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NPEAVCIIOBME

IIpoexTHpOBaHHe, CTPOHUTENBCTBO H PEKOHCTPYKUHSA rOpPOAOB, Ha-
CeJJeHHBIX MYHKTOB, NPOMBILIJIEHHBIX NpPEANPUSTHH, a TaKXKe XH-
JAHILHO-IPOMBILLIJIEHHBIX ~ KOMIJIEKCOB ~ perdoHajibHoro Macuita6a
AOVIKHBL COOTBeTCTBOBATb MNoJioXKeHHAM 3akoHoB Poccuiickoit $ejpe-
paunn «O CcaHHTaApHO-3MHAEMHOJOrHUEeCKOM O1aronojyuun Hacele-
HusA» H «O6 oxpaHe OKpyXKaiolleHd HPUPOJHOH cpe/ibi», TPeGYIOIHX
HCKJIOUEHHS BJHSAHUA BPe/HbX PAKTOPOB Ha 3/10POBbE H CAHHTAPHO-
6bITOBLIE YCIOBHA XKHU3HH HaceseHHs. COCTOsiHHe OKpyxKamwllell cpe-
Abl M YCNIOBHSI MPOXKHBAHHWA HaceJIeHHs ONpeje/sioT OAHY H3 Haunbo-
Jdee OCTPLIX COLHaNbHBIX NpoGJeMm, NPAMO HJAH KOCBEHHO 3aTpar-
BAIOIHX HHTepechl Kax/joro uejoseka. OcTpora paHHOH mpobJeMul
B 3HAUUTENbHOH CTeHeHH 3aBHUCHUT OT COCTOSIHMA HHXKeHepHOH undpa-
CTPYKTYpPhI, B HepBYIO Oouepelb ceTed BOJOCHAGXKEHHS M BOJOOTBE-
MEHHS, UTPAIOILUX BAXKHYIO pojb B GYHKIHOHANIBHOM KH3Heobecle-
YeHHH HaceNeHHBIX MecT.

Tsaxenoe nosoxkeHHe CJAOKHUIOCH C TEXHHYECKHM COCTOSIHHEM
AeficTByIOLIMX ceTefi BojocHaGxeHus Poccuiickoii ®Pepepauuu; ux
H3HOC TpeBHILIAET 40% wu HapacTaer ¢ Kax/AbiM rojom — GoJiee
'/3 Bcex BONONpPOBOAHBIX ceTeil Tpe6GyloT moaHo# 3ameHbl. Exeroano
Ha BO/OMNPOBOJHBIX CETAX NPOHCXOJAUT OKOJO 75 Thic. MPOpBIBOB,
OTK/IOUeHHH W aBapuii, YTO BBI3HIBAET HE TOJILKO MOTEPH BOAbI (15...
20 %) u cHuxeHune NPOH3BOACTBA npOMblumeHHou NPOAYKLHH, HO H
HAHOCHT 3HauWTeNbHbIH 3KOHOMHMYeckuil yuiep6. B psse cayuaes
HapyileHHe CAHUTApPHOTO peXKHUMa HAacCeJEeHHBIX NMYHKTOB NPHBOJHMT K
BO3HMKHOBEHHIO BCHBIILIEK HHQEKUHOHHbIX 3a6onesaHuid. [Ipu 3sToM
B 15 roposax u 419 nocenkax ropo/JcKoro THna Her LEHTPaJM30BaH-
#oro ‘BojocHaGxeHusi, B 88 kpymHeix ropoaax Poccuu BO MHOIHX
MHKpOpaHoHax BOJa MOJAeTCA TOJBKO MO XKECTKOMY rpagHky.

g HacTrosiillee BpeMmsl LIEHTPAJH30BAHHLIMH CHCTE€MaMH BOJOOTBe-
aeHus B Poccuiickoii Pepepauun oxsaueHo 987 ropoapos u3 1052
(94 %) u 1360 nocenkos ropojckoro tuna u3 2204 (61 %). O6was
NPOTHKEHHOCTh BOJOOTBOASINKMX ceTefl B HaceleHHbIX MyHKTax Poc-
CHH cocTaBasgeT 96,7 ThiC. KM, B TOM UHCJie KOMMYHAJbHBIX 46,4 ThIC. KM.

XKEroAHO Ha BOJOOTBOJALIMX CeTAX MNPOHCXOAHT OKoao 90 Thic.
TEXHOJIOTHYECKHUX HapyLieHHH (MpophiBH, 3acophl, 3aromiedus). Cu-
ecTeMATHUeCKAas W aBapuiHash yTeuka 3arpsA3HeHHBIX H TOKCHUYHBIX
CTOYHBIX BOJ TNOMHMO 3HAUHMTEJbHBIX 3KCANYaTaLHOHHBIX 3aTpar



BbI3bLIBAET 3apa’KeHue MO/3eMHbIX TOPH30HTOB. B padoHax KpymHbix
NPOMBILIEHHbIX MPEANPHATHA, a TaKXkKe CelbCKOXO3AHCTBEHHbIX
06beKTOB Ha Tepputopun Poccuiickoii ejepalind BbISIBAEHO OKOJIO
500 ouaroB ¢ 3arpA3HeHWEM IIOA3€MHbIX BOJ CTOUHbIMH BOJaMH, B
TOM uucie okojao 70 AeHCTBYIOLIHX BOZ03a60pOB MHTHEBOH BO/bI.
Han6oJiee kpynuble Oouyars 3arpsi3HeHWi BbifiBJeHbl B MOCKOBCKOH
o6nacti, B paiionax ropoaos Tyna, Ilepmb, Boarorpaa, Maruuro-
ropck, KemepoBo, a Takxke KasaHckom, HuxHeropoackoM 1 Ydum-
CKOM MPOMBILIJIEHHBIX PerdoHax.

B ycioBusix coBpeMenHod Poccuu, nepexxupaioulei caoxHbIA ne-
pHOJL KOPEHHBIX COLMAJIbHO-MOJNTHYECKAX W 3KOHOMHYECKHX Mpeos-
pa3oBaHnil, OT GYAylIero HHXeHepa, paborapomero B cdepe Kom-
MYHaJIbHOTO BOJIOMO/Nb30BAHNA, MTOMHMO YeTKOH IpakJaHCKOH Mo3u-
LLAH K 3KOJIOrHYeckKoH KyjabTypbl Tpebyorca mpodeccHoHabHbIe
3HAHHS, [103BONFIOLIME IPAMOTHO MU OMEpPaTHBHO pelLlaTb HEOp/H-
HapHble TeXHHUeckHe 3aja4y. HeopanHapHOCTb 3ajau onpejensercs
MacliTaGHOCTBIO OTPAC]H, a TakXe AedHIUTOM BPEMEHH H CPeiCTB
[J1S UX peLIeHHU .

[Ipu cocraBieHHH cOpaBOUHHUKA ABTOPhi HCXOJWIH M3 TOrO, YTO
B KHHI€ [IO0JIZKHbl ObLITh MPHBEAEHbl OCHOBHbIE MaTEpHaJbi HO pacye-
TaM W KOHCTPYKLUHAM, HCKJIiOUalouiiHe He06X0AUMOCTb HCHOAb30BAHHS
AOMOJIHUTEIbHOH CMPaBOYHO-HOPMATHBHOMH JnTepatypbl. JlanHbie 06
o6beMe U COLepXKAaHMW KYpCOBBIX H AHMJIOMHBIX MPOEKTOB OObIYHO
yCTaHaBJIHBAIOTCA BY3aMu, H [O3TOMY aBTOpPbl HE DErJaMeHTHPYIOT
HX 00bEM W cojiepKaHne B cBoeil kHure. BmMecre ¢ TeM jaHHbIA crpa-
BOYHHK He 3aMeHsieT W3BeCTHble yuyeOHHKW H yueOHble nocobusa no
COOTBETCTBYIOUIMM pasjiellaM BOJOCHAOXKEHHS H BOJLOOTBE/EHHS,
paccuuTaHHble HAa CHCTEMATHYECKOe W MOJIHOe H3JO0XKeHHe yueGHbiX
kKypcoB. Ilo xapakrepy H3jaraeMoro MarepHana JaHHbIH CIpaBou-
HHK paccuMTaH Ha CTYJIEHTOB Kak /[IHeBHOH, Tak H BedepHed H 3a04-
HOH ¢opM O6GyueHHs, BKJIIO4asi CMELHANHCTOB LIKPOKOTO MpOQHI,
MMEIOUIHX HauajbHylo MOArOTOBKY B gaHHOH o6jactH. H3-3a orpa-
HUYEHHOCTH o6beMa B CMpaBOYHHKE He OCBELIEeHbl BOMPOCHI 3IRUHO-
MHKHM, aBTOMaTW3allHH CHCTEM BOAOCHAOXEHHA M BOJOOTBEleHHS;
BOMPOCHI 5KCMyaTallud CHCTEM PacCMOTPeHsl B CaMOH KpaTKow
tdopwme.

ABTopbl BHIpaxaloT ray6okyio npusnareibHocth TOO «Mocso-
AokaHan — Hupyur: pemMouT tpy6onpoBoioB», B3siBUIed Ha ce6s
pacxo/lbl MO M3JaHAIO CMpaBOYHHKA W MpejocTaBUBIYEH MaTepHaJbl
HOBBIX pa3paGotok Mo GecrpaHiiefHOMY peMOHTY TpyGonpoBoLOB
BOIOCHAOKEHNA W BOJOOTBE/IEHHS.

Fnasoi 1, 3, 12 — 15 nandcaubl KauA. TexH. Hayk, joi. C. C. 3a-
MopoxueM, M 2 -— kau[. TexH. Hayk, jgou. B. H. EpecHoBbiM,
ra. 4—7, 11 — p-pom Texu. nayk, npod. b. H. Pennubiv, rit. 8 u
pasjei MATHIH — KaHA. TexH. Hayk, npod. H C. Tpery6enko, ri1. 10 —
C. C. 3anopoxuem n nux. C. M. MsJiKHHbIM COBMECTHO, V1. 9 HaMHca-
va Bb. H. Penuunim n C. M. MsiikutbiM COBMECTHO. AsTOpb
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PA3ZEN MEPBbIM
CUCTEMbI BOAOCHABXEHUA

I'nasa 1

HOPMbI M OBBEMbI BOJLONOTPEBNEHMS.

B3AMMOCBA3b B PABOTE 3JIEMEHTOB
CUCTEMbl BOAAOCHABXEHMS

1.1. Hopmsl u o6vemn BogonoTpebnenns

OCHOBHBbIMH BHIAMH NMOTPeGJieHHs] BOJbl SIBJSIOTCHA: XO35IHCTBEH-
HO-MIUThEBOE BOAONOTpe6aeHHe KHUTeNeH HAacejeHHBIX NMYHKTOB; BOAO-
norpe6neHye NMPOMbILLTIEHHBIX NpeANPHITHE; BOAONOTpeleHHe, CBs-
34aHHOe ¢ 6/1arOoycTPOACTBOM TeppHTOPUH (MOMHBKA YJHL, 3ed€HBIX
HacaXKJeHHH M Mp.); HCMOJAb30BaHHe BOJbl JIJifl NOXKAPOTYLUEHHS,

CcOGCTBEHHble HYX /bl CHCTEMbl BOJOCHAG6XEHMS.

@ XoasniicTBeHHO-NHTbEBOE Boponorpedaenne. Hopmbt xossiicr-
BEHHO-NHTbEBOr0 BOJONOTPeGJieHHs] B HAcCeJeHHbIX MYHKTaX NPHHUMAIOT

no CHull 2.04.02—84 (ra6a. 1.1).

Ins paiioHoB 3acTpPOMKM 31aHHsIMH C BOJOMNOJb30BAHHEM H3 BO-
IOpa3bopHbIX KOJOHOK Y/ejbHOe cpejHecyTo4HOe (3a roj) BOJO-
norpe6jieHHe Ha OXHOro xureasl cienyer npunumarb 30..50 n/cyr.

YnenbHoe BoponoTpeGiieHHe BK/AIOYAeT pacxojibl BOIbl Ha XO03sii-

Ta6auua 1 1. Hopmbl X038ACTBEHHO-RHTLEBOIO BORONOTPEGACHHS

AN HACCAEHHBIX NYHKTOB

Crenenb CaHHT DHO-TEXHHYECKOTO 6aaroycTpoiicTBa
pafioHOB XKHJIOH 3aCTPOAKH

CpeanecyTounoe yjaenbHoe
XO3AHCTBEHHO-THTheBoe
BojonoTpebjeHHe B Hace-
JIEHHHX MYHKTax Ha OJHOTO
KHTeNd (33 ron) gx, n1/cyT

3acrpofika 3xaHHAAMH, OGOPYLOBAHHLIMH BHYTPEHHHM
BOLONPOBOLOM H KaHaAH3alHel:
6e3 BaHH
C BAHHBLIMH H MECTHbIMH BOIOHArpeBaTe/IsiMH
¢ UEHTPaAAM3OBAHHLIM TOPSAUYHM BOAOCHAGXKeHHEM

125...160
160.. 230
230. 350



CTBCHHO-MUThEBbIE M OBITOBbIE HYX/bl B OGLIECTBEHHLIX 3AHHAX,
3a MCKJIOYEHHEM pacXOJ0B BOJbl /Jsl JOMOB OT/AblXa, CAHATOPHO-
TYpHCTHYECKHX KOMILJIEKCOB H 03/0DOBHTE/IbHbIX Jlarepei

BuiGop yaenbHoro Bojonorpebieduss B INpejenax, YKasaHHbIX
B ta6a. 1.1, nodKeH NPOU3BOJUTBCS B 3aBHCHMOCTH OT KJIHMAaTH-
yeCcKHX YCROBHH, MOULHOCTH HCTOUHHKA BOJOCHAGXEHHS U KauecTBa
BO/bl, CTeNeHH OnaroycTpoiicTBa, ITAXKHOCTH 3ACTPOHKH H MECTHBIX
YCJ1OBHH.

Ko/u4yecTBO BOJbl Ha HYX/bl NPOMBILIIEHHOCTH, O6ecneyusa-
olLedl HaceleHUHE MPOLYKTAMH, U HeyUuTeHHble pacxoibl NPH COOT-
BETCTBYIOIEM OBGOCHOBAHHH AONYCKAeTCAd NMPHHUMATL [OMNOJAHHTENbHO
B pasmepe 10..20 9% cymmapHoro pacxoja BOJbl HA XO3fHCTBEHHO-
MHTbEeBble HYXK/bl HACEJEeHHOr0 TYHKTA.

YaeaobHoe BoaonoTpe6JieHHe B HACENeHHbIX MYHKTaX C YHCIOM
KHTeNEH CBbille | MJH. YeJOBEK JONYCKAeTCH YBEJHUHBATH [MpH
060CHOBAHHH B KaXX/IOM OT/€JbHOM Cjlydae W COrJjlaCOBAHHH ¢ opra-
namu [0OCy/apCTBEHHOr0 HaA30pa.

CpennecyTounblfi (3a roa) ob6beM BojonoTpeGaenus, M>/cyr,
Ha XO3fHCTBEHHO-NMHUTbEBbIE HYXK/bl ONpeAensioT no Gopmyae

Qcmizzqul‘/lOOO, (11)

rie gz, — HOpMa YJejbHOro Bojonorpebaenus, J/(cyT-uen),
COOTBETCTBYIOIIAA i-# CTeMeHH CcaHHTAPHO-TeXHHYecKoro 6Jaroycr-
poHcTBa KHJbIX 3JaHHA W npunumaemas no tabéa. 1.1; N, — pac-
UeTHOE YHCJO XKHUTeseH, MPOXKHBAIOIINX B paioHax XKHA0H 38CTpOHKH
¢ i-# creneHbio 6/1aroycTpoficTBa, Ha KOHELl paccMaTpuBaeMoil ouepe-
Jld CTPOUTENLCTBA.

PacuerHoe ynco XKuTened MoxeT OGbiTb ONpeeaeHo Mo ¢popmyJe

Ni= 3 p,Fy, (1.2)
!

rae p, — j-st IJIOTHOCTh HAcejeHHs, uei/ra; F; — maouianb pad-
OHa KHUJNOH 3acTpoOfKH ¢ i-H CTemerbid CAHHTAPHO-TEXHHYECKOro
GaaroycrpoiicTsa 34aHMi M j-H MNOTHOCTBIO HACENEHHS, Ia.

I npaBuibHOrO pacueTa cucTeM BOAOCHAGKEHHS HEOGXOLUMO
3HaTh OUEPE/HOCTb MX PA3BHTHSA H COOTBETCTBYIOUIEE 3THM OYEPE/HO-
CTAM Bojonorpebienue. Poct Boaonorpebaennus B Nepuoj pa3BHTHA
CHCTEMbl MPOHCXOAUT BCAEACTBHE YBEAUYEHHUS YHUCAEHHOCTH Haceje-
HHSl W MOBBILIEHHs CTENEHW CAHHWTAPHO-TEXHHuecKoro 6J1areycrpo-
CTBA 3JaHHA. YueT pocTa BOAOMOTPEGJEHHSI OCYLIECTBJSIETCA MyTeM
ONpeNeIeHust pacuerHoro BOJONOTPeOGJeHHs HA KOHEl COOTBETCT-
BYIOIUE OYepey pa3BUTHS.

[loTpeGienne Boapl Ha XO3HCTBEHHO-MUTLEBbLIE HYXK/bl HACENEH-
HOr0 NYHKT& HepasHOMepHO B TeueHue roja. Habumopaiorcs Koge-
Ganusi cyTouHOro pacxoja: Ce30HHbl€, CBA3AHHbIE C H3MEHEHHeM
TEMIEpATypbl U BJIaXKHOCTH B OT/E/bHblE BpeMeHa roja, a TaKXKe



HE/leJbHbIE H CYTOUHbIE, 06YCJIOBJIEHHbIe OCOGEHHOCTAMH BOAONOTPEG-
JICHHSl B pa3jHyHble JHH HeAedH (OyAHH, BHIXOLHBE, MpPEANpasHUy-
Hble M NpasjHHYHble AHH). CHCTeMBl BOIOCHAGXKEHHS AOMKHbI GbITh
3alpOEKTHPOBAHBl HA NPOMNYCK MAaKCHMajlbHOrO CYTOYHOro pacxo/a
BOAH, M3/CyT, paBHOrO

Qcyrmax = Kcyrmachyrm, (13)

rae Keyrmax = 1,1...1,3 — MakcHMaibHblil K03QHLHEAT CYTOYHOH
HEePaBHOMEPHOCTH BOJONOTPEO/ICHUS, YUYMTHIBAIOUIHHA YyKAaj >KH3HH
HaceJeHHsl, peXXHM paboOThl NMpPEANpUATHH, cTeneHb GaaroycTpoiicTsa
3/laHHH, HM3MEHEHHE BOJONOTPeGJeHHS] 10 Ce30HAM roJa H JHAM
HepeqH, Qcyrm — pacyeTHHH (CpefHHH 3a roj) CyTOYHBIH pacxof
BO/b, M°/CyT, onpeaensieMulit o dopmyae (1.1).

B oraenpnbix cnysasx TpeGyeTcsi nmpoBepka paGOThl CHCTEMBI
BOJOCHAGXEHHA NIPH MHHHMaJbHOM CYTOUHOM PacXoje BOAbl, M3/cCyT,
onpeneasaemMoMm no ¢opmyae

Qcyrmin = Kcmiichyrm, (14)

rae  Keyrmin = 0,7...0,9 MHHHMajbHBIH KO3)@UUHEHT CyTOUHOH
HEPaBHOMEPHOCTH BOAOHOTpeG/eHHUs .

@ Bojonorpebaende npomunimjeHHnXx npepnpustHi. Ha mnpo-
MBILIJIEHHBIX MPeANPHATHAX (BK/AIO4As NPEANPHATHA CeJbCKOXO03fH-
CTBEHHOrO NpPOHM3BOJCTBA) BOAA PACXOAYeTC Ha TEXHOJOTHYeCKHe
HYXKJIbl IPOH3BOJCTBA, XO3SIHCTBEHHO-NUThEBLIE HYKAB paGOTalOIIUX,
a Take Ha MOJIb30BaHHE HMH [IyLIEM.

HopMbl BOAONOTpeGieHHSI Ha TEXHOJOTHYECKHE HYXKAH 3aBHCAT
OT MPHHATOTO TEXHONOIHYECKOro MPOLECCa, BH/Aa CHCTeMBl BOJLOCHAG-
JKeHHAl, KayecTBa BOJABI H AP.

CpenHHe oGbeMbl BOAOMOTPeG/EHHS] ONpejieisiloT MO BHAAM HC-
nonb3yemMoi BOAbl (06OpOTHAs, HOJNHTOYHASl) NYTEM YMHOXEHHSA
COOTBETCTBYIOIHX Y/AeNbHLIX €€ pacXol0B Ha IPOH3BOJHTEIbHOCTD
TE€XHOJIOIHYECKOTO Mpolecca B NPHHATHIX €JHHHUAX BejauuyuH (I T,
1000 xBt u 1. 0.).

B coorBercrBun co CHull 2.04.01—85 HopMul BojonoTpeGaeHHs
Ha XO3fHCTBEHHO-NHTheBble HYXAH PaGOTHHKOB MPOMBHLJEHHBIX
OpeANPHATHA NPUHHBMAIOT pPaBHLIMH JJsl pa6GoTaloiMX B Uexax ¢
TenioBbiaeienneM Gonee 84 x/Ix na | m3/4 (ropsiuue uexu) ¢, =
=45 J1 B CMeHy Ha OJLHOro 4ejioBeka, AJiSl OCTaJbHHX LEXOB §x =
= 25 1.

OGbeM Bogonorpe6aeHds B cMeHy, M®/cM, onpeseasior no ¢op-
MyJe

Qx/n = s + gxhx, (15)

rge f:, Ny — YHGJO paboTalolIHX COOTBETCTBEHHO B LeXax ¢

TenaoBbifelennem Gosee 84 k[Ix Ha | M3/4 W B OCTaibHBIX Lexax
il paccMaTpHBaeMOH CMeHsl.

Pacxoa Boiab Ha mnoib30BaHHe AylieM ONPEAEIAIOT, HCXOAA H3
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Ta6auua 1.2 Hopmbi BoponorpeGaeHust HA GAAroycTpoACTBO TEPPHTOPHHA
HaceJleHHbIX AYHKTOB H NPOMHWLIJCHHBIX NPeANPUATHI

HasnaueHune BoOJb Hamepurenn Pacxon BOJIb,
a/m

MexaHH3HpOBaHHAsE MoOHKa ycOBepilueH-
CTBOBAHHBIX MOKPBHITHH NPOE3I0B M MJOLIA-
nei 1 moiika 1,2 1,56

MexaHH3HpOBaHHAs NOJHBKA  ycoBep-
[IE€HCTBOBAHHBIX NOKPHITHR MPOE3n0B H MJ0-
wanen 1 noauBka 0,3.04

[TonnBka BpyuHylo (H3 IUAAHTOB) YyCO-
BEPLLEHCTBOBAHHBIX HOKPBITHH TPOTYapoB u

Ipoe3noB | nmosauBKa 0,4.05
[TonnBKa TrOpPOACKHKX 3€JEHBIX HacaXKie-

HH To xe 3 4
[TonHBKa ra3oHOB M LBETHHKOB » 4 6
[TonuBka nocalok B TPYHTOBBIX 3HMHMX

TeMJHLAX l cyr 15

[Toauska IOCag0K B CTEJAJAXKHBIX 3HMHHX
K TPYHTOBBIX BE€CEHHHX TeMJHLax, [apHH-

Kax BCeX THIOB, YTEMJIEHHOM TpYyHTe » 6
[TonuBka nocagok Ha npuycageGHbIX
y4actkax
OBOILHLIX KyJAbTYp » 3..15
IJIOAOBLIX [€PEBLEB » 10 .15

4acoBOro pacxojia BOJAbl Ha OfHY AyieBylO ceTKy 500 i npu npoaoa-
KUTEJIbHOCTH M0J1b30BaHuA AyuieM 45 muH. IIpH 3TOM pacxon BoAbl
Ha NMPHHATHE [ylia [O0C/e OKOHYaHMA CMEHH, M°/u, ONpeiensiioT no
dopmyne

Quyw = 0,375 Nyyu/a, (1.6)

rae Npyu — 4uea0 NONB3YIOULUXCA [ylieM B [JaHHYIO CMEHY; @ —
KOJIHYECTBO YesoBeK, MPHUXOAAIIUXCA Ha OJHY JAyLIEBYIO CETKY.

® Bononorpe6aenne, cBs3anHoe ¢ 61aroycTpoHCTBOM TEPPHTOPHIA
TOPOAOB H NPOMBIMJIEHHHX nAJAomanok. Hopmbl BojonorpeGreHus
Ha MOJMBKY 3ejIeHbIX HacaxXK/[eHul, a TakKxKe MbITbe YJHUL HacejeH-
HBIX NYHKTOB H TepPUTOPHUH NPOMBULJEHHBIX NPEANPUATHH TIPUHH-
maioT no CHull 2.04.02—84 B 3aBUCMMOCTH OT THNA MNOKPHITUS
TeppUTOPHUH, cnocoGa ee MOJHBKH, BHJa Haca)KAeHUH, KiAuUMaTHue-
CKHX M APYTWX MecCTHBIX ycjoBuii (Taba. 1.2).

CyTouHblit 06beM BogonoTpe6aenus, M>/cyT, Ha MOJHBKY YJHLL
3ejleHbIX HacaX/[eHuH onpejensior no gopmyne

Qron = (InonFG/IOO, (17)

TA€ @non — PACXOL BOAbl Ha MOJMBKY, Ji/M’, NMpHHHMaeMblil no
Taba. 1.2; F — niomagb TeppuTopuH HaCeNEHHOTO NMyHKTa «GPYTTO»
(¢ yueroM yauu, njowmwajged ¥ T. A.), ra; o — A0Js MOJHBaeMoi
TepPUTOPUHA HacCesIeHHOro NYyHKTa, %.
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[Ipn oTcyTcTBHM jaHHBIX O MIOWAASX MO BHAaM 6aaroyct-
poiicTBa (3esieHble HacaXk/eHHs, MPOe3jbl W T. I.) CpesHeCyTOYHOe
3a MOJIMBOUHBIA Ce30H MoTpeGjeHHe BOAB HA MOMHBKY, M>/cyT, Mo-
XKeT ObiTh ONpejeneHo no ¢opMyle

Qrnon = gx uN, (1.8)

Tle gx o — yldejbHasg HODPMa BOAOMOTpe6GJieHHA Ha MOJHBKY B
pacuere Ha OJHOrO KHTeJA HaCeNeHHOTO NYHKTa, MPHHAMaeMas
pasHoi#i 50.. 90 n/cyT Ha yesOBEKA B 3aBHCHUMOCTH OT KJAUMAaTHYECKHX
yCJiOBHH, MOUIHOCTH, HCTOYHHKA BOJOCHAGMKEHHR, cTeneHu 6Jaro-
yCTpOHCTBa HacCeIeHHOro MyHKTa W JPYTHX MECTHBIX ycjaoBuil, N —
pacueTHOe UUCJO JKHTEREH B HACeNeHHOM ITYHKTe.

@ CymmapHuiii cyTouHblil pacxon BOAbl ONpPEAENSAOT MO OT/Aeb-
HBIM rpynnam notpeGuTtesiell, cHaGxaeMblX BOJOH pacCYHTHIBaeMOH
CHCTEMOH BOJIOCHAGXKEHHS.

Jas eainHOH cucTeMbl BOJOCHaGXKeHHsi, OGCJayXHBalouie#d Bce
nepeyucaeHHble IPynnb noTpeGurenel, onpeensior:

CpeAHeCyTOUHBI# pacxoa BOAbi, M*/cyT,

Qg)?'rmm = Weyrm + (Q-rex + Qx/n + Qnylu) + Qnon, (19)
MaKCHUMaJbHbl H CyTO’-leIﬁ pacxojn BOJBI, M3CyT,
g)?;umax == Qcmiax + (QTex + Qx/n + Qnym) + Qnon- (110)

B ¢opmynax (1.9) u (1.10) Qrex — cyTOuHBI pacxoj BOABI Ha
TeXHOJIOTHYECKHe HYXK/Ibl MPOMBILNCHHBIX TPeANpUHATHH.

CucreMbl BOJOCHAGXKEHHA PACCYMTHIBAIOT Ha MAKCHMAJbHBIA Cy-
TOYHBLIH pacxoj BOJBl H NMPOBEPSAIOT HA NPOMYCK PacueTHOTO MNpOTH-
BOMOXKApHOro pacxo/a.

@ Hcnoab3oBanne Boabi AJsi moxkapotyuenus. B cooTserctBun
co CHull 2.04.02—84 pacxox Boabl Ha HapyXKHO€ [0XKapoTyIleHHe
(Ha oAMH mOXKap) ¥ KOJHYECTBO OJHOBPEMeHHBbIX MOXKapoB B Hace-
JIEHHOM MNYyHKTe AJIA pacueTa MarHCTpaJbHbIX (PacyeTHHIX KOJblie-
BbIX) JIMHHH BOLONPOBOAHOMN CeTH [LOJKHH IPHHHMATbCA 1o Taba. 1.3.

[Tpu 30HHOM BoJOCHAGXeHHH pacxo/ BOAbl HAa HapyXKHOe Moxa-
pOTylleHHe H KOJIHYEeCTBO OJHOBPEMEHHBIX NOXKApoB B KaXJoH 30He
ciejyeT NpHHMMaTh B 3aBHCHMOCTH OT 4HCJAA XKHTeJieH, HPOXKH-
BalOWI¥X B 30He.

KoO/iiuecTBO O/ HOBpPEMEHHBIX MOXKAapOB H Pacxoj BOAB Ha OJHH
NnoXap B HAaCeJEHHBIX MYHKTaX € UUCAOM XKuTejei Gosee | MaH. ue-
JIOBEK ciiejyeT NpHHPMaTh COracHO TpeGoBaHUAM opraHos [ocynap-
CTBEHHOTIO MOXKapHOro Hajusopa.

Jas rpynmosoro BojONpoBoja KOJHUECTBO OJHOBpeMEHHLIX MO-
XKapos MPHHHMAIOT B 3aBHCHMOCTH OT OGLIero yucjia XKurejed B ¥~
CeJleHHbIX NYHKTaX, HOJKJIIOUYEHHBIX K BO/LOIPOBOLY.

Pacxos BoO/Jbl Ha Hapy:KHOe MO0XKAapoTyIIeHHe KHJb
CTBEHHBIX 3AaHHH 1JIA pacueTa COEJHHHUTEbHLIX H pacnp



Ta6auua | 3. Hopmbi BoaonoTpeGacHHs HAa Hapymuoe H0XAapoTymeHHe

B HACEJEHHBIX RMYHKTax

Yncso XKuTenedt Pacuernoe Pacxol BoAH Ha HapyXHoe MOXapoTylueHue
B HacCe/leHHOM KOJHUECTBO B HaceseHHOM MyHKTe Ha OJHH NOXap, afc
HYHKTE, OJHOBPEMEHHDBIX
THC 4€a noxapos N

3acrpoiika 3JaHHAMH 3acTpofika 3MAHHAMH

BbiCOTOH 40 ABYX 3Ta¥eh | BHCOTOR TpH 3Taxa H

BKAOUHTENBHO HE3ABHCHMO|  Bbilie HE3ABHCHMO OT

OT CTENeHH Hx OrHe- CTEnEHH HX OrHeCTOH
CTOAKOCTH KOCTH
Jo | l 5 10
Cs 1 no l 10 10
» 5» 10 1 10 15
» 10» 25 2 10 15
» 25 » 60 2 20 25
» 50 » 100 2 25 35
» 100 » 200 3 — 40
» 200 » 300 3 — 55
» 300 » 400 3 — 70
» 400 » 500 3 — 80
» 500 » 600 3 - 85
» 600 » 700 3 — 90
» 700 » 800 3 — 95
» 800 » 1000 3 — 100

Ta6auya |4 Hopms BomonorpeGaenust Ha HApyXHOE

W obuiecTBeHHbix 3mauuit

NOXKAPOTYUICHHE JKHAbIX

Hasnaueune 31aHH#

Pacxoa BoAb Ha OJMH NoXap, A/c, Ha
HapyXHOE NOXAPOTYIIEHHE XKHAKX H
06I(eCTBEHALIX 3/1aHHA HE3aBHCHMO OT
HX cTeneHel OrHecTORKOCTH pH 06beMax
3naunh, ThHe M°

no 1 cs 1 cB. 5 | cB. 25| c8 50
0 5 | mo 25 | po 50 jno 150
Kusble 31aHHs 0AHOCEKBHMOHHBIE U MHOFO-
CEKIHOHHbIE NPH KOJNHUYECTBE 3TAXeH"
no 2 10* 10 — — —
cB. 2 po 12 10 15 15 20 —
» 12 » 16 — — 20 25 —
» 16 » 25 — — —_ 25 30
O6uiecTBeHHbie 3paHus MpH  KOMHUECTBE
Taxei.
no 2 100 | 10 15 — —
¢s. 210 6 10 15 20 25 30
» 6 » 12 — — 25 30 35
» 12 » 16 — — — 30 35

BOIB Ha OfHH MoXap 5 a/c



Ta6nuunal5 HopMu BoponoTpe6ieHHs Ha HAPYKHOE NOXKAPOTYIICHHE
NPOH3BOACTBEHHLIX 3/IaHHH WHPHHOA RO 60 M

Crenenb Kareropusa Pacxon BOAM Ha HapyXHO€ MOXAPOTYIIEHHE NPOH3BOX
OTHECTOR- NPOH3BOACTBA CTBEHHbIX 37aHHH ¢ QoHapaMH, a Takxe 6e3 ¢oHapei
KOCTH no noXapHo# wrprHOA 60 M Ha oguH noxap, J/c, npr o6beMax

3aHHNA ONMacHOCTH 3naHnf, Toic M3

po 3 ce 3 jcB 5 |cB 20 cs 50 |cs 200 |cs 400
no 5 | no 20 { no 50 | 10200 § no 400 | xo 600

I ull r, O, E 10 10 10 10 15 20 25
I ull A, B, B 10 10 15 20 30 35 40
111 r, A 10 10 15 25 35 — —
I1 B 10 15 20 30 40 — —
IVuV r, o 10 15 20 30 — — —
IVaV B 15 20 25 40 — — —

HbIX JIHHHH BOJONPOBOJAHOH CETH, a TaKXe BOAONPOBOAHOH CeTH
BHYTPH MHKpOpaHOHa WJM KBapTaJja cjaefyeT OpHHHMAaTb AJs 31a-
HHS, Tpebylollero HauboJbIIEro pacxofa BOAb, mo Taba. 1.4.

Pacxoa Boabl Ha OJMH mOXKap AJS HAPYXKHOrO MOXKAPOTYLIEHHS
Ha MPOMBILIJIEHHBIX H CeJbCKOXO3AHCTBEHHBIX MPEANPHATHAX AOJKEH
NpUHHUMATbCA AAA 37aHusA, Tpebylouero HaubOJbLIEr0 pacxona
BOAB, corjacHo Ta6a. 1.5 u [.6. PacueTHoe KOJHYECTBO MOXKapoB
NPH 3TOM 3aBHCHT OT 3aHHMAaeMOH HMH IVIOLLAJH: OAHMH NoXKap —
npd mjaomand ao 150 ra, asa moxapa — 6oaee 150 ra.

PacueTHyl0 npofo/KHTENbHOCTb TYyLIEHHS NOXKapa NPUHHAMAIOT
3 u; aasa 3panvii 1 u Il cremeHu orHecTofiKocTH ¢ HecropaembIMH
HECYILHMH KOHCTPYKUHSIMH H yTeNJHTeJeM ¢ MPOH3BOACTBAMH KaTe-
ropui I' u Il — 2 u.

Onpenesiende o6ulero nNpoTHBONOKAPHOIO pacxofa BOAB B Hace-
JIEHHOM IIyHKT€ OCYILECTBJASIeTCH B 3aBHCHMOCTH OT MeCTOpacho-
JIOXKEHHS TPOMBILLJIEHHBIX HJIH CEJbCKOXO3SHCTBEHHBIX MpeAnpHATHH.

Ta6nuna 1.6 Hopmu Bopnonorpe6aeHHs Ha HapyXHOE NOXAPOTYIEHHE
NPOH3BOACTBEHHKLIX 3AaHHA WMPHHOA 60 M H Goaee

Crenens | KaTeropusl | Pacxof BOAB Ha HAPY)XHOE MOXapOTYWEHHE MpOH3BOACTBEHHHIX
OTHEeCTOH- | Npon3Boi- | 3maHui Ge3 ¢oHapeld wrprHOHK 60 M 1 GoJjee Ha OfHH MOXKap,
KOCTH C¢TBa Mo a/c, npr o6beMax 3XaHHH, THIC M
3jlaHnR Mo XapHo#

ONacHOCTH - - - - - - -

o S S = S S S S

S x & -+ B S ~ ®

o o o ° o o o

=) = = = = = = =

o =3 o o o =) =)

o o S S S S S S S

3 Irey - xR & -+ Iy S =

[} @ o 0 o o0 o0 o0 o

= (5] (5] (5] 5] (5] (5] (5] (5]

I ull A B, B 20 30 40 50 60 70 80 90 100
I unll r, O, E 10 15 20 25 30 35 40 45 50

—
—



Ecay npeanpusiTHe HAaXOAUTCA B uepTe ropoAa, B PacueTHOE KOJH-
4yecTBO OJHOBPEMEHHBIX MoXapoB (Tabia. |.3) BKJAIOUEHbl H MOXKapbl
storo npepnpuatdsa. [lpu 3Tom B pacueTHbIH pacxoj BoAbl cJaeAyeT
BKJIOUaTh COOTBETCTBYIOLU[HE PACXOAbl BOJAb HA MOXKAaPOTYLIEHHE Ha
3TUX NPEANPUATHAX, €cJH OHU Oojbiie yKaszaHHbX B Taba. 1.3.

ITpH pacnonoKeHUU NpelnpHATHA BHE HACENEHHOro NyHKTa pac-
yeTHOE KOJHUYECTBO OJHOBPEMEHHBIX MOXAPOB [O/KHO NPHHHMATHCA:

OpU MJOULAAH TepPUTOPHH npeanpuaTHaA 1o 150 ra H uMcae Xurte-
Jeil B HaceseHHOM nyHKTe go 10 Thic. uenoBek — ogMH nOXKap (Ha
npeAnpUATHH HJIH B HACEIEHHOM IYHKTE N0 HauGojbLIeMy Pacxoay
BOJbI); TO XKe, NPH YHCJE XHUTeAeH B HACEIEHHOM [yHKTe CBHIILE
10 gm0 25 TeiCc. uesoBeK — fABa noxapa (OAMH Ha NPEANPHATHH H
OJHH B HACEJEHHOM IYHKTE);

npu mJIoILaAd TeppHTOPHH cBuiie 150 ra W npu uucsae xutenel
B HAaceJEHHOM NyHKTe A0 25 Thic. ueJOoBeK — ABa no)kapa (ABa Ha
npeinpUATHH HAH JBa B HACEJEHHOM I[YHKTe MO HauObOJbLIEeMY
pacxoay).

[Ipu uncae KuTenell B HaceseHHOM NyHKTe 6osee 25 Thic. UesoBeK
pacxol BOAbl CJEAyeT ONnpeleafiTb Kak CyMMY NOTpe6Horo 60.Jbiiero
pacxofa (Ha NPeANpPHATHH HJAH B HacejJeHHOM nyHkre) H 50 9% mo-
TpeGHOro MEHbIero pacxoja (Ha NPeJnpUATHH HIH B HACEJCHHOM
NYHKTE).

Bo Bcex ciaywasix pacxol BOJLI HA HAapyXKHOe MOXKAapOTYyLICHHE
B HACeJEHHOM NYHKTe Jo/KeH ObiTb HE MeHee pacxojga BOJAbl Ha Mo-
KAPOTYLIEHHE XKHABX M OOILEeCTBEHHbIX 3JaHHHA, YyKa3aHHbIX B
taba. 1.4.

