE PHIOOBOAHBIX Oac-
CEHOB BOIOH, BOCIIOJTHEHHE MTOTEPh BOJIBI HA (PIIIBTPAITUIO, UCTIAPEHHUE U YTCUKH,
peryiupoBaHre IPOTOYHOCTH U BOJOOOMEHA, CO3At0T U MOAJEPKUBAIOT ONpese-
JICHHBIA CKOPOCTHOM PEKUM TEUCHUI B aKBaTOpHUH Oacceiina [8].

B Gonbiieit Mepe pbIOOBOIHBIM TPEOOBAaHHUSIM COOTBETCTBYIOT CHCTEMBI

C paccpeioTOYEHHOM MoJlayeil BObl B aKBaTOpHUIO OacceiHOB (paccpenoToyeH-
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HbIE CHUCTEMBI BOJIHOTO IMUTaHMs (BOJOCHAOXKEHMS) PHIOOBOJHBIX OacCeiHOB).
PaccpenorouenHnas nmogaya BoJibl B TAKUX CUCTEMaX OCYIIECTBIISIETCS TOCPECT-
BOM BOJIONOAAIOIIMX Tajlepeil pa3aMiyHOr0 KOMIIOHOBOYHOTO PACIIONIOKEHHS U
KOHCTPYKTUBHOTO ucrnoiHeHus. Ha pa3paboTky BapuaHTOB KOMIIOHOBOYHO-
KOHCTPYKTHUBHBIX PENICHU BOJOMOMAIOIINX Tallepel, SIBISIONUXCS 0a30BBIM
AJIEMEHTOM CHCTEM BOJHOIO MHUTAHUS PHIOOBOAHBIX OAcCEHOB, HANpaBJICHbI
BBINIOJIHEHHbIE KOHCTPYKTHUBHBIE MPOPAOOTKU U UCCIICAOBAHMUS.
Matepuanbl u MeToabl. OCHOBY MaTepuaja CTaTbl COCTaBIISIIOT aBTOP-
CKHME KOMIIOHOBOYHbIE, KOHCTPYKTUBHBIE U aHAIMTUYECKHE Pa3pabOTKU CUCTEM
BOJHOTO MHUTaHUs PbIOOBOAHBIX OacceliHoB. [lpu mpoBeneHuM wucciaenoBaHUS
UCIOJIb30BAJIMCh METObl HAYYHOI'O aHalu3a, a MpU pa3paboTKe KOHCTPYKTUB-
HBIX PEIICHUH MPUMEHSIIUCh METObI TOMCKOBOT'O KOHCTPYUPOBAHUS.
Pe3yabTarsl u 00cyxneHne. KoMIIOHOBOYHO-KOHCTPYKTHUBHBIE PEILIECHUS
CHUCTEM BOJHOTO NMUTaHUsA 0AaCCEMHOB B 3HAUUTEIBHON CTENEHU OMPENEISIOTCS
KOMITOHOBOYHO-KOHCTPYKTHUBHBIMH PEIICHUSIMH PHIOOBOJHBIX KOMILIEKCOB, CO-
CTaBJISIIOIIMX WX PHIOOBOAHBIX 0AacCEHHOB PA3NMYHOTO Ha3zHAUYEHHUs, TpeOOBa-
HUSMHU PHIOOBOAHOTO OOOCHOBAHMUSI KOHCTPYKIUH, PEKUMOB PhIOOBOAYECKOTO
Ipolecca 1Mo UCKyCCTBEHHOMY KYJIbTUBUPOBAHUIO Pa3IMUHBIX BUIOB PHIO.
[IpoBeneHNI0O KOMIIOHOBOYHBIX M KOHCTPYKTHBHBIX MPOPAOOTOK CHCTEM
BOJIOCHA0XEHUSI IPE/IIECTBYET BBIMOJHEHUE PACUETOB IO ONPEACICHUIO HEOO-
XOJUMBIX PacX0JI0B CUCTEM BOJHOTO MUTAHUS PHIOOBOIHBIX OACCEHHOB.
Benuunna HeoO0XoauMoro s prlOOBOAYECKOr0 (DYHKIIMOHUPOBAHUS
OacceiiHOB pacxo/a ONpeAeNsieTcs: PacX0A0M, HEOOXOIUMBIM /JIs 3aMIOJIHEHUS
OacceliHa BO/IOM B ONpe/esIeHHbIE PhIOOBOIHBIM OOOCHOBAaHUEM CPOKH; Pacxo-
JIOM BOJbl, HEOOXOAMUMBIM JI TOJJEPKaHUSI ONPEIEICHHOIO0 YPOBHS MPOTOY-
HOCTHU B Oacceline, BOCTIOIHEHUS MOTePh U 00eCTieueHus IOJTHOTO BOJOOOMEHA.
Pacxon Bojonogaun cucTeMbl BOAHOTO MUTAHUS (BOJIOCHAO0KEHHUsI) Ha 3a-
nonHenne Gacceina ((Qc)sm, M/C) ONPENeNseTcss 00bEMOM €ro BOIHOTO IIPO-

