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TF'rasal

OTBOJA, NMOBEPXHOCTHBIX BOJ C NJIOIIALOK
NMPOMbBIWJIEHHBIX NMPEANPUATHNA

1. 3AKPBITAS U OTKPbLITAS CHUCTEMbl OTBEAEHHA
NOBEPXHOCTHBIX BOJ

Opranu3oBaHHOE OTBEIEHHE IOBEPXHOCTHBHIX BOJA SBJSETCH
BaXKHeHUM TpeboBaHMeM OJaroycTpoilcTBa MJOIIALKH NPOMBbIII-
JeHHoro npeanpusatHsa. CKolieHHe NOXAEBBIX H TaJblX BOJ Ha Tep-
PUTOpPHM TNPEANpPHUSTHA 3aTPYAHSET IABHUXKEHHUE TPAHCIOPTAa, .BhLI3LI-
BaeT NMOATOIJIEHHE 3[aHHi#, a 3To MOXeT NPHBECTH K Nopue obopy-
JIOBaHHS M Pa3pYLIEHHIO CTPOUTENbHBIX KOHCTPYKUHI. B HexoTOpBIX
clayyasx NpH HeG.aaronpusTHOM pesnbede 3aTONJeHHE TEPPUTOPHH
MOXeT HMeTb KaTacTrpoduueckde mocienctBHs. HemosnHoe u Heno-
CTaTOYHO OBICTPOE OTBEJEHHE NOXKIEBBLIX BOJX Ja)e MPH HeGO/bLIMX
JOXISX BeJeT K NOBBLILIEHHIO YPOBHSI T'PYHTOBLHIX BOJ, NpexJaeBpe-
MEHHOMY pa3pyLIEHHIO NOPOXHBIX NMOKPHLITHH M YXYIIUEHHIO CaHHU-
TapHOTO COCTOSIHHSI MJjollankd. Hapsay ¢ J0XaeBBIMH H TanbIMH
BogaMH ObICTPOMY OTBOALY MOIJMEXKHT TaKkKe M BOJa, CTeKaouas
N0 TMOBEPXHOCTH NOPOXKHBIX MOKPHITHH NPH MX NMOJHBKE M MOHKe.

Opranusauns oTBoJa NMOBEPXHOCTHLIX BOJ, pelllaeTcs B mpolecce
BePTHKAJbHOH NJAHHUPOBKH MUIOLIAAKH TPOMBLILIIEHHOTO Npen-
MPHATHA M ABJSAETCS OJLHOM M3 OCHOBHBIX ee 3anay. Bmecre c TeM
BepTHKa/bHasi IJIaHMPOBKA JO/MKHa oGecneudTb Haubosee GJaaro-
MPHSTHbIE YCJIOBHS M JJISl PELIEHHS BOMNPOCOB TPAHCMOPTHO-TEXHO-
JIOTHYECKOH O©BSI3M MeXJy OTHENbHBIMH OOBEKTaMH NpPELNpPHATHS
Bri6paHnble myTeM KOMIJIEKCHOTO pEIIEHHs 3alauyd CHCTEMBI ¥
CXeMbl BEPTHKa/NbHOH MJAaHMUPOBKH B 3HAUYHUTEJbHOH CTENEHH Ompe-
JeJSI0T W pellleHHe BOMPOCOB OTBEINEHUSI MOBEPXHOCTHHIX BOI.

BepTukanbHas NJaHHPOBKAa IJIOLIAJKH B 3aBHCHMOCTH OT CTe-
MeHH OxXBaTa TEPPHUTOPHH paboTaMH 1O H3MEHEHHIO eCTEeCTBEHHOro
penbeda Moxker ObiTb CIHJOWHOH, BHGOPOUHOH HJIH 30HANbHOH
(cMewannoil). CnaowHass cucTeMa BepTHKAJIbHOH MNJAAaHHPOBKH
npefycMaTpHBaeT NPOU3BOACTBO paboT Mo H3MeHeHHIO penbeda Ha
BCeil miomanke 6e3 kakux-a11u6o paspeiBoB. Ilpn BrHIGopounoH
CUCTeMe MJaHUPYIOTCS JIHIIb YYacTKH, HENOCPEACTBEHHO 3aHATHIe
3[aHMSIMH U APYTUMH COOPYKEHHSIMH, a Ha OCTaJbHOH YacTH Tep-
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DUTODHH ecTecTBeHHbIHl peabed ocraercsi 6e3 uaMeHeHus. [Ipu
30HAJbHON HAM CMELIaHHON CHUCTEMEe BEPTHKAJbHOI IJaHHPOBKH
TEPPHTOPHH TNPOMBILLJIEHHOTO0 NPEANPUATUS Pa36UBAIOTCH HA 30HHI
CIJIOIIHON W BHIGOPOUYHOH NJIAHHPOBKH.

Jnst BHIOODOYHOH CHCTEMBI JOJKEH OBITh OPraHM30BaH OTBOJL
aTMoc(epHBIX BOJ OT MJAaHUPYEMBIX yyacTKoB M obecrmeueHa Hesa-
60/124MBaEMOCTb OCTANBbHON TEPPUTOPHUH.

OTBOX TMOBEPXHOCTHBIX BOA MOXET OCYIIECTBAATHCS TNYyTEM
YCTPOHCTBA OTKPHITHIX BOJOCTOKOB B BHIE JOTKOB M KaHaB MJIH
NOJA3EMHOM CHCTEMBl TpyOONpOBONOB JMOXKIEBOil KaHaJu3auHH.
B HeKoTOphIX clyyasx BO3MOXKEH COBMECTHBIH OTBOJ aTMOC(epHBIX
BOA C OBHITOBLIMH M TPA3HHIMH NPOM3BOJACTBEHHBIMH CTOYHBEIMH
BOZaM# No oOuiecn/aBHBIM HJAM HOJYpas[eNbHBIM CETIM KaHaJH-
3aluH.

OTKpHITHII THD BOZOOTBOAA TpebyeT MOBONBHO 3HAYUTENbHBIX
nsolanedl AnA pasMelleHHss KaHaB M BHI3HIBAET HEOOXOAMMOCTb
B YCTPOHCTBE MHOTOYMCJIEHHEIX MCKYCCTBEHHHIX COODYXKEHHH Ha
LOporax, 3aTpPyAHsieT TPAHCNOPTHbie CBSI3H BHYTPH NpPEeINpHATHS.
OTKpBITHE BOJOCTOKH HE YIOBJETBOPSIOT BLICOKMM CaHHTapHO-
FUCHeHHYEeCKMM TpPEOOBaHUSIM: B HHUX 00pasyloTcss 3aCTOH BOABI U
CHHU JIErKO 3arpsA3HsAoTCA. EIXHHCTBEHHHIM NPEUMMYLIECTBOM OTKDHI-
TOTO THNAa BOJOOTBOAA fBJSIETCS €r0 OTHOCHTEIbHO MEHbILIas CTOH-
MocTh. OQHAKO 3KCNMJIyaTalMOHHBE 3aTPaThl Ha  COLepPXKaHHe
OTKDPHITHIX BOJOCTOKOB OOBIYHO BHIIIE, YeM Ha cOZepkKaHue TpyGo-
APOBOJOB JOXKJAEBOH KaHa/H3alMH.

IMpuMenensie OTKphTOrO cnoco6a BOJOOTBOAA BO3MOXKHO MHpH
. HEKOTODPBIX COUeTaHUAX OJaronpHUATCTBYIOLIMX €My (aKTOpoOB,
TaKHX Kak:

BHIGOPOYHAS CHCTEMAa BEPTHKAJbHOMN MJIAHUPOBKHY;

MaJast IOTHOCTb 3aCTPOHKH;

BHIPAXKEHHHII YK/JOH MOBEPXHOCTH 3eMJu He MeHee 0,005, otcyT-
CTBHE KOTIOBHH;

rayGoKoe 3a/leranue rpyHTOBEIX BOJ;

CKaJbHbIE TPYHTHI, XOPOILO JPEHHPYIOIIHE TPYHTHI;

Hepa3BUTasi CXeMa JKEeJe3HOJLOPOXKHLIX NMyTell M JOpOrT;

MaJoe KOJMMYECTBO aTMoC(epHBIX“0cankoB (CpefHee ToOLOBOE
o 300—400 mu, g2 <50);

OTCYTCTBHE CYPOBHIX CHEXXHBIX 3HM.

HHorpa pasnuunble yyacTKM TEPPHTOPHHM NPOMBIUIIEHHBIX MpPe-
MPUATHH UMEIOT PE3KO OT/IMYAIOUIMeCs JIPYr OT JIPYra mOTHOCTE
. 3aCTPOHKH, Da3HYIO HACHILEHHOCTb NYTIMM COOOILEHHS, TOJ3eM-
HBIMH M HaJ3eMHBIMH KOMMYHMKAaUMsMH. B Takux cayyasx Moxer
NPHMEHATHCS KOMOMHMPOBAaHHAsi 30HAJbHAs CHCTEMa BONOOTBOAA:
Ha OJHOH YaCTH TEPPUTODHHM YCTpauBaeTcsi AOXKIeBas KaHa/H3a-
11U, Ha JIPYroil — CeTb OTKPLITHIX BOZOCTOKOB.

B nocsennee BpeMs B CBfI3M C NMOBHIIAIOIINMHUCA TpeOOBaHUSMH
K GJIaTOYCTPONCTBY MJIOIANOK NMPOMBIIIIEHHBX TIPEANPHATHH NpeH-
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MYLECTBEHHOE DacmpOCTPaHEeHHe TOJMYUYMJIM [LOXKAeBbie KaHaJlH3a-
uud. OTKpbiTasi cHCTeMa BOJLOOTBOAA NMpPHMEHSIETCS MJISI MOCENKOB
M OTIeNbHbLIX PaflOHOB HACEJEHHbIX MECT C MOHHXKEHHOH CTENeHbIo
6s1aroycTpoHCTBA TEPPUTOPUH MM TNpH HEOOJBIION NJIOTHOCTH
3acTpoiikKy ¥ MaJblXx BeJIMUYHHAX TNOKas3aTelsl HMHTEHCHBHOCTH
JOXKIA . B ropomax 3ra cucreMa 4acTo TNpefycMaTpUBAETCs
TOJIbKO Ha NMEPBYIO OUYEPElb CTPOUTENBCTBA.

OcCHOBHBIMM MPEMMYLECTBAMHU 3aKPbITOH (MON368MHOH) CHCTEMBbI
OTBOJA NMOBEPXHOCTHBIX BOJ fIBJASIOTCS CAEAYIOIHE: HaJHYHe Ha
MOBEPXHOCTH 3€MJH JHIIb PELIeTOK M0XK/IeNPUEeMHHKOB; XOPOIIMe
YCJOBHS 1J5 ABHXKEHHMS TPAHCIOPTa H MEIIeXOJ0B — CMbIBaeMble C
NIOBEPXHOCTH 3arps3HEHHs Cpa3y Ke H3O0JUPYIOTCS B NOA3EMHBIX
TpyGonpoBofax; HE3aBUCHMOCTb OT YPOBHS I'PYHTOBBIX BOf; GJjaro-
OpPUSITHBIE YCJOBUS [J151 NPUCOENHHEHHS BHYTPEHHHUX BOJOCTOKOB;
BO3MOXHOCTb OTBOJA INOBEPXHOCTHBIX BOJA INPH IJOCKOM peJfbede
M U3 MOHMXKEHHBbIX MecT; HebGoJbllas CTOUMOCTb 3KCIJIyaTalluy;
CTCYTCTBHE 3aTPyJHEHHH B 3KCMJyaTalMu B BECEHHHIl TepPHOX; OT-
CYTCTBHE HEOOGXOMUMOCTM B €XEroAHbIX PEMOHTaX; BO3MOXKHOCTb
MOMOJIb30BAHUA AJsSI OTBENEHMS UHMCTHIX, He TPEeGYIOLIMX OYHCTKH
NPOU3BOJICTBEHHBIX CTOKOB.

2, COBMECTHOE OTBEJEHHUE NOBEPXHOCTHbIX BOJ
C NMPOU3BOACTBEHHBIMU U BbLITOBBIMH CTOYHBIMHU BOJAMH

Ha naomanxax npoMblllIEHHBIX NPEeNNpUSATHH B 3aBHCHMOCTH
OT XapaKkTepa IMPOH3BOACTBA MOXKET YCTPauBaTbCi HECKOJbKO
cerefi KaHanusauuu: OblTOBasi, NPOU3BOJLCTBEHHAS, JOXJAeBasd, a
TaKXKe ChellHajbHble AJS OTBOJA KHCJHBIX, LIENOYHBIX, LIIaMOBbIX
M IPYrdx CcTOYHBIX BoA. IIpon3BoAcTBeHHBIE CTOYHBIE BOALI pa3je-
JNSI0TCS Ha 3arps3HeHHble, TpeOylolide TOH MM HHOH OYHUCTKH, M
He3zarpsisHenHble (M cJabo 3arps3HeHHble), KOTOpble MO CaHMUTAap-
HbIM TpaBHJaM -MOLYT ObIThb BBLINyLleHbl B BojoeM 0e3 OUMCTKH.
[TepBbie BO MHOTHX C/Ayuyasix MOTYT OTBOJAMTHLCS IO OJHOH CeTH c
6biTOBLIMH. BTOpHIe — He3arpsiaHeHHble — Lie1eco06pa3HO OTBOJLHTH
BMECTE C NOBEPXHOCTHLIMHM BoJaMH No 00befiMHEHHOH ceTH NpOH3-
BOZACTBEHHO-I0XK/1€BOl KaHaau3auud. B HacTosillee BpeMs IOYTH
BCe JOXJeBble KaHAJIM3allUH NMPOMLILIIEHHBIX NPEANPHATHA NPHHH-
MalOT KaKOe-TO KOJHYECTBO ., He3arpsisHEHHbIX [POHM3BOJCTBEHHBIX
CTOKOB M SIBASIIOTC 10 CYLIECTBY INPOU3BOJCTBEHHO-I0XAE€BRIMH
KaHaJu3alHusMH.

HuHorna roponackue [0XAeBbie KaHAJHM3alMH elle Has3biBaloT
JUBHEBLIMM MK BomocTokaMu. OpHakKo 3TH HauMEHOBaHHS He
COBCEM Y aUHBL.

CucreMa KaHaJau3aluH, NpegycMaTpuBaiollasi OTBOJA OBbITOBbIX
CTOYHBLIX BOJA MO ONHOI TeTH TPYyOONMPOBOAOB, a JAOXKIEBbIX — IO
Apyroii, HasblBaercsi pasiedbHod. [Ipm 3TOM npOHM3BOACTBEHHbIE
CTOKH MOTYT OTBOAMTBCSI YACTHYHO 1O OJHOM, YAaCTHYHO MO APYroi
CeTH WJIH 10 CaMOCTOSTENbLHOM TpeTbeil (B cayyae ocoboro 3arpss-
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HEHUsST NPOU3BOJACTBEHHBIX CTOKOB). Takas cHucTeMa KaHa/luM3alud
nanboJiee pacnpocTpaHeHa Ha MJIOLIAAKaX MNPOMBILIJIEHHBIX MpPEeA-
NnpuaATHiL.

B HeKOTOpHIX clyuasgx BO3MOXKEH OGBbEIMHEHHHH OTBOA OHITO-
BBIX M JIOXJEBBIX CTOKOB IO ORHOH cetu Tpy6GonpoBomoB. Taxkas
cucreMa KaHaju3aluu HasniBaeTcsd obmiecnsiaBHoil. Kak mpasuio,
npu obllecn/aBHON KaHaAM3aUMH 1J151 pa3rpy3Kd KOJJEKTOPOB NpH
3HAYMTENBHBIX JOXAAX YCTPauBalOTC OCOOble COOPYXEHHsS —
JNUBHECNYCKH, uYepe3 KOTOpPble PacXofbl, NpEBHIIAIOIHE NPHHATYIO
HOpMYy, cOpachiBalOTCSl HENMOCPEACTBEHHO B BOMOEM.

B nocnepHee BpeMst GBI MPOM3BENEH DS MCCIELOBaHMil, CBA-
3aHHBIX ¢ BHIGOPOM cucreMbl Kanaausauuu [1, 2]. Onnako caun-
TapHO-THTHEHHYeCKasl OlleHKa pa3/le/IbHON M oOlLiecnnaBHOH CHCTEM
KaHaJu3aluu ellle HejocTaToyHO sicHa. IIpu pasmenbHOil cucreMme
Bce OBITOBbIE M TIPs3Hble NPOH3BOACTBEHHBIE CTOUYHbIE BOABI MOCTY-
NalOT HAa OYMCTHbIE COOPYXEHHS M BCE NMOBEPXHOCTHbIE CTOKH BHINY-
CKalOTCs1 HeNocPeACTBEHHO B BopoeM. [Ipu o6luecn/iaBHOH cuCTeMe
BO BpeMs CHJIbHBIX LOXIe#l HekoTopas Hebosbllasl yacTb ObITOBBIX
H I'DS3HBIX MPOU3BOJACTBEHHBIX CTOKOB B CMECH C JOXJeBbIMH cOpa-
cbiBaercss 6e3 OYMCTKH B BOJOEM, HO Majible pPacXOAbl AOXKIEBBIX
BOJ M Tajble BOABI MOCTYNAIOT BMeCTe C OLITOBLIMH Ha OYHMCTHBIE
coopyxenus. Bompoc, TakuM 06pa3oM, CBOAUTCS K TOMY, YTO MEHb-
e 3arpsA3HUT BOJOEM —c6poc HeGOMbIIOH YacTH TPSI3HBIX CTOY-
HBIX BOJ 6e3 OYHCTKH MM cO6poc 3HauuTenbHOH (mpeoGianaouieil)
YaCTH JOX/EBHIX M TaJuX BoA. Buaumo, omBer Ha 3TOT BOmMpoc Mo-
#er ObIThb NaH JNUIIb C YYETOM MECTHBIX KOHKPETHHIX [AaHHHX O
BoJoeMe M XapaKTepe 3arps3HeHHs MNPOH3BOACTBEHHBIX CTOKOB,
Crenyer Takxe MMETb B BHIY, 4TO MPH OOGIIECH/JaBHOH cuCTEMe
BCTPEYAIOTCS HEKOTOPHle 3aTPYyAHEHHS, ecau AAsl ObITOBBIX W HpO-
H3BOJCTBEHHBIX CTOUHBIX BOj Tpebyercs ouMcrka Gojee COBepilleH-
Hasl, yeM MeXaHHUYecKas. ’

CrpourenncTBo oObliecnyiaBHON KaHa/lu3aluu B psife clydyaes
(HampuMep, NP HU3KHX 3HAUEHHSIX (20, paBHbIX 50—60) obxoxutcs
JellesJe, 4eM pa3fesbHoi.

[Ipn BrIMycKe B TOPOACKYIO OOLIECHJIaBHYI0O KaHaJH3aLHIo
3aBOJCKYI0 KaHa/JM3alMOHHYIO CETh MOYTH Bcerga LenecoobpasHo
ycTpauBaTh TaKkKe oOliecniaBHOH. B ocTanbHBIX cayyasx BrIOOD
CHCTeMBbI KaHaJM3alluK NMPOU3BOJIUTCS C YUETOM BCeX MECTHHIX (ak-
TOpOB, B COOTBETCTBHH C AaHHbIMH Tabn. 1. B mpakTuke npoekTupo-
BaHMs NPH CaMOCTOSITETbHOM KaHa/IU30BAaHUH IJIOWAJOK IPOMBILI-
JIEHHBIX NpeANpHSATHH C YCTPOHCTBOM CBOMX OYMCTHBIX COOPYXKEHHf
obluiecnniaBHasi CHCTEMa NPHMEHSIETCS OYEHb PeNKOo.

ITpu oco6o BbICOKHX TPeGOBAHMAX K BHIIYCKY MOBEPXHOCTHHIX
BOJ/I MOJKET NPHUMEHSITbCS MaJlou3BecTHas NOKa IQJaypasjeibHas
cHcTeMa KaHanausauuu. Ilpu 3Toll cHcreMe Ha TJaollanke ycTpau-
BalOTCS JBeé CaMOCTOSITE/bHBIE CETH — IMPOH3BOJCTBEHHO-OLITOBAS
H IPOM3BOJACTBEHHO-IO0XeBas; NepBas CNYXKHT AJs OoTBoxa ObITO-
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Tabauya 1

OueHka ycaoBHR C TOuKH 3pe-
MeCTHBEe YCAOBHS HHS NpHMeHeHus obluecnaasHOA
KaHaAH3aLUMH

OTcyTcTBHE KPYNMHHIX BOXHBIX NPOTOKOB, B KO- | Mckalouaior
TOpble MOXeT OhTh JAOMylleH c6poc H3 JHBHECHyC-
koB. [1poN3BOACTBEeHHbIE CTOYHBIE BOAB COAEPXKAT
TakHe BpeIHble NPHMECH, INonagaHWe KOTOPHIX
B c6pOC JHBHECNYCKOB He NOMYCTHMO.

Buinyck B ropoickyio paspeinbHyio CeTh KaHa/H-
3anuu

Cnyck CTOKOB B MajoMoOlHEIe BOAHble npoTokd. | He GaaronpHATCTBYIOT
CrouHble BoAH BCeil MIOWAaAKH WIH 4acTH ee Tpe-
6yI0T nepeKaukH, LOXAeBble He TPeGyIOT.

[TapamMeTp ¢GOpPMYaAB HHTEHCHBHOCTH g9 O60Jb-
me 90 —100.

Hanuyne HeCKOJbKHX BOAOEMOB, MPHIOAHLIX AJS
BHIMYCKAa ROMXAEBLIX BOZ.

Tpebyerca 6HoNornueckass OUHCTKa CTOYHHIX BOA.

Manble pasMepH NJAOWAAKH

[Mnomanka pacmonoxxeHa Bpoab GeperoB Moul- | BaarompuarcTsyior
HOro BOAHOFO MPOTOKA.

TpebyeTca nepekauka AOMAEBEIX BOJ.

IapaMeTp (OpPMyJE HHTEHCHBHOCTH (g MEHb-
me 80—90.

Boabuiasg maoTHOCTh 3acTpolikm M Goabluas 3a-
FPYXEHHOCTb MJOLIAAKH MNOA3EMHBIMH KOMMYHHKa-
UHSMH.

JloctaTouHa MexaHM4eCKas OYMCTKA CTOUHBIX BOJ

Brinyck B ropoackyio o6LIEeCnaaBHYIO CeTb Oco60 6aaronpHATCTBYIOT

BbIX U IpSI3HBIX I[POH3BOACTBEHHBIX CTOYHBIX BOJ, BTOpas— AJ4
JOXJEBbIX H YHCTHIX NPOU3BOACTBEHHBIX cTOKOB' I'JaBHBIH KoJ-
JaexTop Ansi o0enx ceTeil coopy:Kaercs OOLIMii, IPHYEM CTOKH IIPO-
M3BOJICTBEHHO-/I0XK/1€BOH CETH NPHUCOENUHAIOTCS K HeMYy uepe3 pas-
HenuTeNbHYI0 Kamepy. HasnaueHueM mocnenHeli sIBAsieTCsl BBIMYCK
B TVIaBHBIH KOJMJIEKTOP HeOOMBbLIMX PacxoaoB Boabl U cOpoc M3jauLI-
He#l BoABl NPM CHJIBHBIX JOXISX HEMOCPEACTBEHHO B BOJOEM, MHHYA
raaBHbil  KosmsekTop. TakuM o6pas3oMm, MpH  NoJaypasienbHO#
CHCTEME Ha OYMCTHBIE COOPYXKEHHS BCerja NomajaloT Bce OLITOBbIE
M Ips3HBle NPOM3BOJACTBEHHBIE CTOYHBIE BO/bI, a TaKXe N0XKeBble
BOJLI NIPH MaJblXx H0XKIAX. Bes ouncTkH B BOmOEM MOMajfaioT JHLIb
JlOXK/leBble BOJBl MPH CHJABHHX JLOXKIAX. ‘

! Uycrhle NpOM3BOACTBEHBIE CTOKH TPH MOJYypasfe/bHOR CHCTeMe KaHalH3a-
AIHH MOTYT BHIIYCKaTbCs B JI06YIO CeTb.



IMonypasnenbHasi cucTeMa KaHaJW3alUMH B CAHHTAPHO-THCMEHU-
YeCKOM OTHOIIEHHMH sBjsiercsl Hauayuineil. Ognako 6oJiee BHICOKas
CTOMMOCTb 10 CPABHEHMIO C APYTMMH CHCTeMaMH OTPaHMUHBaeT ee
pacnpocTpaHeHHe. ,

[MonypasgenbHasi cucTeMa KaHaAM3alUH MOXET NPUMEHSITHCS
NpPH 0cOObIX 3arpsi3HEHHSIX MOBEPXHOCTHBIX BOJ, CTEKAIOLHMX C MJIO-
IMafKU NPEeANnpHATHs (DOXKIEBbIX, TaJbiX, MOEYHBIX), a TaK¥e NpH
MOBBLILIEHHBIX CAHUTApHBIX TpPeOOBaHMAX K OXpaHe BOJOEMa OT
sarps3Henus. I1pu 3ToM Hajgo UMeTh B BHAY, UTO B HEKOTOPHIX CJY-
yasgx pasHMIla B CTOMMOCTH KaHa/JW30BaHHWsS MO MOAYPa3nelbHOM
CUCTeME M pas3JieibHOM BONPEKH pPAaCHPOCTPAHEHHOMY MHEHHIO HE
TaK BeJHMKa. B COBpeMEHHBIX YCJIOBHSAX TNoJYypasjenbHass CHCTEMA
HE MOXKET 0CTaBaThCs 6e3 BHUMaHHSI.

3. CXEMbl JO)XOAEBOM KAHAJMU3AUHWU MJIOIHAINOK
MPOMBIITEHHBIX NMPEANPUATUA

Ilpu pacnoJioXeHUH NJOLIAAKH Ha CKaTe WM Y NMOAHOXKbs BO3-
BbIIEHHOCTEH HEOGXOAMMO OrpaXknaaTb TEPPUTOPHIO NPEANPHUSATHA
OT NOBEPXHOCTHOTO CTOKa C BHEMJOLIAJOYHBIX yuacTKoB. las atoro
BIObL TPaHMIL NJOLIAAKH OTPLIBAETCS HaropHas KaHaBa, OTBO-
[sllasg cTeKalolide NOXK/eBble W Tajble BOABI B CTOPOHY OT IJIO-
maaku. Ecnu CTOK Takoi KaHaBbl HeNb3sl OTBECTH B CTOPOHY, TO
KaK Kpa#Hssl Mepa OH MoXeT ObiTb NPHUHAT B JNOXKJEBYIO KaHaJH-
3alMI0 NJIOLIAIKH. ‘

CxeMa J0X7AeBOH KaHa/JM3alMOHHOM CETH Ha caMoil MJuoLlajgKe
APOMHILIJIEHHOTO MPEANPUSATHS AMKTYyeTcs peabedoM M pacmojioxe-
HHEM BO3MOXHBIX MECT BbIyCKa JoXJeBbix BoA. Paccocpenoro-
YeHHe MeCT BbIycka M pa3buBKa JOXJAeBOH KaHa/JM3aUMH Ha
HECKOJIbKO CaMOCTOsITeNbHBIX OaccefiHOB OObLIYHO NDHUBOAMT K yie-
IIeBJEHHIO CTpouTeabcTBa. [loaTOMy opraHu3auusi HEeCKOJbKHX
caMoOCTOSITeNbHBIX 0accefiHOB MOXJEBOH KaHalu3aluu lesecool-
pasHa He TOJbKO, KOTJla 3TO JUKTyeTcs penabedoM, HO H NIPH pacno-
JI0OXKEHUH MJOMIaJKH B0Ab OJHOTO BOAHOTO NPOTOKA, B MPH HCIOJb-
30BAHHM BCEX BO3MOXHBIX MECT BHITYCKa. :

Ecnu MecTo BhIMyCKa pacnoJioXKeHo B OTAAJEHHH OT IJIOMIANKH,
TO OTBOJHBIII KOJJIEKTOD IO BO3MOXHOCTH 3aMeHSleTCs OTKPbITOH
kaHaBofi. Korjga 3ato He MoxeT ObiTh BBINOJNHEHO, NEpe], OTBOXHBIM
KOJIJIEKTOPOM OOBIYHO yCTpaMBaeTCs peryaupymoollHil pesepByap —
npyad. TIpn TakoM pelleHHH pacXol B OTBOJHOM KOJJIEKTODE CiH-
JKaeTcs B HECKOJNbKO Pas, 4TO 3HAUMUTENbHO IOHHMKAET ero CTOH-
MocTb, PerynupoBanue cTOKa HOXJEBBIX BOJ MOXeT ObITh liejieco-
o6pa3Ho W B mpepenax OOJbIIMX NPOMBINIIEHHBIX NJIOMIAJO0K, OCO-
0EHHO, €C/IM TeHepaJbHBIM MJIAaHOM MpeLycMaTpHBaeTcs yCTPOHCTBO
OTKPBITBIX TPYZHOB.

OGbluHO JOXKIEeBbie BOABl YAAAAIOTCS C IVOLIAAO0K NPOMBIILJIEH-
HBIX NPEANpPHUATHH caMoTekoM. Ilepekauka JOXHAEBbIX BOJA, YCJAOXK-
HAIOWIAS U yIopoXalolllas dKCMAyaTalHio, MPOEKTHPYeTCcs JHILb B
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ocoObix peakux cayyaax. HeusbexHa nepekauka nmpu pacmotioxe-
HHY TIPOMBIHIJIEHHOTO MNPEeANpHSATHH Ha TEePPUTOPHH, 3alMUIEHHOM
o0BajioBaHHEM OT 3aTOMJeHus. B Takux cayyasx uesnecoo6pas-
Hee COCpPelOTOYMBATb BCE NOXKJeBble BOABI K OJHOH HAaCOCHOM
CTaHUHHU.

Ilepekauka mOXKJAEBBIX BOJA NpeLycMaTpPUBAETCSl HHOTAA Kak
dBapHiiHOE MepOoNpHUsITHE Ha CJAyyall COBHAJEHHS CHJIbHHIX JHUBHEH
C BBICOKHM TOPM30HTOM BOJbI B BOJOEMEe, KOrja CaMOTeuHbIi
BBINYCK HeBO3MoxXeH. Eciin nono6Hble ye/IOBHSA CO34al0TCS JHIIb da
KaKOi-TO YacTH IIOLIAJKH, TO BO3MOXKHO BbIJENeHHE [0XKIAEBOH
KaHa/JW3alMOHHOH CEeTH 3TOH YacTH B CaMOCTOSITENbHBIH .GaccefiH.

Oco6as 3arpsi3HEHHOCTb 4aCTH MOBEPXHOCTHBIX BOJ Ha IJoLIaj-
KaX HEKOTOPLIX MPOMBIIIJIEHHHIX NPEeANPHSATHH MOKET BhI3BaTh
HEoOXOMMMOCTb B OUHCTKE HX Ilepe] BhINyckoM. Takue MOBEPXHOCT-
Hble BOJIBI Heleslecoo0pa3HO CMellHBaTh ¢ 6oJiee YHCTBIMM, He HYXK-
JaloIUMUCs B ouncTKe. I103TOMy OUHCTHBIE COOPYKEHHMS MO BO3-
MOXKHOCTH JOJIKHB HOCHTb MECTHBIH XapaKTep M N0XKJeBas KaHa-
JIH3allMOHHAsA CeTb 0co00 3arps3HEHHHIX TEPPUTOPHI BhIIENsETCA
B CAMOCTOSITeNIbHBIN Oaccefin.

B MecTHOCTfIX, Ile MMEETCS OrpaHMUEHHOE YUCJAQ BOLOEMOB,
NPUTOAHBIX AJs1 BBHITyCKA NOXKIEBhIX BOJ, MHOrAa CO31aloTCS yCao-
BHs, BBI3bLBAIOLIHE HEOOXOAUMOCTb B pa3paboTKe PaiilOHHBIX CHCTEM
JNOXKIeBOH KaHa/Ju3alMM LEJOro KOMIJIEKca MPOMBILUJIEHHBIX Ipen-
npusituii. Takume CHCTEMH JOMKHB IPOEKTHPOBATHCS C YUETOM
pellleHHs BCeX BOINPOCOB BOJHOIO X03fHCTBa palioHa H C LIHPOKUM
NPUMEHEHHEM DPETyJUpPOBaHUST CTOKA MOMXKAEBBIX BOL.

ITpu ocBoeHnu Gosblioi MAOLIANKHM MPOMBIIIIEHHOrO NPeanpHs-
THS B HECK®JbKO ouepefell WHorja ObiBaerT Lejecoobpas3Ho riaae-
HbIll KoJIeKTop AuaMerpoM Gosee 800 mm 3aMeHHTb ABYMs mapai-
JeJbHBIMU KOJJIEKTOPAMH MEHbLIEro AMaMeTpa M YKAaablBaTb MX
B JiBe OUEPenH, XOTsS 3TO NPHUBOJUT K HEKOTOPLIM JOMOJHHUTEIbHBIM
3aTparam.

O06beM MPOEKTHHIX MaTepHasoB, pa3pabaThiBAEMBIX Ha Pas3HbIX
CTaAMSIX NPOEKTHPOBAHMS AOXKAEBOH KaHaANHU3alMH, JIOJXKEH COOT-
BETCTBOBATb JEHCTBYIOIIHM HOpPMaTuBHbIM ykasauuaMm (Mucrpyx-
LHusl no pa3paboTKe NPOEKTOB M CMET A5 NPOMBIIJIEHHOr0 CTPOH-
tenbctBa CH 202-62, T'occrpoit CCCP, M., 1962).



T'rasall

ATMOC®EPHBIE OCAAKH U OBPA3OBAHUE
MOBEPXHOCTHOIO CTOKA

i. OBIIHME OAHHBIE O BBINALEHUU ATMOC®EPHBIX OCAIKOB

OcHoBHast Macca aTMocdepHBIX 0CaJKOB BbIAfaeT B BHAe J0OXK-
neil. BaxHO# XapaKTePHUCTHKOH MOXNs SBJSIETCS MHTEHCHBHOCTD
BbiafleHHsl, PaBHas OTHOLIEHHIO KOJMYECTBA BBIMABLUIMX OCANKOB
K IPOJOJIKHTENbHOCTH BbinafieHusi. IHTEHCUBHOCTDL JOXKAS B MeTeo-
poJiorun OGLIYHO BBIPAXKAETCS B MM/MUN, HO JJIi TEXHHUECKHX pac-
yetoB Gosee y0GHO BhHIpaXKeHHe ee€ p oGbeMe BhMaBIUeH BOJEI Ha
€JIMHUIy NJIOIaAN B eUHULy BpeMeHH (B 4/cek-ea):

1 mm/mun=166,7 s/cek-ea;

1 alcex - 2a=0,006 mm/mun.

B npouecce BhmaseHus JoXKAS HHTEHCHBHOCTb  HeNPepLIBHO
u3Mensercs. IloaToMy Ha mpakTHKe NMOJb3YIOTCSI MOHSITHEM CpeaHeit
MHTEHCHBHOCTH 32 KaKOH-TO OTPE30K BPEMEHH HJIH B HEKOTOPHIX
clIyyasx 3a BeCb I€PUO/1 BbIIaAEHHUSI.

Kak u3BeCTHO, NOXKAM [axe B ONHOM MECTHOCTH OTJHMYAIOTCH
‘OTPOMHBIM pa3Hoo6pa3ueM KakK N0 KOJHMUECTBY BHINABIIMX OCAJKOB,
Tak U 10 NPOJO/KHTEIbHOCTH, H, CI€10BATENbHO, MO HHTEHCHBHO-
cti. [ToaTOMy Npum pacCMOTPEHHHM BCEro KOMILIEKCa ROXKIell Mect-
HOCTH BO3HMKaeT HEOGXOMMMOCTb XapaKTepPH30BaTh NOXKAb TaKkKe
M C TOUKH 3DEHHs] BEPOATHOCTH ero BhimaneHus. Ilpu stom Bompoc
CTaBUTCS O BEPOSITHOCTH TOBTOPEHHS] MHTEHCHMBHOCTH 32 TOT HJIH
MHO NepHOA NPOAOMKHTENbHOCTH. [/ BhIpaXKeHHs BepPOSITHOCTH
MOJIb3yIOTCs1 NMOHSITHEM Mepuojaa MpPEeBHILUEHHS B rogax p MJM dyac-
TOTHl NPEBLILIEHHS] /M, OTHECEHHOH K OJHOMY roAy. DTH BeJHYHHbI
o6paTHH OHA JPYroii:

1 1

PaccMoTpenHble  XapaKTepUCTHKM  OTHENbHBIX JNOXKAEA MOTYT
ObITb TOJNYYeHBl JIMIIb MyTeM M3MepeHHs OCalKOB CaMOMHUIYIIHMH
noxjeMepaMu (miioBuorpadaMu), KOTOpble AAIOT 3aMUCh HOXKAA
B KOODAMHATax BpeMeHM M KoauuecmBa ocanka. OpHako He Bce
METEeOpOJIOrHYeCKHE CTAHIUH 0GOPYNOBaHbI TAaKHMM CaMOMMCLAMH.
Ilupokoe mpUMeHeHHE MMEIOT TaKXKe OCaJKOMEphl, PH MOMOLIH
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KOTOPBIX MOJYYaloTCS CyMMapHble KOJHYecTBa OCaiKOB 3a MepH-
‘0flbl MEXAY cpoKaMu HaGaoneHnst (3—4 pasa B CyTKu), T. €. Npak-
THYECKH CYTOUHBIE KOJIHYECTBa OCafKOB.

[TyreM cyMMupoBaHHMs CYTOUHBIX KOJHYECTB aTMochepHbIX
‘0CaflkOB HaXOHSTCH MeCsuHble H rofOBble CyMMbI, KOTOpHle B 60JIb-
LIMHCTBE CJyyaeB M CJAYXKAT OCHOBOH IS KJIMMAaTOJNOTMYeCKOH Xa-
PaKTePHCTHKH MECTHOCTH.

IMpouecc o6pasoBanusi atMocepHBHIX OCagKOB upe3BbIYAHHO
CJIOXeH ¥ u3MeHuuB. KonuuecTBo M XapakTep BhIIafaloiHX ocal-
KOB HaXOJSITCSl B HEMOCPEACTBEHHON CBA3U € LeJbIM PAfoM ¢dakTo-
POB: HanMyHeM 3amacoB BJaru B aTMocdepe; TeMmepaTypHbBIMH U
JHHAMUYECKHUMH YCJIOBHSIMH, CO3[aIOIULHMU BEPTHKAaJbHbIE H TOpPH-
30HTaJbHble TEUEHHs BO31YXa; XapaKTepOM 3eMHOH MOBEPXHOCTH,
BJANSAIOIWIMM HA' CO3J1dHME BOCXONALIMX TOKOB BO3Lyxa, u T. m. Cop-
MecTHOe NeACTBHE BCeX 3THX (GAaKTOPOB co3fiaeT THIHYHYIO KapTHHY
©OCajKoOB J1aHHOH MEeCTHOCTH.

"~ B o6pasosanuu 0CankoB Ha cylle FaBHYIO POJIb Hrpaer BOISA-
HOM map, MPHHOCHMBLil BO3AYIUHBIMH TeUeHHSIME C OKeaHoB. M axe
I TEepPUTOPHH, PacHONOXKEHHBIX BHYTPH KOHTHHEHTOB, MECTHOE
HclapeHHe NaeT 3HAUYUTeNbHO MeHbllee KOJHYECTBO BOASIHOTO mMapa.

HaunGonbiuee KoanuecTBo 0CajKoB Bhbiajaer BO BHYTPUTPOINH-
YecKoil 30He, Iie B psage obaacreil ono npesbiwaer 2000 um B TON
u poxoaur no 5000—8 000 mm B ron. CeBepHee u 10KHee 3KBATO-
puanbHOH 30HBI TONOBOE KOJHYECTBO aTMocdhepHBHIX OCamKoB
MecTaMu pe3KO NajaeT M BO MHOIMX palOHax He JOCTHraeT Jaxe
50 mm » ron (Caxapa, Apasus).

Has  cy6TponHuecKoil 30HBI XapaKTEPHBIM SBJSETCS PE3Koe
H3MeHeHHe OCaJKOB Ha CPaBHUTENbHO HeGOJBLIMX NMPOCTPaHCTBAX
H HepaBHOMepHOe pacnpejesieHHe MX B TeueHHe rojaa. B mpuGpex-
HbIX palOHAaX KOHTHHEHTOB TONOBble KOJHYECTBA OCANKOB 3Jech
npocrurator 1 000 mx u Gonblue, mamas Mo Mepe yaajneHHs oT Gepe-
roB okeaHoB 1o 250 mm u MecTaMu paxe no 50 ma.

B ymepenHoit 3one Gosblliee yBiaxHeHHe HAG/ONaeTCs Y 3anaj-
HbIX GeperoB MatTepHKOB, 3aMagHbLIX CKJOHOB FOD H BO3BBILIEHHO-
creil. [on0BOe KoMMYECTBO 0CaLKOB B 3TOH 30HE KojebJercss B mpe-
nenax 1000—250 mm, a Mectamu nagaer u no 100 mm.

ApxTHyeckasi 30Ha XapaKTepuU3yeTcsi HeGOJbLIMMH KOJHYECT-
BaMH aTMocepHBIX 0CaaKoB, KaK MpaBUJO, He MpeBbIllIAOLIHMH
300 mm B ron.

B cuabHOl cTemeHu Ha pacnpeneseHde 0cajKOB BJHMsET Xapak-
Tep 3eMHOH NMOBEpXHOCTH M penabed. B ropHoit MecTHOCTH Konuue-
CTBO 0OCaJKOB YBEJIHUMBAEeTCH [0 M3BECTHOrO TNpefesa, a 3aTeM
yMenbIuaercss. [logBeTpeHHble CKJIOHBI 3HAyUTeNbHO GenHee ocan-
KaMd. AHanoruyHoe BJMSHHME HAa OCaJKH OKAa3bIBAIOT U CPaBHHU-
TeNbHO HeGOoJblIMe BO3BLHILIEHHOCTH. YCTAaHOBJEHO TaKXe, 4TO H
JieCHble MacCHBBl CHOCOOCTBYIOT YCHJIEHHIO BOCXOASILIHX TOKOB M
BhIMafeHnio 6osee OGHAbHBIX OCAIKOB.
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Heo6xonuMo uMeThb B BHAY, YTO 3HAUHUTEJbHble CKOMJIEHHST
ropofckuX u (abGpHUUHO-3aBOACKMX MOCTPOEK YBeJHUHBAIOT obllee
KOJIMUECTBO BbIMALaloUIMX OCAaZKOB M CMOCOGCTBYIOT 00pa3oBaHHIO
MoIIHbIX JauBHell. HanmpuMep, cpenHee romposoe KoJUYECTBO aTMoC-
¢epHBIX 0CanKoB B oKpecTHoctsix . Boponexa na 25% Menbure,
yeM B caMoM ropoge. Ilostomy, Hchmonb3ysi AaHHblE HaOMI0LEHUIT
MEeTEOPOJIOTMUECKOl CTaHIMM, pacno/oXKeHHOH naxe BOIM3HM OF
MHTEpECYyIOLlero Hac MYHKTa, ClIeIyeT BCECTOPOHHE OLEHHTb MecT-
HbI€ YC/IOBHS.

B rogoByio cymMmy atmochepHbIX OCaZKOB BXOIAT KaK MKHIKHE
ocaflk (moXKab), Tak u TBepAble (cHer). Kak mpaBuno, KoJaHuecTBo
TBEPAbIX OCAJKOB JlaKe B CPAaBHUTEIbHO XOJOLHBIX KJIMMAaTHUECKHX
nosicax MeHblue, ueM XuAKUX. Hanpumep, B Jlenunrpage oHo
cocrapiasier ~ 25% ot romosoro koauuecrsa, a Canexapae— 20%.

IlpoueHnTHoe conep:KaHue TBepAbIX OCAAKOB B CPEJHEM Mecsy-
HOM KoauyecTBe Bcex atmocdepubix ocankoB no Llexan-Tpnok
MOXeT ObITb OPHEHTHDOBOYHO MOJYYeHO mTo (opMyne (BhiBeLeHA
IJisT KAMMaTHUECKOH 30HBI AT/NaHTHKH):

f=50—5t,

roe {— cpeaHsis MecsiyHAs TeMmepaTypa BO3dyXa.

O6mas MPOmONKHUTENbHOCTh BbIMafeHHs aTMocdepHbIX ocaj-
KOB, IIPeICTaB/SIOUIAsl HHTEPEC OJ/51 HEKOTOPHIX CBI3aHHBIX C MpO-
EXTHPOBaHHEM KaHaJH3allMk PacueToB, HOCHT MHOM XapaKTep: 3UM-
HHe ocagky GoJiee MPOLOMKHUTENbHBI, 4eM JeTHHe (Taba. 2). Obuias
NPOLOIKHUTETbHOCTb JOXKAEH JaXKe B YCJAOBHSIX BIAXKHOTO KiAUMara
HeBesquKa. B caMblii moX/uBH Mecsl B JIeHMHrpaje oHa cocTas-
Jasier aub okosio 109 Bcero BpeMeHH.

Ta6auya 2
TIpOA0IKUTENbHOCTD OCAaAKOB IO MECAIaM B 4 Bcero
Topox | |m || v |v|vi|vim u'(.| X | x| xu rox

KyiiGeies 134(104]108| 62 | 45 | 46|33 | 33 | 56 | 84 (115|138 958
AcTtpaxanb 55( 41] 3412411911917 10 19| 19| 38| 65| 360
Jlennnrpan 195(1771120| 90 | 56 | 61 | 45 | 52 | 70 {101 [ 153 | 176 | 1296

Jlns pacueToB CTOKa NOMAEBbIX BOA OCOOEHHO BaXKHBI Xapakre-
PUCTHKHM OTHeNbHBIX HoxkpaeHd. Kak yxe yKasbiBajnoch, 3TH LaHHbIE
MoOryT ObITb NMOJMYyHYEHB! JHULIb HAOMIONEHHUSMH DU NMOMOIIHM CaAMOMH-
WIYUIUX J10KAeMepoB.

HccnenoBanusi xopa BhIManeHHs] OTAENbHBIX AOXKIeH MoOKashl-
BalOT Ha KpafiHee uX Da3HooODa3He M MO NDOMAOIKHUTENbHOCTH, H Mo
KOJIMYECTBY BBIMABLIMX OCAIKOB, H MO XapaKTepy H3MeHeHHs MHTeH-
CHBHOCTH B mpoliecce BbimageHusi. [1oXau MOTYT. IJHTbCA OT He-
CKOJIbKHX MUHYT 10 HECKO/JbKHX 4acoB M Jaxe CYTOK, a KOJHUECTBO
BHINABUIMX OCAIKOB 3a OTHENbHBIH JIOMXK/[Ib H3MeHSeTCs OT JnoJiel 1o
HECKO/MIbKHX IECATKOB MHJIJIMMETDPOB; HHTEHCHBHOCTb BbllaleHUst
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TaKxe MoxKel ObiTb 4Ype3BbluailHO pas3HooGpasna. [ogoseie o
MecsiyHble KOJHYeCTBa aTMOC(2PHBIX OCaJKOB He NMO3BOJMSIOT B 3TOM
OTHOIIEHHMH ITIOMTHOCTbIO OX3DPAKTEPU30BAaTb OT/eJbHble AOXKAH. Tak.
HanpuMmep, Apxanreabck U Pocrtos-na-Jlony wuaum Jlenunrpanz H
KueB MMeEIOT COOTBETCTBEHHO ONMHAKOBHIE CPEJHHe TOJOBbIE CyM-
Mbl ocanxos, Ho PocroB-Ha-Ilony n Kues oTinuaiorcs Gonee pen-
KUMH W CHIbHBIMM 10XKISIMH, YeM ApXaHrenbck M JleHUHrpaj.
IlosToMy pacmpeneneHHe HHTEHCHBHOCTH MOXKAEH ONHOM M TOMH
K€ BePOSITHOCTH HOCHT HeCKONbKO MHOH XapakTep, 4eM pacmpeje-
JieHHue POLOBBIX KonuuecTB atTmoctepHblx ocagkoB. Ha puc. 1 nana

150 80 150 120 90 6030 0 30 60 30 120 150 480 150

60
20 a0
7 [
1%
. L0
&%

180 150 120 90 69 30 0 0 60 90 120 150 180

Puc. 1. PacnpeneneHde MaKCMMaJbHBIX YaCOBBIX KOJMYECTB aTMOCHEPHbIX
ocalikoB (B MM , NpeBbllzaeMbIX OAMR Da3 B rog (p=1 roay)

Kapra ¢ W30MHHHUSMH YacoBbix KOJHYECTS OCALKOB BEPOSITHOCTBIO
OJMH pa3 B roj, KOTOpble XapaKT2PURYIOT U HHTEHCHBHOCTb NOXK e,
TaK KaK yacoBasi MPOJO/KHTENLHCCTD BhIAJeHHsT OTBeYaeT 0ObIUHO
JHIIb OJHOMY nOXJI0. MHTEHCHBHOCTD NOXKIeH BEPOSITHOCTbIO OJHH
pa3 B rog B Hekorophlx pailonax (Mapnarackap, Kamepyn) nas
JacoBOM MpPOJNOJNKHUTENbHOCTH JgocTHraer 1 mm/mun. OueBHAHO,
YTO MpPUBENEHHas KapTa Jaer JHIUb OOLMiI Xapakrep pacmpenese-
HUS MHTEHCHBHOCTH JOXJel Ha 3eMHOM Iape 6e3 KaKoi-aubo
neTaau3aluH.

BaxHO# XapaKTEePUCTUKON mOXKIEH SIBJSIETCS XOA H3MEeHeHUS
MHTEHCHMBHOCTH B mpouecce BoimajneHus. Mccnemosanus Tocynmap-
CTBEHHOTO T[HIPOJIOTHYECKOTO HHCTHTYTa [3] moxaeli YKpauHb,
eHTpaJbHBIX M CeBepo-3anatHbix obnacreiét EBponefickoit Teppuro-
pun CCCP, a takxke uccaenosanue JIHUM AKX noxneit Jlenun-
rpazna [3] mokasanu, YTO HHTEHCHBHOCTb NOXKIEH CHJIbHO MeHsieTcsl
B mpollecce BbiMaJeHHs, MpUYeM IJsa KaXJoro AOXKAS 3TH H3MeHe-
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HUs1 HOocAT cBoeoOpasHbiil xapakrep. [Ipn u3BecTHOH cxeMaTH3alHH
MOXHO HAaMETHTb lllecThb THIOB XOAa BhimajeHus (puc. 2, Taba. 3).
Kaxpbit u3 3THX THIOB BKJIIOYAeT NOXKAHM CcaMoil pa3HooOpa3Hoil
NPOLOIKHMTENbHOCTH M MHTEHCHBHOCTH. JIMWIb B OTHOLIeHHH THha V
% (paBHOMEpHBII XOJ HHTEH-
CHBHOCTH) MOXHO CKa3arb,

40 7 % ¥
Py £ 20 4YTO OH BCTPeYacTcs NMpeuMy-
2 0 U1eCTBEHHO B caabblx ¥ Mmpo-
DOJIKHUTENbHBIX moxasx. [1po-
10 0 20 4760 80 1007 BeneHHble B  3TOH  O6na-
U 205060 0700%700 ¥ CTH HCCJENOBaHHSl He JaloT
b 7 ellle TOJHONO PElleHHsl BOIM-
30 = 0 20 %0 60 80 1002, poca u MO3BOJAIOT JUUWDb OT-
20 9, _ °  MeTUTb CJeflyioliue, He BHI-
10 20 Y-a 3bIBAIOIHE COMHEHHSI MOJIO-
9 mE JKEHHs: dYallle BCero NepHox.
0 20 40 60 80 100% gaubosblIell HHTEHCHBHOCTH.

020 40 60 60 1007 OKa3abiBaeTcsa B 'nepBoﬁ TPETH

) = % —
2{;’ u 20 u-6 A0XKIs, pexe — B IEPBOi ero
0 P TIONIOBHHE; JOXIM C PaBHO-

MEDHOH HMHTEHCUBHOCTBIO MJIH
020 406060 100% 0 20 %0 60680 100% ¢ HanbOJbLIEH HHTEHCHBHO-
Puc. 2. Tunsl xofla BHIMajeHus AoKael CThIO B KOHIE BbMalaioT

(no 3. I1. Boromaszosoit u 3. I1. [Ter- 3HAYUTEJBHO pPEXe.
posof) Boabuoii unrepec mnpex--

CTaBJsieT BONPOC O PaCHpPO-
CTpaHeHHH AOXKAeH mo maowand. Benuunna miomanu, opolaemas
OHHM 1OXKJeM, H3MEHsSEeTCs B OYeHb WIMPOKUX mpenenax. Cuib-
Hble T'PO30Bble JOXKIH HHOTAA TPOXOAAT mosocoit 1—5 xm; Bve-
CTe C TeM HePelKH CIyuad OXBATa COTEH KBRLPATHEIX KHIOMETPOR.
Bompoc ee ycnoXHsercs 1 TeM, YTO HHTEHCHBHOCTb B J1060i

Tabaruya 3
Yucno cayyaes
Tun (0 pHuc. 2) [Monoxenne nepuona HanGoAbleH UHTEHCHBHOCTH (BCPOATHOCTL)
B %
I B Hauane 34
I B nepBoit TpetH

111 B cpenneit vactn 24
v B nocaenneit Tpetu 13
\% [TpuMepHO paBHOMEpPHBIi X0 WHTEHCHBHOCTH 4
VI-a JlBa MakcHMyMa: B Hauajle M B CepelHHe IO0XAd 7
VI1-6 JlBa MMHHMyMa: B Haualle U B KOHLE HOXKIA 9
He ycranosaeno 9

MOMEHT BPEeMEHH [JaJIeKO He OJHHAKOoBa B Pa3/MUYHBIX TOYKax OpoO-
maemoil maomagu. MocnenoBanusa B 3Toit 06JacTd He Jajud OXHO--
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poaHbix pesyabraroB. ITocnennue nannsie JIHMM AKX! nokaswi-
BalOT, YTO HEPaBHOMEDHOCTb BHIMAJEHHST MOXKAS MO [JIOIALH
rAaBHBIM 06pasoM 3aBHCHT OT CHHONTHYEOKHUX YCJI0BHE o6GpasoBa-
Hust poxnei. Jlaxe aas moxXzaeil ONHON HHTEHCHMBHOCTH U MPOMLOJ-
JKUTEJBHOCTH 3Ta HEPAaBHOMEDHOCTb HENMOCTOSIHHA JJIA O#HOH M
Toll XKe MmectHOcTH. IloaToMy K03 (HUUUEHT HEpaBHOMEPHOCTH BhI-
najeHusa NOXKAA 10 MJOWLAAH, MOKa3bIBAIOWIMH, HACKOJbKO Cpel-
HfIT MHTEHCHBHOCTb Ha Bcell IJoWagM MeHblIe MaKCHMaJbHOM,
clenyer cBs3bIBaTb C BEPOSITHOCTbIO MoXas. B Ta6a. 4 mpusemenn
3HaueHuss ko3 (UIHEHTOB HepaBHOMEDHOCTH B 3aBHCHMMOCTH OT
BeJMYMHBl TUIOLIALM H BEPOSTHOCTH (mepHojda OXHOKPATHOrO mpe-
BbILIIEHUs] MHTEHCHBHOCTH [OX[f), ONMpeleseHHble MO pe3yabTaTam
3KCEepUMEHTAJbHEIX HccaenoBaHud B JlenuHrpapge.

Ta6auya 4
I’lepuon OZHOKPATHOrO NPeBbIWIEHHA l'lepuon OJHOKPATHOrO NMpEeBHIIEHHE
Maomans B Maomanp B romax
B 2a B 2a

03 | o5 | 10 03 | o5 10
250 0,95 0,96 097 3000 0,80 0,82 0.84
500 0,92 0,93 0,94 500 0,75 0,78 0,80
1000 0,87 0,89 0,90 8000 0,68 0,71 0,74
2000 0,83 0,85 0,87 10000 0,64 0,67 0,70

Kax BugHO M3 TaGAUIB U KaK MOATBEPKAAETCS NPYTHMH HCCNe-
NOBaHHSIMH, NPH Manablx Iomansx OaccellHa HepaBHOMEPHOCThb
BbIMAfleHUs] MO TLIOMIaNM He UMeeT OOJbIIOrO MPaKTHYECKOro 3Ha-
yedHs ¥ TosnbKo npu maomwaznsax 1000 ea u Goablle oHa CTaHOBHTCS
CylllecTBEHHOM.

2. ®OPMYJibl HHTEHCUBHOCTH N OXIEH

AtmochepHble ocanku fIBASIOTCS OCHOBHBIM (aKTOpOM, ompeje-
JSIIOIUM pacxo/bl LoXKaeBoro croka. C 3Toll TOYKM 3peHHsT U3 BCeX
3aKoHOMepHOcTeH BhiMajgeHusi atMocdepHbIX ocagkoB Haubosee
BaXKHOM sIB/AsieTcss 3aBUCUMOCTb, CBsI3bIBAIOLIAsi UHTEHCHBHOCTH
JnoXael ¢ MpoaoMKHUTENbHOCTbIO BbIMAJEHUsI U BepositHOcThbio. IIpH
3TOM INpeJCTaB/sieT HHTEPEC MaKcHMaJ/bHas UHTEHCHBHOCTb B KaX-
IOM NOXKAe AJs PasHbIX MO MPOJONKHUTENbHOCTH MEPHONOB BhIMa-
JdeHUs He3aBHCHMO OT IIOJIOXKEHHMsl 3TOro NMepuoja B Hauane, B ce-
penuHe WK B KOHUe HOXJfA. MiMeHHO Takum o6pasom H pactuug-
pOBbIBAIOTCS B HAcTOsllllee BPeMs 3alUCH JOX[eH, 3aperucTpupo-
BaHHblE CAMOMUIUYLIMMH IOXKJeMepaMH.

1 UcenenoBanus nposefeHn B Jlennnrpage M. B. MosokosuM u P.T. Mopo-
30BOil.

15



CnoxHocTh mpollecca o6pa3oBaHMsi aTMoc(hepHBIX 0CaiKOB He
T03BOJISIET YCTAHOBUTh TEOPETHYECKHH BUI 3aBHCHUMOCTH MHTEHCHB-
HOCTH OT BJAHMSIOILUX HA Hee (akropos. [losToMy nas TexHUUECKHX
pacyeToB MPUXONMUTCS IOJb30BATbCA SMIMDHYECKHMH 3aBHCHMO-
CTIMH, BhIBEJIEHHBIMH Ha OCHoBe 00paboiKH 3amucell NOXKOeH 3a
MHOTrOJIETHHE TTePHOLBI.

BerpeualoTest ciefyiolite BHAB 3aBHCHMOCTH HHTEHCHBHOCTH ¢
OT TPONONMKHTEJNbHOCTH ¢!

_ A __a _ B _C
q_"tT" q—mv q—W) q= tﬂ:

rae A, B, C, a, b, ¢, n, m, r —napaMeTpbl, pasiuynble AJas pPa3HbIX
MecTHOCTeH M BepOSITHOCTEH MOXKAS.

IMTapamerpnl n1060#1 U3 3THX ¢opMysn Moryt GbITb NMOAOGPaHBI
I/ LOCTATOYHO TOYHOrO BBHIPAXKEHHS 3aBHCUMOCTH HHTEHCHBHOCTH
OT MPOJOJIKUTENBHOCTH B Npelenax H3MeHEeHHsl MOC/eLHEel OT MATH
00 HECKOJBKHX COTeH MHHYT. HauGosnee mpocTHIM M YHOGHBIM OJ151
pa3Horo pofia oGOOLIEHHH SBJSETCA CTENEeHHOH BHUA 3aBHCHMOCTH,
KOTODHIH U npuMeHsleTcs Y Hac NpPU pacyeTe JOXKJEBbIX KaHaJH-
3alHUH.

st BhIpaXKeHUsl CBSI3H HHTEHCHUBHOCTH (MM mnapamerpa A)
C BEPOSITHOCTBIO HJH IEPHOAOM OLHOKPATHOTO MPEBBLILEHUS P
MOXHO BCTPETHTb ABa BuAa QopMy.I:

14 7 B 14
A=A'+Blgp= 4 (1+Tlgp)-_-A (1+clgp)

UJH
A=Apy.

[lepsrifi BUA Xopollo oTpaxaer AaHHble HAaGJIONEHHH B LIMPO-
Kux mpenenax usmenenust p: or 0,25 mo 100 ner u Gosee 1 B Ha-
CTosililee BpeMsi MOJy4Yua HauGoJbllee pacnpoctpaHeHue. Bropoit
BUA (opMYJsbl JaeT XOopollhe pPe3yabTaThl JHLIb B HeGOMbIIUX Mpe-
nenax usMeHeHus p: or | gmo 10 uner.

Hau6onee touHblit BIBOA HOPMYJ MHTEHCUBHOCTH ROXKIEH AJS
KaKoH-1u60 MEeCTHOCTH MoKeT ObiTh CHeJNaH Ha OCHOBE JETasbHOTr0
aHanu3a 3anuceil caMONHIIYLEro AOXKIEMeDPa MECTHOH MeTeopo-
JIorH4ecKoll CTaHUMHM 3a nepuon He meHee 12—I15 ger. Metonuka
o6paboTku MarepuasoB HaOJIOLEHUH A8 TAaKOTO BHIBOJA JETaJbHO
paspaborana JIHUM AKX.

B npakTHKe NMpoeKTHPOBaHHUS [OXKIEBBHIX KaHAMH33WUKi liydyad
HCNOMb30BaHUSA (HOPMY/JT HHTEHCHBHOCTH, BbIBEJlEHHBIX HEMOCpen-
CTBEHHO N0 NAaHHbBIM MECTHLIX METEeOpOJOTHUECKMX CTalilluil, BCTpe-
yailorcsi we yacto. CeTb cTaHuM#l, HAKOMMBLIMX 3aNMUCH CAMOIMLIY-
MUY NOXKIEMEepoB 3a JJUTENbHEIH MepHOMd, HeAOCTAaTOYHO TIYCTa,
U, KpoMe Toro, Oonbllas TpPyZoeMKasi paboTa Mo chelnajbHOH
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06pab0oTKe MecTHbIX [aHHBIX M BBIBOAY (OPMYa1 MOXeT G6bITb
onpaBlaHa JHIIb NPH NPOEKTHPOBAHMH MNOXKAEBHIX KaHaJH3aIlHil
KPYNMHbIX 06bexkroB. ITO3TOMY NMpH NMpPOEKTHPOBAaHMHM KaHAIM3aLuil
Ha MJIOMIANIKAX MPOMBILIIEHHBIX MPEANPUSTHH MPUMEHEHHEe MECTHbIX
$OpPMY/1 HHTEHCHBHOCTH OTPAHUYMBAETCS CAYYASMM PacloNOMXKeHHs

% 24 32 40 48 56 64 12

" ) 15 ‘ 68
! R Mop \L) .
' v

l 36
32 40

Puc. 3. Cxema pacnpeneneHHsi HHTEHCHBHOCTH ggo
no Esponefickoit tepputopun CCCP
NPeanpusiTHsl B HEMOCPEACTBEHHOH GJIM30CTH OT NMYHKTOB, AAS KOTO-
pbix Obl1M BbIBEeNEHBl TakHe ¢opMyabl (npunoxenue 1). .
Ha ocnose moapoGHoro usyuenust noxnaeit na teppuropun CCCP
B JIHUHM AKX 6bina monyueHa o6umas GhopMyna HHTEHCHBHOCTH,

KOTOpast U DPEKOMEHAYyercsi I/l MPHMEeHEHHs CTPOMTENLHBIMH HOp-
MaMy ¥ IpaBU/IaMH,

g= ;in - zonqzo(lt;k 18D [ 4)cex-zal, (1)
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rae t— NPOMOXKHUTENBHOCTD B MUH;

p— nepHoa OJHOKPATHOrO TMpEBLILIEHHA HWHTEHCHUBHOCTH B

rogax;
G20 — MHTeHcHBHOCTb 20-MuHYyTHOro J0Xnas (oTBeyaioulero
p=1rony) B 4/cex - ea.
16 2y 32 w0 48 56 64 72

68

/4

|
h Eapewolﬁo B
L R__ mope
~ Mgpmanck O JJ
‘ A

\

| Cepﬁﬂ\aﬂf
52875 5
70—~ £
(/f’é, '. O
[ 9 N
\ ( (Xapsxv6
2 o '
Jdecca™
Yy 7 %} B ’ 4y
Loe 5, 260
s 9pe
36

32 40

56

Puc. 4. CxeMa pacnpeesieHHs nokasaTess CTeleHH i
no Esponeiickoit Teppuropun CCCP

Paunee cocras/ieHHbIE KapThl pacnpeleneHuss nmapaMeTpoB gz H

n no teppuropun CCCP B nocnennue

roabl ObLIX YTOUHEHBbI MO

IAaHHbIM HOBBIX uccaenosanuit [4]. Ha puc. 3, 4, 5 u 6 npexncras-

JIEHBI 3TH YTOUHEHHbIE KapTHI.
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Puc. 5. Cxema pacnpeneseHdsi HHTEHCHBHOCTH (g
no Asuarckoit Teppuropuy CCCP

30 42 54 66 78 0102114126 138 150 160 & 174

7 0 Wz 1 196

Puc. 6. Cxema pacnpefesieHus nokasaTess CTENEHH n
no Asuarckoit tepputropun CCCP
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[Mapamerp ¢ mo teppuropun CCCP pacnpepensiercss caenyo-
muM o6pasom (puc.7):

Esponeiickas teppuropus Coserckoro Colo3a 6e3 ceep-
Horo mnoGepewbss UepHoro u AsoBckoro MopeH, Kpbima
ullpuypaaba . . . . . .« ¢ . . 0o o 0,85
CeBeproe noGepexne Yeproro u Asosckoro mopeit (Onec-
ca - Pocros-na-Jlony)

Kpeim . . . . .o . e o .. 1,2—-15
CeBepubiit: KaBKa3 . . . . . . . . . v v v v v v u .. 10
3ananxoe moGepexbe Kacnuiickoromopa. . . . . . . . . 1.3
YepHoMopckoe mobepexbe KaBkasa u 3akaBkaspst . . . . 0,85
[Mpuypaave, ¥Ypan, Cubupp . . . . . . . . v ¢ v v o o . 1,0
CpelHsist AU . . . . . v . v v v v o .. . 1.2
JanbHuit BocTok . . . . . . . .. . . ... . 0,9

Benuyuubl 20" npuBenenbl B Taba. 5, a (14 clgp)—sB Taba. 6.

Tabauya 5
n 201 n 20" n 207 n 207
0,45 3,85 0,54 5,04 0,62 6,41 0,70 8,14
0,46 3,97 0,55 5,20 0,64 6,80 0,72 8,64
0,48 4,21 0,56. 5,35 0,65 7.01 0,74 9,18
0,50 4,47 0,58 5.68 0,66 7,22 0,75 9,46
0,52 4,75 0,60 6,03 0,68 7,67 —_ —
Ta6auya 6
N 0,7 0,85 0,9 1,0 1,2 1,3 1,5
p.
0,25 0,58 0,49 0,46 0,40 0,28 0.22 0,10
,33 0,67 0,59 0,57 0,52 0,43 0,38 0,28
0.5 0,79 0,75 0,73 0,70 0,64 0,61 0,55
1 1,00 1,00 1,00 1,00 1,00 1,00 1,00
1,5 1,12 1,15 1,16 1,18 1,21 1,23 1,26
2 1,21 1.26 1,27 1,30 1,36 1,39 1,45
3 1,33 1,40 1,43 1,48 1,57 . 1,62 1,72
5 1,49 1,60 1,63 1,70 1,84 1,91 2,05
10 1,70 1,85 1,90 2,00 2,20 2,30 2,50

Caenyer umeTh B BuAy, uto aas dcronckoit CCP (A. fl. Kuiiie,
TanauHCKHE NMOJHTEXHUYECKHH HHCTUTYT) M 1asa IIpuMopckoro
kpas (JI. II."Kowkapesa) [5] umelorcs neTaiu3HpPOBaHHBIE CXeMbl
pacnpesieneHusi napaMeTpoB (GOpMy/bl HHTEHCHBHOCTH.

MaccoBasi 06pa6oTka aaHHbIX 06 aTMocdepHbIX Ocaikax Obura
npousseseHa B Kutaiickoit Haponuoi PecnyGnuke (Tao ITao-Kai
u Jixy Ben-Jlon) [6] u B Kopeiickoii Hapoano-/leMokpaTuueckoi
Pecny6auxe (JIn En T'yk) [7]. B pesyabratre 3tux pabor Oblaa
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Puc. 8. Cxema pacnpeaesneHus
HHTEHCHBHOCTH (¢ Aasi Kuras
n Kopeun

TMOATBEPXKJeHa  MPaBHJb-
HOCTb  oOlleli  opmybl
HHTeHCHBHOCTH (1) u GbI-
JIH TOJIYYEHbl CXeMbl pac-
npeJie/ieHUss ee mapamer-
pPOB - I 3HAYUTEJIbHOH
yactu Kuras u Kopen
(puc. 8, 9 u 10).

Hnsa Tepputopuii, wHe
OXBaYeHHBIX CcXeMaMu pac-
npeneneHus mapaMerpa
920 (BKmioyas M 3apy6ex-
Hble NYHKTBI), C YCHeXOM
MoxeT ObITb NpPHMeHeHa
dopMysa, cBA3bIBaIOLLas
3TOT mapaMeTp C pacmpo-
CTPAaHEHHHIMH MeTeopoJIo-
I'HYeCKHMH NOKa3aTedsiMH:

90= 0’071HV&;' (2)

rae H—cpepnee romosoe
KOJHUYeCTBO  arT-
MocepHbIX ocan-

KOB B MM;
dy— peduuur  BAAK-
HOCTH B MM
(cpenuuii  B3Be-
HIeHHBIH Mo Me-

CAYHBIM
yeCcTBaM
(depHBIX

KOJIu-
aT™MocC-
ocan-

KOB,
HBIH
HBIX

BHIYHCJIEH-
H3 Mecsy-
neduIuTOBR

BJIa2KHOCTH

3a

22

TIepHol rofla, xa-
pakTepHbli  BHI-
nafieHueM  XKuu-
KHX  aTMmocdep-
HbIX OCAaJKOB).

Puc. 9. Cxema pacmpefenenus
nok23aTenst creneHd n pas Ku-
Tas H Kopen



dra ¢dopmyna, BhiBeleHHasT HaMH Ha OCHOBE JAHHHIX 10 GOJb-
1OMY YHCJY MYHKTOB, HAXOASAUIUXCSA B CAMBIX Pa3/JHYHbIX KJIHMATH-
YeCKHX YCJIOBHAX, M TpoBepeHHas Aas 3amapHoit EBponbl, OxHoi
Asuu, ABcrpanunm u CeBepHoii AMepHKH, HH B ONHOM C/lyyae He
Jajla OTKJIOHEHHS OT MECTHbIX JaHHbIX, mpesbimatouiero 109%.

Ilpu orcyTcTBMH TOTOBBIX, PaHee ONMpeJeNEeHHbIX MECTHHIX 3Ha-
YEeHHA CPEeNHHX  MECAYHBIX
He(HUHTOB BJAaXKHOCTH OHH
Jierko Moryt ObITb BbIYHCIIE-
Hbl [0 JAaHHBIM O CpPEeIHHX
MECAYHbHIX TEeMOepaTypax H
OTHOCHTE/IbHBIX HJIH a6CoJIoT-
HbIX BJIaXXHOCTAX BO3JyXa.