©® CoGcrBennble HYXAM cucTeMbl BogocHaGxkenus. Cucrema
BOJOCHA0XEHHA JIOJXKHA paccMaTPUBATBbCSl KaK MPOMBIIIJIEHHOE
NpeAnpHATHe, NOTPebsIoUlee BOAY HA XO3AHCTBEHHO-GHITOBbIE HYX-
Abl paGOTHHKOB, B TEXHOJOTHUECKHX IMPOLECCax M AJMf MOXKapOTy-
weHusi. HanGonee kpynHbiM noTpeGuTesem BOAbI, MCNOJIb3yeMOH Ha
COGCTBEeHHbIE HYXK/bl B CHCTeMe BOJOCHAGXEHHS, SBJAIOTCA OYHCT-
HBI€ COOPYIKEHHS.

B coorserctBun co CHull 2.04.02—84 opueHTHPOBOUHO cpeHe-
CYTOYHBIE (3a roA) pacxoAbl BOJAbl HAa COOGCTBEHHbIE HYXJAb CTaAHUMH
OCBETJICHHA W o6e33apakHBaHUs clelyeT NPHHHMATb. NPH MOBTOP-
HOM HCNONB30BaHUM NPOMBIBHOH BOAB B pasmepe 3..4 9% Koauue-
CTBA BOAbI, nojapaemMoll morpebutensiv; 6e3 MOBTOPHOrO HCIOJAb30-
BanuA — 10...14 % nas cranumii ymsruenns — 20...30 %;

O6beM BoONOTpeGaeHHST HA COGCTBEHHBIE HYXKAbl CHCTEMBI BOJO-
CHAGXEeHHS Bausier Ha PacyeTHYI0 MNPOH3BOAHTENbHOCTD, m®/cyr,
BOA03a6OPHBIX U OupcTHHX coopyxeHuil (puc. 1.1)

Q = aQ¥ s, (1.11)

obuy o o
rae Qeyrmax — MakCHMajbHBI CyTOUHBIH pacxod Bomw, M>/cyT;
a — KO3ODHUHEHT, yunThiBalownil COGCTBEHHbIE HYM/Ibl OYHCTHBIX CO-
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Puc. {.1. Banancosue cxemn @) 2
BOAHBIX TOTOKOB HA TOJOBHBIX 1 [——J—J K nompesumenrs
BOJIOMPOBOLHLIX COOPYMEHHSAX. /

0
a — 6e3 MOBTOPHOTC HCHOABIO- 1, ”4/7% 100%
BAHHS NPOMHIBHOR Boan, 6 — ¢
NOBTOPHHM HCMO/IL30BAHHEM NPO-
MbsHo# Boan; / — BonosaGop-
Hbi€ COOPYXEHHS; 2 — OYHCTHHE 0 8% 3
CoOpyXeHHd (ochoBHHe); J
nojaya YHCTOA BOAH Ha npouus- 5 4
Ky ¢uabTpos, 4 — npoMbBaeMue
guanTpsl; 5 — cOpoc 3arpasken ) z

Hofi npomuBHOf BOAM, 6 — co- I l" 7 l K nompedumento

OpYXeHHS OYHCTKH 3arps3HeHHOR f o S
npoMuBHO#A BOAL, 7 — MOBTOPHOE 7104 /,g“ 4% 100%
HCIIONb30BAHHE NPOMHBHON BOAK, J/UJ- /% / /7 -
& — Ge3po3ppaTHuie HOTEPH BO-
Aw; | — BOAA MUTHEBOFO Kaye v 0. 14%
crsa; Il — Boaa, 4aCTHYHO OYH- 7w RERARRAIXY
WenHasi, MoCTynawmas 8 roiosy o 3
OCHOBHHRX Q4HCTHBIX COOPYXKEHHIl; = g

11l — 3arpA3neHHas NpOMLIBHas 8 J..4%

soaa, IV — Gesmosspathue fio .

TepH BOAH (c6pOC ocaaKka H mia I ¢ A B -17

BaOUHX)

+

10. 14%

+

OpY:KeHHH; 15 BOA03a0OPHBIX COOpYXKEHHH « HPHHHMAIOT PAaBHHLIM
1,03...1,04 npu nosTOpHOM HcmoAb30BaHUM BoAH H 1,1...1,14 Ge3 nos-
TOPHOIG HMCHOJb30BAHHA HA CTAHIIMAX OCBETJEHHA U o6e3xene3upa-
HUA, Ha cTaHUUAX ymsArdenusa 1,2...1,3; Ans OUHCTHBIX COOpPYXKEHHH
KaK OpH MOBTOPHOM HCHOJAL3OBAHHH BOAB, TakK u 6e3 Hero 1,10..
1,14 Ha craunusax ymsirdenuss U o6e3dxenesusanusa 4 1,2..1,3 Ha
CTAHUMAX yMSTUYEHHS.

1.2. Cxembl M cucTembl BopocHabxenns

CHcreMbl  BOJOCHAGKEHHS — 9TO KOMIJIEKC B3aHMOCBA3AHHBIX
HHXEHEepHBIX COOpYXKEeHHH, oGecnedyuBalOIHX NpHEM BOAB H3 IIPH-
POAHOro HCTOYHHKA (BOA03a60OpHUbIE COOPYXKEHUA), TPAHCIIOPTHPOBKY
ee (BOAOBOAH), [dOBEJcHHE A0 Tpe(GyeMbIX KOHAHUHH (OYHCTHBIE
COOpYXKE€HHA), MoAauy (HacOCHble CTAHUHH) H pacrpeieieHHe Mo
0o6beKTy (MarMcTpaJjbHbie W pachpefejHTENbHBIE CeTH), a TaKke
G6ecnepe6oiHbLIl 0T6Op TpebyeMOro KoJAHYeCcTBAa BOAB C 3aJaHHBIM
HamopoM B HYXXHOM pexHMe.

CucreMbl BOJIOCHAGXKEHHA PA3iHYAIOT:

M 1o BHAaM 06bEKTOB BOAOCHAGXKEHHA — CHCTEMBl BOJAOCHAGXKe-
HHA ropojos (puc. 1.2, a, 6, 8, &); cucTreMbl BOJAOCHA6KEeHHS 11OCE]-
KOB M CeJbCKHX HacedeHHHIX OyHKToB (puc. 1.2, J); cucreMbl BOAO-
CHaGXeHHUs MPOU3BOACTBEHHBIX (BKJIOUAS CeAbCKOXO3ANRCTBEHHbIE)
o6bexroB (puc. 1.2, ax, 3);

Mo oxBaTy cHabxKaeMbix OGBEKTOB — CHCTeMBl BOJAOCHabxe-

HHA rpynnosele (pafioHHble), OXBaThHIBAIOWHE TIpynny OGbHEKTOB
(puc. 1.2, e); cucTeMb BOAOCHAGKEHHS OJHOrO OOLEKTA;
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Puc. 12 Cxemnl cicreM BOAOCHAGKEHMS'

@ — TOPOAa ¢ H0BEPXHOCTHBIM HCTOYHHKOM, 6 — ropojfa ¢ ABYMs NJOILafKaMH apre
3HAHCKHX CKBAXKHH, 8 — FOPOJA C MOCJEOBATENbHBM 30HHPOBaHHEM, & — Fopoja ¢
fapa/e/ibibiM 30HHPOBaHHeM, § — CEJNbCKOFO HACENEHHOTO NyHKTa, e — TFpyNmb
notpeGuTenel (rpynnosoit BOJONPOBOA), M - NPOMBILIVIEHHOTO NPEANpHATHA, npa-
MOTOQUHAA H ¢ nocaefoBaTebHBIM HCHOAb30BAHHEM BOLB, 3 — NPOMBILIEHHOTO Apej-
NPHATHA, 060poTHast, | — BOLO3AGOPHBIE COOPYXEHHN, 2 — HACOCHAA CTAaHUHS mep-
BOFO MOABEMa, 3 — oyHCTHBIE COOpYXKeHHAA, 4 — pe3epByaphi 4#CTOR BOAM, 5§ — Ha-
COEHbIE CTAHUMH BTOPOTO M MOCAEAYIOUIHX NOXBLEMOB, 6 — BOJOBOAM, 7 — MarHeT-
panbias Bojonposonsasi cetb, 8§ — BOLOHANOPHast GaluHs, 9 — apre3HaHCKHe CKBa-
Kuubl, 10 — tynukosas cern, 1/ — noTpe6UTENH Boaw, 12, 13, 14 — nNpoH3BOACTBA
#h .APEAHPHSITHH, /5 — ouucTHas (OXJaNMTENbHAR) YCTAHOBKA, /6 — UWHPKYASLHOH

HasA HACOCHAA CTaHuuA, 7 — TPy6GONPOBOA MOAMHTOUHOH BOXBI

'
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Puc. 1 3 Tlpumepsl cxem cucreM BOAOCHAGKeHHsI TOPOLOB C MPOMBILIIEHHBIMH
NPeRNPUATUAMH.

I — BoxosaGopruie coopyXKeHHs, 2 — HacoCHas CTAHUXA nepBoro noxbema, 3 —
OYHCTHHE COOPYXeHHs, § — pe3epByaphl YHCTOj BOAbl, § — HACOCHAs CTaHLHUA BTOPO-
ro nomxbeMa, 6 — BOAOBOAH, 7 — MarKCTpajbHas BOJAONPOBOZHAsH ceTb, 8 — mpo
MbILIJIEHUBIe NPeAnpHATHs, 9 — BonoHanopHan Gawusa, [0 — apTe3naHCKHe CKBa-
XKHHB, [/ — Tpy6ONpPOBOAH TEXHHYECKOH BOLHI

B 10 NpHPOAHBIM HCTOUHMKAM BOAOCHAGKEHHS — CHCTEMBI, HC-
NoJb3yIOULHe BOAY TOBEPXHOCTHBIX HUCTOUHUKOB (pHc. 1.2, a, e, e,
o, 3‘; CHCTeMBbl, UCNOMB3YIOlLHE NOA3eMHble BOAB (pHc. 1.2, 6, 8, 0);

M0 KPATHOCTH HCIOJIb30BAHUSI BOABI — MPAMOTOUHblE CHCTEMB
(puc. 1.2, x); cucTeMBbl C MOCAEAOBATENbHbIM HUCIIOJb30BAHHEM BOJABI
(puc. 1.2, x); oB6opoTHble cHCTeMbl BoAOCHaGxeHus (puc. 1.2, 3);

flo cnoco6am 104344 BOXBl — CAMOTeuHble CHCTeMB (FpaBHTa-
[HOHHBIE); C MeXaHHUecKOH nopauvelf BOgb (HarHeTaTe/bHbE);

B 10 Buaam noTpeGUTENEH — CHCTEMB XO3AHCTBEHHO-TIUTHEBOTO
BOAOCHA0KeHHS; MNPOU3BOACTBEHHOrO BOAOCHAGXKEHHA, IPOTHBONO-
JKAPHOTO BOAOCHAGKEHHS; MMONUBOUHBE; MHOrO(YHKIHOHANbHDIE, OX-
BATHIBAIONLIHE HECKOJAbKO BHUAOB NoTpeGHTeNeH.

Ha puc. 1.3 npeacrasiennl npumepbl HanGojee pacnpocTpaHeH-
HBIX CXeM CHCTeM BOJOCHaGKeHHS, IJe BOAA HAa XO3SIHCTBEHHO-MHTb-
eBble HYX/bl, MOJHBKY H TM0XKapoTyLleHHe [oJaeTcs MO eAHHOH
(MHOTODYHKIHOHANBHOW) cHCTeme, @ HJAA TEXHONOTHUECKHX HYXA
MPOMBILIJIEHHBIX TPeANpPUATHH — 10 pas3jHYHbBIM BapHaHTam: 4 —
BCE CPYINbl NoTpebuTeneli, B TOM UHCAe H NPeJNpPHATHS, OOCAYyXKH-
BAIOTCA €AHHON CHCTemMOM; 6 — TeXHOJOrHUECKHe TpOHeccs Mpej-
NPUATHA, He TPebyioulie BOAHK MUTHEBOrO0 KauyecTsa, YAOBAETBOPAIOT
CBOA CHpPOC Ha TEXHUUECKYI0 BOAY uepe3 000COOJEHHYIO CHCTEMY
TEXHHUECKOr0 BOROCHAGKeHHs; 8 — TeXHHueCcKasi BOAA AJaA Opel-
NPHATHA N0JaeTcA eAHHOH HacocHOH craHuued l-ro moamema; & —
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TO K€, ¢ ycraHoBkoit Ha HC-1 otaeqbHo# rpynnbl HacocoB s Moja-
yyd BOABI HA HpPEANpHATHE

B coorsercrBun co CHull 2.04.02—84 Bni6op cHCTEMbl BOJO-
CHAGXEHUSA U ee CXeMBbl CJAeRYeT MPOM3BOAHTb HA OCHOBAHHH COMNO-
CTABJEHHS BO3MOXHBIX BApHAHTOB €€ OCYLIECTBJACHHS C Y4YETOM
Tpe6GyeMbIX pacXoJOB BOAbl Ha pAa3JHUHBIX 3Tanax HX pa3BHTHS,
MCTOUYHHKOB BOAOCHAaGXeHHs], TpeOOBaHMH K Hamopam, KauyecTBy
BoJAEl M ofecneyeHHOCTH ee mogayd. CpaBHeHHe BAPHAHTOB AOJKHO
BHIIOJIHATBCA MO MpPHBEJEHHbIM 3aTparam, pyo6.:

M=EK+C, (1.12)

rge E.=0,12...0,15 — orpacieBoii HOpMaATHBHBIH KO3 (HIHEHT
3¢ (PEKTHBHOCTH KanHTaJbHBIX BAOXKeHHH; K — KanuTaiabHble BJaOXeE-
Husi, pyo.; C — rogoBele 3KcHayaTaiHOHHbIE 3aTpaTH, pyo6.

CpaBHHBaeMble BapHAHThl CHCTEM BOJOCHAOXKEHHS OJKHBI YAOB-
JETBOPATh MHHHMAJbHBIM TpeGoBaHUsIM norpeburenei. Pasnuua B
MPOU3BOACTBEHHOM 3(deKTe JOMKHA YUHTHIBATHCA B NPHBEIEHHBIX
3arparax. B npuBeaenHbie 3aTpaThl MOTYT HE BKJIOYATbCSl 3aTPaThl
O 3JEMEHTaM H COOpYXKEHHfiIM, OJWHAKOBBIM B CpPaBHHBAaeMbIX
BapHantax BnbupaloT BapuaHT, HMEOWHH MHHHMaJabHble 3HAUYCHHSA
NpUBEJEHHBIX 3aTpart.

CucreMbl BOJZOCHAGXKEHHA MO cTeneHH 00ecne4eHHOCTH MOJAayH
BOAH NMojpasgensiior Ha Tpu Karteropuu (CHull 2.04.02—84):

I — monyckaercsi cHHXKeHHe MOAay¥ BOJABl HAa XO3SIHCTBEHHO-
NMUTbeBble HYXAW He Gosee 30 9) pacueTHOro pacxoja H Ha MpPOM3-
BOJACTBEHHBIE HYX/[Ibl — O mpejena, yCTaHaBAHBAEMOro aBapHHHbIM
rpa¢HkoM paGoThl NPEANPHATHH; AJMHTENbHOCTb CHHIXKEHHH MOAAUH
He J0/KHA mpeBbliaTh 3 cyr. [lepeppiB B nogaue BoAbl WIM HOAaua
HHMXKE YKa3aHHOro Mpejgesa AOMYCKAaeTcsl Ha BpeMs BBHIKJIIOUEHHS
MOBPEX/ACHHBIX H BK/IIOUEHHS pe3epBHBIX 37€MEHTOB cHCTeMbl (060-
PYAOBaHHSA, apMaTyphbl, COOPYKeHHH, TpyGONpOBOJOB H T. A.), HO He
6oJee yem Ha 10 MHH;

Il — BesqHuMHa AOMYCKAeMOro CHUMKEHHS [OJayd BOJAB Ta XKe,
uto ¥ | KaTeropuu; JAAUTETBHOCTb CHHKEHHSI MOZAUH HE JOJKHA Tpe-
BoiiaTh 10 cyr [lepepniB B mogaue Boabl HIM MOJa4a HHXKE yKasaH-
HOr'0 npejfena AOmycKaercsl Ha BpeMsl BBIKJIOUEHHS IOBpeXAEHHBIX
H BK/IIOUEHHS De3epBHBIX 3/71€MEHTOB HJIH NPOBEAEHHS DEMOHTA, HO
He foJsiee yem Ha 6 u;

[II — BeaHYHHA AOMYCKAEMOro CHHXKEHHSI MOJauH BOABI Ta e,
YTO W NpH | KaTeropuu; AJMHTENbHOCTb CHUMKEHHS MOJauH He JOJIKHA
npesbiwath 15 cyr. [TepepbiB B mogaue BoAb HJIH MOJAuYa HHXKE yKa-
3aHHOTO [pefena jJomyckaercsl Ha BpeMs NPOBEJeHHSl PEMOHTa, HO
He foJiee yeM Ha 24 y,

O6beauHennble X035HCTBEHHO-THTbEBbIE H NPOH3BOACTBEHHBIE BO-
JONPOBOAbl HACeNEHHBIX MyHKTOB NMPH UHCAe XKHTelreH B HHX GoJee
50 Teic. 4es0BEK caeayeT OoTHOCHTb K | kareropuu; ot 5 go 50 Tbic.
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uesosek — ko Il kateropuu; menee 5 Thic. uenoBek ~— k Il kare-
rOp MH.

DnemeHTH cucrtem BogocHaOxkenus 1l kateropuu, mospexpaeHust
KOTOPBIX MOFYT HapyWHTh N0JAauy BOJAbl HaA M[OXApOTyLIeHHe,
AOJIKHBl OTHOCHTbesl K 1 KaTeropuu.

1.3. Pextnmbl Boponorpebnenns u paborbl cucrem
BoaocHabxeHun

ITpu pacuere cucreM BOROCHAGKEHUA HEOGXOJHMO YUHTHIBATDH
HE TOJIBKO H3MEHEHHSl PACXOJOBAHHUS BOAH MOTPeOHTESIMH IO JHAM
B TeueHHe rofa, HO H M3MEHEHHS, NPOMCXOASILHE B OT/eNbHblE
nepUoABl CYTOK.

® BoponorpeGienne XHTEASIMH HaceNeHHBIX NMyHKTOB SBJISIETCS
c/Ay4a#HBIM MpOILeCCOM H3MEHEHHS pacxojoB BOAbI BO BpeMeHH,
npHueM OcoGEHHOCTBIO 3TOro BOAONOTpeG/eHHSA SABASIETCH TO, YTO
He caMa CHCTeMa BOJAOCHAOKeHHUS YAOBJAETBOPSieT ciyua#Huld crmpoc
noTpebutesied Ha BOAYy, a NOTPeGUTENH CaMH uepe3 3Ty CHCTEMY
YIOBJAETBODSAIOT (MW MBITAIOTCS YIOBJETBOPHTH) CBOIO MOTPEGHOCTD
B Boge. OnmepaTHBHO M ¢ Tpe6GyeMo#l CTeNeHbI0 TOUYHOCTH IMPOTHO-
3HpOBaTh CAYuaHHBIH nmpouecc BogonoTpebJieHHS] B TeueHHE CYTOK B
HacTOslllee BpeMsl He MpefcTaBJsieTcs BO3MOXKHBIM. [losTomy pac-
npefesieHHe pacxOxoB BOABI 110 YacaMm CYTOK NPOHM3BOAMTCH Ha OCHO-
BaHHH pacueTHBIX rpadHukoB BOAONOTpeGIEHUS, KOTOPble MOTYT OHITDH
MOJy4yeHbl MYTeM H3yueHMs] H aHaiu3a ReHCTBUTeNbHBIX TpadHKOB
BOJONOTpEeONeH!Hsl HaceJieHHbIX NYHKTOB. [l/ifi BHOBb NMPOEKTHPYEMBbIX
CHCTEM HCMOJNb3YIOT aHAJOTH rpa¢HKoB BOXOMOTPEO/IEHHST TeX ropo-
JOB, KOTOpbi€ B HaubOoJiblllel mepe GJiM3KH (MO UYHUCAEHHOCTH Hace-
JieHUsl, CAHHTAPHO-TEXHHUECKOMY OGnaroycTpoficTBy 3aaHM#, KJAHMa-
THUYECKHM YCJHOBHAM, COLHANbHON HH(ppAcTpyKType M APYTHM dak-
TOpaM) NPOEKTHPYEMOMY HAceJE€HHOMY MYHKTY.

Iast HauGosee TOUHOro OTOGpa’KEHHS PeanbHOTO PEXHMMA BOAO-
notpe6/ieHNs KenaTeNbHO HMeTb BO3MOXKHO OOJjbllee 4HCIO rpadHu-
KOB BOROHOTPe6JEHHST aHAMOTHUYHBIX OOBEKTOB 33 BO3MOXKHO OoJiee
IuTebHBle cpokH. Kaxabl#i U3 rpad)HKOB, 3apericTpUpPOBaHHLIA B
xoAe Hab/aoAeHUH, ABJAAETCH JHIIb OJHOH H3 BO3MOXKHBIX peajiu3a-
uH#l cayyaiiHoro npouecca. Ha puc. 1.4 gan npumep takoro rpaduka
ISl TOPOJA € YHUCAEHHOCTbIO HacesneHHs 100 Thic. yesoBeK H yAenb-
HO#l HOopMmo#i BojonorpeGiaenuss 300 Ji/cyT Ha yenoBeka.

[Tpouece sogonoTpebieHHs B TeUeHHe 4vaca TakKKe SBAAETCS
HepaBHoMepHBIM. OfHAKO Ha NpaKTHKe yCTaHOBJCHO, YTO H3MEHEeHHe
BOJONOTpeGJeHUS] B TeueHHe uaca, KaK MpaBu/io, He OKasbiBaeT
3aMeTHOro BJIHMAHHS Ha ofecnedeHHe BOZOH morpeGuteneir. dto no-
3BOJISIET NPH NMPOBEJEHHH HHMXEHePHBIX PacueTOB Hepe#TH OT (aKTH-
YECKHX HeNpepbiBHBIX CAy4aHHbIX rpa¢HKoB BOJONOTPEOEHHS
(puc. 1.4, nunus /) K pacueTHbBIM CTymeHu4aTbiM rpadukam norpe6-
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Puc 14 TIpaduxu pexuma pogonorpebienHs.

1 — dakruyeckuit (cayyafinbifi), 2 — pacueTHbIH cTynmeHyaThlft

JeHHs] BOALI, YEJOBHO I[PHHSIB PABHOMEPHBLIM DEXHM BojornotpebJe-
HUSl B TeueHHe yaca (puc. 1.4, aunus 2).

CyliecTBYIOT pasJHuHble MeTOAbl OMHCAHHS MPOLECCOB BOAOINO-
TpebJieHUs] B TeueHHe CyTOK. B coBpemeHHO#l NpakTHKe MPOEKTHPO-
BAHUSA JLaHHbIE O PEKUME BOAOMOTpeOIeHHs IpeACTaBAAOT B Taband-
HOH, HHTerpanbHoOM, anaauTHuecKoH uau rpaduueckodl ¢opme. Bo
BCeX cJaydasfix AJas 3TOTO HCMOAb3YIOT KO3(PQHIIHEHTH YacoBO# Hepas-
HOMEpPHOCTH BOJONOTpebaeHuUs:

MaKCHMaJdbHbIH, M0 CYyTH cBoell ABAAIOUHUHACH OTHOLIEHHEM MAaKCH-
MaJbHOrO 4acoBOr0 pacXojga BOALI K CpefiHEMy YacOBOMY B CYTKH
MAKCHMAaJTbHOTO BOJONOTpeb/eHHS,

K max = amaxﬁmax; . (113)

MHHUMAJAbHBIH — OTHOIUEHHEe MHHHMMAaJbHOIO YacoBOro pacxoaa
BOIAbl K cpeaHeMy 4yacCOBOMY B CYTKH MHUHHUMAJabHOTrO BOlIOfIOTpeﬁ'
JIEHH A

Ko min = aminﬁmin. (114)

Ko3¢pouukneHt o yuHTBIBaeT cTereHb CAaHHTAPHO-TEXHUUECKOTO
6naroycrtpoficTBa 3gaHuil, peXKHM paGoOThl NpeANpHATHH M Apyrue
MeCTHble yCJAOBUSI. Ero NpvHMMAiOT PaBHBIM Gmax = 1,2...1,4
= 0,4...0,6.

- KoatpuuueHt B yunToiBaeT BAHSIHHE uMCAd KHTeTeHd B HACeJeH-
HOM mNyHKTe (Taba. 1.7).

B Taba. 1.8 npeacraBseHbl NpUMepbl PeXKHMOB XO3SHCTBEHHO-
IHTbEBOTO BORONOTPeOSeHUST HACeNeHHBIX MyHKTOB B TeueHHe CyTOK
B 3aBHCHMMOCTH OT MaKCHMaabHOTO uacoBoro koaddguuueHta Hepas-
HOMEpPHOCTH BOXOTIOTPe6AEHHUS.
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an OTCYTCTBHH [JAaHHBIX O pachpeje/€HHU pacxoaoB BOAb MO
yacaM CYTOK MOTYT 6bITb ofipeaeJieHbl 4aCcOBble PACXOABL:
MAaKCHMAaJ/IbHLIH B CYTKH MaKCHMaJIbHOTO BOlIOﬂOTpeéJIeHPIH

Qq max = Kq machyT max/24; (llﬁ)
MHHHMAJIbHBIH B CYTKH MHHHMMAJbHOTO BOAOMNOTpeb/eHus]
Q-{ min =— Kq michyT min/24- (117)

® Pexum pogonotTpebneHust NpeaNpPUATHAMH CK/A3AbIBAETCS H3
peXKHUMOB MOTpebJeHHs] COOTBETCTBYIOWMX Tpynm norpebHuTenedl Ha
HeM.

PexuM pacxopoBaHHsi BOAb Ha TeXHOJOTHYECKHE HYXAbl 3aBHCHT
OT TeXHOJOTMH MPOH3BOACTBA M, Kak MpaBuJo, 3ajaercsd TEXHOJO-
ramy.

Pexum norpeGJjeHHs BOAB HA XO3HCTBEHHO-NMUTbeBbie HYXKIbI
paGoTalclUiHX ONpejeasioT NOCMeHHO. AGCO/IOTHbBIE 3HAUEHHS pacXo-
JIOB BOAbBI 10 4acaM CMeH MOTYT OuITb HalileHbi yepe3 OTHOCHTEJbHbIe
MX 3HayeHMs, NpejacTraBieHHbie B Taba. 1.9.

Ta6auua 1.9. Pacnpenenenne pacxofos BoJbl M3 XO3SACTBEHHO-NHTbEBhIE
HYX/b Ha NPEANPHATHAX NO YACAM CMEHb, % OT BomonoTpeGaenusi 3a CMeHY

Yacu 8-yacoBas cMeHa 7-yacosas cMeHa
CYTOK
B TOPAYHX B XOJOLHBIX B TOPAYHX B XOJOJHbBIX
uexax nexax uexax nexax
0—1 0 0 0 0
1—2 12,05 6,25 10 58
2—3 12,05 12,5 13 12
3—4 12,05 12,5 18 21,4
4—5 12,05 18,75 10 59
5—6 12,05 6,25 13 12
6—7 12,05 12,5 18 214
7—8 12,05 12,5 18 21,5
8—8,5 15,65 18,75 - —
Hroro 100 100 100 100

ITotpe6.1enne Bogbl Ha NMPUHSITHE AYIIA OCYUIECTBASETCH B mep-
BHIM yac mociegyouieii cMeHb.

@ PexnM noiuBOYHOrO BOZONOTPEGAEHUS SIBJASICTCS HecJydai-
HbiM W ynpasasembiv. Ilpunumalor, kak npaBusio, 1—2 MOJHBKH B
CyTKH o6uiefi mpogo/iKHTEeNbHOCTbIO 6..8 4. PexXHM 110JHBOUYHOTO
BOAONOTPE6/IEHHS] NMPHHUMAIOT PAaBHOMEpPHBHIM B TeueHHe MPHUHATOH
MPOAOJIKHUTENbHOCTH HOJUBKH. Yachl HOAMBKH He JOJIKHb COBNA-
AaTb ¢ yacaMH MAaKCHMaJ/JbHOrO BOAONOTpe6JeHuss uin 06pa3oBHI-
BaTb HX.
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® O6uwnii pexxum oT60pa BOAW M3 CHCTEMbl BOAOCHAGKEHHS
CKJAALIBAETCS H3 PEeXHMOB BOJAONOTPEG/IEHUSI COOTBETCTBYIOHIHX
rpynn potpeburteneit Boabl.
B Ta6a. 1.10 npeacramiaeH npumep onpeie€HHsl peXHMa BOAO-

Ta6anua 110. BogonorpeGacune ropoaoM mo uacam cyrox

BonronotrpeGaneunmne

XKHIOA 30HOWR NPOMBIULTEHHBIMH IPEXIPUATHAMH cyMmapHoe
;{ya].f)'; xoasicT- noau- | npeanpusithe Ne | apeanpastie Ne 2
BEHHO- BOY
nuTEEBOE Hoe, N o o -
ymax = 1, : ayw, jTeXHO- Xxo- Ayu,
K 14 “ noru- | 3nd- 33 noru- | asi- 'S m? %
ye- |cTpen- 4e- |CTBeH-
ckoe, | #o- cKoe, | Ho-
% m? m®  |ontee- M’ [natee
BOE, Boe,
w? w?
1 2 3 4 5 6 7 8 9 10 11 12
I cuena
0—1 2,5 9006 1 220 | 120 — 15 — — 16 {1271 ] 2,97
1—2 265 | 954 — 120 2 — — — — 11076 | 2,51
2—3 22 7921 — 120 3 — — — — 9151 2,13
3—4 22541 810 — 120 5 — — — — 935 | 2,18
45 3,2 1152 ] 220 | 120 2 — — — — | 1494} 3,49
5—6 3,9 1404 ] 220 | 120 3 — — — — | 1747 | 4,08
6—7 45 1620 | 220 { 120 5 — — — — 119651 4,58
7—8 5,1 1836 | — 120 5 — — — — | 1961 | 4,57
I cmena
8—9 535 ]1926 | — 120 — 8 160 — — 12214} 5,17
585 (2106 — | 120 3 | — [160| 3 | — [[2392}l{5,5
10—11 | 5,35 {1926 | — 120 5 — 160 5 — | 2216} 5,17
f1—12 | 5,25 { 1890 | — 120 9 —— 160 10 — {2189 { 5,11
12—13 | 4,6 1656 | — 120 3 — 160 3 — 11942 | 4,53
13—14 | 4,4 1584 | — 120 5 — 160 5 — | 1874 | 4,37
14—15 | 4,6 1656 | — 120 9 — 160 10 - | 19565 | 4,56
15—16 | 4,6 1656 | — 120 9 — 160 10 — | 1955 | 4,56
Il cuena
16—17 | 4,9 1764 | — 120 — 15 140 — 18 2058 | 4,80
17—18 | 4,6 1656 | — 120 3 — 140 2 — 11922 | 448
18—19 | 47 1692 | — 120 5 —_ 140 4 — | 1961 } 4,57
19—20 | 4,5 1620 | — 120 9 — 140 6 — [ 1895 | 4,42
20—21 44 1584 | — 120 3 - 140 2 — | 1849 | 4,31
21—22 1 4,2 1512 | — 120 5 — 140 4 — | 1781 | 4,15
22--23 | 37 1332 1 220 | 120 9 — 140 8 — 11829 ] 4,28
23—-24 | 27 972 1 220 | 120 9 — 140 8 — | 1469 | 3,43
Hrtoro| 100 |36000] 1320 | 2880 | 111 38 12400 | 82 34 142865| 100
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Puc 15 Pexum Bopgomnorpe6ieHusi ropoioM H ero cOCTABJSIOLLHE.

[ — Xx039#CTBEHHO NWTbeBoe BORONOTpebJeHHe, 2 — NOJAHBOYHOE, 3 — MpPOMbII-
JIEHHBIMH OPENNpHATHAMH, 4 — MNPOTHBOMOXKAPHOE

noTpebieHust TOPOAOM, OGCAYKHBaeMbIM eIMHOH cHcTeMOoH BoAoCcHa6-
»xeHus1. Ha puc. 1.5 gaHo rpadHueckoe H3o6paxkeHHe TOr0 pekHMa
C BblAeJeHHeM PEeXHMOB OT60pa BOALI HA Pa3jivyHble HYMH.

Cucrema BomocHaGKeHHS J0JKHA GbITh PAacCUHTAHA Ha MAaKcH-
MaJbHbIl 4acoBOH pacXoA BOALI B CYTKH MaKCHMaJbHOIO BOJOIO-
tpebaenuss (B taba. 1.10 wac 9—10).

Tax xkak noxapsl B ropoje (pacyerHoe HX KOJIHUECTBO) SIBJSIOTCS
cO6bITHEM HEODAMHAPHBIM H OTHOCHTEJNbHO DEAKO NPOHCXOASHINM,
B pacueTHHH 4acoBOH pacXxoA BoJAbl He BKJIOYalOTcsl TpebyeMble
NPOTHBONDXApHbIe pacxoAbl (OAHAKO CcHCTeMa BOJAOCHAGKeHHs
NOJIKHA OGbITh MpoOBepeHa Ha MPONYcK PacXoAa BOALI AJSl TYHIEHHS
MOKapOB B 4achl MaKCHMaJbHOro BOAONOTPebJeHHs (TPH CMeXHbIX
MakcHMaJibHbix Yaca). IlpH 3TOoM AomycKaloTcsl HEKOTOPbie OrpaHH-
YeHHs B nojave BOJAbl APYTHM noTpeGHTENsIM H HEIKOHOMHUHAS
paboTa cHcTeMbl.

® Pexum paGoThl cHCTEMBI BOAOCHAGKEHHS B LeJOM H OTAENb-
HHIX €€ 3JIEMEHTOB M COOPYXEHHH 3aBHCHT OT pexHma Boaonorpe6-
JIEHHSL.

B cBfI3H ¢ TeM uTO NpH OYHCTKE BOJB HCHOJNBL3YIOTCS CJOXKHEBIE
(DH3HKO-XHMHUECKHE MPOLECChl, 2 TakxKe H3 IKOHOMHUECKHX coobpa-
JKEHHH DEXHM DaBoThi OYHCTHBIX COOPY;KEHHH H 3j1eMeHTOB, pacno-
JIO)KEeHHbIX B TEXHOJIOrHYECKOH [enoyKe BOAOCHAOXeHHS O6bekTa
J0 HHX (BOAO3a60pHbIE COOPYXKEHHs, BKJAIOUAsi HACOCHble CTAHIHH
epBoro NoAbEMa), MPHHHMAIOT PABHOMEPHLIM B TedeHHe CYTOK.
Pacuernnim asisi HUX ABJsteTCs cpefHeuacoBOH PAacXoj BOAbI B CYTKH
MaKCHManbHOIO BOAONOTPeOJNCHHSA ¢ yUeTOM PACXOAOB BOABI Ha cob-
CTBEHHble HYXAbL.
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PexuM paGoThl HACOCHBIX CTAHUHH BTOPOrO MOABEMA CTPEMSTCH
MaKCHMaJbHO NPHOJIH3HTL K peXXHMY BojonorpeGienus. Ha npaxth-
Ke NPHHUMAIOT JBYX-, peXe TpexXcTyneHYaTblli peXHUM Hx paboThl.

PexuM paboTbl pe3epByapoB YHCTOH BOJbl SBJSETCS NPOH3BOJ-
HbIM OT PEeXHMOB PabOThl OYHCTHHIX COOPY:KEHHH M HACOCHOH CTaH-
ILIHH BTOPOTO MOABEMa, PEeXHUM DPaboThl BOJOBOAOB, BOJIONPOBOJAHOM
CeTH H BOJIOHANOPHOM 6alIHK — OT PeXHMOB paGoThi HACOCHOH CTaH-
I{HH BTOPOTO NOJbeMa H BOAONOTPebJeHHS] O6bEKTOM.

1.4. BMectumocTs Baka BopoHanopHoi Gatmm
M pe3epByapoB 4UMCTOH BoAbl

Pexunm pa6oThl HacOCHOW CTaHUHM BTOPOFO MOAbEMA, Kak mpa-
BHJIO, JOCTATOYHO GJIH30K peXUMy Boponorpebienus. OpHako 3TH
pPeXHMbi MOJHOCTbIO He coBnagalor. CymectByloT yacel (puc. 1.6),
Korja mojaya HacocHOH CTaHuHH BTOpOro nojabeMa GoJblie BOJO-
noTpebJeHHst TOPOAOM HJIH, Hao60pOT, BojJoNOTpe6aeHHe npeBbitIaeT
nojavyy HacoCHOH cTaHuHH. a8 KoMmeHCauHH HEeCOOTBETCTBHA pe-
XHMa pabGoThl HacOCHOH CTaHUHH BTOPOro MOAbEMa H peXHMa
BoJONOTPeGAeHHs] FOPOJAOM B CHCTEME BOJOCHAGXKEHHS MpeycMaTpH-
BAlOT BOJOHAMOPHY0 GaHIHIO.

©® lloanana sMecTHMOCTL BOAOHANOPHOH Gamnu W, m%, coctout
H3 pery/upylouero o6beMa W, H HEeNPHKOCHOBEHHOINO JECATHMHHYT-
HOrO APOTHBOMOXApPHOFO 3amaca BoAbi W, IS TYlUleHHS OJHOTO Ha-
PYXHOTO H OJHOTO BHYTPEHHEro moxapa:

W =W, + W,. (1.18)
Peryanpyouuit o6bem W, onpene/sior, CONOCTaB/siA peXHMbI

@ %
A
6 -

5

| ORI TSRO SUSVOS JUVIOY TN UHUR OO RO S U WU VO ORI SN IR (N TN S NUUN B B
a 2 4 § 8 70 12 14 176 18 20 22 24 t,4

Puc 16 Cosmeumennnfi rpaduk BogonorpeGaenus ropogoM H paborel Hacoc-
HOM CTaHUHH BTOPOTO MOABEMA

I — pexum BomonoTpeGiaeunss, 2 — pexHm paGoTH HACOCHOM CTAULHEW BTOPOTO
noabema, /| — pacxoa Boas H3 Gaxa, /I — noctynjeune BOasl B 6ak
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Ta6aupa |11 OnpeneneHne BMECTHMOCTH BOAOHANOPHOH Gaummn

Yacot Boaonorpe6 TTopaua TTocrynaenne| Pacxoa u3 Ocrarok B
CYTOK aeune, % HC 2, % B 6ak, % 6aka, % 6ake, %
1 2 3 4 5 6
0—1 2,97 2,6 — 0,37 2,11
1—-2 2,51 2,6 0,09 - 2,20
2—3 2,13 2,6 0,47 — 2,67
3—4 2,18 2,6 0,42 — 3.09
4—5 3,49 2,6 — 0,89 2,20
5—6 4,08 4,58 0,50 — 2,70
6—7 4,58 4,58 — — 2,70
7—8 4,57 4,58 0,01 — 2,71
8—9 5,17 4,58 — 0,59 2,12
9—10 5,58 4,58 — 1,00 1,12
. 10—11 5,17 458 — 0,59 0,53
1112 511 4,58 — 0,53 0
12—13 4,53 4,58 0,05 0,05
13—14 4,37 458 0,21 — 0,26
14—15 4,56 4,58 0,02 — 0,28
15—16 4,56 4,58 0,02 — 0,30
16—17 4,80 4,58 — 0,22 0,08
17—18 4,48 4,58 0,10 — 0,18
18—19 4,57 458 0,01 — 0,19
19—20 4,42 458 0,16 - 0,35
20--21 4,31 458 0,27 — 0,62
2122 4,15 458 0,43 — 1,05
22—23 4,28 457 0,29 — 1,34
3,43 4,57 114 — 2,48
Hroro 100 100 419 4,19

poronoTpe6jeHHst H paboTel HACOCHOH CTAHUHH BTOPOFQ MOAbEMA.
Peryaupyomuit o6beMm BoaonanopHol 6Gawnu W, M>, coorBer-
CTBYEeT MAKCHMaJibHOMY OCTATKY BOAHW Qmax, %, B 0ake:

Wp = amachyT max/IOO. (1 ]Q)

B rta6n. 1.1l nokasan npumep onpejieeHHst PEryJHpYyIOiEero
o6bema 6aka BojonanopHoil 6awnu. B rpady 2 BHocaT panee onpe-
AeneHHbIH (cM. Ta6a. 1.10) pexum BoaonoTpe6ieHHs TOPOAOM, B
rpady 3 — NPHHATHIT PeXXHM PaGOThl HACOCHOW CTaHUMM BTOPOro
noabema. ConocraBiss 3HAYEHHH MOJAYHM M PACXOAOBAHMH BOAH B
KaXJAHHA yac, BLIYHC/AIOT 3HAYEHHUS PACXOJAOB BOABI, MOcTynaioouled
B 63K WJIH YXOAsHiefi U3 HEro, ¥ 3aHOCAT COOTBETCTBEHHO B 4-10 HJH
5-10 rpady. OcTaTok Boan B 6aKe HAYMHAIOT PACCUHTHIBATD C MOC/AE]-
Hero 4aca CaMoro NpOJOJIKHTENLHOrO H 06beMHOro MepHOAa PAacxo-
DOBaHus BOAW H3 6aka (wac 11— 12 nepuosa c 8 no 12 u). Ilpeano-
JiaraeTcsl, YTO B 3TOT 4Yac OCTATOK BOAHW DaBeH HyJ0. 3HAuYeHHH
OCTaTKa BOJK B OCTa/ibHble Yachl ONpeAesioT myTeM NpuUOaBJEHHA
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3HauYeHuH rpacdsl 4 HAH BBIUHTAHHSA 3HAYeHH# rpadel 5. MakcuManb-
HbIH OCTATOK BOAbl B PAaCCMOTPEHHOM IpHMEpe HMeeT MeCcTo B 4ac
3—4 u cocraBasieT amax = 3,09 9.