3 .
ctpanctBa (W5, M”) 1 IpUHATON B pbIOOBOIHOM OOOCHOBAHUH MPOJI0JKUTENBHO-
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CTBIO HAIOJHEHUS PHIOOBOIHOTO OacceriHa Booi (75, C) MO0 COOTHOIIIECHUIO:
(Qc)san = W6 / T3-
YcnoBue obecrieueHuss HEOOXOIUMOM MPOTOYHOCTH (CPEAHENH CKOPOCTH
TEYEHUSI B CPEJHEM IO TUJIOIIAIU MMONEPEYHOM ceueHuu OacceifHa) odecreunBa-

eTcs nojaydeit B 0acceiH pacxoja, onpenesieMoro o COOTHOLIEHUIO BUJA:
(QC)Hp =V -hs - Bs,
rae Vi — cpeaHsis pacyeTHas CKOPOCTh TEUEHUS B ppIOOBOIHOM Oacceline, M/c;

hs — cpenHsis ri1yOuHa BOAbl B aKBaTOPUU PHIOOBOIHOIO OacceiiHa, M;

Bs — CpeIHsisl IIMpUHA aKBaTOPUU PIOOBOAHOTO OacceiHa, M.
B ciydae, korma peiOOBOIHBIM 000CHOBaHHEM TpeOOBaHHE 00ECTICUSHISI
HEOOXOAUMOU MTPOTOYHOCTH HE MPEAYCMATPUBACTCS, OMPEICIISIETCS PACXOJl CHC-
TEMbI BOJJOCHA0KEHHSI OacceitHa, 00eCTIeYnBAaIONINil MOJHYI0 CMEHY 00bheMa BO-

3 . .
nbl B HeM (W5, M7/c), i noaHslii Bogoobopot (Q.),,, 3a ONpeAeTeHHbI Bpe-

B/O

MeHHOM nepuon (7, C) ¢ Y4ETOM BOCIIOJHEHMs MOTEPh BOJbI HA HCIApEeHUE

(W5, M*/c), rIbTparmio Wy M°/c) U (WIN) yTeuKH (7, M°/C) 10 3aBHCHMOCTH:

T

(QC)B/O = W6/ TB/O + VVH / T

B/0

rae W= Wq) +W  + WyT — 00beM MOTEPH BOJIBI 32 TIEPHO]T BOJIOOOMEHA, M3;

W

— 00BeM moTephb Bojbl Ha QuiabTparuto. [Ipu ycrpoiicTBe B joxke Oac-

ceiiHa HpOTI/IBOCbI/IHBTpaHI/IOHHOI‘O IOKPBITHUA BCIIMYMHA Cl)I/IHBTpaHI/IOHHBIX I10-
290 > 3.

Tepb NpUHUMAETCs paBHOU 2 % o0beMa prIOOBOAHOIO OacceiiHa, M

W . — 00beM noTeph BOJBI Ha UCTIAPEHHUE C BOAHOM MOBEPXHOCTH aKBATOPHUU
o 3
OacceifHa B TEUCHUHU TIEPHO]Ia TTOJTHOTO BOJOOOMEHA, M

WYT — 00BeM IMOTCPb BOALI HAa YTCUKH U APYIHC HCIIPOU3BOJHUTCIILHBIC I10-

3 o
TCPHU BOAbI, M , KOTOPBIM PACCUUTHIBACTCA 110 COOTHOICHUTO!:

W, = 0,005 0,01 - W,
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3a pacueTHOE 3HAYEHHME PACXO0Jla CUCTEMbI BOJHOIO MUTaHMs (BOIOCHAO-
JKCHUs) PHIOOBOJIHOTO OacceiiHa NPUHUMACTCs HauOoubliee ero 3HaveHue (Q, ),
M/c.

KoMmoHoBOUHbBIE pellIeHUs PACCPEIOTOUEHHBIX («TalepeiHbIX») CUCTEM
M0JIa4¥ BOJBI B PHIOOBOJHBIE OACCEIHBI pa3IUYalOT Ha: MPOJIOJIbHBIE, MOepey-
Hbl€ 1 KOMOMHUPOBAHHBIE CXEMbI PACIOJIOKEHUS BOJIOIMOJAIONINX rajgepen oT-
HOCHUTEJILHO MPOJOIBHBIX U MONEPEYHBIX OCeH PhIOOBOIHBIX OaCCEHOB.

B npononpHBIX cxemax BOAOCHA0XKEHUSI BOAOIOAAIONINE Trajlepen pacro-
JararTcsl BIIOJIb PHIOOBOJHOTO OacceilHa MO HANpaBJIICHUIO TEYEHHUS B HUX.
B 3aBucumoctu ot mmpuHsl 6acceitHa U ppIOOBOJIHBIX TPEOOBAaHUM IO CKOPOCTH
TeYeHus: B OacceilHe M COYETaHWIO IUJIAHOBBIX PA3MEPOB PA3HOCKOPOCTHBIX
nuiei(oB  paccMaTpUBAIOTCS MPOWJUIIOCTPUPOBAHHBIE PUCYHKOM 1  OfHO-
Y IByXHUTOYHBIE CXEMBI PYCIOBOIO (BHYTPHOACCEHHOBOI0) pPACMHOJIOKEHHUS
IIPOJIOJIBHBIX rajiepet (Mpo10IbHOTO PACIIONIOKEHUS BOAOMOAAIOUIUX rajdepei).