Iepuuur paaxkuoctn d
€CTb Pa3HOCTb MeXAY ympy-
rocTbi0 mapa & Hachllaio-
miero BO34yX MNPH JaHHOH
TeMmeparype, H yHpPYrocrbio
napa e, Haxoldulerocs B
Bo3ayxe (a6GCOJIOTHAS BJaXK-
HOCTbB)

d=¢e—e (3)

(Bce BeaMuuHBl 371eChb BhIpa-
XKaloTca B MHJJIHMeTpax
pTyTHOrO cCToJ6a).
Bennyunbl ynpyroctd ma-
pa € HaxoAATCd MO Omeuu-
anbHO# Tabuanue B 3@BHCH-  pyc, 10. Cxema pacnpenesenns Kosd-
MOCTH OT CpelHeH MeCSUYHOH ¢dunuenta ¢ aaa Kuras u Kopeu
TeMmepaTtypu Bo3ayxa (mpu- }
Jaoxenune 2). Ilasg aGCcoMOTHON BJIaXKHOCTH e GepyTCs CpPejHHe Me-
CsYHble 3HaYeHHS.
Ecnn nuMeloTcss maHHBle MeCTHOH MeTEOpOJOrHueckoil CTallid O
CpenHeil MeCSYHOH OTHOCHTENDbHOM BJaXKHOCTH, KOTopasi MpeacTas-

o e
Jaser coboit orHowenne ¢;=— - 100%, To cpenuuit MecsuHbI nedu-

IUMT BJAXKHOCTH onpezensercs no popmyae
d=¢[1—-3_). (4)
100
Ilas Gosnee TOYHOrO OMpeAe]eHHs .CpeJHero MecsyHoro pedu-
LMTa BJAAXKHOCTH K BeJMUMHAM d, onpeielsieMbM 0o (opMysaaM

(3) u (4), nonxua BBoguTbhCs mompaBka . M. Oabjexona:

8d=0,094 22 [1u), (5)
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rpe A—pasHocTb MeXAy MaKCHMyMOM TeMmepaTypH o cpou-

HbIM HaGJIOieHHSIM H CpelHelt MeCSA4YHOH TeMmepary-

. boit B

die : : ‘ -

Ziz — BTOpas TpPOM3BOAHAT YNDYrOCTH TNapa Mo CpexHe:
ol MecAYHOH TeMmepaType (mpuioxeHue 2).

Takum oGpa3oM, Golee TOYHASI BeNHYHHA CPeJHEr0 MECAYHOTO

geduIuTa BIAaXKHOCTU ' : "\

d- Ad.

IMpuMep BbluHCAEHHSA TapaMeTpa Gy no dopmyae (2). . :

Mo nyux1y N uMeloTCsi MHOro/ieTHHe JaHHble.O MECAYHbIX. KOJIHYECTBaX OCaj-
KOB, TeMIlepaTypaX BO3JAyXa M OTHOCHTeJbHOH BJaxHocTH. )Kuakue aTMochepHbie
ocallku BBINAaAalOT B TeueHHe anpessi — okTsi6pA.. CpelHee rofoBoe KOJAHYECTBO
atMocdepHbIX 0cafKoB paBHO 640 mm. -

Bhiyuciendsi AehUIATAa BJAXKHOCTH cocpeloTouuBaeM B Tabn. 7. Tlo pannbiM
0 CpeiHeil MeCAYHOH TeMrepaType BO3JyXa MO NpPHJOMEHHIO 2 HAaXOAHM MaKCH:
viaJbHy10 ynpyrocth napa e. Hanee no dopmyse (4) onpenensiem aedHUMT BJaXK-
octu d. 3aTeM no popMyae (5) u npunokenuo 2 HaxofuM nonpasky 3. M, Ouab-
nekona Ad u npubabiseM K paHee MNOJYYEeHHbIM BequuuHaM d. Bhlduc/ieHHBIE
C NONpaBKO#A Be/HYMHBI JedMUHTA BJAXKHOCTH d) MepeMHOKaeM Ha COOTBETCTBYIO-
WHe CpefHUe MECsSUHble KosMuecTBa aTMocepHhix ocankoB (dih). Cymmy ITHX,
Npou3BeieHHl NeHM Ha CYMMY CpeIHMX MeCSUHbIX KOJHYeCTB aTMocdepHbIX ocaj:
KOB M NOJydaeM cpelHee B3BellleHHOe 3HaueHHe neduUHTa BJIAXHOCTH:

1648
dg = i = 3,9 ma.

Mo dopmyae (2) noayuaem:
@20 = 0,071 - 640 - V39 =90 a/cex - za.

Heob6xonumele ans nosnb3oBanusi oOulell GopMyJofi HHTEHCHB-
Hoctu (1) mpyrue (kpoMe ga0) MapaMeTphl n M C Js elle Heusys

Tabruya 7

& 2 3 ’

3 g g EE T 2

s = £ ca eE o] g 28

z ® g ¥F | =3 2 H z°

g Ew Em 5 | £8E| S | 3 55

. = 23 g 2% 8.5 o | | EE

. & Ed g3 £z | £8%3| % £ v

2 | &8 | =g |55 ! |283|=258| 2 | 3. |58l s

v 49 6,5 75 025 163 | 23,8 090 | 2,53 | 41 104
\ 12,3 10,73 67 033 | 354 306 ] 1,24 | 478 | 51 244
VI 15,9 13,55 72 028 3,79 ( 314 106 | 485 | 82 398
Vil 17,5 15,0 78 022 330 31,1 | 1,14 | 444 87 386
VL | 159 | 1355 | 79 | 021 | 284 | 326 | 1.23 | 407 | 76 | 310
IX ‘11,3 10,04 82 018 | 1,81 | 282 098 | 2,79 | 45 | 126
X 5,4 6,73 84 0,16 | 1,08 23,1 082 1,90 | 42 80
424 | 1648

2%



YeHHBIX pailOHOB MOTryT Ha3HAuaThCsl HA OCHOBE OGHIMX 3aKOHOB HX
pacnpenéfnenus B 3aBUCHMOCTH OT MeCTHbIX YycsaoBuil. Ilpm 3aTom
clefyeT MMeTb B BHIY, YTO HEKOTOpble OUIHOKH B BElIHYHHAX N U €
3HAYUTEJIbHO MeHee CKAa3blBalOTCA Ha pe3y/JbTaTax ONpejeseHHs
HHTEHCHBHOCTH nmo (opMyse (1), ueM HETOYHOCTH OCHOBHOIO ee
napameTpa ga.

3. OBPA3OBAHHE NOXIAEBOI0 CTOKA

BuinaBiminii Ha KaHalH3yeMyl0 TEPPUTOPHIO MAOXKAb Ipexje
BCEr0 CMayHBaeT MOBEPXHOCTb, 3aMOJHSET HEPOBHOCTH H, eCiH
NMOBEPXHOCTb BOAONPOHHUAEMAs, BIHTLIBACTCA H HAMAYMBAET BEpX-
HHe cjou rpyHTa. B panbHefiiem ocraomascs Ha MOBEPXHOCTH
BOJla HAUMHAET CTEKATh B COOTBETCTBUM C YKJIOHOM MecTHOCTH. Ilpu
BOZOHENPOHHUAEMBIX MOBEPXHOCTAX CTOK HAYHHAETCS OYEHb CKOPO.
B rta6n. 8 mpuBoxsATCA HEKOTOPble [AaHHBIE O MOTEPsAX BhIMABLUEH
BOJBI 0 Haua/la MOBEPXHOCTHOTO CTOKa (B MM).

STH notepH OOBLIYHO YYMTHIBAIOTCA BMECTe C MOTEPSAMH Ha BNH-
ThIBaHHE QOLIKM K03(pPHIHEHTOM CTOKaA.

Tab6ruya 8

Mo nannkiM

Bux nosepxHocTH JI. T. A6pamos,
JIHUU AKX | A. B. MNoasxos, | E. B. boarakos
| ©. K. Muuenko

Acdaabt 0,7—1 — 21
Bertou —_ 1,5 —
Byasnksas mocToBas 2-3 — 61
I'pynr 6e3 nepHa 3 -
'pyst ¢ nepuoMm (rasom) 6 6 —_
Jlyra — — 10

1 3TH AaHHBIE HAM NpeACTaBAAIOTCA 33aBbILIEHHBIMH.

PaccmMoTpuM cTOK BOABl OT JOXKAS, XOH BhIMajeHHs KOTOPOro
noxasaH Ha puc. 11, c Gaccefina, uso6paxenHoro Ha puc. 12.

"Ha naame Gaccefina MOXHO HaHeCTH JIMHHH, COeIHHAIOLIHE
TOYKH, NMepUOAB BPeMeHH [0GeraHusi OT KOTOPHIX A0 KOHEYHOro
ceuenuss b pasubl. Takne JuHHM HasbiBaloT M30xpoHaMu. IlpoBegem
M30XPOHEI Yepe3 paBHble NPOMEXKYTKH BpeMeHH, HampuMep 1, 2,
3 mun. B mpoluecce cToKa CKOPOCTH JBHKEHUS BOABI B NEHCTBHUTE/b-
HOCTU HECKOJIbKO H3MEHSIOTCA H MO3TOMY H30XPOHBI, CTPOrO roBoO-
psA, MOMKHBL mepeMelaTbCa MO moBepxHocTu Gacceiina. das ympo-.
IeHus 3afayn GyJeM moJpa3yMeBaTb CpeJHee OJIOKEHHE H30XPOH.

B mepBylo MHHYTY OT Hayaja BbiMafieHHsl AOXKAA K ceueHuio b
nopoiileT Bojaa, BblMaBLIAsi HA MJOWIAajAb [, B TeYeHHe MEPBOI
MHHYTHI Bhinagenus. KonuyecTBo 3Toil BOAH

Ql =f1h1-
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Bo BTOpPy0 MHHYTY K ceueHuio B mpureuer Boja, BbimaBLias B
TepBYI0O MHHYTY Ha MJoLIafb fs; a BeinaBllasi BO BTOPYI0 MHHYTY
Ha IJIoIAaAb [1; KOJHYECTBO ee

Qz = hxfz + hzfn-

°§ﬁ5————————' l’—.

i s i e L

gl

S Mo~ —|I™ -1

£ A

Y <

3 TEANANAN

5”’__‘_/3:_}_ 5Z 'S 2 3B NB
-Q' 1

Bpeus v T
Puc. 11. Xon Bunageuus Puc. 12. Bacceiinbl cToka
NOXKAA

IMpomonxkas mogobHLIE pacCyKAeHHs, MOJY4YHM, YTO uepe3
5 mun, Korja Kk ceyenuio 5 Oyner crekaTb Boma yxKe co Bcero 6ac-
<eiHa, ee KOJHYECTBO

Q5 = htfs + h2f4 + hafs + h4fz + hbfl'

Ecan niomann mMeXay H30XpoHaMu paBHH (paBHOMepHOe Mapa-
«cTaHHe IJollafei CToKa), a BcsA Miomanb Oacceiina F, To

F R
Q=f,Sh, =t Hy=iF.

B stoM ciyuae pacxom K KoHUy 5 muu Gyjer paBeH NpoH3Beje-
‘HHIO BCEH MIOIIAAH HA CPENHIO HHTEHCHBHOCTh BbINAJeHUs 3a
nepHoj, paBHbI MPOLONKHTENbHOCTH CTOKa OoT Haubosee ynaleH-
HbIX Touek Gaccelina (BpeMeHH HoGeraHus).

PacueTnble ¢OpMYJBl HHTEHCHBHOCTH JOXKJeH, KaK H3BECTHO,
JaloT MaKCHMaJbHble HHTEHCHBHOCTH IJIsi AAHHOTO OTpe3Ka Ipo-
JosKuTenbHocTd. [ToaToMy odeBHIHO, YTO B NOCAeAyIOlINe MHHYTHI
(B HameMm ciayyae B IIECTYl0, CeIbMyi0O H T. 1I.), XoTs H Oymer
HMeTb MeCTo CTOK co Bcero OacceliHa, HO pacxox Gymer MeHbLue
Gj1arogapss MeHbllefi BeJHYHHE CPelHell HHTEHCHBHOCTH.

Orciona BbITeKaeT OCHOBHOH MPHHUHMN ONpeNeJeHHs PacCuUETHBIX
pPacxonoB [OXKIEBOro CTOKAa MO TaK Ha3blBaeMOMY «CmocoGy mpe-
JIeTbHBIX HHTEHCHBHOCTEN»: MaKCHMaJbHBIH Dacxoj B KaKOM-aHGo
CeYEeHUH paBeH MPOU3BEJeHHI0 maowaad 6accefiHa cTOKa Ha HHTEH-
CHBHOCTb JOX/s, OTBEYalollyl0 MNepPHOAY TNPOAOIKHTENBHOCTH,
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PaBHOMY MPOJOJIXKHTEJNbHOCTH CTeKaHHs Mo Oacceliny (uam Bpe-
MeHH noberanus ot Haubo/ee ynajeHHHIX Touek GaccefiHa).

Cnoco6 npefenbHBIX HHTEHCHBHOCTEH MPaBHJIEH JJS PaBHOMep-
HOTO HapacTaHHA mJOLLajedl CTOKa MpH JOGOM Xoje BbllaleHHs
JOXKIs WM ]I HepaBHOMEDHOrO HapacTaHHs mJlollajed, HO mpH
MOCTOSIHHOA HMHTEHCHBHOCTH HOXKJS.

IMonbiTKH naTh GoJee TOYHBHIA CHOCOG ompejefeHHs pPacXOd0B
JOXJIeBOr0 CTOKa, YeM crnoco0 MpenenbHBIX HHTEHCHBHOCTEH, He
fIpHBeJH K MOJNOXHTeNbHLIM pe3yabTaTaM. Bcsa TpyaHocTb 3akiio-
Yaercsl B HEBO3MOXXHOCTH B HACTOAllee BpeMs YCTAHOBHTb THHOBON
XOJ BHIMaJeHHs AOXKAA.

MHuoroserusisi NpakTHKa INpHMeHeHHs cnocoba INpeaeabHBIX
UHTEHCHBHOCTe#l KaK y Hac, Tak W 3a py6exXoM NoOKa3LIBaeT, 4TO
OH He MPHBOAHT K 3aMETHHIM OIIMGKaM M BIOJHE YIOBJAETBOPSET
3ajayaM, MOCTABJEHHBIM NDH NPOEKTHPOBAHHH [OMKJIEBO# KaHaJHd-
3aluH.

HIupoko mpumeHseTcs aHaJOTHYHBEIE COCOG ompejesieHHs pac-
XOJI0B JOXKJEBOro CTOKa W B 3apyOexKHbIX cTpaHax. JIuub B Heko-
TOpPLIX CTPaHaX HAapSAAY C HHM HHOIJA ellle MPHMEHSETCA YNPOLleH-
gbli cnoco0, OCHOBaHHBIM Ha ymorpebseHny GopMyn 3aMelieHHS
CTOKa. o

B HekoTOpBbIX, OOBIYHO JIerk0O OOHapyKHBaeMBbIX NPH IPOEKTH-
POBaHHH CHyYasiXx MaKCHMaJbHBIH pacXol AOXKAEBOro CTOKa IOJY-
yaeTcs NMPH CTOKe He €O Bcero GacceiiHa, a aulIb ¢ ero 4acTH. Takue
ClIyyaH HMMEIOT MeCTO NpH pPe3KoH HepaBHOMEPHOCTH HapacCTaHHA
TJIOLlaJlell CTOKa, BhI3biBaeMoli kOHpurypaumueil 6accefina, ocoOeH-
HOCTSIMH HayepTaHHS KaHaJAH3aLlMOHHOH CeTH, pe3Koi HepaBHOMEp-
HocTbio peabepa M 3HAYMTEJNBHBIMH Pa3JHYHAMH KO3 PHIHEHTOB
CTOKAa. Ha OTJe/JbHBIX YacTax Oacceiina.



F'arasa 111
PACYETHBIE PACXOA bl CTOKA JO)XIEBbBIX BOJ

1. NEPHOA OAHOKPATHOIO NPEBBIIUEHUA
PACYETHOM HWHTEHCHUBHOCTH

JloxneBble KaHAMU3aUHH He DACCYMTHIBAIOTCA Ha CaMble. CUJb-
HbIE, HCK/IIOYHTE/bHbIE 0 CBOEH HHTEHCHBHOCTH JOX/IH, TaK KaK NpH
9TOM 3HAYHTEJNbHO BO3pOcaa Obl HX CTOMMOCTb, @ OTBOJOCIOCOG-
HOCTb MOJIHOCTBIO HCIOJNb30Basach Obl OYEHb PeJKO.

OpHEeHTHPOBOYHO MOXKHO CUYHTaTh, UTO €CJAH CTOHMOCTb AOXKIEe-
BOfi KaHAMM3aLHOHHON CeTH, PacCYATAHHOH Ha MEpPHOA OJHOKpaT-
HOrO mpeBbILIeHUs OfMH pa3 B rog (p=1 ron), npuuarb 3a 1009,
TO CTOMMOCTb CETH, PACCUMTAHHOH Ha APYTHE MePHOABI OLHOKpAT-
HOTO MpeBbILIEHHUS, COCTABHUT [8]:

npup=05roma......... 75%
» p=3roma..........130%
o P=bumer . . ... .. ... 140%

[Ipu pacuete nOXKIAEBBIX KaHANH3aLUA OPHEHTUPYIOTCH Ha Ty
HJIH HHYIO BePOSITHOCTb NPEBBILIEHHS pacyeTHOTO pacxona. ITOT
pacxon B JOX[IeBblX KaHaJU3aLUAX BBI30BET NMpeXJe BCEro 3amoJ-
HEeHHe BOJOH CMOTPOBBIX KOJIOALEB H NOXJENDHEMHHUKOB, a 3aTeM
H CKOIIEHHe He MPHHHMaeMblX KaHaJHM3allHOHHOHA CeTbio JOXKMAEeBHIX
BOJ OKOJO noXienpueMHuKoB. Ilpum miockoM penbede MeCTHOCTH
B JafbHeiilleM OyJeT NPOHCXOAMTb 3aTOMJIeHHE mpoe3Xell YyacTH
IOpOr W JIMUIb TIOCJE MOJHOrO ee 3aTOMJIEHUS HAYHeTCAd 3aTomJe-
HHE TPOTYyapOB, Ta30HOB W Pa3JUYHBIX HE3aMOLUEHHBLIX IJOILaeH.

[Tpu Hanuuuu BHIpAXKEHHBIX YKJOHOB MOBEPXHOCTH 3eMJH He
NPHHATAS KaHAJU3aUMOHHOH CeTbi0 BOJa Cpasy Ke HAYHET CTeKaTh
B MOHHXKEHHble MeCTa, rie NPH HeOMaronmpHATHLIX YCIOBHIX MOXKET
BbI3BaTb 3HAUHTENbHbIE CKOMJEHHS BOJIBI.

Bnaronapsa KpaTKOBPeMEHHOCTH MHUKOBLIX - DACXOAOB J0XKA€BOr0
CTOKa 00beMbl He MPUHHMAEMON KaHaNH3alHOHHOH CeThio BOMABI He
OUeHb BEJHMKH H OOBIYHO BMOJHE BMELIAIOTCS ©MKOCTbIO Mpoe3Keil
yacTu Jopor. Pacuersl moxkasbiBaloT, 4To B ycJoBHAX JleHuHrpana
OpH A0XAEeBOH KaHAaNM3alMOHHON CETH, PACCUHTAHHON Ha mepuof
onHOKpaTHoro npeBblmienuss 0,33 roga (p=0,33), mosHoe 3amoJHe-
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HHe BCeX KOJIOALIEB MOXKHO OXKHJIaTb OJHH Pa3 B FOf, a 3amOJHEHHe
npoesxeil yacTu ysaui — oauH pas B 20—50 et [9].

UemM cu/ibHee JOXKAH B TaHHOH MECTHOCTH, TeM GOJIblIHe 06beMbl
BOAbI OYAYT OCTaBaTbCsl Ha MOBEPXHOCTH 3€MJIH MPH meperpyske Ka-
HaJu3alHd M TeM, CJleJ0oBaTe/bHO, MeHblle OyLeT peryaupyioies
BJHsAHHE NIPOe3Keil YacTH MPOe310B.

B Hanbosee He6GMaronpUsITHHIX YCJIOBHSIX NPU Meperpyske KaHa-
Jru3anud OYAYT HaXOLUTbCST KOTJIOBHHBl W HU30Bble YYAaCTKU AJHH-
HBIX CKJIOHOB, IJle MOXHO OXHJIaTb GOJBIIMX CKOMJIEHHII BOJHI, CTe-
Kaloleil 1o NoBepXHOCTH 3eMJIH.

H3 Bcero ckazaHHOro cieiyer, YTO HOPMBI MEPHOLOB OJHOKpAT-
HOTQ MpEBBIIIEHHS PacyeTHOH HHTEHCHBHOCTH NOJXKHBI yCTaHaBJH-
BaTbCsi B 3aBUCHMOCTH OT peibepa MOBEPXHOCTH 3€MJH, HHTEHCHB-
HOCTH JIOX[€eH, XapaKTePHBIX AJS JaHHOH MECTHOCTH (moKa3arejeM
Yyero sipJsieTcsi mapaMerp (OpPMyJbl HHTEHCHBHOCTH (z0), M IJIO-
manu 6acceiiHa CToKa.

XapakTep 3aCTPOHKH MECTHOCTH TaKxXKe CJIefyeT YYHTBIBATb NMpPHU
BbIOOpE MepHOsa MpeBbIIIEHHS pacueTHOH HHTeHcHBHOCTH. Ho 31ech
Hal0 YYUTHIBATh, YTO MPH NMPOEKTHPOBAHUH JOXKIEBOH KaHalHU3aLHH
BooOLle Heslb3si OPHEHTHPOBATbCS Ha 3aTOMNJEHHS 3JaHHN He3aBH-
CHMO OT HX Ha3HayeHHust. KpoMe Toro, no6ble 3AaHHUsA, KaK OPaBHIIO,
NPOEKTHPYIOTCS TaK, YTOObl OTMeTKa MoJia MepPBOro 3Ta)ka Onlia
BbILIIE MOBEPXHOCTH 3€MJIH.

IIpn BHIGOpEe mepHOZa ONHOKPATHOrO MpPEBLIIIEHHS pacyeTHOH
HHTEHCUBHOCTH IJ/Il TePPHUTOPHH NMPOMBILIJIEHHBIX NPEANPHUSTHH Clle-
IyeT MMeTb B BHAY, YTO MOpya 000PYyAOBaHHsSI M NPOAYKUHH OT HLOXK-
AeBoii BOABI BOOOIle HE NOMKHa ObITb nonyuena. Ho moryt GwITb
clyyad, KOTa NPH MNEPEMOJHEHHH [OXKIEeBOH KaHa/Jlu3aLUOHHOM
‘CeTH BPeMEHHO HapyLIalTCs TEXHOJOHYeCKHe MPOoLecchl NPOH3BOA-
cTBa (HampuMep, NPHOCTAHABJIMBAETCsT BHYTPH3aBOACKOH TpaHC-
MOPT) H KOTZa HH 0060pYNOBaHHe, HU TEXHONOTHYECKHe MPOLecChl He
MOryT NOCTPajaTth OT KPAaTKOBDEMEHHOTO 3aCTaMBaHMs [OXKAEBOH
BOJbl HA MOBEPXHOCTH 3eMJIH. DTH 1Ba ciyuas M pasrpaHuyHBaioTCH
B HODMAX NMEPHOAOB OJHOKPATHOTO MpEeBbIEHHSA PACUETHOH HHTEH-
CHBHOCTH JJIS1 TEPPHUTOPHUN MPOMBIIINIEHHBIX MPEANPUATHH, PEKOMEH-
NyeMbiX CTPOHTEJbHBIMM HOPMaMM M npaBusamu (Ta6a. 9).

Ta6aruya 9

IMapametp ¢y

XapaKTepuCTHKA
50-80 | 80—100 | >100

OGopyuoBaHue M TexHoJornueckue npoueccs |0,25—0,5| 0,5—2 2—3
He MOTYT NMOCTPajath OT KPaTKOBPEMEHHOro me-
PENOJIHEHHS OXAEBOH KaHATM3aUHOHHOH ceTH

[pu nepenosHeHHH NOXKAeBOH KaHaausauuoH- | 0,6 —1 1—2 2—-5
HOW CeTH HapyIIAITCS TEXHOJOTHYeCcKue ImpoLec-
cbl MpefnpHATUS
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Jnst Toro 4ToGB OTHECTH MJIOLLAAKY MPOMBIIJIEHHOTO MPEANpPUs-
THSI K COOTBETCTBYIOLLEH KaTeropuu, cielyer NpoaHaJH3UPOBaTh re-
HepaJbHbIA NJ1aH, BEPTHKAJbHYIO MJIAaHMUPOBKY NJOLLAAKH, 0ocobGeH-
HOCTH CTPOHTEJNbHON KOHCTPYKLHH 3JaHHH M, YIUTHIBAs TEXHOJIOTHIO
NPOHM3BOJACTBA, YCTAHOBUTb, MOTYT JIH OLITb MOCJEACTBHSI H KaKue
HMEHHO OT BPEMEHHOrO HempHeMa [OXKAEBHIX BOJA NOXKJeNpHEeMHH-
kamu. Eciu mepenosnHeHHe [NOXKIEBOK KaHaJH3aLMOHHOH CeTH BbI-
3bIBaeT 0CO6YI0 OMaCHOCTb, TO MEPHOA OAHOKPATHOTO MPEBLIIIEHHS
pacyeTHOH HMHTEHCHUBHOCTH MOXKeT ObITb MPUHSAT UOBBILIEHHBIM MPO-
THB BeJNHYMH, yKa3aHHbIX B Ta6a. 9. Ilpu Hanuuuu Ha niomajake
3aMKHYTHIX KOT/NOBHH MNEPHOJ MpEBBIIIEHHS DacueTHOH HHTEHCHB-
HOCTH HaIJIeXXHT ONpelensiTb B KaXAOM clydyae oco00 B 3aBUCH-
MOCTH OT XapaKTepa HCHOJb30BAHHS TEPPHTOPHH M AOMYCTHMOM BbI-
COTBI 3aTONJIEHHUS.

[lepronbl OJHOKPATHOTO HPEBHILIEHHs (B roflax) pacyeTHOM HH-
TEHCHBHOCTH NPH pacueTe AOXKAEBOH KaHaJH3allMH ropoJOB H HO-
ceqkoB mpunumaiorcs mo ta6ua. 10. [Ipn monbsoBauun stoii Taban-
ueit cjaeiyer HMeTb B BHAY, YTO NpH mjaowaan GacceilHa GoJblue
150 2a npu niaockom peabetde u Gosbire 20 22 NpU KPYTOM MEPHOA
OJIHOKPATHOTO NMpEBBIIIEHHS] MPHUHHUMAETCS pasHblii KaK AJsi OTHAeNb-
HBIX KOJIJIEKTOPOB OaccefiHa, Tak W JJs PasJHYHBIX YacTell OZHOTO
KoJlteKTopa. MeHbline U3 yKa3aHHBIX B TaO/. 10 BeJHYHH mepHOLOB
CJIelyeT OTHOCHTb K CPeAHHM YCJOBHSIM ropoioB, GoJbline — K Ma-
THCTPaJNbHBIM yJHLAM H miaowagaM. Jis mapKoBbIX TeppHUTOpHit
W pPallOHOB C PeAKOH 3aCTPOHKON OTAeJbHBIMH 3LaHUSAMH NepPHUOABI
OZHOKPATHOTO MpeBbIIIEHHs] PacyeTHOH MHTEHCHBHOCTH MOTYT OBITh

TMOHMKEHBbI NPOTHB YKa3aHHbIX B Ta6.1. 10.
Ta6auya 100

TMapameTp gy

Xapakrepuctuka GaccefiHa
s0-70 | 709 | 9o—100 | >100

IMaockuit  peaved  (cpeanwit | 0,25—033 |0,33—1 | 0,5—1,5| 1-—2
YKIOH TNOBEPXHOCTH 3eMJH Oacceii-
Ha MeHbwe 0,006) niomanu . 6ac-
cefina 1o 150 2a

To xe, 6oaee 150 2a 033—-0,5 {05 —1,5| 1-2 2—3

CKIIOHBI, COYETaHHS CKJIOHOB C
NAOCKHMH IIOLIAAKAMH U TalbBerH:

npu niowanu Gacceitna xo 202¢ | 0,33—05 |05 —1,5| 1—2 2—-3

T0 *e, ot 20 mo 50 z2a 0,5 —1 1-2 2—3 3-5
. = » 950 , 100, 2—-3 3—5 5 5-10
6onee 100 , 5 5 10 10—20

2. KO9®dULUUEHT CTOKA

Ilpn pacuere cTOKa mnNOTEpH €ro MOTYT YYHMTHIBATbCA MYTEM'
YMHOXKEHHS HHTEHCHBHOCTH BbINaJeHUs NOXKASA Ha HEKOTOPbI Ko3¢-
(HUHEHT, MEeHbIUMH eAMHHUbl (TaK HasbiBaeMblil KoO3(pdHUHeHT-
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CTOKa 1), WM BBIYHTAHHEM H3 HHTEHCHBHOCTH BBbINAJEHHsI HHTEH-
CHBHOCTH MOTepb CTOKA. B ruapoJiornueckux pacuetax Haxo4HT NMpPH-
MeHeHHe KaK NepBBl, TaK W BTOPOH cmoco0 yuera MOTePb CTOKa.
B npakTHKe KaHa/M3aLHOHHBIX PacyeToB NPHMEHsETCS JHMIIb mep-
Bblil. B creunguueckux yCJIOBHSAX 3aCTPOEHHBIX TEPPHUTOPHi, npen-
CTaBJAIOLMX KOMIIJIEKC Pa3HOOOGPa3HBIX MOBEPXHOCTEH, NPUMeHEeHHe
K03 punMeHTOB cTOKa 6oJiee YAOOHO H BEJHUMHBI MX HMEIOT [0CTa-
TOYHOE 3KCIepHMEeHTaNbHOe 060CHOBaHHeE.

Kak noxasanu uccienosanus JIHUM AKX (H. H. Benos {10]
u JI. T. AGpamosa [11]), Ko3(puUHEHT CTOKA 3aBUCHT HE TOJNBKO OT
pola MoBepXHOCTH, HO M OT MHTEHCHBHOCTH M MPOLOJIKUTEIbHOCTH
noxas. TIpu BOLOMPOHMLAEMbIX MOBEPXHOCTAX (IPYHT, rasoH) Ko
3Q(UUHEHT CTOKAa B 3HAUMTEJbHOH CTENEHH CBfi3aH C BJAXHOCTBIO
rPyHTa, KOTOpasi MEHsIeTCS B 3aBUCHMOCTH OT COCTOSIHHSI MOTOAbI 0
BbIaJl€HHs PAaCUETHOrO JOXKAA.

Onpenesnenne KoadduluueHTa CTOKa MPOH3BOAUTCA MO (opMyiie:

b =2¢""t", (6)
rA€ ¢ — MHTEHCHBHOCTDb I0XKAs B 4/CeK - ea;
{— MpOJO/IKHUTENbHOCTb LOXKISA B MUH;
2— K03 dHUlHeHT, 3aBUCALIMH OT POJa IOBEPXHOCTH.
3Hauenus Ko3((PUUHEHTA 2 A5 Pa3UUYHBIX MOBEPXHOCTEH NPH-
BefleHbl B TabJ. 11. JIjisi BoJOHenpOHHL@aeMbIX MOBEPXHOCTEH (KpbI-
mH, acanbro6eron) Ko3(p(UIHEHT 2 3aBHCHT OT nMapaMeTpoB (op-
MyJibl MHTeHCHBHCCTH (1); BeJqMuHHBl ero faHel B Taba. 12.

Ta6aruya 11
MocTosHHB
Poxn nosepxnoctu Koa(bd): LEHT Kosq)c?::: et
$n
‘Kpoiun u acdanpbtobeToHHBlE NMOKPLITHS [To taba. 12 0,95
BpycuaTtble MOCTOBBIE M ucpHble 1EGEHOUHbIE MO-
KpbITHS 0,224 0,60
ByabiKHBIE MOCTOBBIE 0,145 0,45
eGeHouHble Genibie MOKPBHITHS 0.125 0,40
Fpasuiinele n0poxxH 0,090 0,30
[pyHTOBBIE NOBEPXHOCTH 63 HCKYCCTBEHHOro MO-
KpbiTUsS (CIJAHUPOBAHHbIE) 0,064 0,2-0,25
Ta3oHm! 0,038 0,1
Ta6auya 12
A
x 200 | 300 | 400 | 500 | 600 | 700 | 800 | 1000 | 1200 | 1500 | 2000 | 2500
MeHb1e

00(.565.5 0,350,321 0,30 | 0,29 | 0,28 | 0,27 | 0,26 | 0,25 | 0,24 | 0,23 | 0,22 | 0,21
,65 u
Goabure| 0,36 | 0,33 [ 0,31 { 0,30 | 0,29 | 0,28 | 0,27 | 0,26 | 0,25 | 0,24 | 0,23 | 0,22
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Kak npasuso, GacceiiHbl KOJJEKTOPOB JOXKAeBOH KaHaJH3allHU
COCTOAT M3 MJIOMafieli C MOBEPXHOCTAMH pasuoro posa. ITosromy
B pacueT BBOLHTCH CPelHHI KOIPGULUHUEHT Z¢p, BBIYHCASAEMBIH Kak
CpellHsis B3BelleHHas BeJMYHHAa W3 YaCTHBIX 3HayeHHH 2 MO COOT-
HOIUEHHIO POJIOB NOBEPXHOCTH:

2f - 2ofs + Zafa koot 2,
ch= 1 2J 2 fos n/n s (7)

rae fy, fo, fy— nuomann Kaxaoi noBepXHOCTH B Y OT Beeit mio-
manu Gacceiina;
2, 2,, Z,—uacTHble 3HaueHHsi KOShGhHUMEHTA IS KaXKIOMH
NOBEPXHOCTH.
PacyerHblfi Koo ¢uuHeHT cTOKa mpH 3ToM OyZeT paBeH:

Ll) __chqoe 01 (8)

YuuThiBas, YTO NPH 3HauYeHUAX Kod(hGHULHeHTa CTOKa, OJH3KHX

K eJMHUIle, MePeMEHHOCTb ero (NMpPH H3MeHEHHH HHTEHCHBHOCTH H .

NpPOJOIKHUTENBHOCTH) MPAKTHYECKH TepsieT CMBICH, MpH npeobaana-

HMHM BOJOHeNpOHHLIaeMbiXx NoBepxHocTell (GoJbme 309 Bcelt mao-

mand) ko3 UUHEHT CTOKAa MOXKET NMPHUMEHATbCS IMOCTOSHHBIM, He

3aBUCAIIHM OT HHTEHCHBHOCTH M MPOJOJKHTENbHOCTH HOXK/S.

B stoMm canyyae cpennuit pas Gacceiina kos3h@HLHeHT cTOKa Oynper
paBeH:

q) — q’lfl+'~l‘2f2+¢3f3+"‘+q’nfn (9)
P 100 ’
rae fi, fo f3... —maowanap Kaxaoi nmoBepxHocTd B % OT Bced
TJIOILA 11
9y, &3, §3... —uacTHble 3HAUEHHS NMOCTOSHHBIX KO3(pQHIHEH-

ToB cToka (raba. 11).

Boabuue oseneneHnble miaowanu (cajisl, mapku), He HMeOIHe
NOXKJeBOi KaHanu3auMu (3aKpbITOH HJIH OTKPHITOH), B PacueTHyIO
BeJHYHHY NJIOLLAH CTOKA He BKJIOYAIOTCA U MPH ONpefleJeHHH cpej-
Hero Kos¢¢dHuuueHTa cToKka He yuuTbiBaloTcA. HebonbliHe 03e/eHEH-
Hble nJowanu, (moJjocbl GyJabBapoB, OTAeJdbHbl€ Ta30HBI H T. IL.)
JOJIKHBl BXOJHTb B PacueTHYIO BeJIMUHHY MJOLIAAH CTOKa Gaccefina
H MO3TOMY HX C/leJlyeT YYHTHIBATb NPH ONPELeJeHUH CPEeIHHX KO-
3¢ GHIHEHTOB CTOKaA.

Ilpu BBeseHun mepeMeHHoro KosddulHeHTa cToKa B ¢opmyay
HHTEHCHBHOCTH AOXKIA moayyaeM (opMy/Jy HHTEHCHBHOCTH CTOKA:

Q=g =12¢"" 1" g = 254" "' =
12 _
= ;‘"'gan [#/cek-zal. (10)

Ha puc. 13 nan rpadux Ans BeuMCAeHUs Beauyunsl A2 npu
paBHbIX 3HAUEHHAX A.
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IIpn npuMeHeHMM MOCTOSHHBIX KO3((HULHEHTOB CTOKa (opMyid
HHTEHCHBHOCTH CTOKAa BbIPA3HTCA:

Qi =4ep7 =7 % [#/cex-2a]. (11)

3. BPEMSl NOBErAHUS U YYET 3ANOJIHEHUS
CBOBOAHOHM EMKOCTH TPYBE NMPH BO3HUKHOBEHHUH
HAMIOPHOI'O PE)XXHUMA

[TpoJO/MKHTENbHOCTb PaCYeTHOTO NOXKAS, SBASIOUIASICS OLHHM
H3 OCHOBHBHIX (DAKTODPOB, ONpee/sIOIMUX PAaCXobl JOXKAEBOTO CTOKa,
JIOJIKHA TPHHHMaTbcs DaBHOH BpeMeHH moberaHus.

Bpemsi noGeranus ck/aafbiBaercss U3 MPOLOJKHTENBHOCTH MpO-
0era BO/bl MO NMOBEPXHOCTHbIM MYTSIM CTOKAa 10 A0XKAEeNPHEMHHKOB
H NPOLO/JKHTEIbHOCTH NMPOTeKaHHs mo TpyOaM [A0XK/AeBOH KaHaJH-
3allHOHHOA CeTH [0 paCCYHThIBAEMOro CeyeHHs.

Bpemsa no6eranus mo moBepXHOCTH A0 AOXK/AeNpHeMHHKa OOBIYHO
Ha3blBaeTCsi BPEMeHeM NOBEPXHOCTHOH KOHLEHTpPaluH.

llpu cnabGoMm pa3BUTHH J0X/€BOi KaHAIM3aLLHOHHOH CEeTH, KOraa,
npexje YeM MOmacTb B JOX/JEMDPHEMHHK, AOXKJAeBas BOja MpoTe-
KaeT 0oJbliHe PAacCTOSIHUSA M0 JOTKAM MPOe3[ 0B, H3 00Liero BpeMeHH
MOBEPXHOCTHOH KOHUEHTPaUWH 0COG0 BbIANACTCA NMPOAOIKHTEID- -
HOCTb IPOTOKA MO 3TUM JOTKaM.

B YCJIOBHAX MIOWAJI0K NPOMBIILIERHBIX npennpuﬂmu BpeMsl Io-
BEPXHOCTHO! KOHIEHTPALHH DPeKOMeHAyeTcs [MPHHUMATb PaBHBIM
5 Mun, MpUYeM MNPOJOXKHTENbHOCTb INPOTOKA MO JOTKAM BKJIO-
yaercss oObIYHO B 3TO BpeMs. Dosbliasi ero BeqHyHHA MOXKeT ObITh
NPHHATA Ha OCHOBe ClneuuaJbHOro 060CHOBaHHSA mpH caaboit miaoT-
HOCTH 3aCTPOHKH M CPeJHeM DacCTOSHMUU OT 3[aHHUA A0 AOXKIENpPH-
eMHUKOB Ooukite 100 m. Ilpu stom cregyer uMers B BHAY, 4TO
BpeMsl NIOBEPXHOCTHOM KOHLIEHTPALlMH Heslb3s Ha3HAuaTb MO OJHOMY
He XapakTepHOMY AJs Hallledl MOWafKu IJHHHOMY MyTH CTEKaHHS
HJOXIEeBhIX BOJL.

B ropoaax ¥ nocenkax npH HaJMYMH BHYTPHKBapTaJbHHIX 3a-
KPBITHIX CeTell BpeMsl MOBEPXHOCTHOIH KOHIEeHTpauuu Oepercss pas-
HbIM & MuM; NMpHU OTCYTCTBHU BHYTPHKBapPTaJbHOH JOXKJeBOH KaHa-
Jqu3aluy 4 6osbLioil rny6uHe kBapTaJjoB (6osabuie 100 ) oHO yBe-
anyuBaerca g0 10 mun.

Bropas uacte of6umero BpeMeHH f0GeraHusi — MPOJOJIKHUTENb-
HOCTb MPOTOKa No Tpy6aM — ompeje/sieTcsl Kak CyMMa IIPOJOJIKHU-
TeJbHOCTH MNPOTOKA MO OTAENbHbIM YYaCTKaM KaHaJH3alHOHHOM
cerh. Ha Kaxpom yuyacTke NPOJO/IXKHTENbHOCTb MPOTOKA MOJY-
yaeTcsi B MPOILECCe THAPABAMUECKOTO pacyeTa MyTeM AeJeHHst JJIHHbI
yyacTKa Ha PacuyeTHYIO CKOpPOCTb TeueHHs. [lJs yuera MocTeneHHOro
HapacTaHHsl CKODOCTeH TeuYeHHsl MO Mepe YBeJHUYEHHS HaMOJHeHHs
Tpy6, Kak nokasaa A. A. CypuH [12], npoLoJKHTEIbHOCTD, ONpPeae-
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fieHHds mMo MaxkcMMafbHOH (pacueTHOH) CKOPOCTH, AOMKHA YMHO-
)KaTbcd Ha Koagpduuuent 1, 2.

HoxneBasi Kanainu3alliOHHas CeTb HHOTAA paboTaer MOA
HalopoM, MO3TOMY NPH pacyeTe ee HEOGXOAMMO YuHUTHIBATh Ha-
mopHBIl pexuM, Mpes yuera 3TOro pexuma, BhepBhle BbICKa3aH-
Has B 1933 r. H. H. BenoBbiM, B Hacrosiiiee BpeMsi He BbI3blBaer
COMHEHHUH.

HanopHblil pexuM B J0X1eBOH KaHa/JM3alHOHHOH CeTH NMPHBO-
JUT K MOBBIILIEHUIO Tbe30METPHYECKOT0 YK/IOHA H K 3aMO0JHEHHIO CBO-
GonHoll eMmkocTH TpyO, obGpasylouieiici u3-3a HEOLHOBPEMEHHOTO
BO3HHKHOBEHHUSI PACUYeTHbIX PaCXOJO0B Ha Pa3HbIX yyacTKaX KOJJeK-
Topa. 3amnoJjHeHHe 3Toil cBOGOLHOH eMKOCTH B TpyOax BeJeT K Bpe-
MEHHOH aKKyMyJslUUH BOABI M 3HAYUTENLHO CHHXXAeT MaKCHMaJib-
Hble nHKOBble pacxoanl. Kak mokasano HcciefoBaHHE 3TOTO
Bonpoca [13], 3¢(eKTUBHOCTL TAaKOTO caMOperyJHpOBaHHs CTOKa B
3HAYUTENbHON CTEeNeHW 3aBUCUT OT XO4a M3MeHEeHHS] HHTEHCHBHOCTH
B Ipolecce BblageHuss AoxnidA. Hacro BhmajamooLide AOXIU C Ma-
KCHMYMOM HHTEHCHBHOCTH BHauyaje OKasblBaloTcs W HauOoJjee Bbl-
TOAHBIMH C TOYKH 3PEHMS PeryJHpPOBaHHS CTOKA; MHKOBbIE Pacxonbl
NPH TakUX JOoXKAAX yMenpmaiorcss 10 40—509%. Cpenxee ymenblue-
HHE MaKCHMaJjbHbIX PacXOJO0B M/l pPa3HblX THIOB A0XK[IeH, KOTOpoe
¥ CIeLyeT NPUHUMATb C HEKOTOPHIM 3amacoM IPU NPOEKTHPOBAHHH,
OKa3blBaeTCsl HecKoJbKO MeHbmHM (156—28%). Ilockosbky akky-
MyJSiUsl BOABl B CETH NMPHUBOJUT K TODMOXKEHHIO CTOKa, caMopery-
WJIMPOBaHHE CTOKA NMPH 3ano/IHEHUH CBOOOAHOH €MKOCTH TPYyO MOXeT
GBITb YUTE€HO BBEAEHHEM KO3 (HUHeHTa, GO/bIIero eJuHUIb, AJs
MPOJOJIXKUTENBHOCTH MPOTOKOB M0 KaHA/JIH3aLUOHHOH ceTH. ITOT
KO3 (HIUHUEHT B CPeJHEM C HEKOTOPBIM 3amacoM MOXeT OblTb MpH-
HAT paBHbIM 1,67. Bmecre ¢ ynoMsiHyTHIM Bbille KO3()(HLHEHTOM
A. A. Cypuna noayuaem oGLIHH KO3(DGHUUEHT MPOLONKHTENBHOCTH
nporoka mno tpy6am —1,67.1,2 =2.

Cnenyer oTMeTuTh, YTO mNpHMeHeHHe Koddduuuenta 2 B
OOVIBIIHHCTBE CJyyaeB IPUBOIUT K HekotopoMy 3anacy. Ecau
OPHEHTHPOBaThC  Ha HaubGoJee YacTO BCTpeYalOLUACA XOI
BbIIAJlEHUS AO0XK[Is, TO 3TOT KO3((PHIHEHT cJefoBaso Gbl yBeJaH-
YUTh.

3anonHeHne cBOOGOAHOH eMKOCTH TPYG NpPH HAaNOPHOM peEXHMe
Oyzer MMeTb MeCTO NpPH JIOOBIX YKJOHax Tpy6. JIMIIb npu peskux
H3MEHEHHSX YKJIOHA Mo Tpacce KOJJeKTOpa H MpH OYeHb GOJbIIMX
yr.aonax (6osbie 0,01) MoXeT NPOMCXOAUTL HEMOJIHOE 3alOJHEHHE
cBo6GOgHO! eMKocTH. B 3THX cayuasx, Kkak u IpelycMaTpHUBaercs
NEeHCTBYIOLIHMH HOPMaMH, BMeCTo KodpduuueHTa 2 MoxeT OblTb
nipuMeHeH ko3¢ duuuent 1,2—1,5.

Takum o6pa3oM, pacueTHoe BpeMsl go0eraHus

t=tK+r2 :}” [mun], (12)

3* 35




rie t,— BpeMs NOBEPXHOCTHOH KoHUeHTpauuu (5—10 mun);
r— k03(pQUuUUeHT yuyeTa 3amoJHeHUS CBOOOJHON EMKOCTH
TpyO, paBublit 1,2—2;
1, — LJMHBl OT[eNbHbIX yYaCTKOB;
V,— pacueTHble CKOPOCTH Te€UeHHS Ha OTJAEJbHbIX y4acTKax.
B psane cnyuaes uesecoo6paseH ydyeT yBeJHYeHHs Nbe30METPH-
YeCKOro YKJIOHA, HECMOTPSl Ha TO, UTO YBeJHYeHHe OTBOJLOCMOCOG-
HOCTH CeTH NPU HANOPHOM peKHMMe NPOHUCXOAUT IJIaBHHIM 00paszoM
3a CueT 3amnoJiHeHHs1 CBOOOHON eMKOCTH TPyO. YBeJqHUeHHe YKJOHA
YVUUTHIBAeTCs BBEJEHHEM CIellHaabHOro KodgpduiHeHTa HanoPHOCTH

I1. H. Benosa
_ 1 (a+ 13— ]"
kﬂ - Va——l—l [ 1,5a ’ (13)

— H .

rae  a=--;

H— rnyGuna 3anoxenus: uwenbird TpyOosl B BEPXOBbe KOJJEK-

TOpA;
h— majenue wWeablrd TPYOB! 1ia MPOTSKEHUH KOJJIEKTOPa;
n— nokasartesb CTeNeHH B (OpPMyJse HHTEHCHUBHOCTH.
Koa¢dduuneHT 11anopiiocTH BbIYHCASETCS AJsi BCErO KOJJEKTOPaA,

ec/H yCJOBHasl NMbe3OMeTpuuecKasl JIMHUSL HUrile He OyaeT BBIXO- -
JUTb Ha NOBEPXHOCTb 3eMJid U lie OYAET OMyCKATbCs HUXKe IIeJbITH

TpyObl (puc. 14).

12 J 1 2 8

TITTTTTTTTY
>~
~

Puc. 14. PacueTHoe mnoJoxenHe Nbe3oMeTpHUYECKOH JIMHHMH

Kak BuaHO u3 puc. 15, KO9PHULUHEHT 11aIOPHOCTH HMeeT NMpPaK-
THyecKoe 3HaueHue npu a>0,4--0,5, no3TOMy OH He MONYYHJ LIM-
pPOKOro pacnpocTpaHeHHs B NpakKTHKe NpoekTHpoBauusa. OnHako
NpUMeHeHHe ero NPH pacyeTe KOPOTKHX KOJJIEKTOPOB, MPOKJajibl-
BaeMblX B IIJIOCKOHl MECTHOCTH, C/lelyeT CUHTaTb LenecooGpasHbIM.

Koadduuuent namopHocty BBOAUTCS NPU pacueTax B JOMNOJHE-
HHe K pacCMOTPeHHOMy Bbillle crmocody yyeTa 3amnojHeHHs CBOOOX-
1i0d eMKOCTH TPyO NmpH BO3HMKHOBEHHH HANOPHOTO PeXHMa; Ko3¢-
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buuueHT k£ M8 NPOLOMKHTENbHOCTH MPOTOKA MO CeTH U KO3 -
IMEHT HAMOPHOCTH &, HE HCKJI0YAloT APYr ApYra.

ITpn pacuere OTKPHITHIX BOJOCTOKOB BCTpeyaeTcss HeO0OXO1H-
MOCTb HaXOAHTb pacueTHOe BpeMsi HobGeraHHs mo JOTKaM. ITO

§0 BRR AN
NG
gﬂ? ]
gog 5 = n=075
N : n-(63
501{ /7=0,55
§0,3
02
St
S
x 90 (2 3 4 5 6 1 & 3 4
v K
(I-Tm,;*h

Puc. 15 T'papux Ko3dpuLHeHTa HANOPHOCTH

BpeMsda onpeessaerca nyTeM AeJieHHA LJHHBI yyacCcTKa JIOTKA Ha CKO-
POCTb T€UEeHHS B HU30BOM CEUE€HUH YyuacCTKa JIOTKA, NpUUYeM IJs yue-

Ta 1lapaCTaHdUsl CKOPOCTH [0 MakcHMa/bHOH BBOAUTCA K03 dH
LM1eHT, paBublil 1,25:

=105 )-8, (14)

rae l,, H U,— COOTBETCTBEHHO /J/IUHbl YUYaCTKOB U CKODOCTH Teue-
HHUA B KOHILE KaxXJA0Tro yuyacTka.

4. OCOBbIE CJIYYAU ONPENEJEHHS PACYETHBIX PACXOIOB

B npakTuke NpoeKTUPOBAHUS MHOT[a BCTPEUAIOTCS 0COObie Cay-
yaH, Korja onpejeseHHe pacueTHLIX pacxonoB TpeOyeT HEKOTODPBIX
KOPPEeKTHBOB HJIM CIleLlHanbHbIX MpHeMOB. PaccMoTpuM cJaenyolue
clydau: CTOK ¢ OOJIBIIMX IJIOLLafel, pe3Kas llepaBHOMEpPHOCTb pac-
npejesieHus MJOLIAJeH CTOKA 1O [JiHile KOJJAEKTOpPa U CYMMapHbIi
" CTOK C HECKOJIbKHX CaMOCTOsITe/blIbIX Gacceiios.

Crok ¢ Gonbmux naouasneir. Ilpn Goabliux pasmepax
6acceiiHOB OT/Ae/NbHbIX KOJJIEKTOPOB BCTaeT BONpoc 06 yuere mpo-
CTUPAeMOCTH AOXKJEBbIX TyY U HePaBHOMEPHOCTH BbINAJEHHS [0XK-
Zeit no naomanu. OQHaKO BONMPOC ITOT ellle HYK71aeTcs B LaJjbHel-
IIMX TINATENbHbIX HCCJAELOBAHHUSX H CJOXKHOCTb €ro 3akJoudaercs
B MHOroo6pa3uu [L0xJeil, BbMajaloUIUX ga)e B OJHOA MECTHOCTH.
Hoxnau, Kak .MoKasblBalOT Ha0J/I0JeHUsI, MOTYT OXBaThiBaTb pasHble
10 NMJIOHIAJH TEPPUTOPUH, NPHUEM HHTEHCUBHOCTb OPOMIEHHS HHOTJA
6biBaeT KpaliHe HepaBHOMEpHA.

B cooTBeTCTBUH € CYyIECTBYIOIUMMH HOPMaMu pacuera HOKIe-
Boi kaHanusauuu [1] mpu nnouranu Gacceitna Menbme 300 ea He-
PaBHOMEPHOCTb BhiNaJleHUs [JOK/Jel BOBCE HE YUMTHIBAETCS H JIHIIb

a7



npu GONbIINX NJOIAAAX K HHTEHCHBHOCTH JOXJeH, MOJyYyaeMoi no
o61uM ¢GopmysaaM, L0JKeH BBOJUTbCSA NONPaBOYHbIH KO3(HIHEHT,
3HaYeHHUs KOTOPOTO NPHBOAATCA HUXKE.

Maowags B2a . . . . .300 500 1000 2000 3000 4000
L T 0,96 094 091 087 083 0,80

Peskas HepaBHOMEPHOCTb pacnpefeneHHUSd
naomanei cCTokKka no AJMHe KOJJEKTODpa. B npakruke
NPOEKTHPOBAHUSI BCTPEYAIOTCSI CAy4YaH, KOrjaa ¢ 4aCTH IJIOILAAH NPH
pacyeTHOM MPOLOJNKHUTEAbHOCTH, COOTBETCTBYIOIIEH eil, MoJaydyaercs
pacxon 6o.nbm14|"4, YyeM CO BCell MJOLIAAH NMPU MPOAONKHTENbHOCTH

JOXK I, paBHOH MIOJTHOMY BPEMEHH }1068]"81—!145{
PaccMoTpum cTok ¢ 6acceiina, nmokasanHoro Ha puc. 16,a. TIpu Tako#t xom-
¢urypauuu GaccefiHa MOMKeT UMeTb MeCTO CJlyuya#, KOrZla pacXofl JOXKAEBOT0o CTOKa3

R
o
F =30 “I’ o
Ty AL
- b T
t,‘]z i t2=25
6) 6)
feir | e Shoos
1= 2= = n "
y-075 | p- 0 AN AN
< J -t il
— t,=/0——'~—-t,;-h7—» -~ ;=0 el bp=10+
I l
J L

Puc. 16. Cxembl GacceiiHoB ¢ HepaBHOMepHBIM pac-
npelesenneM muomajeil (3KBUBAJEHTHHIX H OTHe-
CEeHHBIX K BPEMeHH MPOTOKa MO KOJJIEKTOPY)

co Bcero Gaccehna (miomann Fy+F;) 6yner menblue, ueM ¢ ero uacTu (miso-
wanp Fi),
AF A(Fi+ F) ¢

(¢ + 1) + to]" [2(t + £y +15) + )"

[pennonoxuM, uro F1=30 ea, Fo=10 2a, t,=12 mun, t,=25 mun, tl=6 MUH,
t, =3 mun, toy=>5 mun, n=0,67, $=0,6, A=400.
Torna pacxon co Bceit nuowann
400 (30 4 10)-0,6
Qe=—r X,
[2(12 £25 + 3) + 5]%

= 565 a/cex.
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Pacxon ¢ yacTH MUIOMWAAN MPH €e PaCYETHOM AoKAe

400-30-0,6
[2(12 + 6) + 51967

Q=

=605 a/cex.

V3 npuBeneHHOro mpuMepa BHIHO, HACKOJbKO HEMpPaBUJIbHA
JoJ2KHa ObITb KoH(UrypauHus GaccefiHa, YToGBl PACXOA C YacCTH ero
okasaJjcsi 6osblile, yeM cO Bcero GaccefiHa. B Hamuem npumepe own
Jauwb Ha 6,59, menblie.

HepaBHoMepHocTh pacnpeneneHHs] MJOIIAAM MO JJAHHe KOJJIEK-
TOpa NoJyyaeTcs NMPH Pe3KHX pa3HULlAaX B Ko3(dHUHEHTaX CTOKa
HJIM IPU H3MeHeHUH penbeda.

Ha puc. 16, 6 noxa3san 6acceiiH, cocrosmuft H3 ABYX "acTefi ¢ pa3HBIMH Ko3d-
¢duunentamu croka. Ilpu Tex ke, 4TOo M B NepBOM NpuMepe, 3HAYeHHAX A u N
NONYUYUM:
pacxon co BCell MJoIamu

Qi2= 2(10+104+6)+5

pacxon ¢ niaomany Fy

Q

400 (154 15)-0.45
(15 + 15) 1087 =365 afcex;

400-15+0,75
T [2(10 +6) + 5%
Ha puc. 16, 8 mokasan GacceilH, COCTOSILAA W3 ABYX uacTeil: NMJIOCKOH Bepxo-
BOft u KpyTofi Husosofl. [Tpuunumas Te e 3nHaveHns A u n, a kKo3QPULHEHT CTOKA

ans o6oux vacrelt GaccefiHa paBHEIM 0,5, mosnyuaem:
pacxol Co BCeH mJollagu

0y .= 400 (24 + 8)-0,5
L2725 + 10 4 6) + 5]
pacxox c¢ miaowagu Fy

Q

=405 a/cex.

=492 a/cex:

_ 400-24-0.5
T [2(5 + 6) + 5]%¢7

M3 Bcex 3THX MPUMepOB BHUAHO, UTO HEOGXONMMOCTb MOBEPOU-
1IOT0 OMpeJeJieHHsT pacXoia € YaCTH MJIOLIaTH MOXKET BCTPETHThCS
He yacToO U Jerko oOHapyKHBaeTcs B mpoliecce MPOEKTHPOBAHHUSA.
"Caenyer UMeTbh B BHAY, UTO YCJOBHS 06pasoBaHMst MaKCHMaJbHOTO
pacxona He co Bceil maomanu GacceiiHa CTOKa, a JULIb ¢ ee YacTH
co3galTcsa npH Gosabmux mokasatensx creaend n (0,70—0,75)
Jerue, ueM npu maabix (0,5—0,6). Takxke BepOSITHO Takoe MOJOXKe-
HYe MPH COBMARAIOILEM [elfiCTBHH OJHOBPEMEHHO JABYX H BCEX TpeX
M3 YKa3aHHbIX Bbille hakTopoB. Hanpumep, B BepxXoBbe KOMJIEKTOPA
pacrnoJiokeHa YIAJHHeHHass NJockas vacTb GaccefiHa ¢ 6GOJbHIMM
NPOLEHTOM BOJONpOHHLIAaeMblx mnoBepxHocTell. Oco6Goe BHUMaHHe
JNO/MKHO ofpamartbcsi Ha OacceifHbl AJNHHHBIX KOJJIEKTODOB C MpoO-
JOMIKUTENbHOCTBIO NpoTOKa Gosbiie 25—30 mun (1500—1800 cek),
3HAUHTeJNbHO MpeBbIlIalollell BpeMs NMOBEPXHOCTHONH KOHLEHTpALHUH.
Jlns KOPOTKHUX KOJJEKTOPOB NMPOBEPKa Ha pPacXoi CTOKA ¢ YacTH
GaccefiHa H3NUIIHAS,

= 533 a/cex.
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Crnenyer elie 3aMeTHTb, UTO ClelMaJbHas NMPOBepKa Pacxo/0B
CTOKa C BepPXOBhIX uacTeit OacceiiHOB (pacmoJjoxkeHue, oOpaTHOe
yKa3aHHbIM Ha puc. 16) He TpeGyeTcs, Tak Kak MmonoOHBle cayuau
KOHTPOJIMPYIOTCS B CAMOM NpoLecce THAPABIHIECKOro paciera Koi-
JIEKTOPOB.

Crtok npu Goabwoil BmUTHBAalwel cmocobHo-
CTH MOBepXHOCTH. Ilpu pacuete 10XK/1eBOro CTOKa CO 3HAUH-
TeNbHBIX MO pa3MepaM OTKPBITHIX I'PYHTOBHIX MOBePXHOCTEH Hauo
YUHUTBIBATb, YTO AJHTe/NbHble J0XKIH (COOTBETCTBYIOLIME BpEMEHU
nAo6eranusi) He BCerja MOTYT AaTh CTOK co Bceit miomand. Mcrun-
Has MTHOBeHHAsi HHTEHCHBHOCTb B KOHIe [10XKIfA, Aalollas [axe
OTHOCHTEJbHO OOJbIIYI0 CPEAHIO0 HHTEHCHBHOCTb, MOKET OKa-
3aTbCA MeHbllle HHTEHCHBHOCTH BnuTbiBaHus. OueBu1HO, UTO OAIIO-
BPEMEHHOro CTOKa co Bcero 6acceiiHa B 3TOM Cayuae He Gyner.

[TpegenbHast NPOOIKUTENBHOCTb 10K IS H, C1€10BaTENbHO, Mpe-
JenbHoe BpeMsi noberaHusi, obecreuuBalouiee CTOK CO BCeil OTBe-
yalollell eMy nJoulany, MoxeT ObiThb ompenesneHo mo dopmyde [3]:

1

tnpen=l

rae A u n—napaMerpbl GOpMYJbl HHTEHCUBHOCTH JOXKS;
Ly — MHTEHCHBHOCTDb BIIUTHIBAHUS.

OpueHTHPOBOYHAS HHTEHCHBHOCTb BNUTHIBAHUS B MM/MUH B Mpe-
penax 1—2 « nocie Hauana goxas mo kpuBbiM H, H. Yeropaesa
npuBeleHa HHXe:

TJIHHa, COJIOHllb[ CYFJIMHUCTBIE . . . . « . ¢« « . « . & .0

TYUYHbIf UEpHO3E€M, CYTMMHOK . . . . . . . .0
KallTAHOBbIE IIOYBLI, YE€PHO3EM 06l>l'-lHl>Ild COJIOHlel cy-

necyaHete . . . ., e oo ...0

3aJ€pHOBAHHbIE cynecu CepOJIeCHble I'lOlle! e e e . .0

0

0

0,0064 (1 —n) |n

Ign

(mun], (15)

YHCTBHIE OTKPBITBIE CYMECH . v & & & o o v o o o o «
. R mecKH . . . . . . . .

Hanpnmep, ecii A=300 u n=0,67, To ana nJowanu, npex-
CTaBjswomeld co60il 3aJepHOBAHHYIO Cymech, Mpejesbiiasi MPOIOJ-
KHTEJbHOCTb PACUETHOTO 10K A Gy/er:

300 1,5
tiper = [M0'006 g’g 0'33-] = 5,2 MUH.

Ecau B naHHBIX yCMOBHsIX BpeMsi 10GeraHusi Mo paccMaTpHBae-
MOH MJOWaa¥ MpeBbllIaeT 5,2 MUK, TO NOXKAEBON CTOK CJAeLyeT
PaccYMTLIBATh JHIIb C YACTH MJOLIALH, COOTBETCTBYIONE BPEMEHH
noGeranus 5,2 mMun.

CToK C ecTeCTBeHHBIX mJouajgeil, NpHUJETaIo-
MHUX K NJAOMAaAKe OPOMBIIINEHHOTIO NPEeANMPHUSTHS.
B HexOTOpbIX cayuasiXx KOJJIEKTOPHI 10K/1eBOM KaHAaJH3aLUU NPUHHU-
MaloT CTOK C eCTeCTBEHHBIX BOJ0CGOPOB, MPHJAEralolliuX K Maouiaike
H DacnoJoXeHHbIX Bblllle ee. B 3TUX cayuasx pacxoj CTOKa omnpeje-
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aseTca cornacHo MHCTPYKLUHH MO pacueTy CTOKa C MaJsbix Gacceii-
HoB (BCH63-61) Muntpanccrposs CCCP  (Tpaucxkennopusaar,
1962 r.).

IMpu Hebosbmnx pa3Mepax eCTeCTBEHHBIX BOJOCOOPOB MJIO-
waneio 10 1 xkm? pacxox CTOKa MOXKET BBINOJHATLCA MO HOPMaM.
IpUHMMAaeMbIM JUISI pacyeTa HOXKIEBOH KaHasusauuu. Bpems noGe-
TaHUs NPU 3TOM ONpefensieTcss B COOTBETCTBHU C YKJIOHOM MOBepX-
HOCTH U ee xapakTepoM. OpHEHTHPOBOUHbIE BEJIHUHHBI BPEMEHH [0-
Oeranus (no [yOGenupy) mo CKJIOHY u Jory (B MUK Ha Kaxbie
100 » paunbl ora) npuBenenst B Taba. 13.

Ta6auya 13
Penbed Gacceitna
PaBHHHHBIH CJ';?‘?TOSP«?‘ XOJIMHCTHIN | TOPHCTHIH TOPHbII
NoBePXHOCTb
Cpenm«n’l YKJOH CKJOHOB B ThICAYNBIX

s | w | s | w | sw
BonoTHO-HU3Kas 30 15 8 — —
3anecenHas 15 10 6 3 2
JlyroBas u crennas 10 6 3 2 1
CuxabooBpaxucras 6 3 2 1 0,7
CuabHOOBpaxucTas - — 1, 1 0,5
Ckanucras poBHas — — - 0,8 0,4

CymMmMapHB CTOK ¢ OBYX CaMOCTOSTEJNbHBIN

v

GacceflHOB NpH paliOHHOM KaHaJau3oBaHHUU OOCumui

Puc. 17. CxeMa KsHa/NH30BaHMS [BYX OTIAE/NbHBIX
6accefiHoB

NPUHLUMN ONpele/seHHss PacueTHbIX PAcXONOB He NMPHMEHHM B CJy-
Yasx CJHHSHHS JBYX KOJIIEKTOPOB, €CJAH OJHH M3 HHUX fIBJAseTCS Ha
311a4HTENbHOM HPOTAKEHUH TPAH3UTHBIM.
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Onpenenenne pacueTHBIX PaCXOJOB NOC/e CIHSHUS KOJJIEKTOPOB
OT OTHAeJibHBIX GacceiiHOB TpeOyeT crnenuaabHbIX MPHEMOB.

Ha puc. 17 nokasan monoGHuu# cayuait. Ha yuactke 2—3 kou-
JIEKTOp HarpyXeH JHIIb TPaH3UTHBIM pacxomoM c Gaccefina A.
MakcumaJsbHble pacxonsl ¢ 6acceiHOB 6y NyT:

c Gacceitna A

Aby Fa
Q= 4l
A
¢ 6accefina b
_ A Fp
Q[; - _T ’
B

rnef, u t,— BpeMsa jgoGeraHust B npefenax Gacceiinos A u b.

B Touky 8 MakcuMmasbHbl pacxon ¢ Gaccefina A mpuumer B Mo-
MeHT £, + £, ,,- ¢ GacceitHa b — B MOMeHT {4

Ecan
tA + t2—3 = ts,

TO pacXoX B TOYKe 8 GyneT PaBeH CyMMe MaKCHMaJslbHbIX PacXojioB
¢ tToro u apyroro Gacceitna. OxHako B 0611eM ciyuae

tA + t2-3 # tE;
M pacxol B TOuke 3 MOXKeT GLITh MOJIYUeH CJIOXKeHHeM ruaporpacdos
cToka c GacceiiHoB A u B, CIBHHYTHIX Ha BeJHUHHY f,_,.

Ina mocrpoenus runporpaoB cToka HeoOXOZMMO 3HaTb Xapak-
Tep HapacCTaHHA MJOLLaJell CTOKa B KaxJA0M 6acceliHe U 3a/laBaThCA
onpeneNeHHHIM XOAOM BbinafeHus noxnd. J/a1s opHEeHTHPOBOUHBIX
pacueToB B MPAaKTHKe MPOEKTHPOBaHUS MOXKET MPUMEHATHCS YNpo-
meHHb cmoco6, npennoxenublin H. Y. Epmossim [14].

Haun6onbmuit pacxon B Touke 3 MOXKeT NMOJNYUHTbLCS MM MPH MO-
CTYMJIEHHH MaKCHMaJIbHOro pacxola c GacceftHa A, Wiy MPH MaKcH-
MaJbHOM pacxofe c Gacceiina 5. MakcuManbHBIE pacxol ¢ mJo-
wanu A 6yner:

Q, = AYy Fy
A n .
ta

OTOT pacxon mojoiieT K Touke 8 uyepes Bpema £, + £, ; nocae
Hauana croka. Ecou ¢, +¢, ,>t., To pacxon Gacceitna b HaxomuMm

Mo NPONOJIKUTENbHOCTH £, + f,_; CO BCeil ero mIouaiu:
Q= T
5 (Lg +25_3)"
CyMMapHBbI# pacxoi B Touke 3 onpelelHTCs KaK CyMMa pacxoiop

Qs+ Qs
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Ecan £, + ¢, ;<t, 10 pacxon Gaccefina b HaxoihM TaKke mo
NPONOMKHTENLHOCTH [, + £, ;, HO YUHTHIBAs He BCIO muowanp Fj
a uwb Ty ee yacTb Fy, C KOTOPO# ycneer cTeub BOAA 33 BPeMS
ti+t,

Q.= Abg Fg
B g+t 9" "
CyMmmapHblii pacxol B TOYKe 3 HaXOAMUM KK CyMMY PacXOOB:

Qi+ Q5

3aTeM onpepelsieM MakKCHMaJbHBIH PAcXof ¢ Gacceiina b:

AYg F
Qb___-q’_BB_.

tn
b
Ecmu t;>¢,4-¢,_,, To pacxon c Gacceitna A HaxoAuM 0O MpoO
MOJIKHTENILHOCTH [ cO Beelt niiomany F

. AYy Ty
Q=—55—

g
CymMapHBI pacXol B TOYKe 3 B 3TOM ciydae Gyer:
Qs + Q.

Ecmn  £,<t,+¢, ;, T0 pacxon c Gaccefina A onpeaensem
TaKKe M0 NMPOJONKUTENbHOCTH fy, HO JIKIUb C TOH YaCTH MJOLLaLH
faccefina A, ¢ KOTOpOii ycmeer cTedb Bofa 3a BpeMs ts:

. AYaF,
QA - n
b
Cymmapublfl pacxox B Touke 8 Torna 6ymer

Qs+ Q.
HauGosnbmuii U3 noJydyeHHBIX TAKMM MyTeM PacXojloB B TOYKC
3 ¥ IPHHUMAETCs 3a PaCUeTHLIH.

5. PACXOJbl TAJIbIX BOJ,

. Pacxoppl Tanblx BOJ, KOTOPble TaK¥e HOJKHBI OTBOJHThCS JOXK-
IeBOi KaHasau3aluedl, KAK MPaBUJIO, OKa3blBAlOTCA 3HAUYMTEJNBHO
MeHbllle PacXON0B NOXHEBBIX BOA M MOITOMY He MPHHHUMAIOTCH BO
BHUMaHHe NPH pacueTe KaHaau3auuoHHON ceTH. OxHako, Korna pac-
yeT NOXK/AEBOTQ CTOKA MPOHU3BOAMUTCS Ha YaCTO [MOBTOPAIOIUIMEC
JOXKAU (mepHOd ORHOKpaTHOro npeBuimenus p=0,25 ropa), naqa
HEKOTOPHIX PalOHOB mpu Gosbilofi miowaau GaccefiHa CTOKa pac-
XO/Abl TaJBX BOJ MOLYT OKa3aTbCfl GOJbllle PacYeTHHIX PaCXOLOB
JIOKAeBHX BoA. B nonobHbIXx ciaydasx HeoO6XOAMMO NOBEPOYHOE
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ompejeseHHe pacxojoB Tanblx Box. Hapo6HocTh B onpeneneHHu
pPacxoJOB TaJblX BOJ MOMKET TaKkKe BO3HHKHYTb MPU pelleHHH HEKO-
TOPbIX CMelLHaNbHBIX BOMPOCOB (OUMCTKA MOMKAEBHIX BOJ, pacuer
nosypasjesbHON KaHAMH3ALHH U T. 11.).

Teopernueckue pacueTbl BO3MOXHOH MaKCHMaJbHOH HHTEHCHB-
HOCTH TAasIHHUSl CHEra MOKasblBAalOT, yTO OHa B GJ1arOMPHATHBIX AJ
CHEroTasiHusl YCJOBHAX MOKET JieXaTb B npefenax 6—12 mm/«4 (no
cao0 Boxbl). PakTuueckue Habaonenuss B EBponeiickoii yactu Co-
Berckoro Coro3a B OTHEJbHBIX CAyYyasix Jadu MHTEHCHBHOCTb CHEro-
TasiHus 3—9 mm/u4.

CpenHsAs HHTEHCHBHOCTb CHEIOTasHUA B KOJIHUECTBe TaJOH BOBI

Gy = 1,16—?— [4/cex -2a), (16)

rAe h— BbICOTA CHEXKHOIO MOKPOBA K HAuaJy CHETOTASIHHSA B CM;
p— MJIOTHOCTb CHera (masl BecHbl MOXHO cuutaTh p=0,3);
T— npofo/KUTENBHOCTh CHETOTAasiHUS B CyTKaX.

Benuuuust A u T moryr
ObITb MOJYUEHbI MO Aav-
HbIM GauxKaiiied MeTeo-
POJIOTHYECKOH CTaHUMH.

[lpaBunbHee  mpH
3TOM YUMTBIBATh He BeChk
NepUOJ, CHEroTasHHfl B
CyTKaX, a JHIIb JHEB-
Hble Yachl HHTEHCHBHOIO
cHerotassuus. Ecau cuu-
TaTb HX paBHbBIMM, Ha-
npumep 6 4, To B popMy-
ay (16) nonxeH O6HTHL
BBeleH K03 duluent 4.