Ecan nocse onpeaeneHusi 3HaueHHH ocratka Boabl B Gake oxasa-
JIOCh, UTO HEKOTOphie HX 3HAUEHHS] HMEIOT 3HAK «—», TO MAKCHMaJb-
HblH OCTATOK BOAbl B 0aKe Qmax ONPEAESIIOT KaK CYMMY no a6co-
JIIOTHOH BeJHYHHE MAKCHMAJABHOTO 3HAYECHHS OCTATKa CO 3HAKOM «—+»
¥ MAKCHMAaJBLHOTO CO 3HAKOM «—».

IlecsiTUMHHYTHHIE TPOTMBONOXKAPHHIA 3anac Boasl Wa, M°, onpe-
AeJISIIOT no ¢gopmyJe

Wn-'_—'O,G (qnu+qn B), (120)

rl€ ¢n »— Pacxol BOJAHN Ha TyUIEHHe OJHOrO HApYXKHOTO noXapa,
Ja/c, onpepensieMbii no ta6a. 1.3; ¢.s — pacxoA BOAH HA TyLIeHHe
OAHOTO BHYTpeHHero noxapa, Ja/c, onpegeasiemsli no CHull
2.04.01—85; usmeHnsiercs B npegesax ot 2,5 go 7,5 a/c ans MKHIBIX
i O6LIeCTBEHHBIX 31aHHHA H oT 5 40 20 a/c Aas NPOH3ROJACTBEHHHIX.

@ Bmectumoctb pesepmsyapor uncroé soani. B TexHoJorHuecko#
Leno4YKe BOAOCHAGKEHHS rOpoga HMeeT MEcTo ellle OJHO HeCOOTBET-
CTBHE DPEXKHMOB: PABHOMEPHOTO peXHMa paGoThl OYHCTHHIX COOPY-
KeHuH (AuHuA | HA puc. 1.7) W cTyneHuaToro pexkuma paboThl Ha-
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Puc 17 CoBmeuenHnll rpaduk paboThl HaCOCHBIX CTAHUHH NepBOro H
BTOPOro NMOABEMOB

1 — pexuM paGoTHl HACOCHOH CTAHUHW [EPBOTO MOABEMa, 2 — TO Xe, BTO-
poro noabvema, I — pacxoa Boasl H3 pesepsyapos; /I — nocrynjesne BOAbE
B pesepByaps

COCHOH CTaHuMH BTOpOro moabeMa (AHHUA 2). [das KoMneHcalsH
HECOOTBETCTBHS ITHX PEXKHUMOB HeoGXOAHMA peryanpyloiiasi eMKOCTb,
KaKOBOH M SIBJSIIOTCH pe3epByaph YHCTOH Boabl. B uacw, korza H3
OYHCTHBIX COOpYXKEHHH MOcTymaeT BOAbl 6ojblie, YeM OTKaYHBAET
HACOCHAsl CTAaHUHS BTOporo nogbema (uacel 0—5 Ha pic. 1.7),
H36HITOK ee aKKyMyJupyercs B pesepByapax. B uacw, Korga H3
OUHCTHBIX COOPYMKEHHH NMOCTynaeT ApeXKHee KOJHUECTBO BOAbI, 4 OT-
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KauKa HacOCHOH CTaHUMHM yBeJjHuwdach (uachl 5— 24), uemocra-

IOLLHE PacXobl BOAbl MOCTYNAIOT H3 pe3epByapOB YHCTOH BOABI
Jnst npuMepa, H306pakeHHOrO Ha pHe. 1.7, HeOGXOMMMbIA pery-

JHpYIOUIHA 06beM pe3epByapOB UMCTOH BOJb, M®, paBeH

sz (4,17—2,6)5= 7,85 % oT Qcyrmax- (121)

[Monublii 06beM pe3epByapoB uHcTOl BOAbl, Wpus, M°, HOMKeH
BKJII0OUaTh KpOMe peryJHpywoulero o6bema W, Taxkxke 3amac Bojbl Ha
tymwenHe noxkapoB Wik M 3anmac BOgbl Ha COGCTBEHHbIE HYXJbl
OUHCTHBIX coopyXeHHH W. 4, T. e.

qus = Wp + Wno»( + Wc H . (122)

[poruBonoxkapubiii 3anac Wiex, M°, ONPENENSIOT, HCXONs H3
HeoOXOAUMOCTH TYHICHHSI pAcyeTHbIX MOXAapoB B TEYEHHE Tpex
(uHorpa ABYyX, cM. § 1.1) yacoB MakcHMaJbHOro BOAONOTpe6JIEHHS
C yH4eTOM MOCTYIJIEHHS BOJIbl B pe3epByaphl YHCTOH BOJABI H3 OYHCT-
HBIX COOPYKE€HHH Ha MPOTSAKEHHH BCEro NepHoja TYHICHHS MOXKapoB:

Wnox( = tﬂo)KQﬂO)K “4- Z~Qmax - tnox(ro, (123)

rae lnox — pacueTHasi OPOJOJIKHTEJNbHOCTb TYyHIEHHS MOXKapos, U,
Quox — PacueTHbI IPOTHBONOXKAPHbIA pacxoa Boabl, M*/u; X Qmax —
MaKcHMa/bHas CyMMa pPacXOAOB BOAbl B CMeXKHble yachl NPHHSTOrO
IepHOAa TYLIEHHs [O0XKAapoB, BK/IIOYAlOLlash 4Yac MAaKCHMaJbHOro
Bofonotpeb.ienns, M®/u; Qoc — pacxoi BOAH, NOCTyNaOLiel B pesep-
Byapbl 4HCTOH BOJbl H3 OUHCTHBLIX COOpPYXXEHHH B IlepHOA TYLIeHHS
[0XKapoB, paBHbIH CPEeIHEYaCOBOMY pPacXoAy BOJbI B CYTKH MaKcCH-
MaJibHOrO BOAONOTPESAECHHSA Qoyr max/24, M®/u.

3anac BoAgbl Ha cOOCTBEHHble. HYX/Abl OUHCTHBHIX COODYXKEHHH
W. « onpepensiior B 3aBHCHMOCTH OT TEXHOJOFHH O06paGOTKH BOAb,
THIA PHMEHsIEMbIX coOpyXKeHHH H np. IlpH Hcnoap3oBaHuH Ha Quu-
CTHBIX COOPYXEHHSIX CKOPbiX (PHJIBTPOB H KOHTAKTHBIX OCBeTJIUTENeH
3anac BOAbl B pe3epByapax AOJKeH MPHHHMAThCs HAa OJHY JOMOJ-
HHTEJbHYI0O NPOMBIBKY (HILTPOB HJIH OcBeTAHTedeldl. OpHEHTHPO-
BOYHO B 3TOM cJjyuae 3alac BOXbl MOXKeT ObiTh IPHHAT B pa3mepe
5..8 % OT MaKcHMMa/JbHOrO CYTOYHOTO BOJOMOTPEGAEHHS Qcyr max.

O6uiee KoHuecTBO pe3epByapoOB UHCTOH BOJBI AOJIKHO GHITH He
menee nBYX. [IpH OFK/IIOUEHHH OfHOrO pe3epByapa B OCTaJbHbIX
JOJIKHO XpaHHuTbcsi He meHee 50 % Tpe6yeMoro moXkapHoro 3amaca
BOAbI.

Tlpr OTCYTCTBHH MOMHBIX HAaHHBIX O PEXHMAX BONONOTPeGieHHs
H pa6oThi HACOCHOH CTAaHUHH BTOPOrO MOABEMA pPEryJHPYIOIHE
o6bembl Wp, M°, BoOHaNnOpHbIX GauleH H pe3epBYapOB YHCTOH BOJBI
moryr ‘6biTb onmpejesiennl no gopmyae

W, = Qeyrmax [I — Ku + (Ku — 1) (Ku/Ku)*/HKe= 1], (1.24)

rae Qcyrmsx — PacXoi BOAbl B CYTKH MaKCHMaJbHOrO BOJONOTPEG-
neunsi, m3/cyr; Ku — OTHOMIEHHe MAaKCHMaJbHON YacoBOH MOJauH
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BOJbl B DEryJHPYOLLYI0 €MKOCTb NpPH CTAHIHSX BOAOMOATOTOBKH,
HACOCHBbIX CTAaHHHSIX MM B CeTb BOAOMPOBOAA C pery/upyloinel
€MKOCTbIO K CpDelHEMY YacOBOMY pacxoly B CYTKH MaKCHMAaJbHOTO
Boponorpebienus; K. — ko3ppHuuent vacoBoil HepaBHOMEPHOCTH
or6opa BOAbl M3 pery/Hpylouled eMKOCTH WIM CeTH BOAONPOBOAA ¢
peryjupylomei eMKOCTbIO, OnpeaesieMblii KaK OTHOLIEHHE MaKCH-
Ma/JbHOTO 4acOBOTO OT6Opa X cpejHeMy 4acoBOMY PACXOAY B CYTKH
MaKCHMAaJIbHOTO BOAONOTPEeGAEHHS.

1.5. Ceobopubie Hanopwi

Munnumanbhbifi ¢cBO6OAHBIA HANOP Hes min, M, B CETH BOAONPOBOAA
HaCeJEHHOTO MYHKTAa NpPH MAaKCHMaJbHOM X03SHCTBEHHO-MHTHEBOM
BojonoTpebeHHd Ha BBOJe B 3JaHHE HaJ NOBEPXHOCTHIO 3eMJIH A0J-
KeH npHHMMaThcd HCXoAsd M3 pacuera 10 M 1as ogHosTaXKHOH 3a-
CTPOHKH MJIIOC 4 M HA Ka)X/JAH# Aoclenylouluil 3Tax:

chmin=10+4(n—1), (125)
L
TAe 1 — 3TAXKHOCTh OCHOBHOH 38CTpO}"’IKH HaCeJI€eHHOI0 MYyHKTa (MHK-
popaioHa).

J1si oTAe/NbHBIX MHOTO3TaXKHBIX 3AaHHH HJAH HX TPymNbl, pacno-
JIOXKEHHbIX B pafloHaXx ¢ MeHblieHd 3Ta)KHOCTbIO 3aCTPOMKH MJH Ha
BO3BBILIEHHBIX MeCTaxX, AONycKaeTcs TNpPeAycMaTpHBAThb MECTHbIEe
HaCOCHble YCTAHOBKH AJIS NOBbILIeHUs Hanopa. B uyacel MHHHMalIb-
HOTO BOAOMOTPeG/ieHHs] HANoOp Ha KaXAbl 3Tax, KPOMe NepBoro,
NOTyCKaeTcsi APHHUMAaTh PaBHBIM 3 M.

CBo6oaHbll Hanop B CeTH y BOAOPa3bOpPHBIX KOJOHOK JOJXKEH
6biTh He MeHee [0 M. CBoGoAHBIN Hanop B HAPYXHOH CETH TPOH3-
BOACTBEHHOTO BOJAONPOBOAA AOJXKeH NPHHHMATbCA MO TEXHOJIOTHYe-
CKHM JaHHbiM. CBOGOJAHRIH Hanop B HapyXHOH ceTW XO3ANUCTBEHHO-
NHThEBOTO BOAONPOBOAA Y MNOTpebHTeJed He AOIKEH INPeBhIllaTh
60 m. Ilpu manopax B ceru Gosnee 60 M A5 OTACAbHHIX 3AaHHH WIH
pafoHOB C/€AYeT NPEAYCMAaTPHBAaTh YCTAHOBKY pPEry/ifiTOpOB AapJe-
HHSl MJIH 30HHDOBAHHE CHCTEMBl BOROCHAGXKEHHS.

JlaBneHne B HapyXHOH ceTH O6bejHHEHHOH XO35iIHCTBEHHO-NMUTh-
€BOH H NpPOTHBOMOXADHOH CHCTeMbl BOAOCHAOXEHHS 3aBHCHT OT
THNA NPHHATOH CHCTEMBbI NMOXAPOTYUIEHHS.

ITpu cucTeMe noxkapoTylleHHS] HH3KOTO AaBJeHHS, NPeAiyCMaTpH-
BalolieH TYIIEHHE MOXapoB C MOMOLILBIO MOXKapHbBIX MalllHH, CBOGOA-
HbIi Hanop B BOAONPOBOAHON ceTH AO/NXKEeH ObiTh He MeHee [0 M.
Takoe paBieHHe HCK/IIOUaeT BO3MOXHOCTb 06pa30BaHHsi B CETH
BaKyyma, a 3HayHT, H MOACOCAa HEYUCTOT B CHCTEMY uepe3 HemIoT-
HOCTH B CE€TH NpH ot6ope BOAbI NMOXKAapHHIMH MallHHaMH. CHCTEMbI
NOXKAapOTYLICHHs] HH3KOTO RaBJE€HHS NpeaycMaTpHBAaIOT B HaceJeH-
HbIX NYHKTaX, HMEOWHX NpodeccHOHAIbHYI0O NOXKAaPHYIO OXpaHy.

B HaceJeHHBIX NMYHKTaX ¢ YHCJAGHHOCTBIO A0 5 THIC. YEJOBEK, B
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KOTOpBIX He MpeaycmaTpHBaercst MpodeccHOHaNbHAA MOXKapHas OX-
paHa, [POTHBOMOXKAPHBI BOAONPOBOJ AOJKEeH MPHHHMATLCA BBICO-
KOro fRaBjeHHs. IJTa cHcTeMa [MOXKapoTYIIeHHst IpegycMaTpHBaer
MOAKJIIOYEHHE MOXKAPHLIX PYKABOB HEMOCPEACTBEHHO K BOAOMNPOBOJ-
Ho#t cetH. B TakoM cnyyae cBo60aHBIH Hamop goJkeH obecneuynsartsb
BBICOTY KOMMAKTHOH cTpyH He meHee 10 M fpH MOJHOM pacxoae Boabl
Ha MOXKAPOTYLICHHE H PACIOJIOXKEHHH NMOXKAPHOTD CTBOJIA HA YpOBHe
HauBbIClIefl TOYKH CaMOFO BBICOKOro 31aHHs. B cayuae aBapuu og-
HOFO H3 3JIEMEHTOB CHCTeMbl MOJA4YH H paclpejeneHHst Bogbl (Ha-
€coca Ha HACOCHOH CTaHIMH, ydacTKa BOJAONPOBOXHOH CeTH H mp.)
cBOOONHBIH HANOP B CeTH josikeH ObiTh He MeHee 10 M.

1.6. XapaxrepHusie cnyyan paborm M pacuera
CMCTEM NORauM M pacnpeaencHMs BOAM

B cucremy mnogaud M pacnpeieneHHss BOAB BXOASIT HACOCHbIe
CTaHLHH, BOAOBOAbl, BOAOAPOBOAHBIE CETH H HAaNOPHO-PETYJHPYIOLLHe
€MKOCTH.

XapakrepHble pexxHMbl paGoThl CHCTEMbl MOJAYH H pacrpejene-
HHs BOABI, @ 3HAYHT, H COOTBETCTBYIOLLHE pACUYETHbI® CYy4aH 3aBHCAT
OT HMX CTPYKTYPHI, B TOM 4YHCJIe MecTOpacroJIoXKeHHs1 BOJAOHANOPHOH
faltHu,

BoaonanopHyio 6auHio B cHcteMe X035iHCTBEHHO-MHTEBOTO BOAO-
APOBOJA C WUEJNbI0 YMEHbHIEHHs BLICOTHl ee CTBOJAa PACHOJAraioT B
caMoH BBICOKOH TOYKE ecTeCTBEHHOTQ pejibedpa TEpPHTODHH Hace-
JICHHOTO MYHKTa HAH B Gaukalmux ero okpectHocTsix. [Ipn atom
JNONOJIHUTeNIbHbIe 3aTparhl, CBA3aHHbIE ¢ pa3MelleHHeM BOAOHANop-
HOH 6GamIHH B caMON BBLICOKOH TOuKe (YyAJIHHEHHE BOJOBOAOB, CTPOH-
TeJbCTBO JOPOT H T. 1.), HE AOJKHBI NPEeBbIHIaTh SKOHOMHIO CPEICTB,
CBSI3aHHBIX C YMeHblHEHHeM BBLICOTBHl CTBOJIA BOAOHAMOPHOH OGauIHH.

XapakrepHble cayuyaH pa6oTbl ceTH 3aBHCAT OT MeCTOpacHaJo-
KeHHst BogoHanopHoH OauiHH B cHcTeMe BOJOCHaOKeHHA.

Ilpn pacnonoxxeuun BogoHamopHo#l GalIHH B Hayaje CceTH
(cm. puc. 1.2, a, 6, d u puc. 1.3, 6) cucrema nogadu W pacnpegesne-
HHMSA BOAbl JOMKHA OLITh DACCUMTAHA HA MAKCHMAJbHBIH 4acoBo#
pacXol BOAbl B CyTKH HaWGoabliero BojonoTpeb/eHHs (cayuai
MAKCHMAaJABHOTO Bojopa3fopa) H MpoBepeHa Ha IPOMyCK JOMNOJHH-
TeJbHOrO MPOTHBOMOXKAPHOIO pacxoja BOAb B 4aC MaKCHMAJbLHOTO
Bojopa3fopa (cayuaii MakcHMaJbHOTrO Bojopa3fopa MpH Moxape).

Ilpu pacronokeHnH BOAOHAMOPHOH GALIHH B KOHLE CeTH (CHCTe-
Ma C KOHTPpe3epBOM) Hjn B ee cepeauHe (cM. puc. 1.2, a, 8, 2 n
puc. 1.3, a, 8, &) K BblllleHa3BaHHLIM 06A3aTeAbHbIM PACYETHLIM CJy-
yasam gofasisercst caydait MakcuMmaJsbHOrO TpaH3HTa Boabl B Oaiu-
HIO. XapaKTepHbhIM M 00s13aTe/IbHBIM pacyeTHbIM CcjiydaeM OH siBJfeT-
Cfi MOTOMY, 4TO B 4achl, KOFJA HACOCHAs CTAHUHA BTOPOro MoAbeMa
nojaeT MakCHMaJbHBIA pacxog BOAH, a OTOGOp BOLb H3 CETH B 3TOT
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nepuo] MUHUMAJbHBIH (uac 23 —24 B taba. 1.11 u Ha puc. 1.6),
u3bbiTounoe KosHuectBo BoAH (1,14 9% oT Qcyrmax B Tabm. 1.11)
MPOXOAHT TPAH3HTOM 4Yepe3 BCIO CeTh H MOCTyNaeT B BOAOHAMOPHYIO
6auHio. [Ipu 3TOM pacXoabl Boabl B KOHEUHBIX y4acTKax ceTH GyAyT
GoJible, YeM B 4aC MaKCHMaJbHOro Bojopasbopa, T. €. 6yayT pac-
yeTHbiMH. Takum 06pa3oM, npu pPacHONOKEHHH BOXOHAMOPHOH 6all-
HH B KOHLE HJH B CepeJHHE CeTH CHCTeMa Mojayu M paclpeje/ieHHs
BOAB A0JKHA OBTh pAacCuHTaHa HAa CJyyaH MaKCHMAaJbHOrO BOJO-
pasbopa W MaKCHMMaJbHOTO TPaH3HTa BOAM B GamiHio U MpOBepeHa
Ha MPOMYCK NMPOTHBOMNO2KAPHOrO PacXofa BOjAb B 4yac MaKCHMaJbHOIO
Boaopasbopa.

Kpome toro, CHull 2.04.02—84 tpe6yer pacuera cucreMbl no-
Aayd W pacnpejieieHHst BOAbl B CYTKH MHHHMaJbHOTO BOROMOTPEG-
JIeHUs! Ha MHHHMAaJbHHH 4acoBoH pacxon.

Huorpa Bo3HHKaeT He06X0AHMOCTD MIOBEPOUHBIX PaCUeToB Ha CJy-
yait aBapHH OJHOTO H3 3JIEMEHTOB CHCTEMbl MOAAuH H pacrpeeseHHst
BOABI (Hacoca, BOJAOBONA, YyacTKa MardcTpajbHOR BOAONPOBOAHOH
CeTH M Mp.).

F'nasa 2

BOAO3ABOPHbLIE COOPYYKEHMS
M3 NOBEPXHOCTHbLIX MCTOYHMKOB

2.1. OcHoBHble onpepeneHMs M KnacCupMKauus
COOPYXKEeHMH

Bopopa36opHbiMH COOpYXeHHSSMH (WIH COKpalleH-
HO — BOJ1032a60pPOM) Ha3bIBAIOT KOMMJIEKC TFHAPOTEXHHUECKHX CO-
OpyxKeHHuH, caykaulux Ajs 3a6opa BOAbl 3 HCTOUHHKA BOAOCHabXKe-
HHS, ee MpenBapHTENbHOH OUYMCTKH (OGBLIUHO MPOLEKHBAHHEM BOJH
yepe3 CeTKH) W NOJa4H NOJ HEOOGXOXHMBLIM HamopoM B BOJAOBOAH
(K norpe6uTENI0 HJHM HA OUMCTHBHIE COODYXKEHHSI CHUCTEMbl BOAD-
cHabxeHHus).

BoaponpueMHUHKOM Ha3bBalOT COODYXKeHHe, MpeaHa3Ha-
YeHHOe RJA MpHEMa BOJABl H HEMOCPEACTBEHHO B3aHMOAEHCTBYIOLlee
C pPEuHbiM MOTOKOM. -

Bonosa6opHbie coopyKeHdsi — OAHH H3 Hanbosiee OTBETCTBEHHbIX
M JOpPOTHX COOPYXKeHuiH cHCTeMbl BOAOCHaGXKeHus. Decmepe6oiinoe
cHabkeHue BOAOH moTpebuTenedl B 3HAUMTEJbHOH CTeHEHH 3aBHUCHT
oT GecnepeGoiiHOTO (HDYHKIHOHHPOBAHHS BOA032GOPHBIX COOPYXKEHHH
COOTBETCTBYIOWIEH MPOH3BOAHTENBHOCTH, YTO BO3MOXKHO TOJBKO ApH
'OCYHIECTBJEHHH BOA03a60pa C YueTOM BCeX NPUPOAHBIX YCJIOBHH
BOAOHCTOUHHKA.

Bopoza6opHele coopyxkeHuss KjaaccHOUUHPYWOT: 1O HA3HA4e-
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HUI0O — X03SACTBEHHO-THTHEBOT'O WJIH MPOH3BOACTBEHHOTO BOJOCHAG-
XeHHst; no pody 8000UCTOHHUKA — DEYHbIe, MOPCKHE, BOJOXDaHHJIHLIL-
Hble, BOJ03260pH [0A3€MHHIX BOJ; N0 MECTY PAcnosodcenus 800o-
npuemnuka (npu 3aGope BOAbI H3 MOBEPXHOCTHOTO BOJOHCTOYHH-
Ka) — GeperoBble W pYCJOBHE;, A0 nPou3goouUTeAbHOCTU — MaJIOH
(menee 1 m%/c), cpenneik (ot 1 1o 6 M®/c) u Goabwoit (Gonee 6 m*/c)
NPOH3BOAHTENBHOCTH; NO CTenenu obecnedenHoCTU noda4u 6006l —
I, 11 u l1l karteropuii; no KoMROROBKe OCHOBRbIX COOpYICeHui 8000-
sabopa — coBMelleHHble (KOMMOHYIOTCS B OJAHOM COODYXKEHHH) H
paspaebHble (KOMMJIEKC COOPYXKEHHH) | N0 CTenenu CTAYUOHAPHOCTU —
CTalHOHapHBIE W HecTagHOHapHble (miIaByuue, QYHHKYyJEPHHE, nepe-
JNBHKHbBIE); RO CPOKY 3IKCNAYATAUUU — MOCTOSIHHbiE M BPEMEHHBIE.

Ta6auuna 21 Kareropun BonozaGopunx coopymeHui

OfbecneyeHHOCTh, %

Kare- XapakTtepucTuka oGecnedeHHOCTH

ropHs 10Za4H BO B! PacyeTHOro| PpacyeTHOro yposHd

pacxofa | BOIB B BOAOKCTOUHUKE
BOAbI B

BOLOHCTOY MaKCH MHHH-
HHKe MaJbHOTO | MaJbHOTO

I Jlonyckaerci CHHXEHHE UOLAYU 95 i 97
BOAB Ha  XO3SCTBEHHO-NMHTLEBbIE
uyxan fe Gosee 30 9% pacuerHoro
pacxofa BOJAbl H Ha MPOU3BOJCTBEH-
Hble HYX[Ib [0 Npejesa, ycraHaB-
JIABAEMOT0  aBapUHHBIM TIpadHKOM
paboThi NpeinpHATHH, LAHTENbHOCTD
CHIDKEHHS] MOojauM He [0JXKHa npe-
Buirate 3 cyr IlepepeiB B nogaue
BOAb WM Nofauya HHXE YKa3aHHOro
npejpena jponyckaercst He 6Gojiee yeM
Ha 10 mMuH

11 [lonyckaemoe cHHUXeHHe NOJauyH 90 3 95
BOAb TO Xe, 4YTo U npu | karteropuu,
JJIMTEABUOCTD CHHKEHHSI MOjauyd He
6osee 10 cyr Tlepepniz B nosaue
BOJIbi MM N0[a4a HUXKE YKa3aHHOTo
npefesa — a0 64

HI Honyckaemoe cuHxeuue nogayu 85 5 90
BOABI TO Xe, uto K npu | Kareropuu,
AJIUTEIbHOCTD CHUXKEHHst NMOjJaud Bo-
Abl He fosikHa npesBwinatb 15 cyr.
IlepephiB B nonaue BojR MM Nojaua
HIKE yKasaHHOro npejgena — Jo 24 4

.

Npumeuvanune OO6beauneHHbe X03AHCTBEHHO-NHTLEBHE H NPOW3BOACTBEHHBIE CHC-
TeMbi BOAOCHAGXKEHHA HACeNeHHBIX NMYHKTOB NMPH YHCAE XKHTelefl 8 HHX GoJee 50 Thic 4eno-
BeK €JleAyeT OTHOCHTh K I xateropud, or 5 go 50 1hic uesosex -— ko II kateropuum, meHee
5 thc. yenosex — x 11 xaTteropun
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BoposaGophbie cOOpyXKEHHSI Ha peKax pasHyaioT TaKike [0
HaJIMYHIO B HX COCTaBe PETY/ISIMHOHHBIX H MOAMOPHBIX COOPYMKEHHI,
CIYXAaUIHX /ISl PEryJHPOBAHHS CTOKA PeKH WJIH yBEIHUEHHsi ryGuH
BOAbI Yy BOJONDHEMHHKAa — GECNJIOTHHHBbIE, MPHIVIOTHHHbIE H JP.
Kpome TOro, mpumMeHsoT B003aGOpHblEe COOpPYXEHHSI C MOABOJS-
IIMMH KaHajJaMH M ¢ BOJAONDHEMHBIMH KOBIIAMH. B JaHHOH raase
paccMaTpuBaercst NPOEKTHPOBAHHE PEUHBIX BOJ103a60POB, KAk HaHGO-
Jlee pacupOCTPaHEHHBIX.

BonosaGopsi 1/ XO3AHCTBEHHO-NUTHEBOTO M MPOMBIULIEHHOTO
BOJocHabXKeHHUsl JeHCTBYIOT B TEUEHHe BCEro roja H, Kak MpPaBuJIo,
HE JOMYCKAlOT NePephiBOB B MOAAue BOJBI

Ilo xapakrepy BojonorpeGieHust u TpeGyeMoH oGecneyeHHOCTH
MoJayH BOJbl BOLO3aGOPHbIE COOPYKEHHS Pa3le/IsiOT Ha TPH KaTero-
puu (taba. 2.1).

2.2. TpeboBauus, npepbsensiembie kK sogo3abopam cucrem
BogocHabeHus

Bojaosa6ophble COOpyKeHHs1 JOLKHB o6ecrneunBaTh nogadyy BOLbI
notpeburenio B HeoGxonaumoMm obbeme H TpeGyeMOro KauyectBa IpH
BCEX Pacxojax H YPOBHSIX BOAbl B PEKe, He M@HbIUIHX MHHHMAaJLHOIO
pacueTHoro.

BecnepeGoiinocTh mojaun BOAbI AOJMXKHA ObiTh obecrnedyeHa MpH
caMbiX HE(JIaTONpPHATHBIX BO3MOXHbBIX NpH BLIGPAHHOH obecneyeH-
HOCTH COUYETAHHAX THJPOJOrHYECKHX, FHAPABIHYECKHX, TEXHOJOIHUE-
CKHX, LIYroJIef0BbIX H APYruX ycaosuid. BogosaGophbie coopykeHus
JOJIKHbI 0GecneunBaTh 3a60p U3 BOJOHCTOUHHKA NMOTPeGHOro pacxo-
Ja BOJbl H Mojauy ee NoTpeGHTE/I0; 3aUIHIUIATb CHCTEMY BOAOCHAO-
KEHHS OT MONajaHHA B HEE copa, BOJAOPOCEH, MJIaHKTOHA, GHOJIOTH-
yecKHx ofpacrareseli, HAHOCOB, JbJa W T. M., 3alIMLIATH MOJIOAb
ppi06 OT MonagaHus B BOJ03aGOpPHbIE COOPYXKEHHS.

BonosaGopHble COOpy:KeHHSI JOJKHbI ObITb PACCUHTAHBI Ha
3KCILIYATALHI0O B OOBIYHBIX H B PEIKO MOBTOPSIOLIHUXCS YCJOBHSX,
B TOM YHCJE€ H NPH MIHOBEHHbIX MAKCHMAaJbHbIX H MHHHMAaJbHbIX
YPOBHSIX BOAbl B BOJOHCTOUHHKE ¢ OGEeCNeuYeHHOCThbIO, YKa3aHHOH
B Taba. 2.1.

HapgexHocTs neficTBHSI BOAONPHEMHHKA B 3HAUYHTE/IbHOH CTENeHH
onpejensieT HaJeXKHOCTb (YHKIHOHMPOBAHHA Bcero Bojo3abopa B
LeJI0M, MO3TOMY BOJONPHEMHHK HOJKEH O0ecleyHBaTb MPHEM BOJb
B YCJOBHSIX, OCJOXKHEHHBIX yMEHbIICHHEM TJyGHH HJIU PAacXojoB B
pycae peku, o6pa3oBaHHeM BHYTPHBOLHOIO JIbJa H LIYTH, LIYrO3a-
MOJHEHHEM pycJid, TPAHCIIOPTHPOBAHHEM MOTOKOM IIYTH, ¢opa, HaHO-
COB, TOIUISIKOB, K&PYeH M T. It.; CYAOXOACTBOM, J€COCIJIABOM, PErY/IH-
poBanueM croka Ha I'DC, orGopoM BOAbl ISl APYrHX Lesel; 3axBa-
TOM 3arpsi3HeHHH Bojoema; nepedopmupoBaHHeM pycJaa HaH mole-
pexbsi BOJOEMAa; BOJHEHHeM, BJOJbGEPEeroBbIMH MepeMeLIeH HAMHU
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HAHOCOB, HAroHOM IHIYIH, cOpa, JbAa, Pa3BHTHEM WJIH Aerpajauuen
rpaHHlbl MHOTOJIETHEMED3JIBIX TPYHTOB, HajlefeobpasoBaHHeM, 3aTO-
paMH ¥ HaBaJaMH Jibia H Ap.

Bono3a6GopHble COOpYXEHHSI XO3SIHCTBEHHO-NHTLEBOTO Ha3Haye-
HHA JOJ/KHBI YLOBJETBODATb CAHUTADHBIM TPEOOBAHMAM, MECTO HX
pacroJ/oXKeHHsi JOJKHO 06ecneyuTb OpraHM3auHio 30H CAHHTApHOH
oxpaubl. BogosabopHble COOpYKE€HHS TOJIKHB ObITb MPOYHBIMH, JOJ-
TOBEUHBIMH, YCTOHYHBLIMH, MPOCTHIMU B CTPOHTEJLCTBE M YLOGHBIMH
B 3KCIJIyaTalHH, 3KOHOMHYHBIMH.|[Ipyu mpoekTHpoBaHHH BO0O336OP-
HbLIX COOPYXEHHH H OlpejfeJeHHH HX CTOHMOCTH HAJ0 YYHTHIBATh HE
TOJIBKO 3aTPaThl HAa CTPOHTEJNBCTBO COOPYXKEHHH, HO H BO3MOXHBIH
yiep6, KOTOpbIH MOXeT ObITb BbI3BAH HENpPEJBHICHHBIMH Hapymie-
HusiMH Oecrrepe6oOHHOCTH NMOAAYH BOALI NMOTPEOHTENAM.

Bono3abopHble cOOpyKeHust He0O6XOAHMO NTPOEKTHPOBATH TaK, UTO-
6bl MX pacnoJoxeHue, ¢opMa M pasMepnl obecneyuBajJH MJIaBHOE
0o0TeKaHHE peuyHbIM NOTOKOM (MPH BCEX THAPOJIOTHYECKHX (aszax),
HaWMeHblIee CTECHEHHE pycJa H He BbI3bIBAIH ero nepegopmupo-
BaHHA.

2.3. Npupopusie ycnosus 3abopa sogbi

Ocnoxnenuss B pabore BOJ03aGOPHBIX COOPYXKEHHH MOTYT
BO3HHKHYTb: MNpPH 3aHOCE BOJOMNPHEMHHKOB OTJIOXKEHHSIMH JOHHBIX
HAHOCOB, TMpH OTAEJNEHHH MECT pPAacCHOJOXEHHUST BOJONPHEMHHKOB
KOCAMH HAHOCOB; HpH OTXOJE pycJa pPEeKH OT COODYXEHHS BCJe[-
CTBHE MepedOPMHPOBAHHA PyCJa; MPH MOJMbIBE H pa3pylIeHHH BO-
JOOMPHEMHHKA TeYyeHHEeM BOAbl WJH MOJ BO3JEHCTBHEM BOJIH; [IpH
paspyuieHnd BOLONPHEMHHKA 110J BO3JE€HCTBHEM JIba, NMPH 3axkKopax,
3aTopax 4 HaBaJjie JbJa, NPH 3aKyMOpKEe PEIIeTOK COpPOM, BOJOpPOC-
JISIMH, CKOIUIEHHSIMH HIYFH HJIH 1IpH o6Mep3aHuHu peiweTok. [lepeme-
llleHHe HAHOCOB PEUHBbIM [10TO-
KOM CBfI3@HO C pa3MbIBOM
pyc/aa B OJHHX MECTax H C OT-
JIO¥KEHHEM HAHOCOB B JPYTHX.
B cTpykTypHOM MexaHuaMe
pPeyHbIX [OTOKOB TMOfE€peyHbie
UMPKYJSAUHH ONpPefeJasiioOT 0Co-
6eHHOCTH (POPMHUPYEMOTO TMO-
TOKOM pycJa, JBHMXKEHUsi Ha-
HOCOB H /1aBaIOIIHUX TeJ, Jbja
u wyrd. Pycao xapakrepusy-
eTCsi H3BHJIHCTOH ¢opMoil B
niaHe W YepegoBAHHEM BROJb
Hero TrayOOKHX y4acTKoB —
MJIeCOB, a TaKkKe MeJKHX —
Puc. 21 CrTpyktypa teuennit na maru6e 1NepekartoB. IliecoBble yyact-
NOTOKA KH COOTBETCTBYIOT H3OTHYTbIM

32




y4acCTKaM pycila, a nepeKathi — yuacTKaM, COeJHHSIOIHM H3JYYHHbI
¢ NPOTHBOMOJOXKHBIMH HANPABIEHHAMH H30THYTOCTH.

ITpu nBHXKEeHHH BOJbI HA NMOBOPOTAX NOJ JAEHCTBHEM UEHTPOGEXK-
HOM CHJIBl BO3HHMKaeT lepekoc nosepxuocrd Bogb (puc. 2.1). Tlo-
BePXHOCTHblE MAJOMYTHble CTPYH BOJbI, Haberas Ha BOTHYThI Geper,
OTKJIOHSIIOTCS K IHY U PAa3MbIBAIOT €ro, popMupys yraybaenue jRa —
MJIECOBYIO JIOKOHHY, KOTOpPYIO 1e1ecoo6pasHO MCNO0Jb30BATh S
pasmenleddst B Hell BojonpueMHuka JIOHHble CTPyH Hachll{alOTCH
HAaHOCAMH M, BBIXOAA K MOBEPXHOCTH Y BhHIYKAOro Gepera, Te-
pAIOT 37€eCh YacTh CBOEH CKOPOCTH, 06pa3ysi OTMeNb, Ha3blBAEMYIO
no6ouHem (puc. 2.2). BosHukaouee BHHTOBOE TeuyeHHE HA3bIBAIOT

Puc 22 llnecoBas noutuHa (/), Geperosas ormenb (2), nepekart (3)

nonepeuHoH udpKyasiuued (puc. 2.1). B pesyabrare pasmbiBa BOruy-
TOM0 M HapallMBaHWs BbINYKJIOro Oepera NPOHCXOAHT pa3BHTHE
H TepeMellieHHe peuyHbIX U3JYUHH.

Ha nepekaTe npoHCXOIHT 3aTyxaHHe [IONEPEUYHON LHPKYJSLUHA H
BC/AeJCTBHE 3TOr0 YMEHbIUAETCSl TPaHCNOPTHpPYOLas cHoCcOOHOCTb
noroka. Hanoch npu 3TOM ocefgaloT Ha Aue, ry0HHA MOTOKA yMeHb-
maercsi, a UWHPHHA pycaa ysesuunBaercs. Hanocwl aBuxkyTes mo
OHYy, mnepecekasi pycao OT BepxHero noboudsi K HuXKHemy. I'psisa
HAHOCOB Ha MNEpeKaTe pacro/naraercsi M0 3TOMY XKe HanpasJeHHIO,
4aCTO € NOBHIUEHHEM JHA B CepefiHHe pycja, rie MoxeT o6paso-
BATbCSA OCEPEJOK — 3aTal/iiBaeMO€ [OJBHXKHOE BO3BHIIUEHHE [HA
HAK faxe ocTpoB. Meanjpuueckas ¢opma pycna B 6o/blIeH CTENEHH
CBOHCTBEHHA MaJbiM H CPEAHHM peKaM ¢ HeGOJbUIMMH YKJIOHAMH
(okosio 0,0001), 6Gosbmum pekam — cnabast H3BHJAHCTOCTb. Ilpu
npoxoje MO pyc]y NABOAKOBLIX PaCXOJOB BOAbI TaKKe BO3HHKaer
monepe4yHas yHpKyJasiuus. Xapakrep LHPKYJIAUHH OOYC/O0B/EH OICT-
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pHiM yBeJHUEHHeM TJYGHHBI H CKOPOCTH NOTOKA B CTEPKHEBOH ero
4acTH NPH NojbeMe YPOBHEH; OHM XKe ObicTpee YGHIBAIOT NPH CHH-
XKenuu yposHeH Bodbl. BciencTsue 3TOro nepekartsl npH nogbeme
YpOBHE#H BOAb HapallHBalOTCH, NPH crnaje — pa3MblBaIOTCS.