[Ipy mpoekTHpoBaHHH, B 3aBUCHUMOCTH OT TpeOOBaHUN pPBHIOOBOIHOTO
000CHOBaHUs (MO CTEMEHHU MOKPBITUS aKBaTOPUMU PHIOOBOJIHOTO OacceiiHa pas-
HOCKOPOCTHBIMU TIeH(amMu) MOTYT paccMaTpuBaThCs TpeX- U OoJee rajiepen-
HbIE CHCTEMbI BOJOCHAOKEHHUs1 0acCEefHOB KaK ¢ CHMMETPUYHBIM, TaK U acCH-
METPUYHBIM UX PYCIOBBIM (BHYTpHOACCEHHOBBIM) pa3MEIICHUEM.

B KOHCTPYKTHBHOM OTHOIICHUHU NIEPCTIEKTUBHBI CXEMBI C OEPETOBBIM U
BJ10JIb0ACCEMHOBBIM pa3MELIEHUSIMU BOJOMOJAIOIINX Tajepeit (pUCYyHOK 2).

[IpononbHasi KOMIOHOBOYHAsI CX€Ma PYCJIOBOrO0 U OEpPEeroBOro pacroso-
YKEHUS BOJOTIOJAIONINX rajepeil B 0acceiiHax MO3BOISIET CO3/1aBaTh:

- pPa3HOCKOPOCTHBIE 00OylacTH («uwiekdnl CKOpPOCTEi») B Mpenesiax 30H
BJIUSIHUSA BOJHBIX CTPYH, UCXOAIIMX U3 BOJOBBIITYCKHBIX OTBEPCTHH [8];

- B 3aBUCUMOCTHU OT TpeOOBaHUN PHIOOBOAHOIO 0OOCHOBAHMSI CKOPOCTHBIE
nuie @bl MOTYT OKPBIBaTh YaCTh UITU BCIO aKBATOPHIO OacceiiHa.

['eomeTpuyeckue u CKOPOCTHBIE XapaKTEPUCTUKU CO3/]aBAEMbIX IUIEH(OB

CKOpOCTEH MOTYT OBITh OIIPEACIICHBI 10 METOMKaM, IPUBEICHHBIM B [9—12].
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@) oHOTanepeiHas cxema BOJIOCHA0KeHHsI 0acceliHa C PyCJIIOBBIM Pa3MEIICHUEM rajlepeu U
JIByXCTOPOHHHUM PACIHOJI0XKEHUEM BOJOBBIITYCKHBIX OTBEPCTHIL; 6) NBYXrajepeiiHas cxema
BOJIHOT'O MUTaHUA OacceiiHa ¢ pa3ebHBIM IOJJBOJIOM BOJIBI K rasiepesiM; / — MoIBOASALIHHA
BOJIOBOJI; 2 — 3aTBOD (3a/IBMXKKA); 3 — PHIOOBOIHBIN OacceiiH; 4 — BOAOIOAAIOIAs Tajiepes;

5 — BOJIOBBIITYCKHOE OTBEPCTHUE; 6 — pa3HOCKOPOCTHOM 1Iei(; 7 — BOZOPHIOOCITYCK

Pucynok 1 — BapuaHThl pyc/jiOBOro pa3mMeleHusi Npoa0JIbHbIX
BOJIOTNIOJAIOIIUX Irajiepeil B pbI0OBOAHBIX 0acceiHaX
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v v [ v v [ [ \ [ [
H 1 ' H v

Al

1
=

BN

[ — moaBoAsAIMI BOJOBO/; 2 — 3aTBOP (3a7BMXKKA); 3 — prIOOBOIHBIN OacCeliH;
4 — BoJOTIOAAOIIAsl TAJIepesi; 5 — BOJOBBITYCKHOE OTBEPCTHE; 6 — BOJOPHIOOCITYCK