Pacxonel Tasbix Bo1
o718 Magablx  GaccefiHOB
C NPOACJKUTENBHOCTBIO
croka 1—3 4.

Qe = 0,28aF [#?/cex],
(17)

rie @ — VMHTeHCUBHOCTH
CHEroTasiHusl B MM[4 110
Puc. 18. Pacnpenenenne muTeHcHBHOCTH cHe- K?[I:]Tec’ e ;;;(;(CTaBﬂeHHOﬁ
rotasuus 8 mum/4 (no IN. IL. Kysbmuny cpen- '::108 (p Hﬁ: lg)hflaKCHMy-
HHE MaKCHMYyMbI) puc. ’ .

F—naowanps 6acceiina

B KM2,
Inst Gonblmux 3aropofHBIX GacCeHHOB PACXOL TAJBIX BOA AOJ-
XKeH OnpefensaThcss No cnoco6aM, UCHOAb3yeMbIM B ruaposoruu [15].
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Ha 3acTpoeHHBIX TepPUTOPHUAX MaKCHMaJbHAs HHTEHCHBHOCTD
CHEroTastHUs He MOXeT ObITh OTHeCEHa KO BCeH MJIOLLaJH CTOKa;
OYHCTKa KDBIII OT CHera, 3aTeHeHHe YaCTH MJOLLaJH BHICOKHMH 37a-
HHUSIMH, y6OpKa CHera C mpoe3JoB M T. M. JI&JaeT HEBO3MOMKHBIM
ONHOBPEMEHHOe yyaCTHe B MHTEHCHBHOM CHEroTasHHM BCeH MJlo-
wanu croka. [TosroMy k dopMmyse (17) Heo6X0HMO BBOIHTb KO3(-
(GuuHeHT £, KoTOpHIN NPUGIHKEHHO MOXHO CYHTATh PABHBIM:

p=1-12, (18)

raie F,— nJjowanp, oynliaeMas OT CHera;
F — Bca miowans 6acceiiHa cToka.



IF'aasa 1V
BbINYCK JO)XIEBbIX BOJ,

1. 3ATPA3HEHUA JO)XIAEBbLIX U TAJIBIX BOL

IloxeBble BOAB, CTEKAIOlU[He C 3aCTPOEHHBIX TEPPUTOPHA M B
TOM 4YHCJIe C MJIOIIAZ0K TNPOMBILIJIEHHBIX HpPeANPUATHH, B 3HAYHU-
TEJBHON CTeNeHu 3arpssHeHbl. ATMocdepHble OCaJKH YyXKe 3arpss-
HSAIOTCS, IPOXOAS TMPH3EMHBIE CJIOM BO3AyXa, I'le PacTBOPSIOT rasbl
M 3aXBaTHIBAlOT TNblIEBUJHble YaCTHLbl, MPOXYKTH HECTOpEBLIErO
TOILTMBA W Pas3jiMyHble BeleCTBa, CoJep:Kalluecs B MPOMBIILJIEH-
HBIX BhiGpocax. OmHakKo IM1aBHBIM 00pa3om [AOXK/JEBhle BOAB 3a-
TPSIBHSIIOTCA B MPOLECcce MOBEPXHOCTHOTO CTOKAa, CMBIBasi C MOBEPX-
HOCTH Pa3HOTO POJa 3arPsi3HEHHS: OCEBLIYIO MblJb, MycOp, Macia,
He(TEMPOAYKTH], NPOMBILIJIEHHbBIE OTXOAB H MPOAYKTH paspylile-
YHA MOBEPXHOCTHBIX ITOKPOBOB.

[To HccaefoBaHHSAM, POBELEHHBIM B HEKOTOPHIX FOpPOAax, KOJH-
yecTBO MNbLIH, BhiMajamouleil B rog Ha 1 m? TeppUTOpUH, AOCTHrAET
coten rpammoB. Hanpumep, B JIeHHHrpage cpegHee KOJIHYECTBO BhI-
mapamoweil nulan cocrasaser 290 e/m? B roa, B Xapbkose — 566, B
Ioneuke — 930, a B [JuenponerpoBcke — 1458 [16].

KosanyecTBo cMmeTa, CKamiMBaIOLIerocs Ha YJAMYHBIX Mpoe3jax
roposioB, Kose6aercst B npepenax 10—20 e/cyr- m2. Yactb 3T0r0 KO-
JMYeCcTBa, OUEBMIHO, CMbIBAeTCS BO BpPeMsl NOXKAEH M Takke 3a-
IpsI3HSAET HOXKAEBOH CTOK.

3HayuTenbHble 3arps3HeHMs ColepKHUT cHer. HccienoBaHus,
npoBeJeHHble B TOPOACKHX YCJOBHAIX, MOKa3ajH, 4TO KOJHYECTBO
npuMeceil B MpPOLEHTAaX K BeCy CHera COCTaBJsieT: B CBeXeBhbiNaB-
weM okyyenHoM cHere 0,25%, B OKyueHHOM JlexaJjoM € YJHIL C Ma-
abiv ABuxenueM — 0,7%, B OKyYEHHOM JIeXKaJOM C YJHI C HHTEH-
cUBHBIM ABHxKenueM — 1,8% u B ckoJle ¢ yJaH4HBIX npoe3foB — 119%
[16]. DTH 3arps3HeHUs NEPEHOCATCS B Tasble BOLHL.

OGulee mpeacTaBieHde O 3arps3HEHHAX NMOBEPXHOCTHOTO CTOKa
HAIOT CPelHHEe NaHHble, MOJNyYeHHble B Pe3y/bTaTe HCCIeLOBaHHi B
rOpPOJCKHX yCJ0BUAX (TabJ. 14).

3arpsi3HeHus] MOBEPXHOCTHOIO CTOKAa MOTYT CHJIBHO HM3MeEHSThCS
B 3aBMCMMOCTM OT Lesoro pspga ¢akrtopos. DBosbmoe 3nayenme
HMeeT CcTelleHb 6/1aroycTpPoOiCTBa, COCTOSIHHE U CIIOCOGH yOGOPKH Tep-
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TabAuya 14

P . " PR

B3peueHHbie Be- PacrsopeHHbIe
urecTBa BeurecTna
Oxucase- | BriK, or- | BITKg 0T-
MOCTE., | croeHHOM | CTOEHHOH
XapaxTep cTOKa nery- nety- |OTCTOGHHON | “pojy g BOABI B
BCEro B .yast BCEro yas BOAbL B nela Mmzla
2[a 4acTb | B M2;4 | yacThb Mzja
B % B %
C Kpblll 3panui
NpH NOMIAX 0,35 40 | 300 | 42 43 40 70
NOBEPXHOCTH
yaun npH pox-
18X Jlo 17,0 |40 —5(| 350 40 120 80 -
[pn moiike -yaun | U,5—1,5 | 40 - — | 50—100 | 10—~100| 40—120
Tanbie Bombl,C 10~
BEPXHOCTH yJHLL Ho 16,0 20 - — | 30-90 — —

putopuu. Pa3nuyHel 3arpsi3HeHUst CTOKA B MEPHOAb! YACTHIX H CHJIb-
HbIX JOXKJeH, BbIMABIIKHX MOCIe 3acylluBOro nepuoma. MeuswoTres
3arpsi3HeHHs1 U B TeYeHHe CTOKa: HauboJlee 3arPsi3HEHHBIMHE OOBIYHO
SIBJISIIOTCS NIePBble MOPUMHK TOXKIEBHIX BOX, uepe3 15—20 mun mocae
HayaJ/la CTOKa KOJIHYeCTBO 3arpsi3HeHHH yMenbiuaercs B 1,5—2 pasa.

Ilnomanxku nPOMBILIIEHHBIX MPEANPHATHI BO MHOTHX CIydasx
3HAaYUTEeNbHO 3arpsi3usiorcess Bol6pocamu TILL u KOTeJabHBIX M pas-
HOro poja MPOU3BOACTBEHHON mblablo. IIpu cKHraHWu KaMeHHOro
YISl YHOC 30J1bl 3aBUCHT OT €ro COPTa H COCTABJSET AJs Ky3Hell-
Koro yras 45 e/ke, noneukoro (mapka AIl)—162 e/ke, nogMOCKOB-
noro (mapka PM)—240 e/ke. KoaunuecTBo ocenarouieit B6au3u GoJb-
IIUX TEeMJ03JeKTPOLEHTPaNeH MNblIM JOCTHTAaeT HHOTAA OrpOMHBIX
Benuuud. Tak, HaOJioneHus B padione ognoi TIIL mokasanau, uto
KOJIHYECTBO OCefalollell B TeUeHHe CYTOK NBIJIM COCTaBHJO Ha pac-
crosiuun 0,5 km oTr Mecra BbiGpoca 1188 2/m2 1 km— 566 2/m2,
3 km—249 efm?u 5 km — 132 e/m2.

[TpousBojcTBeHHas Nblib 00pasyercss B pPe3y/bTaTe MHOTHX TEX-
HOJIOTHYECKHX MPOLecCOoB (HU3MeJbUueHHe MATEPHasoB, HCMOJb30Ba-
HHe ChIMyYyHX MarepuanoB, 00pabOTKa HEKOTOPHIX MaTepHaoB
U T. ), a TaKXe TPAHCIOPTHPOBKH ChIPbs, nonyhabpHKaToOB U ro-
TOBOI NMPOAYKUHH. M3 NpOM3BONCTBEHHBIX MOMELIEHHH MbLIb B 3HA-
YHTEJbHON CTEMNEeHH YNaNsieTCs] BEHTHJSLUHOHHBIMH YCTAHOBKAMH.
IIpenenbHoe copepxaHue MBI Ha BHITYCKe BEHTHJ/SILHOHHBIX CH-
CTeM YCTaHABJIHBAETCsl CAHUTADHBIMK HOPMaMH, HalpUMep, 15 Hel-
TpaNbHOH MHHepanbHOH mbliH 150 me/m3. BriGpachiBaeMblii BEHTH-
JsiiHell BO3AYX HO/XeH ObITb OYHLIEH 10 3THX NpPefe]bHbIX HOPM.
YcTaHOB/NEHB! TaKXe MpefelbHO OMYCTHMble KOHLEHTPALMH INPH-
Mecell B aTMocdepHOM Bo3ayXe, HANpuUMep AJS1 HETOKCHYHOM IbLIH
0,15 me/m8, caxxu — 0,05 me/m3.

3arpsi3HeHHe TEPPUTOPHH, A CJAELOBATENBHO M IOBEDXHOCTHOIO
CTOKA MJIOLLANOK MPOMBIIIEHHBIX NMPEANPHSTHIl, 3aBUCHT OT MHOTHX
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¢akTopoB: KyJbTyphl IPOH3BOACTBA, XapaKTepa TeXHOJOTHYECKHX
NPOLECCOB, MPUMeHsieMOoro 060py/L0BaHUsl, OPraHH3alLHH YJaBJHBa-
HUsT BEIOPOCOB B aTMocdepy, sHeprocHabxeHust, CHCTeMbl mbljaeyna-
JIEHUs], OpraHU3aliK CKJIaJCKOro X03s1iCTBa U T. M.

B HeKOTOpBIX cayyasix 3arpsi3HeHHe YacCTH JOMKJEBbIX BOJ OKa-
3bIBaeTCsl HeH3GeXHBIM H 3HAUHTENbHbIM (HampHMep, C TePPUTOPHIl
He(TENPOMBICJIOB) .

Bo Bcex cayuyasx, korga ecTb OCHOBAHHSI omacaThcsl 0COGLIX 3a-
rPsI3HEHUH AOXKJEBOro CTOKAa, CJAeAyeT NMPOBOAMUTb HAa MeCTe COOT-
BeTCTByIOLlHe HabaoaeHus ¢ oT6opoM npob cTekaloLledl BOABI U HX
XHMHYECKHMH aHanu3aMH. JlJsi BHOBb CTPOSILIMXCS NPeANPHATHH
MOXHO MOJb30BaTbCsl AAHHBIMH [0 CYLIECTBYIOLIMM aHAJOI'MUHBIM
npeanpUsTHIM.

WHorna BO3MOXeH OPHEHTHPOBOUHbII TeOpeTHYeCKHl pacueT 3a-
rpsisHeHuil poxzaesoro croka. I'. I'. llluropun npennoxuia paccuu-
TblBaTb KOHLEHTPAlLHM 3arps3HeHHH MO0XK1eBOro CTOKa HCXOAsl H3
KOJIHUeCTBa HepacTBOPHMOH ocax/aeMOH Ha TEepPPHUTOPHH MNbIIH U
KOJIHYeCTBa CMETa, OCTAIOLIErocss NOocjAe TMpPOXoAa MOJAMeTaJsbHbIX
MalIKH.

Ilas ycnoBuit MJ0OIaJ0K NPOMDILIJIEHHBIX MPEANPUSITHH CPeAHss
KOHIIEHTPalUusl B3BelleHHbIX BeLIeCTB B JI0XK/€BOM CTOKE MOXKeT
O6bITb BhIpaXkeHa cJaedymouel ¢opmyJoi:

pan + (1 —w —py) b
Ky = 100077 — Vi, e LB (19)
rae T — NPOAOJ/2KUTEJNIbHOCTh MepuoAa roga C MmoJIOXHUTEJ/b-

HbIMH TEMMepaTypaMy, T. e. C XKHIAKHMH aTMmocdep-
HBIMH OCaJKaMH B CyTKaXx;

H—ropnoBoe KONHYeCTBO XHAKHX aTMOC(EPHBIX Oca-
KOB B MM;

$ — cpenuuit koapduuuent croka (0,3—0,5);

#y H p, — COOTBETCTBEHHO IJIOWAAH NPOE3LOB H O3eJeHEeHHS
B JOJISIX BCeH IJIOLLAJH;

a— HOpMa HaKOIUIeHHs] CMEéTa 3a CyTKM B 2[m2;

n— Ko3(pbULHeHT, YUATHIBAIOIIMH yacTh cMéra, ocTas-
asemyto nocie y6opku (0,1—0,2);

b — cyrouHoe KOJMYECTBO OCaXKAIOLIEHCS MbLIH B 2/M?
(Mo maHHBIM HCC/IelOBaHUMN HA MeCTe);

r — Ko3(pdULHEHT, YYUTHIBAIOIIHN YHOC BETPOM YaCTH
ocaxJaloleicss Mmbliu (B 3aBHCHMOCTH OT pasMe-
pPOB IVIOWIAAKH H YacTOThl AOXKMIeH MoxXeT GbITb
npuHsaT paBubim 0,2—0,5).

Konuenrpauuio 3arpasuennii no BITKg MoxHO paccuntaTth, npu-
HAB Ha | 2 seTyuux BewiecTB nbinu U cMéra 0,25 e BITKy. IIpu ort-
CYTCTBHH JaHHBIX O JIeTydeH 4acCTH 3arpsi3HEHHH MOXHO MPHHSATH
0,05—0,1 2 BITKy, Ha 1 e obuero KoauuecTBa CMETa M MBLJIH.

Ksnk, =0,05=0,1K 3.
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2. BbINYCK: JO)KAEBbIX BOA B BONLOEMbI U OBPATH

[Tpu pewenny Bompoca O BbIMyCKe NOXKAEBBIX BOJ CJAELYET HMeTh
B BHIY XapaKTep W CTeneHb HX 3arpsi3HeHus. BaxHbIM o6CTOSATENR-
CTBOM fABJISIETCSl SMH30MHYHOCTb M KPAaTKOBPEMEHHOCTh BBINYyCKa
.IOXJeBbIX BoA. O6uias MPOLOKHTEbHOCTb JAIOIHMX CTOK LOMIei
HeBeJIMKA U JlaxKe B YCJIOBUAX JOXKIJUBOLO KJHMaTa COCTaBJSIET HE
Gosee 10—15 cyTok B Teuenue rojga. Pacuerbl mokaseiBaoT, 4To 006-
lllee KOJIMYECTBO 3arpsi3HEHHH, BHOCHMBIX B BOJAOEM 3a Toj JOXKIe-
BbIMH BOJAaMH, COCTABJAIT JHIIb 4—7Y% mno B3BelIeHHbIM Belie-
crBaM U 1—49% —no BIIKy oT 3arps3HenHii ObLITOBBHIX CTOYHBIX
Box [17].

«ITpaBuna oxpabe MOBEPXHOCTHBIX BOJ OT 3arPsi3HEHHs CTOYU-
HBIMH BOJAMH» CNEUHaJNbHO He OrPaHMYMBAIOT BBIMYCK AOM/EBBIX
KaHaNu3auuil, eCIM B HUX He MOCTYNAIOT NPOM3BOACTBEHHBIE CTOY-
uble Boabl. 1o «CTpouTenbHBIM HOpMaM H mpasmiam» [1] Buimyck
JOXKAEBBIX BOJ paspelllaeTcs B Pa3HOTO PoJa OTKPHIThIE BOLOEMDI
H OBpary, 3a HUCKJIIOUEHHEM Y4YacTKOB BOJOEMOB B I'PaHHIIAX mosica
CTPOrOro pexHMa 30Hbl CAaHHTaPHOH OXPaHbl HCTOYHHKOB BOAOCHAL-
KEHHUS, MECT, CNellHaJbHO OTBEJEHHbIX [/ MAacCOBOTO KyMmaHHUs, Ma-
JIBIX HENMPOTOYHLIX MPYI0B, Pa3MbIBAEMbIX OBPAroB MPHU OTCYTCTBUH
pOBeleHHsT MEPONPUATHH MO MX yKpemieHuo. Takxke He jomy-
CKaeTCsl BBINYCK JOXKMIEBbIX BOJ B 3aMKHYTble JIOLIMHbI M HHU3HHBI,
nojBepramouiyecst 3a60Ja4UBaHUIO, 1 He PEKOMEHIYeTcsl BBIMYCK B
3a6oJi0ueHHbIe MOHMBI pek. MecTa c6poca HOXKIEBbIX BOL AOJMKHBI
COIIaCOBLIBATBLCS ¢ MECTHLIMM OPraHaMH CaHHTAPHOTO Haa30pa.

B cayuasix ocoGoii 3arps3HEHHOCTH [OOXK/JIEBbIX BOJ, CMbiBae-
MbIX C TEPPUTOPUH IJIOLLAJKH MPOMBILIJIEHHOTO MpPeNNpHATHS OT-
X0 aMH TNPOHM3BOJCTBA, KOFJlA B HHUX KOHLEHTPAUMH 3arps3HeHHi
TPUOIMKAIOTCA K KOHUEHTPaLUAM 3arpsisHeHUl! ObITOBBIX WJH MpO-
'M3BOACTBEHHBIX CTOYHBIX BOJ, MOXKET NOTPeGOBaThCA MpeABapUTE/b-
Hasl OYHUCTKa JNOXKJEBbIX BOJ B OTCTOMHHKAX Mepel BBIIYCKOM HX
B BOJIOEM.

Heo6xonumas crenedb OYMCTKM B MOLOGHBIX MCKJIOUHTENbHBIX
cayyasix onpejensieTcss TaKXe, KaK W MPH PelleHUH nogo6HOro BO-
npoca npH BbINycKe ObITOBBIX CTOYHBIX BOA. [Ipexpe Bcero Heo6-
XOIMMO HaliTH KO3 (HULHEHT CMeLIeHHS:

rie [— paccrosinue no GopBaTepy peKH OT MecTa BbIMyCKa J0 pac-
YETHOTO CTBOPA (MYHKTA MHTHEBOTO M KYJbTYPHO-GLITO-
BOT'O BOJIOMOJIb30BAHHUS) ;

L — paccrosinne oT MecTa BbIYCKa [0 CTBOPA MOJIHOIO Mepe-
MeIUNBAHUS (ompefesieTcs Hanmpumep mo Meroly [ocy-
JapPCTBEHHOTO THAPOJIOTMYECKOrO HHCTUTYTA).

ITpu BHINyCKe HeMOCPeACTBEHHO B (papBaTep PeKH B 3Ty dopMyay
BBOAUTCA Ko3bduuuent 1,5, a npu ycTpolicTBe pacceHBAIOLIErO Bbl-

4_1m 49



nycka— 3. Bo Bcex ciayuasx ko3QHUIHEHT o NPHHHMAETCA He
6oJibIlle €JUHHULIBL.

HonyctuMoe copmepxaHHe B3BelIEHHbIX BeLleCTB B BLIIyCKae-
MBIX B BOJOEM BOJaX

m=p(x 3—+l) +n [o/#?], (20)

rae p— ponycrumoe no «IIpaBunaM oxpaHbl MOBEPXHOCTHHIX BOZL

OT 3arpsi3HEHHS] CTOYHBIMH BOJaMH» yBENHUYEHHE COLEpPKa-
HHsl B3BEUIEHHBIX BEILECTB B BOJOEMeE NOCJE CIYCKa OuH-
LIEHHBIX BOJ B 2/M3;

n— collepxkaHue B3BelleHHLIX BELUIECTB B BOJe BOJOEMa O
MecTa BhIIyCKa B 2/m3;

Q— pacxon BoAb B peke B m¥/cex, ompenensieMblii Mo HauG6o-
Jlee MaJIOBOJHOMY Mecsily ruapoJsorudeckoro roga 959%-
HOI1 00ecneyeHHOCTH;

g — pacxoj BbIMyCKaeMbIX BoJ B M3/cek.

YuuteiBasi KPaTKOBPEMEHHOCTb M 3SMH30JHYHOCTb DPaCU€THOTO
pacxojfa AOXIEBOro CTOKa, BBeJleHHEe ero B paccMaTpHBaemyio ¢op-
MyJny HénpaBoMmepHo. Bennunmna g Moxer ObiTh ompejeneHa Kak
CPEHHI CYTOUHBII PACXOX HOXKJAEBLIX BOA MPH CPEAHEM CYTOUHOM
MaKCHMyMe aTMOC(hepHEIX 0caJKkoB !, T. e.

10hYF

= —F — 0,00012h4F [#*]cex], 1)

roe /©— cpeIHHH CYTOUHBII MaKCHMyM daTMOC(EPHBHIX OCaJKOB
B MM;
F— nyowanp 6accefina CTOKa B 2@;
$ — ko3 duumenT cToKa, npuHMMaeMbiil B npexrenax 0,3--0,5.
Ilonyctumast B BbimyckaeMbix Bofax BIIKy, onpenensercs mo

tbopmyJe:
1
— e e Ty - b | el (22)
rie  b2— BIIKs peunoit Boasl;
b — BIIKs cmecu peunoit U BbIMYCKaeMo#l BOJBI, paBHas

N

b = 10-Fit 5

N— nonycrumas BITKs nocie cMemennss no «[IpaBuiam
OXpaHbl MOBEPXHOCTHBIX BOJA OT 3arps3HEHHH CTOUYHBLIMH
BOLaMU»;

! Cpennuii CyTOUHBII MakCcUMyM aTMocGepHBIX O0CaJIKOB oOfpenessercd Kak
CpenHsifi BeJMuMHA M3 MaKCHMaJbHBIX CYTOYHBIX KOJHYECTB aTMOC(epHHX 0CaLKOB
3a JaHHBEIH Mecsil B KaXX110M Tofy.
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k{— KOHCTaHTa cKopocTH norpebieHust KUCJIOPOXa, paBHAsA
0,1 mpu 20°C u BbuKCHAsieMas NPH APYTHX TeMmepary-
pax no dQopmyJae:

ky=0,1-1,0477%",

t° — TeMmepaTtypa BOJbl B PeKe;
£ BpeMs moberaHusi BOJAbl JO PaCYeTHOrO CTBOPa B CyTKax.

[TonoGHble pacueTbl Ha HEOGXOOHMYIO CTENeHb OYHCTKH JOXJe-
BbIX BOJ B NpaKTHKe NPOEKTHPOBAHUS BCTPEYAIOTCS HE YacTo H
MOTyT GbITb CBEIEHbl JIHIIb K OCOOBIM YCNOBUAM 3arps3HEHHs] Tep-
PUTODHH MJIOLIALOK ITPOMBILIIEHHBIX MpPEeNNPHATHA NPOU3BOJCTBEH-
HbIMH BbIOpocaMu H oTxomaMu. CjefyeT yYHTHIBaTh, YTO TaKoe 3a-
rpsi3HEHHe MOXKeT ObITb BLI3BAHO HECOBEPLIEHHBIM 000PYHOBaHHEM,
a HHOTJA W yCTapeBllefl TeXHOJOrHeHd M HEeJOCTaTOYHOH KYJbTYpOH
npousBoacTBa. CiKHUraHue B KOTeJNbHbIX YCTaHOBKax rasa BMeCTO
yriisi, mepexoj Ha 3JeKTpOocHaGxeHHe OT 3JIEKTPOCHCTEM, a TaKxkKe
YCTaHOBKa COOTBETCTBYIOLMX Y/AaBJAMBAIOLIUX YCTPOHCTB MOXKET
MOJHOCTBIO JINKBHAHPOBATb 3arpsi3HeHHe TEePPUTOPHH BbIGpOCaMu
NPOJYKTOB HEMOJNHOrO CrOPaHHs TOMJIHKBA.

B otsnune OoT BHIMYCKOB OLITOBBIX W NMPOM3BOACTBEHHBIX CTOYHBIX
BOJ BBINYCKHM NOMKIEBHIX BOJA, KaK DPaBH/IO, YCTPAaHBAIOTCS HEINO-
cpefcTBeHHO Yy Gepera BojoeMma. [1o cBoeMy BBLICOTHOMY NOJIOXKEHHIO
BbIYCKH OOBIYHO YCTPaHBAIOTCS HE3aTONJIEHHbIMH NDH HOPMaJibHOM
pexxuMe BojoeMa. Bo BpeMsi BeceHHHX NMaBOAKOB MOXKeT GbITb 10O~
NyLleH KPaTKOBPEMeHHbIl NOANOP BHIMYCKa, TaK KaK BeCeHHHE
noabeMbl BOJb! B peKaX OObIYHO He COBNALaeT C NepHOJOM Bbiaje-
HUA pacueTHbIX mpoxiel. Eciin BbICOKHE TOPH3OHTH BOABI B BOAOEMe
B NIEPHOL BECEHHEro MOJIOBOAbS OJH3KH K OTMETKaM 3aHHXXEHHBIX
Y4YaCTKOB NPOMBILIIEHHON IJIOI[aJKH, TO Ha BBIMYCKaXx HEOOXOLHMO
YCTPOMCTBO NJIOTHO 3aKPbIBAIOLIUXCS. IHTOB. B clyuae BOSMOXKHBIX
NOABEMOB BOJbI B JIETHHH NEPHOJ HHOTJA NPUXOAMTCA npHbGeraThb
K Nnepekayke AOXKJAeBbIX BoA. IIpu ycrpoiicTBe BbIMYCKOB B MOpSA €
GosblmIKHM KoJieGaHHeM YPOBHelH MpH NMpPU/IMBAaX H OTJIHBAX, €C/IH He~
BO3MOXHO pacCHoJNOXeHHe HX Bblllle TOPH30HTA BOAbI NPH NpPUJIHBE,
MOTYT YCTpPaHBaTbCs HAKOMHbie (pery/upyIollHe) pes3epByaphl HIH
OCYLUECTBJISThCSA NepeKauka N0 EBbIX BO/L.

Ilpu ocyuwectBienun, mo coobpaxkeHusiMm OjaroycrpoiicTsa, 3a-
TOMJIEHHOro (MOABOJAHOrO0) Bbimycka (C YCTPOHCTBOM mnepemaja
nepen HUM), Liejbira TpyObl Ha BLIXOAE NOJIXKHA ObITh HHXKE JeAs-
Horo nokpoBa. HauBbicmiasi BO3MOXKHAsi OTMETKAa ILUEJBITH TPYOH!
yCTaHaBAHBaeTCs B 3THX CAyyasix MO HaHHH3LIEMY YPOBHIO BOIbI B
3UMHHI NEPHONL M MO TOJIHHE Jbaa, IToc/eHIOw NPH OTCYTCTBUH
N aHHbIX H3MEpeHHii Ha BOJOMEPHBIX IOCTaX MOXKHO ONPENeNsiTh MO
dbopmynam:

Ha pekax Espomneiickoit tepputopun CCCP (®. Y. Boinurn)

h=2VZIt [cn (23a)
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HJIH

hy=11VET® [cn]; (236)
Ha CeBePHbIX pekax AJisi cypoBbix 3um (B. B. Jle6Genes)
h=1,31 (22°)"" [en] (24a)
HIIH
hy=9,1(ST°)* [cm]; (246)

Ha INPEeCHOBOAHbIX o3epax M Bopoxpanumumax (®. M. boigun —
I1. Y. Besokons) '

hy=11V3T° +2,3 [cnu], (25)

rae h, h,— ToNIVHA JbJla B KOHIE pacCMaTpUBaeMOro nepuo-
Ia ¥ Ha MOCHeLHee YHCIO Mecsla;

2t°, XT°—cymMa OTpHUATeNbHBIX TeMIepaTyp BO3Ayxa, CO-

OTBETCTBEHHO CPEJHECYTOYHbIX H CPelHeMeCSYHbIX

cyuTas C MOMeHTa HauaJja Jenoo6pa3oBaHHd

OCEHbIO.

[lpu ycopoficTtBe HaXABOIHBIX
BHITYCKOB B MOPs, 03epa H BOJLO-
XpaHWUINLIA  CHedyeT  YYHUThI-
BaTb BbICOTY BETPOBO# BOJIHBI
U Hakar ee Ha GeperoBoil OTKOC,
TaK KaK CHJIbHOe 3aXJ/ecThiBa-
HHe BOJIHOM OroJOBKa CoO3JaeT
NpensiTCTBHe AJAS BbIXOAa BOAH
Puc. 19. Hakat BosiHEI Ha OTKOC H paspymiaer BbINYCK.

BbicoTra HakaTa Ha OTKOC

Gepera (puc. 19) ompzpensiercs mo dopmyie:
Qkwhs N
huaxc=T l/ “hy [M], (26)

raie  h, ¥ A— BbICOTa U JJIMHA BOJIHBI B M;
m — 3aJi0XKeHHe 0TKOCA;
Ry — K03 GHLUHEHT, PAaBHBIN AJs IVIalKOTO NOKPHITHS OT-
Koca (Gerona) 1, mas wmocroBoit — 0,75, nna Ha-
6pocku u3 kamueit — 0,50 6.

BeicoTa M nJiMHA BOJIHBI YCTaHaBJMBAIOTCS HAG/IOJEHHSMH HJIH
onpejensiloTcs MO pa3paGoTaHHBIM B THAPOJIOTMH Merogukam [18].
HOnsi o3ep W BOLOXPaHHJHUIL MOXHO MOJIb30BaThcsi (opMynaMu
H. A. Jla630Bckoro, no KOTOPLIM AJs cayuyas ray6unbt f B 3amaH-
HOM nyHKTe, O/IM3KOI K [JIMHE BOJIHBI, cocraBieHa Tabi. 15.

B 3aBHCHMOCTH OT OTHOLIEHUS —}\; K BE€JUYHHAM, ﬂOJ’ly’-leHHbIM

no Ta6J. 15, BHOCATCA NMONPAaBKU @ K BHICOTE BOJIHBI H § — K IJIMHE
BosIHB! (TabJ. 16).
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Ta6ruya 15

CxopocTb BeTpa B M/ceK
JHH
FovtinA 10 15 20 | 2% | 30
' BOJIHbI
B KH hy X kg X ko LY B S Y| R %
1 0,40 | 2,64 | 0,54 | 4,40 | 0,68 6,38 | 0.84 | 8,16 | 0,96 9,90
2 055 | 372|074 | 6221093 | 900 (1,12 |11,56 | 1,35 | 140
4 0,75 | 526 | 1,04 | 880 | 1.28 [12.7 1,58 |16.3 1,86 | 19,8
6 089 | 645|126 |108 | 1,56 |157 | 1,90 {200 | 227 | 242
8 099 | 745 | 1,41 |125 | 1,75 |18.0 | 2,16 (13,1 | 261 | 279
10 1,07 | 8,32 | 1,53 |14,0 1,84 192 | 2,38 [258 |285 | 31,3
15 1,21 (10,4 1,78 17,1 2,26 24,7 | 2776 [31,6 | 3.39 | 383
20 1,20 11,3 | 1,90 |197 |25 285 |32 (365 |38 | 442
40 1,5 |166 |23 (278 |31 [414 |39 |515 |48 62,5
60 1,7 1204 [ 26 [341 |34 |493 |44 632 |54 76,6
80 19 1236 |28 (394 |36 |57,0- |46 724 |59 88,5
100 21 1263 29 (440 |38 |638 |49 |84 |62 99,0
120 2,2 (288 |31 |484 |40 |697 |52 [892 |64 108
Ta6aruya 16
H
u . 8| 3 a s | 4 o | 8

001 | 0,12 ] 025 | 010 | 0,44 | 056 | 0,40 | 0,82 | 0,83

0,03 { 0,20 | 0,35 | 0,15 | 0,56 | 065 | 0,60 | 0,90 | 0.90

005 [ 0,28 | 043 | 020 | 065 0,70 | 0,70 | 0,96 | 096

007 | 034 | 049 | 030 | 0,77 | 0,78 | 1,00 | 1,00 | 1,00

TTpumep. [lawna pasroHa BOJHbI 6 KM, CKOPOCTb Berpa 15 M/cex, ray6una
B 3ajlaHHOM nyHKre 3,0 M.
3

H
ITo ta6a. 15 ho=126 # nAy=10,8 s OtHoweHHe N =m=0,28.
BBoas nonpaBouHkle K03 GHIHEHTH U3 Ta6u. 18, nosyuum:
hg = ahy =0,75-1,26 = 0,95 «;
A =B =076.10,8 = 8,2 4.

Ilpu samomeHHOM oTKOce c 3adoxeHueM l:2 (m=2) onmpesenseM no dop-
MyJsie (26) BEICOTY HakaTa BOJIHBI:

. . 3
Ryage = 2 0'7520'95 '/ 3'925 = 1,46 &.

[Ipu pacuere BBICOTBI BOJIH He CJELYeT 3aaaBaThC PENKHMH,
0c060 CH/IbHBIMH BeTpaMH. JlO/IXKHA PUHHMATLCS XapaKTepHas LIS
JIETHHX MeCslleB CKOPOCTb BETpa.
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Ilpu 3ToM AJHMHA pasroHa JOJ/IKHa COOTBETCTBOBATh Hampasie-
HHIO MPHHSITOTO PACYETHOrO BETPa.

INpu BbIMycKe NOXKAEBBIX BOJ B OBParH Hano NpeaycMaTPHBaTh
PACUHCTKY H MJIAHHPOBKY HX JHA HA YyYaCTKe OKOJIO BBbIMYCKa MJIs
cBOGOHOrO NPOXOAA CNycKaeMoii BOAbI M YCTPaHEHHS 3aKyMmOPOK
OTO0JIOBKA JIbAOM B BeceHHee BpeMmsi. Ecaiu Gepera oBpara mojiBepxe-
HBl pa3MbIBaHHIO, TO CJeAYyeT NMPelyCMaTPHBaTh HX YKpelleHHe Ha
HeoOXoNUMYIO AJIHHY.

3. HCHAPHTEJIbHBIE NPYIbl H l'lOl"J'iOl].lAlOllllle KOJIO L bl

Ilpu orcyrcTBuHM BOJIM3H MIIOLIAIKH NPOMBINIJIEHHOTO NMPeNnpHs-
THS BOZOEMOB U OBParoB, NPHTOJAHBIX [JIsl BbIMYCKA JOXKIEBBIX BOJ,
¢6poc MX 1O COrIaCOBaHHIO C MECTHbIMH OpPraHaMH CaHHTapHOro
Haz30pa MOXKeT ObITh OCyLIeCTBJEH B HCHapuTeJNbHble GeCCTOUHbIE
NPyAbl H B NOMIOIAIOLHE KOMOALLL.

Kak 6Geccrounble npyabl, Tak ¥ B OCOGEHHOCTH MOIVIOLIAIOLIHE
KOJIOAUBI MOT'YT YCTPaHBaThCsl IJIsi IPUeMa [OXKIEBbIX BOJ C OTHO-
CHTe/NbHO HeOOMbLINX MJoliajneil. Tak, B HEKOTOpHIX ClydYasix OHH
HenecooOpasHbl ans c6poca JOXKIAEBLIX BQJ OT BHYTPEHHHX BOJO-
CTOKOB, €CJIM Ha TEPPHUTOPHU NJIOLIAAKH HOXKAeBas KaHaJH3aLHOH-
Hasl CeTb He YCTpaMBAeTCsl, a TaK¥Ke OT OTJEJbHLIX MjoLianeil ¢ Bo-
JOHENpPOHHIIaeMbIMH MOKPLITHSIMH, KOTJa MO YCHOBHAM pesbeda
(1M BepTHKANbHON NJIAaHMPOBKH) cOpOC B ApyrHe MecTa HJIH MpPHU-
coefnHeHHe K oOllell NOXKAeBOH KaHAJIH3aLHOHHOH CeTH HJIH K OT-
KPBITHIM BOAOCTOKaM 3aTPYIHEH.

Ins ycrpoiicTBa MCmapuTeNbHbIX NDPYJOB M MOMNIOLIAIOLIMX KO-
JIOleB HEOOXOMHUMBI COOTBETCTBYIOIIHE OJIaronpUsiTHble KJAHMAaTH-
YeCKHe U I'PYHTOBbIE YCJIOBHS.

ITpu coopyxeHuu crelya/bHbIX HCNAPUTENbHBIX NMPYLOB H NPH
HCIIOJIb30BAHUU CYLIECTBYIOLMX O€CCTOYHBIX ' MPYAOB HeOGXOAUM
pacyeT Ha COOTBETCTBHE NPHUTOKA CTOYHBIX BOJ NOTEPAM Ha Hcma-
peHMe U HHQUABTPALMH B TPYHT.

Benuuuuy ucnapeHnsi ¢ BOXHOH IOBEPXHOCTH MOXHO Ompeje-
Juth no gopmyse B. JI. 3afikoBa, npurogHoi AJs BOLOEMOB, UMeIO-
IKMX TJIOLLaJb OT AECTKOB KBaJjpaTHBIX MeTPoB 1o 50 xm? u ray-
6uny Boxnt 1,5—8,0 m:

ey = 0,22CD"® (1 + 0,85w,oy) [#.4], (27)

roe  €,— CJOH MeCSIYHOrO HCIAaPeHUs B MM;
D — pedbuuur BIaXHOCTH BO3LYXa, ONpPENeNsieMblii O Cpej-
HEMEeCSIYHbIM TeMmepatypaM H aOCOJIOTHbIM BJIaXKHO-
cTiM Bo3ayxa ¢ nomnpaBkoit D. M. Osbiekona, B MM;
Wygo— CPENHAST MecsiuHash CKOPOCTb BeTpa Ha Bhicote 100 ¢cm
HaJ OBEPXHOCTbIO BOAbI B M/CEK;



C— napamerp, npuHuMaeMblil no puc. 20 wWax A48 BOCTOY-
Hoi monoBuHbl Asnarckeit Tepputopuu CCCP, paBHblit
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Puc. 20. Kapra pacnpeagnenus napamerpa C B ¢opmyne (27)

Ecan ckopoctd BeTpa 3aMepsiiiuch Ha Beicote X (B cM), TO.

1,523 ‘
W10 = X = 0.477 x [#/cex], (28)
TIe Wy — CKOpOCTb BeTpa Ha BhicOTe (uiorepa X B m/cex.

[IputoK n0XKaeBbIX BOX B MPYA 32 MECAYHbIH MEePHOL PacCUHTHI-
Baercs no gopmyJe:

w=10Fhy [, (29)
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rpe. F— nnomanb GacceitHa CTOKa B 2a;

h — MecsiUHBIH €107 aTMOC(HEPHBIX OCAIKOB B MM;

'{J-—- KOS(I)(DPIHHGHT CTOKaQ, l'lpHHlflMaeMbIﬁ Jis CpeaHHuX yCJIOBHﬁ
naomankyd paBHeiM 0,3—0,5, a A9 BOJOHENPOHHIlaeMbIX
nosepxHocreit — 0,9.

Mpumep. OnpenenuM naowWanb npyaa, HeoOGXOAHMYIO TMPH TpHEME NOXKIAEBHIX
BOJ, KOTOpble OTBOLATCA BHYTPEHHHMH BOAOCTOKaMH C KpBIWH, HMelomlef nJo-
mans F=1,2 ea. KonuuectBo atMocdepHblx 0CaZKOB 3a HanGosiee OGHAbHEIN HOXK-
DSIMH MeCAll — aBryCT paBHO 65 MM, [eUUUT BJAXKHOCTH Aif aBrycra D=7,0 mxu,
CpeaHas CKOpocTh Berpa Ha Bhicote 9,0 # w=4,0 m/cex. [lnomanka Haxoautcs
B Besnropoackoit o6aacru (C=1,6).

Haxoaum ckopocTs BeTpa Ha Bhicote 100 # mo dopmyae (28):

1,523
W10 = 73900 — 0,477 40 =205 Mfcek.

OnpenensieM KOMHYECTBO BOAbl, MOCTynaiolllee B MPYA B TeueHHe MecAla, no
dopmyae (29):
wy = 10-1,2.65.0,9 = 702 #3.
Cuioft MeCIYHOro HCIapeHUs NoJayuuM no dopmyse (27):
ey = 0,2-31-1,6-70™ (14 0,85-2,5) = 141 wx.
Heo6xonuMas nuiomanb npyna onpeaeaurcs:
f= o,olgf;.. = 0,03)(:2.141 = 4964 4.

YcTpoiicTBO MOIVIOIIAIOIIMX KOJIOALEB Liesecoo6pasHo JHIIbL MPR
HaJIMYHH XOPOWO (PUABTPYIOIIKUX TPYHTOB H HH3KOM YDOBHE IpYH-
TOBBIX BOJ M TOJIbKO B TOM CJIy4ae, €C/H TPYHTOBble BOAbI Ha HaH-
HOM y4YaCTKe He HCNOJIb3YIOTCS IJIsl XO3SMCTBEHHBIX Lieseil.

IMoraomaromue KoJOAUB MOTYT OBLITb COBEPHIEHHOrO H HecoBep-
wennoro tunos. [Tepsble onyckaloTCs 10 BOJOynopa H TakuM o6pa-
80M BCKpHIBAaIOT (PUABLTPYIOUIHHA IJIACT Ha MOJHYIO €ro MOILHOCTb;
JHO BTOPbIX He JOCTHraer Bojoynopa. B coBepmieHHbIX KosoAlax
(uAbTpalMs MPOUCXOJUT Yepe3 AblpUaThle CTEHKH, a B HeCOBeplIeH-
HBIX — He TOJIbKO Yepe3 CTeHKH, HO M uepe3 JHO; JHA TaKHe KOJIOA-
bl 0GBIYHO BOBCE HE HMEIOT, a BMECTO HEro0 3aK/aJblBaeTcs CJOMH
rajibKH.

Pacxon, mnorsomaeMblli coBepuleHHBIM Kosonuem (puc. 21),
MOKHO ONpele/HTb Mo popMy.ie:

k (h — H?
Q=136—2" sjeyr), (30)

lg-a

rie k— ko3¢ ¢duuuenT GuabTpauuu rpyHra B m/cyr;
hy— rny6uHa BOABI B KOJIOALE B M;
H — MouiHoCTb BOJOHACOCHOTO MJIacTa B M;
ro— pajguyc KOJIOALA B M;
R— papuyc Bausinus B M.



Kos¢ppuunenr ¢uabTpallin onpepessieTcs MOJMEBLIM cnocoGoM,
Aa60paTOPHBIM MM MO (OPMYJaM Ha OCHOBE JaHHBIX MexaHHYe-
cKoro aHa/nusa rpysata. OpHeHTHPOBOYHBIE 3HaUeHHs Ko3dduuHreHTa
¢unbTpauun (B M/cyr) MpHBENEHbl HHXKeE:

TaNeYHHKH . . . . . « . . . . 100—200
MeCKH:
crambkod . . . . . . . . . 50—100
KPYNMHO3epHHUCTBIE . . . . . 15—50
cpenHe3epHucThe . . . . ., 5—I15
MeJIKO3epHHCTRE . . . . . ., 1—5
CHIBHOIIMHHCTHE . ., . . . 0,5—1
Cynecu , . . . . . . -« . .

Paguyc BausiHAS ~ OKa3bI-
BaeT HeOO/IBIIOE 3HAUEHHE Ha
ompeneseHde pacxopa mo ¢op-
myae (30) wu moatomy mpH

MpelBapUTE/NbHEIX pacyeTax Mo-
Xer ObITb B3AT [JI MeJNKO3ep- RSO N T MR DRt A
HHCTHIX TPYHTOB paBubiM 100—  WIIITTIIII I T,
200 m, mas cpemHE3epPHHCTHIX — R

250—>500 # u 1151 KPYnHO3EPHH-
cThix — 700 — 1000 x. DBonee
TOYHO OH oOmnpegeisiercds no
crelHanbHBIM ¢opMmysam [19], T

Pacxon, norsomaeMblii He-
COBepLIEHHBIMH KOJIOALlaMH
(puc. 21),

Q=1.36X

x 2AE= (wsjeym), (31)

lg-;-

rae k—xo3adppuumueHT GUILT-
pauuu B m/cyr;
h—rny6una Bomoymopa
OT YpOBHSI BOIHl B
KOJIOAILIE B M;
— MOIILHOCTb  BOJOHOC-
HOro mjacra B M;
ry—palHyc KoJjoala B M; Piic. 21. CxeMs noriomaomux

R— panuyc Bausaua B M. KOJIOAIEB
- a—coBepleHnbl; 6-—HecosepllieHHH;
Koacbcb'uuuem A onpene a—geconepmeﬂﬂun HanopHuift

JAsieTCsi B 3aBHCHMOCTH OT OT-
HOILUEHHS r1yOGHHBI BOALI B KOJMOAUE Ay K BeMHunHe A:

A=)t e B

(32)
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HHorna norJomaomuii KoJoAel, MOXeT BCKPHIBaTh BOLOHENpo-
HHIaeMyl0 KPOBJIO ¥ (DUIBTPOBAaTh B BOJONPOHHLAEMBIH TMJIACT
6GOJIbILON MOLHOCTH, I[leé TPYHTOBasi BOfla HaXOOHUTCS MOL HEKOTO-
peiM HamopoM (pHuc. 21). Pacxon, norsiomaeMbii TAaKHM HeCoBep-
LIEHHBIM HaMNOPHBIM KOJMOALEM C NOJyCepHYeCKHM KHOM

Q=6,28kr, (hy— H) [#3[cym], (33)

rie H— Hanop rpyHTOBBIX Bog B M (OcTajibHble OGO3HAUEHHsS Te
Ke, 4TO H B mpeAbiAyIuXx GopMynax).

B apyrux cayyasx OpH YCTPOMCTBE NOIVIOLIAMIOIIHX KOJMOAIEB
clefyer noJb3oBaThesl (GOpMysiaMH, NPHBOJHMEIMH B ClellHaJIbHOH
JIHTEpaType.

IIpu cnycke nOXKAeBBIX BOJ B MOIVIOLAIOLIME KOJOALBI pacyer
PeKOMeHAyeTCs: BeCTH Ha CYTOYHbIH NMPHTOK BOXbI, KOTOPHIH MOKET
ObITb ONpefesied N0 CpelHEMY CYTOUHOMY MaKCHMyMY aTMOC(hepHBIX:
0ocajgkoB B HanGosiee 0OMJIbHBIA OCaAKaMH JeTHHH Mecau! ¢ BBele-
HHeM COOTBETCTBYIOLIEro K03¢ pHIlHeHTa CTOKaA.

Mpumep. [ns cnycka AOXAeBHX BOA OT BHYTPEHHHX BONOCTOKOB TpeGyercs
yCTpouTh morJolnarwouiuit Kosmogel. Ilaomans xpuimin 1 ea. Kosadpduuuent ¢uabr-
pauun rpynra 15 m/cyr (cpenHe3depHucrbie necku). BoLoynopHblii miact 3ajeraer:
Ha ruy6HHe 5 M, ypoBeHb BoA — Ha ray6une 4 s. CpeqHuil CyTOUHBIA MaKCHMyM
aTMocdepHLIX OCalKoB B aBrycre cocrasiser 30 mu.

Ilpunumas xosdouuneHt croka 0,95, mosyuaeM CYTOUHBIA CTOK AOXKAEBHX
BOX:

1.10 000-0,03-0,95 = 285 3.

Hameuaem ycrpofictBo cosepuwienHbix kosonueB (ray6uHa 5 ) auaMeTpoM
2 M; pacueTHBIi ypoBeHb BOLBI B KosoAue npuHuMaeM Ha 0,5 M HHRe nosepx-
HOCTH 3eMJIH.

o dopmyae (30) nmosmyuaem:
15 (4,52 — 1?)
Q=136 — 0 = 150 #3/cym.
g 1

Takum o6pasoM, List ylajeHHs! LOKAEBHX BOX CJAeAyeT YCTPOHTb ABA NOMMIO-
1AIONUIHX KOJIOAUA.

! Cpennuft CyTOUHBIi MaKCHMYM arMoc(epHHIX OCAaJAKOB BHIUMCASETCH KaK
cpefHAs BeJHYHHA M3 CYTOUHBIX MAaKCHMYMOB B JaHHHI MeCAll 33 MHOrOJIETHHH
nepHox.



F'rasa V

COBMEIUEHUE JOXIEBON KAHAJIU3ALLMHU
C NPOHU3BOACTBEHHOH

1. YCJIOBHS NMPHEMA IMPOU3BOACTBEHHBIX CTOKOB
B JO)XAEBbIE KAHAJIU3ALLUU U YYET UX PACXOJ0B

IMpousBoacTBeHHbIE CTOYHbIE BOAbl, OGpas3yIOLIHeCs B Pe3yJlb-
TaTe TEXHOJIOTHYECKHX NPOLECCOB Ha NPOMBILIEHHBIX MNpPEANpHs-
THAX, MOryT ObITh pasjiesleHbl Ha YHCTble, YIOBJETBOPSIOUIHE CaHH:
TapHbIM HOPMaM CHyCKa B BOJOeMbl, H 3arps3HeHHble. Yucrble
NIPOH3BOACTBEHHBbIE CTOKH MOTYT OTBOAHTbCS COBMECTHO C NOBepX-
HOCTHBIMH BOJaMH, KOTOPble TOXe BHINYCKAalOTCS B BOoJoeM 06e3
ounctku, [ToaToMy noxkieBast KaHa/lH3alLHs, COOpyxaeMast Ha MJO-
WagKaX [POMbBIIVIEHHBIX NPEANpHATHH, B OOJNbIIMHCTBE CJydaeB
TIpeBpaliaeTcs B NPOH3BOJCTBEHHO-ZOXKAEBYIO KaHaJH3alHIo.

INponsBoacTBeHHbIE CTOYHbIE BOAbI, cOpachiBaeMble B JOXKIEBYIO
(NpOU3BOACTBEHHO-I0XK/AEBYI0) KaHAJIH3alHOHHYIO CeTb, [OJIXKHBI
YIOBJNETBOPSIThH YCJNOBHSIM CIyCKa B BOJOEM H BMeCTe C TeM He
JOJIXKHBI BbI3bIBATb 3aTPyJHEHHH NMPH TPAHCNOPTHPOBAHHH NO 3a-
KpBITOft CHCTeMe TPyGONpOBOIOB.

CrouHble BOAbI, He 3arpsi3HSIOIIHEeCs B Npolecce NPOH3BOACTBA,
Kak NPaBHJAO, LOJKHBI HCIOJb30BaThCs B CHCTeMaXx 000POTHOrO BO-
nocHaGxenus. JIHIIb MPH HEBO3MOXKHOCTH HJIH HelleJecoo6pa3HOCTH
HCIOJIb30BAHUSI OHH MOTYT BbINYCKATbCS B KaHAJH3aLHOHHYIO CETb.
OO6bLIYHO NPH palHOHANbHO NOCTPOEHHOH TEXHOJIOTHH KOJIHYeCTBO
cOpacbiBaeMbIX B JOXKIEBYIO KaHaJH3aLHIO He3arpsisHEHHbIX Mpo-
HM3BOJCTBEHHBIX CTOKOB HEBEJIHKO.

ITpu orcyTcrBHHM 0GOPOTHOTO BOAOCHaGXKEHHS B JOXKEBYIO CETh
BBINYCKAIOTCSl BOAbl KOHAEHCAL[HOHHblE, a TaKXe OT OXJaXKJeHHsl
KOMIIPECCOPOB H Pa3/IHYHOH NMPOHM3BOJCTBEHHOH amnapartyphl. B pe-
3yJIbTaTe HCIOJb30BAHHSI B TEXHOJOTHYECKOM MPOLECCe 3TH BOABI He
3arpsAsHSAIOTCSA, HO TeMIepaTypa HX NOBbllIaercsi OObIYHO J0O
30—60 °C.

B ropojickne KaHa/lM3aLUWH He paspellaeTcs CMYCK CTOYHBIX BOZ
¢ remnepaTtypoii Boie 40 °C. [1asi npoMbIIIJIEeHHbIX ceTel J0X1eBOH
KaHAJIH33aUHH MOXKET [JONYycKaTbCsl cOpPOC CTOKOB M ¢ 60Jiee BLICOKO#H
Temnepatypoil (nanpumep, no 60°C), ocoGeHHO KOrja pacxol HX
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HeGoabmoi. Copoc B KaHa/Ju3aluio O0/MbIIHX PacXol0B BOJbI C Bhl-
COKO1 TeMIepaTypoil He AonycKaeTcs.

[Tpu cnycke ropsiyux CTOKOB B BOJOEM TeMNepaTypa BOJIbI B HEM
He JOJ/IXXHa NoBblmaTthcs Gosee ueM Ha 3°C MO CpaBHEHHIO C Ma-
KCHMaJIbHOH TeMrnepaTypod BOABl B HeM B JieTHee BpeMs. B Bomoe-
Max, HCHOJIb3YeMbIX AJisi pbIOOX03sIICTBEHHBIX LeJeil, KpoMe TOro,
TeMnepaTypa B 3UMHHH MepHOJ He JOJ/KHA NOBHIIATbCA GoJee
yeM Ha 5°C.

B ceTb OTKPHITHIX BOLOCTOKOB cOpOC BOALI Jaxke C TeMNepaTypoi
40°C caepyeT cyuTaTb HEAONYCTHMBIM, TaK KakK NPH 3TOM HEH3-
0exHO 00pa3oBaHHe CHIAbHBIX TYMaHOB.

YucTble MPOM3BOACTBEHHBIE CTOKH C MOBBLIIIEHHOH TeMmepaTypoi
CNYCKAIOTCS JIHIIb KOMIPECCOPHBIMH CTaHLHUSIMH, KOTeJNbHBIMH, XO-
JIONHIbHAKAMH, KOHJEHCATOPHBIMH YCTAHOBKAMU H Pa3/IMUYHbIMH Lie-
XaMH MHOTHX NPOH3BOJICTB, rie HeoGXOAHMO oXsaxiaeHHe 060pyno-
BaHHUS.

OxJaax/JeHHe NPOU3BOACTBEHHBIX CTOYHBIX BOJ Mepej CIyCKOM
B KaHa/IM3allMio NMPOM3BOJUTCA B pPas/iMYHbIX ycraHoBkaXx. [Ipu Ma-
JIOM pacxoje MOXeT TPHMEHATbCS CMeIIHBaHUE C XOJOMHOH BO-
nof.

HonycTuM c6poc B LOXKAEBYIO KaHa/lH3alHOHHYIO CeTb BOABI U3
rapaxed OT MOHKM aBTOMaMIMH, HO NPH 00s3aTeIbHOM YCJIOBHH
nponycka ee yepe3 Macl0oGeH30yJ/JOBHTeNb, a4 NPH MOHKe OYeHb 3a-
rpsI3HEHHbIX CMellHaJbHbIX aBTOMAUIMH — H Yepe3 IPs3e0TCTOHHHK.

XenatenbHO BbIMycKaTh B [JOXKAEBYIO KaHAJH3alLHOHHYIO CETb
NPOU3BOACTBEHHbEIE CTOYHbIE BOJbI, KOTOPble COLEPKAT TONbKO B3Be-
HIeHHble MUHEepaJbHble 3arPsi3HEHHS.

ITpu BHIMycKe B BOLOEMBI, HCNO/Nb3yeMble [Jis MHTHEBOrO H KYJb-
TYPHO-GLITOBOrO BOJAONOJIb30BAHHS, NPOH3BOACTBEHHble BOABI JOJK-
Hbl oTBeyaTh «[IpaBHiaM OXpaHbl MOBEPXHOCTHBIX BOJ OT 3arpsisHe-
HHS CTOUHBIMH BOLAMHU>.

He nomyckaercss BbIMycK B [OMKAEBYI0 KaHAJH3aUHOHHYIO CeTh
CTOYHBIX BOJ, COJAEpKAalUX OKaNHHY, META/JIMYeCKyI0 CTPYKKY H
AOpyrue MHHepalibHble BellecTBa, KOTOPble MOTYT BbI3BaThb H3MeHe-
HHe XHMHYECKOrO COCTaBa BOAbI BOJOEMAa HJIH.OTKJ/aJAbIBaThCS Ha
nHe Tpyo.

MuHnManbHasi CKOPOCTb TedeHHs B TPyOax, MPH KOTOPOH BO3-
MOXHO TPaHCNOPTHPOBaHHe B3BeCH ONpeneJeHHON KPYMHOCTH, OmN-
penessiercs o popmy.e:

= 0,221 ]/“—;i(o,gd +1,4) [m/cex], (34)

rae d — puaMeTp HauGoJiee KPYNHBIX YacTHL B3BECH B MM;
h— rayOHHA HANOMIHEHHS B M;
1 —_ yJ.'LeJIbeIPI BEC XKHAKOCTH (;:um Bop,bl 1=1);
— YIeJbHBIH BEC YacTHI MpHMece.

60



Takum ob6pasoM, Bonmpoc o NPHCOEAHHEHHH K [IOXKAEBOH CETH
fIDOU3BO/JCTBEHHBIX CTOKOB, CONEpIKAaUIUX JIHIIb B3BelIeHHble Bellle-
CTBa, He 3arps3HsIOILHe BOLOeM, NOJXKeH pellaThCsi C yIeTOM HaMe-
4aeMbIX YKJIOHOB CETH.

HekoToprle npoH3BOACTBEHHble CTOYHble BOABI MOTYT BBHIMY-
CKaTbCsl B AOXIEBYI0O KaHAJH3ALHUIO MOCJe MecTHOi ouuCcTKH. K ra-
KHM CTOKaM OTHOCSITCSI KHCJble, IIeJOUHble M L[MAaHHUCThie BOMBI, KO-
TOpble NOCJe HeATpaIH3alMU M YNaJeHHs COJIeH TSKeNblX MeTaJ-
JioB [20] ynosJsieTBOpsiIOT TpeGOBaHUAM cnycka B BogoeM. [Ipu aTom
HeoOXONUMBI TIIATEbHBEII KOHTPOJb 3a paboTOH HEHTpa/u3alHOH-
HBIX YCTaHOBOK M aBTOMAaTH3alusl UX paboTel. BMecTe ¢ TeM JOMIKHB
npeLycMaTpUBATbCA Mephbl IO MPEeJOTBPALIEHHUIO NMONANaHHA B LOXK-
HeBYI0 CeTh HEOUYHIIEHHBIX CTOKOB NPH aBapUfAX M HemojaAkax B
paboTe yCTaHOBOK.

HekoTopble KaTeropuud NPOHU3BOACTBEHHBIX BOJL MOTYT OBITH Bbl-
-MyLIeHbl B JOXKIEBYI0 KaHaJH3aLHOHHYIO CeTh MocJje NMpejlBapUTeb-
HOro orcrauBaHusa. K TakuM BofaM, HanmpuMep, OTHOCSATCS MPOMEIB-
Hble BOZBI mocje o6orauieHus Yriis, pyabl, HHEPTHBIX CTPOHTEIbHBIX
MaTepHaJoB H Jp.

IIpousBoacTBeHHbIE CTOYHBIE BOMAbI, KAK H3BECTHO, OTJIMYAIOTCA
6onbiiuM pa3HooOpasneM; XapakTep M CTeleHb X 3arpsi3HeHHs 3a-
BHCAT He TOJBKO OT BHAA MPOM3BOJACTBA, HO H OT NMPHHATOH Ha NaH-
HOM mpeAnpHsATHU TexHosoruu. [lostoMy Bompoc o cmycKe HEKOTO-
pOil YacTH NPOM3BOJACTBEHHLIX CTOKOB B H0X/JEBYI0O KaHaJH3alHOH-
HYIO CeThb peliaeTcs B KaXXJOM KOHKPETHOM Clyuae, OPHEHTHDPYACh
Ha CYL[eCTBYIOLHe HOpMAaTHBHble HOKYMeHTHl. IIpu pemieHuu atoro
'BONPOCA JOJXKHO YUUTHIBATHCS pa3MellleHHe L[eXOB Ha reHepaibHOM
TJaHe MpeqNpUsATHS, Leleco00pPa3HOCTb pas[enbHOrO OTBOAA MHpO-
H3BOJCTBEHHBIX CTOYHBIX BOJ DPa3HOH 3arpsi3HEHHOCTH M [JeleHTpa-
JIM3allUd OYHCTHBIX COOPYXKEHHi, XapaKTepUCTHKH MeCT BBIYCKa
NOXKJEeBbIX BOJ, PeXHM IOCTYMJIEHHS fIPOH3BONCTBEHHBIX CTOKOB H
JApyrde MecTHble ycaoBHsA. Cnyck NMPOH3BOACTBEHHBIX CTOYHBIX BOJ
B JOX/IEBYI0 KaHAJIH3alUIO COIVIaCOBBIBAETCSl C MECTHBIMH OpraHa-
MU FOCYLAapCTBEHHOTO CaHHTAPHOrO HAaA30pa U PHIGOXPaHBI.

Pacxonrl mpoH3BOACTBEHHBIX CTOYHBIX BOX, NMPHHHMAEMBIX HOXK-
NeBOM KaHAJM3alHOHHO!N CeThbl0, YCTAHABJIHBAIOTCS B COOTBETCTBHH
¢ TexHoJiorHYeckuM 3ananueM. CeTb pacCYMTHIBAETCS HA CyMMY pac-
YeTHBIX PaCXOHOB AOXKIEBBIX U NPOM3BOIACTBEHHBIX BOA. 3a pacyer-
HBEIH MPOU3BOACTBEHHBIH pacxol MPHHHUMaeTCs MaKCUMaJbHBIN 4aco-
BOfl pacxol; CeKYHIHBIH Pacxop ToJyyaeTcs NeJleHHEM 3TOro pac-
xona Ha 3600. '

Ilpu GosbuMx BeJHYHMHAX NPOU3BOACTBEHHBIX PaCXOfOB, KOrmpa
onHu cocraBisiior 20% u GoJsbllle OT AOXKIEBOro pacxoia, pacyeT
[JIaBHBIX KOJIJIEKTOPOB JIyyllie IPOU3BOAUTL C yUeTOM HecoBHaJeHHS

pacxonoB OT pa3JHUYHBLIX LI€XOB.
IMpumep. Ecan oauH nex cnycKaer MakCcUMaJbHblit pacxod 108 m3/4 B nauaie
CMeHbl M B OCTa/JbHble uace 36 s%/«, a .Npyrofi’ naeT MaKCHMaJ/bHHII Pacxon
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B KOHLEe cMeHbl 72 m3/4 1 B ocTa/bHble yach 54 m3[/«, TO pacxXof B TJIaBHOM KOJI-
JIeKTOpe ONpeJeqHTCs B ABYX BapHaHTax:

B Havane CMEHBl ., . . . . . . . 1084 54 =162 M3y
. KoHIe . e e e e e e .. T2436=108 ,
) 162-1000
Pacuernblit pacxon Gyner HauGovibiui: 162 m3/4, wiu 3600 = 45 afcex.

3annoBble BHIMYCKH NPOM3BOACTBEHHBIX CTOYHBIX BOX (HampH-
Mep, NMPH ONOPOXKHEHHHM KaKHX-JH60 pe3epByapoB) MOTYT [aBaTh
3HaYUTeNbHble pacxoAbl. EciM 3TH BHIMyCKM NMPOM3BOAATCS pEOKO,
TO BEPOSITHOCTb COBNAJEHHA MX IO BPeMEHH C PAaCUYeTHBIM JOXKIEM
oyeHb HeBeJHKa. B Takux ciayyasx 3TH pacxogsl MOTYT BOBCE He'
YUHTBIBATbCS, 0OCOGEHHO eC/IM 3a/MOBHIH BBIMYCK MOXKET OBbITh 3azep-
JKaH [0 OKOHYAHHUS JOXKAA.

YBennuende guameTrpa TPYGONPOBOJLOB JHIIb M3-32 PeIKHX 3ail-
NOBbIX BHIMYCKOB IIPOH3BOJACTBEHHBIX CTOYHBIX BOA AOMYCTHMO
TOJIbKO B ONPAaBAaHHBIX CJydYasX, KOrfa HEBO3MOXKHO NPHMEHEHHe
Mep 110 CHHIKEHHIO PacXo/[0B CIyCKaeMbIX CTOKOB.

2. HEKOTOPBIE OCOBEHHOCTH CXEM
NMPOU3BOACTBEHHO-JO)XAEBOA KAHAJIU3ALLHUU

Ilpn HeGOMBIIMX pacxOfax NPOH3BOACTBEHHBIX CTOYHBIX BOZ,
OTBOJUMEIX COBMECTHO C [0XKIEBbIMH, CXeMa KaHaIU3aLHOHHOH ceTH
IUKTyeTcsl [VIaBHBIM 00pa3oM DacmnosioKeHHeM [OXKAeNPHEMHHKOB
U MeCTOM BBINYCKAa JOXJeBHIX BOJ; TPyOONPOBOIBI, CIELHAIBHO IIPO-
KlagbiBaeMble OT L[€XOBBIX BBINYCKOB INPOH3BOJCTBEHHBIX CTOKOB,
JHIIb [JOMONHSIOT HaMeuyeHHyl0 cxeMmy. OueBHAHO, YTO 3TH TPYyGO-
NpoBOJBl MOTyT ObITH HHAMETPOM MeHbIIHMM, YeM MHMHHMAaJbHO AO-
NyCTHMble AJIsI JOXKAeBOH KaHanusauuoHHo#l ceTd. IIpucoenunenue-
HX K KOJIIEKTODaM, OTBOJSLIMM AOXKIeBble BOJbl, PEKOMEHAYeTcs
pacmoJjiaraTh B CMOTPOBBIX KOJIOALIAX BO3MOXKHO BBILIE, HMeS B.
BHIY, YTO B [JOXKJEBOil KaHa/JHU3aIHOHHOH CeTH HeH30eXKHOo BO3HHK-
HOBEHHE NPH CWIbHBIX JOXKISX HAMOPHOrO peXHMMa, CBSA3aHHOro £-
MOAbEMOM YPOBHS BOABI B KOJOALAX BHIIIe LiejbirH TPyObl. JKena-
TeJbHO, 4YTOOBl TpPY6GONpPOBOALl NPOU3BOACTBEHHOTO HA3HAYEHHS
npucoennHsiuch Ha 0.5 # Bhlllle mesbrk TPyO KoJseKkTopa.

[Tpu Gosbiiux pacxonax MPOU3BOACTBEHHBIX CTOKOB, YIOBJIETBO-
PAIOLIMX YCIOBHAM CHycka B BOJoeM 0e3 OUYMCTKH, CXeMa MPOH3-
BOJCTBEHHO-[0XK/AEBOH KaHa/IM3allMH MOXKeT B 3HAYUTEJNbHOH CcTe-
NeHH NMOAYMHATbCA 3afadye OTBOAA NPOM3BOACTBEHHBIX CTOUHBIX BOJ. .
Hanpumep, uvcTble IPOU3BOACTBEHHbBIE CTOKH HE PEKOMEHAYEeTCS Bhl-
nyckaTb B OBparH, nepecebixaiolie B JeTHee Bpems. Ilpm ycrpoit-
CTBe NPOHU3BOACTBEHHO-N0XKAEBON KaHANM3allHH MeCTO BHINyCKa,
C/lefloBaTeNIbHO, OOJXKHO OHITh MepeHeceHo. B 3ToM ciyyae Bo3-
MOKHO YIOpOXaHHe NPOU3BOACTBEHHO-JOXAEBOH KaHaJH3alHU MO
CPaBHEHHIO C JOXIEeBOH M BOMPOC O 11e71eCO00Pa3HOCTH yCTPOHCTBA
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NPOU3BOACTBEHHO-AOXK/AEBOH KaHa/JM3alliy [OJIKEH pellaThcs Ha
OCHOBE NpeJBapHUTENbHBIX TEXHHKO-9KOHOMHYECKHX DaCueToB.

B cucteMy npoH3BOACTBEHHO-A0XKAEBOH KaHaJH3alHH, KaK yKa-
sbIBaJlach BbIllle, MOTYT BKJIOYaTbCs HEKOTOpble MECTHBIE OUYHCT-
Hble COOPYKEHHs! [Jis MPOU3BOACTBEHHBIX CTOYHBIX BoA. Pasmelie-
HHe HX Ha reHepajbHOM IJIaHe MJIOLIAJAKH MPOMBIIIJIEHHOTO Mpea-
NPUATHS AHKTYeT M CXeMY NPOHM3BGACTBEHHO-HOXKIAeBoH ceTH. IIpo-
eKTHPOBAHHE TaKHX OYHCTHBIX COOPYXKEHHH NPOU3BOIHUTCS B COOT-
BETCTBHH C MpPaBHJIAMH OYHCTKH CTOYHBIX Box [l, 21].

ITIpu onpenefneHHBIX MECTHBIX YCJOBHSIX COOPYXEHHS MJIst
OYHCTKH IPOH3BOACTBEHHBIX CTOYHBIX BOJX C LENbI0O MX BHIMYCKa B
NpPOH3BOACTBEHHO-AOXKIEBYI0 KaHAJH3alHMI0O MOTYT pachoJjaratbes
B HEKOTOpPOM YyAasleHHH OT uexos. JJsi cokpallleHusi NPOTSAKEHHO-
CTH KaHAJM3alLHOHHON CeTH B TAKHX CJIydYasX BO3MOXKHO OGBbenuHe-
HHe NPOU3BOJACTBEHHON H. JOXKIEBOH KaHa/u3alHH [JO MECTHBIX
OUYMCTHBIX coopyxeHuH. TakuM 06pasoM, Ha OUHCTHBIE COOpY¥Ke-
HHs BO BpeMsl Joxzeil OyZeT MOCTyNaTh TaKXe U HEKOTOpoe KoJu-
4ecTBO A0XIeBbix BoA. ITomoGHoe pelieHHC, OYEeBHIHO, BO3MOXKHO
JHLIb NMPH HeOOXOQMMOCTH OYHMCTKH MpPOU3BOACTBEHHBIX CTOYHBIX
BOJ OT H3JHUIHKNX MHHEPAaJbHBIX B3BEIUIEHHBIX BEILEeCTB H NPH OTHO-
CHTeJbHO HeOOJIbIIMX DAcXOLaX IGIKAEBBIX BOM, MOCTYMAIOIHX Ha
OYHCTHBIE coopyKenusd. OGbeAnHEeHHAst OYHCTKA IPOU3BOACTBEHHBIX
CTOYHHIX BOJ M JOXKIEBHIX LenecooGpaszHa TakxKe npu ocoboit 3a-
CPA3HEHHOCTH MOCJeLHHUX, BBI3BAaHHOH O0COOEHHOCTSIMH TEXHOJIO-
FHYECKOr0 Mpoliecca Ha NPOMBILLIEHHOM OpeNNpHsTHH.

[IpucoennHeHHe OTBOJHBIX TPYOONPOBOAOB OT COOPYXKEHUM
MECTHOH OUHCTKM K KOJJeKTopaM INpPOH3BOACTBEHHO-I0XKIEROil
KaHa/lH3alu{d [JOJIKHO NPOM3BOAMTCSI C Y4eTOM BO3MOXHOCTH BO3-
HUKHOBEHHS1 HaNmOpHOro pexuma B Kosnekropax. OTBomHble TpyGo-
NPOBOABI CHEAyeT MPHUCOENHHATb K KOJJIEKTOPaM BHIlle ILIENbITH
Tpy6hl. ['1y60Ko 3a/i0XKeHHble OUMCTHBIE COOPYXkKeHHs Bo H30exa-
HUe HX 3aTOIUIeHHs NPY JHUBHAX LOJKHBH HMETb YCTPOHCTBA AJS HX
OTKJIIOUEeHHS] OT NMPOU3BOLCTBEHHO-/(0XKAEBOH CeTH.