O6pa3oBanne BHYTPHBOLHOIO JibJa, CO3AAI0ILETO NOMEXH 3a6opy
BOAbl, HAUMHAETCH C OTPHUATE/bHBIX CPeJHEeCyTOYHBLIX TEMNepatyp
BO3[yXa, KOra TeMmIepaTypa BOAbl B peKe JOCTHraeT 3HauyeHHH,
6auskux 0°C. [JasbpHefiliee oxJa)JeHHe NOTOKAa NPHBOAMT K nepe-
OXJaXAEHHIO TOHKOIO NOBEPXHOCTHOro cjos no = —0,005...
— 0,02 °C. O6paszoBanHe Jbja MOKET NPOHCXOAHTb B TOJILIE BOAB
BCJIEACTBHE TYPOY/JIEHTHOrO NepeMelIHBAHHS H Ha ee¢ NOBepXHOCTH
NPH HAJHYHH LEHTPOB KPHCTA/LIH3aLHH (NMECYHHOK, KPHCTAJIOB
JAbJa), a TaKXe Ha HepoBHOCTAX AHA. To/mMHa KOHHOTO JbAA, HME-
IOLer0 MOPHCTYIO CTPYKTYpPY, MoXkeT jpocturarb 0,6 M B rajeyHom
pycie H 1,5 M Ha ckajbHOM AHe. B miece Moryr ormeuatbcs peaxHe
H HeOoJIblIHe CKOMJIEHHH, HAa nepekare ¢ GOJbUIHMH CKOPOCTSMH
NOTOKa — CIJIOUIHOH KOBEp JOHHOIO JIbAA.

[1pu Menkonec4aHOM AHE KPHMCTAJJbl JbAa C NPHMEP3LUIUMH Tec-
4YUHKAMH BCHJIBIBAIOT, 00pasys JefsHYIO B3BeCb C NECYAHBIMH BKJIO-
YeHUSMH. Y BOAONPHEMHBIX OTBEPCTHH 3aTOMJIEHHBIX BOJONPUEMHM-
KOB CKOIJIEHHS TAKOTO JibAa YIJIOTHAIOTCSA, 06pa3ys Jeasinble CTeHKH,
3aKyNOPHBAIOLLHE OTBEPCTHS, YTO HHOT'AA MPHBOLHJIO K PA3PyLUEHHIO
pelleTOK H Ja)e BOAONPHEMHHKOB.

CKonJieHHs1 ROHHOTO JIbAA NPH NMOATAHBAHHH €0 y AHA OT IpH-
TOKAa IMyGHHHOTO Ten/a BCI/bIBAIOT, 06pa3ys NnaaBaloLHe CKOMJIEHHS
BHYTPHBOAHOIO JibAa — wyry. CHayana oHa ABHXKeTCs HEGO/bIIHMH
CKOIVIEHHSIMH, KOTOphble, CMep3asicb, o6pa3yioT LIYyroBble KOBPHL
Jlegocra Hauyunaercs cO cMep3aHHs KOBPOB INYrH ¢ OGeperamu.
C sefocTaBom npekpamiaeTcs nepeoxaaxieHHe BOAbl H 06pasoBanHe
BHYTpHBOZHOrO nbja. Ha pexkax ¢ MaJjblMH CKOPOCTAMH TEYeHHA
v <<Uxi1=0,4...0,5 M/c JepocTaB ycranapjiupaercd 6e3 3HayHTE/b-
HOTO BHYTPHBOAHOrO JbgooGpasoBanus. IIpH CKOPOCTH TeyeHHs
v>uve2 (no A. C. O6pasoBckoMmy, 0. o= 0,7 + 0,67H, m/c, rne
H — ray6una Boab, M) CKONJIEHHS LIYroJibAa 3aTATHBAIOTCS NOA
JAe, 3aloJIHAA XKuBOe ceueHHe pekd. Ha nepekarax H B CyXeHHAX
uiyra ocTanaB/uBaercd, 06pa3ys 3aXKop, IPH KOTOPOM YPOBEHb BOJb
nospiinaercd. [1pu ckopocTsix v > vk, 3 = 1,5 M/c wyroneaosas mac-
ca nepemelaeTcsi B TOJIE NOTOKA B BHAE JeASHOH B3BeCH, B TOM
yyciae M NOX MaccaMH paHee OCTAHOBHBLIEHCHA, YIJIOTHHBIIEHACA H
3aMep3iled C NOBEPXHOCTH IYrH. BOJBLIMHCTBO PABHHHHBIX peK C
necYaHbIMH pycJaMH B NpeJefOCTaBHbIH NMEPHOA HMEIOT CKOPOCTH
TEUCHHA HA IJI€CaxX Ux, i < U < Ux, 2 H Ha mepeKatax Uk 2 << U < Ux3,
TAE Uk 1, Ux,2 H Ux,3 — KPHTEpHAJbHble CKOPOCTH TeueHHs Boabl. [lpu
TAKHX CKOpPOCTAX BCIIBIBAIOIAA B IJIeCax LIyra cMep3aercs, obpasys
B HHXHHX y4aCTKaxX HJIECOB JiefsiHble MepeMblYKH, CTECHAIOUIHE XH-
BOE CeyeHHe NOTOKA H NPHBOAsIILHE K NMOBBILIEHHIO YPOBHEH BOAbI H
o6pa3oBaHHI0 HA nJecax JieAsHoro nokposa. Kpomka jenocrasa c
34



npHOJHXKEHHEM K PacnoJOXKeHHbIM Bblllle TlepekaTaM HepecTaeT JBH-
rarbCsl BBEPX, M 34€Cb HEKOTOPOE BpeMsl COXpaHseTcA NoJblbA. Ecan
pasmepnl HOJIBIHbH 3HAYHTE/bHB!, TO HepecX/aKIeHHEe BOAbl YBEIHUH-
BaeTCsl H NOJbiHbsl reHepupyer wyry. O6pasyiouiasici 3[eCb MeJKo-
3epHHUCTAA IIYTa NOCTyNaeT B HHXepacHoJOKEeHHbIH n/ec H HaKalJIH-
BaeTCs B BEPXOBOH yacTH mJjeca.

Ha pekax c 6GoJIbIIHMH YKJIOHAMH, HeCUaHO-FPaBENHCTBIM PYCJIOM
H OoablIHM OOBEMOM ULIYroJbjla OPH TAKOM K€ COOTHOLIEHHH CKO-
pocTelt TeueHHsl KpOMKa JefOCTaBa TaKkKe HepemeniaeTcsl B mjece
BBEpX MO TeueHHIO. 3aTsiIrHBaHHE LUYTH MOJ Jej HauHuaeTcs GaHXKe
K epekaTy, H BepxXopasi 4acTb Mjeca OKa3blBaeTCst UACTHUHO 3aHO0J-
HEHHOH «BHCAYHM» LIYro3aXopoM, KOTOpbIH cO3jaeT MOANOp, pac-
NpOCTPaHAIOWHKACK HA NepeKkaT. JTO MPHUBOJHT K YMEHbIEHHIO CKO-
pOCTH TEeUeHHS Ha NepekaTe, B pe3yjbTaTe 4ero KPOMKa JIEZOCTABA
nepeaBHraercs B pPacloJIOKEHHbIH Bbllle IJec, rie Hpouecch HOBTO-
PRIOTCA.

Eciu nmepekaT ROCTATOYHO BBICOK, TO Ha HEM MOXeT BO3HHKHYTb
Ha KaKoe-TO BpeMsi [OJIbIHbH, KOTOpast yBeJHUHWT 00beM IIyroia-
*opa. JTo BbI30BeT MOLHOP, NOBLILIEHHE YPOBHS BOAbI HA NepeKkare
H HpPOJBHXKeHHe KPOMKH JIeAOCTaBa.

CKopocTb TPAaH3HTA LIYToJeAAHOH B3BeCH MO TEJIOM LIYro3aXo-
pa okoJo 1,5 m/c. CrefoBarenbro, ray6HHA A, M, HOJ LYFrO3aXKOPOM
COCTABHT MHHHMaJbHO ¢/1,5, rae g — ynenabHblli pacxol BOAbl Ha
| M wHpHAB nieca. Ecian cKopocTh TeueHHs B mjaece B OTKPHITOM
noroke cocrasasier 0,5 M/c, To 3anojHeHHe pycaa WIYFrOd COCTABHT
oxousio 67 %.

XapaKkrep WIYro3anoJHEHHS pycJa MOXKeT H3MEHHTbCS HNpH HOoTel-
JEHHSX, Je0X04aX H NOBTOPHBIX JejocTaBax. B pycaax y Boaosato-
pOB MOTYT BO3HHKHYTb CHTYalLHH, KOTOpbie Heo6X0[HMO HpeJBH/IETD.
OrMeuanuch cJayyad, KOTAa [HpH NOTENJIEHHH HA4YaJHCbh MOJBHIKKH
H pa3pyllieHHe Jbja, «BHCSIUHI> IHYro3axop H3 I1eca MOXeT HaiBH-
HyTbCcA Ha OeperoByio oTMenb, (opMHpyst GeperdBoil 1yrosaxop,
HJIH HAa [epekar, co3jaBasi pyc/aoBblfi 3axop. [locnennnii moxer
pa3sBHBAaTbC OUEHb OBICTPO, CONPOBOXKAAACH HAKONJIEHHEM B MJece
60/IbIIHX Macce LWIYFONbJa H Bbi3blBasi Ge3pacXofHbiii OLbeM YPOBHS
1o 3 M H Goslee U MOHHXKEHHE YpOBHs BOAbl HHXKe 3axopa. [Ipu npo-
pbiBe 3a)kopa B CpejHeH YacTH Tyla YCTPeMJASIeTCs IHyroJeAoBbili
NOTOK, YPOBeHb BOJAbI B MJIece PE3KO CHHXKAeTCs, a Macca LIYroJbia
BIOJb Geperos ocefaeT Ha JHO, YNJOTHAfCL H OTpe3as BOR03abop
or pekd. [lostomy past pacnojoxeHHsl BOR03a60pPOB BEPXOBHIE H
HH30Bble YaCTH IJIECOB HA TaKHX peKax HexesareabHbl. OnHCAaHHbIE
cxeMbl POPMHPOBAHHS JIeA0CTABA HIPHMEHHMB /ISt peK ¢ mpocrefiilei
mopdosoruyeckoit ¢popmoii pycaa.

3a4acTyio NPHXOAHTCH YUHTHIBATb H GoJee CAOXKHbIE YCJIOBHS,
KOTOpHle CO3/aI0TCS HAa pekax B HHXKHHX Obepax 'DC, Koraa nepas-
HOMEpHble MNONYCKH H3 BOJOXPAHHJIHIL H3MEHAIOT NPOUECCH Jeno-
crasa. [IpH 3TOM HPOHCXOAST pa3MbIBbl pyca H 06pasyercs Temo-
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Bast MOJIbIHbS, JIJHHA KOTOPOH MOXKET COCTABJATH AECATKH KHJIOMET-
pos. Jlupb B KOHIle MOJBIHBY Boja oxaaxaaercs Ao 0°C, noayyaer
nepeoxaaxjaeHue H obpasyercs wyra. [losbiHbs, Kak npaBuio, He
3aMep3aeT B TeyeHHe BCell 3UMBI; BCIO 3UMY o6pa3yeTcs wyra, nocry-
napuias fnoj JeisiHO# MOKPOB H co3jalowias wyrosaxopsl. [lauHa
MOJIbIHBH 3aBHCHT OT TeMMEPaTyphl BO3AyXa M rpadHka peryaHposa-
nua Ha I'9C. B npenenax wactu cyrok nonycku Ha I'AC moryT 6biTh
MHHHMaJbHbIMH, HO B TeYEHHE HEeCKOJbKHUX 4yacoB cOpOC MOXKeT Jo-
CTHUYb MOJIOBOJHBIX PACXOAO0B; KOJeOaHHS YPOBHEH MPU 3TOM MOTYT
cocTaBUTb 5 M, a o6pa3osasluuiics seg 6yger B3jgomaH. Mamenenue
ypOBHsI B NpeJeaax CyTOK OKoJo 1,2 M yxKe BbI3bIBAeT JIOMKY JIbAa,
JeJOX0x, HaBaJ Jbja Ha Oepera, Wyro3aXopel H 3aTOPbl, a MOC/e
HX [POpPbIBA — LIYTOJNEZONOTOKH

Knaccupukauus npupoaHbiX ycaoBHil 3a6opa BOABI NpHUBEAEHA
B Taba. 2.2.

Ta6nuua 22 Ycaosua 3abopa BOAbI H3 NOBEPXHOCTHBIX HCTOYHHKOB

Yeao MyTHOCTB, ycTOHUYHBOCTD Mlyra u aen Hpyrne ¢pakropn
BHSA 6eperoB M aHa
3a6o
pa
BOANI
1 2 3 4
MytHocts < 500 mr/a, OrcyrctBHe  BHYTpH- OrcyrcTBie B BOAO-
£ | ycroRunBoe JloXXe BOAO- | BOLHOrO JbAOOGPA30Ba- | HCTOUHHKE JIpelceHbl,
¥ | ema u Bomoroka uust JlegocraB ymepen- | Gansiayca, MHAHH H
= uoit mowmnocrn (0,8 M), | T n., Bogopocaelt, ma-
YCTOHYHBHIA Jloe  KOJIHYeCTBO  3a-
rpsisHentii H copa
Myrthoctb < 1500 mr/a Hanuyue BuyrpuBoa- Hanuyue copa, Bo-
(cpenHee 3a naBojok). | Horo JAbaeoGpa3oBauusl, | AOPOcaeH,  JApeHceHbl,
Pycao (nmoGepexbe) u | npekpawaollerocs ¢ yc- | 6ansiiyca, MHaul #
¢ Gepera ycTofYuBHIe ¢ ce- | TAHOBJICHHEM JIeJOCTABa | 3arpsi3HeHHH B KOJH-
T | 30HHBIMH AedopmauusMu | 06blu#0 Ge3 WIYro3ano- | YecTBaxX, BhI3biBAIOLIHX
& | £0,3m BpoasGeperosoe | euust pycna M 06pa3o- | noMexu B paGoTe BO-
& | nepemewenne uanocos ue| Bauus wyroszaxkopos | gosabopa Jlecocnaas
BAHsieT HA ycToHunBoCThb | JlegocraB  ycrofusuBhHIH, | MONEBOH H MJIOTaMH.
NOABOAHOrO CKJIOHA MNO- | mowHocThio ao 1,2 M, | Cynoxomcrso
CTOSIHHOH KpPYTH3HH dopmupylouHics ¢ no-
JIBIHBAMH
Mytroctb <5000 mr/a. Heonnokparno ¢gopmu- To xe, uo B Koau-
Pycno noaBHxHoe ¢ ne- | pyomuiicd NefoBHIH No- | YeCTBAX, 3aTPYyAHSIO-
© pedopmupoBanueM Gepe- | KpOB ¢ WYroXogaMH H | LiHX pa6ory Boxo3a6o-
3 TOB M AHa, BHI3bIBAIOIIHM | IyrO3aNoONHeHHEM PYCaa | pa H coopyxKeuuil Bo-
3 | uamewenue oTMeTOK AHa | mpu nefocTaBe Ao 60.. | Honposoxa
X a0 1.2 M Hannuue me- | 70 % ceuenun BOAOTOKA.
= pepaGotkn  Oepera ¢ | B orgenbubie roab ¢ 06-
BAOJbGEPEroBEIM NepeMe- | pa30BAHHEM IIYro3aXK0-
ILlEHHEM HAHOCOB IO CKJI0- | POB B NpeAJeJOCTaBHbIH
Hy NepeMeHHOH KPYTH3HB | IepHOJ, H JIeAOBLIX 3aTO-
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1Ipodoancenue taba. 2.2

3

4

Taxenne

poB  BecHOH  YuacTKH
HHXHero Goedpa 'AC B
30He HeycToHYHBOro Jje-
poBoro nokposa Harou
wyroabaa Ha Oeper c
o6pa3oBaHueM HaBaJloB
Ha Oepera, TOPOCOB H
IIYro3anojHeHHeM NpH-
GpeXxHOH 30HBI

Myrxocts >5000 Mr/a,
pyc/0 HeyCcTOHYHBOeE, CHC-
TeMaTHYECKH M CJYy4aliHO
H3MeHsIouee cBol ¢op-
My. HHrencuBras u 3ua-
YyHTENbHAs nepepaboTka

®opmuposanue Jsego-
BOTO TIOKPOBA TOJBKO MPH
IIYro3aXKopax, Bhi3hiBao-
UHX NOANOP, TPAH3HT 1Y~
FM NOJ JIeJOBLIM NOKPO-
BOM B TeyeHHe Goablieil

Gepera. Hanuune uau Be- | uacty 3umbi. Boamox-
POATHOCTb  ONOJI3HEeBHIX | HOCTb Haleaell H nepe-
sIBEHH I Mep3anusi pycaa Jlego-
XOJ € 3aTOPaMH H ¢ 60Mb-
IUHMH HaBaJlaMH Nbja Ha
Gepera. Tsokennsie wyro-
JIeIOBblie YCAOBHSA NIPH Ha-
JIHYHH TPHAHBOB

Ouens THXKeJbie

MMpumeuanne OGuwans xapaKTepHCTHKa yc/0BHA 3a6opa BOAH ONpeAeseTcs MO
HanboJiee THXKEJIOMY BHAY 3aTpyaHEHHI

2.4. Buibop mecrta pacnonoxenmus
M YeXHONOrMYecKoi cxembi Bogo3abopa

Bri6panHoe MecTo s Bojo3afopa JOJKHO pacrnosaraThcsl Kak
MOXKHO OJHXKe K TOTpebuTeNI0; NpH XO3sAHCTBEHHO-IHTHeBOM BOJO-
cHa6xeHUH HeOOXONHUM YyYeT CAHMTApHBIX TpeGOBaHHIl, BO3ZMOXKHOCTH
pacwupeHHs rpaHull o6bekra BojocHaOXKeHHst B MepCrneKTHBE U Op-
raHH3aUHH 30H CAHHTAPHOH OXpaHBL.

Ko/su4ecTBO 1 KauecTBO BOJIbl B BOJLOHCTOUHHKE JOJIXKHBI COOTBET-
CTBOBATb TpeGOBAHHUAM noTpebure/si (C y4eTOM BO3MOXHOCTH obpa-
Gotku Bojabi). Tomorpaduueckue, rugposorudyeckHe, reoJOruyeckue
M THIPOreoJOrHyecKHe YCJIOBHS IUIOHIAZKH CTPOHTENbLCTBA HOJIKHBI
ObiTh 6ArONPUATHBIMH WJIH XOTS1 Obi MPHEMJEMBIMH JJ5 CTPOHMTEJb-
CTBA M 3KCIIYaTAUHH COOpYyXKeHH.

Bopno3zabop nosxkeH pacnosarathCsi Ha JOCTATOYHO YCTOHYHBOM
ydacTKe peKd, XapakrepuayiouleMcs O6/1arofnpHsITHBIMH THIPABJHYE-
CKHM H IUYTOJIeJOBbIM peXHMAMH PeyHOro noroka. BaaronpusTHbif
IHAPaBJIHYECKHI peXUM JoJKeH 0o6ecneduTh YCTOHYHBOE COXpaHeHue
pe4YHOro NOTOKa y COOpYyXKeHHH, HeoO6xonuMble TIMMYGHHBI M (POpPMBI
pycJaa, TpaH3UTHOe MepeMenleHHe MHMO COOPYXEHHH HAHOCOB, CKOII-
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JenMH Jbaa W wyrd. BaaronpusaTHelli peXUM peyHOro MoTOKa Ha-
6ai0aaeTcsl y BOTHYTOro §epera mjiecoBbIX Y4acTKOB. 3iech HauGop:
wye rayOunHbl BOAbI H JHHaAMHuecKast OCb MOTOKa MpHOAHKEHBl K
BOTHYTOMY 6epery (u4To obecneuuBaer B HaHOOJblIEH Mepe TpaH3HT-
HOe JABHXKEHHe WIYTrOJieJOBHIX MAacC MHMO BOR03a0opa M MEHbIUYO
BEpOSITHOCTb 1YTO3aMoJHeHHst pyciaa). Ora0XKeHHe HAHOCOB BO3-
MOXHO JHIlb B BEpPXHEH 4acTH MaecoBOM J0XKOHHBI NPH CMbIBE rpe6-
Hfl BbILIePACNONOXKEHHOrO Mepekata B MexXeHb. Bojgo3abop pacno-
JaraioT B npejenax Tperbell YeTBepTH H3JYUHHBI peKd. Hexesnartenb-
HO pacrnojiaraTte Bo403a00p B MJjiece HHXKe He 3aMep3aioulero 3uMofRt
nepekara au6o ciaeyer NpeiycMaTpHUBaTh MOKPLITHE MOJBIHBH XBO-

2
_L___ T
A T
N il u
3
\ 4
-,

Puc 23 CxeMH BOZ03a6OPHHX COOPYXKEHHI

@ — pa3sfe/bHOTO THMA C PYCAOBBIM 3aTOMNJEHHRIM BOJOINPHEMHHKOM, 6 — TO Xe,
¢ GEeperoBbiM HE3aTOM/AEMbIM BOMONPHEMHHKOM, | H 2 — COOTBeTCTBEHHO MHHH-

. Ma/ibHblii M MAaKCHMaNbHHA YPOBHH BOAW, J — pyCJAOBHE 3aTONJEHHBA BORO
npueMHuK, 4 — camoTeuHble BOZOBOAb, 5 — GeperoBof cerouHnifi KoMozeu, 6 —
BCACLIBAIO{{HE BOROBOAL, 7 — HACOCHAA CTAHUMA, 8 — HANOPHLE BOAOROAM, 9 —
Kamepa MepeKkiodesnli W npegoxpauHtenbuoh ammaparypbi, /0 v /1 — Bonosoan
A8 [IORa4H BOABI HA NPOMLIB PEIIETOK H BOJOBOJOB OGPATHHIM TOKOM Boabi, /2 —
Geperosoli He3aTOMNAEMbI BOAOTPHEMHHK

POCTSIHBIM [IJIETHEM, COJIOMEHHbIMH MaTaMH U T. . C UEAbIO ee JIHKSI
nauud. He pomyckaercst pasmemiats BOZONPUEMHHKH B 30HE ABHM
HUsl CYROB H IJIOTOB, B MeCTax 3WMOBKH H HepecTa poib, CKONJieHN
MJaBHHUKA H BOAOpPOC/eH, BOSHUKHOBEHHST 32XKO0pOB U 3aTOPOB, B 3¢k
OTJIOXKEHHS H XKHJABHOTO JBUXKEHHS AOHHBIX HanHocoB. He pekoma
Lyercsi pasMell(aTb BOAONPUEMHHKH HA Yy4acTKaxX HHXKHHUX Ob

I'3C, npuneralomdx K riApoyany, B BEPXOBbSIX BOAOXPaHHJHIL.
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TexHoJoruyeckaa cXxema BOR03a6OPHBIX COOPYXKEHHH, OOGBIUHO
BK/IIOUAIOLIAA BOJONPHEMHHK, BOJLOOYMCTHOH CeTOUHBIA KoJojel H
HaCOCHYIO CTAHUUIO, BHIGHpAeTCA COOTBETCTBEHHO TpeGyeMoMy pacxo-
Ly BOJbI, KATETOPHH BOL03a60Pa, FHAPOJOTHUECKHM Xap aKTEPHCTHKAM
BOJOHCTOUHHKA, TOMOrpaHYeCKHM H FeoJIOTHYeCKHM YCJIOBHAM, Tpe-
GoBAHHAM CAHHTAPHOH WHCIEKLHH, OPraHu3anui ppol6OOXPAHbl H BOJ-
goro Tpaucmopra. [Ipn BbiGope cXeMbl BOJ03aGOPHBIX COOPYXKEHHH
Hal0 YUYHTHIBATb H BO3MOXHOE€ YyBeJHYEeHHEe NPOU3BOLHTEILHOCTH
p0403a00pa B nepcrHeKTHBe.

Ha puc. 2.3 — 2.5 npejcras/ieHbl OCHOBHBIE CXeMbl BOJ03a60PHbIX
COOPYXKEHHH, OTJIHYAIOLIHECA MECTOM PACNOAOKEHHA BOJONPHEMHHKA
A KOMIIOHOBKOH OCHOBHBIX COOpYKeHHil Bojo3aGopa.

B cocTaB BOA03a06OpPHBIX COOPYXKeHHU (puc. 2.3, a) BXOAHT pyc-
JIOBbIA 3aTOM/NEeHHbII BOXZONPHEMHHUK, HAXOAALIHACH B HEKOTOPOM

Puc 2.4. Cxema BOA03a6OPHBIX COOPYKEHHH COBMELIEHHOrO THRA C PYCHOBHM
3aTOMJIEHHBIM BOAONPHEMHHKOM:

! — saronaenusii BOjONpHeMHHK, 2 — BHXpeBas Kamepa, 3 H 4—COOTBETCTBEHHO
MAHHMAaNbHBIA W MAKCHMAJDbHBIH YPOBHH BOJM, 5 — caMoTredHbie BOAOBOAM, 6 — Ha-
COCHas CTAWUHA, COBMELEHHass C CeTOYHbIM 3JaHHeM, 7/ — CETO4HOe oTAeJeHHe, 8 —
BOJXOOYHCTHAS BPalWlalOU(anCcA ceTKa, 9 — noasecHoi oxHoGaaouynbii Kpan, /0 — tajb,
11 — Monraxkuni#t npoem, /2 — nomeuieHds JJAs 3IAEKTPOPACHPEASHUTENbHBX YCT-
POficTB, WHTOR ABTOMATHKH, /I — MOHOpPEALC AJAA TadH; /4 — macocuoe oraenenne

YAaneHuu ot Gepera (rae riy6HHA BOJbI JOCTATOUHA [JIA €rC paclo-
Joxenus). Bogonpuemubie oTBepcTHA TaKMX BOJONPHEMHHKOB B
OTHeNbHble MEepUOABl FOJa MPAKTHYECKH HELOCTYIHBI 1Jsi 06CayXH-
Bauuna. Boponpuemuble oTBepcTHA 6eperoBOoro He3aToONJIAEMOro
BojonpueMHHKka Ha puc. 2.3, 6 Bceraa AOCTYNHBI s O6GCAYXKHBA-
HHS,, yTo uMeer 6oJbllOe 3HAueHHe 1A obecrneueHns Gecrnepe6oi-
HOH mogauu Bogbl BOAO3aGOPHBLIMH COOPYKEHHAMH.

Kpome BogonpueMHHKOB HAa pPHCYHKaxX M[OKa3aHnbl CaMOTeuyHble
BOfOBOAB (m/I TPAHCMOPTHPOBAHHSA BOJb OT BOJONPHEMHHKA Ha
Geper), Geperosoil ceTouHblil KoJIoJel (npeanasHayeHHbld AJA pac-
NONOXKeHHsT B HEM BONOOYHCTHBIX CETOK) H HACOCHblE CTaHLHH

nogbeMa Ajs CO3JaHUA HeoGXOJMUMOro Hamopa Co BCACHIBAMOIHMH
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M HAMOPHbIMH BOJLOBOJAMH, KAMEPAMH NPEI0XPAHUTEIbHbIX YCTPOHCTB
u nepekJiouenit. Bogoouncrubie cerku B Bopo3abope Ha pHc. 2.3, 6
pacrosiaralorcsi B 6eperoBoM BOLONPUEMHHUKE, YTO YNPOLLAET TEXHO-
JIOTHYECKYIO CXE€MY BOAO3a6ODHBLIX COOPYXEHHH.

Bono3abopHbie coopyxeHHs OGOPYAYIOT MJIOCKMHMHM WM Bpalla-
jouMMUCH (JIEHTOYHBIMH) BOLOOYHCTHBLIMH CETKAaMH; Bpaulaloluecs
ceTKH MpUMeHsioT npu @, > 1 m*/c.

CxeMa B0of03a60pHBIX COOPYKEHHH ynpouaercsl IpU COBMEILEHUH
CeTOUHOrO KOJIOALA H HACOCHOH CTAaHUMM B OjfHOM 3jaHuu. Takoe
cOBMEILEHHE HeOGXOAMMO NIPH MpPHMEHEHHH HACOCOB € MaJioil BhHICO-
TOH BCACHIBAHMA M AMIJIMTYAe KoJeGaHusi YpoBHeH BOAbI B peKe

\
5

Puc 25 BeperoBoe Bomo3aGopHOe COOPYKEHHE COBMEIICHHOTO THNA:

I ¥ 3 -— COOTBETCTBEHMHO MHUHHMAJbHLIl M MaKCHMaJbHHI YpOBHH BOAb, 2 —
BOAONpHEMHbIE OTBEPCTHA, 4 — nasbl AAA YCTaHOBKH COPOYREPKHBAIOUIHX pente-
10K, pHIGO3aHTHBIX CETOK, 3aTBOPOR H AJA epeiBHXEHHS NPOMBIBHbIL YCTPOHCTB,
5 — BoAONpHEMHO-CETOUHOE OTHEAEHHE, 6 — HA3EMUBIH NABHALOH, 7 — BOROOMHCT
Hdfl Bpamlaowasca cetka, § — NOABECHOH Kpau, 9 — NOMELEHHS 3aeKTpopac
OPEACJIHTENBLHLIX YCTPOHCTB, WKHTOB yNPaBJCHHA H CHIHANH3AUHH, BEHTHASLHOH
HBIX yerpoicr; f0 — caykeGWbii MocT aas cooGuends ¢ Geperom, [/ — moc-
TOBOH papHanbUbIi KpaH, /2 — nacochoe orpenenne, 13 — GeperoykpenJeuue,
14 — wanopune Bopomoanl, /5 — Kawan aas c6opa npodHALTPOBABIIEHCH BOAMI,
16 — npusamku pan c6opa ocagka

6oabme 10 M, a takkKe, Kak npaBu/o, NpH 060PYAOBAHHH BOJO3a-
GOpHBIX COOpYXKeHHit BpamamuiuMucs cetkaMu (puc. 2.4 u 2.5).

Ha puc. 2.4 npusegena cxema Bo03a60pHBIX COOPYKEHUE COBMe-
INEHHOTO THMA ¢ pYyCJOBBIM 3aTOMJIEHHBIM BOJONDHEMHHKOM, Ha
pHC. 2.5 — cxeMa GeperoBoro Bo03a6OPHOTO COOPYXKEHHSI COBMe-
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UEHHOTO THMA; 3/€Cb B OJHOM COOPYXEHHH COBMEILEHbI BOJOMPH-
€MHHK, CeTOUYHbIH KOJIOAEL H HACOCHAA CTAHLHSA

Bonosa6opubie COOpYXXeHHS, CXeMbl KOTOPbIX TMOKa3aHbl Ha
puc. 2.3, MMEHYIOT BOJ03a6ODHBIMH COOPYKEHHSAMH Pa3geJbHOro
tuna. KpoMe 3THX OCHOBHBIX CXeM MPUMEHSIOT BOJ03a6OpH KOMOH-
HUPOBAHHOTO THMA (HaNpHMep, C HECKOJbKUMH BOJONPHEMHHKAMH
Pa3JIMYHBIX THMOB — C GEPErOBbIM HE3aTOMASEMbIM H PYCJIOBHIM 3a-
TOMJIEHHBIM, C JBYMS sIPyCAMH CAMOTEUHBIX BOJOBOJOB H BOLOMpPUEM-
HUKaMH, fpeiHa3HaYeHHbIMH AJI1 3a60pa BOAbl B Pa3JHUYHbE THAPO-
Joruueckue $asbl), € BOAONPHEMHHKOM C BOJOMPHEMHBIMH OTBEp-
CTHAMH H MOJAPYCJOBbIM MPHEMOM BOIbl (HH(HUIBTPALHMOHHBIM), C
BOJAONPUEMHHUKOM, HMEIOLUIMM CEKLHH C BOLONPUEMHBIMH OTBEPCTHAMH
H CEKLUHH (PUABTPYIOLLErO0 NMPHEMA BOMHI.

[Ipu wupoko# mnoiiMe, 3anuBaeMoil B MOJOBOABE, CTPOMTENbCTBO
BO/103a6OPHBIX COOPYXKEHHH C CaMOTeUHBIMU BogoBOAaMHU (puc. 2.6, a)
GyZeT OCJI0XKHEHO HEO6XOJHMOCTbIO MpPOK/AAaAKH BOLOBOJOB 3HAYH-

Puc. 2 6. Cxembl BOZ03aGOPHBIX COOPYXKeHHI

! H 2 — COOTBeTCTBEHHO MHHHMAJbHbLIH H MakCUMaJjibHbil YPOBHH BOAM, 3 —
3aTONJIEHHbIH BORONPHEMHUK, 4 — caMOTeunbte BOLOBOALI, 5 — HacocHas CTaH
HHSl, COBMEILEeHHas C CeTOUMbIM OTHAeNeHHeM, 6 — HamopHbie BOJOBOAM, 7 —
OCTPOBOK, HachinaHHbif na noiime, § — rpeGeHb pamGbl; 9 — HanoOpHbi# BOJAO
BOA B Tede aamGui; /0 — cudoHubil BOROBOA, /[ — Tpy6a K BakyyM Hacoc)
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TEJIbHOA NPOTHAKEHHOCTH Ha GOJIBIIOH IVy6HHE B COXKHBIX THApOreo-
JOTHYECKHX YyCJaoBHAX. B 3THX yc/oBHAX Oeperosble COOPyXKeHHS
BO03abopa MOXHO PachoJIOXKHUTh Ha OCTPOBKE, OTCHINAHHOM Ha NO#-
MeHHO# Teppace. B stom cayyae camoreydbie BOAOBOJM OyAYT KO-
POTKHMH, a HalopHbIE BOJOBOABI NEpeceKyT MO#MY Ha OTHOCHTENb-
Ho HeGoJbioi ray6une (puc. 2.6, 6). Coobuienue ¢ B0A03a60pOM
6yneT BO3MOXHO MO JAopore, NpoJoXxenHo# no nofime BAOJbL BOJO-
BOMIOB, @ NPH BBICOKHX YPOBHAX BOABl — C NOMOINBIO NJ1aBCPEACTB
(kpome mepHopa Jepoxoia). Hanopsbie BOLOBOAB MOXKHO NPOsO-
KHTb H B Tejle 1aMObl, coeHHAIOMIEl OCTPOBOK ¢ KOPEHHBIM Heperom.
CoopyxeHHe 1aMOBl IPHBEAET K [JONOJHHTEJNbHBIM 3aTpaTaM, a Heob-
XOMHMOCTb MpONYCKa [MOJOBOLHOTO pacxona no mnofiMe (ocob6eHHo
OJIHOCTOPOHHEH) MOXKeT HCKJIOYHTb BapHaHT CO CTPOUTENbCTBOM
nambbl.

BoponpHeMHHK ¢ GeperoBbIMH COODYKEHHSIMH, pacnoJ/araeMbiMH
Ha KopeHHoM Oepery, MOMXHO COeJHHHTb CH(OHHBIMH BOAOBOZAMHM
(puc. 2.6, 8).

Beperosbie coopyxeHus Bomo3abopoB (pHc. 2.6) MoryT BHINOJ-
HATbCSI MO CXeMaM BOJ03a00pOB Pa3sfeNbHOr0 HJH COBMeLUeHHOro
tunoB. Ilo CHully cudouHble BomoBOAB AONYyCcKaeTcsl NpPHMEHATH
B Bofo3zabopax II u IIl kareropuii, a npuMeHeHde Hx B Bojo3abopax
I xateropuu noJXHo GHITb 0GOCHOBAHO.

B otaenpubix ciyyasix CTPOHTENBCTBO BOJ03a60pa COBMEIEHHOTO
THNA BEAYT B KOT/JIOBAHE HAa HEKOTOPOM DACCTOSHHH OT PEKH, a BOLY
K COODYXeHHIO NOABOAAT Mo KaHanay (puc. 2.7, a).

) L/

} — N

—

Puc 2.7. BoposaGopHble cOOpYXeHHSI C BOAONOABOASILLHM
KaHaoM (a) ¥ BOAONPHEMHbLIM KOBlIOM (6)

ITpu 3a6ope Gosbikx pacxomoB BOAbI H3 IIYFOHOCHBIX peK MpH-
MEHAIOT BOJONpHEMHbIE KOBIIH, MOBEPXHOCTb BOAB B KOTOpHIX IO-
KPHIBAeTCA JIbJOM Ha HECKOJbKO fHeH pauee pekdH (puc. 2.7, 6).
[epeoxnaxnenHe Boas B KoBLIe H 06pa3oBaHHE BHYTPHBOAHOFO
JpAa MpekpaillaloTcs, a uyra, NOCTynamoilada ¢ BOJOH H3 pekKd,
BCIIBIBAET YXKe B HayaJjie KOBIUA H YACTHYHO PACIUIABJAfIETCHA 33 c4er
NPHTOKA ray6uHHOro Tensa 3emid. [lpu 3a6ope BoaBl H3 MyTHBIX
peK MPHMEHAIOT KOBIUH (KOBHIH-OTCTOHHHKH) C BepXOBHIM BTeKaHH-
emM Bojbl. B oTdenbHBIX ciyuaix KOBIUH B COCTaBe BON03aGOPHBIX
COOPYXEHHH NPHMEHAIOT [/l yBeJHYEeHHs OTHOCHTEJbHOro oT6opa
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Boanl H3 pekH. Ilo onbiTy 3kcnuyatTauud Bom03aGoOpHBIX COOpyXKe-
HHA CHHTAIOT, YTO MPH OTHOCHTEJNBHOM BOJOOTOOPE H3 peKH a =
= Qs/Qmin << 0,25 (rae Q. — pacxon Boabl, NonaBaeMoil Boao3abo-
poM, a8 Qmin — MHHHMAJIbHBIH PAacxol BOAbI B peke) H3 pyca pas-
HHHHBIX peK BO3MOXeH 3a60p BOABI C MOMOIIBIO 3aTOMJEHHBIX BOJO-
NpPHEMHHKOB.