PucyHnok 2 — CxeMa npo0JibHOT0 0eperoBoro pa3MemeHus
BOJOIOAAOIIUX rajiepeu
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OnpeneneHnyto npobiieMy UCIONIb30BAHUS MPOJIOJIBHBIX CXEM MPeICTaB-
JSI€T peajbHOE YBEIWYEHUE CPEJHUX [0 JKUBOMY CEYEHHIO BOJHOIO IMOTOKA
B Pa3HbIX MOINEPEYHBIX CEYEHUSX M B Pa3IMYHbIX 30HaX OaccelHOB. [Ipu 3Tom
11 6aCCEeHOB, BHIMOJIHEHHBIX 0€3 YKJIOHA, XapaKTEePHO CUCTEMHOE YBEIHMUEHUE
CpEAHUX CKOPOCTEH T€UEHHUs OT rOJOBHOM yacTu OacceiiHa K KOHIEBOW. B Oac-
CellHax C CHCTEMHO YBEJIMYMBAIOLIEH IITyOMHOM B HampaBJIEHHH BOAOPHIOOC-
IIyCKa YBEIMYEHHE CKOPOCTU TEYEHUS MOXKET ObITh HEUTPAIM30BAHO, COOTBET-
CTBYIOLIMM I10/IaBa€MbIM PacxoJaM, YBEJIMYEHUEM IUIOLIA/IEH TONEPEUHOIO Ce-
4yeHHsl BOAHOro notoka. Heobxoanmoe no peiO0BOIHOMY OOOCHOBAaHHUIO PABEH-
CTBO CPEIHHMX CKOpPOCTEM TEUEHHsI B PA3IUYHBIX IMONEPEYHBIX CEUEHHUsX Oac-
CEITHOB MOKET OBITh 00ecreyeHo cOaTaHCUPOBAHHBIM YBEIMYEHHUEM MPOTOY-
HBIX PacX0J[0B M IUIOIIAJIEN TONEPEUYHOTO CEYEHHSI BOJAHOIO MMOTOKA.

PaBHOMEpHOE pacmpe/eneHne CKOpOCTe MOTOKa MO MIMPUHE PHIOOBOI-
HOTO OacceifHa oOecrmeunBaeTCsl MPHU UCIOJIB30BAHUU TOMEPEUYHBIX CXEM pas-
MELIEHUS rajlepei, BApUAHTbl yCTPONCTBAa KOTOPBIX MPUBEIECHBI HA PUCYHKE 3.

HenoctarkaMu monepeyHbIX CXEM PACIIOIOKEHNS rajepen IBISIOTCS:

- HEPaBHOMEPHOCTb PaCIpEIESICHUs] CPEIHUX IO KUBOMY CEUEHHUIO BOJI-
HOT'O MOTOKA B Pa3jIMYHbIX yJIAJEHHBIX OT FOJIOBHOTO (BOAOBBIIYCKHOIO) CTBO-
pax BHM3 [0 HAIPABJICHUIO T€YEHUs B OacceiiHaX € MOJOKUTEIBHBIM YKIOHOM
JIHa K BOJIOPBIOOCITYCKHOMY COOPY>KEHHUIO;

- OTPaHUYEHHOCTH (0OBIYHO O0JIEE aIPUPOBAHHON) 30HBI C PA3HOCKOPOCT-
HbIM TE€YEHUEM BOJHOT'O MOTOKA YYAaCTKOM PBIOOBOJHOrO OacceliHa, Mpuieraro-
IIeH K TOJIOBHOM €Tr0o YacTH.

VY4uThIBas MOJIOKUTEIBHBIE U OTPULIATEIbHBIE OCOOEHHOCTH MPOJI0JIBHON
U TIONIEPEYHON KOMIIOHOBOK BOJIOBBIITYCKHBIX r'aJIepeil cUCTEM BOJOCHAOKEHUS

OacceiHOB MpeIaraloTcs KOMOMHUPOBAHHBIE CXEMbI (PUCYHOK 4).
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@) TIoTIepevHasi CXemMa pacIojio’KEeHHUsI BOJOBBIMTYCKHBIX rajiepeil BoJOCHa0KeHUs phI00BOTHOTO OacceifHa ¢ eHTpaIbHbIM MOJIBOJAOM BOJIBI;
0) TIoTIepevHast CXeMa Pacro0KEHUs ABYX BOJOBBITYCKHBIX Tallepeid ¢ JIOKATbHBIM PETYIMPOBAHUEM BOAOIONAYH; [ — MOABOSIINA BOJJOBO/;
2 —3aTBOp (3aJIBMIKKA); 3 — ppIOOBOIHBIN OacceiH; 4 — BOJIOMOIAOIIas Tajepesi; 5 — BOAOBBITYCKHOE OTBEPCTHE; 6 — pa3HOCKOPOCTHOM muiend;
7 — 3IIOpa CKOpOCTeH MOTOKA; 8§ — BOAOPHIOOCITYCK

Pucynok 3 — BapuaHThI nonepeyHbIX CXeM PacIoJI0:KeHUs BOJAOBBINYCKHbBIX rajepei
B PbIOOBOIHBIX 0acCeHAX ¢ HAKJIOHHBIM THOM

[L¥T1-0€T1] “1 6107 (TO)Z N “04LOUEEOX QOHI'0E U BUIOLIOME,
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@) cxema pa3MelleHHs] BOJOMOAAIOIINX rajgepeit ¢ pycIoBbIM U OEPErOBbIM HX
pacroI0KEeHUEM U pa3esIbHbIM YIIPaBIEHUEM TOJJa4M BOJbL; ) CXeMa pa3MeIeHUs
BOAOIIOJAKOIIINX ranepeﬁ C ICHTPAJIbHBIM YIIPABJICHUCM IOAAYU BOIBI; 6) CXEMa pasMCIICHUA
BOJIONOJIAIOIIUX raiepeil ¢ HeHTPAIbHBIM YIIPaBICHUEM MTOJauu BOJBI;