Ilpu cnmycke B NMpPOH3BOACTBEHHO-LOXKAEBYIO KaHAIH3aLUOHHYIO
CeTb rOpSYHX MNPOU3BOJLCTBEHHBIX CTOKOB BOJIH3H OT JOXKIENpHEM-
HMKOB B 3WMHee BpeMs HHoraa Habuaiomaercss oOpa3oBaHHe TyCTOTO
TyMaHa Hajn fgoxaenpueMHHKOM. OcoGeHHO HEZOMYCTHMO 3TO NpPH
pacrno/ioXeHHH N0XAENPHeMHHUKOB Ha Npoe3fax C OOJIbLIHM JBHIKe-
HUEeM HJIH OKOJIO MeCT HHTEHCHBHOIO [BHXEHHS [ellexoL0B.
B rakux ciyvasx, €c/iu HEBO3MOXKHO OTHECTH NPHCOENHHEHHE HA
3HAaYUTeJbHOE pacCTosiHHe OT J[OXKIeNPHEMHUKOB, HeoOXomxHMO
cHabXaTp OaMXKaHlMe K MPHCOELHHEHHUIO NOXKAEeNPHEMHHKH THJ-
pPaBJIHYECKUMH 3aTBOPaMH.

Heo6GxonuMocTh NepekaukH [TOXKIEBHIX BOJ He OJaronpHsATCT-
ByeT OCYILECTBJIEHHIO NPOH3BOILCTBEHHO-NOXKAEBOM KaHa/J U3allliH,
0co6eHHO NPH HeGOJBIIMX PacXOZaX NPOU3BOJACTBEHHBIX CTOYHBIX
Box. B Takux ciayuasix TpeGyeTcs ycTaHOBKa Ha HAaCOCHBIX CTaH-
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'UMSAX CNeLHaTbHBIX MaJOMOLIHBIX HACOCOB AJIsi MPOU3BOACTBEHHBIX
CTOKOB, KOTOpBle NOJIXKHBI pabotath mocrosiiHo. ITostromy mpu mpo-
eKTHUPOBAHHH HEOOGXOAUMO TUIATENbHO NPOAYMaTh BONpPOC, Kak
nesecoo6pasHee OTBOAHTb YHCThle INPOHU3BOJACTBEHHBIE CTOKH —
BMecTe C AO0XKAEBHIMH W/IH BMecTe ¢ OBITOBHIMH H I'DS3HBIMH IPOU3-
BOJCTBEHHBIMH CTOYHBIMH BOLAMH.

Perynupobanue croka NOXAeBHX BOJ A5 YMeHbLIEHHs pazMe-
POB T/IaBHBIX OTBOAHBIX KOJIJIEKTOPOB NPH MPOH3BOACTBEHHO-A0XK-
JeBbIX KaHAJH3aUHOHHBIX CETSX JOJXKHO NDPOHU3BOJAHTHCS TAKHM
o6pa3oM, 4ToGbl NpPOM3BOACTBEHHBIE PacCXOlbl B CYXyl0 MOrogy Mo
o6BogHOMY TpyOONpPOBOAY OTBOAMJIHCH, MHHYSl Pery/JaHpYIOMHUi
npyn unu pesepByap. Ilpu peskoit HepaBHOMEpHOCTH pacxopna
NPOU3BOACTBEHHBIX CTOYHBIX BOA BeJHYHHA HecOpackiBaeMoro B
pesepByap pacxoma MoxeT ObITb MpPHHATA MeHbIIeHl MaKcHMaJb-
HOro pacxojna NpPOU3BOACTBEHHBIX cTOKOB. Ho B mogoGHBIX ciyuasx
pPeKOMeHAYeTCsl YCTPOHCTBO JHIIb 3aKPBITHIX PEryJHPYIOUIHX pe3ep-
Byapos. Eciim Mpou3BOACTBEHHEIE CTOYHBIE BOABI MPH 3TOM COAEp-
KaT B3BeUIeHHble BeLIecTBa, TO KOHCTPYKUHS pery/aHpyollero
pesepByapa HosxHa ObITh aHAJOTHYHA MpHMeHseMOi NpH obile-
CIJIaBHO! CHCTeMe KaHaJH3alHH.



T'aasa VI

MPOEKTHPOBAHHE N O)XIEBOH
KAHAJIU3AILHUOHHOA CETH

1. TPACCUPOBKA CETH

TeppuTopusi NpOMBILINIEHHON MJIOLIANKH AJS OTBOZA HOMAEBHIX
BOZX pa3buBaercs Ha OacceilHbl KaHajausoBaHHs. [Ipu HeGonmpmIHX
pasMepax MJIOIIAAKH WIH NMPH €JMHCTBEHHOM H OTHa/JeHHOM MecCTe
BBIIYCKa BCS TEPPHUTOPHs IJIOLIAAKH MOXeT MNpPeACTaBAATb OJHH
6acceitH. Uucno OaccefiHOB M HX IpaHHUBl YCTaHaBJIMBAIOTCS B
COOTBETCTBHH C pelbeOM MECTHOCTH, BO3MOXKHBIMH MecTaMi
BHITyCKa M NJIAHHPOBKOI MJIOLIANKH.

[Tpu pacnonoXeHuH NJIOLIAAKH NPOMBIILIEHHOrO NPeaNpUATHS
Ha Gepery BoJOeMa, a TaKXe MpPH Ha/lH4YHH OKOJO MIOLIAJKH
HeCKOJIbKHX BOJOEMOB HJIH OBParoB, NPUTOAHBIX AJS BBITYCKa HOXK-
JeBbIX BOJ, B OO/MBLUIMHCTBe clyyaep lienecooOpa3Ha pa3OuBKa Tep-
PHTODHH MJIOMIafKH Ha HECKOJbKO CaMOCTOATeNbHbIX OacceilHOB
ctoka. [Ipu 3TOM yMeHbIIaeTcs NpPOTSXKEHHOCTb CeTH M TayOuHa
ee 3aJ10XKeHHs.

Iloxaepasi KaHa/lM3allMOHHAs CeTb B KaxaoM OaccefiHe Tpac-
cHpYyeTCs TakuM O6pa3oM, uToObl NPHHHMaeMble €0 CTOKH M0 BO3-
MOXHOCTH KpaTuaflIMM INyTeM OTBOAM/IHCb K MecTaM BHIIyCKa.
Bmecre c TeM BHIGOpP Tpacchl KOJJIEKTOPOB JOXKAEBON KaHaJlH3allHH
JOJIKEeH NMPOH3BOOHTHCS C YUeTOM pejbeda W PacHosoXKeHHs] Tpacc
IpYTHX NMOJ3eMHBIX KOMMYHHKaIHH.

[IpaBuibHOe HauyepTaHHe CeTH MoXeT OBITb BbHIOpaHO JHLUD
noc/ie YCTAHOBJNEHHs MeCT MpHeMa NOXIEBbIX H NPOH3BOACTBEHHHIX
crokoB. OOGbIuHO pa3MellleHHe NOXKAENPHEMHHKOB [POH3BOIHTCH
OJHOBPEMEHHO C MpPOEKTHPOBAaHHEM BePTHKa/JbHOH IJaHHPOBKH
naowanky. oXaenpHeMHHKH [JOJKHBL pacrnojiarathCsi BO BCeX
MOHMXXEHHBIX MecTax TeppuTopuH. Kak mpaBuio, poxaenpHeMHHKH
pasMelllaloTcsi MO Npoe3aM W Ha IIOLIAfIKAX C HMCKYCCTBEHHBIM
MOKpeITHEM. B HEKOTOpBIX ciydasix MX pacmojiaraioT U Ha He3aMo-
IIeHHbIX MJIOLIAJKaX, eC/H MociefHHe AOCTAaTOUHO BEJHKH, TPYHTHI
o61anaioT caaboll BOAONPOHHIAEMOCTbIO H YK/IOH NOBEPXHOCTH He
o6ecneurBaeT ObICTPbIl CTOK BOABI K OJaHxaimeMmy npoesmy. Ha
o3eJIeHEeHHBIX IMOBEPXHOCTSX MAOXKIeNPHEMHHUKH He pasMellaloTcs.
Ha npoesgax pekoMeHIyeTCs YCTaHaBJHBAaTb MOMAENPUEMHHKH
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‘Ha cjefyoLIHX B3aHMHBIX PAacCCTOAHHUAX B 3aBHCHMOCTH OT YKJIIOHA
npoesja:
npu ykaowe mo 0,004. . . . . . . . .Ha pacCTOSHHH 50 M
., . or 0,004 10 0,006 . . . R 60 ,
. . 0,006 ., 001 ... .. . 70 ,
. . 00l ,003 . ... . 80 ,
. . 003 , 005 . He Goabuwe 60 #

Ha manouncnons3yeMelx npoeznax NPOMBIIIEHHBIX NPEINpHSI-
THH 3TH PACCTOSIHHSI MOTYT OBITh YBeTHYEHHI.

[Tpn ropusoHTanbHOM ocH NMpoe3fa M MHI006pasHoM mpoduie
JIOTKOB DAacCCTOSIHHsI MEXAY HOKIeNpHEMHHKaMH MOTyT YMeHb-
watbca go 40 m. Ha mepeceuenusix mpoe3goB AOXKAENPHEMHHKH
clefyeT pasMellaTh Tak, 4TOOHl cTeKaollas Mo JoTKaM Boja nepe-
XBaThlBajllach [0 Nepekpectka. [lpy OBYXCKaTHOM HoNepeyHOM
npodusie npoesna AOKIAENPHEMHHKH pAaclosaraloTcs IO IBYM Gro
CTOpPOHAM, a NPH OJHOCKATHOM — JIHLIb [0 OJHOI MOHHXKEHHOH CTO-
poHe.

Mecra npruemMa NPOH3BOACTBEHHBIX CTOKOB, IPUHHMAEMBIX B 10XK-
IeBYI0 KaHa/lu3alyio, BEISB/ISAIOTCS Ha OCHOBe NPOEKTOB BHYTPHUIIEXO-
BOil KaHaJ/M3alluH.

TpaccupoBka cetd Kaxpioro 6acceliHa HauyHaercsi ¢ BeIGopa Ha-
npaBjeHus TJaBHOTO KOJIJIEKTOpa, KOTOpHIil ILienecoo6pas3Ho pacmno-
JlaraTb B MECTax MOHHXKeHHs penbeda (HanpHMmep, MO TaflbBeram,
€C/lY OHH COXPAaHSIOTCsA NPH BePTHKAJIbHON MJaHHPOBKe MJOLANKH)
BOGIM3H OT JIMHHH LOX el pHeMHHKOB.

[anee TpaccupyioTcs BTOPOCTENEeHHBIE KOJIEKTOPHl M NIPHCOe1H-
HEHHS OT NO0XJENPUEMHHKOB, BHYTPEHHHX BOJAOCTOKOB H OT L[€XOBLIX
BHI[IYCKOB MPOH3BOJCTBEHHBIX CEOUHBLIX BOJ.

Tpaccel KOMJIEKTOPOB He NOJIKHBI MMeThb MOBOPOTHL 6OJibIle yeM
na 90°. IToBoporel koJssekTropoB auamerpoM 1200 mm wu. Gosbure
MOTYT BBIIIOJIHSITBCSl BHE KOJIOALIEB C PajHyCcOM [OBOPOTA He MeHee
AstH auaMerpoB. IloBopoThl B Kosoxlax JenaroTcss pagHycoM He
MeHee TPex 1HaMeTpOB.

Yron Mexay npucoenuHseMoil TpyGo#l M OTBOAsINEH [OJXKeH
66iTh He Menee 90°. [Ipu mpucoegMHEHHH 1OX/eNPHEMHHUKOB C Hepe-
najoM, B YacCTHOCTH IPH NPHCOEIHHEHHH . OOKOBBIX JIHHUK IYTEM
yCTpoiicTBa mepenaja THIA CTOsKa, JONycKaeTcs J1060k yroJ.

CMOTpOBBIe KOJIOALB! CTAaBATCS B MeCTaXx H3MEHEHHs Hamlpasie-
HUs, YKJIOHOB M [dHAMeTPOB TPyGONMPOBOAOB, NpPH MNPHCOEAHHEHHX
(kxpoMe ciiyyaeB yCTpo#iCcTBa GeCKOJIOAE3HBIX NMPHUCOEeIHHEHH!) H Ha
NpPSIMBIX Y4acCTKaX TaK, YTOOBl PACCTOSIHHS MeXAY HUMH He HPEeBHI-
HmaJfu:

nnﬂ‘rpyénnamerpomnoﬁoo.mu. e e e e e B0
. . 700—1400 mxe . . . ... ... 75,
. » . , Goxbmwe 1400 #em . . . . . . . . .150,

B oTaenbHBIX ciyYasix JONYCKaeTCsd YBeJHYHBATh PaCCTOSIHHSA
Ha 10% npoTUB yKa3aHHEIX.
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I cokpalieHuss YHCaa CMOTPOBLIX KOJIOALEB CYLIECTBYIOUIHE
HOPMBbI [ONMYCKAalOT YCTPOHCTBO GeCKOJIOAe3HbIX MPHCOeAHHEHM
IO IeNPHEMHHKOB, a TaKXKe BHYTPHKBAPTaJbHBIX H IBOPOBHIX CeTeil
auamerpoM go 300 Mm K YJIMYHBIM KOJJIEKTOpaM [MaMeTPoOM OT
400 mm u GoJsiee mpH YCJOBHH IJIHHBE NPHCOEAMHEHHs He Oosbule
15 M ¥ CKOPOCTH [ABMIKeHHsi BOLH B HHX He MeHee 1 m/cex. I1pume-
HATEAbHO K AOXKAEBbIM KaHa/M3alHMOHHBLIM CeTAM NPOMBIIIJIEHHBIX
oI afoK 6e3 KOJOALEB MOXKeT OCYLIECTBJSATHCH NPUCOELHHEHHE
JOMKAENPUEMHHKOB M BBHITYCKOB H3 LEXOB (BHYTPEHHHX BONOCTO-
KOB M IPOH3BOACTBEHHBIX CTOKOB). Ilpu sToM nsvna npucoeaune-
HHS, CUMTas OT JOXKAENPHEeMHHKa HJIH PEeBH3UH, JOJKHA ObLIThb He
Gonee 15 M, a OumaMeTpbl NpHCOenMHsieMOro TpyGonpoBoja He
Gosapine 300 mm u KoJaJeKTopa,
K KOTOpOMY AeJaercss IIPHCO-
enMuenne, He Menee 40 mnm.
Beckosmonesnoe mpHCOeNMHEHHE
HOJXKHO OCYILeCTBJASATbCA MOA
yraom 45°.

Cuaemyer OTMeTUTb, UTO B
3apyGexHON NpaKTHKe GecKo-
JIOfle3Hble NPUCOEIHHEHUST HMe-
10T 3HAYUTEJbHO GoOJbllee pac-

NpoCTpaHeHxe.
l'l;p.n YCTPOHCTBE TPHCOGAH-  puc 99 [Ipucoenmsenne
HeHHIl B KOJNOANAX IJHHA BBl-  ponocrousoi  TpyGH K

MyCKOB M3 3MaHWH, CYHTAsT OT  AOKAEBOH KaHAIM3ALHH
Hapyxkuoro ofpesa ¢QyurameH-
Ta A0 OCH CMOTPOBOrO KO-
Joiala, HoJiKHA OBITh AJS TPY-
6onpoBonoB auaMerpom 100mm
He Gosee 15 m u aas Tpy6onpo- !
BOJOB nIuaMeTpoM 6osee ;

100 mm — ue Gosee 20 m. Dan- (I Ne—e—C—T—5
HA TPyGONpPOBONA NpHCOENHHE- NG

HHSL OT [OXKIENpUHEMHHKOB He i

IOJIXKHA NpeBbIIaTh 25 M; npu GoJbllleM PacCTOSTHHH MeXAYy HO0X-
JenpHEMHHKOM H KOJIJIEKTODOM CJCLYyeT NpeiycMaTpuBaTh HONoJj-
HHTeJbHBIH CMOTPOBO# Kosmojeu. Ha npucoenuHeHHH K CMOTPOBOMY
KOJIOALY MOXKHO pacroJjiaraTh NOCJelOBaTeNbHO JBa AOXKIenpHeM-
HHKa.

B npakTHKe NpoeKTHPOBaHHS pelKO NMpHMEHsieTCs NpUCOoequHe-
HHEe BOJLOCTOYHHIX TPYO 3aHHi HEOCPENCTBEHHO K MOJ3eMHOH CeTH.
[MonoGurle mpucoenuHenus Ge3ycJOBHO LenecooOpasHBl U JOMMKHBL
MOJNyYyuTh LIMPOKOEe PacNpoCTPaHeHHe NPU PacCMHOJIOXKEHHH TPOTya-
poB H achajbTHPOBAHHLIX MNJIOLIAL0K HENOCPeNCTBEHHO OKOJIO 3/a-
Hu#. Bopocrounass tpy6a Ha Beicote 0,7—1 m OT noBepxHOCTH
3eMJId NPH OCYLIECTBJEHUH TAaKHX NPUCOEIUHEHHH NOKHA HMETh

5%

E\ R
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YYTYHHYIO PEeBH3HIO U HHUXKe ee NMepPeXOAHTb B UYTYHHBIH H GeToH-
HBIH TpyGonpoBox (puc. 22).

Ilpu TpaccupoBaHHH KaHaJH3aUHOHHON CETH HEOOXOAHUMO HMETh
B BH/Y, UTO €e PachoJIOKEHHe 110 OTHOMIEHHIO K 3[JaHHSM H K MoA-
-3eMHBIM COOPYKEHHSIM JOJKHO HONYyCKaTb BO3MOXKHOCTb MPOHU3-
BoJCTBa pabor mo YKNajKe H PEMOHTY Tpyb, a TakkKe obecneydBaTh
(byunaments 3nanuit u coopymemm OT NPOCaAKH NPH NOBPeXIe-
.HuH Tpy6onpoBoza.

Paccrosinne B miane (B CBeTy) OT KaHaJH3alUHMOHHBIX TPYG 1O
JIMHHM 3aCTPOMKH DEKOMeHAyeTcsi NpHHHMaTh He MeHee 3 M. Ilpm
.HeoOXOZAUMOCTH paccTosiHHe or o0pe3a (GYHIaMEHTOB OO CTEHKH
TPYObI, yKNaAblBaeMoil Ha ryGuHy, MEHBINYIO TJYGHHBI 3aJI0XKeHUs
dynnaMenTa, MoxeT 6bITh yMeHblleHo A0 2,5 M. B ciyuae ykiaamku
Tpy6ul Ha rayOuHe, Gosbllell riayOHHBI 3a/0xKeHus (yHIaMeHTa,
3TO pacCTOsIHHe JOJKHO NPHHUMAThCA C YYETOM YIJa ecTecTBeH-
HOTO OTKOCa TPYHTa, HO He JO/MKHO GeITh MeHee 3 M. MeHbliHe pac-
CTOSIHHSL 10 3[aHHH MOTYT NPHHHUMATHCS JIHIIb B HOKJIIOUHTENbHBIX
Ca1y4asx MNPH YCIOBHH MDHHATHS CHENHANbHBIX Mep, HCK/TIOYaloUux
BO3MOXKHOCTb HapylIeHHS YCTOHYHBOCTH COOpYXKeHHH (yKIaaka
TPy6 B TOHHeNSAX MJAH PyTaspax H T. m.).

Paccrosuue B mnnane (B cBeTy) oT TpyGonpoBOLOB [0XKIeBOfi
KaHa/IH3alu¥ [0 PAsHOTO pPOJA COODPYNKEHHH H JPYrHX MOA-
3eMHBIX KOMMYHHMKalMil NPHHHMAeTCs He MeHee cneuyloumx Be-
JHUYKH:

Mo XKeJe3HBIX Iopor —4 M OT OCH NMyTH, HO He MeHee TIJy-
6uHbl TpaHmel, cuMTas OT MNONOWBHI HaChiM WM 6poBKH
BLIEMKH;

10 GopniopHOro KaMHs aBTOMO6HJ1beIX popor — 1,5 m unu mo
GpoBKH KIOBETa WJIH NOJOLIBH Hachinu 1 x;

O Omop BBLICOKOBOJIBTHOH JIMHHHM 3JeKTpomepenauyd — 5 m;

10 ajekTpokabeneil cBsi3H — 1 M u cunoBbix — 0,5 m;

A0 CTBOJIOB JepeBbeB — 1,56 #;

10 TenJonposojos— 1 #;

710 BOLONPOBORHBIX JHHHHE — 1,5 #;

N0 Ta3onpoBoaoB: HH3KOro aasnenus (mo 0,05 kefem?) —1 m.
cpennero pasiedus (mo 3,0 xe/cm?) — 1,5 M, BBICOKOro NaBleHHS

g 6 Kelcm?) —2 m, Bhicokoro napnenus (6—I12 Kefcm?)—5 m;

JO CTeH WJIM ONOp MNYyTENpOBOAOB H TOHHeNEeH HAa YPOBHe He
.Buile 0,5 M oT ocHoBaHHS (yHpamenTa MIH HHXe Hx —3 M and
CaMOTEYHBIX H 5 M JJ151 HANOPHBEIX JHHHUH; MPH PACNOJIOKEHHH KaHa-
ausauuu Bbiie 0,5 M oT ocHOBaHHI q)yﬂnameﬂ“ros nyTenpoBoAOB
H TOHHeJell TpeOyeMble pacCTOSIHMS YCTaHABIHBAIOTCS MPOEKTOM,
HO He MeHee 2 M;

JI0 MauT H CTOJIGOB HAPYXKHOTO OCBELeHHs] H CETH CBA3H — 3 M.

B o0co6o cTecHeHHBIX YC/IOBHSX YKa3aHHble DPACCTOSIHHS MOTYT
GbiThb yMeHbIIEHB! JHIIb NP ClelHalbHOM OOOCHOBAHHH H COOT-
BETCTBYIOIIHMX COIJIaCOBaHHAX.
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Jlns npoW3BOACTBEHHO-10XK1€BOH KaHAJNH3alUHH NPH OTBeNeHUH
N0 Hej 3arpsg3HeHHbIX MPOU3BOACTBEHHbIX CTOKOB pacCTOSiHHE B
nnaHe (B CBeTy) [0 BOLOTPOBOXHBIX JUHHH NO/KHO NPHHUMATHCH
M0 HOPMAaM 17151 GbITOBOH KaHaIH3alHH.

[Tpu cunbHO pasBUTOM NON3EMHOM XO03dHCTBe B HEKOTODPBIX
cly4yasiX MOXKeT 0Kas3aThCsl lenecoo0pasHoil COBMeEIIEeHHAss Mpo-
KnajKa TpyGonpoBOLOB Pa3HOr0 Ha3HAYeHHs M B TOM 4Hcae TPYD
JI0XKIeBOH KaHa/lH3alUHH B OJHOM oOLIeM KOJJEeKTope.

2. MIPOEKTUPOBAHME MPOJOJIbHOTO NMPO®UIA

[Tpu npoekTHPOBaHUH NPOJOJBHOrO MpoduJs HOXKIAEBOH KaHa-
JH3aUMH NMpeXJAe BCero [OMKHA ObITh YCTAaHOBJEHA HadajbHas
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Puc. 23. Cxemardueckast kapra TJyOGMH NpOMep3aHHs CYNIMHHCTHIX TPYHTOB

ray6uHa 3anoxeHus cerd. OGBIUHO OHA NUKTyeTcsl MIYGHHOM 3aJ0-
JKEHHS BEPXOBOTO [J0K/IeNpHeMHHKA.

B cooTBeTcTBHH C CyLIECTBYIOIUIMMH HOPMaMH HauMeHblIAs IJy-
OHHa 3a/M0XeHHS TPYO M LOXKIENPHEMHUKOB J(OJ?KHA NMPUHUMATHCH
Ha OCHOBAHHH ONBITA 3KCIJIyaTaUUH KaHAJAH3aUWd B JAHHOM pail-
OHEe W/ B aHAJIOTHYHBIX ycaoBHsX. [IpH OTCYTCTBUM TaKMX HaHHBIX
ray6uHa 3ajoXeHUs JOTKa [OXKAeNpUeMHUKa NPH MYyYHHHCTHIX
rPYHTaX MOXeT NPHHUMATbCs pasHOi ry6GUHe MpoMep3aHus, a NpH
apyrux rpyHtax Ha 0,3 m MeHblle riayOuHB mpoMep3aHus. Bmecre
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€ TeM [VyOMHA 3a/I0KeHHsl NOXKIeNpHeMHHKa NoJiKHa obecleyn-
BaTb BO3MOXHOCTb YKJAaJKH OTBOZHOH TpyObl Ha ray6une 0,7 #,
€UUTast OT MOBEPXHOCTH 3eMJsH 1o ee Bepxa. Ilpu pacnosioxkennu
oTBofHON TPYOHI Mo Mpoe3Kell 4acTbiO cClefyeT, OLHAKO, peKOMeH-
JloBaThb ryOHHY 3aJI0XKeHHs1 ee Bepxa, Kak mpaBuJo, 1 M, gomyckas
MHHHMAJIbHYIO TJYOHHY 3a/103KeHHUsT JUIb g OTAeJNbHBIX «/epxKa-
IUX» AoXKIenpHeMHHKOB. [iy6MHY HpoMep3aHHs CleAyeT NpPHHHU-
MaTh [0 MeCTHBIM HaGIIONeHUsiM, a IpU MX OTCYTCTBHH AJs1 TJIH-
HHCTBIX WJIH CYIJIMHHCTBIX TPYHTOB OHa MOXKeT OBITh NPHHATA TO
KapTe, NpUBEEHHOH Ha DHC. 23, uau nmo dopmye:

hy=23VET,+2 [cH], (35)

roe BT, — cyMMa cpeflHeMeCAYHBIX OTDHUATENbHHIX TeMIepaTyp
BO3[yXa 3a 3UMYy [0 MHOTOJIETHHM JaHHBEIM (TeMmepa-
TYPHl BCTaBJSIOTCS B (OpPMYJNy CO 3HAKOM MJIoC).
Ilns cymecuaHbix TpYHTOB, a TakXKe MeJKHX M MblJIEBaTHIX
NEecKoB onpejejeHHas no kKapte wiu Gopmyse riay6uHa mpoMepaa-
HHUSA YMHOXaeTcs Ha Koaduuuenr 1,2.
HavyanbHasi ray6HHa 3a/0keHHsi KO/JIEKTOpa, B BEPXOBbe KOTO-
poro pacnosoxeHbl NOXAeNPUEMHHKH, ONpenessieTcsi cjaepylomes
thopmyuoii:

x=hn+il+(dx_dn)+(Hx_Hn)' (36)

rne f;— rnyGuHa 3ajoKeHHsi JOKIENPHEMHHKA B M;
L— yKJIOH TPYOBI NPUCOEIHHEHHUS;
! — nauuna TpyORI IPUCOEIMHEHHUS B M;
dy— nuaMerp TpyGHl KOJIJIEKTOPA B M;
d,— nuamerp TpyGHl NPUCOEIMHEHHUS B M;
H,— oTMeTka KpBIILKH CMOTPOBOrO KOJOALA Ha KOJJIeK-
TOpE B M;
H,— oTMeTKa KpBHILIKH JOXK/JeNPHEMHHKA B M.

Yxnon tpyGompoBoma mnpHcoequHeHHs pPeKOMeHIyeTcsi B Cpel-
HeM npunuMath paBHbM 0,02. B 3aBucuMocTu oT IiyOHHBL 3aJ0-
JKEHHS KOJIJIEKTOpa OH MoXer NpHHHMAaThesl B nmpepenax 0,01—0,05.
B uckiounTeNbHBIX caydasx (/s «aepiKaulux» JOXKIefNpHeMHH-
KoB) oH MoxkeT paBusaTbcs 0,005.

[uaMeTtp Tpy6 npHcoenrHeHHs NpuUHHMaercs B mpenenax 200—
400 mm B COOTBEeTCTBHH C PacxoJOM BOJbl, NPHHHMaeMoil HoXKIe-
NPUEMHHKOM.

Ecan B BepxoBbe KoJJIeKTOpa HMeeTcss BBHINYCK BHYTPEHHHX
BOJOCTOKOB MJIM NPOM3BOJACTBEHHBIX CTOYHBIX BOJ, TO HadyajbHas
ray6KHHa 3a/0XKeHHs ONpeaeNsieTcsi WX OTMEeTKaMH.

HauMenbliass ray6uHa 3a/ioxeHHs JOTKa TPyO KOJIEKTOpa
IO/’)KHA NPUHUMATbCS B COOTBETCTBHH C OMBLITOM  3KCIIyaTallMH.
ITpu oTCyTCTBHH TaKHX JaHHBIX MHHUMAaJbHYIO IMyOHHY 3a/10KeHHs
NOMOMBE OCHOBaHHSi TPYO NPH NYYHHHUCTHIX FPyHTax IPHHUMAIOT

70



paBHON ray6HHe nmpomep3aHus (HanmpuMmep, no puc. 23); npu Ipy-
rdX TFPYHTaxX OHa MOXeT NPHHHMATbCsi MeHblle MIyGHHBI poMep-
3aHus: npH guamerpe Tpy6 no 500 mm —Ha 0,3 , a npu nuamerpe
Tpy6 Goablue 500 um — Ha 0,5 u.

HauMenbmiass ray6uHa 3aJlOKEeHHsl KOJIJIEKTOPOB He3aBHCHMO
OT NMpoMep3aHus IPyHTa He JOJKHa ObiTh MeHblle 0,7 M 1o Bepxa
TpyOhl. ITpu ykaagke Tpy6 mox mpoesxeil 4acTbio, a Takxe .JJis TPy6
6osnblioro auaMerpa rayOHHY 3asoXKeHHs Bepxa TPyOHl cienyer
npuHuMath He Menblle 0,8—1,0 # uan npoBepsATh ee cTaTHUECKUM
pacueroM.

ITpu orkpeiToM cnocobe mpousBoiacTBa pabor cienyer usberaThb
ray6uH 3amoxeHuss Gosee 6 M, OIHAKO B CYyXMX HeCKa/JbHbIX FPYH-
TaX BO3MOXKHa NPH HeOOGXOAMMOCTH Ii1yOHHa 3aj0XKeHUsT 10 7—8 M.
IIpu Goabluux riy6HHAaxX 3a/0XKEHHs] CJelyeT paccMaTpuBaTh BapH-
AHT LIHTOBOTO TOHHEJBbHOIO Cnoco6a MPOKJAaAKH KOJJAEKTOPOB (s
Tpy6 nuamerpom Gosee 600 mnm).

YKJIOHBl KOJIJIEKTOPOB, Tak € KaK M HX AHaMeTphbl, yCTaHaB-
JIHBAIOTCA B INpollecce rHApaBjHyecKkoro pacuyeta. HauMeHbIIHM
ykJoHOM JJsl Tpy6 nuamerpom 150 mm cuntaercs 0,007, a pasa tpy6
aunametrpom 200 mm — 0,005. das mpy6 Gosbluiero AuaMeTpa Hau-
MeHbIUHA YKJOH Onpeje/sieTcsl HaHMeHbllefl JONYCTHMOH CKOpO-
CTbIO TeUEeHHS.

KonsekTopbl 10K/J1eBOfi KaHaJlH3allWd B NPOLOJNbHOM mpoduie
peKoMeHJyeTcsl MPOEKTHPOBATh Mapalljie/lbHO NMOBEPXHOCTH 3eMJH.
Ecin ykjoH NOBEPXHOCTH 3eMJIH MeHblUe, YeM Ha3HaUeHHLIA
B COOTBETCTBHUH C JONYCTHMBIMH CKODOCTSIMH TEUEHHs] YKJIOH Tpyo,
TO Tiy6HHa 3a/J0XeHHs KoJjeKTopa OyHeT yBeJHYHBAThCs. YBeJH-
yeHHe T1yOMHBI 3a/10XKeHHA KOJJIEKTOpPa MOXET TaKXe BhI3bIBAaThCS
OTMETKaMH NPHCOeJHHEHHH M NepeceyeHHSMH C pasHOro poia Hoj-
3eMHBLIMH COOPYXKEHHUSAMH.

Ilpy cuABHO pPa3BUTOM MOA3EMHOM XO3sHCTBE Ha IJIOMIAAKaX
NPOMBIIIJIEHHbIX NPEANPHATHH MPOEKTHPOBaHHE MPOJOJBHOIO MPO-
¢uas  [oXKIAeBOH KaHAJH3alMH [JOJIKHO BECTHCh C YYeTOM
BBICOTHOTO TOJOXKEHHSI BceX IepecekaeMblX NMOA3eMHBIX COOPY-
KEeHHH,

Fany6uHa 3an0XeHHs1 NMPOU3BOINCTBEHHO-JOXKAEBOH CceTH OUK-
TyeTCsl TaKKe M OTMeTKaMy MPOH3BOLCTBEHHBIX BBITYCKOB M3 LEXOB.
Ilpn HaJHuMKM OTZEJNBHBIX TIYOOKO 3a/I0XKEHHBIX BHITYCKOB, 4TOGHI
u36exaTb H3JHIIHEro 3arjayOJieHHsi BCeil CeTH, Ilesnecoo0pasHO
TIPOEKTHPOBATh NepeKauKy MNPOM3BOJACTBEHHBIX CTOKOB Ha TAaKHX
BBIITYCKax.

Ilpu u3MeHeHMH AMaMeTpPa KOJJIEKTOpPa C MeHbluero Ha G6oJib-
WHi TPyOBl HOMKHBI BHIPABHMBATbCA MO ILIeaniraM. B uHckiaiouH-
TeJIbHbIX OOOCHOBAaHHBIX C/Ayyasix coelIMHeHHe TPYy6 MoxeT OHITb
mMPOKU3BefeHO ¢ BbipaBHUBAaHHEM HX ocefl, KOTOpoe MpPH pacxone
MeHbLIeM, YeM pacueTHbI#, HO Oosbiiem 50% ero Gyner cosgaBaTh
TOANOP Ha BhlleJeXKallleM Y4acTKe.
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B Tex peiKHX ciIyyasX, KOrja JHaMeTpP KONJIEKTOpa H3MeHseTcs
¢ GoJblllero Ha MeHbIIHH (B CBS3H ¢ Pe3KHM yBeJHYEHHEM YKJOHA),
Heo6X0MMMO BhIPaBHHBATD JIOTKH TPYO.

ITpu HeoO6XOZHMOCTH YBENHUYHTb TIMyOMHY 3a/0KEHHs KOJJIeK-
TOpa B KaKOM-A1HG0 MeCTe [AJsi NMpHeMa NpPHCOeIHHeHHSI WM Gec-
NPENsTCTBEHHOr0 NepeceyeHHsl MOJ3eMHOT0 COOPYXKEHHs, a TaKXke
IJIsl YMeHblIeHHs YKJOHa TPyO IpH pe3KOM najeHHHu peibeda (BO
u36exaHHe INpeBbILIEHAST MaKCHMaJbHOH JOMYCTHMOH CKOPOCTH
TeYeHHs) YCTPaHBAIOTCs Mepemajibl. YCTPOHCTBO MepemanoB Ha
KoJlJIeKTOopax O6oJbLIOro AuaMerpa, 0co6eHHO npu 6ouabiiofi pas-
HOCTH OTMETOK NOABOJsilllel M oTBOAsilell TPy6, yo0pOKaer CTPOHU-
TeNbCTBO KaHaJqu3alHOHHOK ceTH. KpoMme Toro, mepemajel TpeGyioT
06bLIYHO CHEeLHaJbHOTO 3KCIJyaTalMOHHOro Haznsopa. IloatoMy
KOJMIHYecTBO 6OJbLIMX NepenajoB NPH NPOEKTHPOBAHHH CJEAYET MO
BO3MOXHOCTH COKpamiaTth, Ta PeKOMeHAalUs He OTHOCHTCS K mepe-
nanam He6oabluoit BoicoThl (10 0,5 #), KOTOPbIe He TPe6YIOT YCTPOil-
CTBa CNelHaJbHbIX KoJoaueB. IIpHcoeniMHeHHe OT OIZHOro-ABYX
OOXIeNPHEeMHHKOB MOXET BbINOMIHATbCS B CMOTPOBOM KOJOALe C
Jaio60#i BbicOTOH nepemafa ©Ge3 KakKHUX-AH60 JOMOJHHTENbHBIX
YCTPOHCTB.

Oco6oro BHHMaHHsi MPH MNPOEKTHPOBAHHH IPOAOJBHOTO IpPO-
¢uas TpeGylOT NepeceyeHHs C Pa3sHOro poja MOA3E€MHLIMH COOpPY-
JKEeHHSIMH.

TpyGonpoBoabl 10XK1eBOH KaHalM3aLHH MPH MNepecedeHHH C
JUHUSIMH X035/ CTBEHHO-NHTHEBOTO BOJOMNPOBOAA AOJKHBI YKJAalihl-
‘BaTbCfl, KaK NMPaBHJO, HHXE IOCJAe[HHX, HA PacCTOHHH MO BepTH-
KaJu MeX]Jy cTeHKaMH Tpy6 He MeHee 0,4 ».

[Ipu MeHblIeM pacCTOSIHHM MeXJy CTeHKaMH TPY6 WJH INpH
MpOKJalKe BOZONPOBOLA HHXKe KaHaJU3alUUH HOJKHBL IMpefycMmar-
pHUBaTbCA 3allUTHbIE MEPONPHATHSA; TaKHMH MePONPHUATHAMH MOTyT
6bITb NpOKJanKa BOZONPOBOLA M3 CTalbHBIX TPYO M KaHajau3a-
IHH — H3 YYTYHHBIX HJIH 3aKJIOUeHHe BOAONPOBOLHOH TpyObl B PyT-
NP IJUHOH He MeHee b M B KaXKIYI0 CTOPQHY OT IepeceuyeHHs
B IVIHHHUCTHIX TpyHTax u 10 # — B QHABTPYIOLIHX.

IIpn nepeceueHMH KOJJIEKTOPOB [OXKIE€BOH KaHaJH3alHH C APY-
THMH NOA3€MHBIMH KOMMYHHUKAalHSIMH C 3a30pOM B CBeTy MeXAy
HuMu 0,2 4 u Gosee chelUaNbHBIX YCTPOHCTB He Tpebyercs. B Tex
cayuasix, KOTZa YKa3aHHbIA 3a30p He MOXeT OblThb co6gai0feH M
nepeceueHust TpyO6ONpPOBOLOB Hesb3si H30erHyThb, B NOPsALKe HCKJIO-
YeHHUs] NPHUMEHSIIOTCS CllelHajJbHble KOHCTPYKLUHH IepeceyeHHs.

B HekoTOphIX caydasx TpPyGOMpoOBOA HOXKAEBOH KaHaAJH3aLHUU
MOKeT ObITb NMPOJIOKEH HaJ NepeceKaeMbIM COOPYXEHHEM Ha OIo-
pax, 3a/J0XeHHbIX HHUXKe IOJOIIBb NOCTAefHero, HJIH NPH MajoMm
IuaMeTpe BHIMONHEH H3 MeTa/JHuyecKux Tpy6. Ecim nepecekaembrit
TPy6GONpOBOA MOMajaer B Npejnennl raGaputos TPyOb H0XKIEBOM
KaHaJH3aluH GOJbLIOr0 nHaMeTpa, TO OH MOXKeT ObITb 3aKJIOuen
B CTaJbHOH HJH YYTYHHbIE (GyTasip, KOHIBI KOTOPOro BHIBOAATCS
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He MeHee YeM Ha | M 3a HapyXHYIO MOBEpPXHOCTb. B MecTe Takoro
nepeceueHust NOJIKEH YCTPauBaThCsl CEelHabHBI CMOTPOBOfi KOJIO-
nen. Pyrasp He caelyeT pacmosiaraTh B HUXKHEH NOJOBHHE ceye-
HUA KOJJIEKTOpa.

ITpu Goabliux pa3Mepax HepecekaeMoro TpyOONpoBoAa HJH
IPYroro cOOpYKEHHs Ha JOXKAEBOM KOJJIEKTOpe MOXKeT YCTpau-
BaTbhCA AIOKep, Kak NPABHJIO, B ABe HUTKH ¢ pe3epBHO# TPyOO#, npo-
KJIagblBaeMofi Bhillle PENsiTCTBHUS.

3. CNOCOBbl ONMPEAEJNEHUSA PACYETHBIX PACXOJ0B

O6benunsas cdopmyant (10) u (12), monyuaem dopmyay nas
onpefeseHHs] PAacuETHBIX PacXO4OB INpH NepeMeHHOM Ko3hdumu-
eHTe CTOKa: :

Q.= zepAV?F
p (tl(+ rt“)l.?lt—o.l

rie F—miomanp croka B 2@, a ocTajbHble 0603HaYEHHS] — MO
NpeAbIAYIEMY.
U3 dopmyan (11) u (12) moayyaeM aHasoruyHyio GpopMysay NnpH
NOCTOSIHHOM KO3((HUHEeHTe CTOKa:

q/cpAF
Q= GFry

B atux ¢opmynax sHaueHus 2, 4,t, 7, N, $p NOCTOSHHE AN
Bcero GaccefiHa KOJJIEKTOPa MJIH BCeHl NJOIMAagKH NMPOMBILLIEHHOTO
npeanpuaTasa. Il OTAENTbHBIX YYacTKOB KOJJIEKTOPA H3MEHSIOTCSA
JHLb BeJHYHHBI MPOJONKUTEILHOCTH NpPOTOKa MO KoJekropy &,
H mjomany croka F. )

ITpy NpPOEKTHPOBaHHH HOXKIeBOH KaHaJH3aUHH MPHMEHAITCA
pasuble crocoGbl, ynpollaoline BbiuncaeHus ¢opmya. (37) u (38).
IOns ycTpaHeHHs] TPYAOEMKHX BBIUHCJEHHH, CBA3aHHBIX C H3MEHSIO-
[IMMHCH 3HAUEHUSAMH NPOAOJIKHTENbHOCTH MPOTOKa f;, HCIOJb3Y-
I0TCs1 ABa crnocoba.

IepBhifi cnoco6 3akKJaiOyaeTcst B MOCTPOCHHH KPHBOH YIeJbHOroO
pacxofa Ha eQMHHUY NJOIlAaAH B 3aBHCHMOCTH OT fy:

chAl’2

(¢ + reg) 20

[4/cex], (37)

[4/cex]. (38)

q= [4/cex-2a]. (39)

DTy 3aBHCUMOCTb ynOOHEe CTPOHTb B Jorapu(MHUeCKHX KOOp-
nunartax. [lJisi mOCTPOEHHS KPHBOH MOXKHO OrPaHHYHTbCA BbIUHMC-
JIEHHEM pacxofa ¢ 1Jsl MSTH-LIECTH 3HAYEHHH NPOMOJKHTEJIbHOCTH
nporoka ¢,. Ha puc. 24 nan npumep Takoi 3aBHCHMOCTH U1l Z¢p ==
=0,164, A=800, t,=5, n=0,656 y r=2. 3Hass ;@A Kakoro-aubo
yuyacTKa KoJuiekTopa fn U F, myTeM yMHOXEHHsl B3fITOH MO KPUBOH
BeJHYHHB ¢ (oTBevalolilell 3ajaHHGMY f;) Ha F monyuyaeM pacueT-
HuIfl pacxos.
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[Tpn nocrosinHOM Ko3¢ddunmeHTe cTOKa KpHBas, OYeBHIHO, HAOJ-
JKHa CTPOUThCA 1O popMmyite:

$epA
qg= —(m,— [2/cex-z2al]. (40)

PaccmoTpenHbiit cnoco6 Moxer GbITb PeKOMEHIOBaH NpU pac-
YeTe GOJIbIIMX ceTell NOXKAeBOH KaHaJAU3aLHU.

Bcnomorartenbublit rpaguK NPUrofeH JHLIb 1Jif JAHHOTO KOH-
KPETHOro cjy4as, W BpEMs, 3aTpaueHHOE Ha ero MOCTPOEHHE,
JOIXHO ObITb ONpPaBAaHO GOJBIIMNM YHCJAOM CJyYaeB BbIYHCJIEHHS
pacxoza.

Bropoii cnoco6 3ak/ouaeTcs B ONpefeNeHHH YCJIOBHOTO CTOKA
npu £,=0 ¥ HCnonb30BaHHH MNOCTOSHHBLIX TabauL KoadduIHenTa
P, 3aBHCALIET0 OT MPOLOJIKHTEJNbHOCTH IPOTOKA Ip.

g 200

c \

100
8 &

N

60

50 N

40 \QQ\

30

20

Ny

0

! 2 J 4 567890 20 30 40 50
Puc. 24. KpuBasi ynenbHbIX pacxofOB CTOKa
no dopmyse (22)
H3 bopmyasr (37) pacuetHblit pacxon .
Qp = chan [./L/C'ek'], (41)
rie YCJOBHEIA pacxon npu f,=0 (T.e.BeJHYHHA CTOKa K HOXK[e-
NpHEeMHHKaM) paBeH:

. Al,2
Qyen = _Fe [#/cex -2a], (42)

tkl’2n_0’l

a K03 GHUHEHT HHTEHCHBHOCTH

te 1,2n-0,1
P=[tx+rl,. ] ’ (43)
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B npunoxenusix 3 u 4 nanel Tabuauubl 3HaueHHH Ko3podumu-
®HTa p NOPU Pa3HBHIX BEJIMUMHAX [OKA3aTedsl CTeNeHH n [Jsi Hau-
6ojiee YINOTPEOUTENbHBIX f,=5 MM U r=2, a Takxke r=1,2.

YcnoBHblt pacxon npu fp =0 MOXHO BBIYHCIHTb, HCNOJB3YS
puc. 13 u Taba. 17; on Gyner enuHb#l Ans Bcero GacceffHa uau Bcelt
KananudyeMofl miomanku. Ilas onpenedenusi pacueTHoro pacxoia
Ha KakoM-1ub0 yuyacTKe ocTaeTcs, 3Has fy, MOJIYYHTb MO MPHIOKE-
HHIO 3 3HaYeHHst KOI(DOUIMEHTa P U YMHOXHUTb HA Hero miaomans F
M yc10BHBIH pacxon Qyea (41). .

[Ipu npuMeHeHuM MOCTOSIHHOrO K03((HIMEHTa CTOKa YCJOBHBI
pacxon u Ko3(pGHUIHMEHT p HAXOAATCS COOTBETCTBEHHO MO (OpMY-
Jam:

“PCPA
chn = ——th— (44)

K

H

=t 1" (45)

= F e |
Ta6aruya 17
n 0,45 0,50 0,55 0,60 0,65 0,67 0,70 0,75
sli2n—0.1 2,03 | 2,24 [ 247 | 271 [ 299 | 3,11 | 328 | 3,61
5" 206 | 224 | 242 | 263 | 284 | 294 | 309 | 3,34

dror BTOpO# cmoco6 He TpebyeT MOCTPOEHHS BCHOMOTraTEIbHBIX
rpa@uKoB ¥ CBOAMT IO MHHHMyMa IpeiBapHTeNbHble BLIYHCIEHHS.
On MoxeT OBLITb PEKOMEHAOBAaH NMPU NMPOEKTHPOBAHHH KaK HEOO/Ib-
KX, TaK U OOJIBIINX ceTef.

Caenyer yka3aThb, uTo TabaunaMu Ajas KoddgHuHeHTa p, cocTas-
JIEHHBIMH 148 ty=5 mun (npunoxeHue 3 U 4), MOXKHO HNOJB30-
BaTbCA M NPH APYrHX BeJHYMHAX BpPeMeHH MOBEPXHOCTHOH KOHLEH-
tpauud. Iasi 3toro kK akTHYECKOH NPOAOIKHTENBHOCTH MPOTOKA
0 KOJIJIEKTOPY fpCiefyer npuOaBJsiTb PA3HOCTb MEXIY MPUHATHIM
BpeMeHeM NOBEPXHOCTHOH KOHLEHTPAUMH i U O MUK M TO TMONyHEeH-
HOH YCJIOBHOH INPOMO/IKUTEIBHOCTH MPOTOKA HMCKATh BEJHUYHHY
ko3¢ duurenta p. HampuMep, ecau NPUHATO BpeMsi MOBEPXHOCTHOH
KOHIIEHTpaLUHH 7 MUH, TO K HaKTHIECKOH NPOJOIKHTENIbHOCTH MPO-
TOKa Hajgo npubasButh 7—5=2 mur (uau 120 cex) u mo 3Toit mpo-
JNOJXUTENBHOCTH MCKaTh B TabJsMie COOTBETCTBYIOILee 3HAYEHHE Q-
YcnoBubiit pacxon npu £y, =0 (42) caenyer onpenensitb NpH 3TOM
10 BPEMEHH MOBEPXHOCTHOH KOHIEHTPALHH fy=5 MUH.

Ta6auupl, cocTaBJeHHBle MJs r = 2 (npusoxeHue 3), MOryr
HCHOJAb30BaTbC M NPH APYrHX 3HAUEHHAX 3TOro KoabduuueHra.
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Tak, eciiy IpuH NPOEKTHPOBAHUM NPUHAT Ko3Pduuuent r=12, To
(aKTHUECKYI0 MPOJOJKHUTEJIbHOCTh INPOTOKA MO KoJJIeKTopy &,

crenyer yMHokath Ha  —5- =06 u KosdouuueHT p HcKaTb B
tabauue mo 0,6 £,.

Beire 6blid pacCMOTPeHB! MPaKTHUECKHEe NPHEeMbl OnpeneseHus
pPacyeTHOro pacxofa B 3aBHCUMOCTH OT IIPOAOJKHTEIbHOCTH NPO-
TOKa 10 KoJJIeKTopy. Ho A/4 onpeneseHuss pacyeTHOro pacxona He-
06X0AMMO B8HaTb mJIOmMaAb CcToKa F, 06C/yKHBAaEeMyI0 KaXIbiM
yuacTKOM KoJssiekTopa. [IpH mpoeKTHPOBaHHM NOXKIEBOH KaHa/au3a-
IIHH B YCJOBHSIX FOPOACKOH M IOCEJKOBOH 3aCTPOHMKH IJs ompene-
JIeHUsl TUIomiajeli CTOKa OTAENbHBIX YY4acTKOB KOJJEKTOpPa NPOH3BO-
IHTCs pa3bGuBKa TePPHTOPHM Ha TpoOCTelllve reoMerpHuyeckHe ¢u-
rypel (TpameuuH, TPEyroJbHHKH, NMPSIMOYTOJbHHKH), TaK XKe KaKk H
Tpu pacuere GBITOBOH KaHanau3auMOHHOH ceTH. [Ipu miaockoM penbe-
(e nau MasbIX yKJIOHaX nmopepxHoctH 3emad (1o 0,005) crok c KBap-
Tana mpejnoJaraercs Ha Hce [MpuJeraiolide yJHUb; 1O YriaaM
KBapraja rpaHulaMu [JIOLafedl cTOKa CYHTAlOTCA OHCCEKTPHCHE
atux yryoB. Ilpu Gosee BhipaxkeHHOM penabede CTOK ¢ KBapTana
COCpPe0TOYHBAETCS HA OJHY HJH [Be yauLsl [22]

IIpu mpoekTHpPOBaHHM NOXKIEBOH KaHAJH3ALMH Ha IMJOLIAJAKaX
NPOMBILLIEHHBIX NPeANPHATHH TaKoi crnocol ompenesneHus mJoula-
el ctoka MaJno yao0eH u Moxer ObITb NMpUMEHEH, KOorjga paccra-
HOBKa MOX[ENPHeMHUKOB He NPou3BoAuTca. B sToM caydae Ha
TeHepaJbHOM IIaHE HaMeyaloTcsd TJIOMaAd CTOKa, TATOTEIoLIHe
K KaxXJOMY Y4acTKy CeTH.

OO6LIYHO Ha MJ1aHe B COOTBETCTBHM C BEPTHKAJbHON INTaHHPOB-
KON TEepPHUTOPHH INpEeIBapHTENbHO PacCTaBJAIOTCH JOXKIEINpHEM-
HuKH. TouHOe pasrpaHuuyeHHe MJollafell cTOKa MeXAY HHMH mpen-
CTaBJIsIeT TPYLOEMKYIO M He Bcerjga onpaBiaHHylo paboty. ITostomy
B NpaKTHKe IPOEKTHPOBAHHA, YUYUTHIBAf, HUTO JOXKIENPUEMHHKH,
KaK IpaBHJIO, PaBHOMEPHO pacnpeje/siioTcs MO TePPUTOPHH, yatle
BCEro Ompejensiercs cpeaHss IJOllajb CTOKa Ha [0XKAelNpPHEeMHHK.
Bennunna 3T0# cpeiHed miollaau moJydyaercs DyTeM aeJieHUs1 Beeli
nJjomann GacceitHa F (Mad IJoMlagK¥ 3aBoja) Ha YHCIO JOXK[IeE-
npueMHHKOB N:

F
f= A [za].
Cpennuit YCJIOBHBIN CTOK HA OJUH LOXKIeNPHEMHHK U3 (opMybl
(42) 6yner paBeH:
- F _ zpAV%F
Iop=Qyes v = =iy [4/cex]. (46)
CyMMHpYs YMC/IO NOXKIENPHEMHHKOB, CTOK OT KOTOPBIX cocpe-
IOTOYMBAaeTCsl Ha JAaHHOM YyyacTKe KOJJIEKTOpa, YMHOXas ero Ha
76



CPelHHH YCJOBHBIHi CTOK OT OJHOTO AOXKIENPHEMHHKAa M Ha Ko3(-
¢duMeHT P, MoJyyaeM pPacueTHHIl pacXol Ha 3TOM yyacTke:

Q, = qepN,p [2]cex], (47)
rae N,—wuHuci0 06CayKHBAaEMBIX YYaCTKOM JOXKJENPHEMHHKOB.

[Ipn ucnonbsoBaHWM NOCTOSIHHOTO Ko3(duuneHTa cToKa Qyey
onpenensercs u3 Gopmyanl (44).

PacuerHble pacxonbl MOXHO OMpeNe/siTb TaKXKe MO IOrOHaXY
CeTH, CYMTasl, YTO BCA IMJIOLIA/b CTOKA PAaBHOMEPHO pacrpefessiercs
No JJHHE KOJMJEKTOpPOoB. B 3TOM ciiyyae HaXOHMTCS YCJIOBHBIA pac-
xol Ha 1 M KoJekTopa: '

Q=22 [4jcent, (48)

rie L —obuas AJHHA KOJJIEKTOPOB 6e3 NpPHCOENMHEHHH OT LOXK-
JNENPUEMHHKOB M YYacCTKOB, Ha KOTOPBIX HET MOCTYMJIEHHH
JIOK[EBOro CTOKa.
Pacuernbifi pacxon Ha KakoM-iInO0 yyacTKe KOJJIEKTOpa TpH
TPHMeHeHHH 3Toro cmocoba Gyner:

Qp=Qanp [./L/CeK], (49)
rie L,— pauHa KOJJIeKTOpa € MPOTOKAMH 10 PacueTHOro ceye-
HHS.

Cnoco6 onpeneseHHs1 PacCyeTHBIX PacXOHOB IO MOTOHAXY KOJ-
JIEKTOPOB [aeT YAOBJETBOPHTEJbHbiE DPe3yJbTaThl NPH pPaBHOMED-
HOM pacmpefeseHHd MX nmo 6GacceffHy CTOKa W yHOGEH B Tex Cay-
Yyasfx, KOrila B JaHHOH CTaAHM¥ NPOEKTHPOBAHHA He NPOU3BOLUTCA
paccTaHOBKa AOXKAeNpHEMHHKOB.

Ouenb yacTo Ha IJOMIAafKaX MPEANPHSTHI 4YacTb 3MaHuil 060-
pynyeTcs BHYTPEHHHMH BOJOCTOKaMHu. IIpH NpPHMeHEHUH NEPBOro
cnoco6Ga ompefieieHHsl pacueTHHIX PACXO[0B C IOCTPOEHHEM KPUBOH
yIoeJdbHbIX PaCXOLOB HAJs1 BHYTPEHHHX BOJOCTOKOB, OOCJYKUBaIO-
WIMX JHIb HeGosblliHe IVIOHIAJH KPHILI, MPH ONpedeJeHHH cpel-
Hero k03¢dulHeHTa CTOKA YYUTHIBAIOTCS 3TH KPBILUH H IJIOMaAH
#x npubaBIAOTCA K MJIOLAAAM, OGCIY)XHBaeMbIM JHOXKJAenpueM-
HukaMi. Eciu e BHYTpEeHHHMH BOJOCTOKaMH 0GOpynOBaHbI 60JIb-
1IMe Iexa, T0 KPHBYIO V/IeJbHBIX PacXoJ0B CJedyeT CTPOUTb C
yu4eToM cpenHero KosgduiuueHTa CToKa Ajs MJIOIadH, 00CayKHBAIO-
el JUIIbL JOXKIeNPHeMHHKH; ¢akTHUecKas IJouiagb Kpuiu f, 060-
PYLOBaHHbIX BHYTPEHHHMMH BOLOCTOKaMH, TIEPECUHTLIBAETCS Ha
3KBHBAJIEHTHYIO f,:

= 2 = %
fs— f» HJIH fS_ “’cp fn

ch

rie 2, 1 $,— BeJIUYHHB, OTBeYalollie BOLOHENPOHHULAeMOH MO-
BEPXHOCTH KpHIII.

Ilpu npuMeHneHuu BTOporo cmocoba OnpefeseHHsl pPacyeTHHIX

‘PacXollOB C MCIOJb30BaHHeM Tabuaul Kosd¢huuHeHTa p YCJIOBHBI
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pacxoj ompefeaseTcs OTAENbHO [Jf QJIOmAaned, o6cayXKHBaeMbIX
JOXIeNpHEeMHHKaMH, M IJowaned, o6cayXHMBaeMblX BHYTPEHHHMH
BOJOCTOKAaMH. YCJOBHbII pacxom AJs NepBHIX Ompenensiercs Mo
dopmynam (42) u (44) (2¢p ¥ $p BbIUHCASIOTCS - 6€3 yueTa KpbIll C
BHYTPEHHHMH BOJOCTOKaMH), a IJig BTOPbIX — MO TeM ke ¢opMy-
JlaM, HO C 3aMEHOH 2., H ¢, COOTBETCTBEHHO BEJMYHHAMH, OTBE-
YaIOUIMMH BOJOHENPOHHIIAEMON NOBEPXHOCTH Kpbllll. s Kaxporo
yuacTKa KOJJIEKTOPa BCe 3TH YCJOBHblE PacXObl, YMHOXEHHble Ha&
BEJMYHHBI Ivomane, cymmupyooresa. [lmomanu, obenyxuBaemble
NOXKJENPUEMHUKAMH, MOTyT ObITb NepecudTaHbl Ha ONHH HOXKIe-
NpPHEMHHK MJM Ha | M [OJHHBI KOJIJIEKTOPOB.

PaccuntaHHble TakKMM CIOCOOOM pacXOibl OT BHYTPEHHHX BO-
JNOCTOKOB GylyT COOTBETCTBOBaThb HOPMaM pacyera MOCIEIHHUX.
TaGauub g5 pacyera BHYTPEHHHMX BOJOCTOKOB NpPHBENEHbl B NPU-
JIOXKeHHH 6.

YacoBoil ciaoii arMoc(epHbIX OcajgKOB, HEOOXOAUMBIA IJIS1 MOX-
Gopa QMaMeTPOB BHYTPEHHHX BOJOCTOKOB, B 3aBHCHMMOCTH OT Ila-
pamerpa (opMyJbl HHTEHCHBHOCTH NPHUBOAMTCA HHxKe [23]:

- mapameTp gy . . . .50-60 70—80 90—100 120—150 160—200
YCJOBHBIH 4YacoBoit
cioi OCafkoB B MM 44 60 76 108 145

4. THOAPABJIHYECKHH PACYET CETH

PesynbTaToM ruApaBJHUYecKOro pacuera MOXKAEBOH KaHaad3a-
IHOHHOH CETH fIBJISIeTCS YCTAHOBJEHHE IMAaMETPOB H YKJIOHOB TPYO,
HeOOXOAHMMBIX 1JIf1 NMPONYyCKa PacyeTHbIX PacXO[o0B [OXKMIEBbIX BO...
B ycaoBHsiX muIOmaNOK NPOMBILIIEHHBIX NPENNPUATHH, KOrga us-
BECTHbl MeCTa IOCTYIIEHHSI CTOKOB B KOJIJIEKTOD, KaXKJAbll yuacTok
TNOCJIelHer0 PaCccYuThiBaeTcs Ha pacxol, oOpasylollHiics B ero Ha-
yaje. JIMIWIb B pPeAKHX CJaydYasx, €CJH KOJJIEKTOPHl IOJKHbI pac-
CUMTHIBAaTbCA B TOH CTAaJHH NPOEKTHPOBAHHS, KOrja paclojoxe-
HHe [OXKJENDHEeMHHKOB HEH3BECTHO M PacueT IPOU3BOJHUTCH MO
YKPYNHEHHBIM yYacTKaM, HX OTBOJOCNOCOOHOCTL BHIOHpaeTcs Mo
-pacxony, o6GpasyioueMyci B KOHEYHOM CeYeHHH.

Jns onpeneseHHs DacyeTHOr0 pacxoia MO OJHOMY H3 CHOCO-
60B, paccMOTPEHHbIX Bbllle, HEOOXOZMMO 3HATb MHPOLOJIKHTEJb-
HOCTb NPOTOKa no KoJajekrtopy. IIpm mocaepoBartenbHoM pacuere -
y4acTKOB KOJIJIEKTOPA, HauWHasg C BePXOBOro, 3Ta MpPOLOJIKHTEJb-
HOCTb JIEFKO YCTaHaBJHBAaeTCsd MO [JHHAM M CKOPOCTSAM TEuYeHHs
Ha MOpeibIAyUINX Yy4YacTKax.

I'unpaBanyeckuii pacuer TpyGONpOBONOB NMPOH3BOAMTCS NO cJe-
IyIHM (GopMyaaMm:

Q=‘U(D, (50)
A2 A2
J= g = TRZ " (51)
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rae Q— pacxon Boabl B m3/cek;

U— CKODOCTb TEUYeHHsl B M/cek;

© — [IOIlAafb XKHUBOTO CeYeHus B M2

J— ruppaBiauuecKuil YKJOH;

d— nunamerp TpyGHl B M;

R— ruppaBiuueckuit pajuyc B M;

g — yCKopeHHe cHJBl TsXKecTH, paBHoe 9,81 m/cex?;

A — K03(pHLHEHT COMPOTHBJIEHHS.

Jas onpenenenus kospduuuenra comporusiaenus A H. ®. de-

IOPOBLIM MmpepyoxkeHa ¢opMyaa:

1 A, a

rae A,— 3KBuBaJieHTHas aGCOJIOTHAs LIEPOXOBAaTOCTb B CM;
d— nuamerp TpPyOHl B CM;
a,— 6e3pa3MepHblii K03(h(HUIMEHT, YUYUTHIBAIOUIHH Xapak-
Tep LIEPOXOBATOCTH TPYyO, XapaKTep M CTPYKTypy moO-
TOKa;
Re— uucno Peitnosnbaca.

Ecnu noTOK He 3amojiHseT MNOJIHOCTbIO ceueHue TPyGH, TO B
dopmyne (52) d caemyer saMeHuTb uepes 4R, rie R — rumpaBiu-
4YeCKHH paamuyc.

Pacuer n0xIneBOH KaHAJHW3aLUMOHHOH CETH MPOM3BOLMTCA Ha
MoJiHOe 3amoJiHeHHe TPyO, MO3TOMY IJoLladb JKMBOrO CEYEHHsS H
rufpaBjHyecKHii pPaguyc MOXKHO BHIDa3HTb uyepe3 AuaMeTp TPYyOHI.

IlpuBenensnle ruipaBauyeckue (OPMyJabl CBA3BIBAIOT DPacXof,
CKOPOCTb TeuYeHHusi, muaMeTp TpPyObl H ykJoH. OObIYHO pacxoj fB-
JISIeTC H3BECTHOM BEJHUHHOH, CKOpPOCTb, NHaMeTp M YKJOH OIpe-
LEeJSI0TCS THOPAaBJIHYeCKHMH pacyeTMH. B mnpakTHke mpoekTHpPO-
BaHHsS THAPABAUYECKHH pacyeT MPOMU3BOJAMTCA IO CHELHANbHBIM
tabauuam (24).

Haumenbmiuit nuaMerp Tpy6 HOKAEBOH KaHandu3aluu 1Js BHY-
TPHKBApTaNbHON CETH, a CJIell0BATENbHO M CETH HAa MJOMIaAKaX Mpo-
MBIIJIEHHBIX NpPeNNnpUsATHH, npHHUMaercs paBHbIM 200 _mm; nas
yIUYHOM W BHEMJONAJ04YHOH ceTell MHHMMAaJbHBIM JAHAMETPOM clle-
nyer cuuTtath 250 M.

Tpy6onpoBoxnbl, OTBOASLIHE TOJbKO NPOU3BOACTBEHHBIE CTOKH,
MOryT yCTpauBarbcsi iuaMeTpoM He MeHee 150 mm. ITosHoe Hamou-
HeHHe TaKuX TPyb6onpoBOJOB NOMYyCKaeTcs NPHHMMATh JHUIb IPH
KpaTKOBpPeMeHHOM cOpoce CTOYHBIX BOA. B npyrux ciaydasix Has
noJIHeHHe MOXKHO NMPHHUMATh 1O HOPMaM /sl GLITOBOH CETH:

upu auamerpe 150—300 # . . . . . e Goaee 0,6 nuamerpa TPyGh
» . 350—400, . . . .., ., \ » »
. » 50-900 , . . ..., .- 075 " »

CkopocTy TedeHHs] NOJXKHBI O00Ge€CmeYHTb caMOOYHIleHHe TPYO.
[TostoMy >kenaTenbHO Ha3HauaTh HMXH B mnpenenax 1—1,5 m/cex.
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MuBHMaNbHO JOMYCTHMBIMH (KPHTHUCCKHMH) CKOPOCTAAMH IIPH pac-
YeTHOM HAaMOJHEHHH ABJSIOTCH:

nas Tpy6 aumamerpoM 150—250 ma . . . . . . .8,7 M[cex
- . 450—500 . . .. .....09 .
. " 600—800 , . . ... ... 095 .
» » . 900—1200 , . . . ... .. L5 ,

KputuHyeckass CKOPOCTp B JAPYrHX CJAy4Yasix NPH MPOTEKaHUH
CTOKOB OOBIYHOrO COCTaBa MOXeT onpepensitecs 1o Gopmyae
H. ®. ®enoposa:

=1,57 VR [#/cex], (53)

e R—runpaB.nuqecxuu pamHyc B M;
n=3540,5R.

MHHMMAaJIBHO JONYCTHMBIE CKOPOCTH T€UEHHS OnpefesoT H HaH-
MeHbllHe YKJOHbI TPy6. Has Tpy6 MasbiXx THaMeTPOB BHE 3aBHCH-
MOCTH OT CKOPOCTH TeY€HHsl YCTaHaBJIHUBAIOTCH MO HopmaM clIenyio-
UlHEe MHHHMaJbHble YKJIOHbBI:

s Tpy6 numametpom 150 M . . . . . . . .. . . .0007
. e . 200 , ... e e e 0,005

HanGousbine pacueTHble CKOPOCTH TeYEHHs! CTOYHBIX BOJ NpH-
wuMalorcsa no CHull [1] nas meraannueckux Tpy6 8 m/cek, neme-
TanaHyeckux — 4 m/cex- OfAHAKO B CeTAX NOXKIEBOH KaHaJNH3alHH,
YuHTbIBasi KPaTKOBPDEMEHHOCTb CTOKa, B OTHEIbHBIX CJayyassX MOTYT
ObITb monyieHbl H GOJbLIHE CKOPOCTH: JJIS MEeTa/VIHYeCKUX Tpy6—
10 m/cex, a pas Xene3o6eToHHBIX — 6 M/cex.

Haunb6osee 3KOHOMHYHO NMPOEKTHPOBATH AOXKAEBYIO KaHaJH3allH-
OHHYIO CeTb B INPONOJbHOM MNpoduIe mnapajjenbHO MOBEPXHOCTH
3eman. Crenyer, 01HaKO, MO BO3MOYKHOCTH H3GeraTb Pe3KHX H3Me-
HEHH! CKOPOCTEH TeYeHHS B CTOPOHY yMeHblleHHs. IIpu meo6xo1u-
MOCTH Nepexojga OT GOJIbIUMX YKJOHOB K MaJjibiM pPEKOMEHAyercs
CO3laBaTb YYacTKH C NPOMEXYTOUHBIMHU YKJOHaMH.

IIpu nnockom penbede MECTHOCTH KOJJIEKTOPbI MOTYT HpOEeK-
THPOBATbCA ¢ MHHHMAaJbHBIMH KPUTHYECKHMH CKopocTaMH. OpHako
KPHTHYECKHE CKOPOCTH HOJIKHBl PaccMaTpPHBATbCA KaK HCKJIOYH-
TeabHble, BesycnoBHo Uenecoo6pa3Ho mOmycKaTb MecTHble (Ha He-
KOTOPOM NPOTAXKEHHH KOJJIEKTOPA) YBeJHUeHHs 3arayOJeHHs 3a
CYeT HEKOTOPOTo MOBBILIEHHSI YKJIOHA, €CJIM 3TO Mo3BoJaser obecme-
YHTh pacCyeTHble CKOPOCTH TeueHHs, HECKOJbKO MpeBbIIIAIONIHe
MHHHMaJbHO NOMYCTHMEIE,

Ilpy H3MeHEHHH YKJOHA KOJJIEKTOPa C MEHbIIEero Ha GOJbMIHMA
JIONMyCKaeTcs NpenycMaTpuUBaTh Mepexold ¢ 00JbIIero AHaMmeTpa Ha
MEHbIIMH, HO He MeHbluit 250 mm; mpH >ToM AJas TPYO HokKIeBOH
KaHaausauuu nuamerpom 300—500 mm pasHulla B AHaMeTpPpax He
JOJI)KHA NpEBBILIATH OLHOrO pa3Mepa MO COPTAMEHTY, a AJs mpyo
GosblIero gHaMeTpa — ABYX pasMepoB MO COPTaMeHTY.
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5. MPUMEP PACYETA NO)XIAEBOH KAHAJNU3ALLKUH

PaccmoTpuMm npuMep pacueTa A0XK/IeBOH KaHalM3alMH HA MJ0-
U(afKe NPOMBILJIEHHOTO TpPeNNpPHITHS.

ITnomanka pacnonoxkeHa B pafioHe r. ATkapcka. Mecruble gaH-
Hble 00 HHTEHCHBHOCTH BblaJeHHs JOXKAeHl OTCYTCTBYIOT.

ITo cxemaM pacnpeneneHdsi mapaMeTpoB (OPMyJbl HHTEHCHB-
HocTd (pHc. 3, b M 7) HAXOJHM 3TH mapaMeTpbl AJs JaHHOTO 06b-
eKTa:

g3 =75, n=0,70, ¢=0,85.

®opmyna MHTEHCHBHOCTH npHoOpeTaeT BHI:

20%.75(1 4+ 0851gp) _ 8,14-75(1 +0851gp)
0,70 - 0,70 -

_610(1+0851gp)
- t0’70

[4,cex-2al.

Ha njouwanake npoMBILIIEHHOTO NPeANpPHATHS TPOEKTHPYeTCs
3aKphiTas [OXK[JeBas KaHann3auusi. YacTb 1eX0B HMeeT BHYTPEH-
HHe BOJOCTOKH, OXIENPHEMHHKH DaBHOMEDHO pacnpeieseHbl Mo
TEPPUTOPHH.

Ilpu mepenonneHnyn N0XKAeBOH KaHANIM3alMOHHOH CeTH BoJa He
MOXKET 3aTeKaTb B LeXH (MOJbl MepBbIX 3TaxKefl MOAHATH Ha 02m
Bblllle MOBEPXHOCTH 3eMJM), HO MOATONJIEHHE MPOe3A0B 3aTPYAHHT
AHTEHCUBHBIH MEXIYLEeXOBOH TPaHCHOPT H, TakuM 06pa3oM, Hapy-
IIHT HOPMaJibHOE TeueHHe NMPOU3BOJACTBEHHOrO mpouecca. ITostomy
B COOTBETCTBHH C TabJ. 9 nepuo] OZHOKPATHOTO NPEBLIIIEHHS pac-
YeTHOH MHTEHCHMBHOCTH mpuHHMaeM paBHbIM 1. Torna cdopmyna HH-
TEHCHBHOCTH HOXHAeH OyleT:

610
9= 570" |2/cek -2a].