[pu o =0,25...0,75 HapexHbl#i 0T60p BOABI BO3MOXEH TOJBKO
H3 He3allyroBaHHOTO0 OTKPHITOTO MOTOKAa MPH 0C0o60 6JArONpPHATHBIX
¢opme H cocTofiHHM pycaa. Yame ObiBaeT HeoOXOQHMO CTPOHTENb-
CTBO PYCJOBBLIMPABUTENLHBIX H PYCAOPErYJHPYIOIMX COOPYKCHHH.
3HauyeHHe OTHOCHTEJBHOTO BOMOOTOOPAa 3aBHCHT OT THMA BOLONPH-
eMHHKA, ryGuHbl BOJAbl NMpPH Qmin H €€ yMEHbLIEHMA Nocje oT6opa
BOJbI, OCOGEHHOCTEH pyc/la H IIYrOJeoBbiX YCJOBHIL.

flpu npousBoguTenbHOCTH Bogo3abopa, MpeBbinalouiedi npejesb-
Hblfi OTHOCHTE/NbHbIi BOJOOT6OP, HJAH MPH HELOCTATOUYHOH rayOHHe
BOAB B peKe B COCTAB COOPYXEHHH BKJIOYAIOT BOAONOABEMHYIO
TJIOTHHY JHO60 B OTAEJbHbIX CAy4afiXx BOAONPHEMHBIl KOBII,

Ins o6ecneyenus GecnepeGoHHON MoAauH BOABI MpegycMAaTPH-
BalOT CEKLHOHHpPOBaHHE BONO3a6OPHBIX COOpYXeHHH. MuHHManbHOE

Tatauna 23 Tunu 80n03a60PHBIX COOPYNKEHHH M YCAOBMS MX MpHMEHeHHS

Tun Bopo3aGopHoro YcnoBus nprMeHeHHs
COOpPYXEeHHR
C pyc/I0BhLIM BOAONDPHEMHH- Tonoruit Geper; Hanwyue MNOAMEHHOM Teppachl,
KOM: OTCYTCTBHE AOCTATOYHLIX TJyOHH y Oepera; HecKalb-
HBIA rpyHT
pasfenbHOro THna Amnauryna KoseGaHus ypoBHed BOALI B peKe J0O

6..8 M; pmonycruMasi BbICOTA BCACHIBAMMSI HACOCOB
Gonee 3.4 M, MpPOH3BOJHTEJIBHOCTb BOMO3abopa o

1 M¥/c
passensHoro THna c | Boablioe 3arny6ienWe CamoTedmbix BOAOBONOB Ha
CHOOHHLIMH  BOZORO- | GONbLIOA AAHHE, HEGAATONPHSTHBIE [EOJNOTHUECKHE H
JAaMH T'B 1 pOre0JOrHUCCKHe yCJ]OBHﬂ A YKIAAKH caMoTeu-
HbIX BOAOBOJOB
COBMEIIEHHOT0 THNa Amnantyaa koneGakus ypoBHER BOILI 60nee 6 M

TIPH [1POH3BOAHTENLHOCTH nozxosaﬁopa xo 1 m*/c; npn
npousseanteasioctn | .6 M*/c — ammantyna moGas

C GeperoBuiM BOJAOM PHEMHH- Hanwune pocrartounsix raybun B pycne y Oepera;
KOM® Kpytofi Geper; He3arpsi3HEHHOCTHL BOAB y Gepera
pa3feJbHoOro THNa AMnautyna Kosebawusi yposHed Boim a0 6 .8 M,

AOMYCKAaEMasi BHICOTA BCACHBAHWA HACOCOB CBbillie
3 ..4 M; NpOH3BOJHTENLHOCTh Bozxoaa6opa 1o 1,5 m3/c
COBMEIIEHHOTO THIA Amnautyna KojebGaHus ypoBHeR  BoAb modaﬂ
MPOH3BOAHTENbHOCTb BO03a6opa J06ast; HeoGXOILH-
MOCTb YCTAHOBKH HacoCOB MoJ 3aJHB

COBMEULIEHHOrO THNA 3arpsi3auenHOCTs Bogbl (B TOM uHCie GaKTepHanb-
C AOMOJHHTEJNbHBIM Hasi) y Gepera B MeXeHb H OTHOCHTEIbHO HEGO/bIAs
PYCHOBBIM BOAONpPHEM- | 3arpsisHeHHocTs B MaBOJAOK; MoJorud Geper; aMILIH-
HHKOM TyRa KojieGaHHsi ypoBHeR Bozxu .moéaﬂ NIPOH3BOJH-

TeIbHOCTH BORO3abopa Gosee 1 m*/c
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yucao cekuuit — 2. Boaosabopsl Masioll H cpenHel NPOH3BOAHTENb-
HocTH (10 1...2 M3/c) 06bIUHO yCTPauBalOT ABYXCEKUHOHHBIMH. Bojo-
3a60pHOE COOpYKEHHE COBMELIEHHOTO THMA Ha pacxoj Boaml 5 M°/c
CO BCTPOEHHBIM TPEXCEKIHOHHBIM BOLONPHEMHO-CETOYHBIM OT/€1eHH-
eM paspaboraHo B THroBom npoekre 901-1-11. B Bogosabopax 6oub-
me#d MpPOM3BOAHMTENbHOCTH YHCJAO CEKuH#t MOXKeT ObiTb NMPHHATO IO
KoauuecTBy HacocoB. CeKuHOHHpOBaHHEe 06f3aTeNbHO Sl BOAOMPH-
€MHHKOB, CaMOTeYHbIX BOLOBOJOB, CETOUHBIX KOJIOAUEB H BOJOIpH-
€MHO-CETOUHbIX OTAENEHHN HACOCHBIX CTaHUH# (M XKejaTeJbHO AJd
HACOCHBIX CTAHUHH MPH aMIJIHTYyde KoaeOaHHs ypoBHedl Boabt Gojee
10 ™).

B rta6a. 2.3 npuBenensl peKOMEHAALHH MO MPHMEHEHHIO BOO3a-
6OpHBIX COOPYKEHHH pasNHYHbIX THIOB.

B T1aba. 2.4 npuBegeHs! KateropHd BON03aGOPHBIX COOPYXKeHHH
(Q: = 1..6 M®/c) B 3aBMCHMOCTHM OT XapAKTEPHCTHKH NPHPOJHBIX
ycioBHH 3abopa BOAB, THNA BOLONPHEMHHKA H MPHHATOH CXeMbl
B0J03a60pHbiX coopyxeHuil. [To aTo#t Tabavue npoBepsilOT, COOTBET-
CTBYeT JIH 3a4aHHOH KaTeropud obecneyeHHOCTH MOAAYH BOJAbI MpH-
HATAA cxemMa BOL03a60PHBIX COOPYXKEHHH.

Ta6anna 24 Kareropuu Boa03aGOpPHHX COOpYMeHuit

[puponHubie ycnosus 3a6opa BOLK

Tun BOAONDHEeM HHKA Nerkue CpenHHe TRXEJAbC

Cxembl BOI03a6OPHBIX COOpYXeHHH

a 6 8 a 6 8 a 6 8

HesaTtonsisemoie Geperosoie Bo- | [ - -] 1] —-1—11 I I
JONPHEMHHKH C BOAONPHEMHLIMH
OTBEPCTHUAMH, BCeraa NOCTYIHbI-
MH 1il o0CayXKHBaHMA, C Heol-
XOIMMbIMH  OrpaXAaolUIWMH H
BCTIOMOTATe/IbHLIMH COOPYKEHHUS -
MH M YCTDOHCTBAMH

3aronaenunle Bomonpwemumkw | [ | — | — | I | T | — | II| 11| I
BCeX THIIOB, ypaJieHHble oT Gepera,
NPaKTHYECKH HeAOCTYNHbE MJisl
o6cyKHBaHHA B OTHE/bHbBE [e-

pHoabl roxa
Hectaunonapusie Bomonpuem- | 11 I —jmfmp ) -1 -1 —
Hble YCTPOHCTBA IJIaByude
To xe, GyHukynepusie m|mnf—y—1-— S == 1
[Tpameuwannsn 1 Tabnuna cocraBrena pns Boa03aGOpOB, yCTpaHBaeMmX Mo

TPeM CXeMaM. CXeMa 4 — B OIHOM CTBope, cXeMa 6 — TO Xe, HO HDH HECKOJIbKHX BOAO-
NpHEMHHKAX, CHAGXKEHHBIX cpeacTBaM# GopbOhn C myroil, HAHOCAMH H ADYTHMH 3aTpydHe
HHaAMH 3a6opy BOIM, CXeMa 6 — B IBYX CTBOpaX, yAa/JeHHBX Ha pacCTOsHHe, HCKJOYaKulee
BO3MOXHOCTb OXHOBPEMEHHOrO NepephiBa 3a60pa BOLM

2 B Boxo3a6opHBIX coopyxennsx I u Il xaTeropui HaleXHT NpenyCMaTpHBaTb CeK-
RHOHHPOBAHHE BONCNPHEMHOR 4acTH
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[MosblineHHe KaTeropuu Boa03abopOB C 3aTOMJEHHBIMH BOAOINDH-
€MHHKAMH Ha eJHHHNY [IONYyCKAaeTCcsl B CJaydasX pa3MelleHHs1 BOJO-
NPHEMHHKA B 3aTOMJISIEMOM CaMOMPOMBIBAOLIEMCS BOJONPHEMHOM
KOBIIE, MOJABOAA K BOJONDHEMHBIM OTBEPCTHAM TeIIOH BOAB (HE
menee 20 9% 3a6Gupaemoro pacxoma BOAbl) H NPHMEHEHHS CIlELH-
aJbHbIX HAHOCO3ALIHUTHBbIX YCTPOUCTB, obecneuyeHHs HaJeXKHOH CHCTe-
Mbl IPOMBIBA CAMOTEYHBIX BOAOBOJOB, COPOY/AEPKHBAIOUIMX PEILETOK
H ppi6oaauuTHbIX ycrpoicte (P3Y) BomonpuemHHKOB.

2.5. Texnonornueckoe obopyposaHue BoAo3a6opHbIX
coopYyKeHuH

TexHosnoruueckoe o6opyaoBaHHe BOA03a60pPOB BKJ/OUYAET COPO-
yAepKHBAIOUIHE pPeleTKH, BOJAOOUYHCTHBIE CETKH, HACOChl C 3JEKTPO-
JIBHTATENSIMH, NMONABEMHO-TPAHCIOPTHOE 000pyIOBaHHE, 3JMEKTPo06o-
pyaoBaHue, 0GopynOBaHME [ aBTOMaTHYECKOTO, TejeMexaHHuec-
KOTO MJIM MECTHOTO yIpaBJeHHs H KOHTPOJSA 3a ¢ YHKUHOHHPOBaHHEM
060pyAOBaHUSl BOA03aGOPHBIX COOPYKEHHH, OTONMHTENbHO-BEHTHJS-
LuHOHHOe oGopynoBaHHe, TPyGONpPOBOAHYIO apMaTypy, a Takxe o60-
pYAOBaHHe [/ MPOMbIBA BOAONPHEMHBLIX OTBEPCTHH M CAMOTEUHBIX
BOJOBOJOB.

@ PewrerkH copoynepxuBawiHe MpeJHasHaueHbl /15 3ajepxa-
HHSA copa (BOgoOpoOC/ei, BETOK, IIYroabaa) H yCTaHaBJAHBAOTCA B BO-

_Q 4)
3\\)\\ 7 Z: »
+ 1 1 ]

i V7,

Puc 28 Cxembl BTeKaHHSl BOAb B BOAONPHEMHblE OTBEPCTHSA, OGOPYNOBaHHLIE
peLIeTKaMH:

a— npu a<<90° 6 — npn aa==90°, ¢ — npH o 2x135°

JONPHEMHBIX OTBEPCTHSIX BOAONPHEMHHKOB. PemeTka cocrout H3
CBapHO# paMbl, H3rOTOB/JEHHOH W3 WIBENJIEPOB M/IH YIVIOBOH CTaJH,
¥ cTepHed M3 nosocoBoil ctanu wHpHHOH 40..80 MM M TONLIMHOA
6...10 MM, pacroJIOKEeHHbIX BEPTHKaJbHO C DaCCTOSIHHEM MEXAY
crepKHAMH 50...60 mm (cm. Taba. I1. 1.1).

Pelerku yacTo pasmemalor B BePTHKaJIbHOH MJIOCKOCTH B GOKO-
BbIX CTeHKAaxX BoaonpHemHHKa. [IpH pacnosokeHuH CTepxKHed pe-
IIeTKH MOJ HEKOTOPbIM YIVIOM K HanpaBJeHHIO TEYEHHsSI BOAbI B peKe,
HanpuMep 135°, cop npu HeGOMBIIHX CKOPOCTAX BTEKAHHS BOABl MaJo
sacopsier peunerky. Ha puc. 2.8 uao6pakeHbl cxembl BTEKaHHS BOIbI
B BojonpHeMHble oTBepcTHs. Ha puc. 2.8, a nokazaHo BrekaHHe BOIbI
MEXJy CTEPKHSIMH C HEGOJbLIMM YIJIOY MoBOpoTa CTpyH. Brekanue
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NPOUCXOAHT MJIABHO, U HMEHHO MO3TOMY HAOJIORaeTcA <«IPOUYHOE»
NpHXATHe K pelleTKe copa, UMeIOHlero pasMepbl 6oJblie LIHPHHLI
npoceera Mexay crepxuamu pewetkd. Ilpy a=90° (puc. 2,8, 6)
ofpasylotes BaJel y CTepXHSA ¢ BepXOBOH CTOPOHbI M HCKPHBJIEHHE
cTpyit y uusoBoro. [lpu a == 135° BomoBOpOTHAA 30HA CTAHOBHTCS
Gospltieii 1 B 60Jbluell CTeNeHH HCKPHUBJAIOTCA CTPYH Y HH30BOTO
crepxus (pHc. 2.8, 8). Besencrsue nysbcaud CKOpoCTH BOLOBOpOT-
Hasl 30HAa 3aHHMAeT TO MeHbUIHH, TO H60JbLIHA 06beM MeXNy CTepiXK-
HAMH. MOXHO Aa)Ke rOBOPHTb O HEKOTOPOM o0beMe BOAbl, BbITe-
Kaoueit y HuzoBoro crepxus. Hmedso sra BbiTekawomas Boaa
He [aeT 4acTHuaM copa MJOTHO AEpPKATbCH HA pelleTKe, H BCaen-
CTBHE NYJbCAUHH CKOPOCTH COP H CKOMJEHHS IUYroJabaa NepeiBH-
raloTCs Mo pelleTke H YHOCATCH TeYeHHeM BOJbl B peke.

OuHCTKY pelleToK OT cOpa NPOH3BOAST BPYUHYIO MOCJE HX MOAb-
eMa U3 BoAbl. Bo3MoXKHA MX OYHCTKAa rpab/isiMH C [J1aBCPeNCTB HJIH
co Japaa. [lng npoMbiBa pelleToK clejyeT fApelycMaTpHBATh Heob-
X0aHMOe 060pYAOBaHHE.

Penletku ¢ o6orpeBaeMbiMH CTEPXKHSAMH NPHUMEHSIOT A1 60pb6bl
C HX oOmMep3aHueM H 3aKyNOPKOH CKOMJIEHHAMH LIYTOJbAA.

ITpu nomorpese crepxueit pxo +0,05°C wyra ue npuaxHnaer
K crepxusimM. C yueToM BO3MOJXKHOTO fepeoXxJaxKAeHHS BOAbl 1O
temneparyp —0,02...—0,08° C narpeB NOBepXHOCTH CTepiKHeH pe-
LeTKH AoJKed ocyiecTsadTbes ua 0,07...0,13° C. Peako npumensior
Harpes BOJbl 0 MOJOXHTENbHbIX TEeMNIIEPaTyp H JaBJeHHe LIYronbAa
u3-3a OoJbIIHX pacxofoB 3Hepruu. O6Mep3anue crepXKHeit Oyner
MEHbIIHM TPH MEHblUEeHl CKOPOCTH BTeKaHHd Boan. O6mep3auune 3Ha-
YHTEJbHO CHHXKAETCH APH HCNOJb30BAHHH CTep)KHeH, MOKPLITHIX pe-
3HHOH, M1acTMAacCOH UM OGHTYMOM.

Ilnsi ycTaHOBKH pelieTOK B OTBEpPCTHSIX BOAOMPHEMHHKOB HaH-
6ojiee yacTo HCAOJBL3YIOT Hampas/asouMe H3 wsetepos. Bo us-
6e)xaHHe Mepekoca ONyCKaeMOH pelleTKH H ee 3aKJIHHHBAHHS MeXAy
HANPAaB/ASIOWIHMH HEOOXOAMMO MPHMEHSTb PEIUETKH, LHPHHA KOTO-
PHIX MeHblie HX BbICOTHI. JTO ycJOBHe He TpefyeTcss BHIAOJHATH ApH
YyCTAaHOBKe pelIeTKH B yraybJieHHSX (B TaK HAa3blBaeMblX «ueTBep-
TAX»), CAeJAHHBIX Y OTBEpPCTHS B CTeHe 3aTONJIEHHOTO BOJOMAPHEM-
HHKa.

TlpoMbIB COpoyaepKUBAIOLIMX PELIETOK BOAONPHEMHHKOB MOXKET
6biTb OCyulecTBleH OGpPATHBIM TOKOM BOJAbl M BQUIHOBBIMH HMIYJb-
camu (HMIyJbCHbIA npomblB). 1 npoMbiBa 06pATHBIM TOKOM XeJa-
TeJIbHO NIOAATh yBesuueHHnit Ha 25...50 % (no cpaBuenuto c 3abupa-
embiM) pacxox Boasl. Jlas atoro B Bojposabope mo puc. 2.3, a
BKJIIOYAIOT pe3epBHbli Hacoc (K ABYM paboTaloollHM) H OTKPbIBAIOT
nNepenycKHylo 3aABHXKKY B OeperoBoM KOJOAUE; 34TeM 3aKpbiBalOT
3aJBHXKY Ha MPOMBLIBAEMOM CaMOTEUHOM BOJOBOAE H OTKpbIBAIOT
3aABHXKY B HacocHoi Ha Bomosome /0. Ilpu Tpex paboraromux
Hacocax (cymmapHasi nopaya 1,5 Q.) BO3MOXHO NOAATb Ha NPOMBIB
0,8Qs, cokpatus nonauy norpebureato no 0,7 Q.. Ipu pacxoae Boant
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1,5Qs Bo BTOpOM BOAOBOAEe (MPOMBIB BONOBOJOB IMPSAMBIM TOKOM
BOAbI) MOTEPH Hamopa B HeM BO3pacTyT B 9 pa3 ¥ B MexXeHb TaKo#
pexum HeocymecTsHM. KpatkoBpemeHHO MOXHO MogaTh Ha NPOMBIB
0,6Qs, a norpeburenio — 0,4Q, (yuuTsiBas Manyio NPOLOJKHTENb-
HOCTb NPOMKLIBA peleToK).

Ha puc. 2.3, a npuBenen BapuaHT ¢ nopaueii BOAB Ha NPOMBIB
M OT KaMepnl NEepPexaloueHHi no Bogosony /1.

[IpombiB BOIHOBBIMH HMMYJIBCAMH, HJIH HMIYJbCHBI MPOMBIB,
He Tpefyer PacXOna BOJbl M3 HANOPHBIX KOMMYHHKAuH# H MO nell’
CTBYIOIEH ceKuHH Bopo3abopa no puc. 2.3,a moxer GOuithb 3abpad
pacxon Bonbl, GJaU3KHA K Q..

Puc. 2.9. O6opynoBanue BOZ03aGOPHBLIX COOPYKEHHH YCTPOACT-
HAMH JJIsi HMAUYJBCHOTO MPOMbIBA’

! — BononpHeMHHK;, 2 — caMoTeuynnii BofioBoa; J — BaKyyM-CTOfiK,
4 — nogsog Boab AMA NMPOMBIBA OGpaTHHM TOKOM BOAH; 5 — Tpy6a K
BaKyyM-Hacocy; § — Knanaw afs BRycKa BO3AyXa B BaKyyM-CTOSK

Has umnyjabcHoro npomnisa B 6eperosoM COOPYKeHHH BONO3a-
6opa pacnojaraloT BaKyyM-CTOSIKH auamerpom D, npucoepuHeHHbIe
K CaMOTeYHBbIM BOJOBOJAM Nepej 3afBHXKKaMHu (pHc. 2.9). B Bepxuefi
YACTH CTOAKOB K 3ariylike NPHCOENHHSAIOT 3aJBHIKKY [JHAMETPOM
d u Knanas 0Js Bnycka Bo3ayxa. Bo3nyx H3 crosika oTkauuBaercs
BaKyyM-HacocoM, H ypOBeHb BOJbl B CTOSIKE MOJAHHUMAETCH HA BBICOTY
21 = Peax/Y. 3aKpHIBAIOT 3aJBHXKKY Ha CaMOTE4YHOM BOJOBOAE H
OTKPHIBAIOT KJanaH; BO31YyX MOCTynaeT B CTOSIK, a ypoBeHb BOAbI
B HeM ObictpO cHuxaercs. CKOpoCcTb TeueHHst BOABI B CTOfIKE H
BOJIOBOAE BO3PACTAeT OT HYJSl N0 Umax. YPOBEHb BOJH OCTaHaBJH-
BaeTCAl Ha BHICOTE Z; HHXKe WYJisl, a 3aTeM BoJa TeueT o6paTHO B CTO-
fIK 4 OCTAHABJHBAaeTCss Ha BHICOTE Z3, 3aBepiias nNepBbi NepHOA
K0/1e6aTeALHOr0 JABHXKEHHSl MKHAKOCTH Npojo/KurejbHocThio T.
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[IpoHcXofHT eule HECKOJNbKO 3aTyXaloulHX JBHXKEHHH KHAKOCTH.
Benencreue ruipaBaHuyeCcKOro TPEHHS 23 << 2p << 2. i

Hau6onbuiee BoaneficTBHe BhITeKawwel XHAKOCTH Ha cop npb-
HCXOAHT B cepelHHe NepBOro noJynepuosa KoaeGaHHsl XKHIKOOTH
NpH MaKcHManabHOfi CKOpOCTH ee TeueHHs. BoanoBo#l HMnyJibc BO3-
aeficTByeT Ha BCIO PeLieTKy He3aBUCHMO OT CTEHNEHH €€ 3acOpeHHd,
a OTOpPBAHHBIH COpP YHOCHTCS TeueHHeMm pekH. Mmmy1ncHblft npoMbiB
XapaKktepusyeTcsl MaJsioff N[pogOJIKHTEJNbHOCTBIO MOArOTOBHTEbHbIX
onepauuil U HE3HAUUTENbHOH CTOUMOCTHIO OGOPYOBAHHA.

HNuamerp crosika D pekomenayeTcsi HasHauaTb paBHbIM [Ha-
METpPY CaMOTEYHOro BOJOBOJA HJH HECKOJbKO OOJBLINM, a AHAMETP
KjaanaHa AJd Bnycka Bo3ayxa — paBHbiM (0,08..0,17) D. K Bakyym-
CTOAIKY MOXeT GbiTh MPHCOEAUHEH BOJOBOJ [Js NMPOMbIBA OGPATHLIM
ToKOM BOAbl. CTOSIK MOXKHO pacro/OXHTb M BHE CETOYHOIO fIOMe-
LlEHHST BOA03a60pa, HanpHMep NMPH €r0 PEKOHCTPYKUHH.

Llenecoo6pasno o6opynoBath Bof03a6OpP KOMMYHHUKALMAMH AJ51
npoMbiBa OGPATHBIM TOKOM BOAB M YCTPOficTBAMH A5 HMIYJbCHOIO
npombiBa, [l aBTOMAaTHUeCKOH CHrHaJW3auHMH O HEOOXOAHMOCTH
NpOMbIBA NPHUMEHSIOT AH(GepeHLHaNbHbIl MaHOMETP ¢ nepenauei
MMIYJbCa O nepenaje ypoBHe#d BOAB 10 M nocj€ PeLIeTKH.

TexHuueckHe MeponpHATHS NO 3aiKTe OT OGMEP3aHHsT PELIeTOK:
3a60p BOABl ¢ MaJblMH CKOPOCTSIMH BT€KaHHSN, HOKPHITHE DEIIETOK
rHApPOGOGHBIMH O6Ma3KaMH, peaHHOH, o6orpeB pewerok (¢ mocTym-
JIeHWeM UWIyTH B BOJONPHEMHHK H B OGeperoBble cOOpYyxeHHUsA, 000-
pPYAOBAHHBIE BpaulalOMMHCS CETKaMH), KO3bIpbKH H fjlaByuHe 3a-
naHd y BOAONPHEMHHKA, BO3AYLIHO-NY3bIPbKOBLIE 3aBeCH, (PUABTPYIO-
uHe BOJONPHEMHHKH, cO6poc Tensiod BOAbl B PEKYy Yy BOAOMNPHEM-
HHKA.

@ CeTKHM BOROOYMCTHLIE C/yXKAT [J/151 3a7epXKaHHS MEJKOro co-

pa, npowejuiero uepe3 peuietkd. [110CKue covemuvie ceTku npuUme-
HSIOT NPH MaJiodl [HPOM3BOJAMTENBHOCTH BOJ03a6OPHBIX COOPYIKEHHH
(10 1 M¥/c).

CeTKa COCTOMT M3 MeTaJJIMYEcKO# pambl, H3FOTOBJEHHOH H3
YrOJIKOBOH cTaJjiM, K KOTOpO# KpenuTcsd CeTOuHoe noJioTHo. PaGouee
NOJIOTHO CETKH ¢ siuefiKaMH pasMepoM oT 2X 2 g0 5X5 MM oT BhIIy-
YHBAHHUS [OJJEpKUBAETCHA MOJOTHOM ceTKH ¢ siuefikamu 20X 20 mm
U 6onee PaGouyee moOSOTHO CETKH BBIMOJHSIOT M3 TOMKOH cTaJjbHOH
Hep2KaBeou e MpoBOJIOKH HUAH APYroro KOppPO3HOHHOCTOHKOrO Mare-
puana (6GpoH3a, saTyHb), a NOAJAEPKHBAWOUIEe — H3 CTaJbHOM
OIHHKOBAHHOH MpPOBOIOKH d =3 MM

B ra6a. Il 2 npuBeseHnl paamepbl H Macca IMJIOCKHX CheM-
HbIX CETOK. .

Insi npoMbiBa ceTKH nogHMMAIOT H3 BOJbl, YCTAHaBJHBAIOT B
BaHHY ¢ 3KpaHOM H MNPOMBIBAOT BPYUHYIO cTpyefl BOAbl M3 OpaHi-
cnoiita. [lepen nogbemom pabGouedl ceTKH Ha MPOMBIB [JOJXKHA
ycraHaB/aMBarbesl 3anacHas ceTka.

HegocTtatkoM MJIOCKHX CETOK SAIBASIETCS CJO0XKHOCTb MEXaHH3a-
" .
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uH#H npomeiBa. [laa Toro yroGun B M0J0BOAbe HE TpebGoBanach qaZl-
Tas NMPOMBIBKA, 11e/eco06pa3Ho MPUMEHHTh CeTKy 6oJbluell BBICOT
a npu He6OJbLUIMX aMMIHTyAax KojeGaHHA ypOBHe# B peke /-—
Ja)Ke Ha BCIO BBICOTY CETOYHOrO NOMEeLleHHs.

Bpauwarowuecss AeHTOMHbIE CeTKU TPUMEHAIOT s npou,e;ku-
BAaHUSI BOJAbl MPH MPOM3BOAHTENBHOCTH BOAO3a6OPHLIX COOPYXeHHH
Gonee | M>/c Mpu CpeAHHX, TAKENBIX ¥ OMEHb TSDKEJbIX APHPOAHBIX
yc/oBHSIX 3a60pa BOABI H3 BOJOHCTOYHHKA.

Bpauwaomueca ceTKH COCTOSIT H3 OTAENbHBIX CeKUHH (paMOK
BbicOTOH OKoJlo 600 MM ¢ CeTOYHUBIM MOJIOTHOM), COEJHHEHHBIX Wap-
HUPHO MexXJy co60#i ¥ 3aKpenJieHHbX Ha ABYX 3aMKHYTBIX 'TpaHcC-
MOpTEPUBIX POJHKOBTY/NOUHBIX uenax. Bo usbexauue nporekauus
HEeOUYHUIEHHOH BOAM uYepe3 3a30pbl MEXAY CeKLHAMH MpeaycMaTpH-
BAOT THOKOE MeXCeKUHOHHOE yMJIOTHEHHe HJIH KO3bipeK, KOTOphifl
ofecneyupaer 3a30p ¢ ocbio ceKIHH He Gonee 3 mM. TpaHcnoprepHbie
HEeMd HaBeLIEHHl Ha [Be [IeCTePHH Ha rpY30BOM BaJly, KOTOPHIi
NPHBOAHTCA BO BpAIIEHHE 3ACKTPOABHUraTeJeM uepe3 peLyKTop
(puc. 2.10).

[IpenmyniecTBo BpaiiaiomiuXca CETOK B TOM, 4YTO MOABEM CETOK
H MPOMHIB UX MEXaHUM3HPOBAHBI, a BK/IOYEHHE HX HA HPOMBIB JIErKO
aBToMarusupoBarb. [IpenycmarpuBaercs cHavaja fmojgaua BOAb Ha
MPOMBIB M JIMIUb 3aTEM MO CHrHaJy OT JAaTyHKa AaBJE€HHA Ha mpo-
MBIBHOA Tpy6Ge ceTKa NPHUBOAHTCA B JBHIKEHHE.

CrpysiMH BOABI H3 NMPOMBIBHOrO yCTPOACTBa CMBIBAIOT C Cerod-
HOFO AOJIOTHA COP, KOTOPBbI BMEcTe ¢ HPOMBIBHOH BOJAOH momagaer
B rpsA3esoil kejo6. Bpamjaoumnecs Kpyribie meTkH MO3BOJSAIOT M10-
BBICHTb 9(PPeKTHBHOCTD MPOMBIBA CETOYHOrO MOJOTHA OT copa. Bony
JAJA npoMbiBa mojaior nod paejexuem 0,3...0,4 MIla, pacxoa mpo-
MbiBHO# BOAbl 15...20 a/c. CKOpocTh ABHXKEHHSI CeTKH MPHHHMaeTcA
B 3aBHCHMOCTH OT 3aCOPEHHOCTH BoAn H cocrasiaser 4..10 cm/c.

KayectBo ouncTkH Boabl OT copa M 3arpsisHeHHi, a TaKxke
H KOMAOHOBKA CETOYHOTO TIOMEIeHHA B 3HAYHTEAbHOH cCTeneHu
OnpeAensiiorcA cXeMofl MOABONA HEOUMUIEHHOM BOABI K CEeTKe U OT-
Boja or uee mpouexeHHoff. [To cmoco6y momBoza Kk cerkam Heo-
YAHIEHHOH W OTBOJAa OT HUX YHCTO# BOABI pa3NUYAIOT CETKH ¢
J1060BbIM NoaBOAOM BoaM (puc. 2.11, a) (nmoaBox BoO;Bl OCylUeCT-
BJISIETCH 110 HODMaJH K MNOBEPXHOCTH CETOK, a MApOLEKHBAHHE —
yepes /Ba CETOYHLIX MOJOTHA); ¢ BHEIIHHM noaBoaoM (puc. 2.11, 6);
C BHYTpeHHHM noaBoaoM (puc. 2.11, 8); ¢ J1060BO-BHEHIHHM MOJBO-
noM. CxeMma ceTkH c J1060BO-BHEUIHHM MOJBOJOM INpPHBEAeHA Ha
puc. 2.11, e. d. K cerke ¢ 1060BO-BHEIIHMM NOABOAOM BOjAa MpH-
TeKaeT TAK XK€, KaK K CeTKe ¢ JOOOBHM MOLBOLOM, HO HeKoTopoe
KOJIHYECTBO BOJBI NIPOTEKAeT NoJ, HUXKHEH 4acThio CETKH H MOCTyMHaer
Ha ApOLEXHBAHHe Uepe3 BTOpPOE MOJNOTHHUIE C BHEUIHEH CTOPOHLI.
OrBoj npoueXeHHo# BoAb — H3HYTPH CETKH.

Cerkam ¢ BHYTPEHHHM MOABOJOM BOABI CBOACTBEHHBI TakHe HeJO-
craTku: 1) BHYTPH CETKH MAKamIHBAeTCA COP, H €ro yjaJleHHe HeBO3-
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MOXHO 6€3 Pa3GOpKH CeTKH; 2) K 3aCOpPEHHOH (OBEPXHOCTH CeTOY-
HOTO (I0JIOTHA HeT JOCTyMNa; 3) 3aTpyAHeH JOCTYil K PaclOJOXKeH-
HOMY BHYTPH CeTKH Xes100Y, OTBOASILLEMY IPOMBIBHYIO BOAY C COPOM;
4) HeyNOBJIETBOPHTE/NbHAS CTPYKTYPA TeYyeHHH BOJAH B CETOYHOM MO-
MellleHHH; 5) 6oJblIas MIoLajb CETOYHOrO NOMEIUEeHHs B NaaHe (Ha
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Puc. 2 11. Bpamaiomuecsi ceTKH ¢ MOABOAOM BOXBI:
a — N060BLIM; 6 — BHEILHMM, 6 — BHYTPEHHHM, 2 — JI060BO-BHEIIHUM; 2 — paspes;
d — naan

\

30...40 9% 6oablne mIOMIAAH NOMEHICHHS AJ51 CETOK ¢ JOGOBBHIM MOA-
BOJOM); 6) HepaBHOMepHOCTb 3aCOPEHHs CETOUHBIX MOJOTEH [0 LIH-
pune. Hepocratku, u3jgoxeHHbie B M. 3...6, CBOHCTBEHHH TaKXKe ceT-
KaM C BHEUIHHM MOJABOJOM BOJHI.
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HepoctaTku ceToK ¢ J060BHM NOABOAOM BOJbL: 1) 3anepxaHue
copa MPOHCXOJHT TOJbKO HA MEPBOM [0 TEUEHHIO BOALI MOJIOTHE;
2) npH HEeyLOBJETBOPHTEJNLHOM NPOMbIBE BO3MOXKEH MepeHoc copa H
3arpsi3HeHH# B MPOUEXKEHHYI0 BOAY. YCTPaHEHHe MOC/AeHero Hejo-
craTka ofecrneyuBaeTCAd YCTAHOBKOH [BYX NPOMBIBHBIX YCTPOiiCTB
Ha BOCXOAFILEM H HHCXOAAIIEM CeTO4YHnIX nojotHax. [Ipocrora kom-
MOHOBKH CETOUHOro NOMeuleHHsi, GJarOnpHSATHAS CHAPaBJIHYECKAs
CTPYKTYpa MOTOKA BOAL H Majas MAOWAAb B [JaHe CeTOYHOro
noMelleHHsl KOMIIEHCHPYIOT NepBbli HEJ0CTaTOK CeTOK ¢ J060BbIM
NOABOAOM H OOYC/AOBJHBAIOT yacToe UX npuUMeHenne. Yactbh cekuuii
Jesalor KoBuieo6pasHod GopMbl 15 yAAJNEHHS H3 CETOYHOro nome-
IUEHHS CKOIVIEHHH MYrosnjaa, MpoOIIeAUIHX Yepe3 pelieTKH.

Bpawamomuecs JeHTOYHbIe CeTKH pa3jenflloT Ha KapKacHble H
6eckapkacHble. KapkacHble CeTKH XapakrtepH3ylotcs OGoabuiefi Mac-
coit M Gosbmied crouMocTbio. BeckapkacHole ceTkn HMmelor 6osee
NPOCTYI0 KOHCTPYKUHIO, XapakTepH3yloTcsl MNpocTOTOH MoHTaxa,
menbuief maccoit (Ha 30..40 9% nerye kapkacHpix), MeHbuie#d CTOH-
MOCTbIO, MO3TOMY HX [pHMeHeHHe Oosee npeanouturennHo. [las
nepefiBHKEHHsI CETKH Ha CTeHAaxX CeTOYHOro MOMEIUeHHA 3aKper-
JAI0T HanpasJsiolllHe H3 YrOJAKOB, MeXJ1y KOTODHIMH [epejBH-
ralorcs pOJHKH CeKuuilt TpaHcnoprTepHoit uend. B HuxkHed uacrtu
HanpaBAsIOLIHe [e1al0T H3O0rHyThIMH  (MOJAYKpYrAod  ¢opmnl).
B Ta6a. I11.3 npuBeaeHbl XxapaKTepMCTHKH H pasMmepbl Haubosee
ynoTpebHuTe bHBX BpPAIIAIOIHXCH CETOK.

® Hacocnl 151 Bo03aGopHBIX coopyxeHHH Haubosjee yacto
NPHMEHSIOT UeHTPo6eKHble ¢ MPHBOAOM OT 3JeKTpojBHraresed.
Iast Manoit npoussoauTenbHocTH (10 0,2 M%/c) TMpHMEeHHIOT Hacochl
Mmapku K, npu 6oabuieii npouspoautesbioctu mapku . [1pu ucnosb-
30BaHHH HACOCOB C BEPTHKAJNbHLIM BaJOM YAaeTc pacHOJOXKHThH
HacocHoe o6opynoBaHHe Gosee KomnakTHo. Tako# ke sddekr gocru-
raetcst NMpd NpHMEHeHHH HACcOCOB A/sl apTe3HAHCKHX CKBaMHH H
nponesjepHnlx HacocoB. bosee noapoGHule cBeneHHsi npuBeleHbl B
ra. 13.

@ TlogbemHO-TpaHCIOPTHOE 0GOPYAOBAHHE CAYMHT [/ MOHTA-
Ka o6opyaoBaHHsi, TPyGONPOBOAOB, a TAKKE MPH PEMOHTHHIX pa-
6orax.

[Ipu macce nopnumaemoro rpysa o 5 T npelycmarpHBaioT
PY4YHYIO Tanb, nepeMeyaiollylocss ¢ MOMOLILIO «KOLIKH» N[O MOHO-
peanCy, HaM noaBecHodl oxHOGa/OUHBIA KpaH; NpH Macce rpysa
Gosee 5 T — MocTOBOM pyuHOi#l KpaH. DNeKTpHUECKOEe KpaHOBOE
06opyloBaHHe NpPHMEHSIIOT NPH MOLBEME rpy3a Ha BbicoTy GoJee
6 M HIM NP ANHHe KpaHoBoro nyTH Gosee 18 M.

B nomeumenusx c KpaHoOBbiM 0060py10OBaHHEM MpefycMaTpHBaIOT
MOHTEXHYI0 miomaaky. O6opyaoBaHHe HA MOHTAXHYIO MJAOLLAAKY
CAeAYET IOCTABJIATL TAKEJaKHBIMH CPEACTBAMH HJIH TaJbI0 HA MOHO-
peJibce.

I'pysonoabeMuocTs kpanoBoro 060pynoBaHUsl ONpEEsIOT, HC-
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XOJAA M3 MakCcHManbHOH Macchl nepemMeriaeMoro oO0PYyAOBAHHA; [PH
OTCYTCTBHH Tpe6GOBaHHI 3aBONOB-H3rOTOBHTENe#l K TPaHCNOPTHPO-
BAHHIO 060pYNOBAHHA TOJNbLKO B cOOpDaHHOM BHAE Trpy30NOxbeM-
HOCTb KpaHa onpenendior no Hauboablie# Macce yacTd 060pyno-
BaHUS.

Taau BHINYCKAIOT NOABECHble C YEPBAYHLIM HJH LHECTEPEHHBIM
MEXAaHH3MOM [OJ'beMa, NepeBHKHbIE PydHbie (6e3 MexaHH3Ma H C
MEXaHU3MOM MHepeABUKEHMS) M 3/]EeKTPHUECKHE (C PYUYHLIM M 3Mek-
TPHUCCKHM Me€XaHH3MOM nepeasuxenns). Usrorosasior pyunbie tanu
rpy3onoabeMHOCTbIO A0 12,5 T npu Bhicore noabema 3...12 M u anek-
TPHYECKHE TajH rpy3onopbeMHOcTbio no 10 T npu Bbicore noabema
6...36 M.

M3 noasecHbIX Taneidl npeanoyreHWe CAEAyeT OTAABaTh 4Yep-
BAUHBIM TaNfM, Tak KaKk OHH HMeloT Oo/lee MPOCTYIO U HaJeXKHYIO
KOHCTPYKIHIO, @ TAKXKE JelleB/ie HecTepeHHbIX.

DneKTpHYECKHE TajHU NPEeACcTaBAsOT cO60H CaMOXOAHYIO TeJex-
Ky, NepejBHraloLlylocsl MO MOABECHOMY MOHOpE/bCY H3 ABYTaBpa.
K renexke cHH3y KpenuTcl KaHaTHbiH O6apabaH C pPeLyKTOpOM,
3JIeKTPOABHraTeNeM H TOPMO3HLIM YCTPOHCTBOM. YNDPaBJSIOT Tajbio
C moJsa MOABECHbIM mnepekjiouyarenem. Boicora noxbema Tane# coc-
TaBJISIeT PA3HOCTb OTMETOK HAWBLICLIErO MOJOXEHHS KpIOKa H noja
coopyxeHusi. B rpysonoxbeMHOCTS Ta/lH BXOASIT Macca rpysa H
Macca ycTpoHCTB AJA CTPOMOaKH.

Kowku npegnasnaueHsl AJif NOABEHIMBAHHA Tald H nepeere-
HHSl TPy3a MO MoABeCcHOMY HyTH (MOHOpenbcy) M3 aByTtaBpa. Kouika
rpysonogbeMHocTbio | T aBHXKercs mo asyraBpam Ne 16, 18 u 20
(npu paaMyce 3akpyrieHus nyrH He Menee 1,5 M); paccrosinue or
HH3a AByTaBpa N0 rpy3oBoit TpaBepchi cocrasaser 80 mM. Macca
MOABEMHOrO MexaHH3Ma, MOJBELINBAEMOro K KOllke, B €€ rpyso-
NOA'LEMHOCTh HE BXOJHT.