1 — moABOAAIIMIA BOJJOBO; 2 — 3aTBOP; 3 — PIOOBOIHBIN OacceiiH; 4 — BOJAOMOIA0MIast
rajiepest; 5 — BOJOBBIITYCKHOE OTBEPCTHE; 6 — PAa3HOCKOPOCTHOU 1uIeH}; 7 — BOAOPHIOOCTYCK

Pucynok 4 — KomOMHMpOBaHHBbIE CXeMbI PACIIOJIOKEHNUS MATAKOIIHNX
PbHIOOBOAHBIE DacceilHbI BOMOBBINMYCKHBIX rajepei
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PerynupoBanuemM pacxoioB BOAONOAAYM IO TOMEPEYHO W MPOAOIHHO
PAacIOIOKEHHBIM TajiepesiM MOXKHO 0OECIeUUTh 3a/laHHbIN pPhIOOBOIHBIM 000C-
HOBaHHEM CKOPOCTHOM PEXHM MPOTEKAHUS BOJHOTO TMOTOKA B PA3NUYHBIX 30-
HaX aKkBaTOPHH PBIOOBOAHOrO OacceliHa. OTMETHM, YTO B KOMOWHUPOBAHHBIX
CXeMax IMONepeyHble rajepern o0ecrneuynBaloT (OHOBBIM CKOPOCTHOM pPEXKUM
IPOTEKaHUsI BOJAHOTO MOTOKA, a MPOAOJIBHO PACIOIOKEHHBIE Tajleped KOMIICH-
CUPYIOT Ae(DUIIUT CpeaHel CKOPOCTH TEUCHMS, BOSHUKAIOILIHMM 3a CUET yBeJInYe-
HUS TIyOMH B pbIOOBOIHOM OacceifHe OT BEpXOBOM K HU30BOM €r0 4acTH.

KoHCTpyKTHBHBIE pelieHHs BOIOBBITYCKHBIX Tajiepeil onpeaensoTcs na-
pameTpaMu phIOOBOJHBIX 0acCEHOB U PHIOOBOJHBIMU TPEOOBAHUSIMH K YCJIO-
BUSIM Pa3BEJCHUS B HUX Pa3IMYHBIX PHIO U BEACHUS PHIOOBOJHOTO MpOLIEcca.

B KOHCTpYKTMBHOM OTHOIIEHUM MOJAIOIIMX Tallepeil pa3inuyaroT raje-
peu: ¢ OJAHOCTOPOHHHUM M JBYXCTOPOHHUM pa3MEIICHHEM BOJOBBITYCKHBIX
OTBEpPCTHUH; C BBIIIYCKOM BOJbI HaJl 3€pKajiOM aKBaTOpUHU OacceitHa, (HaIBOJ-
HbIE TaJiepen), Ha Pa3InYHbIX TOPU30HTAX BOJAHON TONIIM (BHYTPUBOJIHBIE Ta-
Jepeu) U y nHa OacceiiHoB (MPUIIOHHBIC Tajiepen); TpyOuaTbie (HAOPHBIC) U
JOTKOBbIE (Oe3HamopHbIe); MPU3MATHYECKHE C TMOCTOSHHBIM KPYTJIBIM HWIH
OPSIMOYTOJIbHBIM TOMEPEYHBIM CEUEHHEM M0 JJIMHE M HENPU3MaTUYECKHEe
(c mepeMEeHHBIMU 110 JJIMHE pa3MepaMH IOIMEPEYHOTO0 CEUYEHHUs MO BHICOTE U
(nm) B mianHe).

[Ipu KOHCTpYyHpPOBAHHUH TaJepel pacCMaTPUBAIOTCS PA3IUYHbIC BAPHAHTHI
UX KOHCTPYKUHUH: ¢ KPYIJIBIMU MM MPSIMOYTOJIBHBIMHU IO (OpME U IIEIEBUI-
HBIM BOJIOBBIITYCKHBIMH OTBEPCTHSIMU; C OJHO- M Pa3HOpPa3MEpHBIMU OTBEp-
CTHSIMH; C OJIMHAKOBBIM M IEPEMEHHBIM IIIaroM MX pa3MeIIeHUs MO JUIMHE raje-
peif; ¢ pAIOBBIM U IAXMATHBIM PACIIOIOKEHUEM BOJOBBIITYCKaX OTBEPCTUH.

W3 mupokoro crekrpa BO3MOXKHBIX KOHCTPYKIIMM BOJOMOJAIOIINX Talie-
peil Hanbosee MepCrneKTUBHBIM MPEICTABISACTCS KOHCTPYKTUBHOE pEIIeHUE Tra-
Jeper TMOCTOSIHHOTO IO JUIMHE MOMEPEYHOro CEeUeHHs! MPSIMOYTOJbHOW WIIH

KPYTJIOH (POPMBI C MTOBEPXHOCTHBIM BBIITYCKOM BOJBI U3 PaBHOMEPHO (C OJMHA-
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KOBBIM HIaFOM) Pa3sMCIICHHBIX I10 AJIMHC TaJICPCHU PaBHOPA3MCPHBIX BOJOBBIITY-

CKHBIX OTBEPCTUIN KPYTJI0i GOPMBI MONEPEYHOTO ceueHus (PUCYHOK 5).