O6mas miouaab miolwaiky 3aHuMaer 27,5 ea. loxnaeBas Ka-
Hanuzauusa o6eayxuBaer maouwadb 20,5 ea. OTBon HOXKIEBHIX BOX
C YacTH MJOIIAJKH, 3aHATOH OTKPBITBIMH ckaagamu (7,0 ea), Ha-
MeyaeTcsl OCYILECTBJATb IPH MNOMOILH KaHaB.

BuyTpeHHHMH BOAOCTOKaMH OGODPyLOBaHBI LeXU C 0OLlel mio-
mwanbio 32500 #2, 1. e. 3,25 2a. TakuM 06pa3oM, A0XKAENPHEMHUKH
06CcayKHBaIOT NJOLIAAb, PABHYIO

20,5 — 3,256 = 17,25 z2a.

Pacnpenenenne stofi naolain 10 poAaM MNOBEPXHOCTH H
NpUHHMaeMble UacCTHble 3HaueHHs Ko3(¢uineHTa 2 yKasaHbl B
Taba. 18.
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Ta6ruya 18

Poa nosepxnoctu Maowans 8 2a Kda‘*"*’,"““e“”
Kpbimuu (He o6cayxuBaeMble BHYTPEHHHMH BO-

JOCTOKAaMH ) 1,80 0,29
AcpanbToGeTOHHBIE TOKPBITHS 1,90 0,29
YepHble nieGeHOUYHble MOKPLITHS 0.75 0,224
['paBuiiHbie 1OPOMKH 0,80 0,090
Osenenenne 8,10 0,038
['pyHTOBbBlE MOBEPXHOCTH 3,90 0,064

Uroro, . . . . 17,25

CpenHee 3HaueHHe KO3 hHUHEHTa 2 A MJIOLIAAH, OOCHyKHUBae-
MOl JOXKAENPHEMHHKAMH, ONpPeNeNUTCS:

2z = (1,80 + 1,90)-0,29 + 0,75-0,224 + 0,80-.0,090 +:8,10-0,028 + 3,90-0,064 .
T 17,25

1871
== T,25 = 0,108.

BpeMst nOBepXHOCTHOH KOHUEHTPAUMH NPHHAMAaeM PaBHBIM
5 mun. ‘ ‘

Penbed nnouagky CrnokoiHbIN, U OGWIHH YKJAOH NMOBEPXHOCTH
3emsin Menblie 0,01. ITostomMy ko3 ¢uuMeHT yuyeTa 3amosHEHHS
CBOOOJHON eMKOCTH TPY6 7 NMPUHUMAaeM HOPMaJbHbIM, PaBHbIM 2.

®opMyJsia pacyeTHbIX PacXOLOB CTOKA MPH ITHX YCJOBHSIX B CO-
otBeTcTBHH ¢ dopmynoit (37) Gyzer:

Q= 0,108-610%%F __ 238F [1/cex]
P (5_{_2[")1,2-0,70—011 (5+2tn)0.74 *

3necy ansa ompenenenus 610Y2 F ucmonbsyem puc. 13.

Onpenesnenne pacueTHbIX PacXONOB Ha OTAENbHBIX yyaCTKax
ceTH OyaeM TPOM3BOAUTb C NPUMeHeHHeM Ko3dduuuenta p (dop-
myna 41) mo cpeaHMM MJIOUIAASIM, OTHECEHHBIM K M0XKIAENPHEMHH-
KaM.

Ha Bceli nnoutaake mpoekTHPYeTCss YCTAHOBHTb 78 NOXKIETpH-
E€MHHKOB,

Haxoaum mo ¢opmyne (46) cpenanuit ycnoBHBIA cTOK (mpu
t, =0) Ha ONMH NOXKIENPHEMHHK:

_9238.17,25

o= -5—07;1—;; = 16 z/cexk.

3nech 512-01  paxonuMm no Taba. 17.
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Ananoriuno maxomum ycnoBueiht crok  (npu f,=0) ¢ Kpbiul,
060pyAOBaHHBIX BHYTPEHHHMH BOLOCTOKAMH:

0,29.610'2 _
Qo = 51207001 = 195 zfcex:ea.

YC/JO0BHBI# pacxod OT KaXIoro BHIOYOKA BHYTPEHHHX BOJOCTO-
KOB OmpenenasieM NMyTeM YMHOXeHHs OGCIy:KUBaeMOH MM mJIOWLALH
(B 2a) Ha 195.

Pacuer Ko/IeKTOPOB NQHK1eBOM KaHA/NN3AIUH y1m6Ho CBOIHTD
B Tabnuuy, npumepHas ¢opma KoTopoll mnpuBedeHa B Taba. 19,
rae AaH pacuer ra4BHOro Kousekropa (puc. 25).
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Puc. 25. [nan noxneBoil KaHAJH3aLMOHHON CeTH

B rpade 1 ykaspiBaercs oGo3HaueHHe y4acTKOB MO HOMepaM
CMOTPOBBIX KOJIOAUEB, MEXAY KOTOPHIMH HAXOMHTCS PACCYHTHIBae-
MBI  y4acTOK.

B rpacde 3 mpocraBasercs YHCAO JOXAEMPHEMHHMKOB, NpHCOE-
IMHsAeMBIX K BEPXOBOMY [Js [AaHHOro. yuactka KoJoauy. Ecuau
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YcaoBHBIE pacxoibl Koxae- | & I3 =
2 Yucao npu- |BHIX BOL B A?cex (npnntanO) & 5 g Pacqe:u;ie;’)‘acxonu
g g | CoeanHeHHmix a 2 z N
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® = g KOB M KaHaB gy 5 £E 3 53
E | 3 - g <3| Sg| 22 | & |55
E > g 4 , g% § S g8 a oa
S B S 2 =8 @ 5 38 g o & ES 5 S s
S |& | T |28 |sE|ss| 8| B |2 |58 28 |8 |288 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1-211 50 2 2 32| — | — 320,83 | — —_ 32| — 32
2—3 | 50 2 4 64| — | — 64084 | 63| 0.78 50 | — 50
3—4 | 45 5 9 | 44| — | — | 144{0,80 | 123 | 0,65 94| — 94
4-5| 50 | — 9 | 14| — | — 144,0,80 | 179 | — 94 5 99 .
5—6 ) 52 4 (13| 208 — | — | 208|088 | 242 | 0.50 | 104 5 | 109
6—-7| 50 2| 15 | 240 — | — | 240(0,88 | 301 | 0,45 | 108 5 | 113
7—8 | 47 2 | 17 | 272 — | — [ 272(0,95 | 358 | 0,41 | 112 5 | 117
8—9 | 53 2 1 19 | 304| 117 | 117 | 421(0,83 | 408 | 0,38 | 160 5 | 165
9—-10] 40 2 {21 336 117 | 234 | 570(0,94 | 472 1 0,35 | 200 | 30 | 230
10—11} 35 | — | 23 | 368| — | 234 | 602/0,94 | 515 | 0,34 | 210 | 30 | 240
11—12] 50 | 26 | 49 | 784 234 | 468 {1252]|0,92 | 552 | 0,32 | 400 | 56 | 456
12—1s] 48 3| 52 | 832 — | 468 {1300(0,92 | 606 | 0,31 | 403 | 56 | 459
13—14] 52 18 | 71 |1136| 166 | 634 {1770/0,93 | 658 | 0,29 | 513 | 65 | 678
14—15| 60 3| 74 |1184| — | 634 |1818[/093 | 714 | 0,28 | 513 | 68 | 581
15—1¢| 80 4 | 78 |1248| 105 | 739 | 1987 (1,21 | 768 | 0,27 | 540 | 68 | 608
16—17) 70 | — | 78 |1248] 245 | 984 | 2232(1,73 | 809 | 0,26 | 580 | 68 | 648

1 43,15— 1,6 —0,01-10 — 0,05 = 41,50.

K 3TOMY KOJIOAUY NMPHCOEJHHSETCS NPHUTOK, TO B rpate yKasblBaeT-
ca ofuiee 4HCIO JOXKAEMPHEMHHKOB, OGCIYKHBAEMBIX IIPUTOKOM,
a TaKkKe HENOCPeJCTBEHHO NMPHUCOEAMHSEMbIX K KOJOALY.

B rpade 4 paerca uncno Bcex o6CAYKHUBAEMbIX y4aCTKOM HOXK-
JenpHeMHHKOB.

B rpade 5 ykasbiBaeTca ycaoBublit pacxonm (npu f,=0) oT go-
xKpenpueMHukoB. OH nosyyaeTcss myTeM YMHOMKEHHS YCJIOBHOIO
pacxoza or ogHoro poxkpenpueMuuka (16 s/cex) Ha ux umcao
(rpada 4).

B rpade 6 mpocraBasieTcs ycioBHbI pacxon (mpu. £, =0) or
KaxX[0ro BhIMyCKa BHYTPEHHHX BOJOCTOKOB, KOTODHIH moJyuYaercs
yMHOXeHHeM pacxoza c¢ | ea kpbimn (195 s/cex) na mutowans,
06CAYKHBAaEMYIO [aHHBIM BBbIYCKOM KPBIILIH.

B rpade 7 naercs cymMMa YCJOBHBIX PacXOAOB OT BHYTPEHHHX
BOJOCTOKOB.

B rpade 8 ykasbiBaeTcs ofuiasi CyMMa YCAOBHbIX pPacXom0B
(npn t,=0) nOXKAeBbIX BOA, MPOTEKAOUINX MO YYaCTKY.

B rpady 9 3anocutcs pacueTHas CKOPOCTb MPOTOKa. dTa rpada
3amoJIHsAeTCA MO AaHHBIM TaGJHI THAPABAHYECKOrO0 pacuera TPYO
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Tabruya 19

g OT™eTKH B X r"yﬁl‘l‘:“: SanoaweHHs
x ] Py
X g
° E P Aua TpyOH
& =5 |
g 55 | g z
g g | 22| £ g g 2 z g
i 5|82 | & |3 g 3 § ] 5| 8| 3
NN ANEE g g | 8| 2| 8
15 16 17 18 19 20 21 22 23 24 25
250 {0,005 | 41 | 0,25 [4325| 43,25 | 41,50 [41,25 | 1,75 | 2,00 | 1,88
300 {0,004 | 59 | 0,20 4325 | 43,10 | 41,20 |41,00 | 205 | 210 | 275
400 0,0025| 100 | 0,11 |43,10| 42,90 | 4090 (40,79 | 2,20 | 2,11 | 2,16
400 |0,0025| 100 | 0,13 |4290 | 4270 | 40,79 [40.66 | 211 | 2,04 | 2,75
400 0,003 | 111 | 0,16 |42,70 | 4250 | 40,66 |40,50 | 2,04 | 2,00 | 2,02
400 (0,003 | 111 | 0,15 [42,50 | 42,30 | 40,50 [40,35 | 2,00 | 1,95 | 1,98
400 (0,0035( 119 | 0,16 (42,30 | 42,10 | 4035 (40,19 1,95 | 1.91 | 1,93
500 10,002 | 163 | 0,16 [42,10 | 41.95 | 4009 [39.93 | 20t | 2,02 | 2,02
600 0,002 | 266 | 008 [41,95| 4190 | 39,83 [39,75 | 2,12 | 215 | 2,14
600 (0.002 | 266 | 0,07 41,90 | 41,80 | 39,75 |39.68 | 2,15 | 212 | 2,14
800 |0,0015]| 462 | 0,08 [41,80 | 41,70 | 3948 [39,40 | 2,32 | 230 | 2,31
800 [0,0015| 462 | 0,07 |41,70 | 41,60 | 3940 39,33 | 2,30 | 2,27 | 2.29
900 10,0013 588 | 0,07 |41,60 | 41,60 | 39,23 [39,16 | 2,37 | 2,44 | 241
900 |0,0013| 588 | 0,08 |41,60 | 41,50 | 33.86 |[3R8,78 | 2,74 | 272 | 2,73
800 0,0025| 609 | 0,13 (41,50 | 40,00 | 38,58 |38,45.| 2,92 | 1,55 | 2,24
700 |0,006 | 666 | 042 [40,00 | 3850 | 3825 |37.83 175 | 0,67 | 1,21

nocse Bbibopa AMaMeTpa H YKJIOHA OQHOBpeMeHHo cTpadamu 15 16.

Fpacda 10 paer mpomo/kUTeNbHOCTb MPOTOKA [0 AAHHOTU yda-
ctka. Tak, mpono/KHTEJIbHOCTb MPOTOKA MO TIEPBOMY YYaCTKY, MO-
JyyaeMasi myTeM [eJeHHs ero IJHHBI Ha CKOPOCTb MPOTOKAa, Mpea-
CTaBJsieTCa BO BTOpo#l crpouke. IIpomosKuTeNbHOCTb NMPOTOKa IO
BTOPOMY Y4acTKy mnpuOaBjseTcs K IPOLOJNIKHUTENbHOCTH NPOTOKa
70 MepBOMY yYacTKy, H MoJyyaeMasi CyMMa YyKasblBaeTcs B TpeTbeH
CTpOYKE.

B rpade 11 paercss KodbGhHUUUEHT YMEHbUIEHHS HHTEHCUB-
HOCTH p, cooTBercTByOWHi Hudpam rpacder 10 mo npusnoxenuto 3.

B rpade 12 ykasbiBaeTcsi pacueTHbIl pacXoj AOXKAEBbIX BOI, KO-
TOPBIH MOJTy4aeTcs B pe3y/bTaTe MepeMHOXKeHHsT qaHHbIX rpad 8 u 11.

B rpaty .13 3aHocsaTcs pacXombl YHCTHIX [POHM3BOICTBEHHBIX
CTOKOB, CNYCKaeMBIX B JOX/AEBYIO KaHaJHU3alHIo.

[pacda 14 paer cymmy pacueTHoro pacxoma [HOXKIEBbIX BOJ H
MPOU3BOACTBEHHBIX CTOKOB, T. €. OKOHYATe/NbHBIN OOIIHUH pacYeTHHIH
pacxon.

Fpadwr 15, 16 u 17 3anonusirorcss B pesysnbTaTe moabopa Jua-
MeTpa H YKJIOHA TPyO MO AaHHBIM TaGJHL THAPABJAHYECKOrO0 pac-
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yera (24)- Ilponyckrasi cnoco6HoCTb TPy6bl MOMKET OTAMYATBCH OT
pacueTHoro pacxopa (rpada 14) B menbmylo cropony no 5%.
CnefyeT OTMETHTb, YTO 3amoJiHeHHe rpadbl 17 Helb3s CYHTATh
o6s3aTeNbHBIM M 3Ta rpaa Moxer GbITb B TaGJaule onylleHa.

B nocaeAylouX rpadax npocTaBaAlOTCs OOBIYHbIE AaHHBIE Bbi-
COTHOi YCTAHOBKHM KOJUIEKTOPAa H 3amoJIHeHHe HX He TpebyeT mo-
SICHEHH.

Yacte nuomaaku, o6CiTy:KHBaeMash OTKPBITHIMH KaHaBaMH, MO
POy MOBEPXHOCTH pacrnpefensieTcs CAeAyIoUHM o6pasoM:

OTKPBbITbI€ CKJIaABl M HEe3aMOLIEHHble MOBEPXHOCTH . . . . . 42 2a
IOporH ¢ acq)anb1'06e'ronﬂbm NOKpBITHEM . . . . . . . . . .06 ,
O3ENEHEHHE . .+ & v v v v v v v v e e v e s 22

Cpennee 3HaueHue Koaq)(pnuuema 2 Aad 3TOH YacTy mJjollaikd
onpepenures:

4,2-0,064 + 0,6-0,290 + 2,2.0,038

2oy = —=— e =0,075.
Yaenvubi pacxoa ¢ 1 ea mpu fn, =0 cocTaBuT:
1012
G = 0075506740 =50 s/cex-2a.

Co Bceit naowanu kaHaBaMu 6yner orBoxutbes 50 - 7=2350 1/cex
(npu ¢y, =0). dror pacxox pacmpenensercs Ha [ABe OTBOAHBIE
KaHaBbl: MO MePBOA K KONOALY 15 6yper nonaBatbes 30% pacxona
(105 a/cex), no Bropoi k konomuy 16—709% (245 /z/cerc)

IMpuseneHHblli npuMep pacueTa KOJJNEKTOpa HOKAEBON KaHaMu-
3alMu faH A Haubosee pacnmpoCTPaHEHHOro cjayyasi, Korga pac-
XOAbl NIOXK/IEBBIX BOJA OTHECEHbl K HoXaemnpueMHMKaM. Ecau pac-
XOAbl HCUUCJAIOTCH HA MJMHY KOJJEKTopa, To rpadel 3 U 4 AOJKHbI
ObITb COOTBETCTBEHHO H3MEHEHH.

ITpu pacuere KOJJMEKTOPOB TIO YKPYNHEHHBIM YyyaCTKaM Ha Ta-
KO CTafuy NpOEeKTUPOBAHUS, KOTAA PAacCTAaHOBKA AOXKAenpHUeMHH-
KOB M BCEX CMOTPOBBIX KOJNOZLEB He MPOM3BOAMTCS, B rpadax 3
¥ 4 ykasblBaeTcsl NJoOIlajAb, 0GCIy:KHMBaeMas y4acTKOM, a CHocod
3amoJIHEHUs] TaGJAMUBI HeCKONbKO u3MeHsercd. OTauyme pacyera
B 3TOM CJiyyae 3aKJIOYaercss B TOM, YTO PaCUETHBIH PAacXol B KOHLE
VKPYNHEHHOrO y4acTKa He paBeH pacXo[y B H&uyaje €ro, mo3toMy
CKOPOCTh MPOTOKa Ha yuacTke (rpata 9) He MOXeT npoCTaBAATHCA
cpasy. Ewo caenyer 3amaBaTbes, N0 3TOfl NMPEAMONONKHUTENbHOMN
CKOPOCTH OMpeAeJ]siTh BpeMs NpOTOKa, KO3(pGhHUMEHT p, pacyer-
HBIH pacxof, 3aTeM M[oAo6paTh Mo TabaulaM THMAPaBIUYECKOro
pacyeTa AMaMeTp, YKIOH M CKOPOCTb WPOTOKa. Ecau nonyueHnnas
CKOPOCTb NPOTOKA HE PaBHa TOM, KOTOPOH 3a1aBaNUCh, TO CHELyeT
ét M3MeHMTb W CHOBa ONPENENHTh PACUETHBI DPacXol M Apyrue
fddmble. TakuM 06pa3oM, pacueT KaXKIOro y4yacTKa NpPOM3BOIMTCH
crnoco6oM NOMBITOK.



F'arasa VI
PETYJTUPOBAHUE CTOKA NO)XAEBbLIX BOJL

1. NIPHHUHUNBI PEFYJIHPOBAHUSI CTOKA AOXXIEBBIX BOL

PerynupoBanue cToka HOXAEBbIX BOA NPHUMEHSETCH NpPH NpO-
eKTHDOBAHHM [IOXIEBBIX - KaHAJM3allui, UMEIOIUX CPaBHHTENbHO
AJIMHHblE KOJJIEKTOPB! KaK Ha MJIOWLaJKaX MPOMBILILIEHHBIX Npes-
npusATHA, Tak W B roponaax. Bosbumoe pacnpocrpaneHue peryiau-
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Pue. 26. CxeMBl peryJiMpyiolux pe3epByapos

poBaHye CTOKa HaxoauT 3a pyGexoM. Ciefyer OTMETHTb, 4TO
peryiupoBaHue CTOKa BO3MOXKHO HE TOJbKO B nomneabxx KaHa/i-
3aluAX, HO M B OOlecnaaBHBIX,
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MoryTr uMeTb MeCTO TPH OCHOBHBIE CXEMbl BKJIOUEHHs pPeryu-
pyloumx pe3epByapoB (B TOM YHCJIe H OTKPBITHIX IIPYAOB) B CH-
CTeMbl JOX/AEBBIX KaHajausauuii (puc. 26).

ITo cxeme A B mpyn BBINYCKAalOTCS BCE MPOTEKAKOUIHE MO KOJ-
JIEKTOPY JOXKIeBble BOJbI, BbIMYCK KOTOPHIX OCYLIECTBJSETCS H3
Jmoboro Mecra mpyna Ha TOH Ke BbicoTe, Kak M Bmyck. IIpomycka-
eMble uyepe3 MoJAOOHBIN pe3epByap BCe HOXKIEBble H TaJjible BOIBI
MOTYT BbI3BaTb [MOBOJILHO OBLICTPOE ero sarpsi3HeHHe H3-3a BhiNa-
IeHWs mpuMecell, colepXKaliuxcs OOHIYHO B CTOKE € MJOULALOK
NMPeanpUATHH U ¢ FOPOLCKUX TeppuTopuil. [TosTOMY BKJ/IOUEHHE MO
cxeMe A MoXeT ObITb PEKOMEHAOBAHO JHIIb AJsi PEryJupoBaHHs
CTOKa ¢ OGOJbIIUX He3aCTPOEHHBIX BHENJIOUIATOYHBIX  mMJolLaiei,
PacnoJIOKEHHbIX Bblllle TEPPUTOPHH NPOMBILUIIEHHOIO IIPEXIPHS-
THS, ¥ NPU HaJU4YUH O3epa WM GOJbIIOTO NMPyma, KOTOPHIE MOTYT
HCMO/b30BaThC KaK peryaupyoouine pesepByaphl.

ITo cxeme 5 HeGoabline pacXombl HOXKAEBBIX M TaJjblX BOjI
TNpPOMNyCKalOTCA Mo JOTKY, YCTPOEHHOMY B IHe pe3epByapa. [lpu
yBeJMYEHHH DacXojpa JOTOK IepenoJiHseTcs U BOLa 3amOJIHSEeT eM-
KocTb pe3depByapa. [lociie cHHMKeHHS pacxomga BOLA MOCTENENHO
YXOZHUT 1O JIOTKY B PTBOAHOH KoasekTop. [Ipu Takoit cxeMe He mpo-
HCXO/JHT BhINAAEHHs NMpUMeceil NMPH NMPONYyCKe TaJbIX M HEGOJBIIUX
pacxomoB HOXKHAeBbIX BoH. Te xe 3arpsi3HeHus, KOTOpble BbINALaioT
B pesepByape npH npomycke GOJbIIHX PaCXOMLOB, €CAH HE MOJHO-
CTbIO, TO B 3HAYHTEJbHON CTEMEHH, CMBIBAIOTCA B JOTOK HpPH OfoO-
POKHEHHHM pe3epByapa; AJs 3TOro HeoOXONHMO JHIIb NPHIaBaTh
JNOCTaTOYHBIN monepeuHblii ykaoH (ue Menee 0,02) ero muny. Oun-
CTKa TaKUX pe3epByapoB B cJyuae HaloOGHOCTH JierKko NPOU3BO-
OUTCSI MyTEM CMbIBa OCaJKOB CTPyefl BOABI B JIOTOK.

ITpu BknOueHHu mo cxeme B perynupyowuii pesepsyap coean-
HAGTCH C KOJJIEKTOPOM [0X/[IeBoi KaHa/Ju3allMOHHOH CeTH uepes
pacnpenenuTelbHyl0 KaMmepy ¢ BomocGpocHbiM ycrpoiictBoM. ITo-
cJefHee BHINOJHSETCS MO THNY JUBHECHycKa oOfIllecn/aBHOH KaHa-
JHU3alluM H B HpocTeiilleM BHIe NpeacTaBiaser coboit 60KoBoOH Bo-
jJocauB, pe6Po KOTOPOro pacmoJsiaraeTcs Ha HEKOTOPO# BbICOTE OT
IHa TPyOGBL. DTa BbICOTA COOTBETCTBYET TAKOMY HAMOJHEHHIO TPYOLI
KOJIJIEKTOpa, NMPH KOTOPOM MpONMYyCKaeTcss pacXoj, He MOoajexalluil
copocy B npya. TakuM o6pa3om, no 3Toi cxeMe, TaK xKe KakK H TO
cxeMe B, nonesnasi eMkocTh pesepByapa 3amoJHAETCH BOLOH JHIIb
NpH CHIbHBIX AOXKISAX; Tajble BOAbI W MaJble PacXodbl H0XKIEBHIX
BOJ NPONYCKAIOTCs Mo KoJJIeKTopy Muuys mpya. OueBumHo, mocie
pacnpenesuTeNIbHON KaMephl OHaMeTp KOJJIEKTopa MOXKeT ObiThb
3HAYHTEJbHO YMEHbIIEH.

OnopoxHeHne pesepByapa NpH BKJAIOYEHHH ero Io cxeme B
NPOH3BOIUTCH MO CHElHaJbHOMY TPYOONPOBOAY MaJioro JHaMeTpa,
COEJJHHEHHOMY € OTBOIHBIM KOJIIEKTOPOM ‘HHKe paclperennTelb-
HOM KaMepbl. DTOT TPy6onmpoBol OGBIYHO PaCCUHUTHIBAETCS Ha OMNO-
poxHeHHe pe3epByapa B TeueHue 24 «.
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Bkaouenne perynupylomux pesepsyapos mno cxemam 5 n B pe-
KOMEHJyeTcs Ha JOXKIEBbIX KaHaJH3aUHOHHBIX CETAX, 06CAYKHUBAIO-
IUX NUIOMIaAKU NPOMBIIIJIEHHBIX NMPENNPHATHH M TEPPUTOPHH Ha-
CeJIeHHBIX MECT, TaK KaK NPH TaKOM BKJIOYEHHH 3HAUUTEJbHAs
YacCTb JIOXKIEBOrO CTOKAa M NMPHYEM MMEHHO Ta YacCTb, KOTOPAs HaH-
GoJlee 3arpsi3HeHa, MPONYCKaeTCs MHHYs HJH He 3aNOJHsA pesep-
Byap no O0GBOAHOMY KOJIIEKTOPY HJH JIOTKY.

PacueTsl nokaseiBaior, uto ecau 6e3 3amoNHEHHs pesepByapa
NpOMyCKaeTCs OJHa MsTas PacyeTHOro Pacxoia, TO B pe3epByap
nonanaer He Gosee 10—15% o6mero roxoBoro croka; 6marogaps
3TOMy OTMajaeT HEOOXOLMMOCTb ‘B YaCTOH UMCTKe pesepByapa M
obecneynBaeTcss 4OCTaTOYHAS YHCTOTA BOIbl B HEM.

Puc. 27. Peryaupyiomuii pesepByap — npya

B 3aBHCHMOCTH OT MJIaHUPOBKH IJIOLLAAKH H MECTHBIX YCJIOBHII
peryaupyiolliie pe3epByapbl MOTYT YCTPaWBaTbCs OTKDHITBIMH B
BHAE NPYIAOB HJH MOA3EMHBIMM 3aKPBITHIMH.

B OTKpHITBIX mpyAax »KejaTeJbHO HMETb MNOCTOSIHHBIN 3amac
BOJZbI, OGecneyuBaloOLUil ryouHy 2 m (mo BCeil mJoulaiu 3epKana,
KpoMe npubpexuoit 3onbl). Ilpn Manoi rayGuHe mpyna mpoucxo-
JHUT 3HAYUTEJNbHOE NpOrpeBaHHe BOAbI U CO37alOTCA GJATONPHST-
Hble YCJOBHSl IJIsl Pa3BUTHA BOXHOH pacTuTenbHocTH. IIpH Hekyc-
CTBEHHOM JHe npyiaa ray6uHa ero MoXeT M He NpeBbllaTh 1 M.
Hans BocnmosiHeHHs moTepb Ha GUJIbTPALHUIO H HCIAPEHHE, a TaKKe
ISl MOJNEpPKAaHHUS JOCTAaTOYHOH YHCTOTHI BOABI PEKOMEHIYETCs
obecneynBaTh NHTaHHe NPYNOB KaueCTBEHHOH BOXOM B JIETHHE Me-
cAlbl B KOJHYECTBE IBYX—TPeXKPaTHOro 06’beMa BOAbI B MpYyIe

[To cornacoBaHHIO ¢ OpraHaMy¥ CaHHTapHOTO HaA30pa IMPYibl
‘MOTYT HCMONB30BAThCA AJs KYyMaHHS, HO B 3TOM cJiyuae c6poc M0X-
JeBbIX BOA B HPY1 MOXKeT NPOHM3BOJAMTHCS HE yalle ONHOro pasa B
1—5 aer.
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OTKpBITHE MPYAbl OOJMKHBI BKJIKOUATbCA B CHCTEMY 102KIEBOH
KaHanu3auuu no cxeme B. Cxema A npurofsa JUmb 115 CTOKA C He-
3aCTPOEHHBIX BHEIWIOUIafOuHbIX miollamgeit. CxeMa b mns OoTKphI-
THIX NPYHOB MOXeT ObITb HCIIOJIb30BaHa JIHIIb B DEIKHX CAydYasnx.

OTKpbITEHIE TPYABl BO MHOTHX CJlydYasX CHOCOOCTBYIOT 6Jiaro-
YCTPOHCTBY TEPPHTOPUHM U NOMONHAIOT apPXHUTEKTYDPHBIH aHCcaMGJb
HaCeJIeHHbIX MEeCT M IJIOILAJ 0K M[POMBILIJIEHHBIX [IPeIHpHUATHI
(puc. 27). /

TTop3eMuble 3aKpbiThle pe3epByapbl NPHUMEHSIOTCA IS PeryJH-
poBaHHs CTOKa GoJiee 3arps3HeHHBIX JOXKIEBbIX BOA (M laXKe CMecH
HX CO CTOUHBIMH BONAMH) HJHM NPU HEBO3MOXKHOCTH yCTPOICTBA OT-
KPBITHIX npynoB. JlJs 3aKpHITHIX pe3epByapoB HauboJee Leecood-
pasna cxeMma b, HO MOXeT HCHIO/bL30BATbCS TaKXKe H BKJIOUEHHE 1O
cxeme B.

2. PACYET PEryJIMPYIOLUX PE3EPBYAPOB

OcHoBHO#l 3ajmayeill pacyera peryJHpPYyOLIHX pe3epByapoB Ha
CeTAX [MOXK/JAeBOM KaHaJNH3allHH fIBJASETCH ONpeleseHHe HeoOXOnH-
MOH HX €MKOCTH M BEJHYMHbl 3aperynupoBaHHOro pacxoxa. I[lo-
CJIEIHHM Ha3BIBAIOT TOT PaCYeTHHIH pacXoj LOXKIEBHIX BOI, HA MPo-
MyCK KOTOPOro [OJXKEH DacCUHTHIBATBCA KOJJIEKTOD HHUXKe pesep-
Byapa. ‘

EMKocTh pesepByapa u 3aperyjiupoBaHHBII PacCXoi, OYEBHIHO,
CBsI3aHbl MeX1y coboil: yeM GoJsibllle eMKOCTb, TeM MeHbIIe PacXOX.
3aperynnpoBaHHblii pacxof Qper MOXKeT GbITb BhIpaXKeH yepe3 pac-
yeTHbI! pacxojx JOXKIeBbIX BoA 10 c6poca B mpyn Q, u koaddu-
I'MCHT peryJHpOBaHuA q:

Qper = aQ[v (54)

Pacuer perynupoBaHHs CTOKa B o0uleM cJyyae MPOH3BOILHUTCH
MyTeM pelleHHsl ypaBHeHHd GanaHca:

W.=W,+ W, (55)

rne W.— o6beM croka;
W,—o6beM BoOABI, 3alepXKaHHBIE B pe3epByape;
W,—o6bem Boxbl, BhHITEKIIelH H3 pe3epByapa Hau lie cOpo-
IIEHHOH B HEro.

[ns pemeHus 3TOro ypaBHEHHMs HeoGXOAMMO 3HaTb 3aBHCH-
MOCTH pacxola IPHTOKAa OT BpeMeHH, o6bemMa pe3epByapa OT Iay-
OWUHBI M pacXoflla BHITEKAHHsl M3 pe3epByapa OT MIYOHHBI (MM He-
cOpachlBaeMoro B pesepByap pacxoga OT BpeMeHH). Pasbusas
rpadguk NMPHUTOKa HA OTHEJNbHble HHTEPBaJbl BPEMEHH, MOXHO my-
TeM II0C/]ed0BaTeJbHBIX MOMBITOK PEUHTb ypaBHeHHe (55) Ha Ko-
Hell Kax10ro BbiOpaiiioro uHTepsana spemenu [3] CrenaB mono6-
Hble BBIYMCJEHHSI 1/ BCEro IepHOfa CTOKa, HETPYAHO BHIGpaTh
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MakKCHMaJibHYI0 I1yOHHY pe3epByapa ¥ HaHGOJbIIYIO BEAHYHHY 3a-
peryaupoBaHHOroO pacxojia.

OcHoBHast TPYAHOCTb MNOROGHOTO pacueTa 3ak/alOyaercs B
Bpl6Ope rpadrKa NPUTOKA HOXKIEBbIX BOJ, HJIHM, KaK €ro Ha3blBaloT,
rupporpaa croxa. Popma ruaporpada CTOKa 3aBHCHT OT MHOTHX
(akTOpOB M mpexIe BCEro OT XOla HM3MEHEHHs HHTEHCHBHOCTH B
npoliecce BblNafeHWs AOXKIsA. DacceiiHbl JOXKAEBBIX KaHaJH3alHOH-
HBIX KOJJIEKTOPOB OTJIMYAIOTCH OTHOCHTEJbHO MaJbIMH pa3MepaMy
(Bpemsi to6GeraHnsi Peiko npeBblllaer 1 4), o6uaueM BOIOHENpO-
HHIaeMbIX MOBEPXHOCTEH W Pa3BUTOH CeThbI0 OpPraHU30BAaHHBIX IIO-
BEPXHOCTHBIX M NOJL3EMHBIX BOLOCTOKOB. Biaropaps atum ocoGen-
HOCTAM XOJ W3MEHEHHS HHTeH- g
CUBHOCTH NPH BbINAJEHHH NOXK-

A OKashiBaeT  3HAUMTENbHO
Goablliee BaAWsgHWMEe Ha QGopMmy
rugporpacda mpu cTOKe c 3acT-
POEHHBIX NJOllafed: YeM TmpH
CTOKe C OGOJbIIHX He3aCTPOEeH-
HbIX mJomaneii. HMccaepoBanus
NoKasbIBalOT, 4YTO ruiaporpao
CTOKa B [OXIEBbIX KaHalu3a-
UMSX HE MOXKeT GbITh cxeMaTh- Veacs
3MpOBaH MO  TPEYroJbHUKY
HJIW Tpaneuuy, KakK 3TO HHOrIa
JenaioT eule mPH NPOEKTHPO-
BaHHUH. Puc. 28. T'maporpad cToka

[Tpu ocHOBHBIX aasi mpoek-

THPOBaHHWs NOXK[EBbIX KaHa/Ju3allUil CXeMaX BKJIOUEHHS PEeryJaupy-
fomux pesepByapoB (5 u B, puc. 26) pacueT 3HAUHTENbHO YMpo-
mwaercsa. Ecan  pesepByap nauHeT 3amoJHATBCA JHIIL  MOCAC
MPeBbIUIEHHsT pacXoaa Qper,KaK 3TO UMEET MECTO NIpPH 3THX CXeMax,
TO pacXo] HuXe pesepyapa GyHeT BbIpaxKaTbCsi JWHHeH abge
(puc. 28), a HeoOxoxMMasi €MKOCTb pe3epByapa BbIPa3HTCsi 3a-
WITPHXOBAHHON NJollaJbpl0 BepxHel uwacTw ruiaporpada. Ecan
y4YecTb HENpeprpIBHOe ONOPOXKHEHHe pe3epByapa, TO PacXOl HHXeE
ero 6yaeT SIBJASATbCA CyMMOW pacxoga B OGBOLHOM KOJJIEKTOpE H
pacxona onopoxHeHust (nuHUS abs’e’). Pacxon omopoxHeHHs, Kak
npaBUJIO, COCTaB/seT MeHbllle 5% OT paCyeTHOro CTOKA M MO3TOMY
npH onpejeseHUH eMKOCTH pe3epByapa MOXKET He YUMUTBHIBAThbCA.

B cayuae BkawoueHuss pesepBypa no cxeMme A (puc. 26) pacxoi
HUXKe €ero BbIPa3uTCsA JuHHel as”e W Heo6XOLMMast e€MKOCTb pe-
3epByapa, Kak BHAHO u3 puc. 28, Gyner GoJblie.

B pesynbTaTe aHasnu3a pas3HbIX ruaporpadoB CTOKa B A0XKAe-
BbIX KaHanusaluax [3] Gbl1 nosayuen psij KPUBBIX, BbIpa<aloLIMX
otHowenwe K myomann BepxHel yacTH ruiaporpacda, OTCEUEHHOI
abcuuccoit Qper, KO BCEft €ro IUIOMIafH, KaK QYHKUHIO OT KO3pdu-
IIMEeHTa PEeryJHPOBaHUA o.
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Nokasannas Ha puc. 29 oxsathiBaioimas kKpuBasg K=f(a) npu-
HUMaercsl Kak pacueTHas. DTa KpuBas O/u3Ka K NpejsaraeMbM
3a py6exoM.

YuuthiBasi, uTO IUOWlanb Beero ruaporpada paBHa  Qpifp,
eMKOCTh peryJupyiomero pesepByapa W Bblpaxaercs ¢opMyJioi:

W —kQyt, [#°], (56)

K=fla)
12

1,1

10

0,39 i

08

T

0,7

0,6

05 N
NEER Y

0,3

0,2 Vi

0,1

|
0747 07 07 04 05 06 07 48 09 1d

Puc. 29. 3aBucumoctb 3HaueHnit £ oT KoadpuuuenTa
peryJupoBaHus a
I--pacueTHass KpPHBan; 2-—n0 HEMEUKHM JaHHLIM;
3—no aHIMHIICKUM AaHHBIM

rae  Q,— pacueTHblil (He3aperyJupoBaHHbIE) pacxol B MecTe
NPUCOEJIMHEHHs] K pe3epByapy B m3/cek;
t,— pacueTHasi NPOLOJKUTENBHOCTL CTOKA B MeCTe NpPHCOe-
IWHEeHHs K pesepByapy B Cek;
k— koatbduumnent, 3aBucALMi OT KO3((dUlLHEHTA PEryIHpo-
BaHuA a, no Ttaba. 20.
B npenenax usMeneHuss kosdoduilveHTa perynMpoBaHus o« OT
| 1o 0.2 xoapduunenr & Moxer GbITH ompefedieH no dopmyJe:

5
kB=(1—a)". (57)
OnopoxueHne peryaypymloLero pesepByapa, HaloOJHAIOLLErocst
yeipe3d BOAOCJHHBHOE yc*rpoﬁ-cmao, OCYLLECTBJIACTCS 110 CrnenranbHOMY
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Tabauya 2

0,90 0.03 0,65 0,21 0,40 0,46 0,15
0,85 0,06 0,60 0,25 0,35 0,52 0,125
0,80 0,09 0,55 0,30 0,30 0,59 0,10
0,75 0,12 0,50 0,35 0,25 0,65 - -
0,70 0,16 0,45 0,41 0,20 0,73 — —

TpyGonposony. ITposomKuTe/NbHOCTL —OMOPOXKHEHHS pesepByapa
TnocJe npekpaileHust QOXK[Is, Kak NPaBHJIO, HE LOJKHA NPEBHIIATH
24 4.

Cunras, 4TO X MOMeHTy OKOHYaHMs cOpoca pesepByap Gyder
TOJIHOCTBIO 3aMOJIHEH, BPEMSI €r0 ONOPOXKHEHHST MOXKHO PacCYMTHI-
BaTh 1Mo (popMyse (MpH BePTHKAJNbHBIX CTEHKaX):

W
T'= —_—
O,OOOIGFD2 Vi [«], (58)
rie W —o6beM pesepByapa B M3;
— IHaMeTp OTBOAHOH TPYyGHl B M;
Hyawe— MakcuManbHasi riy6HHa BOAbl B pesepByape (104 OT-
BOJHOH Tpy6OH) B M;
p— KO3((HULUHEHT pacXola CHCTEMBI.
Kosppuunent pacxona cucreMbl onpeleisiercs mno Qopmyie:

1
V?e‘o‘ +EA+1

rie [— pnuHa OTBOAHOH TPYOBI (OT pesepsyapa [0 KOJJIEKTOpa)
B M;
¢—xo3pouunestr B dopmyne llesu;
C— KO3 (HIHEHT COMPOTUBJEHHS, YUHTHIBAIOLMI MECTHbIE

NOTepH.
Cpenunil pacxox BbITEKaHHS
Gop= - =1,74p.D* V Hyore [43cexc]. (60)

Orsomunyio TPyGy He cileqyeT NPUHUMATb AMaMeTPOM MeHbllle
200 mm.

Ilns npefoTBpallleHHst 3aCOPEHUS] OTBOLHBIX TPYG, 0COBEHHO NMPH
OTKPHITHIX DEry/aupYIOIHX pe3epByapaX, BXOJA B TPYGy peKOMeH-
Ayercs orpaxkaaTb PelIeTKOll ¢ OONbIIOH MOBEPXHOCTBIO W C MpoO-
3opamu 50—70 mm.

ITpumep. TnaBHBI KOJMIEKTOD K TPaHHIe MJOUIAAKH NPOMBILJIEHHOrO Mpej-
npusTHs cobupaer pacxon 840 s/cex mpu BpeMeHH poGeranus 960 cex, uan
15 mun. OTBOAHON KOJIEKTOp B STHX YCJOBHAX NpH ykjaoue ero 0,0015 neo6xo-
IHMO coopyXaTb u3 TpyG auamerpoM 1000 mm. OTBOAHOH KOMIEKTOP MOMKHO
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iIPO/IOKUTL C TeM Ke YKJAOHOM u3 TPYy6 Auamerpom 700 mm (pacxon 322 afcex),
€CAM YCTPOHTb pPEryJIHDYIOUHii pesepByap. EMKOCTb €ro Onpeleantcss us ¢op-
MyJabt (56) u Taba. 20:

W =0,48-0,84-960 = 387 3.

3anaua Moxer GbiTh peileHa B O6paTHOM MNOPSAKE NPH HaJMYyuM NMpyaa c On-
pedesieHHOR peryaupyiowei emkocteio. Ecim ero emkoctb, HampuMep, paBHa
240 »3, u3 dhopmyn (56) HaxoouM Ko3pduuueHT k:

240
0,84-960 —0+30-

M3 ta6a. 20 naxomum a=0,55. CienoBaresbHo, pacxoa B OTBOJHOM KOJLIEK-
Tope 6yner 462 s/cex, nnamerp Tpy6 Moxer GbiTh 800 MM,

OxonoMHuuecKasi 3((eKTUBHOCTb DEryjupOBaliUsi CTOKA [LOXK[e-
BbIX BOJ 3aBUCHT OT AJIUHbBl OTBOJHOrO KOJIJIEKTOpaA- O603naunm
CTOUMOCTBb MNPOKJIaJKH I' km KOJJIEKTOPa [Jid IIpPONYyCKa He3apery-
JIIPOBAHHOTO pacXofa 4Yepe3 ¢, U AJd NPOTYCKa 3aperyjupoBaH-
HOTO paCXOfia Yepe3 Cz, a CTOMMOCTb pe3epByapa (MJHM mnpyna) —
yepes c,. Torna perynupoBanye GyneT BHIFOAHO, eCaH cO6J/I0AaeTCA
ciaenypolilee HepaBeHCTBO:

€1 — Cy

k=

rae /— [pJHHAa KOJJIEKTOPA B KM.
B npuseneHHOM nmpuMepe npu rayOHHE 3aJI03KEHUS KOJJEKTOpa
3 m u MOKphIX rpyntax ¢;=32700 py6., c2=20400 py6.! Croun-
MOCTb 3aKpHITOro pe3epByapa oGbeMoMm 400 M3 npumem paBHOII
4000 py6. Ilo HepaBeHnctBy (61) umeeM:
l 4000
> 32700 — 20400

1>0,325.

CnenoBatesbHO, IpH AJHHE OTBOLHOrO KOJJIEKTOPa MeHbile 325 m
peryJupoBaHHe CTOKa C COOpDYXKEHHEM 3aKpBITOIO KeJe300eTOH-
HOTO pesepByapa YAOPOXKHT CTPOHUTeNbCTBO. IIpH nJ/IMHE KOJJIEK-
Topa GoJbiie 325 m perynupoBaHHe GyfeT lenecoo6pa3Ho. JKOHO-
MHyeckass 3((eKTHBHOCTb peryJHpOBaHHsT PE3KO IOBBIIAETCS C
yBeJMYEeHHeM AJHHBl KOJJIEKTOPa.- B npHBeneHHOM Bhlllle mpumepe
pH auauHe KoJsiekTopa 0,5 KM CHHXKEHHE CTOHMOCTH CTPOHTENBLCTBA
NpPH PeryJupoBaHUH CcTOoKa coctaBHT 13%. a npu nmmaune | xm—
259%. Hcnosb3oBaHMe OTKPBITBIX NMPYAOB, KOTOPbIE 3HAYHTENbHO
JellleBJie 3aKPBITHIX Xe/e306eTOHHBIX Pe3ePByapoB, NPHBOAUT K ellle

! CnpaBouHHK YKDYNHEHHBIX MOKa3aTesJell CMeTHOH CTOMMOCTH M pacxoia
pecypcos. BHewHne ceTH BoJonpoBoaa M KaHanusauuu, Beil. 1, Toccrpoit CCCP,
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Oonbliell 3koHOMHUYecKOH 3()GhEKTUBHOCTH DeryJqHpoBaHHsS CTOKA i
JOXKAEBbIX KaHa/u3allUsiX.

Ilpn pacnonoxenun pesepByapa B cepenuHe GacceliHa CTOKa,
KOrjla MOCTYIVIeHHe JOXKAEBHIX BOJ B KOJIJIEKTOP NpPOLOJKAeTcs H
HHUXKE pesepByapa, pacyeTHble PacXOAbl 3a Pe3epBYyapoOM [ OBOJIBLHO
ObicTpO HapacTaloT. B 3TOM ciyyae peryjiupoBaHHe XOTS H CHH-
XaeT CTOMMOCTb CTPOMTEJbCTBA, HO OKa3biBaercss MeHee 3¢dek-
THBHO.

Huxe peryaupyiouiero pesepByapa MJAu npyna KOJJIEKTOpP pac-
CUUTBIBaeTCs Ha pacxon Q, mpencraBasioudit co6oit cymmy

Q = an + Qon + Qit (62)

roe Q,,— CPelHHMIl pacUeTHbII pacxXOl OMOPOXKHEHHsI pe3epByapa
WM TIpyna;
Q. — pacueTHbI/i pacXox XOXK/JEBHIX BOJA C MJoLianeil CTOKa,
pacno/ioXXeHHbIX HHXKe Npyna, onpelelsieMblii 6e3 yuera
BpeMEHH INPOTOKa [0 mNpyna;
@Q,— 3apery/JupoBaHHbl pacxon (CM. Bblie).



Faasa VI

KOHCTPYKLUHHU SJIEMEHTOB N 0)XIAEBOM
KAHAJIMBAULHOHHOH CETH

1. TPYBbl U KAHAJIbI

ITpu BLIGOpe KOHCTPYKUMH H MaTepHaja TPyO6 M KaHaJOB HeoO-
XOJHMO YYHTHIBATh BO3MOXHOCTb BeJ€HHSl CTPOMTeNbCTBA HHAYCT-
pHAJbHBIMH MeTOJ4aMH C INMPOKOH MexaHM3aluell paboT, ¢ mpHMe-
HeHHeM COOPHBLIX 3JEMEHTOB 3aBOJCKOIrO M3rOTOBJIEHHS H C HCIOJb-
30BaHMEM MECTHBIX CTPOUTENbHBIX MaTepPHaJoB,

TpyObl U KaHaabl [OXKIEBOH KaHAJIU3ALHOHHON CETH JMOJXKHHI
o6/1agaTh 1OCTATOYHOH MPOYHOCTHIO, XOPOWIO NMPOTHBOCTOSTH HUCTH-
paHMIO H KOPPO3uH, ObiTb BOJOHENPOHHIIAEMBIMHY, HMETb 1OCTATOY-
HO IVIafIKyI0 BHYTPEHHIOIO IIOBEPXHOCTb.

Jns cTpoHTenbCTBa CeTell MOMAEBOH KaHA/JIM3alUHU INPHMEHs-
I0TCs1 OObIYHO OeTOHHble, KeJje3006eTOHHble M acOGecTOLEeMEHTHBI2
TpyO6bl. Il HamopHLIX TPYGONMPOBOAOB OT HACOCHBLIX CTAaHUMH, AJA
IIOKEPOB M HA OTHeJNbHBIX YYacTKax B CBI3H C OCOOBIMH YCJIOBHUSIMil
(npn GonbIIMX AMHAMHYECKHX Harpy3Kax, NepPeceuyeHHsX C HeKOoTo-
PBIMH NOJ3EMHBLIMH COOPYX{EHHSIMH, CKOPOCTAX TeueHUs1 4—8 Mm/cek,
nepexojax yepe3 HLOPOTH H T. 1.) HCIHOJb3YIOTCS YyryHHble TPYOHI,
a HHOTJIa U CTaJIbHBblE,

Ac6ecrouementible Gesnamophble Tpy6sl (IOCT 1839—48) us-
roroBasTcss AnaMmerpom no 600 mm. CoenMHeHHe HMX [deaaloT Ha
Mydrax. AcbecToueMeHTHble TPYOGbl BOJOHEMNPOHHIIAEMBI, XOPOLIO
CONPOTHBJSAIOTCS AaBJEHHIO, HMEIOT IVIaJKyI0 NOBEPXHOCTb H MaJylo
Ten1onpoBogHOCTb. OHH JIeTrKH, CPaBHUTEbHO AelIeBbl H MaJjo MOJ-
Bep:KEeHbl XHMHYEeCKOMY BO3/[eHCTBHIO pasjHuHbIX pearentoB. Heno-
CTaTKOM HX fIBJSeTCs XPYNKOCTb U cjaabast CONPOTHBISIEMOCTb HCTH-
PaHHIO NECKOM,

Beronnsle Tpy6er (FOCT 6482—53) GwiBaloT pacTpyOHble (xHa-
merpom oT 150 mo 600 mm) m raagkue LJsi COeMHEHHS HAa MydTax
(anamerpom ot 250 no 600 mm). )Kenezob6eTonHble TPYOL AenaloTcs
TaKXe pacTpyOHbIMM M ryiagkuMu guamerpom oT 300 mo 1500 mm.
Haumenbmas pauHa TpyG MaJjoro nuamerpa npuusarta 1000 mm, a
6ouibiioro nuamerpa—2000—2500 mm. TpyOnl, H3rOTOBJIEHHBIE C YII-
JoTHeHHeM OeroHa BUOGpUpOBaHUeM, Aenatores AJauHON Ao 4000 mm,
a NPH U3TOTOBJIEHUH LeHTpoGexkHbIM crioco6oM— 10 5000—7000 sxm.
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Berounuble u Kene3obeToHnble TPyOb HMEIOT WIMPOKOE PacHpoCTpa-
HeHHe NPH CTPOUTENbCTBE CETeH N0XKAEBOH KaHaJM3aluu.

KaHajb GOJBHINX CeYeHHIl PaHee 4acTO AeNaJuCh KHPIHUHBIMK
M/ U3 MOHOJNUTHOrO GetoHa. TakHe KOHCTPYKUUH He OTBEUalOT COB-
peMeHHbBIM HHIYCTPHAJbHBIM MeToJaM IPOH3BOACTBA CTPOHTEJb-
HbIX paGoT. Haubosee menecoo6pasno coopyxeHue GONBIIHX KaHa-
JIOB [OXAEBON KaHa/JM3aLHOHHON CETH U3 KeJe306eTOHHBIX 6JI0KOB,
MoryT npuMeHsITbCsl KpYIJble KaHajlbl KOMOMHHPOBaHHBIX THIIOB,
Hanpumep koucrpykuuu JI. A. UerBepuuna [20],  cocrosumiue u3
JBYX-HJIH TPeXIIapHUPHOro cBoja M (ynmamenta. B mocneanue ro-
Jibl BCce GoJiblilee pacnpoCTPaHeHHe MOJYy4alroT KOHCTPYKUHH CGOp-

flonepeyreni paipes nina u

Puc. 30. IMpsmMoyro/ibHbEIA CGOPHBIN Ke/Ne306eTOHHBIR
KaHai

‘HbIX MPSIMOYTOJIbHBIX 2KeJe306€TOHHBIX KOJIEKTOPOB [26]. Has
nponycka OOJIbIUIHX PaCXONOB AOXKIAEBbIX BOA NPSIMOYroJibHOe IO-
nepeyHoe CeyeHHe KaHaja B THAPABJIHYECKOM OTHOLIEHHH BIOJIHE
YI0BJIETBOPSIET NPELbABASIEMbIM TPeGOBAHUAM.

[1psiMoyrosibHble c6OpHble KaHaabl (puc. 30) cocTosiT U3 CTeHO-
BbIX GJIOKOB, IUIMTHl JHHILA, YKJIaAblBaeMON MeXAy NSTaMH CTEHO-
BbIX GJIOKOB, M pe6pHucTOi MJIHTH nepekpoitusi. Mucturyr Mocunx-
npoexkT BHIMyCcTHs B 1959 r. anb6OM THNOBBIX KOHCTPYKLHH TaKHX
kanaJjioB. Kom6unupyst 26 tTunopasMepoB JAeTaJjieli, MOXHO cobpaTh
50 pa3nMyHBIX CEUEHHHl ONHO-M ABYXCEKLUHMOHHLIX KaHAaJIOB.

T—m 97



Tpy6bl D02k aeBbIX KaHANH3ALHOHHbIX ceTel yKAaabIBalOTCH B €O-
OTBETCTBHH C NpaBHJIaMH, OOLIMMH JJIS BCeX KaHAaJH3al[MOHHBIX
Tpy6onpOBOAOB.

2. THAPOU3ONALUUA U AHTUKOPPO3UMHAS 3ALLUTA TPYB

I1pu mpoksaake HHXKe YDOBHS arpecCHBHBIX I'DYHTOBBIX BOJ Ge-
TOHHBble TPYObl MOTYT NOJABEPraThbCsi Pa3pyIUEHUIO BCJAEACTBHE Cle-
AYIOWHX TPHYHH:

pacTBOpeHHs1 (BBlILeJaYHBaHUA) MPOTeKalolleii BOJON THIpaTa
OKHCH KaJbLHs;

ob6pasoBaHus coJsieli B pe3y/bTaTe XMMHYECKOTO BO3AEHCTBHSA CBO-
GONHBIX HEOPTaHHUECKUX H OPraHHYECKHX KHCJOT;

KPUCTaJNIH3alluu B nopax 6eTOHa NMPOAYKTOB PeaKLUUH NPH B3aH-
MOIeHCTBHH arpecCUBHON BoJbl U GeTOHa.

Bopn6a ¢ paspyiienneM MaTepuasa TpyG OT BO3JEHCTBHS ar-
'DECCHBHBIX BOJ MOXKET BeCTHCb MyTeM HPHMEHEHHs CrnelHalbHbIX
OeToHOB, ObecneyeHHs MJIOTHOCTH M 'BOJAOHENPOHHIAEMOCTH CTe-
HOK TPy0 M HAHECEHMs 3allUMTHBIX TIOKDPHITHH Ha MOBEPXHOCTb
TpYyO.

[ns noBblleHHsT CTOMKOCTH GETOHA K MOPT/IaHALEMEHTY n06aB-
JSIIOTCSl THApaBauyecKHe N00aBKH — CHIUTOB, Tpemes, Tpacc M Ap.
K meMeHTaM ¢ akTHBHbIMH T'HADABJHYECKHMH J06aBKaMH OTHOCATCS
NYLLOJNaHOBLIH MOPTIaHALUEMEHT H Cyab(haTOCTOHKUH NopTaaHAlle-
MeHT.

[TnotHoCcTh GeTOHHBIX TpyG 3aBHCHT OT cnoco6a H3TrOTOBJIEHHS.
Haunyumne pesynbTaThl naeT LeHTpH(pyrupoBaHue GeTOHa.

PacnpocrpanenHbiM croco6oM GopbObl ¢ KOppo3Hel GeTOHHBIX
Tpy06 fBJSAETCS YCTPOMCTBO 3aIUMTHON H30JSLUH HAapPYXKHOH MOBepX-
Hoctu. M3onsmus MoxKer ObIThb KeCTKOH MM M3 OHTYMHBIX Mare-
puanoB.

Yno6Ha npu mpoknazke TpyGonpoBonoB oGMa3oyHas H30J5-
uus U3 GUTYMHbIX MatepuaioB. Ona o6Jajgaer yCTOHYHBOCTBIO
TMPOTHB arpeccHBHOTO [eHCTBHSI I'PYHTOBBIX BOJ, NOJHOH BOJOHE-
MPOHULAEMOCTBIO ¥ XOPOIlell CLeNIseMOCTbIO ¢ .MaTepHa/aMH.
HenocraTkoM ee sBasieTcst nJoXasi COMPOTHBJSIEMOCTb  BBICOKHM
TeMnepatypaM. Hekoropble cocTaBbl W CBOICTBa GHTYMHBIX H30J-
IIMOHHBIX MacCTHK npuBedeHbl B TabJa. 21 u 22 («TexHHueckHe yka-
3aHHs Ha INPOH3BOACTBO H NPHEMKY paboOT mo YCTPOHCTBY Ha-
PYXKHBIX  TPYOOMPOBOAOB 'BONOCHAOXKEHHSI W  KaHaJH3aluH»,
CH 161—61). -

M3onsuuoHHble MOKPBITHA, KaK NPAaBHJO, NOJXKHBI HaHOCHThCS
MeXaHH3HPOBaHHBIM CNocO60M Ha 3aBOJAaX HJIM MOJYCTAalHOHAPHBIX
6asax. Hanecende NOKPHITHH BPYUHYIO Ha Tpacce Tpy6ompoBona
MOXKeT JONMyCKaTbCs JHIUb NPH He6GOJbIIHX oOBeMax paGoT, a Tak-
’Ke IPH H30JISIHH CTHIKOBBIX COeJHHEeHHH.

BurymHble MacTukH OOBIYHO NMPHUTOTOBJAIOTCA HA 3aBOJLAX.
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Ta6auya 21

Butymn MacTuku
HanMmeHnoBauue e . -
matepialon | BT I T
CoctaB B %
Burym M-4 msr-
kuit (BM) 100 - 75 — 70 —
butym M-4 TBep-
ustit (BT) — 100 75 — 75
Hanoauurens — — 25 25 25 22
[aacruduxatop — — —_ — 5 3
CBoiicTBa
Temneparypa
pasMsaryedus 1o
Kulll B 2pao 70—-80 | 80—90 | 78 85 | 85—95 | 67—70 | 80—90
PactaxuMocTb 2—2,5
B CM 3,5—4 3-35 3—-35| 1,62 3—-4
Cny6buna  mpo- 1-1,5
HUKHOBEHHS HIJIbI
B MM 31-4 |21-3 2,5—:3,5 1—2 2-25

Mpumevauuns: 1.

pok Ill u V uum IV n V.,

Butympr BM u BT Heo6xoxumbix CBOMCTB moJayua-
10TCA MO0 HemocpeiCcTBEHHO C 3aBola, aH60 NyTeM CMelleHUs GUTYMOB Ma-

2. Macruka [11-3 MoxceT npHMeHATbCS A/l MPOU3BOACTBA U30JISLLHOHHBIX PaGoT
B 3MMHHH NepHONL NMpH TeMmmepaType Bo3ayxa xo — 25 °C.

Tabauya 22
Mapka MaCTHKH
HanmeHoBaHue ! 2 3 4 5 6 Mg%cn;g?
MaTepHal0B BOACKOTO
H3roToOBJe-
HHR)
CocraB B %
Burym M-15 80 93 43 48 85 85 93
» - — — 42 45 - — -
3esieHOe MBLIO — — 5 — 5 5 —
[NTopouok pesuHbi 5 7 10 7 10 10 7
[Tonnu3o6yTuieH
I1-20 — — — — — 1025 —
Munepanbupit  Hamou-
HUTEb 15 — — — — — —
CsoficTBa
Temneparypa pasmsrue-

Hua no Kulll B 2pad 70—80{76—80| 80—90 |90—93|70—76/76—86| 90—100
Pacraxumocts B e |3,5—3(3,5—3[2,56—2 (2,5—2| 5—4 [5,5—4| 3-25
Cny6uHa NpOHMKHOBeE-

HHUS UIJIBL B MM 2—1,6(2—1,61,6—1,0/12,2 -2|{3—2,5| 4 - 3 3—2

]

[Tpumeuanue Mactuku Mapok 4 U 7 peKoMeHLyeTCsl IPUMEHATDb g TpO-
U3BOACTBA pabOT NpH TeMmepatype Bo3nyxa 10 —15°, mactuku 5 u 6 — no —25 C°.
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st u3onsiMH Kamep, KOJOALEB M OCHOBAHMH KaHaJ/JOB Haxo-
JIAT MPUMEHEHHE OKJeeyHasi U30JSLHs, OCYLIeCTBAsIEMast HaKAeHKOIl
MOJIOTHUIL PYJOHHOTO H30JHUPYIOILEro MaTepuasna.

B nocaennee BpeMs AJf M30aSLHH TPyOONpPOBOLOB CTajH IpPH-
MeHATbCS MOJHMepHblEe MaTepHalbl.

3. CMOTPOBBIE WU NEPENAJAHBIE KOJOALbI

CMoTpoBble KOJIOALbl YCTPAaHBAIOTCA Ha NMPSIMOJHHEHHBIX yuacT-
Kax Ha OmpeJeneHHOM DacCTOSHHM APYr OT [Apyra, B Mectax NpH
coeMHeHnss TPYO M CJAHAHMS KOJJIEKTODOB, -IPU H3MEHEHHH YKJO-

—eooe -:-—4\ 1 l-.-.'.:...:t

REZ2 225
**J P

—- "-\20
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o
0:|0.10 .0 golo 0.l

! |
I
*: //Z
AR i*— Puc. 31. Cwmorposoi
NN KOJIOflell M3 CTaHAapT-
Sy { SNBSS, HBIX  3KeJe306eTOHHBIX
L N - Kouten
- d 1 LN .
. N A =)
Y74 aAmE]
SN

Ha Tpy6 n Ha noBopoTax. IToBOpOTHEIE KOJIOALL! OTIHYAIOTCS KPUBO-
JIMHEHHBIM oyepTaHueM JoTKa. KoJoaLel Ha CAWSHWM KOJJEKTOPOB
GosblIOro AMaMeTpa NPeACTaBJsIOT coboll chneuHalbHble KaMepH,
RBIMIOJIHSIEMble 110 crelHanbHbBIM mpoekTaM. Oco6ylo rpynmy cocTaBs-
JSIOT HepenagHble KOJOLIHL.

CMOTpOBBIE KOJO/LbI BHIMOJNHSIOTCS B COOTBETCTBUHH ¢ «TexHuye-
CKMMH YCJIOBHSIMH Ha NMPOEKTHPOBaHHe KaHaJHM3aLHMOHHBIX CMOTPO-
HBIX Kosonues», yrBepxaeunbiMu ['occrpoem CCCP B 1954 r. Pe-
KOMEHYeTCsi NMPUMeHEHHE THIOBBIX NPOEKTOB (HampHMep, THUIOBO-
ro npoekta 4—18—628/62, sumn. 1V, V, IX, X).
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B Hacrosiiee BpeMsi CMOTPOBbie KOJIOALBI, KaK MPaBHJO, COOpY-
XaloTcsd U3 GeToHa, mpHueM B OOJBIIMHCTBE CAYyYyaeB C MakCHMalb-
HBIM MCMOJIb30BaHHEM T'OTOBBIX GJIOKOB. o

CraHfapTH30BaHbl CAELYyIOLUIMe XKene3006eTOHHbe AeTan AJf
c6opubix kosoxues (IFOCT 8020—56): nauTel Ansf  OCHOBaHHH,

LI XNV A Dttt
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Puc. 32. CwmorpoBoit
KoJIoflell JJsl KOJIJIEK-
TOPOB 6OJBIIOTO AMA-
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KOJbL{@, KOIIy€hbl, MJHUTHl MEPEKPbLITHSI, PErylHPOBOYHbIE KaMHH H
OMOpHBIE KOJbLla 114 JIOKOB. Ko/bLa npeaycMOTpeHbl YeThipex aua-
metpos: 700, 1000, 1250 u 1500 mm. ’

Kocble KOHyCHl MpefHa3HayaloTCs [AJsl Nepexonaa OT KoJell yKa-
3aHHBIX Pa3MepoB K Ja30BOil YacT¥ MM TOPJIOBHHE [LHAMETPOM
700 mm. Kpyrible B nmiaHe IJHUTbl NE€PEKPBITHSI UMEIOT OTBEPCTHSA
IJs 1a30Boi yactH anamerpoMm 700 mm. M3 aTux craniaprTHbIX fe-
Tajieft MOryT MOJIHOCTbIO COGHPAThCs CMOTPOBBIE KOJIOJLBI.

Ilnst KOAMeKTOPOB GOJbLIMX AHAMETPOB HMXKHAA pabouasd yacTb
CMOTPOBOTO KOJIOAIA Ae/aeTcs NPSIMOYroJbHOH H3  CNENHaNbHBIX

101



GeToHHbIx 6/710KOB MM HaOWBHOH Ha Mecre. Pasnble THmbl CMOTPO-
BHIX KOJIOALIEB MOKa3aHbl Ha puc. 31, 32 u 33,

o o f
o S
" o S
o ° S
o |- o Ql
0 4 S
- - S
i i {
i | O 1

5. .0.
AT - IR AT
@ 0 0 0 o0 o9

Puc. 33. CmoTtpoBoil KoJojel ¢ nepe-

XOMHOH MJIHTOH

nuamerpom 700 uau 1000 mm.
Ha nnowmwankax mpoMbili-
JeHHBIX  NpeNnpHATHH, TakK
e KaK U Ha JBOPOBOH ceTH,
CMOTpOBBIE KOJOALBI Ha TPY-
6ax gunamerpom 200 mm npu
ray6une fo 2,0 m paspelaer-
C yCTpamBaThb Kpyrjnle B
nnade auamerpom 700 mam.
Ha Gosnbuiux kosasekropax
MPSIMOYTOJIbHOro cedeHHs (a
TakKXe Ha KPYIJbIX KOJJIeK-
TOpax JauamerpoM Gosblie
1500 mm) cMOTpOBBHIE KOJO-
bl 06BIYHO JenaioT Ge3 pa-

6ouyux KaMmep, B BUMe J1a30BOH

HIaXThl.

CMOTpOBBlE KOJOALBI me- |

PeKDBIBAIOTCST KPYTJBIMHU JIO-
KaMHu c Kpbllikamu. HanGoanee
pacmpocTpaHeHbl  YYT'YHHbIE
aoku. ITo TOCT 3634—47
JIOK WMeeT OTBepcTHe AJs
nasa JguaMmerpom 620 mm u
xpbimiky Auamerpom 700 mm.
Moryr mnpuUMeHATbCA TaKkKe
JKeJe300eTOHHblE  JIIOKH  C
KpPbIIKaMH (TY 264—55
MCIIM XII).
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Pa6ouyass uwactb Kosonua
J0/IKHAa uMeTb BHIcOTY 1,8 M;
npy Tpyb6ax [AuaMempoM [o
500 mm npu xpyrao# B mnaade
bopMe nuaMeTp ee genaercs
1000 mm u npu Tpy6ax nOua-
merpoM 600—800 mm—1200 mn.
B xonomuax mpsiMoyrosnbHo#
Gdopmbl aauHa pabGoyedt uacTH
noaxHa OwITh 1000 MM, a miu-
puHa  TpHHHUMaeTcs  paBHOH
Anamerpy Tpyos matoc 400 mm,
HO jJenaerca He MeHee 900 mm.

JlasoBast wacTb ycTpauBaer-
csi OOBIYHO KPYIJIOH B [aaHe

n

=)

50—
Puc. 34. IlepenafHoi Xosonel
CO CTOSIKOM



JKenezo6etonnble NOKH 06/1a1al0T AOCTATOUHOM NPOYHOCTHIO, 4
yCTaHOBKa HX BHe NPOE3[0B MM Ha Npoe3fax C MaJoli MHTEHCHB-
HOCTbIO JBMXKEHHS BNoJHe onpaBiana. )Keneso6eToHHbIE JIIOKH [e-
lieBJie, U NPUMeHeHHe WX MPUBOJMT K 3HAUUTEeNbHOH 3KOHOMHH Me-

TaJJjaa.

ITepenanubie Kosopusl Ha TpyGax AuamerpoMm o 600 mm BKO-
YMTeNIbHO JOJIKHBI, TAaK XKe KaK U CMOTPOBBIe KOJIOALBI, BHIMOJHSATD-
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£ ' -7
& d-70 A-A =] 270 %2
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Puc. 36. Tlepenamnoit Ko-
Puc. 35. TlepenanHoii Kosomel ¢ BOROCJH- Jomel, € BOIOCJHBOM
BOM INpPaKTHYECKOro npoduasa npu He6GoJb- NpaKkTHYeCKOro  MNpodHis
o BHICOTE Nepenana ¢ BomoGoeM

Cs C NMPpHUMEHEHHEM C60prIX 3JIeMEeHTOB MO THIMOBBIM NMPOEKTaM (Ha~
npumep, 4—18—628/62, suin XI). I1pu HeGoablliofl BEICOTE mepemna-
Ja B. KOJOJIE YCTPaMBaeTCs BOJOCJAMB MpPaKTHYeCKOro mnpoduas,
KOTOpHIH HaGuBaeTcs Ha JHMLIE B Mpenenax CTaHXapPTHOTO XKeJje-
300€TOHHOrO KoJbla. Ecin BoLOCAHB TIpaKTHYeCKOro nmpoduas no
JAJIMHE He YKJaaAblBaeTcss B KOJIBLO, TO MNepenajn OcyLlecTBJseTcs

B BHJe CTOfKA,

CMOHTHPOBAHHOI'O H3 MeETaJJnyecKux TpyO H/H

MPSMOYTOJNILHOTO 2Kese300eToHHOTO KaHaja (puc. 34). Huamerp

crosika josKeH GblTh Ha 100 mm Gosbiie nomBoxsieft Tpy6sl. Ilpu
GOJIbIIOY BBICOTE Tepemnana foj CTOSIKOM YCTpauBaeTcsl BOLOGOM-

HBIA MPHSAMOK.

[Tepenags Ha TpyGax AuamerpoMm Goabme 600 mm ycrpausa-
10Tc OGLIYHO B BHe BORZOCAHBOB NpaKTHYeckoro mpoduas (puc. 35,
36) uau GBICTPOTOKOB.

Ins 3aronsieHdst NPbI’KKa, KOTOPbIii MOXKET 06pa3oBhIBATHCS B

nuxHeM Obede, KoJXKeH

ycTpaunBartbca

BO/1000HHbBI

KoJaoaen
103



(puc. 37). Ilo onmbiTy MPOEKTUPOBAHUS MOCKOBCKOM KaHaJH3alHH
pacyer BOJOGOMHOTO KOJOAIlAa MOMKET TPOU3BOIAUTBCS IO HOMO-
rpamme, coctaBieHHodl H. A. MacieHHUKOBBIM 1m0 dopMyaaM:

— v = ag? .
To=pthtgptd=ht— o, (63)
; __0451¢
rae p—nepenajg B M;

h— 6riTOBas raybuHa B BepxHeM Gbede B M;
U— CKOPOCTb B BepxHeM Obede B m/cek;
q =-—% — pacxof Ha eJMHHMLY WHPHHH B M3/cex (Q—pacxon

B KOJIIEKTOpe, b — mupHHa JI0TKA);

a=1,1;

o =0,9;

h.— ray6HHA B CXKATOM CEYEHHH B M;

t— ray6uHa B HuKHeM Obede B M;

o —rayOuHa BOJOGOHHOTO KOJNOALA B M.

HcxonHbiMH BeHYMHAMHU NMPHU pacyeTe sBasIOTCA: p, h, ¢, v, q.
HMckomas sennunHa d HaxomuTcs Kak passocts t'—t. Jas ynoGersa
NOJIb30BaHUS HOMOTPaMMa
3aMeHeHa Talbauuel 3Ha-
yenuit ¢, HaxolslIUXCA B
3aBucuMoctd oT Ty u ¢
(Taba. 23).