Kpanst nodsecusie odnobasounsie naubonee ynorpebHTenbHbl B
BOAONPOBOAHBIX COOPYKEHHAX, TaK KaK JJs HHUX He Ttpebyiorcd
MOAKPAHOBHE MYTH, YTO YNPOILAET CTPOHTEJNbHYIO HaCTb COOpYyXe-
nuii. Kpan nogBecHOH oaHOGaNOYHBIA NMpeACTaBJAseT COG0H OTPE30K
ABYTaBpa, MOABELIEHHbH K TBYM KapeTKaM, KaXaas H3 KOTOPhIX
nepejBHraercs no MOABECHOMY KDaHOBOMY NYTH H3 nByTaBpa (mOA-
BellleHHOMY K Gankam nepekpuitusi). [To 6anke (aByTaBpy), Ha KOTO-
poOil HAaXONATCA KAPETKH M MeXawH3M MepeMelleHHa KpaHa, ABHXKeTcs
pyuYHasi Wiy 3JleKTpuueckas ranb AN NOAbEMa Ipysa.

Kpansl noaBecHble pyuHbie BhIIYCKalOT TIPy30NONHEMHOCTHIO
0,5...5 1, pnunon 3.6...11,4, Bricoroil nogbema rpysa 3..12 M; 3nek-
TPUUECKHE — rpy3onoabeMHocTbio 1.5 1, anunoi 3,6...18 M, BbIcO-
TOH nogbema rpysa 6..36 M, npu ckopocrH ero noawvema 0,13 m/c,
ckopocTH mnepenBuxeHus TanH 0,33 M/c M nepeaBHKeHHs KpaHa
0,5 m/c.

Kpanet moctogeie (pydHble M 3JI€KTPHUECKHE) B 3aBHCHMOCTH
OT rpy3ONONBLEMHOCTH H [pOJeTa H3rOTOBJAAIT OJAHOGANOYHbIE H
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AByx6anountie [ToakpaHOBbIE MyTH YKAaAbBAIOT HA KOHCONH KOJIOHH
WM nuasgcrpel cred. KpaHoi MOCTOBhIe pY4Hbie H3rOTOBJSIOT I'Py30-
nogwveMuocreio 3.2; 5 1 8 T, nponerom 4,5; 7,5; 10,5; 13,5; 16,5 m
(monyckaercsl H3rOTOBJIEHHE KPAHOB ¢ yBe/HdeHHniMH HA 0,5 M npo-
JeTamy JAAs noAbeMa rpysos Ha Beicoty A0 12 m). KpaHbl 3Jjek-
TPHYECKHE BbIYCKAIOT O HOKPIOKOBbIE rpy30noibeMHocTbio 5 1 10 T,
nposeroM 11..32 M; Kpome TOro, BbillyCKalOT KpaHbl C ABYMS KpIio-
KaMH.

Kpanot mocrossie paduairsHete (MOBOpayHBAlOLLHeCS BOKPYT
LEeHTPaNbHOH OMOPHI) MpegHa3HaYeHbl AN YCTAHOBKH HX B HAcCOCHBIX
CTaHIUAX Kpyryo# (opMmeul B mjaHe.

KpaHbl MOCTOBBle pajHalbHbie rpy30OHOABEMHOCTBIO 5 U 8 T
C pYuYHbIM MPHBOAOM COCTOSIT M3 ABYTaBpPOBO#l 6ajiku, MO KOTOPO#H
nepegBuraercs Tajb. banka ¢ OAHOH CTOPOHB 3aKaH4YHBACTCA lall-
¢doit ¢ papnansbHO-cepHUECKHM HOAMHKITHHKOM, BOCMPHHHMAIOLIHM
BEePTHKA/NbLHYIO HArpysky OT rpy3a M KpaHa H fMepelaiolluM ee
Ha HEeHTpAJbHYIO ONOpY; € ApPYrod — Hecyiias 6ajka cOelHHeHa
¢ TopuoBOH Ganko# (H3OrHyTOfl B NsaHe), Koropas oGopynoBaHa
KoJlecaMH (IPUBOJHLIM M XOJIOCTbIM), HepelBHIAIOIUMHCS N0 KpY-
rosoMy penbcy. Topunosas 6anka c Hecyluell coejiHeHa MOLKOCAMH.
Ha opHOM MOAKOCe pacnoJioXKeH TPUBOJHOM MexaHH3M (pyuHoil)
nepeABHXKEHHS KpaHa. BpalueHHe NMPHBOAHOrO KbJleca OCYLUECTBJSA-
eTcs TAroBoH Henblo yepe3 3Be3/09KY, TPAHCMHCCHIO H4Napy llecre-
peH, OaHA H3 KOTOPHIX BHLINOJHEHA BMECTe C XOMAOBLIM KOJIECOM.
Kpan rpysonoabemHocrsio 10 T ¢ 3/1€KTPONpPHBOAOM H Taslbio
mapku T3-10 HMeer aHa/NOrHUHYIO KOHCTPYKUHIO. PagnanbHbie Kpa-
Hbl M3rOTOBJAIOT HO HHAHBHAYAJNbHOMY 3aKa3y, a TajlH KPaHOB Bbi-
NyCKaloT cepHiiHO.

@3anBHXKKH NOAPA3eNSIOT HA NapajiielbHble H KJIHHOBbiE, C
BbIJABHMKHbIM H/IH HEBBIABHXKHBIM [IMHHAENEM, C PYUHBIM HIH 3MeK-
TpHyeckuM npusoaoM. B rtab6n. T12.1 npHBeaeHbl XxapaKrepHCTHKH
HEKOTOpLIX BHIOB 3aJBHXKEK.

3aaBHKKH NMapassesbHbie ¢ BbIABHXKHBIM LIMHHAENEM H PYUHBIM
apusogom (30466p) mpuMeHSIOT Ha TpyGONpoBOAAX ANS BOAH M Ma-
pa t<<225°C, py=1 MIla; 3aaBHXKKH MOHTHPYIOT Ha Tpybonpo-
BOJE B /1I060M MOJOXKEHHH, KPOME [IOJIOXKEHHST «MaXOBHKOM BHH3».

3aaBHKKH mapaJie/ibHble ¢ HeBbIABHKHBIM LIMHHAENEM H pyd-
HbiM nipuBoaoM (30ul56p — Ges peaykropa, 30u5156p — c peaykro-
poM) [pHMEHSIOT Ha Tpy6Gonposogax J/Ns BOAL M mapa
t<<100°C, p, =1 MIla. 3aaBuXKH yCTaHABIHBAIOT HA TpyGonpo-
BOAE B JIIOGOM MOJIOKEHHH.

3aABUKKH KNMHOBBIE C YKOPOYEHHOH CTPOHTE/ILHOH AJMHOH
(c yKopoyeHHbIM KoprnycoM) c 3jaektponpuBoaom 3049256p npume-
HAIOT Ha TpyOonpoBonax ans soau ¢t < 100 °C, p, = 1 Mila.

3aaBHXKKH YCTAHAB/AMBAIOT HAa TOPH3OHTA/ILUOM TpyGornposoje
3M1eKTPONPHBOAOM BBEPX; JONYCKAaeTcsl yCTAHOBKA OPH3OHTANLHO B
NOJIOKEHUAX «Ha pelpo» U «naailiMs».
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® 3aTBOpn JAMCKOBBE MOBOPOTHBIE C PYYHHIM H 3/JeKTpHue-
CKHM NPUBOLOM NPHMEPHAIOT Ha Tpy6onpoBomax aast soast ¢t < 80 °C,
py =025 MIla.

@ Kaanausl o6paTubie NOBOPOTHBIE HCNOJBb3YIOT AJS1 TOTO, YTOOK
nocje BHKJIOYEHHS HACOCA 4epe3 HEero He MPOHCXOAHIO ABHKEHHe
BOAN B O6paTHOM HanpapieHWH. O6GpaTHHI KianaH ycTaHaBJHBAIOT
Ha HamopHOM BOAOBOJAE MeXJy HAacOCOM M 3anopHo# apMaTypoit,
a TakXe Ha HaNOPHHIX BOJAOBOAAX OKOJO HACOCHHIX CTAHUHH AAs
3alUMTHl MX OT 3aTOIVIEHHS! APH HApPYLIEHHH TEePMETHUHOCTH KOM-
MyHUKauH# B HACOCHOH CTaHUHHU.

B Hacrosimee BpeMsl npoMbiLIEHHOCTBIO BHITYCKAIOTCA KJanaHbi
o6paTHbie NOBOPOTHHIE, TAaK Ha3biBaemble Ge3yaapHbie. MOHTHpYIOT
KjlanmaH Ha ropH3OHTaJbHOM TPy6ONpPOBOAE C TOPH3OHTAJIbLHBIM
pacroJoxesHeM OCH [HCKA, HAa BePTHKAJbHOM — C HOXauel BOAB
noa aucK. Knananw puamerpom 50..600 MM nmpucoenuusior K TpyGe
C OTBETHHIMH (JIaHUAMH, CTArUBaeMbMH wWnuAbKaMu. Knanann nua-
merpom 800...1000 MM daaHueBbe C NMPOTHBOBECOM YCTAHABJAHBAIOT
TOJAbKO Ha ropH3OHTaJbHOM TpyOonpoBone. XapakTepHCTHKH KJjana-
Hos Dy = 50...1000 mm npHBenenst B taba. 13.2.

® Knanann npenoxpanureabhple, NPUMEHsIEMblE HA HAMOPHBIX
BOAOBOAAX, BKAKOYAIOT KJaNaHbl NPYXHMHHBE H pPbYaXHse (aas
3aUUTHl OT MOBHIUIEHHOTO AaBJieHHs), AHadparMel NpefoXpaHUTENb-
Hble, TACHTENH THAPABJHYECKOrO YyHapa, KJanaHel JJsA BNycKa H
3auleMsieHHsl Bo3nyXa (Aas npeloTBPAaleHHsi BaKyyMa U CMSr4eHHs
repaBJdYecKoro ypapa), KiaamaHbt ANsl BOYCKA H BBNycKa BO3-
ayxa.

® Knanans npuemHbie 06paTHbe YCTAHABJHBAIOT Ha BCACHBA-
ouiedl Tpy6e Hacoca pAfl 3amojdHeHUs TPYGH H Hacoca BOAOH nepen
MyCKOM, a TaKkxke AAs NpeNoXpaHeHHA HACOCA OT MOMAJaHHS B HEro
KpynHoro copa. Buinyckalor uyrysHsie ofpaTHble NpHEMHbie KJa-
ma#sl ¢ cerkoft anaA soaw < 50°C, p,= 0,25 MIla u Dy==50...
400 MM (16442p). Hegocrarku KjJanauos: 60JbLIOE FHAPABIHUYECKOE
COAPOTHBJICHHE, CJOXKHOCTD HX OUHCTKY NPH 3Kcnayatrauuu. [locaen-
Hee OOCTOATENbCTBO HE M0O3BOJAAET NPHUMEHSATh 3TH KJAanaHbl Ha
Bono3abopax 1 u Il kareropufi, a nasn BomosaGopos IIl karteropun
OrpaHuyuBaeT HX npuMeHeHwe auamerpom 200 mMm.

2.6. Boponpuemuuxm

BoponpueMuux — 3T0 coopyXeHHe, BXOAsiilee B KOMIJIEKC BO-
103ab0pHLIX COOPYKEHH! M MpeaHa3HaueHHOe AJsi HENOCPENCTBEHHO-
ro npuemMa BOAW U3 HCTOYHHKA BOAOCHAGKEHHUS.

Bononpuemuuks KaaccHpHUHPYIOT: 1O cnocoby npuexa 600bi —
OTKPHITHIE MMOBEPXHOCTHLIE, IMYOHHHBIE, NOHHHE, DHABTPYIOIHE, HH-
GUNbTPAaUMOHHEE H KOMGHHHDOBAHHBIE;, NO MECTY DPACNOAONOHUA —
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GeperoBble M pYCAOBble; N0 KOHCTPYKTUBHBIM OCOGEHHOCTAM —
psXeBbie, cBaiiuble, TpPyGuaThie, 6eTOHHBIE, XKene300eToHHble, OeToH-
Hble B METaJ/HUECKOM KOXYXe, C BHXDEBbIMH KamepamMu U T. A.;
no PacnosoHenuro 8000NPUCMHUKA OTHOCUTEAbHO MUHUMAABHO20 U
MAKCUMAABHOZO YPOBHEl 800b. — 3aTONNEHHbIE, 3aTONJAeMble U He-
3aTOIMNSEMbIC, MO PACNOAOKEHUIO B000NDUEMHbIX OT8epCTUll U Han-
pasaenur0 B8TeKAHUSA 6 HUX 800b. — C TOPH3OHTANbHBIMH, BEp-
THKANbHBIMH MM HAKJOHHBIMH OTBEPCTHAMH, C N000BBIM, GOKOBBIM,
HH3OBbIM, 4 TaKXe C OJHOCTOPOHHHM, ABYCTOPOHHHM H KpYTOBbIM
BTEKAHHEM BOJADL.

PycnoBhle 3atonnesnble BOAONpHeMHHKH (yAaneHHble oT Oepe-
ra) xapakrepusyloTcsl TeM, UTO HX BOLOIpPHEMHble OTBEPCTHA NpakK-
THYECKH HEROCTYNHbl JAAsl OOCAYXKHMBAHHA B OTAENbHbie NepHOLH
rofa (ne10xod, WYroxXoA, WTOPM U AP.) H TPYAHOAOCTYIHbL B OCTAMb-
Hoe Bpems HecMoTps Ha MX MEHbLIYKW HANEXKHOCTb, 3aTOIJEHHbIE
BOAONPHEMHHKH HAaxOAAT LIMPOKOe NpHMeHeHHe B NPAKTHKE BOAO-
cHaOxeHus, a Heo6xoAauMyw GecnepeboliHocTh npueMd BoAbl obec-
NeynBaIOT 3a CyeT NMPHUMeHEeHHs1 AONOJHHTEbHBIX Mep.

BoponpueMHuKy He3aTonsasieMble ¢ BOAONPHEMHBIMH OTBEPCTHA-
MM, BCEraa JAOCTYNHbIMH Ans obcnyxuBauusi, B Oojbliell creneHu
moryt obecneduth OecnepeGoiiHocTh BOJOCHAOXKeHHS, HO CTOH-
MOCTh MX CYLLeCTBEHHO NpPeBbIIIAET CTOMMOCTb 3atonjeHHnix. Oco-
6eHHO BBLICOKOH CTOMMOCTBIO H CJAOMKHOCTBIO CTPOHUTENbCTBA XAapak-
TEPHU3YIOTCST PyClOBble He3aTtolnsieMble BOJONPHEMHHMKH, TaK Kak
BCJ€ACTBHE pACIONOMKEHHUS HMX B pycjie pekH OHH AOMKHB 006.a-
JaTth JOCTATOYHOH NPOYHOCTBI) M YCTOHUHMBOCTHIO, uTOOHI BBIAEP-
XKaTh CTATHYECKOEe M AHHAMHUYECKOEe JaBJeHHe NbJa; 3THM oObsicHS-
eTcsl JOCTATOYHO PeKoe HX Hcmonb3oBanue. [opasno yaule He3aron-
JisieMble BOAONPHEMHHKH NPHMeHsIOT B 6eperoBhix Bojgo3abopax pas-
JENbHOH MM COBMENIeHHOH KOMIOHOBKH (cM. puc. 2.3, 6 w
puc. 2.5).

3artonnsiemMble BOJONPHEMHHMKM MOTYT pacnonararhcs y Gepera
Hau B pycnae peku. [1pakTuka skCmiyatauuu Takux BONONPHEMHHKOB
nokasblBaer, uro 0o cBOefl HaAeXKHOCTH OHM NPuOMMKAKTCH K He-
3aToN/sieMbiM, TAK KakK Jullb B OTAeNbHbie HeNpOAONKHTEbHbIE
nepHoAH roga (DoJioBOAbE, NABOAKH) MX BOAONpHEMHBIE OTBEpPCTHS
HeJOCTYNHbl Aas obGcayxuBanus. Creayer takxKe YYHTHIBATh, UYTO B
3TH epPHOJbI OCNOXKHEHHH ¢ 3a60poM BOJABl BCJAEACTBHE oOMep3aHus
copoyaepxuBawuiux pemrerok He ObiBaet. B CHulle 3atonnsemble
BOJAOMPHEMHHKH HE pACCMATPHBAIOTCA, NOITOMY B T1abn 2.4 Bojo-
3a60pHbIE COOPYXKEHHSA C TAKUMH BOJONPHEMHHUKAMH He YNOMSIHYTHI.

PasnnuHo opuentupoBaHHbie OTBEPCTHS NO-PA3HOMY 3aCOPAIOT-
Ccs1  BOJAOPOC/ASIMH, CODPOM, NOBEpPXHOCTHOH K TAYOHMHHOM UIYroH,
HEOJMHAKOBO H~TIOCTYNJIeHHe B OTBEPCTHS AOHHBIX HAHOCOB; I1O-
pasHOMY TNPOHCXOLHT H NPOMbLIB COPOYAEPXHBAOUHUX PELIETOK B
BOJAONpPHEMHBIX OTBepCTHAX. IDPdeKTuBHOCTD (QYHKUHOHHPOBAHHSA
BOAONPHEMHbBIX OTBEPCTHH 3aBHCHT OT DAacHOJOXKEHHS] HX OTHOCH-
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TeNbHO YPOBHSI BOALI H HanpaB/JeHHs] TeYeHHs] BOAH B BOJOMC-
TOYHHUKE, OT CKODOCTH BTEKaHMsl BOAbl B OTBEpPCTHE.

['opusonTanbHble OTBEPCTHSI MOTYT pacrnosaraTbCsi Ha HEKOTOPOH
BHICOTE HAJ AHOM C BTEKAHHEM BOAbl B OTBEPCTHE CBEPXY BHHU3 HJH
CHHU3Y BBEpX, & 0PH pPaclOJOXKEHHH OTBepCTHH y JIHA — TOJbBKO
cBepXy BHH3. B BogonmpHeMHHKAaxX ¢ rOpHU3OHTAJbHbLIM pacrogoxe-
HHEM OTBEPCTHH NpH BTeKaHHH BOAb CBEPXY BHH3 TPyAHee yjaajsercs
COp C pelleTOK, BO3MOXKHO 06pa3oBaHHe BOAOBOPOTOB C BOPOHKamu
HaJl OTBEPCTHEM, BCJEACTBHE YETO B BOAONPHEMHHK GyjeT MOCTYNaTh
BOJa C COPOM H3 MOBEPXHOCTHOro cjos. [lpu BTekauuu BOABI CHHU3Y
BBEPX BOAa M0CTynaeT B OCHOBHOM M3 NPHAOHHOrO cJjosi, 3alep-
AMaHHbB Ha peIIeTKax cOp Jerko yaansieTcsi IPH NpoMbise, HHOTAA
JOCTAaTOYHO /I OYHCTKH DELIETOK KPATKOBPEMEHHO NPHOCTAaHOBHTh
3a60p BOALL. [loHHBIH npueM BOAbl (BTEKaHHE BOALI CBEPXy BHH3
B TOPH3OHTaJbHbLIE OTBEPCTHSI, PACHOJNOXKEHHbIe Ha OAHOM YypOBHE
¢ JIHOM HJIH C HEe3HaYHTeJbLHLIM BO3BbIIIEHMEM HaJ AHOM) mnpuMe-
HAIOT BLIHYXACHHO NpPH OYeHb MaJablX 1y6HHax BOAbl B BOJOQHC-
TOYHHKE.

BoponpuemMHHKH ¢ OTBEPCTHSAAMM B BEPTHKAJALHOH IJIOCKOCTH
pasauuatoTcsd MO HaNpaBJEeHHIO BTEKaHHs BOAbl OTHOCHTENbHO Ha-
NpaBJeHHs TeUeHHs BOAbI B peKe: C JjOGOBbIM, HH30BHIM H GOKOBbIM
BTeKaHueM (npuemom) Boabl. JIoG60OBOH npueM BOAL NPHUMEHSIOT
KpaHHe peako H3-3a ObICTPOro 3acOpeHHsi COpOM, LIYTOH U TPYAHOCTH
NpoMblBa Takux orBepcTHi. HU30BOH npueM BOJALI ¢ HENPOMbIBAEMbIM
NOpOroM He)kejsarejeH BCACACTBHE OTJAOKEHHS JNOHHBIX HaHOCOB Y
BOAOTIPHEMHHKA H NOCAEAYIOLLEro X NOCTYIJIEHHSI B BOAONDHEMHHUK.
Ilpu Hu3OBOM npueme BOJAL B OTBEPCTHSI C NPOMbLIBA€MbIM [IOPOroM
obecrnieynBaioTcst 61aronpHUsiTHbE YCAOBHS [Jisl TPAH3UTHOTO JBHXKE-
Husl 10 pycay wyruw v HaHocoB. Ho npu 3abope cKOJAbKO-HHOYIb
3HAYUTeNbHBIX PaCcXOAOB BOJbl CJOXKHEe BLIIOJHSETCA YCJOBHE Hau-
MEHbILEr0 CTECHEHUH KHUBOTO CEUCHHSI PEYHOro IOTOKa, MO3TOMY
BOJONPHEMHMKH C TaKHMH OTBEPCTHSIMH NIPHMEHSIOT JUlIb NpH 3a60-
pe OTHOCHTENbHO HeGOJbIUHX PAaCXOAOB BOABL

Han6osee 4acTo oCcyulecTBASIIOT BOAONPHEMHHKH C OTBEPCTHAMH
B NPOAOAbHBIX CTEHKaX BOJONPHEMHHKOB, T. €. NPHMEHSIOT GOKOBOH
npuem Boabl. [Ipu 3TOM copoymepxkuBawLiHe pelleTKH pacnosara-
I0TCs NapajieNbHO HalpaBJEHHIO TeueHHs BOAbl B pexe, a Hanpas-
JeHue BTeKaHHsl BOAbl B OTBEpCTHE — M0 HOpMajaH K Hampas-
JIEHHIO TeYeHHs BOALl B BOJOHCTOUHHKE.

B 3TOM cayuae nDpu npombiBe peleTOK JOCTATOYHO AOGHTHCSH
OTPbiBA M yAaJ€HUA HAa He3HAUMTeJbHOE PACCTOsIHHE COpa OT peller-
KH — cop OyJdeT NOAXBaueH TPaH3HTHBIM TeUYEHHEM BOJAbl B PEKe.

[Ipu onpepenenun pa3MepoB BOAONPHEMHHKA CJAEAYET YUYeCTb,
YTO BOAONPHEMHHK JOJKEH HMeTh o6Tekaemyio ¢opMy H B Hau-
MEHblIeH CTEeNeHH CTeCHSITh CeUeHHEe NOTOKa pekH, 4ToObl H30eXKarth
BO3MOXKHOro nepeopMHpOBaHHsI pyc/ia PeKH Yy BOA03a0OPHBIX €O-
OpyxeHHu#.
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BogonpHeMHHKH pyc/IOBble 3aTOMJIEHHBIE NMPHMEHSAIOT NMPH MOJO-
rux Geperax, T. €. B TeX cjayyasix, KOraa HeoGXoauMbie A pacnoJo-
KEeHWs BOLONpHEMHHKA NMOA YpPOBHeM BOAbI riy6HHbI HaXOAATCH Ha
HEKOTOpPOM (HHOrAa 3HAaYMTENbHOM) PACCTOSHHH OT ype3a BOAbI NpH
MHUHHMAaJIbHOM ee YpoBHe. MHHHManbHasA ray6HHA BOAbl B peKe AJA
pa3smellieHud BOAONpHeMHHMKa (puc. 2.12) cocraBuT, M:

Puc. 2.12. 3aTonnennunii BojonpueMHHK:
! — uie6eHOuNan TNOATOTOBKa; 2 — 3anosHenHe

na3yX CTPOHTENBHOTO KOT/IOBaNa HAGPOCKOA
kaMuefi; 3 — BoRonpaemuoe orsepctHe; 4 A 5 —
COOTBETCTBEHHO JAeTHHH H 3uMuufi MHHHMAAbHBE
ypoBNH BOAW; 6 -——aea; 7 — narpyGox Bono-
NpHeMHHKA; &8 — COeRHHHTENAbHAA Mydra;, 9 —
Kopuyc; 10 — 3anofHeHHe TOUIHM GeTOHOM;
1] — nanpasaspouiHe wseianepa, /2 — Hanpas-
JienHe TeueHHS BOAW B peke; /3 — pama xect-
KOCTH
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AJig NeTHero nepuoaa
Hn=p+h + k +Zy

rAe p — nOpor BOAONMPHEMHbBIX
oTBepcTH#i  (paccrosiuue OfF
[AHAa PeKH A0 HH3a BOAOIPHEM-
HbIX OTBepCTHH He MeHee
0,5 M); ¢ Yu4eTOM BO3MOKHOro
OTJIOKEHHST JAOHHBIX HAaHOCOB
y BOJONPHEMHHMKA H AJA
yMeHblIeHHsl NOCTYN/eHHs BO-
Abl M3 NPUAOHHBIX CJ0EB, HMe-
IOWHX  6GONbIIYID MYTHOCTD,
06LIYHO Ha3HauawwT p==0,7...
1,5 M; h — BbicoTa BofonpHem-
HOro orBepcTHs, M; B — pac-
CTOsIHME OT BepXa BOJOApHEM-
HHKA [0 BORONPHEMHOro OT-
Beperus; £=0,2...0,3 m (3aBu-
CHT OT KOHCTPYKUMH BORO-
NpHEMHHKA); 2 — paccTOosiHHe
OT BepXa BOJONPHEMHHKa A0
YPOBHSI BOABI HJIH 10 JOXKOGHHBI
(MoaoWIBLL) BOJIHBI IPH BOJIHE-
HuH (He MmeHee 0,3 M) uan a0
HHXKHe#l MOBEPXHOCTH Jibja (He
meHee 0,2 M);
BJ51 3HMHEro nepuopaa

Hy=p+4h4k+2z+48,,
(2.2)

rae 8z — ray6uHa norpyaKeHHs
Jbja NOZ YPOBEeHb BObI;

8n=08(p1/ps),

6 — TOMUWHHEA AbAA; Pa H Po —
NJOTHOCTL Jbld H BOJB, pPaB-
uble coorBercTBeHHo 0,9
1,0 T/m3.
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3arny6/eHHe BOJONDHEMHHKA NOA AHO pPEKH [OJXKHO GbiTh He
MeHee rTy6GHHbI BO3MOXHOIrO pa3mblBa fAHA. [Ip¥ Ha3HAYEHHH BEJH-
YyHHBl 3ariy6JeHHs BOJONPHEMHHKA cJefyeT y4HTHIBAThb, YTO BepX
CaMOTE€UYHOr0 BOJAOBGAA AOJXKEH ObiTh 3arjy6jeH nOA AHO pPEKH He
MeHee yem Ha 0,5 M WIH JOMKHO 6GhiTh NMPEAYCMOTPEHO KpenJeHHe
JHA B 3TOM MecTe.

KoHcTpyKuHA 3aTONIEHHOrO BOAONPHEMHHKA ONpPeeAeTCs MHO-
rHMH (aKTOpaMH, IVIaBHble H3 KOTOPbIX — Pacxoi BOAb (MPOH3BOIH-
TeIbHOCTL BOJO3a6opa), rayOHHa BOAb (MHHHMAaJbHasi) B BbIOpAH-
HOM JUISI PacnoJIOXKEeHHS! BOAONPHEMHHKA MECTe M YCTOHYHBOCTh pyc-
Ja; reoJJOTHYECKHE H THAPOTepMHYecKHe (LIyrofeloBbie) YCJIOBHS,
HalHyHe B PEYHOM I[OTOKE COpa, XBOPOCTA, TOMJAKOB, Kapued H
T M.; XapaKTEPHCTHKA BOAOXO35IHCTBEHHOrO HCMNOJb30BAHHA PEKH —
CYNOXOACTBO, JiecocnaaB H T. A. KOHCTPYKUHIO BOAONpPUEMHHKA
B 3HAUHTENbHOH CTENEHH ONpEeAesseT H NMPHHATHH cnocob ero cTpoH-
TeabCTBA.

IlepeBsiHHbe pAXKeBble BOAONPHEMHHKHM TPHMEHAIOT B paioHaXx,
6oraTbix Jecom. Ecam psk (cpy6) cobupaior Ha nJjasy, oTnagaer
HEOGX0HMOCTb YCTPOHCTBA cTaneNsi MJsi €ro H3rOTORJIEHHSA H CIycKa
Ha BOAY. 3UMOHl ynpoialoTc paGoTel NpH cGOpxe psixka Ha JbAy
HEMOCPeACTBEHHO HAA MECTOM YCTAHOBKM HA JHO PEKH Ha 3apaHee
NOArOTOBJEHHO® B KOTJOBaHe ocHoBanHe. CoGpaHHBIH pSIK CO BCTPO-
€HHBIMH B HEro YUIHPEHHSIMH CaMOTEUYHBIX BOJXOBOAOB ONYCKAalOT
B IIPOGKTHOEr [IOJIOXKEHHE NyTeM 3arpy3kKHM KJIETOK psXKa KaMHeM.

Ha cynoxoaHbix H JiecocnaBHBIX pekaX psiKeBbie BOJONPHEM-
HHKH 4acTo pa3pylaiorcs sKopsaMH H Bojokywamu. Ilostomy Ha
TaKHX peKaX NpeAnoyTeHHe AOJMKHO ObiThb OTAAHO OETOHHLIM BOJO-
NpHEeMHHKAM B JKeJe306eTOHHOM HJH CTaJbHOM KOpIyCe, HCNONb-
3yeMOM Kak onany6ka AJsi MOABOAHOrO GeToHHpoBaHHs (puc. 2.12).
Kopnyc H3roToB/asiioT TOHKOCTEHHBIM Ha Gepery Ha cramnese cO BCTPO-
CHHbIMH YIUHpDEHHsIMH caMOTeudHbix BoAoBoAOB. [locse cnycka ero
Ha KaTkax Ha BOAY OH B MJIaByd4eM COCTOSIHMM (C MOHTOHAMH AJA
YBEJHUCHHS TJaByYyecTH HJIM 6e3 HHX) TPAHCHOPTHPYETCH K MeCTy
YCTAHOBKH. 3aTeM €ro OMycKaloT Ha NOArOTOBJIEHHOE OCHOBaHHe
nyTeM 3aronjenus. [TOHTOHBl OTCOEAHHAIOT, H OHH BCIIBLIBAIOT NOC]HE
NPOAYBKH HX BO3AYXOM, a KOpNyC 3anoNHAT GEeTOHOM MeTOJ0M
nogBogHOro GeToHHpoBaHHA. [1aTpyObKH BOAOTPHEMHHKA MPUCOCAH-
HAIOT MyhTaMH K CAMOTEYHBIM BOJOBOAAM.

3acoinky TpaHuiell camOTeyHbIX BQJAOBOAOB H Na3yx KOTJOBaHa
Yy BOJAONMPHEMHHKA, a TaKMe KpelJeHHe [HA, 3alHuiaioliee BOJO-
NPHEMHHK OT NOAMBIBA PEeYHbLIM MMOTOKOM, BBHINOJHAIOT NOABOAHBIMH
cnocobamH.

BogonpuemMHuk, noKaszaHHHH Ha puc. 2.12, ABYXCEKUHOHHBIH,
HO OH MOXeT ObiTb H TPEXCEKHHOHHbIM, a s BOA03a6OpuB
¢ OOJbIIHM YHCIOM CAMOTEYHBIX BOJOBOAOB BOJAONPHEMHHK AeNAlOT
M3 ABYX 4acTell H 6oJiee, TaK Kak HHauye OH Gyaer 60JbLIHX pa3-
MepOB, CJHOXHBIM [JI5l H3rOTOBJEHHS MW ONycKaHus. BojonpuemHHK
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B nJaHe Mo/KeH ObiTh yao6006Texkaemoil ¢OpMB, HCKAOUaKLEeHd
OTPHIB CTPY# MOTOKA OT Hero, oCOGEHHO y BOJONPHEMHBIX OTBepCTHIl.
B Mecre orpwBa crpyil 06pa3yioTcst BHXPH H 4acTb BOAOIPHEMHOro

OTBEPCTHSI BHIK/JIIOYAETCHA H3 padorbx. Ha pHC 213 noxasau

= = = JABYXCEKLHOHHbIH BOJONpHEM-
HHK C JBYCTOPOHHHM BTeKa-
HHEM BOJibl, HMEIOUIHH B MJaHe
yno6oobtexkaemyio dopmy,
KOpnyc KOTOpOro BHIIOJHEH
CTajibHbIM cBapHbiM. CamoTteu-
sible BOJOBOJALI TIPOXOAST ue-
pe3 BOAOIHPHEMHHK H 3aray-
HieHbi C BHEUIHeH CTOPOHH.
3araywks MOryt ObTb CHATH
ISl OYHCTKH CAMOTEUHHX BO-
AoBonoB. K caMoTeuHbM BOJO-
BOJAaM INpHCOeJHHEHbl BEPTH-
Ka/JbHbl€ CTOSIKH, 3arjyiieH-
Hble BBEPXY.

Bononpuemnnie orsepcrus
pasmepom 0,8 1,2 M no yernl-
pe B KaXK/I0H CeKLHH pacnoio-
XKeHH ¢ o6eHX CTOpOH BOJO-
MPHEeMHHKA H COeJHHEeHH €O
CTOSIKAMH KOCHMH CYXKaOLLH-
MHCA KopoGamu. Brekanue
BOAbLl B OTBEPCTHS 3AMPOEKTH-
poBaHO moA 6JaronpHSITHLIM
yriom orBoaa 135° (auadgo-
FHYHO PacloJioXKeHHe H CTep K-
Hedl pewerxu). Popma xKopo-
Puc. 2.13 3atonieHHH# BOAONPHEMHUK: 6oB 3a orsepcrusiMH obecie-
! — craabHoil Kopnyc (onaay6ka aas nogsoa  UHMBAeET JlaBHOE NABHXEHHE BO-
Eomnemeorsen 7 ot S L% N C HENDEPHBHLM yBeHse-
YeHHfl, 5 — caMoreunnle BogoBOAM, 6 — Gerow HHEM CKODOCTEH TE€UEHHSI.

HAnast Bopo3abopos npoHs-
BONHTENbHOCTbIO Gosee 1..1,5 M’/C NpHMEHSIIOT BOLONPHEMHHKH C
BHXpEBHIMH KaMepaMHy. BBejeHue BHXpeBOK KaMephl B KOHCTPYKTHB-
HYIO CXEMY BOJONPHEMHHKA C HEeCKOJbKHMH BOJONDHEMHBIMH OTBEp-
CTHAIMH o6ecrnedHBaeT paBHOMEPHOCTb BTEKaHHS BoAnl (H rnoaBOAa
BOJbl K OTBEPCTHIO TIPH €ro fIpoMuiBe 0G6paTHLIM TOKOM BOJAKI) 1O BCeM
BOJONPHEMHLIM OTBEDCTHSM.

BonongueMHnK, H306paxkeHHHH Ha pHc. 2.14, paccuutaH Ha
3a6op | M°/c BOAH co cKopocTsiMH BrekaHusi B peuwerkd 0,1 m/c
M5l 3alMTHL MOJIOAH PG OT moflafaHHsA B BONONPHEMHHK H OPeNoT-
BpallieHHs 3aKYyMOPKH pelleroK BHYTPHBOLHHM JbJoM. [lsate Bopo-
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MNPUEMHBIX OTBepCTl/Iﬁ pacnoJsioKeHbl BAOJb anpeaoﬁ KaMmephl, ILIO-
aiab KOTOpOﬂ YBEJHYHBAETCA MO HANPAaBJEHHIO TEYEHHS BOAL B HeH.
BtekaHnue Bojbl B KaMepy TaHreHuuaJbHOe yepe3 MPOAOJbHYIO 1eb,
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Puc. 2.14. 3aTonnenHulli BOAONPHEMHHK ¢ BHXPeBOH kamepo#i:

! — BojonpHeMHHE OTBEpCTHN, 2 — BHXpeBas kamepa (BoRocGop-
HHA KoANeKTOp), § — Keaeao6eTOHHBIH Kopnyc, 4 -— OTBETBJIEHKe
Ha CaMOTEYROM BOJOBOJE HAa CJAy4Yail ero O4HCTKH

BCIeACTBHE 4ero MOTOK BOAbI B KOJMIEKTODE, pPacnoNlOXE€HHOM
oA BOAONPDHUEMHBIMH OTBEPCTHSAMH, 3aKPyUHBaeTCsl, COBepliIasi Kpome
NOCTYyNnaTeNbLHOrO €lle W BpalllaTe/lbHOe JBHXEHHE. CKOpOCTb Te-
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YeHUs! B IeIH J0J12KHA ObiTh OoJiblile CKODOCTH TeUEHHs B Kamepe
He mesee yeM B 1,15 pasa. [lpu ykasaHHOM cooTHOLIEHUH CKOpOCTel
Te4YeHHs MOCTyNalolide B Hee MO ee JJHHE Pacxoibl BOAb OKa3hH-
BAIOTCA NPAKTH4YECKH NOCTOAHHBIMU. K HepocTaTKy BOAONpHEMHHKA
MOXKHO OTHECTH HEKOTOPYIO CJ0XKHOCTb M3rOTOBJEHUSA U3 CTaJbHOTO
JIICTA BHXPEeBOH KaMephl nupaMuHjanbHOH (HOPMBL.

BononpueMHuk ¢ Tejeckonuyeckofi ¢opMoi liesieBoll BHXPeBOH
Kamepbl no tunopomy npoekty 901-1-23, paccuuraunbiii Ha pacxop
Boasl 1o 0,75 mM®/c (npu ckopocTu BTekaHus okoso 0,1 m/c), noka-
3ad Ha puc. 2 15. BojponpueMHuK OfHOCEKUMOHHbBIH; AJ8 ABYXCEK-
LLHOHHOTO BOj03a60pa BTOpasi CeKiMsl BOAONPHEMHHMKA H3rOTOBJS-
eTCsl 3epKaJbHO OTOOpaXKeHHOH, a CeKUHWH B peKe pacnoaaralorcs
BIIPHTHIK. )

Hesatonasiemuiit Bogonpuemuuk (put. 2.16) aas 3a6opa 8 m®/c
BOJbl H3 DABHHHHON DeKH BHINOJHEH ABYXceKUHMOHHbIM. C ABYX CTO-
DOH BOAONpPUEMHHKA DacroJioXKeHH B JBa fipyca 24 BOponpueMHBbIX
oTBepcTHs pa3Mepom [,6XX 1,4 M, o60pynoBaHHBIX IIKGEPHBIMY 3aT-
Bopamu. PeuleTku HuXHero sipyca — c 3JekTpooGorpesoMm. [Byx-
CeKIIMOHHAA caMoTeuHasi raJjepes ceueHueM [,6)X2 M BhinojHeHa
M3 Xene3o6eToHa. Pa3Mmep BojonpHeMHHKa B nJaHe BMecTe C Jelo-
pesoM 25,2 M; CTPOMTENbCTBO €ro OCYIIEeCTBJIEHO C [IPUMeHeHHeM
HaMJIaBHOTO KeCCOHa.

3artonaseMblfi BOAONpPUEMHUK, U306paKeHHnbll Ha puc. 2.17, 3a-
TaNJ¥BaeTCst JHUb NPH NABOJAKOBHX U MOJOBOAHBIX Pacxoiax BOAH
B peKe, 4TO 103BoJsieT GoJblyI0 yacTh roga obcayxusath pei6osa-
ILMTHble CETKH B BOJONPHEMHBIX OTBepCTHAX. BoponpueMHUK BhiNoJ-
HeH U3 XKeJsle306eTOHA U B FOTOBOM BU/IE YCTAHOBJIEH HA NOArOTOBJIEH-
HOe OCHOBaHWe noj BOAY. BoponpHeMHHK BCTPOEH B UIITYHTOBBIH
Psifi U3 Kese306eTOHHKX CBaM, Orpa’XAalomHX MJIOWAAKY 06CayXu-
BaHUA.