; : , AA
5
[ [
(SE—= o >0 —>0—>0 ® >0 >0 >0
...... n
_\[\_

[ — mogBoASAIMIT BOJOBO/; 2 — 3aTBOP (3a7BMXKKA); 3 — BOJOTIOIAOIIIAS Tajepes;
4 — ppIOOBOIHBIN OacceiiH; 5 — BOJOBBITYCKHOM MaTpy0oK; 6 — 6eperoBoit
ycToii Oacceiina; 7 — mHMIEe OacceiiHa; 8§ — BOJOBBITYCKHOE OTBEPCTHE MATPyOKa;
9 — aspupoBaHHas Macca BOJbI

PucyHok 5 — KOHCTPYKTMBHO-pacyeTHasi CXeMa HANOPHOM
BOJAONOJAOIIECH rajepeu

IIpy KOHCTPYMPOBAHUY U ONPENEIICHUU F€OMETPUIECKUX apaMeETPOB ra-
JIepeu IPOBOJUTCS COOTBETCTBYIOIIUM TUAPABIMYECKUN pacyer.

HcxoqupIiMu JaHHBIMU U YCIIOBHUSIMU JUISL pacdeTa pa3MePOB MONEPEYHOTO
CEYEHUs BOJOBBIITYCKHOM TAJIEPEU SBIIAIOTCS HUKECIELYIOLIUE:

) 3 o
1) pacxon BonoBbINIyCKHOI ranepeu (Q., M’/c), IPUHUMAEMBII C y4ETOM

IpEBAPUTENHEHO MPUHATHIM €€ KOMIIOHOBOYHO-KOHCTPYKTHBHBIM UCIIOJTHEHHEM
¥ PaCYETHBIM PAaCX0JIOM CUCTEMbI BOJAHOTO TUTaHUsI phIOOBOIHOTO OacceiiHa;

2) nepemnaj ypoBHEH BOJBI B BOJOBOJE U Ha BXOJE B rajepero (Az , M);

3) KOHCTPYKTHBHBIE OCOOCHHOCTH W MapaMmeTphl raiepeu (dpopma more-

11
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peuyHoro ceueHus — (4aie) Kpyrias uid (peke) MpsSMOyroJibHas), MPOTSKEH-
HOCTB Taznepeu (L, , M); MaTepual, U3 KOTOPOro M3rOTaBIMBAETCs rajiepes, Ha-
JIMYHE TIOBOPOTOB TAJIEPEN U Pa3MEIIEHHBIX B HEH PETYIHPYIONIUX 3JIEMEHTOB.
C ydeToM BBIIICYKa3aHHBIX UCXOMHBIX JaHHBIX OMpPEIEISIFOTCS (hopma u
pa3Mephl MOTIEPEYHOTO CeUCHUs Tajieper. BHyTpeHHUN nuaMeTrp BOJIOBBHITYCK-

HOM rajepeu Kpyriaoro ceueHus (D, ), paboTarouieil B HAIOPHOM PEKUME OIpe-

HCIACTCA 11O 3aBUCUMOCTU.
(D). =1,129-0" [[(1+ 3¢, ) - (2gAz, )],
rae Y, — cymma ko3 (QUIIHMEHTOB CONIPOTUBIICHUH BOJTHOMY ITOTOKY.

Ha mocnenyromem stame 0o00OCHOBaHUSI MapaMeTPOB KOHCTPYKIIMH TaJie-
peu MpPOBOASATCS KOHCTPYKTHBHO-PACUETHBIEC OIEpPAIMU IO ONPEICICHUIO0 pac-
MOJIOKEHUSI U Pa3MEPOB BOJOBBITYCKHBIX OTBEPCTUN, OOCCIECUMBAIONINX PaB-
HOMEPHBIHN BBITTYCK BOJIBI U3 BOJIOIIO/IAIOIICH rajieper B phIOOBOIHBIN OACCEH.

BoaoBeIyCKHBIE OTBEpPCTHS, Yallle BCErO KPYrioro CEYEHHUs, yCTpauBa-
IOTCS B CTEHKax BOJOMNOJAIOILICH rajeper C ONPENEIICHHbBIM JUAaMETPOM U Ia-
rOM HMX Pa3MEIICHUS IO €€ JJIMHE, 3HAYEHUS KOTOPBIX YCTAHABIMBAIOT T']IPaB-
JIMYECKUM PACUYETOM, BBIMIOJHIEMBIM B HH>KETIPUBEICHHOM MOCIIE0BATEIILHOCTH.