3Has pacXxol B KOJI-
jJexrope Q@ u ero nwua-
METD, HaxXOIMM BeJHYH-
Hy ¢. ITo p, v, u h onpe-
nensieM To—d u, npuHU-
HMMasi ero B NEPBOM IpH-
) OnnXKeHuH paBHBIM Ty, MO

7/

Puc. 37. Cxema nepenaja ¢ BOAOGOHHEIM Tabu. 2,3 Haxomum t'. Pa3-'

KOTOIEM HOCTb '—1 JlaeT BeJNHYHHY

d. Onpenensiem nanee Hc-

npasJieHnyio Benuuuny To, no Taba. 23 Haxonum ¢’ u 3atem d. Ecan

BTOpoe 3HaueHHe d MaJO OTJIMYAETCS OT IOJYYEHHOrO B MEPBOM

npubaMXKEHUH, TO pacyeT Ha 3TOM 3akaHYHBaercs. B mpoTuBHOM
‘Cc/lyyae NPOM3BOAMM CJAERYIOUIYIO MOMBITKY H T. I

PacueTsl nokasbiBaloT, 4TO MakcuMaJjibHas ry6uHa BORO60MHO-
ro Kosofua TpedyeTcs He mPH PacueTHOM PacXole KOJJIEKTOopa, mpo-
NyCKaeMOM NPH MOJHOM HamoJHEeHHH TPyObl, a NPH pacxoie, coc-
TaBJsIoOlleM OKOMo 759 pacueTHOro, BbI3bIBAIOIEM HAaMOJHEHHE
Kpyryo#t Tpy6el Ha 0,65 nuamerpa.

ITpumep. namerp xoanekropa .600 mm, yxaon 0,005, pacuernwiit pacxon

408 afcex, nepenan p=1,0 M, yc0BUS MPOTOKA B BePXHEM H HHXKHeM Gbede OAH-
HaKOBHI.
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Haxonum: 75% pacuersoro pacxona — 0,306 m3/cex, rny6uxa npoToka npu
sroM — 0,6 - 0,65=0,39 4, ckopocTb Teuenus — 1,58 m/cex:

,306
q =_g_ = 0—0%— = 0,51 = 0,5 #3/cex- .

Onpeaensiem:

1,582
Ty—d=1,00+039 + 1960 = 1,52 #.

0 [To ta6n. 23 Haxoaum B mnepBoM npu6auxenun #'=0,63 x u d=0,63—0,39=
=0,24 m.

Hcnpasasem Beanunny To na 1,5240,24=1,76 n no Ta6a. 23 Haxomum
#'=0,66 n d=0,66—0,39=0,27 u. CHoBa ucnpasasieM Bequuuny To na 1,5240,27=
=1,79 » u naxoxum: #'=0,67 u okonuarenbio d=0,67—0,39=0,28 x. Ie#cran-
TeNcHo, BeaHuuHa To=152+0,28=180 » mno Ta6a. 23 orseuaer #'=067 u
d=0,67—0,39=0,28 x.

Takum o6pasoM, riayGuHa BoLOGOHHOrO KOJIOALA [0JKHA GLITb NpHHATA pPaB-
non 0,28 m.

ITpy oTHocHTENbHO MaJjoii BeJqHUMHe mepenafa p ray6GHHA BOLO-
6olinoro Kosoaua d MOXeT MOJYYUTbCS PABHOH MJIM MEHbIUEH HYJs,
3TO NOKa3bIBaeT, YTO MPBIXKOK MPH AaHHOM COOTHOLIEHHH HCXOJHBIX
BEJIMUHH He ob6pasyeTcs. B TakoM cayuyae ycTpoiicTBO BoL0GOHHOrO
KosoAua He TpeGyeTcss M BOJOCIAHBHAsi NMOBEPXHOCTb COMPSraercs
¢ nHoM HuxHero Obeda (oTBOnsIlel TPYy6LI) LYroil OKPYKHOCTH.

Jlnuna BOMOGOHHON YaCTH KOJIOALA onpeneasercs no GopmyJe:

1,=1,15V H,(p + 0,33H,) |#]. (65)

Jnuxa BoJOCAHBa MpakTHYeCKOro npoduias paBHa AJHHE BOLO-
ooiHo# yactu [;. O6Gwas anuHa Kosaoaua nmostomy L=2I;.

KoepanHaThl KDHBOH BOHOCIAHBA MOCLYT ObITh OMpejnesieHbl H3
ypaBHEeHHS:

- vy
X = -p— Vy’ (66)

raie X M y— pacCTOSIHUSI OT BepXHeill TOYKH BOJOCIHBA COOTBET-
CTBEHHO MO FOPH30HTAJH ¥ BHH3 MO BepTHKaJH.

IIpu GonbUiux pacxoAax BOABI Mepenajbl Ha A0XKIEBOH KaHa/H-
3allHOIIHOH CeTH MOLYT YCTDaMBaTbCSl TaKXKe B BHIe BOAOGOHIBIX
LIaXT ¢ TOPH3OHTaAbHBIMH pellleTKaM# (OAHOM WM ABYMs), pas3bu-
BaIOIUMHU nojariiui nmotok Boabl (puc. 38). [Togo6GHBIE KOHCTPYK-
LUWH mepenmagHbIX KoJojaleB paspaboraubl Mucrturyrom I'Hmpokom-
MyuzopTpaHc [26).

Ilpn HeoG6XOAMMOCTH YCTPOHCTBA mepemajoB Ha KPYTHIX cKaTax
B HEKOTODBIX CJyyasXx liesecooGpasHO NMpHUMeHeHHe OBICTPOTOKOB B
BH/le MeTasJHyeckoll TPyObl, yJOXeHHO! Cc OONBIIMM YKJIOHOM, HO
yToObl CKOPOCTb TEYeHHs1 He MpeBbIIajJa MaKCHMaJbHO JOMYCTH-
mylo 8 m/cex. B koiiie Takoro Tpy6ompoBoja YCTPauBaeTcss BOAQ
GOlHBIA KOJOLell.
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4, BECKOJIOAE3HbIE NPUCOENWHEHUS

CylecTsyomue HOPMBEl JOMYCKAIOT B ONMpefeNeHHBIX CJAydYasx
YCTPOHCTBO GeCKO/IONE3HBIX NMPHCOENUHEHHH, HOpMaJsbHas 3Kcnaya-
TaUHsl KOTOPBIX [OCTHIA€TCs MPABHJIBHBIM HX KOHCTPYKTHBHHIM
oopMIeHHEM.

KoHeTpykuuu Gecko/04e3HBIX NPHCOELUHEHUN NOMKHEL YAOBIET-
BODSTb CJIENYIOIHM OCHOBHBIM TpeGOBaHUAM:

B MecTe NPHCOEJHHEHHs] He HOJXKHO H3MEHSThCS OYepTaHHe OC-
HOBHOI'0 KOJIJIEKTOPA H He NOJXKHO ObITh HMKAKHX BBHICTYIOB;

yroJl MeXAy OCAMH NPHCOEAMHEHHS H KOJJEKTOpa NOJXKEeH OhlTh
He GoJbuie 45°,
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Puc. 38. Tlepenanuofi Ko/ofel ¢ TOPH3OHTAJNBHBIMH
peleTkaMu

Beckonogesnble mnpHcoeaMHeHHs K TpPy6aM MaJoro Auamerpa
OOBbIYHO BHIMOJIHAIOTCA C MOMOLIBIO KOCQrO TPOHHMKA, BCTABJEHHOTO
B OCHOBHOH Tpy6onpoBoi. MHorue sapyGexuble cTaHAapThl npeny-
CMaTpUBaIOT GeTOHHbIE M KepaMHuecKHe Kochle TPOHHHKH (puc. 39)
AJ151 KOJJIeKTOopoB AuaMeTpoM Ao 400 mm u npucoelHHeHHH DHaMeT-
pom 200 mm. Y Hac TakMe TPOHHHKM MNOKa He CTaHAAPTH30-
BaHHI,

Tpofinuku pekoMeHAyeTCs 3aKJalAblBaTb Tak, 4TOOBI OChb mart-
py6ka cocraBasia c¢ ropudoHtoM yroa 10—20°. ns u3MeHeHHd
HanpasJ/JeHHs1 TPYObl MPHCOEJHMHEHHS] K NMaTpyGKy TPOMHHKA MOTYT
NpUMbIKaTh OTBOAB Ha 150 uam 135°, o6pasyiouiue MuaBHBIA MO-
BODOT.
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Beckononesnble mpucoefuHenusi K KoJIeKTopaM GOJIbILOTO AHa-
MeTpa ycTpaupalTCi MyTeM BbIPYOKH B TpyOe KOJJeKTOpa OTBep-
CTHSI 3JIJIMNTHYECKOH (OPMBI, B KOTOpOe BCTaBaseTcs naTpybok ¢
pacTpyGoMm; MecTo COeJMHEHMS TILATENbHO 3aLeNbIBAETCST LEMEHT-
HbiM pacrBopoM. Ha pmc. 40 moxasan Ttakoii GeToHHBIH maTpyGOK
3aBOJICKOTO H3TOTOBJIEHHUS.

[TaTpyGok BcTaBasieTcss mop yraoM 45° K HanpasJIeHHIO KOJIJIEK-
TOpa H pacnoJjaraercss HecKoJbKo Bbillle ero ocH. IIpun mpucoenune-

"'-—d—c-
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Puc. 39. Koco#t Geronnusii Puc. 40. BeroHubilt nar-
TPOAHHK (WIBEACKHH CcTaH- py6ok nnas  GeckoJomes-
1apT) HOTO TIPHCOEAHHEeHHSI

IHH  neGonbwiux TPy6 K Koasnektopam aumamerpom 1000 mm u
OoJblie MaTpyGOK MOXKET BCTABJASATBCS U NEPHEHAMKYJISPHO K OCH
KonnekTopa. CTOMMOCTb yCTPOHCTBa GeCKOJ0/1€3110T0 NPHCOeIHHE-
nusa B 6—10 pas MeHbllle Kosozua.

5. LNOOKAENPUEMHHUKH

HoxaenpueMiuKH, Kak MPABHJIO, JIO/XKHBl BBIMOMHATHCT W3
Kene300eTOHHBIX HJIM OETOHHBIX GJIOKOB MO THMOBBIM MPOEKTaM.
Bona noctynaer B 10XAenpHeMHHK uepe3 pelleTKy u no Tpy6e, pac-
IIOJIOXXEHHOH Yy ero [gHa, YXOJHT B MOJA3eMHYIO ceTb. J[HO J0XKIe-
NPUEMHHKOB /1€/1aI0T MJIaBHOTO OYEPTAHHS, KOTOPOe CnocoGCTByer
CMBIBY HaHOCOB B TpyOy.

Fny6una pnoxjaenpueMHHKoB npHHHMaercs Ha 0,3 M Meubuie
11aubosiblel rayOGHHbl NPOMEP3aHHUs TPYHTA; NPH MYyUYHHHUCTHIX TPYH-
Tax rayOMHa 3a/0XXKeHHS MOJOIIBbl OCHOBAaHHS NOXKIAENPHEMHHK2
A0MXKHA ObITb He MeHee rMyOHHBI nmpoMmep3anusi. HauMenpmas ray-
6MHA 3aJ0KeHUs LOXKIENPHEMHHKOB NpHHHMAaercs pasHoit 0,8 .
[Ipy nasHaueHHH TAyGMHBI LOXKIAENPHEMHHKA CAeIyeT YYUTHIBAT,

108



uro raybuna mo Bepxa Tpybnl B Mectax BO3MOXHOrO mpoessa
TpaHCnopTa HAoJXKHa GblTh He MeHee 0,7 m. ITpu Mmenbuel ray6une
Heo6X0AUMO NMPHHUMAaTb Mepbl MPOTHUB moBpexiaeHus Tpy6. OpHuM
M3 TaKUX MEpONpHATHI MOXeT GbiTh NMPOKJNafKa CTajJbHOro Tpy6o-
MpOBOJia OT JOXKAENPHEMHHKA JO CMOTPOBOrO KOJOANA.

Pasmepbl [K0OMXKIEeNPHEMHHUKOB B IVIaHE ONpPeeJsIIoTCSl KOHCTPYK-
THBHBIMH COOGpaXKeHUSAMH H DacXOfaMH{ MOCTYMAaloWIUX B HHX JOXK-
AeBbIX BOJ. [JoxaenpHeMHWKH yCTPAHBAIOTCA KPYyTJble B MJaHe fHa-
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Puc. 41. [oxnenpHeMHHK H3 Puc. 42. COopHblit GeTOHHBIH
c6opHBIX GEeTOHHBIX GIOKOB noxnenpuemuuk  (Yexocno-

BaKHA)

meTpoM o6biyHo 700 mMm HAM  NpSAMOYroJibHble pa3MepoM A0
800800 mm (puc. 41). Paamepn! J0XKAENPHEMHHKOB JTOJIXKHBI OTIpe-
[eJISITbCSl [JHAMETPOM OTBOLHOH TpyObl M MJIOILAJBIO PEIIETKH.

3apybexHble CTaHAAPTHl AOMAENPHEMHHKOB MNpPEAyCMaTpPHBAIOT
auaMetp ux 300—500 mm (puc. 42); npu 3TOM AOMKAENPHEMHHK Ile-
JIHKOM MOXeT ObITb H3rOTOBJIEH Ha 3aBOjJe WM cobupatbcs H3 ABYX-
Tpex neTajel.

[Ipuem BOABI B HOMAENPHEMHHK MOXKET MPOH3BOAMTLCS Yepes
rOPU30HTAJIbHYIO, BEPTHKA/NbHYI0 GOPTOBYIO MM KOMOHHHPOBaHHYIO
pemerkn. Ilocneauue o6/71afalOT HauGOJbIIEH MPHEMHOH crmoco6-
HOCTbIO. PemeTkn HOXK/JIENPHEMHHUKOB €llle He CTaHXapTH30BaHbI;
HanGOJbIIMM PacnpoCTpaHEHHEM MOKa Nosb3yloTcs Gojee mpocTbie
FOPHU30HTAJIbHbIE PELIeTKH.
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Uccrenosaniin fiokasanu, uto npy uebonbumofi raybune HoToka
fiponyckHasi CnocoOGHOCTb OPU3OHTAJbHBIX DELIETOK Onmpenessercs
NPOXOJOM BOAHl Yepe3 BOJAOCAHB C HIMPOKHUM MOPOroM, 0GpasyeMbIM
nepuMeTpoM pemerkd. [Ipu yBennueHuum rayGUHBI MOTOKa pacxon
OyLeT JNUMHUTHPOBATBbCS IPONYCKHOH CIOCOGHOCTBIO OTBEPCTHH pe-
IIETKH. .

B pesyabrate 06paboTKM SKCIEPHUMEHTaJbHBIX NaHHBIX ! mosy-
YyeHB! CjAeAylomue (GopMyabl IJsi ONpefeseHHs NPHUEMHOH crnocol-
HOCTH TOPU30HTAJbHBIX PEIETOK JOXKAENPUEMHHKOB:

mpn  H, < 1,33}

Q=1,5[H5° [#}/cex]; (67)
mpu  Hy>1,33-7

Q=2wV H, |#*cex], (68)
rae Hy— monublii wamop B M, paBubiii A+ %;

H —rny6una notoka BOABI Ha MOAXOLE K PEIUETKE B M;
U— CKOPOCTb MOAX01a B M/CeK;
W— NJoLaAb BCEX OTBEPCTHI PeIIeTKH B M?;

{— nnvHa BOJOCAHUBHOrO (pPoHTA B M.

JnuHa BOZOCAMBHOrO (PpOHTA paBHA MEePHUMETPY PeEUIETKH HJH
npy NPUMBIKAHUH PELIeTKH OLHOH CTOPOHOH K 60pTy — CyMMe HJHI
Tpex ee CTOPOH.

ITo dopmyne (67) Moxer ObITb ompefesieHa TakXKe MPONMYCKHAf
Cnoco6GHOCTb NPH BEPTUKANbHOM GOPTOBOMH pelIeTKe.

HauGonee pacmpocTpaneHHble THOBI MOCKOBCKHX H JIEHHHrpaj-
CKUX peleTok mnpomyckaior npu Hy=0,05 # pacxog oxoJno
25 a/cek.

IMpu Hy=0,075 m, H=0,05 #» u v=0,7 m/cex 3TH peleTKH MO-
IyT NponycTutb ~45 a/cex, a JeHUHrpafckas Kpyriaas — JHLIb
32 afcex.

[1pn onHOCTOpOHHEM NMOAXOLE BOABI K pellleTKe W GOJbIIHX CKO-
pPOCTAX MOAXOHA, KOrAa JOTOK HMMEET 3HAUUTE/bHbIA MPOAOJbLHbIH
YKJIOH, IPONYCKHAsl CMOCOOHOCThL ee CHHUXKAETCS 3a CYET «IPOCKOKa»
BOJBI, DTO CHUKEHHEe MOXKeT HOXOAHTb A0 509% u Gogee.

Jns nyuiiero saxsaTa BOAbI peLIETKH HOXKAENPUEMHHKOB pac-
MosaraloT, Kak npaBuio, Ha 2—3 cm HHXKe MOBEPXHOCTH JIOTKA MpPo-
€3KeH YacTH.

Pasmeps! pemeTku NpUHUMAIOTCS B 3aBUCHUMOCTH OT K/IHMAaTH-
YeCKHX M APYrMX MECTHBIX YCJI0BHi. B ormenbHBIX ciayyasx, Hail-
puMep, B KOTJIOBHHAX NMPUXOLHTCS YCTAaHABJUBAThb CllaPeHHbIE JOXK-

1 DkcnepuMeHTa/IbHBIE HCC/IEI0OBaHHS NMpOBeNeHH BCecOlO3HBIM HaywHO-HCCJle-
Z0BaTeJbCKUM MHCTHTYTOM THAporexnuku uM. B. E. BeneHeesa.
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nefipiteMHukdt ¢ BOMHBIMM uAM TpohHEIME  Kpmunkamu. Ha
npoesgax ¢ GONbIIHMH TPOAONBHLIMH YKJAOHAMH HHOTAA LENeco06-
pa3Ho pacmonaraTh [IJHHHbBIE pelleTKH momepek Bcell Tpoe3Xel
JaCTH.
YcraHoBKa NOXAENMPHEMHBIX PelIeTOK Ha CMOTPOBBIX KOJOMIAX
He peKOMeHIyeTcs.
B ocoGeix ciyuasx B mecrax
W% 3HAUHTEJNbHOrO 3arpsS3HEHHs MO-
3 BEPXHOCTH, a TaKXXe MpPH CKO-
% POCTAX TeueHHS B KOJIIEKTOPE,
() MEHBUIHX JNOMYCTHMBIX MO HOp-

Puc. 44. Noxaenpu-

Puc. 43. Joxnenpuem- €MHHK C NMOJBECHBIM
HHK C.O0CaJOYyHOA ua- BELPOM JJIsl yIaBAU-
CTBIO BaHUS OCajlKOB
' (Top)

MaM (M3-3a KaKHX-JHGO0 MeCTHBIX MPHYHH), [LOXKAeNpPHEeMHHKH
MOTYT YCTpauBaTbCAd C OCaJoYHOi dYacTbio rayouuoir 0,7—I1,0 m
(puc. 43) unu- c NmoxBeCHBIMH BeJpaMmH JJs yJaBIHBaHHS 3arpss-
‘HeHHH (puc. 44).

[TpuBenenHble Bbllle HOPMbI IVIYOMHBI 3a/I0XKeHHS NPH AOXKIe-
NpHEeMHHKAaX ¢ OCaJOYHOH YacTbi0 HOJXKHBI GBITh OTHECEHHl K OT-
MeTKe [AHa OTBOJHOH TpPYOHI.

JoxaempHeMHHKH ¢ MOABECHBHIMH BeJApaM¥ MOTYT pPEKOMeHAO-
BaTbCA JMUIbL 1/ MECTHOCTell ¢ MSTKHMHM 3uMamu. B cypoBbix
KIMMaTHYECKHX YCJ0BHAX TaKHe JO0XK/IENPHEMHHKH MOTYT BbI3BaTb
cepbe3Hble TPYAHOCTH B 3JKCIJyaTalliH H3-3a 3aMep3aHusi B Bel-
pax HacblLleHHOTO BOAOH oOcajKa.

6. MPUCOEAUHEHHE KAHAB K 3AKPbLITOH CETH

KaHaBbl K 3aKpHITO} Q0XKIE€BOH KaHaJlM3allMOHHOM CeTH NpH-
COEeMHSIOTCS yepe3 MpuUeMHble KoJoAubl. KanaBa 3akaHuMBaercs
GeTOHHBIM OrOJIOBKOM (NPH BpPEMEHHBIX COOPYXKEHHAX — JepeBsiH-
ueiM), JIHO H OTKOCHI Iepell OrOJOBKOM Ha paccTosinuun 3—5
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AOMKHBL ObITh 3aMoulélibl 6yJbIKHBIM KaMiieM ¢ 3a/inBKOR

ILEMEITHBIM PaCcTBOPOM.
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Pic. 45. TIpueM xaHaBH uepe3 OroJIOBOK M OTCTOM-
HBI KoJsiozel
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Puc. 46. TIpuem KaHaBH 6e3 OTCTONHOro Ko/oAua

iBOB

[IpuemHoe omTBepcTHe Oro/ioBKa CHaGXKaeTCsd MeTasIHYecKoi
BepTHKAJbHON HJHM TOPH30HTAJNbHOH DEUIeTKOH C Tpo3opaMu 5 CM.
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Kosonen nomxen umerh OTCTOiHYIO yacTh rayGuuoi 0,5—1,0 m.
[Ipuem BOgbLI MOXeET MPOM3BOAMTLCS HEMOCPSACTBEHHO B OTCTOM-
HYI0 4acTb, COBMEILAeMYIO C OTOJIOBKOM WJIK yepe3 Tpy6y MJIMHOM
He GoJlee 3 M, COEIMHSIOILYIO OTOJOBOK ¢ KoJaogieM. Orososox
MoKeT ObITb BbINOJIHEH U3 6eToHa, KaMHs MM JepeBa (puc. 45).

[Ipu GosbLIMX YKJIOHAX OTKPLITOlN BOLOCTOYHOH CETH M HeyKpeln-
JIEHHBIX OTKOCAX KaHaB, KOr[a NPH CTOKe OT OOJbIIMX HOXKIAeH Mo-
TYT ObIThb 3HAYMTeJIbHble HAHOCHI, Nepes 3aKPLITOH CeTbIo yCTaHAaB-
JIMBAIOTCS MECKOJIOBKH. PacyeT mecko/10BOK MPOM3BOAUTCS 0GLIYHLIM
MeTOJOM, npHyeM THAPaBJANYecKass KPYMNHOCTb I[ecKa, Noi/exa-
mero 3ajepxaHuio, Moxer ObiTb npunsara 0,150—0,300 m/cex
(pasmep ¢paxuuit 2—5 mm). OGbeM KaMepsl IJsi mecKa Cieiayer
paccyuThiBaTh TakK, YTOOLI NECKOJOBKA OYMILAJaCh He Yalle 0ZHOro
pasa B CYyTKH.

Ecnu ortkphitas BojocTouHas ceTb 0O6CayXKHBaeT Gmaroycr-
POEHHYIO TePPHTOPHIO M KaHaBbl YKDeINJNeHhl 3aMOILEeHHEeM, TO
MpHeM ee B 3aKPLITYIO CeTb MOXET IPOM3BOAMTLCS 6e3 ycTpolicTBa
oTcroiiHoro KoJaonua (puc. 46).

7. OrOJIOBKM U NOJABOAHBLIE BbINYCKH

BbinyckH R0XKAEBOH KaHaIM3aUWM B BOJZOEM MOTYT YCTpaH-
BaTbCs HE3aTOIVIEHHBIMH H 3aToIlIeHHbIMH. KoHCTpyKuus Bhimycka
BLIOMpaeTcs B COOTBETCTBHHM C MECTHBIMH YCNOBHAMH. B 6osblumy-
CTBe C/lyuaeB yCTPaMBAIOTCA HE3aTONJEHHble BBHINYCKH, 3aTOMJEHHE
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Puc. 47, Brinyck B Jsor
HJIH MeJKOBOIHBIA
NPOTOK

TTTITITTTT
1

TTITTTTTT

KOTOPHIX NOMyCKaeTcs JHIIb B KPAaTKOBPeMEHHble NepHOJbl BeCeH-
HHUX WM JMUBHEBbIX NaBOIKOB.

[Ipu ycrpoiicTBe BhIIyCKAa B JIOT HJIH MEJKOBOAHBIH NPOTOX
yCTpauBaeTcsi OroJoBOK M NpelycMaTpHBaeTCsi YKpemJeHHe AHA
(puc. 47). OronoBOK MOXKeT BHIMOJHATBCA H3 cOOpPHOro xeneszobe-
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toHa, MOHOMMTHOrO 6eTona Wai w3 Kamus. [Ho u fipu nHeobxouy:
MOCTM OTKOCHl y OroJIOBKAa YKDEIMSIOTCS GeTOHHbIMH TIIMTKaMH
WAM KaMEHHbIM 3aMOLUEHHeM Mo cjolo Ie6Hs. Kpennenne BhiGH-
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Puc. 48. Oro/ioBOK BbIycka B IJIyGOKOBOAHLIA BofoeM

paeTcqa ¢ Yy4YeTOM CKODOCTEH Te4YeHHS BbiTeKalollell M3 OT0JIOBKA
BOJAbI.

Puc. 49. Boinyck ¢ oroJIoBKOM H GEICTPOTOKOM

Brimyck B ray60KOBOLHBIH BOXOEM NpPH CPaBHHUTENbHO KPYTOM
6eperoBOM OTKOCe BbIMOJNHSETCS B BHJE OroJoBKa, JHO KOTOPOro
pacnoaaraercs He Bbime 0,3 # Hajx ypoBHeM BoAbl (puc. 48). Ecau
KOJIJIEKTOP MOAXOJAMT 3HAUMTEJNbHO Bbllle YPOBHS BOAH B BOJOEME,
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To fiepen BHITyCKOM clenyeT ycrpauBath nepenamHbld Kosodell HAH
NOCJAeAHUH Y4YaCTOK YK/aAaAbiBaTb C OOJbIUHM YKJOHOM (B cJayuae
Hall0OGHOCTH — U3 4yryHHbIX Tpy6). Ilpu Gosee mosmorux GeperoBbix
OTKOCAaX OroJIOBOK MOXKET COOPYXKAaThbCsl HA HECKOJbKO METPOB BhIIIEe
YPOBHA BOJBI B BOJOeMe; B 3TOM CJydae OT OrosoBkKa 1o Oepera
ycTpauBaercsi ObICTPOTOK B BHAe OETOHHOrO JIOTKA HJH JIOTKa, 3a-
MOILEHHOro OyJbIXKHLIM KaMHeM C 3aJIMBKOH IIBOB LIEeMEHTHBIM pac-
TBOpoM (pHc. 49).

B 6onee rnyGoKOBOAHBIX BOJOEMAaX NPH HAaJHYHH GETOHHBIX HJIH
TPAaHUTHBIX HaOepeXHbIX YCTPAHBAIOTCA 3aTONJEHHbIE BLIMYCKH.

1 ,/‘

A N3
(%69 NG %2
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Puc. 50. 3aronJieHHHI! MOABOAHOI BHIMYCK

Takue BbImyCKH LejiecooOpa3Hbl TaKxKe B CyPOBOM K/AMMaTe NPH HC-
NOJIb30BaHHHM [JOXJEBOH KaHaau3allMu AJs OTBOJA NPOHU3BOJCTBEH-
HBIX CTOKOB.

[Tepen 3aTonJieHHbLIM BBIIYCKOM Ha pacCTOsiHMK He Gosee 10 m
OT BOJAHOrO IPOTOKA YyCTaHABJMBAeTCsd IepemajgHblii KoJonell
(puc. 50). ITonBogHbIe BHIMYCKH YCTPAHBAIOTCS M3 XKele300eTOHHbIX,
YYryHHBIX MM CTanbHbiXx TpyO. ITocnenHue peKoMeHAyIOTCS B Tex
Cayuyasix, Korja BLIIYCK OCYLIeCcTBJseTcs He y caMoro Gepera HJH
IIpH OTCYTCTBHH HaGepexxHOi Geper MOXeT MOABEPraTbcs pa3MbIBY.
Bepx TpyGbl 3aTONJIEHHOrO BLINYCKA [OJXKEH pacrmojaraThCs HHXKe
MeXEHHOr0 YPOBHS H HUXKe TOJILHK JbJa B 3MMHee BpeMs.



TF'raea IX
NMPOEKTUPOBAHUE OTKPbITbIX BOAOCTOKOB

{. OCHOBHbIE HOPMbl NMPOEKTUPOBAHMS

B cucremy OTKpPBHITHIX BOJOCTOKOB BXOJSIT Pa3HOrO pPoja JIOTKH
¥ KaHaBhl, pyc/Ja pyuybeB U peueK, OLICTPOTOKH M BBITYCKH. JIOTKH
npoe3oB M NPHAOPOXKHbBIE KaHaBhl (KIOBETHI), BXOASAILHE B KOl-
CTPYKLUMIO BHYTPH3aBOJACKHX JOPOr, MAaKCHMaJ/JbHO HCIO/b3YIOTCS
JJ1Sl OTBOJIa NOBEPXHOCTHBIX BOJ, HO OrDAHHYUTLCH HMH NPH OTCYT-
CTBHM Ha IUIOLLAJKe 3aKPBLITOH [0XK[eBOH KaHa/lH3alUH MOXHO
JIMIUL B PeJKUX CJydasx.

[TponyckHass cnocoOHOCTb JIOTKOB, 00pasyeMbiX MOKPLITHEM
npoesxel yacty H GOPIIOPOM, ‘HeBeJHKa; YCTPOHCTBO rIyOO0KHUX KiO-
BETOB B HEMOCPEICTBEHHO! G/H30CTH K NpPoe3ly HexenareabHo. ITo-
3TOMY NPH OTKPHITOM BOJOOTBOJE OOBIUHO COOPYXKAKOTCHA TaKKe
BOJIOOTBO/IHbIE KaHaBbl M OTJeJNeHHble OT NPOe3J0B JOTKH.

[Ipx HeoGXOAUMOCTH NepenycKa BOJALI C OQHOM CTOPOHBI MPoe3a
Ha APYTyl0 YCTPOHCTBo MOMEPeYHLIX JOTKOB HexenaTenbHo. Llene-
coo6pasHee B TaKuX Caydyasix MPOKJAaJbIBaTh MOJ IPOE3kKeH YacTbio
Meranaanueckue Tpy6u auamerpoM 200—300 mm n nmpeaycmarpu-
BaTh ClellHaNbHbie GeTOHHLle NepeKpbiBaeMble CBepXy JOTKH. Ilpu
nepeceyeHuH KaHaBaMH NPOE3JOB M NMELIEXOAHLIX JO0POXKeK JOJMKHBI
COOPYKAaTbCsl MOCTHKM HWJM NpoKAaabiBaThcAd TpyOn. Illupuna mo-
CTMKOB J0J/I)KHa OBbITb He MeHbIIe MOJHOH IIMPUHLL Npoe3ja, oTBep-
ctust ux — He menee 0,6 # no BuicoTe u 1.0 ¥ —mo wupune. Munu-
MaabHbIH JuameTp Tpy6 npuHuMaetcs paBHbiM 500 mu.

[Ipu npoekTHPOBAaHMM KaHaB CJAeLyeT NPHAePKUBATLCH CAELYIO-
uyux Hopm. lllupuua KaHaBbl MO AHY NPH TpamelenjaJbHOM mnome-
peuHoM ceuenuu He Menblle 0,3 m, a ray6una— ne menee 0,5 .

Menbiuas rmy6una kaHaBbl (0,4 m) nonmyckaercss Kak HCKIoue-
HHMe B CaMbIX BBHICIIMX Toukax. [lomycTMMmast KpyTH3Ha OTKOCOB Ka-
HaB 3aBHCHUT OT FPYHTA U THNA YKPEIJIeHHUs:

MNECKH, YEPHO3EM . . « . « « « « + « - .112—1:3
CYMECH & v v v v v v v v v v e o v v o 1215122
CYrAMHKM, TAMHLI, ONepHOBKA . . . . . . . .131,26—1:15
GyJbKHOE MOIIEHHE . . . .« . + « . . L1e1—-1:1,25
MOAYCKaNbHbe BOXOCTOHKHE TPYHTBL . . . . .1:0,5—1:1
CKANbHBIE TPYHTBL . « « o o o o o o o+ . . 120,5—1:0,1
GETOHHAT ONEMHA . . o « « « « « o « » » » »1105-1:0,75
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HauGoabuylo raybuny BOAbl B KaHaBaX, pacnoJOXKEHHBIX B
npefenax IJOLLaLKH, PeKOMEHAYeTCs NPUHUMATbh He Gojblie 1 M.
3amnac ray6HHBl OT pacyeTHOro ropu3oHTa Boabl 40 GPOBKH AJS Ma-
JIBIX KaHaB JoJkeH ObiTh 0,2 M, a pas Goabmux — 0,4 m.

HauGonbline cKOpOCTH TeueHHs] BOABl B KaHaBax MPHHHUMAIOTCA

B 3aBHCHMOCTH OT IPYHTa WJIM THNA YKpemseHHs W rJIyOHHBI MOTOKa
(Taba. 24).

Tabauya 24
Haun6oabluast CKOPOCTb TeUeHUs B M/CeK MpPH
raybuie B A
XapaKTep rpyHTa MAH THN yKpemJeHus
0,4 — 0,6 07 —1,0

Wnucrble rpynto! 0.3 0,35
Meaxuil u cpennuii mecox, cymecu 0,4 0,5
Kpynubiii necok, Touwuii CyrinHoK 08 1,0
CyravHoK 1,0 1,2
I"nuHa 1,2 1.5
W3BecTHsAKH, NeCYaHHKH CpeAHHE 4,0 5,0
OJiepHoBKa nuaurms 1.0 1,2

. B CTElIKY 1,5 2,0
Motmenue ofuHOuHOE 2.0 2,5

» ABOHHOE 30 4,0
BetoHHble noTKH 6.0 8,0

OTKOCBI M IHO KaHaB, COOPYXKAaeMbIX HA TEPPUTOPHH NMPOMEILI-
JIEHHOTO NMpEeANPHUATHS, TAK XKe KaK i HAcCeJeHHOTO0 MeCTa, PeKOMeH-
AYeTcsl YKPenasTh NPH BCeX I'PYHTaX, KPOMEe CKaJbHBIX,

Bre 3aBMCHMOCTH OT pacyeTHBIX CKOPOCTel TeUeHHs YKJOHBI KiO-
BETOB M OT/JeE/bHBIX JOTKOB CJACAyeT NpHHUMaTh He MeHble 0,005, a
BOLOOTBOAHBIX KaHaB — He Mmelibiue 0,003,

Pycna neGonplInX BOAHBIX MPOTOKOB, MPOTEKAIOLIKX MO TeppH-
TOPDUH MUIOWIAZ0OK NPOMLILIJIEHHBIX TNpeANnpHATHI, KaK [pPaBUJIO,
BKJIOYAIOTCS B CHCTeMY BOJOCTOKOB C NpoBeleHueM paGoT mo
CIpPSAMJIEHHIO pycaa, yriay6/eHuIo fHa U ykpenaenuio 6eperos. B or-
JeJbHBIX MeCTaxX BOLHble NMPOTOKH JOJIKHBI 3aKJAIOYaTbCsi B TPYyOy.

IIpu GaaroycrpoiicTBe HeGOJbIIMX BOJIBLIX NMPOTOKOB PYCHy HX
06bIYHO NpHAaeTCs TpaleleniaNbHOe nmonepeutoe ceueHne. MexeH-
Hble PacXOJbl JOJ/KHBI IPOMYCKAThCS CO CKOPOCTSIMH TedyeHHs, obec-

neuuBampoliuMu Hesauausanue aHa (0,3—0,5 m/cek). Ecau npu Tpa-
neleuaJbHOM CeYeHMH CKOPOCTH OKa3bIBAIOTCS MeHblUE, TO NpH-
HHMaeTcsl KOMGHHHPOBaHHOe pycyo (puc. 51).
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IMpoekTupytoTcss pycnia HeGOMbLUIMX BOAHLIX MPOTOKOB B COOT-
BETCTBHHM C HOPMaMH, YCTAHOBJEHHBIMH O/ NOLOOHLIX TUIPOTEXHH-
4YeCKHX COODYKeHHH.

Ilpu kpyTom penbede CKOPOCTH TeUeHHS B KaHaBax MOTYT NOJY-
yaTthCs BbILIe JOMYCTHMBIX Ha)e [Js YKPelJeHHBIX OTKocoB. B Ta-
KHX CJydasgx HeoO6XOOHMMO YCTPOHCTBO GLICTPOTOKOB C raCHTeNsIMH

SHEPrHH; pacyeT UX MPOH3BOAHTCS MO COOTBETCTBYIOLIMM (dopMynam
THIDPAaBJIHKY.

2. KAHABBI ¥ JIOTKH

JloTKH, BXOAsiIIiMe B KOHCTPYKIUMIO ONEXAbl MPOE3J0B, NMPH 3a-
KDLITOH CHCTeMe BOLOOTBOIA He PACCYHTHIBAIOTCS, TAK KAK paccTosl-
HUS MeXHAy [OXIeNpPHeMHHKaMH, YCTaHaBJMBaeMbIMH B JIOTKaX,
Hopmupytotcs. [Ipn OTKpHITON cHCTeMe BOJOOTBOLA TaKue JIOTKU
cJelyeT pacCUUTbIBaTb, YTOOH B COOTBETCTBHHM C HX 3arpyskoil
YCTaHOBHTb MECTOIIO/IOXKEHHe BLIMYCKOB H3 JIOTKOB B OTBOXHbLIE Ka-
HaBHI.

3anosnHeHHe JIOTKOB Mpoe3Keil 4aCTH BONON NMPH pacueTHOM pac-
XOle B MeCTax [BHXKEHHS NelleXONOB He DEKOMEHAYeTcs NPHHH-
matb 6oabiie 0,05—0,07 m. Boablioe 3amoaneHHe JOTKOB MOXHO
IONYyCKaTh Ha NMPOoe3[qax C MaJoil HHTEHCHBHOCTBIO JIBHXKEHHS TpaHC-
nopra. PacueTHble pacxoibl yCTaHAaBAHBAlOTCA TaK ¥Ke, Kak M INPH
MPOEKTHPOBAHMH 3aKPBLITON NOXKIEBOH KaHA/JM3alHH, NpuyeM Y106-
Hee pPacxojbl HCUHCAATL HA | noe. m n0TKa.

T'uppasanyeckuii pacyer JOTKOB 3aK/aI04aeTcss B ONpeleJeHHH
NMPONYCKHON CNOCOGHOCTH, CKOPOCTH TeYeHHS M 3aNOJHEeHHs JIOTKA.
d1H pacyeTH He TPeGYIOT 0C060H TOYHOCTH H BLIMOJTHAIOTCS 0OBIYHO
no ¢opmy.Je:

v? ‘
rie J— yKJIOH /0TKa;
U— CKOPOCTb T€UEHHS B M/CEK;
R— runpaBanyeckHil paguyc B M,
c— ko3 dunuenr Ilesu.

U3 dopmyast (63) MOKHO MONYYHTH CAedylOliHe YIOOHBIE HJIs
BBIYHC/IEHHS CKOPOCTH TeYeHHs U M pacxona Q BEIpaXKeHHs:

=cVRI=wV7T [njcex] (70)
H
Q=ov="kVJ [n}cex], (71)

rae ©-— nJouajib XKHBOTO CeYeHHs B M?;
@ — MOJYJ/1b CKOPOCTH B M/CEK;
k — monyab pacxona B m3/cex.
B npaktuke 1js pacueta JIOTKOB NOJb3YIOTCS PasnHUHLIMH Tab-
auuamu [27, 28, 29]. B npunoxeHHH 7 NMpHBeAeHbl BBHIAEPXKKH H3
tabaun, cocrasiaenusix . C. XMenbHHUKHM.
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BozooTBonuble KaHaBHl Yallie BCEro Ae/1al0Tcs TPaneuenaannHok
B monepeyHoM ceyenun (opmbl. IIpunopoxHble Kanasel (KIOBETHI)
yCTPaHBAIOTCH TaKXKe H TPEYroJbHOH HOpPMBbI.

KanaBel, ycTpanBaeMbie Ha MNuoLlajKax NPOMBILIJIEHHBIX Npej-
NpuATHl, TaK Xe KaK W B INpelesnax HaceJeHHbIX NYHKTOB, AJA
ya00CcTBa HX CONepXMaHHA [OJ/KHbB HMETb yKpeljeHHOe JHO U OT-
Kocel. HauGosnee pacmpocTpaHeHHbIMH THNAMH YKDEMJIEHHS sIBJS-
IOTCS ONepPHOBKA MNJAIIMS H MOLIEHHe.

Mouienne nenaercs U3 OGYJbIKHOTO MW PBAHOTO KaMHSI Ha MXY
(cmoeM He Menee 5 cm) uaum Jayumie Ha meGue (ClIoeM He MeHee
10 cm). Kamenb nas mouwenns Gepercs pasMmepom 15—25 cm. Ilpu
GONbIINX CKOPOCTSAX TEYEHHS] YCTPaHBaeTcs NBOHHOe MOLIEHHe Ha
we6ue. MHorpa npumeHsiercss KOMOMHUPOBAaHHOE YKDeMNJIEHHE: MO-
LeHHe JeJaeTcs 1O JHY KaHaBbl, a OTKOCH OJ€PHOBLIBAIOTCS.
MoxHO peKOMeHIOBaTb TaKXKe YKpenseHHe HMKHefl 4acTH KaHaBbl
COOPHBLIMHU Ke/1€306eTOHHBIMH 3JIeMEHTaMi HaH OeTOHHLIMH IUIH-
TaMH.

Kpynuele Bo40OTBOJAHble KaHaBbl, HMelollHe HeOO/bIION MO-
CTOSIHHBIL pacxoX BOAbl B CyXoe BpeMs, lienecoobpasHo yCTpau-
BaTh C KOMOMHHMDOBAHHBIM pPYCAOM MO THNY, NOKa3aHHOMY 1A
puc. 51.

MunpaBapyeckuil pacuer KaHas M KaHaJOB NPOU3BOAHTCH IO
dopmynam (69), (70), (71), mpuuem kKoab¢HuLUUEHT ¢ OOLIYHO om-
penensiior no ¢opmyne H, H. Ilasnosckoro:

c= R, (72)

rie n—- ko3dduunedt mepoxonaroctu (taba. 25);
v=25)1n—0,13— 0,75V n (V n—0,10).

BenuuuHbel ko3adoduuueHtTa ¢ A4 pasHbIX 3HAYEHHH THIPaBJH-
ueckoro panuyca R u xo3dduliienta n naubl B NPHAOKEHHH 8.

Hns ob6aeruenus ruApaBIUYecKOrO pacyeTa TpamneleugalbHbIX
KaHaB ¢ ofuHapubiMu (m=1) u monytopueiMun (m=1,5) oTKocamu
npu GyabixkHoM 3amoiuenunn (n=0,02) u omepHoBaHHbIX (n=0,025)
no ¢opmynam (70) u (71) B npunoxenun 9 NarOTCs MOILYAH CKO-
pocTu u pacxopa.

Hanpumep, nns mnpomycka pacxona 0,87 m3/cex neo6xonyumo
YCTPOMTL MOILEHYI0 KaHaBy C YKJIOHOM fHa (B COOTBETCTBHH C
YKJOHOM noBepxHocTy 3emau) 0,008.

ITo dopmyne (71) naxonum MOLY/Ab pacxoja:

Q 0,87
=7 =008 ~ -

[Mpunumas orkoce I': 1, mo Taba. A mpunoxenus 9 nom6upaem
IUAPUHY MO OHY H rayOMHY NMPOTOKa ¢ MOAYJEeM Pacxoaa, GIH3KHM
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x 9,7. Hau6onee yno6Holt okasblBaeTCsl KaHaBa C UIHPHHON MO AHY
0,4 » u rny6unoi 0,5 .

[To orBevaromemy Takoli KaHaBe MOLYJI0 ckopocTH 21,7 ompe-
npedsieM no ¢opmyJse (70) cKOPOCTb TEUEHHS:

v =217 0,008 = 1,88 /cex.

Takas ckopocTb TeUeHHS] MeHbIle MPELENbHO AONYyCTHMON Mas
KaHaB ¢ OyJbIXKHBIM 3aMOLUEHHEM H, C/el0BaTeNbHO, HAll BHIGOD
0Ka3aJICs NPaBHJbHLIM,

Ilng orBona HeGOJBIIHX PacXONOB BOAbI BMECTO KaHAB MOTYT
ycTpauBaThcs OGeTOHHbIE JIOTKH NMPSMOYTro/bHOro ceueHusi. BeTonubre
NPAMOYroJibHble JIOTKH B HEKOTOPBIX cayuasix (Hampumep, B CTec-
HEeHHBHIX MecCTax), ycrpauBaloTcs u O4abluero pasmepa. ['mapasiu-
YeCKHH pacueT TaKHX JOTKOB CJellyeT NMPOH3BOAMTL Ho (opmyie
H. ®. ®enopoBa ¢ mpuMeHeHHeM CHNELHANbHO COCTABJEHHBIX IO

31Ol (hopMyJie pacueTHbIX Tabaui [24].
Tabauya 25

XapakTepuctuka pycaa n

I'pyHT nHA ¥ OTKOCOB — MJOTHbIA JECC MaM TIHHA; PACTUTENb-
HOCTb OTCYTCTBYET; COCTOSIHHE Xopollee | 0,018

'PYHT nHa U OTKOCOB - NECYaHO-TPABEJNUCTHIA HIAM MeJaKora-
JEYHUKOBbIH; He3HauuTelNbHas PpaCTUTEJIbHOCTb Ha OTKOCaX.
KaHanbl B TAMHHCTHIX M JECCOBHAHBIX TPYHTax ¢ NeCYaHbIMH
OTJIOKEHUSAMH

Kananel, BhiceueHHble B CKaje, C TilatesbHod o6paboTkoit
NOBEPXHOCTH

BynbhHas MOCcTOBast 0,020

KaHanbl B pasHO3epPHUCTHIX ralleYHUKOBBIX IPYHTAX
KaHaabl B IIMHUCTBIX TPYHTAX, YaCTHUHO 3apOCIIKe MO OTKOCAM 0.0225

KaHnanbl B nECCOBBIX W NMeCYaHBIX TIPYHTax, YaCTHYHO MOKPHI-
Tble PAaCTUTENbHOCTHIO

Kananbl B rpaBejMCTO-rajeyHMKOBbIX FPYHTAX, YaCTHYHO 3aHC-
CeHHble NEeCKOM

KaHnaBbl ofepHOBaHHbIE, B XOpOIIeM COCTOSTHHU

Kananwbi, BbiceyenHole B ckanae, ©0e3 0c060 TiaTenbHOMH
06paboTku 0.025

KaHanbl B 1ecuano-riMHUCTHIX TPYHTaX, NOKPLITble TIpaBHEM
M ranbkoH, a TaKkke PaCTUTENbHOCTHIO 0,0275

Kananet ¢ HenpaBHAbLHBIM DYC/IOM, TNOKDBITHIE CJAOEM MeCcKa
¥ I'paBuf, NIOPOCIUHE TPaABO#

Kaunasbl, BbiceueHHble B cKane, 6e3 TinateibHOH 06paboTku
NOBEPXHOCTU, HO 6€3 Pe3KHUX BHICTYNOB 0,030

KaHanb ¢ HenmpaBWJbHBIM pYCIOM B CYMIHHHCTBIX M rpaBe-
JHCTBIX TPYHTaX C KPYMHOH raabkoii
Kanaabl, sapociine TpaBolt WM KODHSIMHM lepeBbeB 0,035




T'arasa X
OBUIECNIJIABHAA CUCTEMA KAHAJIU3ALUU

1. MPOEKTUPOBAHUE OBLIECNJIABHON KAHAJIU3ALUHUH

Creuncduyeckoii 0co6eHHOCTbIO OOLIECMIABHON KaHAaMU3aLUH,
OTBOJsALEH MO OLHOH cHCTeMe TPYGONMPOBOJOB BCE CTOKH, SBJSETCH
I'aJliuke JUBHECNYCKOB, KOTOpble MpPeIHa3HAYalTCs [/ pasrpyski
CeTH MNPH CHJIBHBIX JOXKASX HENOCPeNCTBEHHO B BomoeM. JIuBHe-
CMYCKH JJI5 yMeHbIIEHHS] NJIMHBI JHBHEOTBONOB YyN006HO pacnoJja-
rath BOJIH3H BOJHBIX MPOTOKOB, IO3TOMY IJIaBHBIE KOJJIEKTOPHI 00-
IIeCnIaBHON KaHaJM3allu{ leecoo0pasHo TpaccupPoBaTb BHOJb
BOIHBIX NPOTOKOB. Ilo ryiaBHOMY KOJIIEKTODPY CTOYHBlE BOABI JOJI-
KHBl HampaBJATbCS Ha OYHMCTHBIE COOPYXKEHHMS, Nmepel KOTOPBIMH
TaKXKe MOXKET YCTPauBaTbCH JIMBHECITYCK.

ITpu BBIMycKe CTOYHBIX BOJ B TOPOJACKYIO OGILIECM/IABHYIO CETb
HalOOHOCTb B JIMBHECMYCKAX, KaK TMPaBH/0, OTMaxaeT U TPacCHPOB-
Ka KaHaJM3alUMOHHON CeTH Ha mMJOllaJke MNPOMBILIJEHHOTo Mpen-
TMPHATHS He CBJ3bIBAETCS C DPACMOJOKEHHeM BOJHBIX MPOTOKOB.
JInmbp npu Gonpmux pasMepax MIOWAAKM JJis Pa3rpy3KH 3aBOX-
CKoll 0o6liecnnaBHON CeTH MOTYT YCTPaMBATLCH JHBHECHYCKH.

Pacnosoxenne KosaeKTopoB obliecnjaBHON CeTH Ha MJOLlafKe
B OTJHYHMe OT NOXK/EeBOH CETH NMKTYeTCs He TOJbKO pasMelleHHeM
NOX/AEMPHEMHUKOB, HO U MeCTaMH BBITyCKa M3 3MaHHUN OBITOBBIX H
BCeX MPOM3BOJCTBEHHBIX CTOKOB.

OO6une npaBusia TPacCUPOBKU KOJJIEKTOPOB M MPOEKTHPOBAHHUSA
nPONOJNBHOrO Mpoduis NpH OOLIECJIaBHOM CETH OCTalOTCH Te XKe,
yTO M NPH HOXKIeBOH cetd. ['nybuua sanoxenus obuiecnaaBHON
CeTH 3aBHCHT OT OTMETOK BHIMYCKOB OBITOBBIX M MPOM3BOACTBEHHBIX
CTOYHBIX BOJ W3 3IaHUH H B MEHbIeH CTeMeHH OT MVIYGHHBI HoXKIe-
NPUEeMHHUKOB. YKJIOHB 0OLIECMJIaBHbIX KOJJIEKTOPOB TaKke ycTa-
HaBJIUBAIOTCS B Pe3y/NbTaTe FHIPABJIHYECKOIO pacyeTa, HO MPH IO-
caelHeM, KpoMe OOIero pacyeTHOro pacxoja, YYHTHIBAeTCH U pac-
XOJL CTOKA OJHHX ObITOBBLIX H MPOM3BOJACTBEHHBIX CTOYHBIX BOA (CTOK
B cyxyio morony). Kak 6yner mokasaHo HHXKe, 3TO MPHUBOIUT K He-
06X0IMMOCTH Ha3HayaTh YKJOHB OOJbLIME, YeM MPH MPOEKTHPOBA-
HHU TOXKIEBOH CeTH.
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Ins coopyxenusi o6liecniaBHOM CETH MaJioro AMaMeTpa Jyduie
npuMenaTbh KepaMuueckue H acOecTolieMeHTHble TPYObl, HO MOXHO
HCMOJIb30BATh TaKXe U OeTOHHBIE.

Ias GonblINX JHAaMETPOB MPHUMEHSIOTCS JKe/1e300eTOHHbIe Tpy-
Obl, TaK e KaK H 15 JT0XKIEBOMH CeTH.

Kanaabl npsiMoyrosbHOro ceueHusi mpu ycrpoiicTBe obLiecm/ab-
110} KaHA/JH3alUUK NPUMEHATb HeJlb3sl, TAK KaK OHH CO3Jal0T HebJsa-
TONPUATHBIE YCIOBUS MJIl TeUEHHS CTOYHHIX BOJI B CYXYI0 MOroAy.

JloxenpHeMHHUKH, MpHCOeNHHsieMble K 0OLlecnnaBHO# CeTH, B
MECTHOCTSIX CO CpejHell MecsiyHOM TeMmepaTypol Bo3dyXa B CaMblii
renabiii Mecsiy, +20°C u Bbe and
npemoTBpalLleHHss BBIXOJA Yepe3 HHX
KaHa/NH3alHOHHBIX Ta30B  JOJIXKHbI
cHabxkaTbCs THAPABJIHYSCKHM 3aTBO-
pom. I'mmpaBauyeckuii 3aTBop Ha
oTBoAsIlel TpybGe JOMKEH uMeTb
BhicoTy He MeHbue 0,10 m; ocanou-
Has 4acTh JOXJIenpHeMHHKa YCTpau-

o Baercs rJIyOUuHOM 0,5—0,7 #
(puc. 52).
590 Fny6una sanoxenus  cudoHa

JOXKIemTpUeMHAKA He IOJXKHA OBITb

Mefibllle  TIYOHHH npomepsaHus

? rpYyHTA.

Oo6wecnnaBHass ~ KaHaJ{3alHOH-
Has CceTb HEPEeNKO HYXJIaercs B
npouIaKTHYECKO! NMPOYHCTKe, KOTO-
pas mNpOM3BOAUTCS  CHEUHaJbHBIMU
Puc. 52, [loxnenpueMunkd ¢  CHapsilaMu.

TH1paBJHYECKHM 3aTBOPOM Jlnsi onyckaHHsi B CMOTPOBBIE KO-

JIONUBl TaKHX CHapsANOB pasMephl
CTaHAapPTHBIX JIOKOB MOTYT OKa3aTbCsi HeLOCTaTOYHLIMH. [Tosromy
Ha KoJuieKropax JquaMerpom Gosee 600 mm oTaenbHble CMOTPOBHIE
KOMIOALB!  CHAGKaOTCH  ChnelUajbHbIMH  JIIOKAMH  JIHaMeTpOM
1000 mm. CMoTpOBbIe KOMOAUBI CO CMELHUATbHBIMH GONBUIHMH JIIO-
KaMu JOJIXKHBl yCTAHABJMBATbCS B MeCTaX H3MEHEHMs AHaMeTpa
TPy0 L0 M mocje MepenafHbIX KOJOAUeB (c BHICOTOH mepemnana
npakTHyeckoro npoguas Goabiie 0,5 M), n0 ¥ Tocae NOBOPOTOB,
BBIMOJIHSIEMBIX BHe NpelesoB KOJOALA, H Ha NMPAMBIX yYyacTKax Ha
B3anMHOM paccrosinun 300—500 .

Ha cersx oOuwecnnaBHON KaHaAHM3aLMH MOTYT YCTPAHUBATLCS
nepenagbl mpakTHYeCcKOro npocuas uad B BHIe crosika. [Tepenanbt
c racureseMm sHepruu tumna pemetkd (puc. 38) Ha obuiecmaasHol
KaHaJIM3allMM He YCTPaHBAIOTCH.

Brinycku /1MBHEOTBOZOB (OT JIMBHECMYCKOB) PEKOMEHyeTcs npo-
eKTHUPOBATh 3aTOMJICHHbIMU (IOABOHBIMU), TAK KaK BO BpeMs I10K-
JeH mo HUM cOGpachiBaeTcs CMech 10X eBbIX ¥ ObITOBbIX CTOUHLIX BOL.
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2. OCOBEHHOCTH TUAPABJIMYECKOIO PACYETA
OBIMECNJIABHOH KAHAJIU3ALUH

O6uwnit pacuetHblit pacxon Queu Ha yyacTKax oOIiecnJaaBHOM
CeTH [0 MEepBOTO JIMBHECNYCKa OMpenesnsieTcs Kak cCymMMma ObITOBOrO

(Qeur), mpoussoxpcrBenHoro (Qnp) ¥ moxkneBoro (Qy.) pac-
XOJI0B:

Qodm = Qﬁur + an + Qnom- (73)

ITpu oTcyTcTBHM [OXK/5 B CYyXyIO MOroAy no obluecnjaBHON CeTH
NpoTeKaeT Pacxon:

Qcyx = Qour + an- (74)

BriToBO# pacxoj npu nMpoeKTHPOBaHUH O6LIECTIaBHOH KaHaJu-
3alluy ompelenseTcs Tak e, Kak MPY MPOeKTHPOBAHUH PasieibHOM
CHCTeMbl KaHaJu3aluH, HO KO3 (hHUHEHT HepaBHOMEPHOCTH MPUHHU-
MaeTcst BCerha PaBHBIM equHuLe. Pacxoasl NpOU3BOACTBEHHBIX CTOY-
HBIX BOJI NMPMHMMAIOTCA CpelJHHe CeKyHAHble 3a MepHojl CMEeHBI, B
KOTOpYy10 cOpachlBaeTcsi MaKCHMaJbHBI PacXoJl MPOM3BOJCTBEHHBIX
M ObLITOBBLIX CTOYHBIX BOJ. Pacxon moxjeBbIX BOI Ompenessercs
TeMu e crnocob6aMH, 4To ¥ NPU pacyeTe AOKAEBOH KaHANH3alHH.

JIuBHeCcnycK CyleCTBEHHO MEHseT XapakTep (hOpMHPOBaHHS
pPacxolOoB Ha YYacTKax KOJJIEKTOPa, pPAacMOJIOXKEeHHBIX HHXKe ero.
F'mapaBiauyeckoll XapaKTePUCTHKOH JIMBHECMYCKa ABJSETCA KO3(-
¢uuueHT pasbGaBiieHUs 1o, KOTOPBIA MOKa3bIBaeT, CKOJLKO uacTelt
JIOXKJ1eBOA BOJBI MPUXOLUTCS HA OJHY YacThb pacxojla B CYXYIO Mo-
rofly B MaKCHMaJbHOM, He cOpacbiBaeMOM uepe3 JIMBHECHYCK pac-
xone. UMeHHO 3TOT pacxom, paBHBIH

nOQcyx + Qcyx = (n() + ]) Qcyx: (75)

NPOMyCKaeTcsi JMBHECMYCKOM 110 KOJIJIEKTOPY Ha HUXKeJexalllue yda-
CTKH; OCTaJIbHas 4acTb o6pasylollerocss y JHBHeCmycka pacxona
c6paceiBaeTcs B BofoeM. TakuM oOpa3oM, MakCHMaJjbHbl# cGpacH-
BaeMblil B BOJOEM PacXojl NMPH PacueTHOM H0xKIe OyneT paBeH:

Qnom + Qcyx — (n,+1) Qcyx = Qnou - nchyx'

Ha yuactkax oOuiecmiaBHOrO KOJJIEKTOpA IIMXKe JIMBHECyCKa
K pacxony (no+1) Qcy, OynyT HOGABASTLCS CBOM J0XJIeBble, Gbl-
TOBble W TPOU3BOJACTBEHHHEIe pacxojbl. [Toka He uMeeTcs TeopeT-
ueCKH BIOJIHE 00OCHOBaHHOTO crmocoGa onpenesneHns obuiero pac-
YeTHOTO Pacxofa Ha YYyacTKax KOJIIeKTOpa HMXKe JIMBHECMYCKa.
HccnenoBanue aToro Bonpoca nokasbiBaeT, UTO MPAKTHYECKH LOCTa-
TOYHO TOYHO 3TOT PACX0] MOKET BBIUHCJIATLCA MO (hopMmyse:

Qpac = nOQcyx + Q;mm + (Q(,:yx ""’ Qcyx)' (76)

rae  Qp,c— pacueTHHI pacxoj] lia yd4acTKax MoCJ/ie JIMBHECIYCKa:
Qcyx— Pacxoj B CYXyI0 MOrofy nepell JIMBHECTYCKOM;
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Q.yx— PACXOJ B CYXYIO OrOAy NOCJIE JIHBHECMYCKaA!

Quox — PacUeTHBI PacXoi AOKIEBbIX BOA Mepel JIHBHECHY-
CKOM; :

Qo — DACUETHBIl PACXOJ AOXKMIEeBHX BOX C MJOWALEH CTO-
Ka, o6CcayKHMBaeMBIX y4acTKaMM KOJJIEKTOPAa Moc/e
JIMBHECIYCKA, ONMpefe/sieMblii B MPEJIOKEHHH, YTO
KOJIJIEKTOD HauyMHaeTcs 3a JIMBHECMYCKOM (BpeMms
MPOTOKa BHYHC/SETCS HaYMHAs OT JIMBHECHYCKa).

Bosbmyio yacTh Bpemenu obuiecniaBrasi ceThb NPOMYCKAET JIHIIb
ObITOBOH M NMPOM3BOACTBEHHBIH pacxof (MPOLOJIKHTENLHOCTh BhIMa-
JeHHs1 DOXK el faxe JeToM penko npeBbimaer 109% Bcero BpeMenw),
KOTOPBI OGBIYHO B HECKOJIBKO Pa3 MeHblle Pacxojia JOXKIeBHIX BOI.
[TosTomy obuecniaBHast ceTh L0JXKHA 0653aTe/IbHO NMPOBEPAThCS Ha
NPOMyCK pacxofa B CyXyIO MOroiy C TAaKUM pacyeToM, uToObl CKO-
poctu Teuenus B CyXylo norony He Oblii Obl MeHblle MHHMUMaJbHO
/IOMYCTUMBIX. JIMIIb HA TeX y4yacTkax, rie cyMMa ObITOBBIX M IMPOH3-
BOJCTBEHHBIX pacxoqoB He mnpeBwimnaer 10 s/cex, Takyio mpoBepKy
paspelaercs He NMPOU3BOAUTH. Pacxoibl GHITOBHIX M MPOU3BOIACT-
BEHHBIX CTOUHHIX BOJ [J1 MPOBEPKH HA YCJOBUS CTOKA B CYXVIO IO-
roxy ompefensioTcss ¢ y4eToM Ko3(h(dHLUEHTOB HepaBHOMEPHOCTH,
TaK JKe KakK NpHu pacyere pas/e]bHON KaHANN3aAUUH.

Kosdpduuuent pasbassnenuss Ha JNMBHECNYCKe B OTBETCTBEHHBIX
cyyasix ompefesisieTcss pacieToM B 3aBHCHMOCTH OT CaMOOYHINAO-
el crmoco6HOCTH M TUAPABIUYECKOH XapaKTePHUCTHKH BOLOEMa.
IMpunuunel Takoro pacuera JalTCs HUXKe NMPU PAaCCMOTPEHHH pac-
YyeTa JIMBHECMYCKOB,

Yca0BHBIC PacxXonbl 10XAEBhIX Pacue

Yucao npuco- BOL B 2/cex (npu tnp =0)
eIMHeHHBIX

n0XIenpHeM-

HHKOB

OT BHYTPEHHHX
BOLOCTOKOB
M KaHaB

0603HaueHHE YUYACTKOB
PacyeTtnast ckopocTs
IpoaonxuTe1bHOCTD
npoToKa B CeK

HHSL MHTEHCHBHOCTH p

JnuHa yyacTka B M
NPOTOKa B M/CEK

OT ROXAenpueMm-
JA0XKAeBHX BOA

HHKOB
OT KaXIu1o0-

K yuyacT-
Ky

ro

BCEro
HTOTO

BCero
"Koadhduunest ymenbiue-
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I[Ipu oTcyTcTBHH HEOOXOIMMBIX AaHHBIX BeJHUMHbI KO3(duuHen-
TOB pa30aB/leHHs MPHHUMAIOTCS B Npefenax, yKasanubix B Tab. 26.

Tabauya 26

Ycaosus c6poca OT AHBHecnycka B BOLOEM

Koaddyuuentn
pasbaBaeHus n,

C6poc B mpejiesax HaCeJEHHONO MeCTa B MOL{HbIH MPOTOK

(pacxon Gonee 10 43, cex)

To xe, B cnabonmporounst BogoeM (pacxos 5—10 3/cex)

C6poc OT JNUBHECMYCKA y HAaCOCHOH CTaHLHH

To e, y OYHCTHBIX KaHANW3ALHOHHBIX COOPYKEHHH

1 _(

3 =5
0,6—2
0,0—1

Pacyernoe Hamo/nHeHHe B TpyGax OGLIECIVIABHON KaHAJM3aLHH
Oepercsa monHoe. Haumenbline auaMerpel, YKJIOHBI H CKOPOCTH Te-
YeHUs /15 OOLIeCHJaBHBIX CeTeil MPUHHMAIOTCS TE€ XK€, uTO M s

JOXKE€BbIX.

Pexomenayemass gopma BexoMOCTH TMAPABJIHYECKOrO pacyeTa
obLiecnJaBHON KaHaNH3aLUHUH NpuBefeHa B Tabi. 27,

3. INBHECNYCKH

OG6biyHO NUBHECHYCKU OTHEeASIIOT M cGpachiBalOT B BomoeM 70—
809 mocrynarouiero K HIM pacyeTHOro pacxoja.

Ta6auya 27
a Iposepka pa-
THBE PacXoabl 5- 60THl B CYXYI0 OTMeTKH B M
B s/cex = noroay Tay6una
% g 3a10KeHHs
3 s 3 Q9 & AHa TPY6H
= |3 @ g 28 seman |weawrn| nua
<8 |8 - e | %[Eg
o | @ 2 a ®Q oo
2 15 |5 & g8 | @508
<
» = 0 e %S v |88 2 w
2 =3 - O ElorEs o ° ° ° ° &
2| |EF o 2] &lE 5528 Slel=|lsl=gl5l=|s| | 2
EEL|3C| Bl 5|5l 5| 88| 5lelg|eld|elElgl B
= 2 e S| 9= - = <
3 |8lgsg| | a|S|ce|c|-BE|° |2 Cl || 8|E|E]E] &
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Haun6onee pacnpoctpanenb JMBHECTYCKH ¢ ODIEJEHHEM Dacxo-
Aa depe3 OGOKOBOH MM JIoOGOBOH Bomocaus (puc. 53, 54). Huoraa
TIPUMEHSAIOTCS JIMBHECNYCKH THMa JOHHOTO ClHBa (lLieseBble), B KO-

2y d7
S=SaEer
N \ ° 3 OIESF r
; ?\(\__ 1 ‘f\.b__’
N ; 1
> g

Puc. 53. JluBHecnyck ¢ J06GOBBIM BOMOCJHBOM

TOPBIX MaJible PacXOfibl NepesuBalOTCs Yepe3 JOHHYIO Liueab B obiie-
CMJIaBHOR KOJIJIEKTOD, a OoJiblliMe mepeGpachiBaloTed uyepes Ledb H
110 JIMBHEOTBOAY cOpacklBalOTCH B BogoeM (puc. 55).

CHuxeHue pacxona Ha auBHecnycke no 20—309% npenonpene-
JsieT yMeHbllleHUe [AuaMerpa TPyObl Koi-
Jgekropa 10 50—709% or auamerpa TpyOHl
10 JIWBHECITYCKa.

B Hacrosimiee BpeMsi THIPaBIHYeCKHH
pacyer JIMBHECMYCKOB He BNOJHEe Da3pabo-
TaH.

Pacuer cOpocHBIX yCTPOHCTB JIMBHECHY-
CKa JOJ/I)KeH MPOU3BOJMTLCHA C YUYeTOM Ha-
NOPHOTO peXHMa KakK B MONBOASIIEM, TaK
H B OoTBOAALIeM TpyGonmpoBoaax. - Takoi
peXHM BEpOsSITEeH MPU DacyeTHOM pacxoje
M TapaHTHPOBAH NPU HeU3BEXKHHIX B 00-
IIeCN/IaBHbBIX U JOXKJEeBbIX CeTSX MepuoIH-
YeCKHX MNpPEeBLIMIeHUSX PacyeTHOTO pacxo-
Aa. DTO MOJIOXKEHHEe He BCEria YYMTHIBAeT-
cs mpu pa3paGOTKe METOAMKH pacyera
JauBHecnycKoB. OCTOpOXKHO cilenyer OTHO-

7 )

J; CHTbCA TAKXKe K HEKOTOPHIM SMIUPHIECKHM
3 ({opmysnaM, pacmpocTpaHeHHHIM 3a pyGe-
Puc. 54. JluBHecnycK c KOM. B coomBercTBeHHBIX Cyyasix pacyer-
GoKOBbIM CcGPOCOM Hble JaHHble DEKOMEHIYeTCs YCTaHaBJlu-
I—nonsoxAuuit  Koanex- BaTb Ha OCHOBE HCCJeLOBAaHUM MoOIeJel

TOpP; 2—JAUBHEOTBOA; 3- o .
OTBOLHOA KOMMEKTOD NPUHSATOH KOHCTDYKLHH JIUBHECMYCKa

{16, 30].

Huxe npwsonaTcs MeTOAbl pacyeTa HEKOTOPHIX THIOB JIHBHe-
CITyCKa, KOTOpble MOTYT OHITb DEKOMEHAOBAHHBl AJsS MPaKTHYECKHX
pacuerTos.

JIuBHecnyck ¢ /I060BHIM BOJOCIMBOM, MPUMEHEHHbI!l B JIeHUH-
rpaje, npexncrasjser co60ii Kamepy C MOBOPOTHHIM JIOTKOM  IJisi
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packoia CTOUHbIX BOA B CyXyl0 MOrOAY il JOBOBLIM BOJOCJAHBOM AJIsl
c6poca GOMBIIKX PacXoJoB B BoxoeM (pHc. 53). DTOT THN JHBHe-
CIIyCKa MOXEeT HCIOJIb30BaThCSl Ha MOBOPOTAX KOJJIEKTODOB H 0OCO-
GeHHO yn0GeH AN YCTAHOBKH Ha NMPHTOKAX Nepej NpHCOeIHHEHHeM
K rJ1aBHOMY, Gosiee I1y6OKO 3a/10XKeHHOMY KoJuteKTopy (31).

I FE I
R
-—L’J——%;é’/f&e q

- e ‘x — ]

Puc. 55. JIuBHecmycK THNa JOHHOTO CJHBA

Bricora rpeGHsi Bomoc/aMBa J0/KHA OGeCHeyuTb NMPONMYCK uepes
kamepy 6e3 c6poca pacxona, paBHoro (ng+1) Qcx; OTBOAHAA
Tpy6a paccuMThiBaeTCs Ha MPOMYCK 3TOr0 pacxoja NMpH MOJNHOM 3a-
TMOJTHEHHH.

Pacxojn Bomoc/MBa, Hamop Ha HeM M IIHPHHA CBS3bIBAIOTCS YPaB-
HeHHeM:

Q=mbV2gH* [m’cex], (77)

rane H,— nonublil Hamop Ha BOJOC/HBE B M;
b — mupuHa BOLOC/HBA B M;
m — ko3¢ puuueHT pacxona, B cpegHeM paBHbiii 0,44,
[Tonublit Hamop paseH:
2
Y
H,=H+ T (78).
rie H— cratuueckuit Hamop Ha BOAOC/MBE B M;
v, — CKOPOCTb B MOABOAsILEH TpyGe B m/cex.

N3 3aBucumocteil (77) u (78) Moxer GbITh mogo6paH cTaTHyec-
Kuil Hanop ¥ WwupHHa BogocauBa. CTaTuueckuil Hamop cjledyer NmpH-
HEMaTh B Npefenax OT Pa3HOCTH MeXAy OTMeTKaMH IeJbird MOJ-
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Boasimelt TpyGwl U rpebHsi BOLOCANBA 10 BEJHUHIBI MOTEPH Hamopa
B KaMepe, OPHEHTHPOBOYHO PABHOM:

v2
hy = 1,5—2—;— [#] (79)

rZe v2— CKOpPOCThb TeYeHHsi B OTBOAHO TPyGe B M/cek.

UeM MeHbllle cTaTHYeCKHil Hamop, Tem OJuxke K 3ajaHHOHU Be-
auuuHe (no+1)Qcyx Oyler pakTHUecKuit pacxXol, yXOIslHi B OT-
BOJHYI0 TPyOy BO BpeMsi paGOThl JIHBHECMycKa Ha cOPOC B BOLOEM.
Bwmecre ¢ TeM Bpsiy s Lesecoo6pasHo WIMPHHY BOLOC/AHBA 1e1aThb
6osbue 1,5—2 nuameTpoB mojBoasieil TPyOHL.

Hanop nHaa BepxoM OTBOJAHOH TPYyUbl MPHM pacueTHOM pacxoje
MOXKHO onpefensiTb o popmyJe:

2
Yy

v v
HoTB=zl+Tgr——l’5‘—2§-.—z2—D2—'E! (80)

TAe 2;— OTMeTKa MOBEPXHOCTH BOAbl B MOAXoAsilieil TpyGe B M,
2,— OTMeTKa JHa OTBOJHOH TPyOBI B M,
D,— nuametp oTBOLHON TPYOHI B M;
v, — CKODPOCTb B MoAXoAsLLell TpyOe B m/cek;
U, — CKOPOCTb B OTBOJHOH TPyOe B M/cek.