BoponpueMHoe oTBepCcTHE /I YMeHbIIEHHS Pa3MepOB CETOK pasfe-
JIEHO NMPOMEXYTOYHOH CTEeHKOH Ha ABe yacTH pasmepoM 1,2X 1,3 M.
[TpombiB ceTok npeaycMoTpeH 6e3 moabeMa HX U3 BOJAbW OGpaTHbIM
TOKOM MO CaMOTeyHbIM BOAOBOAaM. Bo3MOXHa 3aMeHa CeTOK Ha
pelieTKH AJS 3UMHEro nepuona.

IOasi pbi6o3amiuThl MOXHO Takxke HCMOAb30BaTh QUAbLTPH €
pa3auyHoil 3arpy3koil (uie6eHb, rpaBHi, KepaM3uT, 3epHa U3 MJacT-
Macc). Pni6osamuTHHie QHUABTPH, YCTaHaBJMBaeMble Ha MNepHON
CKaTa PbiGHOM MOJIOAH, MOTYT OGbiTh HABECHHIMH, C PaMOH B Ma30BblX
ycTpoficTBax BOJONPHEMHHMKA, a TAaKXKe B BHJe CHeMHbIX KOHTEH-
HEPOB C FOPH3OHTAJIbHLIM TEUEHHEM BOJAB yepe3 QHIAbTPHL.

Pbi603alUTHYI0 (GUABTPYIOILYIO KacCCeTy, HWMEelLlyl0 MeHbIYIO
Maccy, MOXHO M3rOTOBHTb H3 NEPEBAHHbIX peeK pasjuyHoro ce-
YEHHsl, PACNONOXKEHHbHIX BO B3aHMHO NEPNEHAHMKYJSPHBX Hampas-
JeHHsX. PellKH BHeHIHEro pfila MOTYT pachoOJaraThCA NOA YoM
120...135° u cOeHHATbLCA B MaKeT C pefikaMH BTOPOro psna, pedku
TpeThero — C fOJIOBHHOA peeKk (uepe3 OfHY) ueTBEPTOro, OCTaBLIHE-
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CA pefKH YeTBepPTOro psifa COEAHHSIOT ¢ pelKamu msrtoro. Takas
KOHCTPYKUKMST JepPEeBSIHHON MNaKeTHO-DEEUHOH KacCeThl [[O3BOJSIeT
BCTPOHTb €€ B KOHTYPHYIO MeTa/IHUeCKylo paMy, oOecleynTb Majylo
3aCOPSIEMOCTh KACCeThl ¥ BO3MOXHOCTb €e NMPOMbiBA OGDATHBIM TO-
KOM BOJbl Ha MeCTe €e YCTAaHOBKH, a TaKxke MPOH3BOJAUTbL JEerkyio
ee pa3boOpKy Ha naKeTbl jJJ/isi peMoHTa wJad peBuU3nH. Kaccera nmeer
MaJylo TOJIIKHY, HePOBHYIO MOBEPXHOCTb, HCKJIOUAIOLIYIO MpUXKaTue
K Hel pblb, He o6Mep3aeT B MePeoxJaK IeHHOM MOTOKe.

Puc 2.16. HesaTtonasemsli BOAONPHEMHHK"

- 1 — camoreuHas raaepes, 2 — Jnaea, 3 — BOAO
npHeMHble 0TBepCTHA, 4 — MOCTOBOH Kpau, § —
MOHOpEJbC AN TadK, 6 ¥ 7 — MaKCHMAJAbHBIR H
MHHHMAJbHBI YPOBHY Jefoxod, 8§ — 3anoJHe
HHe KeccoHa GETOHOM Moc/e OnyCKaHhHA
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1 — 6eperoBas WINYHTOBas cTeHka, 2 —

KpenjeHHe JHa HaGpDOCKOW KAMHA 00
T/ i iars W CTa/bHO# cBapHO#A ceTKe, 3 — BLICOKHI
'_‘TT/"{ (L7777 777 memenHHi#t yposeub Boam, 4 — BORO
\Dﬂ'- ~N 8 NpHEMUHK, & — cOejnHUTe/bHAR MY(PTa,
6 — caMOTeUHB# BOJOBO




Kosdpuuuent ¢uiabtpauuu xaccern, cm/c, K=22p+/a, rae
p — UYCTOTHOCTb 3amnoJIHEeHHst KacceThl (B LOJAX €IMHUUBI), @ —
CPefHUA yC/IOBHbIA pa3mep peek, cM. CKOpOCTH TeyeHHs! BOAH B 1ycC-
toTax — Ao 0,25 m/c npH CKOPOCTH TeueHMS BOAbI Ha MOAXOAe K
kaccere 0,12 m/c. Takue ckopocTd obecneyuBaloT 3amHUTy b6 6€3
NpUXKaTHA € JJIMHOHN uXx Tesa 25 mm.

Ha puc. 2.3, 6 nokasan GeperoBoil He3aTom/sieMblit BOAONIPHEM-
HUK 43 Kese300eTOHAa C Ha3eMHbIM NaBHJIbOHOM M3 KHpIMua pas-
Mepom 6X 6 M. BoronpreMHble OTBepCTHS B KaXKAO# U3 TpeX Cekuuf
060pYAYIOTCS (PUALTPYIOULMMH [1AKETHO-PeeUHbIMH pbl603aLU THHIMH
kacceramu. Jlast MX OGCAyXMBaHMSA B [MaBHJbOHE [PelyCMOTPEH
Teabdep. [lna yCTaHOBKH BOJOOYHCTHHIX CETOK GOblIM NPELYCMOT-
peHnl na3osble ycrpoiicta, xoTa no CHully mMoxHO oTkasarbcs ot
CeTOK NP NPUMEHEHHH AJIs1 PHI6O3alUMTH (GHIBTPYIOIHX YCTPOHCTB
HJIM BOJOIDHEMHHKOB (UILTPYIOILErO THMA.

2.7. CamoreuHble, BcacsizalouiMe M cH(OHHbIE BOZOBOALI

® [lo camoTeyHbIM BOZOBOAAM BOJA MOCTYNAeT M3 BOJONIPHEM-
HHKA B 6eperoBol CeTOUYHBIH KOJIOAEL HJIM B CeTOYHOE OT/eseHHe
HaCOCHOH CTaHLHUH, cOBMeleHHOl ¢ 6eperoshiM Kosoauem. HasbiBaTh
UX CaMOTEYHbIMH MOXHO JHillb YCJIOBHO, TaK KaK PEXHM TEUYCHHSA
BOAbl B HHMX HaNOPHHIH; Ha3paJd UX TaK, BHUAUMO, B OT/IHYHE OT
BCACHIBAOINMX M HANOPHHIX BOJOBOAOB B COCTaBe BOA03a6OPHBIX
COOpPYXKEHUH.

® BcachiBaomne BOZOBOAB COEAMHAIOT 6eperoBofl CETOUHBIH
KOJIOflel ¢ HACOCHOH CTaHRuHueld, a CaMOTe4YHO-BCaChiBalOMe — BOJO-
NPUEeMHUK C HAaCOCHOH CTaHIHUEMH.

® CudonHbie (CaMOTeUHO-CH(OHHbIE) BOROBOAb COCAMHSAIOT BO-
JOTIPUEMHHK C CETOYHBIM OT/[e/J€eHHEM HACOCHOH CTaHuHd, COBMeE-
1LI€HHOH ¢ GeperoBbiM KoJsoaueM. CTPOHTENbCTBO CaMOTEUHbIX BOAO-
BOJIOB OCYINECTBJISIETCSI HJH B OTKPHITOM KOTJIOBAHE, WJIH CIIYCKOM
B TpaHIUed MOA BOAY, & HAa yuyaCTKax NMPUMBIKAHHA K TNOA3EMHOH
yacTH GeperoBbiX KOJOALEB W HACOCHBIX CTaHUHHA, BHIMOJHAEMBIX
OMYCKHBIM CIIOCO60M, METOAAMH GeCTpaHIIEHHON MPOKJIAKH.

CamoTeuHsle, BcachlBalomue U CHPOHHbE BOAOBOAH BHIIOJHAIOT,
kaK npasBuso, u3 cranabHbix Tpy6. CHull ponyckaer rakxe npume-
HEeHHe X eJie306€TOHHBIX U IJIaCTMaccoBblX TPY6.

CamoTeyHble BOJOBOAB JOJKHB YKJaAblBATHCA B IJIaHe H B
BePTUKAJbHOH MJIOCKOCTH 6e3 pe3KHX MOBOPOTOB, BH3bIBAIOUUX OT-
JOXEeHue HAHOCOB, copa W ULIYTH H 3aTPYAHAIOUIHX TNPOMBIB H
OYHCTKY BOAOBOAOB. [1poKJajKa BOAOBOAOB C YKJIOHOM HJH Ge3 Hero
NPaKTUYECKH He BJUAET Ha XapakKTep ABHKEHHS B BOAOBOJAE HAHO-
cos (npu npombiBe wiM 1upu 3abope Boanb). IlosTomy BHICOTHOE
MOJIOKEHUEe BOJOBOJOB ONpENe/ISAeTCA HeOGXOAMMOCTbIO MX 3arayl-
JIEHHAl B Npefesax pycsia nof AHO A/ 3alUMThl OT MOAMbBIBA PEYHBIM
TOTOKOM M MOBPEXAEHUA SAKOPAMH CYAOB H ILIOTOB Ha CyIOXOAHBIX
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pekax B mpenenax ¢apBaTepa He MeHee ueM Ha | M (c yuerom
BO3MOXXHOro pa3MmblBa H AHOYr/IyOJIeHHs1), @ Ha HECYAOXOAHBIX —
Ha 0,5 M g0 Bepxa tpy6a (uMaH O6GCHINMKOM IPYHTOM C COOTBETCTBYIO-
ILHM YKDEMJEHHEM ero OT pa3MbiBa), a TakXKe Lenecoo6pa3HOCTbIO
yMeHblIeHHs1 060beMoB 3eMJsHblX pabor. JloctaroyHo vacTro camo-
TeyHble BOAOBO/bL MPOKJAAABAIOT C HEKOTOPHIM NOABEMOM B CTOPOHY
GeperoBelx COOpyXeHHH Bopo3abopa.

BricoTHOE MM0JI0KEHHe CaMOTeYHblX BOJOBOJOB HAa3HA4aloT € Ta-
KAM pacuyeToM, 4To6bl BOJOBOJA pacmoJarajcs He MeHee ueM Ha
0,5 M HHXe nbe3oMeTpHuecKoll JuHHH. BbicoTHOe noJoXeHue Bca-
CHIBAIOLIHX BOJOBOJIOB Ofipe/le/isieTcs NOMNyCKAEMOH BhICOTOH# BCachl-
BAaHHA HAcoCOB. BHIMONHAIOT WX H3 cTaJbHBHIX TPY6 €O CBapHBIMH
COe/HHEHHSIMH H TPOKJAAKIBAIOT C MOABEMOM B CTOPOHY HACOCHO#H
craruud (ykJoH He meHee 0,001). BcacniBaiomue BoaOBOALI XKena-
TeJbHO A€JaThb BO3MOXKHO 6oJiee KODOTKHMH H 060COG/EHHBIMH 151
Kax/oro Hacoca, Kak 310 H3o6paxeHo Ha pHC. 2.3, a. [aa cbopa u
OTKAUKH BO3AyXa H3 CHGOHHOrO BOJAOBOJA €ro MNPOKJAaLblBAOT C
MOCTOSIRHBIM [O’bEMOM . B CTODOHY HaCOCHOH CTaHUHH (YKJIOH He
mernee 0,001). BricotHoe nosoXeHHe CHGPOHHBLIX BOJLOBOAOB Ha3Ha-
4aloT HCXOAsl M3 o6ecrneueHHst HX paboThl NPH MHHHMAJLHOM pac-
YeTHOM YPOBHE BO/bl B BOJIOHCTOUHHKE H MAaKCHMaJlbHOM pacxofe
B BoAoBOje. [l 3TOoro HEOGXOAHMO BHIIONIHEHHE YC/IOBHS

Poac/(pg) <Par/(P&) — Pun /(PE), (2.3)

FA€ pPsax — BaKyyMMETDpHUECKOE€ JaB/JeHdeé B HAHUBLICUIEM MeCTe
BOAOBOJAA; Par — aTMOC(t)EPHOE AaBJIeHHe BO3/AyXa, 3aBHUCsILee OT
BbICOTbHl PACNOJIOKEeHHA MECTHOCTH HaJ ypOBHEM MODH;

BricoTa Haj ypoBHeM

MOpA, M . . ... 0 100 200 300 400 500 600 800 1000 1500 2000
Par/lpg) . . .... 11,3102 10,1 100 98 97 96 94 92 86 84
Pun — JaBJieHHEe HACHIIIEHHbIX M[apoB BOIbl MpH pacuemoﬁ ee

TeMrneparype MpHBENEHO HHXe:

Temnepatypa Boal,
°C .. 10 20 30 40 50 60 70 8 90 100
pu/(0g) . . .. 0,12 024 043 075 1,25 2,02 3,17 482 7,14 103

I[Ipusenenunyio poicory Baxyymme\"pnqecxoro JlaBJIeHH B HEKO-
TOPOM C€HEHHH BOAOBOJA HAXOAAT MO (HOpMYJe

pnu/ (pg)=H + 3 ha +02/ (2g) , (24)

rae H — BHICOTA pacnosioXeHHs1 BOAOBOJAA B 3TOM CEUEHHH Haj
MHHHMaJbHBIM YDOBHEM BOJbl B peke; h, — cyMma morepb Hanopa
B BO/IOBOJE OT HAYaJbHOTO [0 PACUYETHOrO CEUEHHsl; U — CKOPOCTb
TeyeHHs! BOAbl B PACUETHOM CeUeHHH, M/C.

[1ps npoOeKTHPOBaHMH CH(OHHBIX BOJOBOJOB CJELyeT TaKxKe
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YUYMTBIBATb XaPAKTEPUCTHKY BAKYyM-HACOCOB, peAHA3HAUEHHBIX AJIS
OTKA4KM BO3JyXa NpM 3apsiike M 3KCIMyaTallud BOAOBOAOB. Ba-
Kyym-Hacocet THna BBH co3paiot Bakyym o 85..95 % atmocoep-
HOrO fAaBJi€HHsi (B 3aBUCHMOCTH OT MAapKHM Hacoca M €ro mojauu)
[ny6uny 3anoxenus Tpy6, cuutas 10 Hu3a, GepyT Ha 0,5 M Gosbue
pacyeTHoOH r1yGHHb MPOHHKHOBEHHS B FPYHT HYJ€BOH TeMIEpaTyphbi.
Camoreunble U CH(OHHBIE BOAOBOAB M3 CTANbHBIX TPY6 YCTPaHBAIOT
C OKJEEYHOH NPOTHBOKOPPO3HOHHOH H30/sILMEH C 3alIMTOH ee gepe-
BSIHHBIMM DEHKaMH; BeCbMa JXKENATEJbHO MNOKphITHE BHyTpeHHeH no-
BEPXHOCTH Tpy6 L(EMEHTHBIM HJIM MHbIM NOKPHITHEM (B 3aBUCHMOCTH
OT KOPPO3HOHHBIX CBOWCTB BOJBI).

Tpanwes, B KOTOpOH y/n0XKeHBl CAMOTEUYHbIE BOJOBOABI, CBEPXY
AO0JKHA OHThb YKpemjeHa HAOpOCKOH KaMHsl, YKJAajblBaeMoro Mo
CTaNbHOH ceTKe ¢ 1eOGeHOUHOH uad rpaBuiHON NOAFOTOBKOM, WM
Ke KejJe300€TOHHBIMH MJAUTAMH, CBSI3aHHBIMU B TIOPsK no mebe-
HOYHOMY OOpaTHOMY (uabTpy. CaMoTeuHble BOAOBOAB K maTpy6kam
BOJONPHEMHHKA NPHCOEAMHSIOT MOA BOAOH MOHTaXKHBbIMU CBEPTHBIMH
My@QTamM, COCTOSIIIMMH M3 ABYX uactell. HUKHAsL uyacTbh Kpemurcs
K natpy6Ky CBApKOH HJIH BpPEeMEHHBIM KpelJeHHeM, a BePXHSIS K HUK-
He# — 6oJTaMH Moc/Je ONYCKaHUsl CaMOTEYHOro BOAOBOJA HA BHICTY-
NAaLUMi KOHEL HUIXKHeH 4acTH C MPOKJAAAKON pe3UHBHL.

CamoreuyHble BOfOBOAbI B Geperopble KOMOAIB CA€XyeT BBOAHUTD
yepe3 caibHUKH. CaMoTeuHble, CH(OHHBIE U BCACHIBAIOLIHE BOLOBOMb
060pyayl0T 3afBHKKAMH HJIH JMCKOBBIMHM 3aTBOpaMH 1/ OTK/IOue-
HUs1 OeperoBoro CeTOUHOro KOJIOAILA MM Hacoca OT peKH [pH
BLICOKHX YPOBHSIX BOJb B HeM.

[lpoMblB caMOTEUHBIX ¥ CH(OHHBIX BOJAOBOJOB OT HAHOCOB Hpe-
AYCMaTpHBAIOT HE3aBMCHMO OT TOrO, YTO HX JMaMeTp pPaCCUUTHI-
BAlOT C YYeTOM HE3aU/RIOINeH CKOPOCTH TeueHust BoAbl [Ipombis
BOJAOBOJOB OT HAHOCOB OCYLIECTBJARIOT NPSIMbIM M OOPATHBIM TOKOM
Boabl. Ilpy npombiBe camMOTeYHOro BOAOBOAA NPSIMBIM TOKOM BOJbI
OTKJIOYAIOT OfMH BOLOBOJ (B [BYXCEKIIMOHHOM Bogo3afope) M mo
BTOpPOMY MpONYCKaloT BeCh TpeGyeMbifi pacxoa Boabl Qs Ocapok u3
BOAOBOAA NpH 3TOM MNOCTynmaeT ¢ BOJOH B O€peroBol KoOJaOIell.
Takol ke pexuMm »KenaTejeH B NaBOAOK NpPH BBLICOKOH MYTHOCTH
BOXBI B peKe.

B03MOXHO NpuUMeHeHHe THAPOMHEBMATHYECKOro MPOMbIBA, OCY-
LIIeCTBJIREMOr0 NMojaued c)Karoro BO3JyXa B MOTOK BOAB H 3(dek-
TUBHOrO MOPH HaJH4YHM 3aUTEHHS W KOPPO3UOHHBIX OT/IOKEHHH.
JIns THAPONHEBMATHYECKOrO MpPOMbIBA BO3MOXKHO HCHOJAb30BaHHE
NepeiBHKHOrO KOMIpeccopa, WIIAHr OT KOTOPOr0 MPHUCOeAHHSIOT
K nmaTpyGKy B BepxHel 4acTH BakKyyM-CTOflKa JAJ/sl HMIYJbCHOro
npoMbiBa (cM. puc. 2.9).

B oTaenbHBIX CJAyyasix MOXKHO OYMINATH BOAOBOAbl MPOTACKHU-
BaHHEM uepe3 HUX COBKOB d phiXJHTesel.
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2.8. beperosble CeTOUHLIC KONOAUSI

Beperosnle KosoAlbl NpejHa3HAYEHbl AJS PA3MELUEHHS B HUX
BOJAOOYHCTHbIX CeTOK. TakK Kak CeTKH pachoJiaraloT HHKe MHHH-
MaJibHOrO YPOBHSL BOJBl, TO CETOYHOE 3/laHHE OKa3blBaeTcsl 3aray6-
JeHHbiM. CTPOHTENbCTBO €ro MpH HECKaJsibHblX FPYHTaX B GOJbUIHH-
CTBE CJyuaeB OCYIIECTBJSIOT METOAOM ONMYCKHOrO Kojoxaua. B cesizm
C 3THM W CaMO CETOYHOE 3laHHe UMEHYIOT KOJOAileM — O6eperoBbM
CETOUHbIM KOJOALEM.

BeperoBuie KoJOAub cJejyeT paclosaraTbh Ha HE3aTOMJISIEMBIX
ormeTkax Gepera. st Toro uyTo6bl COKpaTHTb MPOTSIKEHHOCTh
caMOTEeYHbIX BOJOBOAOB Ha yuacTke ¢ HauboJsbuied riayGHHOH HX
3a/0KeHusl, GeperoBol KoJsojlel, MOXKHO pacHoJIOKHTb Ha MOJIOTOM
Gepery B MecTe, 3aJjuBaeMoM B OoJoBoabe Ha 1,5..3 M, mpeny-
CcMOTpeB OOCHIIIKY €ro 'PYHTOM [0 OTMETKH, NMPeBbIA0LEed BHCOTY
HakaTa BOJHbl [pH paCyeTHOM MaKCHMaJ/JbHOM YPOBHe BO/bl He
meHee yem Ha 0,5 M.

BofoouncTHbIE CETKH MpefoXpaHsiioT HacoChl OT KPYMHOro copa,
YTO 3HAYHTEJSbHO MOBHLINIAET HAaAEHKHOCTb MOJAAYH BOABI HACOCAMM.
[TosTomMy npumeHeHHe GeperoBoro KoJ/ioAua, 060pyfOBaHHOro BOJO-
OUHCTHBIMH CETKaMH, B cocTaBe BOA03a6opHbIX coopyxenuit 1 u Il
Kateropu#l obsisatenbHo. [last GeperoBblx KoJoAueB HanboJee 4acTo
NPUMEHSIIOT BOJOOUYHCTHBlE CeTKH MJocKue cbheMHble. Heponmycruma
3aMeHa CbEMHBIX CETOK NpPHEMHBIMH CETKAMH HJH TNPHEMHBIMH KJa-
naHaMH Ha KOHLAX BCACBIBAIOILHX BOAOBOJOB, TaK KaK HM3-3a C/I0XK-
HOCTH HX OYHMCTKH BO3MOXHBI NMepepuiBbl B NMoAaue Bofbl NOTpebH-
TeJIO.

Jna o4MCTKH CBEMHBIX CETOK OT Copa JAOJIKHB GbiTh Mpepy-
CMOTpEHbl NIPOMBIBHHIE YCTPOHCTBA C MOABOJAOM BOAbl OT HAaMOPHBIX
BOJIOBO/IOB HACOCHOH CTaHIMM, a AJSl HOJAbeMa CeTOK — MOJbeMHO-
TpaHCHOpTHHE MeXaHH3Mbl [IpOMBIB CETOK MOXeT NpPOH3BOJAMTHCH
cTpyedl BoAb M3 GpaHACHOfiTa Haj CleiHasibHOH BAHHOH C 3KpaHOM.
Kpome Toro, caenyer npeaycMoTpeTb YCTPOHCTBA ISl OTBOAA MpO-
MbIBHOH BOZbl H Copa H3 KOJOAUA B peKy HJIH MECTHYl CHC-
TeMy BopoorBepeHHsl. [Tpopecch B3MyuHBaHus W ylaJieHusl OCaflka
M3 NpHUSIMKOB (B JHHILE KOJOALLA) HEOGXOAMMO MEXaHH3HPOBATh.

Pasmepnl GeperoBoro KoJsiofila 3aBUCAT OT 11eJecoo6pa3Horo
pasMelleHdsl TMepeyruCcAeHHOro BhIlIE TEXHOJOTHYecKoro obopynoBa-
HUSA; KPOME TOToO, cJefyeT pa3sMeCTHTb B KOJIOALE yKa3aTesH ypOBHeH
BoAb (B peke, mepej CeTKaMu W MOCJe CETOK), @ TaKxe JeCTHHLbI
AJsL CHyCKa. B Kosofell. JIeCTHHLbI-CTPEMSIHKH (C OrpaKJeHHeM
D=0,7 M) pacnosaraiotT mepei BOAOCOYHCTHBIMH CE€TKaMH H MNocie
HHX BO BCEX CEKUHAX CETOUHBIX KOJONLEB,

[peacraBieHHbli Ha puc. 2.18 ABYXCEKUHOHHBIH »ejie306eToH-
HbIfi KpYIVIblil B N/1aHe GeperoBoil CeTOUHHI KOJOJEI HMeeT Ha3eM-
HbIH MaBWJIbOH HPSIMOYrO/LHOM B (lJIaHE (GOPMHEL.

O6beMm BoAb B KaXK[0M CeKUMH MPH MHHHUMAJbHOM pAaCYeTHOM
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€e ypOBHE B KOJIOJLE JOJIXKEH GhiTh OnpejeJeH U3 yCJOBUH 3amycka
HAacoCa ¥ COBMeCTHOH paGOThi CaMOTEUHHIX H BCACHIBAIOWIMX BOAO-
BOJOB H 6eperoBoro K0JIoALa U He JoJKeH ObiTh meHee 30...35-kpar-
HOTO CeKYH/[HOro pacxoja BOJbl 3a06HPaeMOro HAacOCOM H3 CEKILMH.

MuuuManbHbBH ypoBeHb BOJbl B GeperoBoM KoJoAle OlpenesiioT
rHAPaBJIMYECKHM PACUETOM: NPH MHHHMAJbHOM YPOBHE BOAH B BOJO-
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Puc 2.18 Beperosoil cetounnlii Kojoaew.

a — paape3, 6 — nJjaH Ha3eMHOI'0 naBHJAbOHA, 8 — NJaH MOA3IEMHON yacTH; [ —
BOJLOOYHCTHAR NJAOCKAA CeTKa, 2 — 3XKeKTop, 3 — caMoreurnil Bojosox, 4 — nox
BOJ BOJAH JAJft NPOMEIBA CETOK H CAMOTEYHBIX BOAOBOJAOB; § — Tajib ¢ MEXAHH3MOM
nepefBHXKeHHA, 6 — BaHHa ¢ SKPAHOM JJR MPOMbIBA CETOK, 7/ — MOABOX BOXAH H3
PeKH K CaMOnHCUy YpOBHed BOAB

HCTOYHUKE; BBHIKJIIOYEHHH OJIMOH M3 CeKUMH BOJONPHEMHHKA; APYrUX
BO3MOXHBIX He6IaronpHATHBIX YCIOBHSAX (3acopeHue pelleTok, o6pa-
CTaHHe BOAOBOJOB H 1p.).

OrmeTKy AHMILA GeperoBOro KOJOALA ONpefesiloT U3 YCJIOBHs
PacnosioKeHHsi MOJ MHHHUMAJbHBIM PacueTHbIM YpPOBHEM BOJAbl B KO-
JOAlLE BOAOOUMCTHBIX CETOK Heo6XOAHMOH nioulagu. Bmecre ¢ 3Tum
BbICOTA C/IOA BOAH B GeperoBoM KOJIOAlE AO/KHA ObiTh A0CTATOUHOM
AJisi pacnoJIOXKEHUsl MOJ MUHHMAaJbHbIM PAacCyeTHbIM YPOBHEM BOJbL
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MpHeMHBIX BOPOHOK BCACHIBAIOLLMX BOAOBOROB. BeprHkaibHble BCa-
chiBalOlHe BOJAOBOJABL AHAMETPOM d C NPHEMHBIMH BODOHKaMM JAHa-
merpom D= (1,3...2)d u paunoit [=(1,3...1,8)(D —d) n01>KHBI HMeTb
3ar/jy6JeHde BXoJHoro oTeepcrus He Menee (1,5..2)D ¢ paccrosinu-
em oT oTBepctus fo aua 0,8D (puc 2.19, q, 6, 8).

Bepx BOROOUHCTHHIX CETOK Ilenecoob6pa3Ho pacnosaraTb B KO-
JOJIl€ 3HAYHTETbHO Bbilllé MUHHUMAJbHOrO YPOBHSI BOJAbI, HaNpuMmep
H4 YPOBHE BBICOKOH MEXeHH, A5l TOro uytobbl 6OJbLIYIO UyaCTbh roAa
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Puc 219 3aray6Jeuse BcacbiBalOWUX BOAOBOLOB

MpoueXuBanue BOJAb Yepe3 CeTKY [POUCXOQHA0 C MEHbUIHMH
CKOPOCTSIMH TEueHHs] BOJAbl B syedKax ceTKH. Takoe peLIieHde
O3BOJIIET O00ECHeUHTh HE TOJbKO 60Jiee BbICOKOE KadyecTBO OYUCTKH
BOjIbl Ha CETKAaX, HO U yBeJMUUTb HAJEXKHOCTb AeHCTBHA CETOK B CJaY-
Yyae NOCTYMNJEHUsl WIYrd uepe3 BOLONPHEMHMK H BOJOBOAbI B Gepero-
BO#A KoJ0jell

2.9. Bopo3abopHbie COOPYEHMS COBMEULEHNOrO THNa

Hacocuble cTranuuu | nmogwema, BXoasiide B cocTaB BOx03a6o-
PoB pasjesbHoro TUMa, paccMaTpHBaloTcs B ra 14

Aasi Bog03a6opoB COBMELIEHHOrO THNA MpPeANouTHTe/bHEe MPH-
MEHEHNE apTe3WaHCKHUX HACOCOB M HACOCOB C BEPTHKAJbHBIM BAJIOM
Ho BBuny OrpAaHHYEHHOCTH THIOPAa3MepPOB MEpPBbIX M GOJbHIOH 1LO-
#Aa4U BTODLIX 3HAYUTENbHO ualle NOPHUMEHAIOT HACOChl ¢ TOPH3OH-
FAJ/JbHbLIM BajoMm.

Bonoza6opunie COOPYIKEHUSI COBMELHEHHOr0 THNA NMPUMEHSIOT C
WNOCKHMH uJu, uTo 4Yaule, ¢ BpaalmuMUcs BOLOOYHCTHHIMH CET-
Ramu.

Komnonopka COOPYXEeHUH omnpeieasieTcss THIOM BPallaliHXCs
ERTOK M KojixuecTBOM HacocHbix arperatos. llpu uucie Hacocos
-5 4acCTo npunuMaloT KpPYraylo B Miaie (GOpPMY COOPYXKEHHS B
JACUETE HA CTPOUTENBCTBO METOAOM OCNYCKHOTO KoJjojgla (pemxe

™



KeccoHa). MHoro B0J03a6opoB, 0GOPYNOBAaHHBIX BpallAIOUIHMHCA
CeTKaMH ¢ JIO60BLIM NOJBOAOM BOJbl, NOCTPOEHO MO CXeMe, KOrja
HACOCHOE MNOMellleHHe MOJAKOBOOOGpasHOH (OopMbl pacloJOKEeHO BoO-
KPYr ceTOYHOro otaejeHus (pHc. 2.20). B rtumoBoM mnpoekre

Puc. 2.20. HacocHas cTaHUHA, COBMEILEHHAsi C CETOYHLIM
OTAe/eHHEM C ABYMSi SIPyCAMH CaMOTEUHLIX BOLOBOLOB
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Puc 221 BozaosabopHoe GeperoBoe COOpy>KE€HHE COBMEIUIEHHOTrO THNA



901-1-11 BOlIO3860pHO€ COOPYXKEHHe 3aNpPOCKTHPOBAHO HA [MPOH3-
BOJUTEJbHOCTb 5 M?/C C TPeXCeKIHOHHBIM BOJOTPHEMHO-CETOUHBIM
oraenenuem (puc. 2.21): Beperosnie Bog03aGOpHbIE COOPYXKEHHAA C
aAHAJOTHUHOA KOMIIOHOBKOW BOJONPHEMHO-CETOUHbBIX OTAeJeHu#A obec-
neyHBawT OecnepeGofiHbli 3a60p BOAL Jaxe MpH HHTEHCHBHOM
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Puc 2922 HacocHas cTaHUWA, COBMELIEHHASA C CETOYHLIM OTIEeJeHHEM

uryroxoge Ha p. MpTeiu npu HenpepbiBHOM MPOMbIiBE BPalLAIOUIHXCS
CeTOK, YacTh 3BEHbeB KOTOPbiX OBbLIM KOBILEOOPa3HLIMH.

ViHasi KOMMOHOBKA CeTOUHOro OTAEJeHHSI B BOA03a6Ope NMPOH3-
BoguTeabHoCcThIO 1...6 M®/c no tumoBomy npoexry 901-1-22 ¢ Bpa-
IAIOWHMHCA CeTKaMH ¢ JOG0BO-BHEUWIHHM [OJBOJIOM BOJHI
(puc. 2.22). HacocHoe OTAe/IeHHEe — ¢ YeThIpbMs HACOCAMH, W3 KOTO-
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pbIX JBa HJH TpH sABJAAIOTCA pabGounmu. HacocHoe nomeltenne
060pyaylOT MOCTOBbIM pajiHajbHbiM KpaHoMm. Jlas oGCHyXKHBaHHA
CEeTOK MpelyCMOTPeH MOABECHOH KpaH, a AJs ONyCKaHHA 060pynoBa-
HHSl 4epe3 MOHTaXKHbIH npoemM — Teabep. Hasemuasi yactb npsamo-
YrOAbHOH (QOPMBI OfHO- MJHM ABYX3TaXHAasi B 3aBHCHMOCTH OT IJIV-
OHWHbl TON3E€MHOH UWAacTH H BO3MOXHOCTH DACHOJOXKEHHS B Hel
JeKTpopacnpeneautesbusix yerpoicrs. IlpeayemorpenslyiomeileH1s
Il 1eXYPHOrO fepcoHasa, PeMOHTHOH GpHrajabl, caHysqaa; H3 MOA-
3eMHOH uacTH HMEITCH /[Ba BbiX0aa, a MNpH 3arayGiaeHHH GoJee
}5 M — NOTOJHUTEIbHO AUPT.

[IpenycMoTpeubl HacnCbl AUt OTKAUKH H3 HACOCHOTO MOMEEHUS
npotHALTpoBaRWelice Rofbl (pa6oTa MX AOAKHA GHITH aBTOMATY-
3UpOBaHAa), LJfl OTKAUKH BOAH M3 CETOUHbIX OTAENeHHH (aJ1si NpoBe-
1eHUsl B HHX DPEMOHTHBIX PaboOT) W AJSl OTKAuyKH K3 HHMX OCaIKa.

[Tpu nebonbuioM 3arsy6aeHHH HACOCHOH CTaHIHA CTOSIKH Ha-
MOPHbIX BOJAOBOAOB BHYTPH CTaHIMH [POKAAABIBAIOT OTKPHITO
AnanoruuHoe peweHue Bono3aGopa pa3paloTaHO B THIOBOM fpO-
exte 901-1-33/85 aas cTpOHTEAbCTBA CNOCOOOM «CTE€HA B TPYHTE».

Bonoza6opuble coopyXeHns1 6oabuiod NPOH3BOAHTEAbHOCTH Yac-
TO TNPOEKTHPYIOT MPAMOYro/ibHOA B miaaHe Gopmbl, NPHHHMASA UYHCIIO
CeKIui#t BONONPHEMHO-CETOYHOTO OTJEJNEHHS] pAaBHbIM KOJIHUECTBY
HacoCoB.

2.10. TuppaBnuuyeckue pacueTsi BOA03a60PHLIX COOPYEHMHM

Fuapasauveckue pacuersl Bono3aGOPHLIX COOPYXKEHHH BHINOJ-
HAIOT NPHMEHHTEJAbHO K HOPMAaJbHbIM H AaBAapHAHBIM YCJOBHIAM
skcrryatauui. [IpH HOpMa/bHBIX YCJOBHAX OJHOBPEMEHHO Jeil-
CTBYIOT BCE CEKIHH Bojosabopa (Kpome pe3depBHbIX). B aBapuiiHOM
pexKHMe OJIHa K3 CceKuHH OTKJIIoYeHAa W BeCb pacyeTHb pacxoj
BOAbl HMJAM 3HAYWTENbHAsl €ro 4YacTb NPOTeKaeT 4Yepe3d OCTajbHble
cexuMH. 'HapaBaHYecKHe pacyeThl O ONpPeNeJeHHI0 pa3MepoB BOAO-
NPHEeMHBIX OTBEPCTHH, AHAMETPOB TpybONpOBOAOB H JAPYrux 3Je-
MEHTOB B0/103a6OpOB BHIMOIHIIOT [JIs1 HOPMAaJbHBIX YCJOBHH, a pac-
4eThl MOTEpb HANoOpa, YpOBHeH BOAbBI B CETOYHOM KOJOALE HIAH
CeTOUHOM OTJEJIEHHH COBMSNIEHHOH HACOCHOH CTaHUMH H aonycka-
eMoli HaHpbiClIe#l OTMETKH OCH HAacoCcOB — TPHMEHHTENbHO K
ABapHHHBIM YCJOBHUSAM.

@ Pacuertnniii pacxoa Boam, M°/c, B OHO# cekuuu BojgosaGopa
IS HOPMAaJIbHBIX YCJAOBHHA 3KcnuyaTauuu Qp H AJasi aBapHHHbIX
veJoBHE Q7 onpeneasiot no ¢opmynam

Qo= Q:s/m; (2.5)
Q=(1—0,01p)Qu/ (n—1), (2.6)
rje n — 4YHCJAO CeKUHH Bojo3abopa; p — AONycKaeMoOe yMEHbllIeHHe
iojayd  BOJAbl B aBapHAHOM peXXHMeE, NPHHAMAEMOE CONJIACHO

Ta6a. 2.1.
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@ [laomaas BOAONPHEMHBIX OTBEPCTHH (GpPYyTTO) OJHOH CEKIHH
BoJo3a6opa (060pyAOBAHHON pellleTKaMH) ONpeAensiioT no $opmyJe

Fo=Qp/(vsems) , (2.7)

Ti€ Usr —— CpeNHsisl CKOPOCTb BTEKaHHsl BOAB B BOJONPHEMHbIE
OTBEPCTUS, M/C; Ner — KO3 HUIIHEHT CTECHEHHSA IVIOIAAH BOJONDH-
€MHOro OTBEPCTHS1 CTEPXKHAMHM peuleTKd; 1; — KodpouilneHT 3acope-
HHSl peleTKH.

B CHull 2.04.02—84 dopmyaa (2.7) npuBeaeHa K BuAy
Qop=1,25Q;Kcr / Ver, tipu 310M 1,25=1/m; 0 Kex=1/ne. B dopmy-
Je (2.7) ncnosb3oBaHbl O6GUEyNOTpe6GUTeNbHBE B rHAPAB/IHKE MOHS-
THsi K03 PHUMEHTOB CTeCHeHHs W 3aCOPeHHsl, HMeiolilHe reoMeTpH-
4eCKHH CMbICI; Hanpumep, Ko3PQUUHEHT Mer MOKa3biBaeT B AOJSIX
€IMHHIb IUIOWAAb OTBEDPCTHA, KOTopdas ocCTaeTcH cBOGOAHOH ans
NPOTEKAaHHs BOABI 1OC/€ CTECHEHHS OTBEPCTHS CTEPKHAMH PELIeTKH.

HonycTamMyio CKOpPOCTb BTEKAHHSl BOAbLl Usr B BOAVIIPHEMHbBIE
orBepcTua 6e€3 yuera TpeGOBaHWH pHIGO3AlNTHL /151 CPEHHUX H
TAXKENbIX YCJAOBAH 3a6opa NPHHAMAIOT paBHOH: HJSl PYCJOBBIX
3aTolvieHHbIX BoponpuemMuukoB — 0,1...0,3 M/c; nas1 GeperoBbix —
0,2..0,6 M/c (MeHbUIHe 3HAUEHHS APHHHMAIOT AJs TSKeNIBIX HIYro-
JI€OBLIX YCJAOBHH); ¢ ydeTOM Tpe6oBaHMH pPHIGO3aIHTHl CKOPOCThb
BTeKaHHsl BOJbI NpHHUMAIOT He Gosee 0,25 M/c Aas pek o cKopoc-
TAMH TeueHHsi He wmeuwee 0,4 M/c W He Gonee 0,1 M/c mas pek
co ckopocTAMH Teuenusi meHee (0,4 m/c. [11a oueHb TsKeNBIX LIYro-
JeIOBHIX YCJOBHHA CKOPOCTb BTeKaHHs Boabl He Gosee 0,06 m/c.