1 TlpenBapuTenbHO MPUHUMAETCSI AUAMETP BOJOBBIITYCKHOTO OTBEPCTHS
d,, = (0,05 £ 0,01) M 1 TOpU30HT pa3MeEIIEHUsI OCH OTBEPCTHIl Ha rajepee

(0OBIYHO B MPHUIOHHOM 110 BBICOTE €€ YaCTH C BHIITYCKOM BOJIBI B aTMOC(Epy HITH
Ha MOBEPXHOCTH BOJIBI B PHIOOBOTHOM Oacceiine).

2 Ompenensercs: pacueTHBIN pacxo BOJOBBIITYCKHOIO OTBepCTHUs (g, ):
Go =0,785-d;, - 112802,
rae |, — Ko3(pdUuueHT pacxoa BOJIOBBITYCKHOTO OTBEPCTHS;
Az —mepemnan ypoBHEU BOJBI B rajepee U Ha OCU OTBEPCTUS, M.
3 Ilo BenmnuuHe o0Owero pacxona ranepeu (Q.) U pacxory OZHOIO BOAO-

BBIIIYCKHOI'O OTBEPCTHS (g, ) ONPEACIAETCS PACUETHOE KOJIMYECTBO OTBEPCTUI
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(n,,) 1 mar (paccTosHUE MEXIY OTBEPCTHSIMHU) UX pasMELIEHUs Mo JJIMHE BO-
nonojaroue rajgepeu (/) Mo HUKENPUBEAEHHBIM COOTHOILIEHUSM:
Moy =0,/
lyo=L.[n
rae L. — anuHa ranepeu, M;
n,, — KOJIWYECTBO OTBEPCTHH.
4 JIns IpUHATOrO KOJIMYECTBA OTBEPCTUH (71, ) U I1ara UX PacHOJI0KEHUs
(1,,) MPOBOIUTCS MPOBEPKA COOJIOAECHHUSI PABHOMEPHOCTH PACIPE/IEICHUS BbI-

MyCKa pacxo0B MO JJIMHE rajepeu Mo HIKENPUBEICHHOW METO/IUKE.
4.1 BoOBBINYyCKHAsI YacTh Tajeperd YCIOBHO pa30MBaeTCs HAa HECKOJIBKO
(ot 5 1o 10) paBHONPOTSAKEHHBIX PACUETHBIX YYACTKOB (C OAMHAKOBBIM (110 y4a-

CTKaM) KOJIMYECTBOM BOIOBBIITYCKHBIX OTBEPCTHIA (11, )yq) JUTMHOM [, , M.
4.2 Pacxox Bomsl (Q,,, M3/c), MOJABAEMOM M3 BOJOIOJAOIIECH Tallepen
B pBIOOBOTHBIN OACCEiTH, HA KaKIOM BBIJICIICHHOM PACYETHOM YUaCTKE COCTABHT:
Qi = Moy " Gy -
4.3 Pacxoapl BOJBI, MOCTYTAOIINE TT0 BOJOMOIAIOIICH Tajiepee Ha KaxkK-

. . 3
JIbliA pACUETHBIN y4acToK (Q,, ; , M'/C), ONPEAEISIOTCSA O COOTHOLICHUAM:

qu,i = nOT -qOT u y4,i = Qr _nOT -qu'

4.4 OnpenensroTcs CpeHUE pacxobl BOJIbI, MPOTEKAIOIIME MO BOJIOIO-

I[aIOH_[eﬁ rajiepec B IIPCALCIax KaXXI0T0 paCuCTHOI'O y4aCTKa I10 3aBUCHUMOCTAM:
qu,i = O’S(Qr + qu,i ) nin qu,i = O’S(qu,i + qu,i—l ) :
4.5 JInst KaxI0T0 pacyeTHOTO yJacTKa TaJiepeH OIPEeIIICTCS:

4.5.1 BennuuHa cpeIHEN CKOPOCTH TEUEHUS TOTOKA B rajepee Vy,; :

Viwi =0, /Qr ’
2
rae Q. — IIOmA/Ib )KMBOTO CEYEHUS TATEPE, M.

4.5.2 Cpennee 3HaueHue uncina PeitHosnbca (Reys,; ) 10 3aBUCUMOCTH:

13
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R_eyq,i ZVYi -V_l,
rae R = Q /vy, — TUIpaBIMYECKUil paauyc BOAONOJAIOIIEH Tajepen, M;
%, = TD. — CMOYEHHBIN NIEPUMETP BOJOIIOAAIOLIEH rajIepen, M;

- 2
v~ — KMHeMaTH4YecKas BI3KOCTb JKUAKOCTH, M~/C.

4.5.3 KoadduiueHT TpeHus: Ha paCCYUTHIBAEMOM YYaCTKe Tayieped (Ay,;i ):

0,25

Ayai =0,11 k, 68 :
4qu,i Reyq,i

rae k, — KoapPUIMEHT 3KBUBAJIEHTHOHN LIEPOXOBATOCTH.