ITo Bennunne Hanopa M, MoxeT GbITb onpeneneH GakTuyecKui
pacxon B OTBOAHO! TpyGe Bo BpeMsi paboThl JHBHecmycka Ha pac-
yeTHHIH c6poc.

JIuBHecmyck ¢ 60KOBBIM COPOCOM M3 KaMephl OTJIMYaeTcs OT pac-
CMOTPEHHOro TeM, 4TO B CYXYyIO MOrojy CTOYHble BOJABLI MPOMyCKa-
I0TCS 10 NPSIMOMY JIOTKY, a cOpoc B BojoeM 0O/bLUIMX PAacXOL0B MpPO-
M3BOLUTCS Yepe3 BOJOCJHB, PAacroyioxkeHHbH cO6oky (puc. 54). bBo-
KOBO! BOJOC/IMB TaKOro JIHBHECHyCcKa Mpu cOHpoce pacyeTHHIX Pac-
X0J0B paboTaeT NpH HaIMOPHOM peXHMe B IOABOASAIIEH W OTBOASLLEN
Tpy6ax. IlosaTomy cyulecTBymollve MeTOAHKH pacyeTa OObIYHBIX 60-
KOBBIX BOJOC/IHBOB U MPeNJIOKEHHble Pas3JHYHbBIMH aBTOpaMu ¢op-
MYJIbl JIOJKHBl MPHUMEHSITBCSE C OCTOpPOXKHOCThIO. Kpome Toro, Bom-
poc 0 pacuere OObLIYHBIX GOKOBBIX BOAOCJHMBOB ellle Masno paspado-
TaH B TUADABJIHKE.

BoaocnuB paccmarpHBaeMOH KOHCTPYKLHMM B H3BeCTHOH Mepe
npubauxKaercss MO THMY K KOCOMY BOJAOCHHBY, TaK KaK BeJHYHHA
cbpoca poxomutr no 80Y% mnocrynaromero pacxoga ¥ pe6po Bojo-
C/IHBA COCTaBJsIeT C OCbIO MoiXoAsiuieil TpyOH yron mopsigka 15°

B npenenax TOYHOCTH, HEOOXOLMMOH MPH NMPOEKTHPOBAHHM Ka-
Ha/NM3aLHOHHBIX COOPYXEHHH, MOXKeT MDHMEHSATbCS NpHBeJeHHbIH
HHXKe crmocol pacueTa JIMBHecmycka ¢ GOKOBHIM cOpocoM u3  Ka-
MepHI.
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Pe6po BojocauBa ycTainaB/HMBaeTCs Bbillle BepXa OTBOAHOH Tpy-
Obl Ha BeJHYHHY MECTHOro CONMPOTHBJEHHS NMPH BXOAe B TPyOy, om-
pesensieMylo no opmysne

2

Y2
}le=O,5Tg [M], (81)
rge Vs — CKOPOCTb TEeYEHUA B OTBOJAHOM pr6e (I'I]JH MOJIHOM 3a-

MOJIHEHUH ).
Hauna pe6pa BoLOCAHBA HAXOAUTCS MO opmyJie

[=0,75 ?,2 ], (82)

riie  Q— cOpaceiBaeMblii pacxon B M3/cek;

Hy — noaubli Hanmop B M, onpenenseMblit mo gopmynae (78),
npuueM H mpuHUMaeM pPaBHBIM Pa3HOCTH OTMETOK Bepxa
noxaBojsluell TpyOnl 1 peGpa BOLOCIHBA.

JIMBHeCNycK THMa JOHHOI'O CJHMBa MPOMycKaeT BeCb Pacxoj, MpH-
TeKalolluil B KaMepy B CYXYyI0 MOroly, KOTOPHIH CJHBaercss uepes
JOHHOe OTBepCTHe B TPyOy obliecnjaBHON ceTH, a GoJiblIMe pPacxo-
76l BO BpeMsi J0XK/ell mepeGpachiBaloTcsi uepe3 JOHHOE OTBEpCTHE
1 1o TUBHEOTBONY cOpachiBaloTcs B BojgoeM (puc. 55).

Hwuxe npuBoantes pacuer rakoro nuHecnycka mo JI. M. Crpein-
1oBoii [31] ¢ HeKOTOpPBEIM BHAOHU3MeHeHHeM (popMyJ.

Pacuer nuBHecnycka CBOAMTCS K ONpejleleHHIO BHICOTH Nepemna-
[a p, LIMPHHHL ey @ U obuielt nauubl kKamepbt L (puc. 55).

Beicora nepenana Beiuncisercs no gopmyJe:

_ 4r(l — .
p =15 o) ], (83)

rjle ¥ — OTHOIIEHHe pacxoja, cluBaioulerocs B o6LIeCIaBHONH KOJI-
JIEKTOp, K 00LIeMy pacXopy, MOAXOAsILIeMY K JIMBHECIYCKY,
(no+1) Qeyx
Qcyx + Qnom
hi, «p — KpUTHUECKAs I1yOHHA MPH CyMMapHOM pacxoje.
Kpuruueckass raybuHa npd CyMMapHOM pacXoje HAXOIZHUTCS MO
bopmyJe:
3 / Q
hw=) gz (4, (84)

rie  Qew — OOLMI MOAXOAALIMUI K JHBHECTYCKY pacxon B M3/cek;
b— mmpuHa JNOTKa KaMepel B M, TNpPHUHHUMaeMas paBHOM
JHAMeTDPy NMOAXOASLLIEro KoJlJeKTopa.
Hlupuna menu CKAaablBaeTCsl M3 AaJbHOCTH MOJIeTa CTPYH MpPH
pacxoje, He cOpacbiBaeMOM B BOJO€M, H PACCTOSIHHSI OT OCH CTPYH
110 ee HapYKHOH obpasyollefi:
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)

a == 1,41/72' Kp V (),3“*’

-

h?, Kp

I (o + 1) Qeyx SE—") N (85)
86bV(P+l5h2,wp) Vp {_]5]11
Kp

se My, «p — KpuTHueckas raybuna npu pacxome (fo-+1)Qcyx, paB-

Had.
o= Y/ [Tl () (8)
O61was nauia KaMepbl TUBHECTYCKA PaBHa:
L=S+l+e,

rae S — paccrosiHHe OT BXOoja B KaMepy 10 mepemana, NpPHHH-
MaeMOe paBHBIM 4—5;
lo— OJMHA MajeHusi CTPYH OT BepTHKaJbHOH CTEHKH 10 Ha-
py:KHO# 06pasylolleli CTPyH;
€— paccTosiiie OT CTPYH [0 CTEHKH Kamepbl, IPHHHMaeMoe
KOHCTPYKTHBHO.
Beaunuuua [/, onpenensiercs no gpopmyne:

4

e

Kp

Qoém |
M. (87)
8,60 ‘i/p (P + 158, ) L]

Hans Toro yTo6bl HCKAOYMTH MOATOMJIEHHE Majaioulefl CTPyH 3a
lleJIbI0, MOBEPXHOCTb BOJbl B JINBHEOTBOJe (MPH pacuere JIHMBHe-
OTBOLA Ha IMOJIHOe 3aMoJIHellHe -— BepX TPyOb) He JOJIKHA GHITh
Bblllle IOBEPXHOCTH BOJIbI B JIOTKE JIMBHECNYCKa 38 LLEJIBIO. st co6-
JIIOJIeHHsl 3TOrO YCJIOBHs CJlelyeT HAiTH ryOMHY MPOTOKAa B KaMepe
3a 1ueabio no gopmysne:

h— Qnox — nchyx [M] . (88)

bV 2981 (p + L5ky, )

[Tpu caumTapHoii ouexxe paGOTbl JIMBHECNYCKAa Ba){HBIMH $IB-
JSIIOTCS TaKhe ero rmokasaTesH, Kak yacTora c6poca B BOJOeM B Te-
ueHHe rofa Moy, CPeAHsIs rOL0BAs MPONOJIKHTENBHOCTE c6poca Trgy,
CpenHuii rofoBoit 06beM cOpoca B BOJOeM ObLITOBBIX M MPOHU3BO/ICT-
BEHHBIX cTOuHbIX BoX W, M cMecH ux ¢ foxieBbiMyu BonaMu W ..
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[las onpenenenns 3THx fokasateneli nNpUMeHS!OTCH  CAeaYIOLLHE
hopMyaBl:
1

my== g \0,833 5 (89)
[a—o (5 a+eign +¢
Tron =Rty I’uu"‘l; (90)
Wion = 1o QeyxltoR” [#7]; (91)
ona = Qcyxtokx [Msl» (92)
rie Nog— NPHUHATBIH KO3 (ULHeHT pa3baBieHus;
S— oTHomIenHe, paBHOe 5
cyx
Mo 190 r
0
70 = N
60 ~ e
30 =
40 A
30 S=i
2 X;
NN
AAINAN
10 N -
8 \\ NERN
N
g N
4 N \\ 0
[
; N 2
\—\i‘\ d‘\
7 INT
’o\
=\ N
\
! \
a7

007 005 G05 008G 00 000 030 L0 3P

Puc. 56. 3aBHCHMOCTb YacTOThl paGoThl NMBHECTYCKa

o
my OT BEJHUYHHBI T
¢— K03 (HUIHEHT (GOPMYJbl HHTEHCHBHOCTH MHOXK-
Aei;
p— NepHoJ ONHOKPAaTHOrO MpPeBbILIEHHS pPaCUYeTHOH
HHTEHCHBHOCTH;
t, — pacueTHoe BpeMsl NPOTOKa HOXKIEBHIX BOL O
JIPVBHECMYCKA B MUH,;
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Qcyx — Pacxon OBITOBBIX W NPOH3BO,ICTBEHHBIX CTOUHBIX
BOJ B .1/ceK;
k', k", ky,— ko3 duunents, 3aBucsmme ot my (Tadm. 28);
T— KJIUMaTHYECKHH K03(PhuuHeHT, paBublii 0,2 mpu
c=0,85--0,9; 024—npu c=1u 0,27—npu
c=12 .

Hans onpepenenusi Beanuunbl mo npu ¢=085 u t=0,2 MOKHO
nosib3oBaThesl rpacdukoM (puc. 56).

ITo npusenennbiM popMynaM nokasaTeseil paboThl JHBHECIYCKa
BbiOupaerca Ko3dhuuneHT pazbaBieHnst B COOTBETCTBHH C CaHUTap-
UBIMM Tpe6OBaHHAMH NMPHMEHHTENbHO K KOHKPETHHIM MECTHBIM YC-
JoBusiM. [las aToro B coorBercTBuu ¢ «[IpaBuiiaMu oXpaHbl noBepx-
HOCTHBIX BOJ OT 3arpsi3HeHHs CTOYHBIMM Bodamu» [12] ompenensier-
Csl NOMYCTHMBIH cpeaHHit pacxon c6Gpoca OBITOBHIX M NpPOH3BOACT-

ch- X03

BEHHBIX BOJ1 Q6. x0s; MO OTHOLIEHHIO pPAacXoJ0B —oo. B
Cyx

TalJ1. 28 HaXo4uTCA OTBeuaiolluee eMy 3HaueHue Mo. Jlajee no ¢op-
myJie (89) MOXKHO HaiiTH KO3 DUIHEHT pa3baBJenus 1.

Ta6auya 28

Qc6. xoa. Q6. xos.

, x .t K. L A
m, I3 15 . W m, K I ¥ Qcyx
1 1,31 0,03 | 0,01 0,16 50 83 574 1,58 0,32
2 261 0,07 | 0,03 0,17 55 95 7371 194 0,34
3 38| 011 0,04 0,18 60 | 107 8,98| 2,45 0,35
4 521 0,15 | 0,06 0,19 65 | 120 | 11,0 2.60 0,36
5 6,6 | 0,20 0,08 0,20 70 | 134 | 13,3 3,00 0,38
7 93| 029 0,11 0,21 75 | 150 | 16,4 3,48 0,39
10 14 047 | 0,18 0,22 80 | 166 | 19,7 3,94 0,40
15 21 0,79 | 0,29 0,24 85 | 188 | 24,5 4,60 0,41
20 28 1,19 | 0,42 0,25 90 | 210 | 31,6° 5,52 0,44
25 37 1,72 | 0,58 0,27 95 | 240 | 40,6 6,60 0,46
30 45 2,30 | 075 0,28 100 | 75 | 53,6 8,05 0,49
35 53 292 1 0,93 0,29 105 | 320 (74,9 | 103 0,53
40 | 63 3821 1,15 0,30 110 | 390 | 104 | 13,8 0,59
45 73 4,81 1,38 -0,31 115 | 490 | 180 } 20,2 0,69

JluBHECTYCK, COBMeIaeMblil C pEry/JMpyIOLUUM pe3epByapoM,
mpencras/sieT coOOM 3aKPBITHIH KeJae300€TOHHBI  pe3epByap C
pacnoloKeHHbIM B HeM cOpocHBIM BogocauBoM (puc. 57). Huo
pesepByapa yCTpaHBaeTCsi B BHAE HECKOJbKHX NapaJJelbHbIX JIOT-
KOB, HMEIOLIUX YKJAOH He MeHee 0,01—0,02.

B cyxyio moropy crouHasi Boga NpoTeKaeT N0 LEHTPaJbHOMY
JIOTKY ¥ YXOAHT B OTBOAHOH TpyOGompoona. Ilpu neGoablmiux nox-
JAX 3aMOJIHAIOTCA M Apyrue AoTku. [lpu Gosee CHABHBIX LOMAAX
OTBOJHOH TPyOONMpPOBOA He MOXET MPONYCTHTh BCEro pacxoja H
BoJa 3amoJHseT pe3epByap. Ecau pesepByap He B COCTOSIHMIIL
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BMECTHTb Becb IHMKOBBII PaCX0j CTOKA, W3JNHLIKH BOABI MEpesnBa-
10TCSl yepe3 BOZOCJHMBHOe peGpo B BHCAYMEl JIOTOK M 3aTeM cOpa-
CHIBAIOTCSI B BOLOEM.

B Takux JuBHecmycKaX NOCTHTAeTCsi HE TOJNbKO DPeryjHpoBaHHe
CTOKa, HO U HEKOTOpOe OTCTaWBaHWe BOABI Nepen cOpPocoM B BOLOEM.
IIpn GonblUMX KOHLEHTPaUMAX B3BEIUEHHbIX BEIIEeCTB B CTOKax B
pesepByape ocenaet okono 40—509% B3secH:

Puc. 57. JIuBHecnyckK, COBMELLEH-
HBI{ ¢ peryJMpyiolluM pe3epBya-
poM

RN

3apyGexHblil ONbIT NOKa3biBaeT, YTO pe3epByapbl € JOTKOBbIM
JIHOM SIBJIAIOTCS CaMOOYMIIAIOUIMMUCS, TaK KaK oTJjarawoligecs 3
€ro JIOTKaxX 0CaIKM NpH OMOPOXKHEHHWH pe3epByapa CMbIBAlOTCA B
koaaexkTop. Ilepuoanueckuiéi oO6MbIB pe3epByapa Jerko Nnpou3no-
JIMTCA MPH oMoluu 6panacnoira.

[TpuMeHeHNe JHBHECTTYCKOB, COBMELIEHHBIX C PeryJiHpYIOLHMK
pesepByapaMu, MO3BOJISIET NMOJAYYUThL GOMbLIOH CAHUTAPHBIE M 3KO-
1HOMUUecKui 3PdeKT.

[Ipu npoextHpoBauuu 0O6lleClaBHOM KaHaaM3allHW TPyAHOW
3ajlaueil siBasercss BbiGop Ko3dduuuenta pasbasnenus no. Bonb-
ol ko3¢ duureHT pa3GaBieHUs yJayyllaeT CaAaHUTAPHOE COCTOSIHHE
pOJ0EMa, HO YBEJHUMBAeT CTOMMOCTb OTBOAHOro Koasekropa. Ilo
CAHWTAPHBIM COOOpa)KeHUsIM  CJle/lyeT CTPEMHTbCS K OoJblueMy
KoapduuueHtTy pa3baBieHusi, a N0 3KOHOMUYECKUM — K MeHbIleMY.
IIpn cOBMeUIEHMM KaMepbl JIMBHECNYCKa C PeryJupyooluM pesep-
ByapoM JOCTHTaeTCss BO3MOXKHOCTb HasHayaTh JIBa Kod(pdHuuUMeHTa
pa30aBJjieHHs: OQMH — AJsi c6Gpoca B BodOeM, Apyro#l — AJs oTBe-
IeHHs BOABl MO KOJJIEKTOPY Ha OYMCTHBIE coopyxkeHHs. Pasuuuas
HUX ONpejlensieT MOJEe3HYI0 eMKOCTh pe3epByapa.

Iepsbiit — Goablunit  Koshduuventa pasbaBieHus 7, BbIOH-
paeTcsi B COOTBETCTBMH C CAHUTapHHIMM TpPeGOBaHHAMH (MO HeMY
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M HaXonsATcs NoKa3aTead paboThl JIMBHECNYCKAa), BTOPOH — MEHb:
wHi Ko3phuuueHT pa30aBieHHs My Ha3HauyaeTcs MO SKOHOMHYe-
CKUM cOOOpaKeHHsIM.

Perynupyiomas eMKocTb pesepsyapa (mpu 3alOJHEHHH €ro A0
BONOCJUBHOrO peGpa BHCsAYEro JIOTKa) ompenpensiercs no dpopmyne
(56). Koadduumnenr « B 3ToM cayuae Oymer paBeH OTHOILEHHIO
pacxona, nponyckaemoro Ge3 sanosHeHusi pe3epByapa My Qeyx, K
npefebHOMY pacxony Mg Qeyx '

Ny Qeyx ny
o= — - = . (93
”chyx s )
Inuna BopocnusHOrO pe6pa paccuMThiBaerca mo Gopmyse nps-
MOYTOJIbHOTO BOJLOC/IHBA:
[=—9 _ (u, 94
MIHS,’? [ ] ( )
rie H — nanop Ha BomocsuBe B M;
M| — koadduuneHT pacxona, KOTOPBIH MOXKHO NPUHSITH PaB-
HbiM 1,9.
[Ipu pacueTHOM pacxome OOXKZEBHIX BOX pacxod c6poca Q
Oyner paBeH:

Q = Qnozx— ancyx [Ma/cex] . (95)

CpaBHuTeNbHBEIE pacueThl MNOKasbiBaloT (24), uTO yCTPOHCTBO
JIMBHECNTYCKOB, COBMEIIEHHBIX C PETYJUPYIOUMMHE pe3epByapaMH,
NPUBOAUT OJHOBPEMEHHO K CHUIKEHUIO CTOMMOCTH CTPOMTEJNbCTBA
M YJyylIeHWIO CaHHTapHbBIX NOKa3aTejell KaHAIM3alMK NYTEM YBeE-
JuueHus: Kosbguuuenta pasbaBjieHus 7, N5 cOpoca B BOJOEM.
ITonoGuble MuBHeCHYCKH KpaiiHe UenecooGpasHO yCTpauBaTh U NpH
PEKOHCTPYKUMHU OOLIeCIJIaBHBIX KaHaJW3alHi, TaK KaK OHM I0380-
JSIOT YBEJHUYUTb OTBOJOCMOCOOHOCTh TJIaBHBIX KOJIJIEKTOPOB 0e3 ux
nepeycTpoiicTBa WJIM yMeHbUWUTb cOpoC B BOJOEM HEOUMIIEHHbIX
CTOKOB NPH CHJIbHBIX JIHBHSAX.

4. OCOBEHHOCTH PACYETA OYHUCTHBLIX COOPY)XEHHH
OBLUECNJABHOH KAHAJIU3ALUHUH

Jlnst OUMCTKH CTOYHBIX BOA INpu oOllecniaBHOH KaHaJau3alii
MOTYT NPUMEHSTBCS TE K€ COOPYMKEHHs, UTO M NpH pasiesbHON
KaHaJ13aun.

PelneTku MOJKHBI PacCUMTBIBATBCS HAa PacXOll CMECH CTOYHBIX
BOJ C JOKJEBbIMH, KOTOPBIl MOCTyNaeT Ha OUYMCTHble COOPYKEHHS
BO BpeMsi noxns. [lecKosOBKY TaKXKe JOJMKHBl PacCUMTHIBATbCA HA
3TOT pPacXof, NpUYEM YacTb CEKLHil MEeCKOJOBOK MOXKET BKJIOYaTbCA
JUUB BO BpeMsi JOKAs. [UApaBiuuecKyl0 KPYNHOCTb OCajKka peKo-
MeHyeTcsi NMpHHUMaTh paBHON 18,7 mm/cex, KonuuecTBO BbiMala-
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lolllero ocajka B mepecyeTc Ha ONHOrO XHUTesisi — B 2 pasa OoJblue,
yeM NnpefycMaTpPUBAaeTC HOPMaMH NPH pa3lelbHOH KaHAJH3aLHH.

IlpononkureNbHOCT OTCTAMBaHUA B OTCTOMHHMKAax IO COrIaco-
BAHHIO C MECTHBIMH OpraHaMH CaHHTapHOrO Haja3opa BO BpeMs
MOCTYNJIEHHs] NOMKAEBHIX BOJL MOXeT ObiTb yMeHblleHa 10 30 Mun.
O6beM HMAOBOH uaCTH pPacCUMTHIBAETCS JIMUIbL Ha CTOK B CYXYIO
norony. ’

O6BeM Bcex COOPY:KEHHMH s mepepaloOTKH ocajka, BKJouYasl
WJIOBBIE YAaCTH [BYXBSPYCHBIX OTCTOMHHMKOB, HJIOBBIE MJOWIALKH
M MeTaHTeHKH, ypeanuuBaercss Ha 20% mo cpaBHEHMIO C pacueToM
Ha CTOK B CYXYIO MOrony.

Buonoruyeckue ¢GHABTPEl, pacCYMTAHHBIE HA PAacXoOf CTOYHBIX
BOJA B CYXyl0 MOroAy, MOTLYT HNPHHATb BO BPeMsl JOXKMISA Pacxol,
B 1,5 pasa Gonbumuit (T. e. npn kKoahduuneHre pasbaBieHHs Ha
nocneaneM JusHecnycke He Gosbuie 0,5). Tlpm HeoGxoaumoctH
B GMoJIOrMYecKOji OUHCTKe GoJsbliiero KoJHuecTBa cMecH oObeM
thuabTpa crenyer yBeaHuuBaTh.

AsporeHku Moryr meperpyxathCcss 06e3 CHHXKEHMS KauecTBa
OUMCTKH JIMIIb HE3HAYHTEJbHBIM KOJHUECTBOM JOXJAEBHIX BOJ
(0,15 --0,25 Qcyx ). ITo5TOMY a5pOTEHKHM [OMMKHBI NPOBEPATHCS
Ha pacxol CTOYHBLIX BOJ, MOCTYMNAIOUIMH BO BpeMs AOXKIS, 0/ ycTa-
HOBJIEHHS1 BO3MOXKHOCTH BPEMEHHOrO CHHXEHHS CTeNeHH OYHMCTKH,

YcraHOBKM OnA XJODHPOBAHHS MOJXKHBI ~ PaCCUHTBIBATHCA
Ha pacxod BO BpeMsa JOXAs, MOpuYeM N03a AKTHBHOrO
XJIOpPa COIVIAaCOBBLIBAETCSI € MECTHBIMH OPraHaMH CaHHTapHOro
Haj3opa.

Bropuunble OTCTOMHHKM NPOBEPAIOTCH Ha PACXOX BO BpeMs
JOKJS C YYeTOM BO3MOXKHOTO IOBBIIIEHHSI CKOPOCTH TEUYEeHHS Ha
15%. O6beMbl WIOBBIX YacTell MOT'YT He YBeJUYHMBATbhCH IO CpaBHe-
HHIO C PACYeTOM Ha CTOK B CYXYIO IOroay.

Inst nosieli opoUIeHHs] NOMYCTHMasi Teperpy3ka BO BPeMs LOXK-
Jell 3aBHCHT OT MECTHBIX KJUMATHYECKUX M IOYBEHHBIX YCJOBHH,
a TakXe OT PoJa BO3JENbIBAEMBIX CEJbCKOXO3SHCTBEHHBIX KYJBTYD.

Bo Bcex caydasix, Korga OYMCTHbIE COOPYMKEHHS, pacCUHTAHHbIG
Ha CTOK B CYXYl0 TOroiy, He MOI'YyT HpPHHATb PacXoi BO BpeMs
JLOXKISI ¢ YUETOM YKa3aHHBIX Neperpys3oK, MPUXOAUTCA YCTpPaHBaTh
crelpajbHble NOMOJNHHTENbHbIEe coopyXenusi. Muorna OGuosoruue-
\CKasl OYHCTKA MOXKET GBbITb NPHHSTA JIMIIb IJS 4YaCTH CTOKOB, MOCTY-
NalOIHX BO BpeMs NOXK/As; AJAs APYroil yactH mpelycMaTphBaercs
MexaHHueckas OuHCTKa.

CnennaJbHbBIMH JIOMOJHUTENbHBIMH COOPYXKEHUSIMH MOTYT OLITh
perynupyiolyie pesepByapbl MM ocoOble OTCTOMHHKH, paboTaroune
BPEMEHHO NPH MOCTYNJIEHMH NOXKIeBbix BOA. Peryaunpymoume pesep-
Byapbl oueHb 3G (EKTHBHBl NPH CPaBHHTENbHO HeGOMbIIMX obule-
CIJIaBHBIX KaHaJW3auusaXx. B HUX BpeMeHHO 3ajep:KHBaeTcs yacTh
CTOKOB, 4eM ofecneynBaeTcsi MOCTYIJIEHHE Ha OYHCTKY papBHOMEp-
HOT'O pacxoia AONyCTHMOH BEJNHYHHBI,

135



CrneurajbHble OTCTOHHMKH [JIS JOXK/IEBbBIX BOL YCTPaHBalOTCS
npocreiiimeil koHcTpykuun. Ocraiomasics B HMX Hocje Npekpalle-
HUSl JI0XKIAS BOJAa HalNpaBJsieTcsl Ha COOPYXeHHs IaA OHoJorHye-
CKOH OUMCTKH.

Jns pacuera OYMUCTHBIX COOpYXKeHHil 0OlleclaBHOH KaHaau3a-
UMM NPY OTCYTCTBMH MECTHBIX [aHHBIX CPEeLHsIsi KOHLEHTpPalus
3arpsi3HeHHil NOXKAeBBIX BoA npunuMaercs no BITKy 70—80 me/a,
110 B3BelleHHbIM BeulectsaM — 150—300 me/a.



Faasa X!
NOJIYPA3JEJIbHAS CUCTEMA KAHAJVIU3ALUU

1. OCOBEHHOCTH MNOJIYPASJEJNbHON KAHAJIU3ALLUU

ITpu ndnypas eJlb‘Hoﬁ! cHcréMe K4HANM3AUMM HA OUMCTHbIE
COOPYKEHHS NMPNajaloT Bce GBITOBBIE M IPOM3BOJCTBEHHbIE CTOYHbIE
BOZH, a TAKX¢ TaJblé M HOXK/eBble 'BOAL NPH HEOONbLINX HOMAGX;
6e3 ouHcTKH cOpachiBaeTcsi B BOJOEM JIHIIL 4acTb NOXKIEBOH BOAbI
TNPH CHJABHBIX AOKAAX (pHc. 58).

———]

P

o 4

Puc. 58. Cxema noJsypasie/bHo# CHCTEMB! KaHa/lH3allHH

1—6bITOBas CceTb; 2—/0XKAeBasA ceTb; 3—OGIHA KOJJIEKTOD;
4—-pasje/uTeNbHble KaMeph

O6uienpu3HaHo, uTo NojypasjenbHas CHCTEMa B CaHMTapHO-
FMFHEHHUECKOM OTHOLUEHHH Jyullle pasjeibHON M o0O0llecljJaBHOM
KaHaJU3aluH..

B KOHCTPYKTHBHOM OTHOIUEHHM HOJypa3lielbHasi CUCTEMa KaHa-
JH3aLUN ABASETCH cBoeoOpa3HON KOMOMHAIMENl TOJNHOM pasmenh-
Holl m oOulecnsaBHoii. Ona BKJIIOuaeT B cebs LENHKOM CeTH pas-
NeJbHOH KaHaJH3aUMH | TIJaBHBIH KOJJEKTOp oOluecnjaBHOro
tuna. [103TOMy CTpOHTe/NbHAsT CTOUMOCTb IONYpa3JeNbHON KaHaMH-
3allMM, KaK NpaBWJIo, JI0MKHA OBITb HecKonbko Oosblie, yeM IoJ-
HOH pasienbHOH.
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MonypasnenbHasi cucTeMa KaHaJau3amud YNOMMHaeTcsi BO BCeX
yue6HMKaX W CHPaBOYHHKAX IO KaHaJM3allHH, HO CKOJbKO-HUOYIb
pa3BepHYTON XapaKTeDUCTHKH ee Hurae He mpusoiutcs. Pacnpo-
CTpaHEeHHOE MHEHHe O BbICOKOI CTOMMOCTH MOJypa3feNbHOR KaHa-
JM3allid OPUBEIO K TOMY, UTO NPOEKTHPOBIIMKM He NbITAlTCH pas-
pabaTelBaThb  BapHaHTHl KaHAJH30BaHUSA MO M[OJYypa3jiebHOH
cucreMe. MMerores cBesieHuss 06 ycTpoHcTBe TaKOi CHUCTEMBI KaHa-
JIN3allHd JUIIb B HECKOJbKUX 3apyO0exKHHIX ropojiax.

Bce nosbimatoiinecs TpeGoBaHus K OXpaHe BOJOEeMOB H K Oia-
10YCTPOHCTBY HacCeJeHHbIX MeCT M MJOIIaf0K NPOMBLILIIEHHBIX
npeinpusiTHH 3acTaBasIlOT 00pPaTHTb CePbe3HOe BHHMaHHe Ha TaKylo
Gosiee COBEpILEHHYI0O B CAHUTAPHOM OTHOLIEHMH CHCTEMY KaHaJu-
3alli, KaK noaypasjienbHast KaHaJu3alus.
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Yacer cymon

Puc. 59. I'paduk pacxonoB GHITOBHIX CTOYHBIX BOX
B Tpyb6ax MaJsoro auamerpa

YBeanueHde CTPOUTEJIbHOH CTOMMOCTH MOJYypasjenbHOl KaHa-
JU3alud N0 CPaBHEHHIO C pa3flesbHON MPOMCXOAUT 3a CUET YBEJl-
ueHHsl ceyeHHH TPy6 IIaBHOrO KoOJJeKTopa GbLITOBON ceTH. AHaJH3
psila OPOEKTOB KaHa/Ju3alUMK [oKasaj, YTO CTOMMOCTb ObITOBO'
ceTd cocrasiasier npuMepHo 50% or NOJMHONH CTOHMMOCTH pa3nedb-
Hoit ceru (c xosneGanuamu or 40 mo 60% B 3aBUCUMOCTH OT MecCT-
HbIX YCJIOBHH); CTOMMOCTb YK€ IVIaBHOTO KOJIJIeKTopa GBITOBOH CeTH
B CPeJIHMX YCJOBHSX COCTaBJAsieT oKoJao 25% ee CTOMMOCTH.

3HauuTeJAbHbIH CaHUTapHbIH 3G®dEKT JocTuraercsi HOpU OTBOJE
HA OYUCTHBIE COOPYXKEHUSI pPacxojia JOKAEBHIX BOJl, PABHOTO OJHO-
MY-JIByM pacXojaM HPOH3BOJCTBEHHO-OBITOBEHIX CTOYHBIX BoA. I[lpu
3TOM JUHaMeTp TJaBHOTO KOJNJIEKTOpa JOJKeH GhiTh YBEJHUEH
Ha |—2 HoMepa copTaMeHTa, UTO NMPUBONUT K MOBBILIEHHIO CTOH-
Moctd KoaaekTopa Ha 25—30%. Takoe yBenuueHHe CTOMMOCTH
raasHoro Kodasexkropa coctasut 0,5:0,25-0,30<0,04, nau 4% ot
o0ILell CTOMMOCTH pa3fe/bHOH KaHa/JM3allMOHHOH CETH.

W3 storo opueHTHpoBOYHOIO pacyera BHAHO, YTO CTOHMOCTH
KaHaJu3alMOHHON CEeTH, OCYILECTBJEHHOH Mo MoJAypPasieNbHOH cHC-
TeMe, B CPeJHHUX YCJAOBUSIX IpEBbILIAeT CTOMMOCTb Ppa3jeNbHOM
ceTH, BUAWMO, He GoJsee ueM Ha 5%. Taxum o6pa3oM, CIOKUBLIEECH
y CHelMaJuCTOB MHEHHe O BbICOKOM CTOHMOCTH MOJypa3felbHOH
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KaHa/Nu3alluy OKasblBaeTCsl NpeyBeJHuYeHHbIM. Bricokue caHuTap-
Hble MOKAa3aTesNu 3TOi CHCTeMbl BO MHOTHX CJYYasiX MOTYT KOMIEH-
CHpOBaTh YBeJHYEHHe CTPOMTENbHOH CTOMMOCTH Ha 59.

O6umuit raaBHBIE  KOJJIEKTOP MOJYPasfeNbHOH KaHaau3aluH,
OYEBHJIHO, [OJIXKEH pPacCUUTBIBATbCSl HA NPONYCK pacyeTHOro pac-
Xolla npy moJHOM 3anosaHeHHH TPyO6. IIpousBoncTBeHHO-GBITOBas
CeThb paccuuThiBaeTcsi Ha HenoJsiHoe 3anoJsHeHue Tpyb. I[lostomy
KOJIIEKTOP, 3aNpOeKTUPOBAHHBIH [Jis1 OTBOJA OBLITOBBIX M TPSI3HBIX
NPOU3BOJLCTBEHHBIX CTOYHBIX BOJl, MOXKET NPH TeX XKe JuaMerpax
TPY6 NPONYCTHTb [MOMOJHUTENBHO HEKOTOPBIi PacXol MOXKAEBbIX
Boa. Kak BugHo u3 puc. 59 u 60, 3TOT NONONHHTENbHBIH -Pacxol
npy ManablXx guaMerpax TpyO mpeBbillaeT B 2 pa3a NPOU3BOJLCT-
BEeHHO-OBITOBOH pacxoi, a . npu OosblUUX nuaMeTpax Tpy6 —s 1.0
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Yacer cymok

Puc. 60. I'padux pacxomoB GHITOBBIX CTOYHHX BOJ
B Tpy6ax GoJIbIIOrO AHaMeTpa

pasa. DTo MoJ0oXKeHUe MOKa3biBaeT, UTO NPy NoJAypasaenbHOU KaHa-
Ju3aluy Gosiee TOJHO HCHONb3VETCS OTBOLOCNOCOOHOCTBL TJIABHOI'D
KOJIJIEKTOpa.

Oco6bIMH COOPYIKEHHUSIMH NOJIypa3iebHOM KaHaJH3alMd SIBJs-
I0TCS pa3jiesiuTesIbHble KaMepbl, yCTpauBaeMble Ha NPUCOEAUHEHUAX
KOJIJIEKTOPOB JOXKIEBOM CETH K OSIIEMY KOJMJIEKTOpy. DT pas3fenu-
TeJibHble KaMepbl aHaJOrMuYHbl JUBHecHyckaM ofllecnsiaBHON KaHa-
JAU3alKMM ¥ MOTYT yCTpauBaTbCsl Pa3Hoil | KoHCTpykuuu. OObIuHO
O6onee yHOOHBIMU IJIs1 NMOJYPasneJbHOR KaHaJMU3alUM SIBJASIOTCS
pa3fenuTeNbHble Kamepbl (JIMBHECNYCKH) THIa JOHHOTO CJIMBA.
C ycnexoM MOryt ObITb HCHOJIb30BaHbl TaKiKe JUBHECHYCKH, COB-
MeIlleHHbIE C PEryJupyIINMU pe3epByapaMu. IIpu ux npuMeHeHnn
CTOUMOCTb NOJYPa3lefbHOH KalaJu3allHOHHOH CeTH MOXKeT OBITb
JroBeleHa MOUYTH JIO CTOMMOCTH CeTeH TOJIHOH pa3nesbHOH KaHaJu-
3auuu. [TonypasaenbHasi CHCTeMa KaHAAH3alUU C pa3lesuTeNbHbBIMY
KaMepaMH, COBMeEUIeHHBIMH C PeryJupyoolUldMy pe3epByapaMu, B0
MHOTHX cayudasix 6e3 yJopoXKaHHUsl CTPOMTENbCTBA KaHaJH3alLMH MO-
3BOJISIET MOJNYYUTb BBLICOKUI CaHUTApHHIH 3(deKT.

B oTHOLIEHHWHM OYEepeLHOCTH CTPOUTEJbCTBa MOJYpPasiesbHasl
cucTeMa cBoGoHA OT HENOCTAaTKOB OOLIecNaBHOM CHCTEMbl KaHa-
JU3aldy W HMeeT Te e NPEHMMYILIECTBa, YTO M pasfesbHas CH-
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creMa. B ciyyae nanoGHOCTH B MepByl0 ouyepelb MOXKET ocylle-
CTBJSATBHCA JIMLIb NPOU3BOACTBEHHO-ObITOBAst CETh; NOXKJeBas KaHa-
JAN3alUOHHAs CeTb MoxeT ObITh BCerja JOCTPOEHa BO BTOPYIO oue-
peinb.

OuMcTHBIE COOPYKEHUS NPH MoJAypasfesbHOM CHCTEMe KaHaJjH-
3allUd NPOEKTUPYIOTCHA MO NpaBUJIaM, aHAJOTHUHBIM OOGIIecn/IaBHOA
KaHa/lu3aluk. YuuTbiBasi HeGoJblIOe 'yBeJHYEHHe pacxoma fIpH
JLOXKISAX MO CPAaBHEHUIO € MPOU3BOJCTBEHHO-OBITOBEIM PaCXOLOM MpPH
MeXaHUYeCKOH OUYHCTKe, MOXeT BOBce He norpeGoBaTbCA pacuiupe-
Hue coopyXeHuit. [Ipu Guosornueckoii ouucTKe, CJaeLysl YKasaHHIO
MO pacyeTy OUYUCTHBIX COOpPYXKeHui mpu oblecnjaBHOM KaHaJM3a-
1Y, MOXKHO HECKOJIbKO YBEJHUUTb 06beM COOPYMKEHHUH, NMPOEKTHPO-
BaTh chelHaldbHble OTCTOMHUKM HJH NPUMEHATb peryJaupoBaHue
cToka (ypaBHUTeJbHbIE pe3epBYyaphl).

2. OCHOBHBIE TOJIO)KEHUSA PACYETA TOJIYPA3IAEJIbHOH
KAHAJU3ALLUHN

Ilns pacueTa o6IIero raaBHOTO KOJJIEKTOpPa MpPEXkae BCEro Heol-
XOJUMO YCTAHOBUTb BEJIWUHHY NPERENbHOrO NOXKIS, CTOK MPH KOTO-
poM He cOpacblBaeTcsi B BOJLOEM H MOJJEXHUT MOfaye Ha OUHCTHbIE
coopyxeHnus. B Hacrosimiee BpeMs He CYIIeCTBYeT ONpeLeJeHHBIX
HOPM TaKoro JoXas M pa3paboTKa ux siBAfeTcs 3ajnaueil nanbHel-
wHx uccaenosanuit, Tlpu pemenun sToro Bompoca HauGosee mpa-
BHUJIbHO OPHEHTHPOBATbCS Ha TY HMHTEHCUBHOCTb CTOKA4, KoTOpas
nosydaeTcss MPH MofKe YJIHYHBIX Npoe3[oB. DTa HHTEHCHBHOCTb
co3naer YCJAOBHA IJsi CMbiBa BCEX 3arpsf3HEHHH C TMOBEPXHOCTH,
MO3TOMY CTOK TaKOH HHTEHCHBHOCTH O6e3ycqoBHO LesecooOpasHo
HanpaBJ/sATh Ha OYUCTHble COOPYXKEHHs, a He cOpachiBaTh Helocpel-
CTBEHHO B BOLOEM.

IlaHHble HaGJIOACHUHA NPH MOMKe MPOE310B MOJHBOYHO-MOEY-
HBIMM aBTOLHCTEPHAMH MOKa3biBAlOT, YTO UHTEHCUBHOCTH CTOKA
TMPU 3TOM MOXKeT ObITb MPHHATA COOTBETCTBYIOILEH J0XKI0, 38 KOTO-
puiit Bhmafaer | mm ocagkoB. OTiocs TOT AOXKAb K H-MHHYTHOM
MPOLOKUTENBHOCTH (T. €. KO BPEMEHM MOBEPXHOCTH KOHUEHTpPa-
IIMK), moJiyyaeM MHTEHCUBHOCTb AOXKAS, KOTOPHIH [TaeT npelesbHBIN
CTOK:

gs= 'E]',‘ +166,7 =33 a/cex-2a.

AToT 10X b XapakTepuayercs obiel GopMyJIoi:

g= qst-nS" =%‘:ﬁ [4/cex-2al. (96)

I—IafmeM 4yacTOTy BbllMageHHUd TMNpeaeJbHOro [A0XAad, KoTopa#,
O4YeBUIHO, 6yzLeT HEOJIHHAKOBOH B pa3HbIX KJAUMaATHUYECCKHUX YCJO-
BUAX WU OYAeT 3apHCCTb OT mapaMerpa (GopMyJabl HHTEHCHBHOCTH
JLOXKIACH gag.
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Vuutbisas 3aBMCHMOCTb MHTEHCHBHOCTH OT fiepuona onHOKpat-
HOTO TNpeBbilIeHUs [Jsi YaCTO MOBTOPSIIOUIMXCA JOXKIAeH, MoxXKeM

HanucaTtb paBeHCTBO:
3, —
. 920’ ( pnp‘"‘)
.33.5" _ T l/

tn - " ’

rae pnp nepuos OAHOKPATHOrO NMpeEeBbILIEHUA NMPEeAeJbHOIO JOXK /5.
Pemaem PaBeHCTBO OTHOCHTEJIbHO Prp

33 (1 —
pl|p=[ q(w 4nt) —I" ] (97)

[Tpu cpennem 3HaueHWM TNoOKasarteasi crenedu n pasHbiM 0,67
YacToTa Bbilla/IeHUs MPEJENbHOr0 0K 15t

. q2 3
oy = | G| (98)

Pacyerbl no ¢opmyse (98) nmokaselBaloT, YTO 4acToTa Mpeje/b-
Horo noxas (t=0,20) nmpu g=60—19, npu g=80—28, npu
g=100—35.

Pacxon JloX7aeBblX BOJ, NOCTYNalOWUX B OGLIMA TJaBHBIH KoJi-
JIEKTOp, JIETKO MOXKeT ObITb ONpeJesNeH NMyTeM YMHOXEHHsI pacuer-
HOTO pacxola MNOX/IeBOH CeTH Ha HEKOTOpblil Ko3pduuuenrt k.
9ToT KO03((UUHEHT HAXOAUTCS IO COOTHOLIEHHIO pacX0JoB NpPH
HOXIAX Pa3HOH MOBTOPSIEMOCTH C YY€TOM NEPEMEHHOCTH KOo3(pdu-
LUHEeHTa CTOKa: ‘

Qup Vpmp—= .1'2_ 13 b2 99
0, — |t ma+cen] ~ | marern| > 9

rjie an u Qp— pacxo[bl COOTBETCTBEHHO NMPH MPeNeNbHOM 10, 1C
¥ PacueTHOM;
P—TnepuoJ, OJHOKPATHOrO MpPEeBLILEHHs, MPHHATLI
NpH pacuere JOXKAEBOH CETH.
Hanpumep, npu p=1 u g2=280 nonyunm x;=0,114, 1. e. pacxo,
JIOXKJEBbIX BOJl, NOJaBaeMblx B OOIIMH IJIaBHbIfI KOJJEKTOP, PaBCH

1 o
npubAU3UTENBHO —7~ Ppacxola B JO0XKJEBOH CeTH.

k1=

Eciiu 0603HaUHTb OTHOLLEHHE pacxoja JoX1eBbX Boj Qp K pac-
X011y NMPOH3BOACTBEHHO- ObITOBBIX CTOYHBIX BoJ Qg uepe3 s, To mpe-
JesbHbI J0XK/eBoOH pacxon B oOlleM TIJaBHOM KossiekTope Qpp
MOXHO BbIPa3UTh:

an = lep= kisQ6‘ (100)

CyMMmapHblli pacxXoi CTOYHBIX BOJL B OOGINEM IVIaBHOM KOJIJIEK-
TOpe uepe3 MPOU3BOJACTBEHHO-OLITOBOH PacXoji BbIPA3HTCS:

Qs+ Qup = (ks + 1) Qo (101)
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Conocrasnsis dopmyast (101) u (75), MoxHo oBHapyKHTH
I'eKOTOPYIO aHAJ/IOTHIO MeXIy Npou3BeleHHeM kS H Ko3dhduuHeH-
TOM pa306aBJeHHS My, XapaKTepHU3YIOIMM OOLIECNAaBHYI0O KaHAJIM-
3allHOHHYIO CETh.

Pacxon c6poca B BonoeM uepe3 pasjieMTeNbHYI0 KaMepy, HEOO-
XOAUMBIH 12151 ee pacyeTa, ompegenurcs Gopmysnoii:

Qs = (1—4y) Qp’ (102)

rae Qp— pacueTHblii pacxoa AOXK/EBbIX BOJ, MOAXOASLIMX K pas-
JEeJHMTENBHON KaMepe.
Cpenuuii ronoBoii c6poc 10XK/AeBBIX BOJ Uepe3 pas3ieNUTEeNbHYIO
KaMepy B BOJI0OeM oINpejefsieTcs aHaJOrMyHo cOpocy uepe3 JHBHe-
CIyCKH OOlIecnaBHON KaHaJH3aLUK:

Woon = ks Qutok” [#], (103)

rie l,— pacueTHoe BpeMsi NpPOTOKAa [OXKJAEBLIX BOJ A0 pasfiesu-
TeJbHON KaMephl B MUH,
k" — ko3¢ HUIMEHT, 3aBUCAILHUHA OT Mpp.

Kosdpduuuenr x” Gepercs mo Tabsa. 28 ¢ yueToM TOro, yto
=m0'

Jna cayuasi, Korja Hepuoj OJHOKPATHOrO MpEBbILIEHHs 15
pacuera JOXIEeBOH KalaJH3aLHOHHON CeTH TPHHAT paBHBIM | rony
1 koapduunent tv=0,20, B Taba. 29 npuBeleHbl 3HAYEHHS M, H
Ky 1J151 pa3HbIX BEJIHUHH MapaMeTpa §ao.

Myp

Ta6auya 29
2 Map Ry
40 10 0,260
50 15 0,199
60 19 0,160
70 24 0,133
80 28 0,114
90 32 0,098
100 35 0,086
150 51 0,053

Pacuersl mo ¢opmyJie (103), a takxke o6paGoTka MeTeopoOJIOTH-
YeCKMX JIaHHbIX MOKa3blBalOT, YTO HPH MOJNYpa3JieIbHOH CHCTEME
KaHa/nu3aluu npeobiajaloliee KOJAUUECTBO TOXJEBBIX BOJ 3a BecCh
Ce30H BbINAJEHUsI JOXJeH MOCTylmaeT HAa OUHUCTHBIE COOPYXKEHHs.

Ilpu nmpumeHeHHMH Ha MoJaYpas/leJbHONH KaHaJu3aUMH pasjenu-
TeJbHbIX KaMep, COBMelllaeMbiX C PeryJHpyloLIUM pe3epByapoM,
pacxoj MOCTYNJIeHHs] DOXK/EBbIX BOJ B OOGLIUHA KOJJIEKTOD ompeje-
JISIETCS YMHOMXEHHEM pacyeTHOIo pacxoja AOXJIeBblx Boj Qp Ha
HEKOTOPbIf KO3 (DHUIUEHT K, OTIMUHBIE OT Ko3pPuuMeHTa K.
TMocnennuit Gyner onpenensitb pacxof, 3aJepXKUBaeMblii B peryJau-
pywoiiem pesepByape. KospdunueHt Ky jomkeH BbIOUpaTbes MO
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TEXHHKO-9KOHOMHYECKHUM coobpaxenusm. Buaumo, on 1omxen Gbiti
TakuM, 4To6bl Qyks OblTo OM3KO K Pacxoly NpPOM3BOACTBEHHO-
OGbITOBBIX CTOUHBIX BOJI.

Perynupyrouiyio eMKOCTh pe3epByapa (NpH 3aNloJHEHHH ero 10
BOJIOCJIMBHOrO pebpa JIOTKA) CaelyeT onpenetsith no ¢popmyise (56).
Koaddunuenr o ags 1aHHOrO cjayuas OKa3biBaeTcsi paBHBIM:

o2 (104)

Mpumep. K paspeantenbHoil KaMepe NMOAXOAMT PacXoj HOXKMIEBHX BOJ, pas-
woiit 250 a/cex. Ilpou3BoacTBeHHO-GBITOBOH pacxox B OOLIEM KOJJIEKTOpPe COCTAB-
nsier 20 afcex. Tlapamerp ¢GoOpMy/ibI HHTEHCHBHOCTH ¢0=70, TMepuHoA OLHOKpaT-
HOro npeBbllueHus npuusT paBHeiM | roay. ITo dopmyne (99) nau rtabua. 29 ua-
xonuM & = 0,133.

Pacxoa noxaeBblX BOJ, NMOCTYNAalOUHX B IVaBHBIA KOJJEKTOp, NMpHMeM paB-
HbIM POU3BONCTBEHHO-6bITOBOMY pacxony — 20 a/cex.

Torpa KoadduitneHT R u3 dpopmyast (100) onpeneautcs:

k2= 70 = 12520 —008.

Jlas onpeneeHlst eMKOCTH perynmpyloméro peaepsyapa no dopmyae (104)
1taxoqnM:
0,08

= 3733 =0,60.



Farasa Xl

NMPUEM JPEHA)XHBIX BOI B IOO)XIEBbIE
KAHAJIU3ALLUH

1. JPEHA)X HA TNJIOWAJKAX TNPOMbBIIJIEHHBIX MNPEANPUATUM
H NPUEM JPEHAXKHBIX BOJ B JNOXIEBbIE KAHAJHU3ALUH

Ilns moHMXeHWs YDOBHSI TPYHTOBBIX BOJ Ha MJOLIaAKax Npo-
MbILIJIEHHbIX MPEANPUATHN HHOrAa ycTpauBaeTcs ApeHaxK. IIpoek-
THDOBaHME JIpEHaXa sBJseTCd CNeHuaabHbIM BompocoM. Hekoro-
pble cBejeHUs 00 YCTPOHCTBe IPEHAaXKHBIX CeTeil paccMaTPHBAKOTCS
HYUXKe JIMIIb B TOH Mepe, B KakoHl 3To CBs3aHO ¢ OGCHYXHMBaHHEM
JdpeHaxel CUCTEeMOH [oXKIeBOH KaHaJu3alluu.

[y6uHa NOHMXKeHUs YPOBHSI I'PYHTOBLIX BOJ, CYMTasi OT NMOBEpPX-
HOCTH 3€MJIM, Ha3blBaeTcss HopMo#l ocywenus. [locnenHsis 3aBucut
oT uenell npeHaxa. Heo6XonuMoCTb MOHHXKEHUSI YPOBHS PYHTOBbIX
BOJ MOXET BbI3bIBaTbCA TpPeGoBaHHEM YBEJNHUEHUsT TOMYCKaeMbIX
HaDPPY30K Ha OCHOBAHMA COOPYXKEHMH, IPefOTBpAllEHHsT BO3MOX-
HOCTY TIONajaHusl BOAbI B 3arayOJieHHble INOMEIIeHHsI WIAH COOpY-
XKEHUS, KOrja YCTPOHCTBO COOTBETCTBYIOUIEH rHApPOU30ASLHH BbI3bl-
BaeT 3HAUUTEJNbHbIE TPYNHOCTH WJIH HelleJecoob6pa3Ho, a TaKxke
TpeOoBaHUAMH CaHUTADHOrO XapakKTepa M JAPYTHMH COOOpaKeHH-
siMu. JIJ1si HaceJleHHbBIX MeCT HOpMa OCYIUeHHsi JIO/2KHa OBbITb He
Medbue 1,2—1,5 u.

OCHOBHBIMU BUAAMH APEHAXKEH SIBJSIOTCH CHCTEMaTHYECKHH, 10-
JIOBHOM, 3alUTHbIH H KOJbIEBO.

CucremaTuyeckuii JpeHa)k TNpUMEHseTC TIJIaBHEIM o6pas3oM
TGra, Korga npu OJNH3KOM 3aJjeraHuu BOjOymopa IHTaHHe LPYH-
TOBBIX BOJ MPOMCXOJAHT 3a CUeT MPOCAauMBaHUs aTMOC(EDHBIX BOJI.
CucreMaTHYeCKUll [DeHaX MNpeCTaBaAseT COGON O6LIYIIO NPaBHJIb-
HYIO CHCTEMY JpPeH — OCYLUHMTEJIel, Pacno/OXKeHHbIX Ha ONpejeneH-
HOM paccTOSIHMH [APYr OT Apyra.

[onoBHOl npeHa) yCTpauBaercsi /s IOJHOTO MAH 4aCTHYHOIO
nepexsBaTa PYHTOBOro MOTOKA, ABHMXKYIIErocs ¢ HaropHoOH YacTH K
ocymaemoit Tepputopuu. OH COCTOHT M3 OJIMHOYHON JpEHbI, paclno-
JIOXKEHHON y TpaHHLbl OCyllaeMoil IJIOIWIaAH CO CTODOHHLI JBHXKeE-
HHS TPYHTOBOrO IIOTOKA.

3alluTHBIA JipeHaX B BUJE OJMHOYHOH JPEHbI NMPOKJaAbIBAETCS
Bao/b Gepera BojgoeMa B TeX CJayyasiX, KOTJa BBICOKHH ypOBEHb
I'PYHTOBBIX BOJI BbI3blBAeTCsi MOJNOPOM T'PYHTOBOI'O NMOTOKa CO CTO-
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poHbl BofoeMa. ITono6GHoe 3a6onaunBaHHe YacTo Hab/I0LaeTCs NP
COOpY2KEHHH IIJIOTHH.

KonbueBoli apeHa)k ycTpauBaeTcss NpPH HEOGXOAMMOCTH MOHH-
3UTh ypPOBEHb TPYHTOBBLIX BOJ Ha HeGOJBLIOM Y4YacTKe, 3aHSTOM
OTAENBHBIM 3JaHUEM HJH coopyKeHHeM. Tako#l JpeHax mpencras-
JaseT coboll 3aMKHYTOe KOJbLO ADEH, H30JUDylollee TPYHTOBbIE
BOJbl y4acTKa OT BHELIHEro BJIHSHUA C yAaJeHHeM BOJbl H3 HEro
'CaMOTEKOM HJIH OTKauyKoi. ¥ poBEHb 'PYHTOBBIX BOJ Ha OKOJIbIIOBaH-
HOM yyacTKe YCTaHaBJIHBAaEeTCsi Ha OTMETKe JpeHaxKa.

B ycnoBusx mioliamok MNPOMbLILEHHbIX NPEANPHUSATHH yCTpau-
BalOTCs JHULIb Tpy6GuaTble ADEHaXH, cocTosiliHe M3 TpyGomposona
H JIpeHHDYIOLLero 3amnoJjHeHHs TpaHuweH. [las gpeHaxeld mpume-
HAIOTCA CNelMasbHble JpeHaxHbie O6e3pacTpyOHble TOHYAPHbLIZ,
KepaMHYecKHe KaHaJW3alHOHHble, GETOHHbIE M acGecTOLeMEeHTHHIE
Tpy6hl. Ilpu ykaanke pacTpyOGHBIX TPyG HUKHSSI YACTb CThIKa KOHO-
MaTHTCSl HA !/3 BLICOTHI, a BEPXHsAA YacTb He 3ajeNblBaeTcs; MNpH
3TOM BEDPXHIOI0 YacTb pactpyba peKOMeHIyeTcs CKajabiBaTh. [lpe-
HHpyMOLlasi 3achbilKa TpaHUIeH IPOH3BOAMTCA LieOGHEM, TpaBUEM U
KPYNHBIM IIECKOM B JiBa WJH TPH caosi. KpynHocTb hpaKuuil B cocejl-
HHUX CJIOSIX 3aCbIKH JOJI2KHA OTHQCHTbCA Kak 1 K 6—8,

I'pyHTOBBIe BOAbI M3 JPEHAXKHbIX CUCTEM YAAJSIOTCS B BOLOEM,
pPyubu wiau oBparH. /st cokpalieHHs AJHHBI OTBOAHBIX JIMHUII Bbl-
MyCKH M3 JPEHaXXHbIX CHCTeM IeJecoo0pa3Ho NPOeKTHPOBATH B
AOXKJEBYI0 KaHa/JM3allMOHHYIO ceTb. Ecniu 1oxXjgeBas ceTb paclo-
J0XKeHa Ha 6oJiee BBICOKHX OTMETKax, YeM IpeHax, TO BHIMYCK B
LOXJIeBYI0 KaHaau3aluio 6yJeT BO3MoOKell NMPH CrellHaJbHOM yBe-
JHYEHUH TAyOHHBI 3aJ10JKEHHUsI KOJIJIEKTOPOB KaHaNH3allHH WIH IIPH
COODYKEHHH HAaCOCHBIX YCTaHOBOK [JIsl MEePeKauyku JIPeHaKHbIX BOL.
DTOT BONPOC JO/IKEH PeliaThbCsi Ha OCHOBE TEXHUKO-3KOHOMHMYECKUX
pacueTos. A

Ha nnowankax npoMbllJIEHHBIX NPEeNNPUATHH MOTYT BCTpe-
yaTbCs arpeccHuBHble TDYHTOBble BOMbl, pa3pyulaiolle AeHCTBYIO-
e Ha Geron (mpusnoxenue 10). B Takux ycnoBusx apeHax ycTpa-
MBAaeTcsl U3 FOHYapHbIX WM KaHAJH3aWMOHHBIX KepaMUUYEeCKHX TpYO.

2. COBMEWMEHUE NPEHA)XHBIX JIHHUHA
C KOJUVIEKTOPAMHU JNOXXIEBbIX KAHAJIU3AUUN

Jnst cHHXKEeHHS] CTPOHTENBHOH CTOMMOCTH HWHXKEHEPHBIX ceTel
Ha IJIollaJKaxX NPOMBILIJIEHHBIX MPEJNPUATHIl B MoC/eHee BpeMs
CTaJ/10 UHOTJa NMPHUMEHSATbCS COBMeRIlleHHe JPEHaXKHbIX JHHHH C KoJ-
JekTopaMu poxJaeBoil kananusauuu {33, 34]. OTkas or mpokaanky
CHelHaNbHbIX JIPEH M YCTPOHCTBO KOJJIEKTOPOB JOXKIEBON KaHAaJH-
3allMH, Tak 4ToObl B HHUX IPOHHKaJa TPYHTOBas BOJa, MPHBOAHT
K 6OJIbIION IKOHOMHH NPH CTPOUTENBCTBE. _

KOHCTPYKIMA KOMJIEKTOPOB COBMEIEHHOH [peHaXHO-10XK1eBoil
CeTH OTJIHYaeTcss OT JOXKAEBOH TeM, UYTO BepPXHAS YacTb CTHIKOB
Tpy6 He 3ajejbiBaeTcsi, a OOKJIajJbIBAaeTCsi CTEKJISHHOM BaToOM HJIH
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mxoM. [Tpu npokianke B OJHOPORHBIX MeCYAHBIX M JIETKHX CYriH-
HHCTbIX FPYHTaX TpaHIeM 3achilaloTcsi MEeCTHbIM TPYHTOM; Ha1
BepXHEeil YaCTbl0O CTHIKOB yCTpaHBaeTcs ABYXCJOHHBIH (HABTD 3
cnoes Ttonmuuoi 100 mm: mpuneratomero K Tpybe — rpaBHUHOTO
(kpynHocTbio | —5MM) 1 BHelllHero—necyaHoro (kpymaocrbio 0,25~
1,0 mm).

ITpu npoknajixe KoMJIeKTOPOB B HEOJHOPOAHBIX IPYHTAX ¢ QHUABT-
DYIOLIMMH MPOCAOHKAMHM WM B MaJIONPOHUIAEMbIX T'PYHTaxX lecya-
HYI0 3aCbIIKy Hax TPyOOoil peKoMeHJyeTcss BBIBOAUTb BBEPX Tak,

yTo6bl OHa OKaHYMBaJacCb HECKOJNBKO BbILIe
&% YpOBHS TPYHTOBBIX BoA (puc. 61). IByx-
gggge;;;,o@eggﬂwf R CJAOUHBIH (UABTP B 3TOM cJayyae cCaelyeT
yrnagri” cemi ) ycTpaWBaTbh Hajl BepxHe#l yacTbio TPyOwl MO
BCell ee JJIMHE, a HEe TONbKO Hal CTbIKaMH.

Pabora coBMelieHHbIX JpeHaXHO-A0XKIe-
BbIX cCeTefl elle MaJo H3yueHa M OMNBIT 3KC-
) 2 miyaTallid TaKHX YyXe MOCTPOEHHBIX ceTeil

" noka ne ofobwen. [loxnesas KaHaiu3alus
4 {E NpH  BbNAafeHHH JOXKJeH, NpeBbliaroLX
N R pacueTHble, paboTaer NOJ HaNOPOM, I03TOMY

g . U3 COBMELUEHHBIX ceTell MHOTa MPOUCXOAUT
Puc. 61. Idpenask- 3Kc(UAbTPALMS  [0XKAEBOH BOJBI B TPYHT,
HO-noKieBas Tpy6a  UTO MOXET BbI3bIBAaTb BPEMEHHBI/I TOLAbEM
B TI0X0 GuAbTPylo- YPOBHA TPYHTOBbIX BoA. OfHaKo, yuuThIBas
WHX rpyHTAX KpaTKOBPEeMEeHHOCTb DPaboThl CeTH C Hamop-

~ HbIM DeXHMOM M HeGOJBLIYIO BeJHUHHY

llaTiopa, He/b3s yTBEpXKJ1aTb, YTO IMEPHOJNHYECKHE HapYyLIeHHS
paboTsl JpeHaXka NPHBEAYT K CePbe3HbIM MocaexcTsusiM. Cyuie-
CTByeT MHEHHE, UTO BO3HHKAIOWMN TPH 3TOM OOGPATHBIH TOK BOIbI
[[POM3BOJIAT MPOMBIBKY (HJbTPYIOLIEH 3aCBINKH, CJeL0BaTeNbHO,
yJayullaeT yCJNOBHS SKOMJyaTallid ADEHaXKHO-IO0MKIEBOH CHCTEMB,

CoBMelleHHe J0X/eBOH M JPEHaXHOM CETH HeMb3st PEKOMEHJ0-
RaTh NPH MaKDPOMNOPHCTHIX NPOCALOYHBIX I'PYHTaX H BOGJH3H OTBET-
CTBEHHBIX 3JlaHUM. .

Ilenecoo6pa3HOCTb COBMEILEHHS] JOXKIEBOH H JPEHAXKHOH CETH
3aBHCHT OT MHOTHMX MecTHbIX ycaoBuii. ITo Hopme ocyluenns B psije
clyyaeB MOXET NoTpeGoBaTbCs 3HAUHTENbHOe 3arnybjeHHe KoJ-
JIEKTOPOB JOXKJEBOHl KaHa/JM3allMM, a pacHoJIOXKeHHe WX B MJaHe
MOXET He OTBeuaThb TpeGoBaHHMSAM ycTpoiicTBa JpeHaxa. B Takux
yCIOBHAAX COBMeLeHHe JO0XJAeBOH M JPeHaXXHO! CeTH MOXET BbI3-
BaTb JHLIb YyJ0pOXKaHWe cTpouTeibcTBa. Hano mosarath, uto BO
MHOTHX ClyyasiX ONTHMaJbHbIM pelieHHeM Oynet 4YaCTHUHOE CO-
BMellleHHe OTAENbHBIX JADeHaXKHbIX JHHHH C KONJIEKTOPaMH MOXKje-
BOM KaHaJaH3alHH.

HenonyctuMo ycTpoficTBo 00beIMHEHHON IpeHaXHO-L0XKIeBoil
CeTH NpPH HaJHYHM Ha MJOILaZKe NPEeANPUSTHS arpecCHBHBLIX I'PYH-
TOBBIX BOJl, pa3pyllaloux O6eToH.
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Meronuka pacuera N0XKAEBOH KaHaJM3aLHOHHON CeTH MPH CO-
BMEUIEHHH €e C APEeHaXHOH cucTeMoll ocTaercss 6e€3 H3MEHEHHsL.
Pacxonbl TpyHTOBBIX BOJ OOBIYHO HACTOJMBbKO MaJbl IO CPABHEHHIO C
pacxonaMy JOXKJIEBbIX BOA, YTO OHH MOLYT He YYHTHIBATbCH.
B oTenbHbIX cayyasX, KOrla Pacxoisl TPYHTOBBIX BOJ AOCTHTalOT
3HAUMTENbHBIX BEJMYHH, NPH THADPABJIHYECKOM pacyeTe NOXKIEBbIX

KOJJIEKTOPOB HX CJaenyeT ﬂpHﬁaBJIﬂTb K pacyeTHbIM pacxonaM
0K 1EBLIX BOM.
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F'rasa XIIl
NEPEKAUYKA NO)XIAEBbBIX BOJ

1. YCJIOBHS, BbI3bIBAIOWIME HEOBXOLHUMOCTb NMEPEKAYKH
JO)XIAEBbIX BOL, U THUIIbI HACOCHbBIX CTAHLHH

B HeKOTOpbIX MeCTHBIX YCJOBHsSX Heu3bexXHa nepekauka goxie-
BbIX M TanblX BoJ. IlocTosinHas nepekauka HeoOXOAHMa C TEPPHUTO-
PHH, PacHoJOXKEHHbIX B 3aMKHYThIX KOTJIOBHHAX, HJH IIPH BbICOKOM
ypOBHe BOJbl B BoJOeMe M pa3MelleHHH MJIOLIAAKH IPOMbBILIJIEH-
HOTO NpeanpHaTHs Ha 00Ba/JOBAHHON IJs 3alUUTHl OT 3aTOMJEHH:A
repputopuu. [IpH pacnonoxeHHu MJIOLMIAJKH Ha HH3MEHHBIX TePpH-
TOPHSIX B HEKOTOPLIX C/AYYasiX 3akpbiTas J0XKJAeBas CETb HACTOJIbKO
3aryy6/seTcsl, 4TO BBITYCK B BOJOEM CTOUHBIX BOJ CaMOTEKOM CTa-
HOBHTCSl HEBO3MOXKHBIM.

-Heo6xonuMocTb nepekayku JOXAEBbIX BOJ MHOTZA MOXET BO3-
nukatb nepuopnyecku. Ciona OTHOCATCH c/ayyaH BBIYyCKa LOXe-
BbIX BOA B BOJOEM C NEPHOAMUYECKH NMOJHHMAIOLUUMUCA YPOBHAMHU .
710 OTMETOK, BbI3bIBAlOMIMX 3HAyHTEJbHOE INOATOIJIEHHE JI0XK1EeBOli
KaHaJW3alMOHHOH ceTH. Takue NMOLBEMbl YPOBHEH MOTYT BHI3LI-
BaThCs BECEHHUM CHErOTasHUEM HJH JIMBHEBHIMM TIaBOJAKaMH B
11e6oablINX BOAHbIX MpoTokax. Eciu nmogbeM ypoBHS BOIBI B BOJO-
CMe CBSI3bIBA€TCSI TOJNbKO CO CHEroTasiHMeM, TO BPEMEHHbIH Moanop
CO CTOPOHBI BBITYCKAa MOXET H He SABJAATbCS MPENATCTBUEM /5

CTOKa MaJblX PacXojioB TajbiX BOJ M BOJbB OT HEGOJMbIINX NOXKIeH
(puc. 62).

[8.8

<
1

Puc. 62. CxeMa BbimycKa HOXAEeBbIX BOA MpH MOANOpe
CO CTOpOHH BOAOEMa

[Tepuonnueckas mnepekauyka MoXKIeBbIX BOJL MOXKET MPOEKTHPO-
BaTbCSl TaKXKe MPH BbIIYyCKE B MOPS C CHJAbHBIM KoJieGaHHEM YpoB-
Hell Npu NpHUAMBAaX W OTIHBaxX. Ecan niomanka npeinpusiTus pac-
no/loXKeHa Ha HHU3MeHHoMm Oepery, NpH MpPUIMBAX MOXET HMETb
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MECTO 3HaUMTEJbHOe MOJATOMJIEHHEe JOXKAEBOH KaHaJH3allMOHHOMH
CeTH W OTCIOJa HEBO3MOXHOCTb OTBENEHHS IO HeH pacueTHHIX pac-
X0JI0B CTOKa.

ITpn mpoekTupoBaHMM oOLlecn/IaBHOH KaHA/JIM3alMOHHOHN CeTH
B YCJOBHAX, aHAJOTMYHBIX H3JOXKEHHBIM, TaKXe MOXeT HOTpe6o-
BaTbCsl MepeKaykKa JOXAEBbIX BOA KaK Ha OYMCTHBIE COOPYKEHHS,
TakK ¥ B INBHEOTBOJ, H3 JIUBHECITyCKa.

Pe3kasi HepaBHOMEpPHOCTb pPAacXoJ0B CTOKa JOXKJEBbIX BOJ,
JOCTHTAIOUIMX B HEKOTOPble KPaTKOBPeMeHHble HepHOJbl OOJbIIMX
BEeJHUMH, BBIHYXKJAeT COOPY¥XaTb Ha JO0XAEBOH KaHAJHM3aLlMOHHOMN
CeTH HACOCHble CTaHIUM OOJDbIIOH NMPOU3BOAUTENBHOCTH, KOTOpBIE
IJMTeqbHble mepuoasl Ge3neHcTBYIOT. B cBfsM ¢ 3THUM nepekauka
JIOXJeBbIX BOJ OOXOAMTCA JOPOro M JOJNKHA INPOEKTHPOBATHCS
JIHUIb B HCK/IIOYHTE/bHBIX CAydasX.
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Puc. 63. Hacochas craHuus AJs nepekaukH AOXKAEBBIX BOJ

1—3J1eKTPOMOTOD C BePTHKAaJIbHBIM BaJOM; 2—NpomeJJiepHble HaCOCH!;
3—pemieTka ¢ nposopoM 25 MM

Bce HacocHble cTaHIMM, yCTpauBaeMble Ha JOXKIEBOM KaHaJu-
3allHOHHON CETH, ecAM B Hee He CNYCKalTcs IPOH3BOACTBEHHbBIC
CTOKH, SIBJASIIOTCS CTAHUHSIMH MePHOAHUECKOro JeicrBus. HacocHbie
CTaHIHH, COOPYXKaeMble Ha HPOHU3BOJCTBEHHO-0XKIEBOH CETH, 10J-
JKHbl TOCTOSIHHO NepeKauuBaTb NPOH3BOJCTBEHHbIE CTOKH H IHEpHO-
JHUECKH J0XJAeBble Boabl. B ocobywo rpymnny ciaeiyer BbIAEIUTh
HacoCHble CTaHIWHM, TMEepeKauuBalOllHe CTOKU JIWIIb B ONpeleseH-
Hble TMEepPHOJbl Toja, HalpHUMep, BO BPeMs BECEHHEro HOJIOBOJbS.
Takue cTaHIWM MOTYT KOHCEPBHPOBATbCH Ha 3HAYMTENBHYIO YacCTb
roga ¥ HOArOTaBJIMBATBCA K MYyCKY B ompeldesieHHble (CPOKH
(puc. 63).
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2, OCOBEHHOCTH NPOEKTUPOBAHHUSI HACOCHBIX CTAHLUA
IJi1 NMEPEKAYKH JOXIEBBIX BOJ

HacocHble craHuuHM, npefHa3HaueHHble MJIsSi NMEPeKauyKH HOXKIe-
BbIX BOJZ, IPOGKTHPYIOTCA MO0 OOIMM NPaBHJIaM, CYLIECTBYIOLLHM
IJ1s KaHaNM3allMOHHBIX HAaCOCHBIX cTaHuuil [22, 35].

B cocraB KaHa/nM3allMOHHBIX HACOCHBIX CTAHIHMH BXOAST IpHEM-
HbIl pe3epByap, MalUMHHOE OTAeJeHHe, B KOTOPOM pa3MellaloTcst
HacoChbl U JBHraTesH, 1 NPOH3BOJCTBEHHO-BCIOMOraTe/abHble H ObITO-
Bble NOMeIeHHs.