4.5.4 CpeiHsist BeTHYMHA OTEPh HAMOPA HA PACIETHOM Y4aCTKe (Aly; ):

_ _ . V.
Ahyq,i :}\ayq,i L'ﬂa
ARy; 2g

rae ly« — IMHA PAacCYeTHOTO y4acTKa, M.
4.5.5 CpenHee 3HaUYE€HHUE HAMOPa HA BOJOBBITYCKHOM OTBEPCTUU B Ipee-

Jlax pacCYMTHIBACMOTO y4acTKa BOAONOJAMOIIEH ranepe (z,,, ), (2, ., ):

=z, —Ahy; MUz, =2, —Ah, .,

z yd

ya,1

IZle z, — OTMETKa YPOBHS BOJIbI B BOJOIIOAAIOILIEH rajiepee, M.

4.5.6 Onpenensiercsi BeJIMUMHA CPETHETO IHAMETpa (d_OT) obecrneyn-

ya,i 2
BarOIIasl B ONPEACIICHHBIX THAPABIMYCCKUX YCIOBHSX BBITYCK BOJBI C PACXO0M

(¢,, ) IO 3aBUCHMOCTH:

(doT)yq,i = 0,842q2;5 /MS’TS . 702

ya,i 2
Ilpu pasenctse 3navyenut (d,, ), ¥ d, YCIOBHE PaBEHCTBA PAaCXOJOB

BBIITYCKa BOJIbI M3 OTBepCTI/Iﬁ rajepcu 10 <€ IJIMNHC 6YI[6T BBIITOJIHATBHCA.

10 TO0-

M/0

[Tpu (d_m)yq,l. # d pacdeTr MOBTOPSAETCS IIPU IPYTUX 3HAYEHUSAX d U [

JTy4eHHUs] HE0OXOAUMOTO COOTBETCTBU. [Ipy KOHCTpyHpoBaHUM ranepeil MoryT

pacCMaTpuBaTLCA BAPHUAHTBI C Pa3HBIMU IO UX JJIIMHEC JHAMETpaMH BOJOBLIITY-

14
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CKHBIX OTBEPCTUN WJIM C MOCEKIIMOHHO YMEHBIIAIOIIMMUCS pa3MepaMu KHUBOTO
CEYEeHMs BOJHOIO MOTOKA B rajiepesix (HanmpuMep, CyKEHUEM rajiepen).

[Ipn HanMuMK TOKHOIO Meperaa YpoBHEHW BOJIBI B KaHaJE U B OacceliHe
NEPCIEKTUBHO YCTPOUCTBO BOJIOMOIAIOIIMX Tajepeld C BBIITYCKOM BOJbI B aTMO-
chepy HaJ TOBEPXHOCTHIO BOJABI B PHIOOBOIHOM Oacceiine. B aTom ciydae mod-
HOCTBIO WJIM YaCTMYHO pelIaeTcs 3ajJada a’dpupoBaHMs MOJaBacMoil B OacceiH
BOJibl. [Ipu 3TOM GoMbiINiA d)PEKT a3pupoBaHUs TOCTUTACTCS MPU 000PYa0Ba-
HUM rajepeil KOPOTKUMH TPpyOuaThIMHU HAacaJKaMH C MPUKPEIUIEHHBIMH K HUM
nedaekTopamMu, pacceKalollMMU BBITEKAIOUIYI0 W3 HACaJKOB BOJHYIO CTPYIO
Ha 0oJiee adpUPOBAHHBIC MEJIKUE CTPYHKU U KaIlJId BOJBI.

BoiBoABI.

1 IlpumeHeHne paccpelOTOUCHHBIX CUCTEM BOJHOTO MUTaHUS B BUJE CO-
OTBETCTBYIOUIUX YCJOBHUSIM DPBIOOBOJHBIX 0OacCEeHOB HX KOMIIOHOBOYHO-
KOHCTPYKTUBHBIX PELIECHUN MO3BOJISIET OCYIIECTBIISITh PETYIUPYEMOE 3arOJIHE-
HUEe 0acceitHOB, HEOOXOMUMYIO TTPOTOYHOCTh B HUX, U OOECIEYMBATH TOJHBIN
BOJ0OOOMEH, a TaK)Ke KOMIIEHCAIUIO MOTEPh BOJIbI HA UCTIAPEHUE U YTEUKH.

2 VI3 mmMpoKOro CrekTpa pPacCMOTPEHHBIX BapHAHTOB KOMIIOHOBOYHO-
KOHCTPYKTUBHBIX PELIECHUN TajepelHbIX CUCTEM BOJHOTO IMUTAaHUS PHIOOBOJ-
HBIX 0acceifHOB HanOoJiee MEePCIeKTUBHON U HA/IECKHOM MPE/ICTaBIsIeT cucTeMa
C KOMOMHUPOBAHHBIM PACIIOJIOKEHUEM BOAOIOAAIOIIUX TaJIepen.

3 IlepcrieKTUBHO HKCIOJIB30BaHUE TPYyOUAThIX Tajiepell C HAMOPHBIM pe-
KUMOM TPOTEKaHUs BOJHOIO MOTOKAa B HUX M BBIMYCKOM BOJIbI M3 CHUCTEMHO

YCTPOCHHBIX B HUX BOJOBBITYCKOB (TpyO4aThIX HACAJAKOB) B aTMOc]epy.
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