EMKocTb mpHeMHOro pedepByapa HaCOCHBIX CTAHUMI IJsi mepe-
KauKH JOXK/EBLHIX BOJ, ONpeleNsieTcss aHaJOTHYHO €MKOCTH PeryJu-
pylolllero pesepByapa.

Kosdduurent o, ABasiolluiics B NaHHOM clydae OTHOLUEHHEM
CYMMapHOHl [pOHU3BOAHTENbHOCTH HAcOCOB K IOCTynamolleMy Ha
HaCOCHYIO CTaHIINIO PacXOLy AOKJAEBbIX BOJ, BHIGHPAeTCss Ha OCHOBE
TEXHUKO-DKOHOMHUYECKHX CO0OpaKeHHil C yYeToM CHHXKEHHs NpOH3-
BOJUTENbHOCTH HACOCOB M JAMaMeTpa HamopHoro Tpy6ompoBona ¢
ONHOH CTOPOHbl H YMEHbLIEHHs CTPOHTENbHOH CTOMMOCTH pe3epBY-
apa— c Apyro#.

Bo BpeMs cHIbHbIX JHBHEH NPH HANOPHOM PEXHMe NBHXKEHWS
BOAbl B NOJBOASIIIEM KOJJEKTOPe Ha CTAHLUHIO MOXKET MOCTymaTh
pacxoj, NpeBbILIAOWKI pacueTHbI. B cBsA3u ¢ 3TUM caenyer mpe-
JycMaTpPHBaTb YCTPOHCTBO aBapHiHOrO LIMTa Ha KOJJIEKTODE y IOoj-
X0ZJa K HAaCOCHOji CTaHUMH; KPOMe TOro, HaJl0 peKOMeHnoBaTb pac-
YeTHBIi Pacxol MOCTYNJIeHHsi HNOKAEBbIX BOJ Ha CTAHIHIO. NPHHH-
MaTh Ha 209 Gosblue, yeM pacueTHBI!i pacxoj KoJaektopal.

Pe3kass HepaBHOMEDPHOCTb [OCTYNJIEHHS] MNOXIEBbIX BOX 1a
HaCOCHYIO CTaHUHMIO Jenaer KeJaTeldbHbIM 15 ynoOcTBa 3KCHaya-
TallM{ YCTpaMBaTb MpPHEMHBIA pe3epByap Go/ablIoi eMKocTH. MuHu-
MaJjibHasi €ro €MKOCTb [OJI)KHA COOTBETCTBOBaTh 2—3-MHHYTHOMY
MaKCHMaJIbHOMY IIPUTOKY. '

OueHb BaXXHbIM [Jiss HOPMaJbHOH paGOTHl HACOCHBIX CTAHIH
aBasieTcss 3a67aroBpeMeHHOe NPeAyNpexIeHHe O moixone GoMbplUIMX
pacxonoB JQoXJaeBoro croka. Ilas 3Toro B Ko/JeKTOpe Ha paccTosi-
Hug okoso 0,5 kM OT HacOCHOM CTaHUMM YCTaHaBJAHBAIOTCH TeJe-
ypOoBHeMepLl, MoJalollie CHTHaJAbl O NPUOJHXKEHHH BOJHBI LOXTe-
BOrO CTOKa MJIM JaX€ aBTOMAaTHUYECKH BKJIOYAIOUIHE IRHraTeNd
HacocoB. Ilpn momoOHBIX YyCTpo#icTBax €MKOCTb MpHEMHOro pesep-
Byapa MOXeT ObITb YMEHbIlIEHa, ecJd 3TO He MPOTHBOPEYHT Tpe6o-
BAaHHIO CHMXKEHHS CYMMAapHON NPOH3BONUTENbHOCTH HAaCOCOB.

Ha cersx nmpoH3BOACTBEHHO-A0XK€BOI1 KaHaNH3alHU NPH MOCTO-
STHHOM MPHTOKE NPOM3BOJCTBEHHBIX CTOKOB MOXKET OKa3aThbcfl lese-
coo6pasHbIM  YCTPONCTBO MABYX OTAeNeHHit pe3epByapa. [leppoe

! Ecan guaMetp TPYG KoJJIeKTOpa Ha3HaueH C HEKOTOPHIM 3amacoM (3a cuer
OKPYIJIeHHsi [0 GuMKaiiliero, 60JbIIOrO 0 COPTaMEHTY), TO BMeCTO pacueTHOTro
pacxosia KoJIJIEKTOpa CJefyeT YUHTHIBATh MOJHYIO €r0 OTBOAOCIOCOGHOCTD.
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(Menbluee) oraeneHHe paGoTaeT B CyXyl0 MOTOLY H €MKOCTb €ro
PacCUHTBIBAETCS HA NMPHTOK MPOM3BOJACTBEHHBLIX CTOKOB. Ilpu mocry-
IJeHHH OOMbIUMX NOMXKIEBHIX PAacXOfioB €MKOCTb 3TOTO OTAE/EHMS
CTaHOBUTCS HEJOCTAaTOYHOH M BOLA NEPeJHBAETCs Yepe3 BOLOC/HB
B Da3le/IUTENbHOH CTEHKe BO BTopoe (GoJblliee) oTAeneHHE, DTO
BTOPO€ OTHe/NIEHHE DPACCUHTLIBAETCS Ha PEryJMPOBAaHHE CTOKA JOXK-
AeBbIX BOA. YCTPOHCTBO HBYX OTAENEHUH pesepByapa HMeeT TO
NPEMMyLIeCTBO, YTO HEGOJbIIME KOJHUYECTBA IPOM3BOACTBEHHBIX
CTOKOB He pacTekaioTcsi nmo Goabiuemy orienenuio. Caeayer, ogHa-
KO, OTMETHTb, YTO NPH OTCYTCTBHM B IPOH3BOLCTBEHHBIX CTOKax
OTCTaMBaEeMbIX B3BEIUEHHBIX BELLECTB pa3jleleHHe NPHEMHOro pe-
3epByapa Ha JBa OTJAEJEHHsS He MMEeT OCcOGbIX NMPEHMYLIecTs.

EmkocTb nmpHemHoro pesepByapa A/s INPOM3BOACTBEHHBIX CTO-
KOB_He NOJ/KHa ObiTb MeHble 8-MMHYTHOTO PacyeTHOro NpHTOKA.

Has Toro uToGbl OrpajuTb HACOCHl OT MONAjAaHHA B HHX KpyM-
HbIX NJABAlOWHX NPEAMETOB, KOTOPble MOTYT NPHHOCHTLCS MOTO-
KaMH [10X/1€BOH BOJbI, lepe] CIMBOM B NPHEMHbI pe3epByap ycTa-
HaBJMBAlOTCs pelleTkKH ¢ mnposopamu 50—60 mm. CymMapuyio
nJollaab NPO30POB MOJA YPOBHEM IIOTOKA PEKOMEHAyeTcss OpaTh
Govsblliell ¥ IPUHUMATh €e PaBHON YTPOEHHOM MJIOLIafH NONePeuHOro
CeuyeHHs1 MOJABOAALIEro KoasaekTopa. Pemerku tpe6yioT nmocTossHHOro
Hansopa. llenecoo6pasHa MexaHuueckass HX OYMCTKa C aBTOMATH-
YeCKHM BKJIOYEHHEM rpabenbHOro amnmapata IPH MOCTYIJIEHHH
JLOX 1eBOr'0 CTOKa.

ITpueMHble pe3epByapnl B GOJBLUIHHCTBE CJYyYaeB yCTpaMBaloTCA
B OAHOM 3]aHMH C MaLlMHHBIM OTaeNeHHeM. B cayuae Gonabluux
pasMepoB (mpH Heo0XOZMMOCTH 3HAUYHMTENbHOTO PEryJHPOBaHHUSA
CTOKa mepej NepeKaykoi) OHH MOTYT BbIHOCHTbCSI M3 3/laHUsl HAcOC-
HOM CTaHLjiM 1 PacnonaraThCs OTAENLHO.

BEi6op cyMMapHOii TpOM3BOAHTENLHOCTH HACOCOB MPOM3BOAUTCA
OJHOBPEMEHHO C ONpeJeseHUeM €MKOCTH DEryJHpYIOLLero pesepsy-
apa,

B 3aBucuMOCTH OT BEJHUMHBI PACUETHOTrO Pacxoja OTKAUKM Ha
HACOCHOH CTaHUMM MOTYT YCTaHaBJHBaTbCs OJMH WJH HECKOJbKO
hacocos. Henbss cuntaTb 1enecoo6pasHbIM — yCTaHOBKY —OAHOTO
Hacoca GOJIbLIOH MPOM3BOAHTENbHOCTH, O0COGEHHO, €CJM PacUeTHbIH
pacxoj [OX[EBOT0 CTOKa NPHHAT ¢ GOJBbIIHM IEePHOAOM OLHOKpAT-
Horo npesbilleHHs. IIpy OObIYHBIX AOXKASIX B 3TOM CJAyyae Hacoc
‘6yner BKAOYATbC Ha oyeHb HeGoablioi mepuon spemenu. Caenyer
3aMeTHTb, YTO 5-MHHYTHasi NPOH3BOAHMTENBHOCTL CaMOr0 KPYIHOTQ
M3 YCTAaHaBJMBAeMbIX Ha CTaHIMH HAcoCOB JNOJXHA ObiTh He GoJjee
HOJIE3HON €MKOCTH IPHEMHOro pesepByapa.

Ha cersax npoM3BONCTBEHHO-NOXKJEBOH KaHaJH3allH, KPOMe
JOXKEBbIX HacOCOB, YacTO YCTaHaBJHMBAeTCsS CHEHMaJbHbIH HaEcoe
[ IepeKauk{d MPOU3BOACTBEHHBLIX CTOKOB B CYXYIO NOrofy.

B cooTBeTCTBUH ¢ CYLIECTBYIOIIHMH HOPMAMH YCTAaHOBKH pe3epp-
HbIX HACOCOB [JIsi NMEPeKauKu HOXKIeBbix Box He TpeOyeres. Ilpu
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HaJTMYMH NPOU3BOACTBEHHBIX CTOKOB HeOOGXOLHMO NMpeaycMaTpHuBaTh
pesepBHLIe Hacochl (mpH yucae paGOYHX HACOCOB OO ABYX — OOMH
pe3epBHBIN Hacoc).

Ilepekauka nOXHEBBIX BOXA, KaK NpaBHIO, TPeGYeT YCTaHOBKH
HacoCOB CPaBHUTENbHO OO0JblIOH NPOHU3BOAMTENBHOCTH C MAaJbiM
HamopoM. B 3Tux ycaoBusx LenecooGpasHbl oceBble (mpomessep-
Hble) Hacochl, KOTOPble HMEIOT MeHbllle raGapuThl, yeM OGbIUHbIE
LeHTpoOeXHble, W LONYCKAIOT PEryJHPOBKY NPOH3BOAHUTENbHOCTH
no 1,5 pas, ocymectsisieMyio nyteM moBopoTa Jjonatok. Ocesbie
nacocbl Mapku Om BBIIYCKAIOTCS OXHOCTYNEHYATHIMH C HAMOPOM
cr 4,5 no 23 m (mpunoxenne 11). Ilpu Heo6xomumocTH GoJbluel
BbICOTHI MOJbeMa MPHUMEHSIIOTCS LEHTPOOEeXKHble KaHaJHW3alHOHHBIE
Hacochl Mapok H® u ®B.

YcTaHOBKA HACcOCOB [Jisi NMepeKaukd MAOXKJAEBHIX BOJ NPOH3BO-
nutes mopn 3aiuB. OceBbie Hacochl TPeGYIOT NOBOJbHO 3HAYHTENb-
HOTO OTPHLATEJbHOr0 BaKyyMa M LOJKHB pacmojaraTbCs Ha 1—
4 m HUXKe YPOBHS BOJHI B pe3epByape.

HacocHble cranumu Ha o6liecnjiaBHOM KaHanusauuu o6opyany-
IoTCs 0ObIYHO ABYMsl I'PYNIaMM HacOCOB: OfHAa Cpynna npejpHasHa-
yaercsl OJis NepPeKauykKH CTOKa B CYXYIO NOropy (ObITOBBIX M MPOH3-
BOJACTBEHHBIX CTOYHbIX BOJ), Hpyras— AJasi IepekauykH oObuiero
CTOKa BO Bpems fgoxpaei. Ecan HacocHas craHlMsa npejHa3HajaeTcs
JHUIIb AJ15 NepeKaukd B BojoeM cbGpoca JHBHecmycka, TO Hanob-
HOCTb B EPBOH IPYyIIe HACOCOB OTNAjaeT.

[Npuemuble pe3epByapbl HACOCHBHIX CTaHLUMI o6llecnyaBHOM
KaHa/au3alu¥ MOTYT, KaK M NPH TNPOU3BOICTBEHHO-NO0XKIEBON Ka-
HaJHu3aluHk, COCTUSATb M3 OAHONO WJM [ABYX orieneHuii. Pemenne
3TOro BONPOca IPOM3BOJAMTCS HA OCHOBE TEXHHUKO-3KOHOMHYECKHX
_pacuetoB. Pacuer eMKkocTH pe3epByapa M BbLIOOD HAcOCOB AJd
CTOKa B CYXYyIO TIOTOAY NPOU3BOJAMTCS TaK Ke, Kak MPH MPOEKTHPO-
.BAHMM HACOCHBIX CTAHLUHH OBITOBOH KaHaJHM3alluH.

Jns mepekauykd CMeCH JOXKIEBbIX, NPOHU3BOJACTBEHHBIX H OBITO-
BbIX CTOUYHbIX BOJ MOTYT IPHUMEHSITbCS OCeBble HACOCHI, a AJ$ mepe-
KaykKy CTOKa B CYXYI0 IOrojay — ClelHajbHbie KaHa/JlH3allHOHHbIR
mapoxk H® u ®B.

[Ipn o6uwecnnaBHOM CHCTEMe KaHaJM3allup 4acTO Y HacCOCHOM
CTaHUMH ycTpauBaeTcs JuBHecnyck. Ecan cOpoc or Hero B BopOeM
He MOXeT OCYLIeCTBJASITbCS CaMOTEKOM, TO JIMBHECYCK COBMe-
HlaeTcs C pe3epByapoOM HaCOCHOH CTaHUMHM H ChelManbHble HacOCHI
nepekayuBalOT NOAJExallylo c6pocy BOLY B JHBHEOTBOA.



F'rasa XIV

AKCIUIYATALLUS NOXXIAEBOWM W OBUIECIIJIABHOH
KAHAJIM3ALUH

1. OPTAHU3ALLUA 3KCIJIYATALLUU

Oco6eHHOCTH 3KCIJyaTallMd JOXKIEeBOW KaHalHW3alMHU BBITE-
KaloT M3 3MHM30IMYHOCTH M KPaTKOBPEMEHHOCTH MX PaGoThl IO OT-
BEJIEHHMIO JOXKJAEBBIX BOJ H XapaKTepa 3arpsi3HeHHs MOCJELHHX.
B noxjnKBble TEpPHOABI B HOPDMaJbHO 3aNPOEKTHPOBAHHBIX CETHX,
KaK NPaBHJ0, OCaJKH BHIMBIBAIOTCS. B CBSI3W ¢ 3THM poX[IeBble Ka-
Ha/JM3alMOHHblE CETH pexe TPeGyIOT NPOYHMCTKH, yeM ObiToBble. To
K€ MOXHO CKaszaTb M 00 oOLIecnlaBHbIX CeTsIX.

Ocajgky B JOXKJEBHIX CETSIX MPEHMYLIECTBEHHO HEOPraHHYecKoro
NPOUCXOXKIEHHS — B OCHOBHOM IlecoK. B noXxneBbix Bolax OTCyT-
CTBYIOT 3arpsi3HEeHHs] BOJIOKHHCTOrO THHa (HampuMmep, TPANKH),
KOTOpble NPHUYHHSIOT MHOTO HENpHATHOCTeH NpH SKcIjyaTauin
6bitoBoix ceteit. OTHocHTeNbHO GoJbliMe nuaMeTpbl TPYO M Xapak-
Tep 3arps3HEeHHil sIBASIOTCS MPHUYMHOH TOro, 4TO CAy4aH 3aKymo-
POK B JOXKJAEBHIX CeTsX GoJjee pefKH, 4eM B ObITOBBIX.

Oco6oe BHMMaHHe NpH SKCIJyaTaluMH [OXKIEBBIX, a TaKXkKe
¥ oOLlecn/aBHbIX CeTefl CaeayeT oOpauiaTbh Ha A0XKIAenpPHeMHHKH.
CucreMaTHYecKoro Haja3opa Mnpexjae Bcero TpeOylOT pelleTKH,
KOTOpble MOTYT 3a6MBaThCsi Pa3HOro poja CMbIBaMH C 0GC/ayXKHBae-
MO TEpPUTOPHH, a B OCEHHee BpeMS— H ONaBLUIMMH JIUCTbSIMH.
Ecan 10X aenpueMHHKH HMEIOT 0CaJ0YyHble YacTH, TO HECBOEBPEMEH-
Hasg MX OYMCTKA MOXeT NPHBECTH K 3aKyNOPKe BBIXOAHOH TPYOBI.
Bo3MokHa YacTHYHas ee 3aKynopka CO CHHXKEHHeM INPONyCKHOH
Crnoco6GHOCTH pa3/MYHBIMH MpPEIMeTaMH, NONajalolluMH B J0XK1e-
NPHEMHHKH Yepe3 MPo30Phl PelleTKH.

B ofluecnsiaBHEIX W MOJAypa3fe/bHbBIX KaHaJH3alMsX CHCTeMa-
THYECKOro HabJlloJeHHsi TPEOYIOT pasieiuTeNbHble Kamepbl (/aHB-
HECNYCKH), IJe MOTYT 3arpsi3HsiTbCsi BOLOC/AHMBHbIE YCTPOHCTBA.

JlonXHbl MPOBEpsSITbCS TaKXKe H BBITYCKH B BOJOEMbl H OBpart.
Y BHITYCKOB B MeJIKOBOJHble BOJLOEMBEl H OBparH MoryT o6pasosbl-
BaTbCsl OTJIOXKEHHS HAHOCOB, KOTOpPble MpPH 3HAYMTENbHOM Pa3BUTHIH
MPHUBOAAT K YaCTHYHOMY MJM NOJHOMY 3aH/IHBAHHUIO OrOJIOBKA.

CneuyasbHble KOMIIJIEKCH MEDPONPHATHH IOJXKHbBI IPOBOAHTHCA
B MOpsiKe MOATOTOBKM K 3MMe M K IPONYCKY TanbiX Bold. B BeceH-
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Hee BpeMsi B HEKOTODPLIX caydyasix TpeOyeTcss PacuMCTKa OTOJIOBKOB
OT JbJla, OYUCTKA AOXJAENPHUEeMHHUKOB, OTOrDEBaHHE 3aMep3IINX CO-
ELMHUTENbHBIX TPYO OT JOXKAENPUEMHUKOB IO KOJJEKTOPOB.

Bo3MOXHEI Clyyad MOPYM OrOJIOBKOB MPH JeNOXOJe Ha peKaXx.
Ecnu BbIyCKM [NOXK[IEBbIX BOJ MMEIOT ClelHajbHble 3aTBOPH AJS
npefoXpaHeHUsl CeTH OT 3aTONJIEHHs] NPH BLHICOKHX YPOBHSIX IOJO-
BOJbSI, TO OHH JOJIXKHbl CBOEBPEMEHHO 3aKPbIBATbCsi U OTKPbIBATbC S,

MHorna 3a 3MMHH{I nmepuon pelleTKH JO0XKIeNPHEMHHKOB 3aKpbl-
BalOTCs JIMCTAaMH KPOBEJbHOH CTaNu. DTO MepONpUsiTHE NPOBOIMTCS
IJIsl IPefloOXPaHeHHsl NOXKAeNPHEMHHKOB OT poMep3aHus W 3a6uBa-
Hus cHeroM. CsefyeT OTMETHTb, YTO NMOAOOHOE yTemJeHHe HOXKjie-
NPHEMHHMKOB lLieJecoo0pa3HO JHIIb B CYPOBBIX KJMMAaTHYECKHX
YCJI0OBHSIX, XapaKTePHbIX IIPOJOKHTEJbHBIMH 3MMaMH 6e3 oTTemne-
Jel.

BaxHoit 3ajaueil skclilyaTallui siBJsieTCsl TakXKe CBOEBpeMell-
Hbll KalHTaJbHBIA M TeKYIMi pPEeMOHT coopyxeHuit. Yame Bcero
NPOM3BOJUTCSA MEJKHH PEMOHT CMOTPOBBIX KOJOALEB, NOXK/IENpHeM-
HHKOB M orosoBkoB. Heo6xognMo, B 4acTHOCTH, CN€UTb 3a COCTOSI-
HHeM CKOO CMOTPOBLIX KOJIOAIIEB, CBOEBPEMEHHO HX YKPEIJIATb H.
3aMeHsATb. Ilpu nBHKeHMHM MO Npoe3faM TsXKeNIoro TpaHCmopTa
BO3MOXHbl CJHydad IMOJNOMKH pELIeTOK [OXAeNPHEMHHKOB H KpbI-
IIeK CMOTPOBBIX KOJIOALEB, a TaKXKe CABHra JiiokoB, Ilpu myunnu-
CTbIX TPYHTAX HePelKH CJyYaH OTPbiBa OTAEJbHBIX GJOKOB CMOTDO-
BBIX KOJIOJLEB M J0XKJIenpPHeMHHKOB.

B 3apnauy cayxG6bl 3KCriyaTalWH BXOAMT TILATENbHBIH Hax30p
3a CIOycKaeMbIMH B CeTb CTOKaMH, 4TO OCOGEHHO BaXXHO NPH CO-
BMEILEHHH OOXKAEBOW M NPOM3BOLCTBEHHOH KaHaauszauuu. Ilpous-
BOJACTBEHHbIE CTOUHbie BOJbl, BBHIIIYCKaeMble B JOXJIEBYIO CeTb,
HoJKHBl 0e3 BCAKHX OTCTYMJIEHHH COOTBETCTBOBATb NPEeLbsBJseE-
MbIM K HUM TpeGoBaHHMsM. M3aMeHeHHs1 B TEXHOJIOTMH 4acTO MPUBO-
ST ¥ K H3MEHEHHSIM B KauecTBe H KOJHMYeCTBe CIYCKaeMbIX B KaHa-
JIM3allMI0 CTOKOB, YTO MOXKET NPHBECTH MHOTJA K OCJOXKHEHHSM B
skcmyataund. HanpuMep, yBennueHue pacxona NPOM3BOACTBEH-
HBIX CTOKOB MOXKET BbI3BaTbhb NEPErpy3Ky [NOXKIeBOH CeTH; B TaKHX
cnyuasix Heo6xonuMa CBOeBpeMeHHasi MepekaajKa HeKOTOPHIX
Y4aCTKOB CETH.

Kak mokasbiBaer mpakTHKa, HEPEAKO NOXKAENPHEMHHMKH HCIOJND-
3yI0TCSi AJs1 3MH30MYECKHX CJHMBOB PasHOro poja OTXOLOB NPOHU3-
BojacTBa. Takue CAMBHI MOTYT BbI3BaTb 3arpsi3HeHHe BOJoeMa H
IIDHBECTH K 3HAYMTEJbHBIM TPYLHOCTSIM B 3KCIJIyaTallHh U Jaxe
co3nath aBapuiinylo o0ctaHOBKY. Tak, cayuaiiHeiii ciuB HedTenpo-
IYKTOB MOXET BbI3BaTh CKOIJIEHHe B KOJOALlAX TFOPIOUHX Trasos,
a clleloBaTe/NbHO, H B3PbIB. :

Ilpn aBapusx ¢ obopynoBaHHeM B [OXK/EBYIO KaHaJH3alLHIO
MOTYT NonacTb CTOKH COBEPUIEHHO HempHeMJIeMOoro cocrasa. B 3tux
cryyasix CnyxO60ii IKCIIyaTauuH JOJIKHBL ObITb NPHHATHI CPOYHLIE
Mephl A5 MPEefOTBPAIleHHsi BO3MOXHBIX aBapHil Ha KaHaJH3alHOH-
HOH CeTH.
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Ilpu npoBemeHHH. 3KCIVIyaTaUHOHHLIA Pa6GOT Ha AOXKAEBBIX
u ofllleCnyIaBHbIX CeTAX HeoOXomMMO CTpoXaiiliee cobJioneHHe
npaBu TexHUKM OGesomacHoctd. Heo6xomuMo MMeTh B BHAY, 4TO
8 KOJIO[laX KaHa/JH3alMOHHBIX ceTell BO3MOXXHO CKOIJIEHHE Bpeis
HBIX JJ/I51 3[0POBbs OMAcHHIX ra3oB W MX B3pbiBHL. [losToMy mpexae
yeM cIycKaTbcsi B KOJIOALLI, CJeIyeT TIaTeNbHO NPOBEPSATb, HET
JI1 B HHUX TaKuxX raszos. KpoMe cneumajbHBIX rasoomnpejenaurenei,
JJIs1 3TOH LieJIM yacTo MpUMeHsieTcs luaxTepckas Jamma. Ecau ony-
IleHHasi B KOJIOJEL[ Ha BepeBKe IUaxTepcKas JaMha HPOAOJKaeT
ropeTb HOpMaJ/ibHO, 3HAUUT OMNACHHIH Ta3 OTCYTCTBYET; IOTYXaHHe
JlaMnbl HJH SIDKOE €e BCINbIXHBAaHHE YKa3blBA€T Ha IPUCYTCTBHE
onacHoro rasa. B yc/noBHSX mNPOM3BOJACTBEHHBIX KaHaJH3aUHi B
‘OTAEJbHBIX CAYyYyasX MOMXKET HMeTb MEeCTO NPOHHKHOBEHHE BpeIHbIX
SIIOBUTHIX Ta30B, Ha ONacHble KOHLUEHTPAalUMH KOTOPHIX JaMma He
pearupyer.

Coyck pabouero B KoJIOZEl, MOXET JONYCKATbCH JHUIbL IOCHe
TOro, Kak OyJner yCTaHOBJEHO OTCYTCTBHE B HEM ONACHbIX Ta30B.
Hecmorps Ha sT0, pabounuii posmxeH ObITb cHaGxKeH NpenoXpaHu-
‘Te/IbHBIM NOSICOM C BEPEBKO, KOHEll KOTOpPO# OCTaercss Ha MOBEpX-
HOCTH B pyKax BToporo pa6ouero.

Ecan 6Gyner ycTaHOBJNEHO NPHCYTCTBHE B KOJNOALE ONAacHOro
rasa, TO Iepej COYCKOM B Hero paGouero ras fo/KeH OHITh yjaJeH.
151 3TOro OTKPLIBAIOTCS KPLILIKH HE MEHEE TPEX CMOTPOBBIX KOJIOJ-
1eB, MPOM3BOAUTCS HPOMBLIBAHHE CETH, BKJIOYAETCS BEHTHJSTOP
IJIsT HaTHETaHHUs1 WM OTcacblBaHUSl BO3AyXa M3 KOJOILA.

[Ipn OTKpbIBAHMM KpBIIEK CMOTPOBBIX KOJOAUEB WM PeLIeTOK
JOXKIEeNPHEMHHKOB Heo6xonuMma o6sisaTesibHasi YcTaHOBKa HA
fIOBEPXHOCTH CIelHajbHbIX OrpaXaeHH .

[IpaBuna no texHuke Ge30macHOCTH HM3JaraloTcsi OGLIYHO B cIe-
LMaJbHBIX HHCTPYKUHUSX [37].

HopmaabHasi skcnayaTauuss MOXKET OCYLIECTBJAATbCS JHIIb IPH
'HaJHUUM TOJHOH TeXHUYecKod [JoKyMeHTauud. B pacnopsixenuu
cayxKObl SKCIVIyaTaUHMH [JOJXKHBL MMETbCS YEPTEXH C YKasaHHeM
JJIMH, CeYeHHH, YKJIOHOB M MaTepuasa TpyGONpoBOAOB, OTMETOK
KOJIONLEB, MeCT BHIYCKa B CEThb NPOH3BOACTBEHHbIX cTOKOB. Ilo
JaHHBIM TIEPHOJHYECKHX OCMOTDPOB OTMEUaeTCs COCTOSIHHE COOpYy-
JKEHHH; IPH YCTAHOBJIEHHH COCTOSIHMSI M CTENEHM MH3Hoca Tpyb n
KOJIOZLIEB MOXHO DYKOBOACTBOBaTbCs HNaHHBIMH Tabua. 30 [38].

KpoMe Hannuus nojoGHBIX cXeM ceTel, AJs GbLICTPOro OTbICKa-
HHSl CMOTPOBBIX KOJIOALEB H NOXIENPHEMHUKOB (OCOOGEHHO B 3HM-
Hee BpeMsi) peKOMeHAyeTCsi IPOM3BOJHTb HX MapKHPOBKY, T. e.
yCTaHABJMMBATh Ha OJHXAHIINX CTPOECHHAX WY cToJN6ax TabJHUKH.
Ha rakux tabauukax (Mapkax) yKasbiBaeTcs Ha3HaueHHe KOJoaLa
{CMOTPOBO#1, 1OXIEIMPHEMHHK) M PacCTOSIHWE B CTOPOHY M IO mep-
NEHJUKYASPY OT MapKU 110 LEeHTPa KPLILIKH.

Ha npoMmbliieHHBIX NPeNnpHSITHAX SKCIVyaTauueil HOXAEBbIX
-CeTell, Tak ’Ke KaK M JPYrHX KaHaJM3alUOHHbIX ceTefl, BeJaer OTaen
TJIaBHOTO MeEXaHHKa.
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Ha KpymHbIX NpeAnpHATHAX lLenecoobpasHa OpraHu3auus asa-
puiiHOil CAyXKObl C KPYIVIOCYTOUHBIM JI€KYPCTBOM, o6beIHHEHHOU
IS BCEro KaHAJH3aLMOHHOrO M BOJAOMPOBOLHOIO X03SHCTBA.

DKCIIyaTalusl HAaCOCHBIX CTAHUMH M OYHCTHBIX COOPYXeHHH Ha
[OMKIEBO) KaHaJH3alMM NPOU3BOAUTCS NPHUMEHHTENBHO K o6 LM
MpaBuiaM SKCIJTyaTalMd KaHaJlH3alHOHHBIX coopyxeHnuit {39].

I1pou3BOACTBEHHO-A0MK/IeBblE KaHANH3alluH, OTBOAALIME 3HAYH-
TeNbHble KOJHUEeCTBA TEIUIbIX IPOM3BOJACTBEHHBIX CTOKOB, a TaKXe
oblecnjaBHble CEeTH B 3UM-
Hee BPeMsi MOTYT HCNOJb30-
BaThCsl Jd  ylaleHds crpe-
6aeMOro C TpOe3LoB CHEra
[40]. . Ons 3Toro ycrpausa-
J0TCS CrelianbHble KaMephl-
CHeroTasiyIki B MeCTaX BhbI-
mycKa M3 3JaHUi  TemiIblX
CTOKOB HMJIH cOpoOC cHera mpo-
U3BOJHMTCS HENOCPEeNCTBEHHO
B CMOTpOBHIE KOJIOIIBI.
CnnaB CcHera mo KaHaJau3a-
HMM 3HAYMTEJNbHO YJeIleB-
JsieT ero yjaJjeHue.

CHeroTasaku 0OBIYHO
cHa6xXaloTcss NPUAMKOM JJIst
yJNaBAUBAaHUS NONAJaloLLEro
CO CHeroM TmecKka H Tpe-
6yIOT CHCTEMaTHYECKOH OYH-
ctku. CmiaB cHera MPOH3BO-
IUTCS IOA 'HaJx30pOM 3KCI-
JIyaTHPYIOLLETO KaHaniu3za-
LMI0 mepcoHalia, KOTopbli ocy-
[IeCTBJISIET KOHTPOJb 32 KO-
JUYEeCTBOM  cOpacblBaeMoro
cHera u ero kauectsoM. Cnjias
[0 KaHajau3aluM ckojaa U
CHJIbHO 3arpsi3HeHHOro, fpo-
JieXKaBllero IJUTeNbHOE Bpe-

Puc. 64. [IpombiBHON Hacanok H
MSA CHera He JOJIXKEH paspe- NoAAepKUBAIOWAs KapeTKa
1IaThCsl.

2 TMPOYUCTKA TPYE U OYHUCTKA NOXXIEMPHEMHHKOB

HoxeBble KaHAJH3aLHOHHBIE CeTH HE BCerja HY¥XKJaloTcs B
npounctke. OJHAKO NpPH YMEPeHHBIX YKJIOHAX M/AM HeGJarompHsaT-
HBIX MECTHbIX YCJIOBHSIX NPOYMCTKA TPYO CTaHOBHTCA HEOOXOmMMOI,
ec/iy CJ10Hl OTJIOMHMBLIMXCS 0CaJKOB HauMHAaeT IPEBbIIaTh HOpMaJb-
HbI, CMBIBaeMBlii npu JAuBHsX. HopManbHoOll BeqnunHOM Cll0s Ocall-
KOB ODHMEHTHPOBOUHO MoxHO cuutath 0,2—0,25 nuamerpa TpyOsl
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415 Maabix Tpy6 (mmamerpa o 500 mm) u 0,1—0,15 — nas cpea-
HHUX U 60JIbILUX.

HaunnyumwnM cnoco6oM npoyucTkn Tpy6 Majoro auamerpa H,
B YaCTHOCTH, NPHCOEJUMHEHHH OT JOXKIENPHEMHHKOB SIBJAsIETCA HX
NPOMBIBKA, KOTOPYl0O ynoGHee Bcero MNpPOHU3BOLHTb NPH IOMOLIK
N0JMBOYHO-MoeyHbiXx aBroMamuu (IIM-8 uiau IIM-10) ¢ eMkocTbio
nuctepH 6 M3 M3 rakux MalupH Bojga mnon Hamopom 6—8 ar
nogaerca nmo mJadry pavamerpom 50—63 mm  HemocpenCTBEHHO
B TpyOy. Ha KoHUe LlnaHra ykpenssiercs OpaHACHOHT WM ApYroi
Hacajok. I1pu Hcrmosb30BaHMH CNENHMANTbHOrO Hacajika u NMOJLJEepKH-
Bawomux kaperok koncrpykuuun JIHUM AKX (puc. 64) waaHr
MOXKET JIETKO NpoTa/KhBaThes B, TpyOy Ha Aauny 20—30 m.

Puc. 65. CaMOXOIHbBIA ILHT

[TpoMbIBKa MOXKeET NMPOU3BOAHUTLCS TaK¥Ke BOMONPOBOAHON BOMOM
Yyepe3 LIAHT, NMPHCOEAUHAEMBIH HENOCPEACTBEHHO K NOXKapHBIM
THJpaHTaM.

Xopolne pesyJabTaThl M0 NPOMBIBKE TPYG Majioro M CpemHero
guamerpa MoryT ObIThb MOJYyYeHbl NMpPH HCMNONb30BAHHHM MOMAaPHBIX
aBTOHACOCOB MJH MOTONOMI M HaJHYUM BojgoeMa BOJHM3H OT KOJ-
JIleKTopa.

OTcyTcTBHe NOCTOSIHHOTO MOTOKa BOABI B JOXJAEBHIX CETSAX HE
NO3BOJSIET NPUMEHATh AJS WX NPOUYHCTKH CHapsiibl TUJpaBjHye-
CKOTO AeHCTBHs (IIapbl, HUJHHAPHI, CAMOXOAHBIE LIHTH), C YCIEXOM
HCHOJb3yeMble /I NMPOYUCTKM OBITOBHIX ceTefl. OrpaHuuHBaercs
HX NPHMeHEeHHe W IJ1s1 MPOYMCTKH OOllecmJaaBHBIX ceTel, padoralo-
UX ¢ HeOOJbIINM HamoaHeHHeM Tpy6. Doubiune KosjaekTophl
ofblllecnIaBHOM KaHa/H3allMKH MOTYT NPOYMIIATBCA CAMOXOIHBIMH
mutaMu (puc. 65), NpoABUralOIIMMHUCS C HeOOJbIIOH CKOPOCTEIO
(100—200 m/cyr). ObuiecnaBHasi CeTb MOXKET TaKxkKe OYHILATHCS
HPOTaCKHBaHHEM pHIXJUTEJEH, KOTopble, B3MYyUHBas OCAaAKH, CO3-
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JNaI0T YCJOBHS /ISl BHIHOCA MX NMOTOKOM CTOYHO# BOAHL. DdbeKkTus-
Hoe HCHOJb30BaHHE PBIXJHTENE!l BO3MOXKHO JIHIIL NPU NPHUMEHEHHH
MOTOPHBIX Jebe oK.

BbieMKa 0caJKOB M3 KaHaJM3alUOHHBIX TPYO ¢ HauGOJbIIHM
YCNexoM OCYILECTBJSIETCS CHapsJOM C PacKpblBAalOLMMHCSA CTBOP-
Kamu KoHcTpykumu uHxk. B. WM. lkyasrenkoro (puc. 66), mpora-

Puc. 66. CHapsin ¢ pacKpbiBAlOLIMMHCSA CTBOPKaMH

CKHBaeMbIM MOTOPHBIMH MJH pyuHbiMH JeGelikamu. Ilpu nomolnu
nebenkn B (puc. 67) cHapsiy 3aBonuTcs B TpyOy ¢ PacKpBITHIMH
crBopkaMmu. Ilpu Hartsxenun Tpoca ot Jefenkn A CTBOPKH 3aKpLI-

Il nonowenue 5

oJ1 oK

1 1350

I nopowenue WA I nonomenue |

b2

= =
~7

A T

Puc. 67. CxeMa NPOYHCTKH CHAPSIIOM C PaCKPLIBAIOIHMHCH
CTBOPKaMH
1- HB30BOR KoJjoNelu; 2—BepXOBOH KoJojew

BAIOTCH M 3alloJHEeHHbIH OCagKOM CHapsili BLIBOOHTCA B KOJOJIEL
W TOJHUMAaeTcs HaBepX; 3/ecb OH aBTOMAaTHYECKH Ppasrpyxaercs
8 KoHTeiiHep. JleGeaku nas pabOThl C 3TMM CHapsiOM [OJIAKHBI
¥MeTh MOBOPOTHBI KpaH. IlofoOHble JeGeKH ¥ CHapsilbl PasHbIX
pasmepoB paspaboranst JIHUM AKX [41].
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HsBnekaeMblit u3 TpyO N0XKIEBOH KaHaJH3aUHUH OCaZOK BHIBO-
3UTC Ha CBAJKH M NpH HEOOJBILIOM COJEPXKAHHH OpraHMYECKUX
BEIIECTB MOXKET HCNOJNb30BaThCs JJIsT HOJCHIKY TEPPUTOPHH. BhiBO3
ocajika DeKOMEHIYeTCs NPOU3BOAUTb B KOHTeiiHepax. KoHTeliHepHl,
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Puc. 68. KourteiinepHas MallyiHa AJis1 BbIBO3a 0CaJKOB

NOTrpyXaeMble Ha CHenuaJbHyI0O aBTOMAIUWHY KpPaHOM, paapabo-
tausl JIHUM AKX. EMkocth ux cocrasaser 260 .; aBTOMalInHA
KMM-2 nepeBo3ut 1u1ecTb KOHTeHHepoB (puc. 68).

Puc. 69. Hiococ mjsi OUMCTKH LOXKAENpUEeMHHKOB

HoxnenpueMHUKH C OCaJ0YHON YacTblo MOAJEXAT PeryJaspHoi
OYHCTKe; OOLIYHO €e MPHUXOAMTCS NPOM3BOIMUTH ABa—UeThipe pasa
B roj (BeCHOM, OCEHbIO U JIETOM MJH 3MMoH). JIJ OUHCTKU J0Kje-
NPHEMHHKOB  HMEIOTCS  ClelHasbHble  aBTOMAalIMHbI — HJ0COCLI
(puc. 69). Tlpu HeGosbLiOM uHc/ae HOXKAENPHEMHMKOB OYHCTKAa HX
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MOXKEeT NMPOHU3BOAHTLCSA BPYUHYIO YepIaKaMH, TpHYEM OCafoK CKJa-
IbIBAETCS B KOHTEHHEPHI.

JHloxaenpueMHUKH, He UMeEIOLIME OCAJOYHbIX 4acTeH, TakXKe NpH-
XOOUTCH TEPHOAUYECKH OYMIATh OT HaKaIJIMBaIOLIErocs B HIIX
Mycopa ¥ NpPH OTCYTCTBMH CHJBHBIX JOXKOel W ocagka. Pekomen-
JlyeTcsl NMPOM3BOAMTb MPOMBIBKY TaKHX KOJIOAIEB BOAOH, YTO BO
MHOTHX CJy4asix NMO3BOJISET BOBCE OTKAa3aTbCs OT BBIEMKHM 0CaKOB
Ha MoBepXHOCTb. Pacxox BoAbl Ha NMPOMBIBKY OZHOIO AOXKIENPUEM-
Huka o6bruHo coctaBasier 200—300 .

Ilpu uepemoBaHuy CHJbHBIX MOPO30B C OTTENENSIMH HHOria
HUMEIOT MEeCTO CJIy4ad MPOMEP3aHHusl M 3aKYNOPKH JIbJOM JOXKIENpH-
€MHHKOB U 0COGeHHO TPYGONpOBOIOB, COENHHSIONMX HX C KOJJEK-
TopaMu. JIMKBHIAUUS TaKHX 3aKymopPOK OObIYHO MPOU3BOAUTCS PaH-
Hell BECHOH MyTeM NOJauyu Napa IO Pe3HHOBHIM ljiaHram (aua-
MetpoM 18—25 mm). Tlosie3aHo NPOU3BOAMTL NpPeLyNpPEeaUTENbHbII
nporpeB npu obpasoBaHuu B TpybGax HaJsefel, ellle He 3aKpLIBalO-
1UX BCe ceyeHue mpyObl. [lyist mporpesa mapoM MOTyT ObITb HCIIOJb-
30BaHbl HeOoJblIMEe TNapoBble KOTJbI (MOBEPXHOCTb HarpeBa 5—
10 2, paGouee maBieHue 2—4 ar, NPOU3BOAUTENbHOCTH 120—
160 xe/4), ycraHoBJieHHble Ha aBTOMalluHe WJH mpuiene. Bpems
OTTaHIBaHHFI npomep3uux Tpy6 nuamerpom ao 300—400 mm cocras-
aser 1—4 4.

3. COLEP)XAHUE OTKPbITbIX BOJOCTOKOB

¥Xon 3a OTKPBITHIMH BOJOCTOKAMH 3aKJIIOUAeTCsl NpeKIe BCEero
B OYHCTKE BCEX BMJIOB KaHaB M OTHEJbHbIX JOTKOB (He BXOASUIHX
B KOHCTPYKUHIO Hpoe3kell wacTu mnpoesnoB). OuucTka KaHaB Ipo-
H3BOJUTCSl BECHOM, JIETOM M OCEHblO, KaK TOJBKO OCMOTpP HX BbIsB-
JisSleT 3aCOpeHUsi, 3aHJeHHOCTh WM OTBaJbl OTKOCOB. Kak mpasuio,
OYHCTKY CJeayeT NPOWU3BOLUTH BECHOH IIOCJ€ CHJAbHBIX JIMBHEH H
OTHEeNbHBIX  JOXKIeBbIXx  mepuomoB. Ouuctka  TPOHU3BOJAHUTCSA
HaydHasi OT YCTbsl  KaHaBbl INPH HENPEPLIBHOM KOHTPOJE
yKJOHa pHa. B ycToiiuuBBIX PpyHTax, KOrjia He NpeaycMaTpH-
BaeTCsl YKpenJeHue OTKOCOB U JHA JepHOM, TIPH OUYHCTKe pac-
TSIXKEHHOCTb ypnansercsi. Eciau 1epHOBbIE MOKPOB HeoOXOAUM
IJ1si YKpeNJIeHHs1 KaHaB, TO TpaBa OObIYHO [Ba pa3a B roj HH3KO-
BbIKaIlIHBaeTcs.

Baxwnefimeit paboToii sIBJAsSETCS pacylcTKa KaHaB OT CHera
nepej HayaJioM BeceHHero cHerotasiHusi. OCHOBHble KaHaBbl JOJ-
JKHbl OUMIIATbCA Ha BCIO TryOUHY, BTOPOCTENEHHbie — He MeHee
yeM Ha NoJoBHHY rayGunbl. [Ipu GonbLioli riay6uHe KaHAB MHOrAA
NPOH3BOJMUICS He CIJIOLIHASI MX OYHCTKA OT CHEera, a yuyacTkaMHu
C ocTaBJIEHHEM MEPEMblUeK IJHHON 0 2 M, B KOTOPBIX 110 HU3Y IpO-
61BalOTCS OTBEPCTHSA.

Ha oTkphITHIX MecTax, rae KaHaBbl 3HMOji MOryT ObiTb MOJ-
HOCTbIO 3aHECeHbl CHEroM, C OCEHH Tpaccel KaHaB 0003HayaloTCs
BeLIKaMH.
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OuncTKka KaHaB NPOH3BOAUTCS BPYUYHYIO HJIHM KaHaBoKomaTte-
JISIMH,

KaHaBbl 0ObIYHO HYXKAAIOTCS B CPaBHHUTENbHO 4aCTOM PEMOHTE;
MeJIKHH PeMOHT MPOH3BOJUTCS OJHOBPEMEHHO ¢ MpouHcTkoil. CBoe-
BpPEMEHHbII PEMOHT YKpelJIEHH# AHA M OTKOCOB [MpefoTBpallaeT
3HauUTeJNbHble Pa3pyllieHHs] KaHaB OT.00BaJioB U Pa3MbIBOB.

B Haua/se BeCHBbI, OCEHBIO, a TaKke JIETOM IOC/AE OTAENbHLIX
JOXKAJNUBBIX NEPUOA0B HEOOXOJUMO NMPOYHILATh IepeNyCKHbie TPYOhL
H OTBEpPCTHS MaJiblX MCKYCCTBEHHbIX coopyxkeHuil. Ilepen nacrym-
JIEHHMEM 3MMBI OTBEPCTHSI 3TUX COOPYKEHHH PEKOMEHAYeTcsl 3aKphbi-
BaTb [JEpPEeBSHHbLIMM MJM XBODOCTSIHBIMH ILIHTKAMH [Jis Npemoxpa-
HEHHs HX OT 3aHOoca CHera W monajgaHus Mycopa. lias mpomycka
BOALI MPU HEGOMBLIKX OTTENENAX IUTKH HE JOJNXKHBI IJIOTHO 3aKpbl-
BaTh HHUXKHIOW uyacTh orBepctuil. [lepen HauasoM BeceHHero CHero-
TasiHUs1 ¥ HOPH CUJIBHBIX OTTENeNsiX IMUTKY JNOJKHbI GbITH CBOEBpE-
MEHHO CHSITHI.

BoinyckM KaHaB B 3aKPHITYI0 [JOXKAEBYIO KaHaJH3alHOHHYIO
ceTb, 00bIUHO 00OpyAOBaHHblE pellleTKaMH, a HHOrga 4 OTCTOMHH-
KaMH, JOJMKHBI CHCTEMAaTHYeCKH OCMaTpPHBAThbCS, PEIIETKH MPOYH-
maTbCcsi, 0CaJ0oK H3 OTCTOMHHKOB 10 Mepe €ro HakoIJIeHHS yAa-
JATbCS.



lMTpunsroswenue I

A
IlapameTpsl GopMysnbl HHTEHCHBHOCTH g = b
NnoNy4eHHOA NO MECTHbIM AauHbIM (AJs p =1 roay)

Koanue-
CTBO JeT A IMoxasatenn
Mynxr Habaione- alcer-2a CTenenu
HHU# n
ApxaHreabck . . . . . . . 34 372 0,63
Bapuaya e e e e e 18 601 0,72
Besendyyx (Ky#6biuesckas

061acTh) . . . . . . . . 24 516 0,69
Boropoauukoe-Pennno (bexn-

ropoiackas o6aactb) . . . 33 613 0.69
BnazuBocTok . . . . . . . 39 417 0,45
Boarorpan, . . . .. ... 8 638 0.75
Boaorpa . . .. .. ... 11 543 0,72
Fopku (MoruneBckas 06-

JACTB) & 4 v v 0 4 o . 9 €83 0,70
Fopbkuit . . . . .. ... 10 527 (,638
Juenponerposck . . . . . 15 645 0,70
Mman (llpuMopckuii  kpaii) 15 652 0,62
Mpxyrex . . .. .. 26 336 0,64
Kamennas crenb (BopoHex-

cKkasg 064acTh) . . . . . 19 730 0,75
Kaynac . . .. ... ... 33 550 0,61
KupoB . . .. ... ... 11 576 0,67
Kypek .. .. ... ... 24 728 0,71
JlewuHrpag, . . . . . . . . 40 334 0,62
Jlnckn (BopoHexckas 06-

JACTB) v v v v o u .. 9 €41 0,72
Maxaukaaa . . . . . ... 17 383 0,63
Mocksa CXA . . . . ... 20 546 0,66
Mocksa TMM . . . . . .. 30 il 0,.7
MypmaHek . . . .. ... 21 375 0,69
Huxonaesckoe (IlckoBckas

061acThb) . . . . . . . . 11 655 0,70
HoBocubupexk . . . . . . . 11 595 0.76
H. OabuenaeB. . . . . . . 10 596 0,62
OMEK. . . . v v v v v .. 22 501 0,70
Openbypr . . . .. ... 9 516 0, ,68
Masaosck (Jlenunrpanckas

061aCTh) . . . . . . . . 35 426 0,65
gomaaa ........ 17 %5 8.%

ocber ([lpumopckuii kpait 12 ,
Pura . (p .p. p) 13 417 0,66
Pocroa -Ha-Jlony . . . 13 750 0,73
Canraxesa (ﬂpnmopcxnu

Kpa) . ... ... . 12 567 0,64
CBepRJOBCK . . . . . . . . 32 641 0,78
Cmacck . .. . .. .. 9 467 0,54
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ITpodorxcenue

INNpusroxnenue 2

Koanue- IMokasa-
CTBO JeT N Tesb CTe-
Mynxr Habmone- alcek-2a nexu
HHH n
CyMBI . v v e v o v v . 22 666 0,73
CHIKTHIBKAD . . . « « . . . 22 519 0,70
Tanamu . . . . . . . . .. 738 0,69
TamwKeHT . . . . . . . . . 18 333 0,70
TOMCK . . . v v v v v . 23 487 0,72
Tpouuk (YeasbuHckas 06-

AACTD) o v v v e w e . . 8 513 0.73
Tyma . . .. ... .... 8 675 0.72
Yccypuiick ., ... . . .. 25 482 0,54
XapbkoB (oGcepBaTopHs) 19 795 0,75
UlatuioBo . . . . . . . 17 651 0,68
DABTOH . . v v v v v o o . 7 415 0,62

MaKcumanbHasi ynpyrocTb napa M BTopas npoOM3BOJHasi YNPYroCTH
napa no cpeigHed MecsiyHOH TeMmmepaType

Temneparypa Mz;:‘,fgyrﬂﬁm &°E Temnepatypa M;ﬁ%‘;’f;g:: at @E
[} napa E an ¢, napa E, ar
2pad M 2pad o
35 42,188 — 17 14,633 0,051
34 39,911 — 16 13,637 0, 1049
33 37,741 1,103 15 12,790 0047
32 35.674 0,099 14 11,989 0,041
31 33,706 0.095 13 11,233 0,042
30 31,834 0,091 12 10,519 0,010
29 30.052 0,087 11 9,845 0,038
28 28,353 0,084 10 9210 0, 037
27 26,747 0,080 9 8,610 0,034
26 25,217 0,077 8 8 046 0 033
25 23,763 0,074 7 7,514 0,031
24 22,383 0,071 6 7,014 0,030
23 21,074 0,068 5 6,543 0,028
22 19,832 0,064 4 6,101 0,027
21 18,655 0.061 3 5,685 0,025
20 17,539 0,0-59 2 5,294 0,023
19 16,481 0,056 1 4,926 0,022
18 15,480 0,054 0 4, 579 -0, 022
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NMpuasowenue 3

3HaueHus Ko3ddHUMEHTa p NPH BpeMeHH NMOBEe PXHOCTHOH
KOHUEHTpPauuu 5 MuKr B KoddpduuueHTe eMKOCTH ceTH 2,0

okasatenb cTenenu n B GOpMyNe MHTEeHCHBHOCTH
[ 0,50 0,55 0,60 | 0,65 l 0,67 l 0,70 0,75
Bpewms' npoToka B cex

0.99 3 3 3 3 2 2 2
0,98 6 5 5 5 4 4 4
0,97 9 8 7 7 7 6 6
0,96 13 11 10 9 9 9 8
0,95 17 15 13 12 12 11 10
0,94 20 18 16 14 14 13 12
093 23 21 18 17 16 15 14
0.92 27 24 22 19 19 18 16
0,91 31 28 25 22 22 20 19
0,90 35 31 28 25 24 23 21
0.89 39 35 31 28 27 26 24
0,88 43 39 34 31 30 28 26
0,87 48 42 38 34 33 31 28
0,86 53 46 41 37 36 34 31
0,85 57 51 45 40 39 37 34
0,84 62 55 48 44 42 40 36
0.83 68 59 52 47 46 43 39
0,82 73 64 56 51 49 46 42
0,81 79 69 61 55 53 49 45
0.80 84 74 65 58 56 53 48
0.79 90 79 69 62 60 56 51
0,78 97 84 74 66 64 60 55
0.77 103 90 79 70 68 64 58
0.76 110 95 83 75 72 67 61
0,75 117 101 88 79 76 71 65
0,74 124 107 93 83 81 75 69
0,73 131 113 99 R8 85 79 72
0,72 139 120 104 93 90 84 76
0.71 147 127 110 98 95 88 80
0,70 156 134 117 103 100 93 84
0,69 165 141 123 109 105 97 88
0,68 175 149 129 114 111 104 93
0,67 184 157 136 120 116 108 97
0,66 194 165 143 126 122 113 102
0,65 205 174 150 132 128 118 107
0,64 216 184 158 139 134 124 112
0,63 228 193 165 146 140 130 117
0,62 240 203 174 153 147 136 123
0,61 253 213 182 160 154 142 128
0.60 267 224 191 168 162 149 134
0,59 281 235 200 175 169 156 140
0,58, 296 248 210 184 177 163 146
0,57 312 260 221 193 185 170 163
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I podorrcenue

IToxazaTenb ctenenu n B hOpMyse HHTEHCHBHOCTH

0,50

0,55

0,60

0,65

0,67

0,70

0,75

Bpewms npotoka B cex

166

328
346
364
384
405
427
450
475
501
529
559
591
625
662
701
743
788
836
889

1008
1075
1148
1227
1315
1411
1517
1634
1763
1908
2070
2250
2455
2686
2949
3251
3602
4007
4482
5042
5860
6518
7504
8725
10268
12246
14850

96 12
6524
7647
9099

232
243
255
267
280
304
318
333
349
366
384
402
423
444
466
490
506
533
562
594
627
663
702
744
789
839
892
950
1014
1085
1162
1248
1343
1449
1567
1701
1852
2023
2221
2451
2716
3031
3405
3855
4405
5091
5958

202
211
221
231
242
254
265
278
291
305
320
335
391
359
387
406
427
449
472
497
523
552
582
615
651
689
730
775
824
878
937
1001
1072
1151
1239
1337
1447
1573
1716
1879
2068
2289
2550
2860
3235
3697
4276

160
167
174
182
190
198
207
216
225
235
246
257
269
281
294
307
322
337
353
370
388
407
428
450
473
498
525
556
586
621
658
699
743
792
845
905
972
1046
1129
1224
1332
1456
1602
1771
1947
2217
2517



Hpunow enue 4

3HaueHue KO3 pHUNEHTA p NPH BPEMEHH NOBEPXHOCTHOM
KOHUCHTPALUHH 5 MUK U KO3PHUHEHTE eMKOCTH ceTH 1,2

SooCooe
00X B WOV WV W WV WL

OO OO OO0 OO
VNN NN NN 00000 50 0o 0o oo 0e e W

COCOOOoCCoOoooo

-

cooo
DL D

[TokasaTear cTenesd n B (GOPMyJe HHTEHCHBHOCTH
0,50 0,55 060 | oes | oe 010 | 07
Bpema nportoka B cex
5 5 5 5 3 3 3
10 8 8 8 7 7 7
15 13 12 12 12 10 10
22 18 17 15 15 15 13
28 25 22 20 20 18 17
33 30 27 23 23 22 20
38 35 30 28 27 25 23
45 40 37 32 30 27 27
52 47 42 33 33 33 32
58 52 47 42 40 38 35
65 58 52 47 45 43 40
72 65 57 52 50 47 43
80 70 63 57 55 52 47
89 77 68 62 60 57 52
95 85 75 67 65 62 57
103 92 80 73 70 67 60
113 98 87 78 77 72 65
122 107 93 85 82 77 70
132 115 102 92 88 82 75
140 123 108 97 93 88 80
150 139 115 103 100 93 85
162 140 123 110 107 100 92
172 150 132 117 113 107 97
183 158 138 125 120 112 102
195 168 147 132 127 118 108
207 178 155 138 135 125 115
218 188 165 147 142 132 120
232 200 173 155 150 140 127
245 212 183 163 158 147 133
260 223 195 172 167 155 140
275 235 205 182 175 162 147
292 248 215 190 185 172 155
307 262 227 200 193 180 162
323 275 238 210 203 188 170
342 290 250 220 213 197 178
360 307 263 232 223 207 187
380 322 275 243 233 217 195
400 338 290 255 245 227 205
422 355 303 267 257 237 213
445 373 318 280 270 248 223
468 392 333 292 282 260 233
493 413 350 307 295 272 243
520 433 368 322 308 283 255




N podorrcenue

MMoxa3saTtenb cTenewu n B q>0pmy;|e HHTEHCUBHOCTH

4 0,50 0,55 0,60 0,65 0,67 0,70 0,75
Bpems npoToka B cex
0,56 547 457 387 337 323 297 267
0,55 577 478 405 352 338 310 278
0,54 607 503 425 368 353 325 290
0,53 640 528 445 385 370 340 303
0,52 675 557 467 403 387 355 317
0,51 712 585 507 423 405 370 330
0,50 750 615 530 442 423 387 345
0,49 792 647 555 463 443 405 360
0,48 835 680 582 485 463 423 375
0,47 882 717 610 508 487 443 392
0,46 932 753 640 533 508 463 410
0,15 985 793 670 558 533 485 428
0.44 1042 837 705 587 558 507 448
0,43 1104 884 740 615 587 532 468
0,42 1169 937 777 645 615 557 490
0,41 1239 984 817 677 645 583 512
0,40 1314 1039 844 712 677 612 537
0,39 1394 1099 889 748 712 642 562
0,38 1482 1162 937 787 747 673 588
0,37 1577 1232 990 828 787 707 617
0,36 1680 1307 1045 872 827 743 647
0,35 1792 1387 1105 920 872 782 678
0,34 1914 1474 1170 970 920 822 713
0,33 2045 1569 1240 1025 970 867 750
0,32 2192 1672 1315 1085 1025 914 788
0,31 2352 1785 1399 1149 1085 965 830
0,30 2529 1907 1487 1217 1149 1020 875
0,29 2724 2042 1584 1292 1219 1080 925
0,28 2939 2190 1690 1374 1294 1144 977
0,27 3181 2355 1809 1464 1377 1215 1035
0,26 3451 2537 1947 1562 1467 1290 1097
0,25 3751 2741 2080 1669 1565 1375 1169
0,24 4092 2967 2239 1787 1675 1469 1239
0.23 4478 3222 2415 1919 1795 1569 1320
0,22 4916 3507 2612 2065 1928 1680 1408
0,21 5418 3835 2835 2228 2078 1805 1508
0,20 6003 4207 3087 2412 2247 1945 1620
0,19 6678 4635 3572 2622 2437 2103 1743
0,18 7470 5131 3702 2860 26562 2282 1882
0,17 8403 5712 4085 3132 2900 2485 2040
0,16 9767 6395 4527 3447 3185 2717 2220
0,15 10863 7210 5052 3815 3517 2087 2427
0,14 12507 8193 5675 4250 3910 3302 2670
- 0,13 14542 9387 6425 4767 4372 3677 2952
0,12 17110 10873 7342 5392 4935 4225 3245
0,11 20410 12745 8485 6162 5630 4670 3695
0,10 24750 15165 9930 7127 6480 5610 4195

168




- - - 0007%S 0009% 00082 00Cve 00963 0089¢ 001%3 0060z | 000L1 | 009
- - - 000€e 0098% 006€C 00602 00181 00991 006¥%1 00821 | 00S01 | 00S
- - - 00281 00951 00651 00S11 00001 0016 0028 001L 008S (1104
- - 008S1 00621 00111 0016 0028 0012 0099 008¢ 0008 — 0se
- — 00901 0058 008L 0019 008y 00.L¥ 00cy 0082 00ge - 00¢
- 00SL 0059 00€S 009% 008¢ 00ve 0065 00.8 0082 ad - 083
009¥% 001 00S¢ 0062 0086 0016 0081 0091 0081 ooel - — 005
0081 0091 06€1 oell 086 008 0L 029 098 - - - 081
0011 086 0S8 00L 009 06¥% oy oLe - - - - gol
08S (1144 oSy 0.8 (174 096 0€g - - - - - 001
(ww 09 =1y) 08 0L ="%b
- - - 008¢L 006¢9 0002S 00L9¥% 00e0¥ 00L9¢ 000€€ 00S8C | 00€€C | 009
- - - 001S¥ 0006€ 00LCE 00S8¢ 008¥¢ 00936 000G 00GL1 | 0O¥PL | 009
- - - 000S¢ 00¢'1G 009L1 00.81 009¢1 006¢! 00c11 00L6 006. (1,14
- - 00912 009L1 001S1 00831 00511 00L6 0088 006. 0089 - 0se
— — 00F¥1 00911 00001 0088 00SL 00¥%9 0065 0068 00S¥ - 00
- 00€01 0068 00gL 0029 001¢ 009% 000¥ 009¢ 00¢c¢e - - (11474
00€9 009S 006¥% 000¥ 00S¢ 0086 0052 0028 0003 0081 - — 003G
09%G 0613 0681 0¥S1 0sel 0011 086 0S8 0LL - - - 0SI
00S1 0sel 0911 086 0z8 0.9 009 cog - — - - Qg1
008 01L 0329 018 (V]34 0S¢ 0ce - - - — - 001
(wrw vy =1y) 09+ 0¢ = %%
$0°0 $0‘0 €00 %00 S100 10'0 800'0 900'0 S00°0 $00°0 €00°0 %000 o a
diam
-BH)f

HOINQ

(;# a) gonoldovod XHHHIALAHE gorosoduogAdi xmHAreiHocndod sy edogororod qremoru BeWaendAuoy

coannaxovnd]]

169



- - - 00262 | 00gsz | 00602 | 00881 | 01291 | 0o0sP1 | ooeel | o00Sit | 00¥6 | 009
- — - 00281 |- 0081 |- 00zel |- 00SIE |- 00001 0016- | 00c8 001Z- | 008S - | 009
- - s 0000t | 0098 001 00£9 003S 0009 00S¥ 006 | ooce | 00F
- - 008 0012 0019 0108 0)Sp 006€ 006¢ 0cee 0022 - 0sg
- — C08S 00L¥ 000F 00ge -~ | "000E 0093 00¥% 0012 0081 - 00€
= . ]..001%. | 049 |.Qu6gc _|. 00SG. | 001 0061 _ | 0091 .00SL._ | . oogl e —. | 6sT-
00Sz | o00zz | o061 0091 ooyl 0011 0201 088 008 01 - - 003 ..
086~ | 038 |: 092 - | oz9 - 018 - ovp 00 o - | oI - - - 0gl
009 orS | oLy 08¢ oge 0.3 ¢4 002 — — - - ool
028 066 | 053 ] t4 081 o¥1 ogl - - - - — 001
B (ww 801 =y) 0G1--0C1 =%b
- - - oocey | 0089e | oovoe | ooviz | 000eg | 0061z | oogsl | 00291 | oooel |. 009
- - - 06k9z | 0082z | 00e61 | 0091 | oosyl | oozer | 006iI | 00€0T | 00¥VS | 008
— - - 009vL | 00SzI. | ~00€01 | 0026 0008 00€. 00S9 |. 008 | 00S% | 0OF
- - 00,31 | 00201 | 0088 00€L 0059 00.8 0028 009¥ . 000¥ — | 0se,
- - 00¥8 0089 0088 008¥ 00v¥ 0028 ove 000¢ 0092 —_ |, 008
— 000 0028 00S¥ 00,8 000¢ 00.% 0ngS 0012 0061 — - 053
00/ | 00SE 0088 00£2 0002 00L1 00v1 00g1 0021 0001 - - 002
00v1 | 00g1 001t 006 062 0¥9 085 008 - | ogy - — - — | oer
088 06L 089 095 08V 06€ 0se | 062 - - - — 4
oLy 0oy 09¢ 008 052 0.3 061 ~ |- — — — — — 001
(wmr 9,=1y) 001+ 06 = b - w .
. w -4
S0'0 ¥0'0, €00 20'0° S10'0 100 . 8000 900'0 $00'0 $00‘0 €000 200°0 “ %%n
. _ - ¢ diam
. - | e
HOINI g oo C

T

anwaxcvagod ]



0121 089 08y 00€ vl 00c—091
0291 016 0€9 o1y 801 0S1—001
01€3 00€I—.~ |~ - "006 ~. . _ 08S 9, . . 001—06
0662 ov9r orir. - 0eL 09 - - 08—0.

- 086€ ovee - " - 09SI - 0001 144 09-0S

. ww g
00z _ ost . s oot - - @0MTBI0 KOIUd %d diawedel]
ww g expord dialenyr : H0800Bh HMHEQUIAQ -

-~ W 4 90M01J0red XHHHIALAHY 9ONBOL) BKY 8d0QIOY0d AWEMOIH BeWaeddAuoy’
9oanHauovnd]]

- *QOHIrOLl — JMAIr0Q M Wi (0F WOodlaw
-eur gAdL wrY e ‘ediomenr /0 oE::m: wn Gl — oS so&osgq 9AdL BI'Y SHHIHIOUEH J0HLOKdE] dMHERIWHAL

- - — 00S2Z | 00261 00651 0081 00€31 00311 00001 00.8 0012 | 009
- — T 008€l | 00611 00001~ | 00.8- -1- 009L 0069 0029 00vS | -00¥¥ | 009
— - — 009, 0059 00+S 008% 00zy .| 008€ 00¥8 000€ 00¥C | 00%
— — 0099 00¥S 009% 0088 00¥e : [ 6008 00.¢ 00¥ 0012 — 0S¢
- - 00¥¥ 00Sg 000€ 0053 008z ~ | 000C 0081 0091 00¥1 — 008
— 001¢ 00.¢ 0033 0061 0091 00¥1 -| 6081 0011 0.6 - - 083
0061 00.L1 0051 0031 0901 098 0S. - 0.9 - 019 0vS — - 00g
0SL 0.9 08S oLy ol¥ ove 00¢ 09z | 0¥g - — - 0s1
09% ol¥ 05e 062 0S5 012 08l | ogl — — - — 6zl
(1144 025 061 091 oet - o1 - | oor - - — - - 001
(ww ¥l = y) 002 + 091 = b

<00 $0'0 €00 200 s10'0 100 800°0 900°0 500°0 $00'0 €00°0 2000 w8

diom

-eu)’

- HOIMMR .

annaxcvopod 1



llpusroxnenue7

Mponycknas cnocoSHOCTh Q YJAMYHBIX JOTKOB H CKOPOCTH TEYEHHs U
(Ha OJHH JOTOK)

0,06 0,08 0,10 & 0,12 &
h
1 v Q 4 Q v Q v Q
Iliupuna6 u
0,003 0,26 23 0,33 53 0,40 100 0,46 168
0,005 0,33 30 0,42 69 0,52 129 0,60 216
0,007 0,40 36 0,50 81 0,61 152 0,71 256
0,010 0,47 43 0,60 97 0,73 182 0,85 306
0012 0,52 47 0,66 106 0,80 200 | .0.93 335
0,014 0,56 50 0,71 115 0,86 216 1,00 362
0.016 0,60 54 0,76 123 0,92 230 1,07 387
0,018 0,63 57 0,30 130 0,98 244 1,14 410
0,020 0,67 60 0,85 137 1,03 258 1,20 434
ke 4,73 — 6,04 — 7,30 — 8,49 —
ky — 426 — 967 — 1825 — 3057
upuuna 9 x
0,003 0,26 23 0,33 53 0,43 107 0,55 187
0,005 0,33 30 0,42 69 0,56 138 0,72 242
0,007 0,40 36 0,50 81 0,66 163 0,85 286
0,010 047 43 0,60 97 0,79 195 1,01 342
0,012 0,62 47 0,66 106 0,87 213 1,11 375
0,014 0,56 50 0,71 115 0,94 231 1.20 405
0,016 0,60 54 0,76 123 1,00 247 1,28 433
0,018 0.63 57 0,80 130 1,06 262 1,36 459
0,020 0,67 60 0,85 137 1,12 276 1,43 484
ke 4,73 — 6,04 — 7,88 — 10,14 —
ky - 426 - 967 - 1952 — | 3421
Wupuna 12 &
0,003 0,26 23 0,40 60 0,52 110 064 | 178
0, 0,33 30 052 77 0,67 141 0,82 { 229
0,007 0,40 36 0.61 91 0,79 167 0,97 272
0,010 0,47 43 0,73 109 0,95 200 1,16 | 315
0,012 0.52 47 0,80 119 1,04 219 1,27 | 355
0,014 0,56 50 0,87 129 1,12 237 1,37 | 384
0,016 0.60 54 0,92 139 1,20 253 1,47 | 411
0,018 0.63 57 0,98 146 1,27 269 156 | 436
0,020 0,67 60 1,03 154 1,34 283 1,64 | 459
ke 4,73 — 7,26 — 9, — 11,65 —
kp — | 426 —_ 1089 — 2002 — 3146
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ITpodoancenue

0,06 0,07 0,10 l 0,12 x
]
2 Q v Q v Q l v Q
Iupuna 3,56 #

0,003 0,26 23 0,30 36 0,51 125 065 | 208
0,005 0,33 30 0,38 47 0,66 162 084 | 268
0,007 0,40 36 0,45 55 0,78 191 099 | 318
0,010 0,47 43 0,54 66 0,94 229 1,18 | 379
0,012 0,52 47 0,59 72 1,03 250 129 | 416
0.014 0.56 50 0,64 78 1,11 270 1,40 | 449
0,016 0,60 54 0,68 84 1,19 289 1,50 | 480
0,018 0,63 57 0,72 88 1.26 307 1,58 | 509
0,020 0,67 60 0,78 93 1,33 323 1,67 | 537
4,73 — 5,39 — 9, — 11,77 —
- 426 - 662 — 2287 — | 3796

MTpuaoxwenune 8

BennunHa kodd¢duuuenra ¢ no dpopmyne H. H. IlaBrosckoro
(n1s pa3MepoB B )

0,018 0,020 0,0225 0,025 0,0275 0,030 0,035

cooooooo
888

—S0000
SEB3RBRLEH

35,4 30,6 26,0 224 19,6 17,3 13,8
36,6 31,8 27,2 235 20,6 18,3 14,7
37,8 33,0 28,3 24,5 21,6 19,1 15,4
39,0 34.0 292 25,4 22,3 19,9 16,1
39,8 34,8 30,0 26,2 23,1 20,6 16,8
40,7 35,7 30,8 26,9 23,8 213 17.4
41,6 36,4 31,6 27,6 24,5 21,9 17,9
423 37,1 32,2 28,3 25,1 22,6 18,5
43.0 37,8 32,8 28,8 25,6 23,0 18,9
43,5 38,4 33,4 294 26,2 23,5 19,4
44,0 39,0 340 299 26,7 24,0 19,9
45,6 40,3 35,2 31,1 27,8 25,1 )

46,8 41,6 36,3 32,2 28,8 26,0 21,8
479 42,5 37,3 33,1 29,7 26,9 22,6
48.8 43,5 38,3 34,0 30,5 27,8 23,4
49,8 44,4 39,1 34.8 314 28,5 24,0
50,6 45,2 39,8 35,5 32,1 29,2 24,7
51,4 45,9 40,5 36,2 32,7 29,8 25,3
52,1 46,6 41,3 36,9 33,3 30,4 25,8
53,4 47,9 424 38,0 34,5 31,6 26,8
54,5 49,0 43,6 39,1 35,5 32,5 27,8
55,6 50,0 44,5 40,0 36,4 33,3 28,6
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