KosdppuuneHT cTecHeHHs OTBEDPCTHS CTEPXKHSIMH DEULIeTKH onpe-
AensoT no gopmyJe

ne=a/(a+d), (2.8)

rie a=40..100 MM — paccTosiHHe MeXJy CTEPXKHSIMH DpElIeTKH B
cBeTy; d =16...10 MM — TO/ILLIHHA CTEPXKHS.

Cpennee 3uauyeHue ko3pdHuHeHTa 3aCOpPEHHS DELIeTKH COPOM
WK CKOIUIEHWAMH Wyrosibaa mz = 0,8; 1/1A TpyAHOZOCTYNHBIX OTBEp-
CTHH W 3aCOpEHHBIX BOAOHcTOUHHKOB — 0,7...0,75; ns1s Jerkozocryn-
HbIX OTBePCTHH HJIH BOJOHCTOUHHKOB ¢ HeGO/bIIMM cCOAepKaHueM
copa, ns = 0,85...0,9.

Ha3znauass u4ucio W pa3mepbl pellieToK, ClelyeT Y4UTbiBaTh
ryGHHY BOJAbl B MECT€ DAacroJIOXKEeHH BOJONPHEMHHKA H €ro KOH-
crpykuuio. llenecoo6pa3Ho BbICOTY pellieTKH NpHHHMaTth Gosiblie ee
IWHPHHBL (BO M36exxaHWe BO3MOXKHOrNO NepeKkoca pelieTKH B nasax
H ee 3aK/JHHUBaHHA), a Maccy pelleTKH YyBs3aTh C XapaKTepHc-
THKOH HaMEUEeHHOro K HCMO/b30BaHHIO IPy3onoibeMHoro o6opyno-
BaHHA.

[lpn npuHHATBIX pa3Mmepax BOAONPHEMHOTO OTBepCTHS A W b
YHC/IO OTBEPCTHH (KOJIMUECTBO peulieToK) cocTaBHT n=F,/(bh).
Mocne nop6opa peuierok onpenensiot GaKTHYECKYIO CKOPOCTb BTe-
KaHHS BOJAbl B OTBEPCTHE Uer==Q,/(nbhAnem.). [lorepn Hanopa B
76 §
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COPOYAEPKHUBAIOILKX PEUIeTKAX MPUHHMAIOT MO NPAKTHYECKHM daH-
ubiM: hp=0,03...0,06 M.

ITpu o6opynosanuu oTeepcTuil pHGO3aAMUTHBIMH CETKAMH KO3(-
(PULHEHT CTECHEHHsl MPOBOJIOKOH ceTKH OMnpefensioT no ¢opmyJe

Ne = a’/(a + d)?, . (2.9)
e @ — paccTosiHie MeX1y IPOBOJOKaMH B cBeTy, d — AHAMETp
NIPOBOJIOKH. \

Ilpu pacuere naowanu priGo3awuTHON GHABTPYIOLLEH KacceTbl
{B TOM uHc/le H MakeTHO-peeuHoH) no ¢opmyne (2.7) npUHHUMAIOT
CKOPOCTb BTEKAHHMA BOABl B MyCTOTH (uUAbTPA vsr = (0,25 M/cC.

KosppHUHeHT Yer MPHHHMAIOT PABHBLIM NMYCTOTHOCTH (pU/IBTPYIO-
wero 3anosiHeHdst kacceth p=0,4...0,5. Koapopuuuent n, mMoxkHo
yBeJauuuTh 10 0,9,

[Totepu Hanopa B BOJONPUHEMHHKE COCTOSIT M3 MOTEPb Harnopa
10 MyTH TEYEeHUA BOJABI H MecTHbIX mnotepb. [IpeHeGpeub 3TUMH
NOTePAMH MOXHO JIMUIb B OTAENbHBIX CAydasix.

@ [lrowans BOROOYMCTHBIX CETOK, PacroJsiaraeMbix MOJA MHHH-
MaJ/JbHbIM DAacYeTHbIM YPOBHEM BOJAbl B 0OeperoBOM KOJIOMALE€ H/IH B
BOJONPHEMHO-CETOUHOM OTJeeHHH BOJ03a60OPHOro COOpYXEHHs COB-
MELEHHOTro THNA, OMPEelesAoT Mo ¢lelyoluM hopMysam:

0As NAOCKUX CeTOK

Fe=Q;/(veNerms) ; (2.10)

0Asl 8pAULAIOUUXC CETOK

Fe=Qp /(veNernpns) , (2.11)
rie v — JOnyCKaeMbie CKOPOCTH TeyeHHdA BOJHl B siYeiKax CEeTOK,

KoTopbie npHHUMailoT pasubiMH 0,2..0,4 M/c aas naockux u 0,6..
1,2 M/c A1 BPALLAIOWUXCA CETOK; Yer — KO3 (PUUHEHT CTECHEHHS
OTBEPCTHSl TPOBOJIOKOH CeTKH, omnpejensiemblii no ¢opmyte (2.9);
Ny 22 0,75 — Ko3(pHHuUHEHT YMEHbILIEHUS [JIOMLAJAH CETKH OMOPHbIMH
PAMKAMH, MEXDPaMOUHbIMH YIJIOTHEHUSIMH H LWIADHUPAMH, Oonpejsens-
eMbll 10 KOHCTPYKTHBHbIM OCOGEHHOCTSAM CETKH; 1: — KO3(pPHiHEeHT
3aCOpeHUsi CeTKH, npuHuMaembiii pasHbiM 0,7 1S IUIOCKHX CHEMHBIX
cerok ¥ 0,85 mis BpaualomwHUxcs.

B npunoxenun 1.2 ykasaHbl pasMmepbl M MAacca IJIOCKHX CETOK;
XapakTepUCTHKH BPALLAIOLIMXCH CeTOK npuBeaenbl B [Tpunoxenun 1.3.
Caenyer Takxe onpenesuTb GpaKTHUECKYIO CKOPOCTb TeueHHs BOJbl B
ceTKe Mo MNpHHATOH mioiaau ceTok Feve= Qp/(Finems). llene-
coo6pasHO MPHHATH IMJIOCKYI0 CeTKy GoJiblieH mJoiajid, 4yem 370
onpepesero no (2.10). [Ton MHHHMAIbHbBIM PACYETHHIM YPOBHEM BOJbI
IpM 3TOM pAacMo/araioT 4YacTb ceTkd (Bbicotoit F./B), mioimanb
kotopo#t F. onpeaenena pacuetrom (puc. 2.23, a). Torlda npH Bcex
YPOBHSIX BOJbl, 60/1bUIMX MHHUMAJNbLHOTO, NpouexKUBaHHe BOAB Oyaer
IPOHCXOAUTb Yepe3 GOJbIIYIO MIOHIA[b CeTKH- H ¢ MeHbile# CKopo-
CTbiO ee TeueHHs. BesencTBHe 3TOro NoOBbILIAETCH B3BECEH3BJIEKAIO-
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mas cnoCoGHOCTb CeTOK W ofecrneunBaeTcs Jydyllasi OYHCTKA BOJBIL.
Ha puc. 2.23, 6 u3oGpaxeno npyroe pelieHue, Korja MpoiexHBanHe
BOJAB TMPOHMCXOJWT Yepe3 [Be CeTKH, PACNOJOXKeHHbe Ha pa3dblX
YPOBHAX. 3a pa3je/HTEIbHON MeperopoiKol MoKasaHel HarpaBisiio-
lILHe [iBeJJiepbl, B KOTOPbIX YCTAHABJHBAIOT 3alacHble CeTKH Mnepej
NOAbEMOM 33COPEHHBbIX HA MNPOMBIBKY. Bo3MoXHa ycraHoBKa IjocC-
KAX CeTOK B [Ba pANa MO HIMPHHE CEKIHH CETOUHOro KOJOAlA, Kak
3To nokazano Ha puc. 2.18. Ilotepn nanopa B cerkax (mo sKcmay-
aTalMOHHBIM JaHHBIM) cocrasasiior 0,01...0,1 M B 3aBHCHUMOCTH OT
CKOPOCTH TEYEHHSI BOJB, MJOTHOCTH MNJETEHHS] CEeTKH H CTEleHH ee
3acopeHUd; [IpH 3HAYHUTEJNbHOH 3aCOPEHHOCTH BOJAOMCTOYHHKA MOTEpPH
Hanopa Bo Bpamalownxcsi cetkax aocruraior 0,2...0,3 m Takue no-
TepH CYMTAIOT MpPeeabHO JONYCTHMbIMH, TaK KaK BO3MOXeH MpOpHB
cerouHoro nonoTtHa. [loTepu Hanopa B nJAOCKHX ce1kax A
npunumawT 0,1...0,15 M.
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Puc 223 Cxema x onpefefeHHIO OTMETKH AHHINA 6eperosoro KoJoaua:

I — npusiMok aa8 c6opa ocagka, 2 — CAMOTEYHHLA BOROBOX, 3 — BaKyyM CTORK ARd
HMHYJAbCHOrG npoMuisa, 4 — cerka, 5 — nomepeudass neperopoxxa, 6 -— Hanpas
AROULHE A CeTOK, 7 — BCACHIBAOWHIA BOXOBOL

I'ny6uHy norpyXeHusi CeTOYHOro MOJOTHA MOJ PacCueTHHIA ypo-
BeHb BOAB (pHC. 2.24) 10 ueHTpa 3aKpyrjeHHsi HHXXHEro Harnpas-
JSAOILEro YCTPOHCTBA /Sl BPAlLAOUHXCH CETOK € JIOGOBLIM TOA-
BOJOM BOJBl ofpeiensioT no gopmyJe

Hc=Fc/B, (212)
AJISl CETOK C JIODOBO-BHELIHMM, BHEIIHUM W BHYTPEHHHUM NOJBOJOM —
no ¢opmyane

H.=05(F./B—nR), (2.13)
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rae B — mMpHHA CETOYHOTO NMOJIOTHA (NPOMBILJIEHHOCTh BHIYCKAeT
BpaLUAIOLIMECH CETKH WwHpHHO# B=1,5; 2; 2,5 n 3 M); R — panmnyc
HHUXKHErO 3aKpyTrJeHHR HanpaBasoux; R220,75 win | M.

@ Yposeub BOAH nepea ceTkoi U nocse Hee (puc. 2.23) onpene-
agot no ¢opmyaam

A’ = ¥YBunin— Zha; (2.14)
B =A"—h, (2.15)
rae YBmin — MHHHMaJbHBIL pacueTHbIl ypOBeHb BOAH B pEKe;
Zho="hp+hs+hcam+huc — CymMMa norepb Hanmopa npH TEUYEHHH

BOJIbI OT PELEeTKH 10 CeTKH; COOTBETCTBEHHO NOTEPH Hamopa B peiler-
K€, BOJONPHEMHHKE, CAMOTEYHOM BONOBO/e, B MECTHHIX COMPOTHB-
JIEHHAIX BONOBOAA, B ceTke () npu pacxode Boiasl Q’p (aBapuiiHblil
peXHuM).
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Puc. 2.24. CxeMa K onpejeneHHI0 OTMETKH AHHIA HACOCHOA CTaHuHH

® Ormerky annma GeperoBoro xosoaua onpeneqasiior no ¢op-

MyJam
O=A"—H.—hs: (2.16)
HN=B"—hy—hy—hs, (2.17)
rae H. — BbicOTa ceTkd (MO pacyeTy) HHXKE MHHHMAJbLHOrO pac-
4eTHOro ypoBHsi Boabl (cM. puc. 2.23); h, = 0,5...0,7 ray6uua npu-
fiMKa fJjsa c6opa ocaaka, M; hy — ponyckKaemoe 3araybJieHHe OTBep-.

CTHS BcachiBawiero BogoBojaa auamerpom d, h; = (1,5..2) D, ana-
Mmetp otBepctust Bopouku D= (1,3...2)d; hs — paccrosinue or Hu3a
BOPOHKH 110 ItHa, h2 >0,8 D; hy — BhIcoTa caos GeToHa ajs o6pa3so-
BaHWA NPHAMKA W OTKOCOB JJs CHOJI3aHUA oOcajka K TPHAMKY;
h3 3aBHCHT OT rJyOHHBI NPHAMKA W MPHHATOTO YK/AOHA OTKOCOB;
OpHEHTHPOBOUHO ha=h, + (0,15...0,25).

M3 nByx noJyueHHBIX pacyeToM OTMETOK AHMILA MNPHHUMAIOT
MeHbIIYIO.

Ecan cerounoe oriesneHne HacoCHO#l CTaHUHM OBOPYLYOT Bpa-
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uiapileics BOLOOYHCTHON ceTKol (pHc. 2.24), OTMETKY AHHUILA Olpe-
ReafdT no gopmyaam

In—=A'—H.— R — hy; (2.18)
D,H=B/——h1——ho—h2——hn, (219)

rae hy— paccTOAHHE OT HHM3a CeTKH [0 AHMLLA COOPYXKEHWs, 3aBH-
csilllee OT THNA W KOHCTPYKUHH CETKH, OPHEHTHPOBOYHO hy= 0,4...
0,8 M; ho — BePTHKAJbHBLIA pa3mep OTBEPCTHS BcacbliBamilel TpyObl
K HacocaMm. M3 aByx paccuMTaHHBIX OTMETOK JHHILA COOPYXEHHS
OPUHHMAIOT MEHbIIYIO
OtMeTKa OCH Hacoca (mpH ero pacrnoJoXeHHH <04 3aJHBOM>»)
OH=B—h—e,

N

rie B — orTMerka ypoBHSI BOAbl B CeTOYHOM (HJAH BOJONPHEMHO-
CeTOYHOM ) OTAEJEHHH NPH HOPMAJIbHBIX YCJAOBUSAX IKCINYaTallUu (1ipy
pacxope Boxbl Q, B oxHON cekuuu Boaosabopa); h=02..0,3 —
BLICOTA CJIOAl BOJbl HAaJ BEPXOM KOpIyca Hacoca, M; e — paccrosinue
OT OCH Hacoca [0 ero BepXHeH yacTy, onpejenseMoe O COPaBOYHBIM
JLaHHbIM.

Beicoty caosi GetoHa he Haj >kene306€TOHHBIM JHHINEM (pHC.
2.24) onpepenstior no ¢opmynae hs= OH — u — h — Ay — hg, TRE
h — paccTosinde OT OCH Hacoca J10 JanoK (Mo CIpPaBOYHBIM JaHHbIM);
hen = 0,2...0,25 M — BbICOTAa (DYHAAMEHTHOH NAWTHl (IO CpaBOYHLIM
JlaHHbIM) HJIH BBICOTA cBapHOH pambl; hy==0,15...0,2 m — BBICOTA
¢yHupamenra.

Bricora cnosi GeroHa noJXHa GbiTb JOCTATOYHOH ISt YCTPO#-
cTBa NpHufAMKa (ray6uHol He Menee 0,7 M) anas c6opa npoguabTpo-
BaBLIEHCHA BOJbI.

® Pacuer BomoBoaoB (camoTeyHblX, CH(OHHbIX, BCACHIBAIOMHX
¥ HaMNOPHbLIX) BHINOJHAIOT NIPUMEHHTEIbHO K HOPMaJbHbIM H aBapuil-
HbiM ycnoBHAM. CKOpOCTH TeyeHHsl BOABL B BOJOBOJAX TPU HOP-
MaJbHbIX YCJOBHAX PEKOMEHIyeTCs NpHHHUMAaTb no Taba. 2.5.

Tat6anua 25 CKopocTh TedenHs BOAM, M/C, B BOLOROAAX

HassaueHnue BoJoBoA2
JlnaMeTp BoACBO1a, MM

caMOTeuHn i Ty BCACHIBAOUWIHA
300 500 0,7 L0 0,75 1,1
500 800 1.14 1 15
Bosaee 800 1,5 1,2. 20

CkopocTb TeyeHHsi BOAbl B HANOPHBIX KOMMYHHKAUMAX BHYTPH
HAcOCHOW cTaHuWu npuHumalor a0 1,5...3 m/c.
IMpuHATHI QHameTp caMOTeUyHbIX BOAOBOAOB D, M, n0JXeH OuiTh
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POBEPEH HA HE3AU/EMOCTb TPAHCMOPTAPYEMEIMH MO BOAOBOAY Me-
KAMH HAHOCAMH B KOJHYECTBe P, Kr/M°, HUMEIOUIMMH CpeIHEB3Be-
IWIEHHYI0 THAPAaBJHYECKYI0 KPYNHOCTb @, M/c, mo dopmyne (2.20)
¥ Ha MNOABHKHOCTb MNONANAIMHX B BOAOBOJ BJEKOMBIX HAHOCOB
KpynHocToio d, M, no dopmyae (2 21):

v> v =3/ puD/ 011 (I—w /)] ’ (2.20)
v>=A(dD)*, (2.21)
rae U -—_CcpelHsis CKOPOCTb TEUEeHHS BOJAbl B BOAOBONE, M/C;

u, = (+/g/C)v = 0,07v — nuHamMHuecKasi CKopocTb; C— K03 DUIHEHT
B opmyae lllesn; A = 7,5...10 — napamerp.

[ToMHOCTBIO HCKIIOUHTD OCAXKAeHUe B3BECH B CAMOTEYHBIX BOMO-
BOMAX, JHAMETDP KOTODPbiX Obll NOAO6GPAH ¢ y4yeToM He3aHJsIOUINX
CKOPOCTeH TeueHHs BOABI, KAK NpaBuJo, He ynaercd. Jas ynanenus
ocajka M3 CaMOTeYHBIX BONOBOJOB HNPEeNyCMATPHBAIOT HX NPOMBIB.

AHanoruyHoe peleHHe NPHXOAUTCS NPHHUMAThb H TOrAd, KOraa
He3aUMANIas CKOPOCTh OKA3bIBAETCH 3HAUHTENbHO GOAblIE CKOPOC-
TH, pexkomeHayeMoH B Ta6Ga. 25. B 3ToM cayyae B JABYXcek-
IHHOHHOM Bopo3aGope GoJbIIYID 4acTh roga B IKCINyaTallMH Haxo-
aArcs o6a caMOTeuHnIX BOAOBOAA, & B NepPHON MOJOBOAbA HJH na-
Bonka -— oauH. CKOpPOCTb TeyeHHsT BOABI B HEM [PH 3TOM
yBEJIHYHBAETCA BABOE; T€M CaMblM yaaercss o6ecneydTb TPAHCMOPT
HAaHOCOB MO BOAoBoaaM B GeperoBnie COOPYXKeHHst Bopo3abopa,
OTKyNa HX YAAJSAI0T ClelHalbHbIM HAacOCOM HJH THAPOJIEBATOPOM.

[IpOMBIBHYIO CKOPOCTh TEUEHHSI BOAB MOXKHO ONPENeNIHTh MO
dopmyne (2.21), npunsis A=10 (A=>5 nada ckopocTH Hauaaa obuie-
ro ABHXeHHs HAHOCOB U A= 15 aas1 CKOPOCTH Hauana B3BELIHBAHUSA
HAHOCOB CO JHA).

@ Norepn sianopa B BOAOBOAAX (MO MJIHHE) ONPEACAAIOT MO
cienyiouium popmyaam:

h=il; h=1000iL, h= sQ*= s.lQ?,
rae i — nbe3oMeTPUYecKui YKJIOH, onpeneasieMbiil no [1punoxennio 4;
[ 1 L — pnuna BopoBoma (M M KM COOTBETCTBEHHO); So — yAelibHOe
CONPOTHRJIEHHE; § -— CONPOTUBJEHHE;  — PACXO[ BOMbL.
[loTepu Hamopa Ha MecCTHbiE CONPOTHBJIEHHS

h=¢v?/2g,
rae ¢ — Ko3D(PUUHEHT MeCTHOTO CONPOTHBJEHHs, NPUHUMAEMBIH MO
[IpunokeHu0 3 W N0 COPABOYHBIM JAHHBIM, U — CKOPOCTb TEUEHHS

BOJbI 32 MECTHBIM CONPOTHBJEHHEM, M/C; §="9,81 m/c%

IlnameTp Tpy6G KOMMYHHKAuMH sl TPOMbIBA CAMOTEUHLIX BOJO-
BOJOB U pEIIeTOK BOAONPHEMHHKA OGDATHHIM TOKOM BOJBI Ofpeje-
asoT pacuetoM. Hanpumep, npu npoMbiBe oaHOro (M3 ABYX) camo-
TEeYHBIX BOJOBOAOB MO BTOPOMY BOAOBOAY Hano OYyAeT MPONYCTHTH
pacxon Q., KOTOpbili nByMsi HacocaMd (paboumm H De3epPBHLIM)
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6ynet nopaBaTtbcs B HanopHuifi Kosntekrop. M3 HanopHoro koanekro-
pa pacxop 0,5Q. Gyaer nopaH Ha npombiB, a ocrasiuHfica 0,5Q,
O6ymer mopaH motpeGurento. XenarteabHa nogaya Ha NpoMbIB GoJib-
wero (uem 0,5Q.) pacxoaa BOABI, HO CHHXXEHHE MMOAAYH BOABI MOT-
peGutenio persameHtHpyercs (cM. Taba. 2.1) H nopaya Ha MPOMEIB
YBEJIMUEHHBIX PACXOAOB BOALI 332 CYET OAHOBPEMEHHOTO CHHIKEHHS
MoAaud MmoTpebHTe 0 MOXKeT ObTh JOAYyINEHA B HCKIIOUHTEAbHBIX
cayyasix 4 JHlllb KPAaTKOBPEMEHHO, HanpHMep Ha MPOMbIB COPOYAEp-
x)uBawinnx peluerok. [Toatomy >kenatenbHO MO BTOPOMY BOJOBOAY
3abpaTb H3 HCTOUHHKa pacxoh BoAb 1,5Q, (Tpems HacocaMmi,
NpeaycMOTPEB A 3TOr0 HEOOXOAHMBIE MEPEKIIOUeHHA); H3 3ITOTO
pacxoaa 0,7Q, nopartb norpeburenio, a 0,8Q, — Ha MPOMBbIB.

Takum o6pa3om, Hacoc, 3a6Hpast BOAY H3 pPeKH MPH HEKOTOPOM
ee ypoBHe, MOJ 3TOT Xe ypoBeHb OyaeT MOAaBaTh MPOMBIBHOH pac-
X0/, T. €. MPAKTHUECKH BECh HAMOp HAcoca AOMKEH GbITh PaBEH CyM-
Mée BCeX THAPaBAHYECKHX COMPOTHBAEHHH MO NYTH ABHIKEHHS BOADI
MpH MPOMBIBE.

@ Hausnictas JgonycTHMas OTMETKA OCH HAcoca MOXeT OblThb
onpeneneHa no dopmy.ae

OH = ¥YBuin+ Hiox— Zha—v%/(28), (2.22)
rAe YBmin — OTMETK2 MHHHMAJNbHOTO PaCYETHOTO YDOBHSI BOAB B
peke; Haon — nomyckaemasi BakyyMMeTpHUecKasl BBICOTA BCACHIBAHHSA
Hacoca; Zh. —CyMMa norepb Hanopa MpH ABHXKEHHH BOJAB B COOpPY-
XEHHUAX OT BOAOMPHEMHBIX OTBEPCTHH A0 HAacoca npu ABAPULHbLY
ycrosuax 3kcnayatauud; v?/(2g) — CKOPOCTHON Hamop BO Bcachi-
BawieM naTtpy6ke Hacoca.

[To 3T0#i DOpMy/ie BHIMOJNHSIOT pacyerTst MPH PACMONOKEHHH Ha-
COCOB BHILIIE MHHHMANbHBIX YPOBHe# BOAB B BOJOHCTOUHHKE, HAMpH-
Mep Aas Bojo3abopHBIX coopyKeHu#, H306paxeHHHX Ha puc. 2.3, a.

® Pacyer HMNyJABbCHOrO MPOMBIBA COPOYACPIKHBAIOIMMX PELIETOK
3aTOMIEHHHX BOAONPHEMHUKOB COCTOHT B Ofipefic/leHHH MaKCHManb-
HOH CKOPOCTH TEUEHHS BOABLI B CAMOTEYHOM BOJOBOAE MPH MPOMLIBE.
ITo 3T0f CKOPOCTH MOXHO KOCBEHHO CyAHTb 06 3QPeKTUBHOCTH
€ro MpUMeHeHHs1 (HafmpHMep, B COMOCTABJEHHH C BO3MOXHO JOCTH-
HKHUMOH CKODPOCTBIO TeUEHHs! NpPH NMpOMbiBe O6paTHBIM TOKOM BOAMI).
MakKcHManbHyl0 CKOPOCTb TEYEHHs BOABI B CAMOTEYHOM BOJOBOJE
Umax, M/C, TIDH HEKOTOPHIX MPHHATHIX 3HaueHusx 2;, L, D u d (cm.
puc. 2.9) onpepeasior no ¢opmynae

Umax==0,55(z, +2)F/ (Tio), (2.23)
rae 2y M 22 — MOAYaMANHTYAL KoJeGaHHA YPOBHSl JKHAKOCTH B

BaKyyM-CTosike, M; T; — npopO/IXKHTENbHOCTb 11€PBOTO MOJYNEPHOAA
KosieGaHuA YPOBHS XHUAKOCTH B BAKyyM-CTOsIKe (CM. pHc. 2.9):

Ti=1,2x~/ (L/8)(F/a) (2.24)
rae Fuoe— NAOIAAH COOTBETCTBEHHO XXHBOTO CEUEHHA BAKyyM-

CTOAKA H CaAMOTEYHOro BOAOBOAA.
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MareMaruueckas 3aBHCHMOCTh 22 OT 2y H THAPABJHYECKHUX Xapak-
TEPHCTHK CHCTEMbI ONMHChIBAETCH ypaBHeHHMEM

mzy/04-1n(1 — mz,/0)=In(1 +mz,/0) — mz,/0, (2.25)
rae O — XxapakTepuCTHKA OCHOBHOTO THAPABJHYECKOLO COMPOTHB-
JIeHUS:

0=(L/¥)(0/F). (2.26)

[1pu 3tom ¢y Haxomsat mo dopmyse

$=AL/D.+3¢+1, (2.27)
rae A — K03dOUIHEHT TMApasinueckoro Tpeuus; L u D. — pnuHa
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Puc 2.25 Ipaduk aas pacueToB HMNYJbCHOTO MPOMBIBA

H 1HAaMeTp CaMOTEYHOro BOJOBOAA, M; L¢ — CyMMa KO3 GHIMEHTOB
MeCTHbIX COTPOTHBJEHHH NpPH NBHXKEHHH BOAbL OT BONOHUCTOYHHKA A0
BaKyYM-CTOAKa BKJIOUHTENbHO.

JlononHuTeNbHOE CONPOTHBAEHHE B OTBEPCTHH /Al BNyCKa BO31Y-
Xa B BaKyyM-CTOSIK Bblpa)KaeTcsi uepe3 OCHOBHOe THApaBJHUYECKOE
CONPOTHBJAEHHE Agon = NAocs. TOrLA NOJHOE CONPOTHBJIEHHE COCTABUT

h = hocu “l“ hnon = hocu “l“ 'ﬂhocri= (l “l“ 7]) hocu = thCH )
rne m=1-4m — BeJUuHHa, BXOAALlas B ypasHeHue (2.25).

XapaKTepuCTHKY NOMOJHUTENLHOTO CONPOTHBJEHHS 1) HAXOAAT HO
dbopmyae

n=10,0004(D/d)*, (2.28)
rie D uw d — puaMerp COOTBETCTBEHHO BaKyyM-CTOSIKA M KJamnaHa

IJISi BIYCKA BO3jyXa:
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Ypasuenue (2.25) npsimoro pelnenuss He umeer. Ha puc. 2.25
npuBeeHbl rpadHKH 3aBHCHMOCTH 22/0=F(2:/0;7).

| Mpamep pacyera HMAYABCHOTO TIPOMBIBA PEIIETOK 3ATOMAEHHOTO BOLONPHEM-
Hnka. Mcxoanble AaHHD e. NPOH3IBOAHTENBHOCTh ABYXCEKUHOHHOIO BOAO3abopa
Q:=07 M%/c, AAHHE W AMAMeTP CAMOTEYHMX BOAOBOAOB L=<60 M, D.=600 Mm
(cm puc 2.9) [uamerp BakyyM-ctosika D = 600 mm, kJanana 4Ja BiyckKa BO3AyXa
d = 100 mM, HayaJbHas BLICOTA MOAbEMA YPOBHA BOAbl B BAKyyM-CTOsiKe 21 =8 M

PacueT npoAO/DKHTEJILHOCTL MEPBOro NOJNynepHOAa KoJeGaHHA XHIKOCTH
Halaem noF (224). Ty = 1.20~/(L/g)(F/w) = 1,2.3,14/60/981 - | = 93 ¢, (F/w =
= | npu F =0

Mo (2 27) nataem ¢ = AL/D.  + Z¢ + 1 = 0,024 - 60/0,6 + 2,46 + 1 = 5,86.

[ns onpenenenus g cieayeT HaHTH KO3QQHIHEHTb MECTHbIX CONPOTHBJIEHHH
B pelleTKe, B CY>KEHHH H MOBOpOTE NOTOKA BOAbI B BOAOMpDHEMHHKE H B TPOHHHKe Ha
nosopote B GeperopoM Kosoale KosddHuueHT ¢ ana peuieTku Haligem no dopmyJie
Kupuimepa. ¢= KKy (d/a)* *Kusinae = 1,5-2,34(0,01/0,06)*3.1-1=0,32, rae K, =
= 1,5 2,0 — koadpdHuHeHT, yIuTHBAOW K 3acopente pelieTkH, Ky — Ko3ddHiHeHT
¢GOpMbl MONEPEUHOro CceyeHHs crepxkHell, s NpAMOYrobHbiX cTepxhed Ko= 2,34,
d — TOM{HHA CTEPXKHS, @ — MNpocBeT MexAy cTepxHaMH, Ki — kos3ddHuHenT,
YUHTHIBAOULHH CTECHEHHe OTBEepPCTHR  AONOJNHHTE/NbUbIMH  cTepXHAMH, K.=(h+
+A)/h (h — BbicoTa BogonpHemMHoro orBepcTHsi, A — cyMmapHas BbICOTa Mmore-
peuHbIX CTepXKHel), npH oaHOM nomepeunoM cTepxkie K.= 1, a yron Hakjoha
peuIeTKA K FOpH30HTY, sin 90° = 1,0

KospHUHEHT ¢ /I pelieTKH MOKET GHTh OnpedesieH no gopmyJe ¢= i+ 2g/v =
= 0,05-19,62/1,64* = 0,36, rae h == 0,05 m — noTepy Hanopa B pelIeTKe (MO IKCMIY-
aTALHOHHBIM [aHHbIM), U= 1,64 M/Cc — CKOPOCTb TeuyeHHS BOAbI B CaAMOTEUHOM
8040B0ofle (MpH pacxoae Boabl B HeM Q) = 0,49 m®/c)

Jljs cyXeHusi H 0BOPOTA MOTOKA B BoAonpHeMHuKe ¢=0,6 (OpHEHTHPOBOUHO)
Ius rpoituka ua nosopore g¢==1,5 Toraa Z¢=0,36-4 0,6+ 1,5=2,46.

XapaKTepHCTHKY OCHOBHOrO FHAPABJIHYECKOrO CONPOTHBIEHUS Haiigem 1Mo (2 26).
0= (L/y}0/F)=160/586-1= 10,2 n 2,/0=8/10,2= 0,78

[lonosHuTe/ibHOE CONPOTHBJICHHE B OTBEPCTHH AJIA BIycKa BO3ayxa Haiaem no
(2 28)° n=0,0004 (D/d)* = 0,0004 (0,6/0,1)* = 0,52.

[To rpaduky na puc 2 25 nafigem 2:/0=0,43 0 2,=0,43-10,2=4,39 M

MakcHMa/IbHYI0 CKOPOCTh Te4eHHs! BOJAbl B CAMOTEUHOM BOJOBOAE 11PH HMITYJIBCHOM
npombise HaigeM 1o (2 23). vmax= 0,50[(2, + 22)/ TV |(F/w) = 0,5-3,14[(8 + 4,39)/
93-1 =21 m/c

BoBoa no pesyspraTaM pacueTa. ApH Uma = 2,1 M/c pacxon Boabl
B NPOMBIBAEMON CeKIWH BOJAOMpHEMHHKA cocTaBut noutu 0,6 M’/c. Takoit pacxoa
BOJbI W€ BCErja MOMHO GyAeT 0GecneuHTb NDAKTHYECKH NPH MpOMbiBe OGDPATHLIM
TOKOM BOABl (3ameruM, uTo 0,8Q,= 0,56 m?/c) [lo3ToMy MOXHO C yBepeHHOCTBIO
yTBEPXKIaTh, 4TO B PACCMaTPHBAEMOM CJlydae HMIYJbCHBIN MDPOMBIB OKaXETCH BechMa
3@ @GexTHBHBIM CNOCOGOM NPOMbIBA COPOYAEPKHBAIOUIMX pELIETOK BOAONDPHEMHHKA

@ HepasmbiBaouyic CKOPOCTb TeYEHHS BOAB, M/C, [IPH MPOBepKe
HEepAa3MbIBACMOCTH JHA H OHnpejleJieHHd KPYMHOCTH KAMHHA NJs Kpel-
NEHHS OMpenensiior no GopmyJe

i
Vup=4(dH)"®, (2.29)
rae do — CpenHeB3BellEeHHbIH AHAMETP OTJIOKEHHH JHAa pycia WaH
KaMEHHOro KpemsneHusi, M; f/ — ray6uHa MOTOKa, M.

® BuicoTy HaKara BOJHbI, M, MO OTKOCY HAaJl ypOBHEM CMOKOHHOM
BOJBI OMPEAeNsioT Mo Gopmyae

hu=2Kth v Am/hﬂ /m, (230)
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rae Ku — ko3HUHEHT WIePOXOBATOCTH, 3aBHCAWHA OT THHa
NOKPLITHSE OTKOCa, paBHbA 0,9 — st GeTOHHOro NOKpuITHs H 0,5 —
AJSt HaGPOCKH M3 MacCHBOB; m -— KO3(@UUHEHT OTKOCA, PaBHbil
OTHOUICHHIO 3aJI0XKEHHS K BLICOTE; AJisi OTKOCOB 3€MJISIHOTO NOJOTHA
C KpenJieHHEM GeTOMHBLIMH TJIHTAMH, MOILEHHEM HJH HaGpoCcKo#i KaMm-
HA m==2,25.3 n Oonee; As; Ao — BBHICOTA W AJIHHA BOJHHI COOT-
BETCTBEHHO (MOJOrOCTb BOJIHbI A5 Ay MOXET ObIThb NPHHATA PABHOW
1:8...1:10).

2.11. BeperoyxpenneHne

Beperoykpennesne B coctaBe BOA03aGOPHBIX COOPYXeHHH npef-
Ha3HaueHo AJA 3aUiHThl GeperoBbiX COOPYXKeHHH OT MOAMBbIBA Teue-
HHEM H BOJIHEHHEM BOAB!, AJf 3dKpenJeHHs H COXpaHeHHs 6Jjaro-
MpUATHOA (OpMBI H TNOJOXKEHHS pycia peK, o6ecHeuHBalownx
TPaH3HTHOE JBHXKEHHE JOHHBIX HAHOCOB, IIYroJie[OBLIX MacC H cOpa,
4 TaKXe HeOOXOAHMYIO IJIyGHHY BOJAB B MECTE PAaCHOJIOXKEHHSI BOJLO-
MpHEMHHKaA.

Ipu pasmelenun Bo103a6OPHBIX COOPYXEHHH Ha BOrHYTOM Gepe-
Iy, CHOXKEHHOM H3 JIerKO Ppa3MblBaeMblX IPYHTOB, KpeIlieHHE JHOJKHO
GbITh OCYUIECTBJIEHO HA BCEM y4acTKe BOTHYyTOro Gepera Bhillie BOJO-
3a00pHBIX COOpYXKEHHA 10 MecTa, rie 6eper H3 BOTHYTOTO NMePeXodHT
B BHIYK/JbIA, 4 BHH3 IO TEYEHHIO — HAa ydactKe, 06ecneuHBalouieM
3aUIHTY OT CcyutecTBeHHbIX nepedopmupoBauuii Oepera B npenenax
pPAacroNoXeHHs1 BOA03a0OpPHBIX COOPYXEHHH NPOTAXEHHOCThIo 5H0...
100 m (He meHee).

Kpenaenue ycrofiunBoro Gepera oOCymecTBASIIOT HepeiKO Ha
yuyactke 50...100 M BBepX H BHH3 OT OCH GeperoBHLIX COOPYXKEHHH,
HO C Yy4eTOM MeCTa PacloJOXKEHHS COOpYXKeHHH# Ha peYHOH H3ay-
usne. [IpH sTOM mnpeaycmartpHBaloT npopexeHHe HabaofeHu# 3a
COCTOSIHHEM GeperoykpenJyieHHsi H pa3MbiBaeMoCTbiO Gepera, B caydyae
HeoGX0HMOCTH GeperoykpenieHHe BOCCTAHABAHBAIOT HJH pacluHps-
10T. Bo3M0OXHO Bo3BefileHHe GeperoyKkpenjieHHsi B HECKOMbKO ouepesei
yXe MpPH 3KCNAYATaLHH TO MePe BO3HHKHOBEHHS! HEOOXOHAHMOCTH B
HeM. Paspyuienne GeperoykpemjieHHsI 06bIYHO HAYHHAETCS C BepPXO-
BO# 110 TeueHHIO PEKH CTOPOHHL, B 3TOM MeCTe ero cjejyeT Bpe3ath
B Geper pocratouHo rayGokoit uinopofi. Yacto yctpauBaior wiiopy u
C HH30BOM CTOpOHB. Beperoykpen/ieHHIO NPHAAIOT NJA2BHLIE O4epTa-
HHS B NAaHe 6e3 BLICTYNOB H Pe3KHX NEPeJOMOB, OCOGEHHO B MecTe
COMpSXKEHHS] C HeyKpenJdeHHbM ydacTkom Gepera.

Beperoykpensenne GuiBaeT: nojBoJHOe —— HHXK€ YPOBHS BOJAB B
NepHOA CTPOMTENLCTBA; HAJBOAHOE — Bbille YDOBHS, OCYIIECTBJAsIE-
MOe HacyXo; 3a npejesaMH BO3AEHCTBHS BOJHBIX MAacC BOJOHCTOY-
HHKa. Kpome TOro, pasiiH4yalOT OCHOBHOE KpelJieHHe, TOJBEpHKEeH-
HOE BO3JIEHCTBHIO YlapOB BOJH, NbJHH H JIeJOBOrO NMOKPOBA MNpPH €ro
AdedopMan i, H obaeryeHHoe KpelJeHHe, pacnoJoXKeHHoe HHXKe oc-
HOBHOrO H palbotalomee B 6oJjiee Jerkux ycaoBusix. HuxHaA rpanuua
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OCHOBHOTO KpereHHs NOJKHA ObiTb HHXKE HUXKHeH KDOMKH npunas
JIEIOBOrO HOKPOBA K IMOKDPBITHIO U NOJKHA NPHHUMATLCA HA raybuHe,
paBHOH nBOf#HOM BbicOTE BOMH | 9% -HOH 06ecrmeueHHOCTH NPH MHHH-
MaJbHOM ypOBHE BOAblI B BOjgOeMe.

Kpennenne cocToMT ©3 GUABTPOBOH MOArOTOBKH, MOKPBLITHA H
yrnopos,

duabTpoBas MOArOTOBKA [IpefHa3HAUEHA /S 3AUIMTH OCHOBAHUS
oT BblHOca (cyddO3HH) H3 Hero MeJKHX YacTHIL M yCTpausaercs
H3 OJHOTrO CJOSl Pa3HO3EPHUCTOrO MecyaHo-rpasuiiHOro rpyHTa ToI-
wuHoit 30 cM waH mo THMy o6patHoro GuabTpa U3 2..3 cj0eB
pasJMuHbIX [0 KPYMHOCTH MaTepuaos.

[TokpbITHA U3 KaMeHHOH HA6POCKH BBIMOJHSIIOT H3 PBAHOIO KaMHS
NJIOTHBIX H3BEPXKEHHbIX, OCANO0YHbIX H MeTaMOpPOHYECKHX MOpO30-
YCTOHUMBBIX Mopon Pasmep kaMHA HA6pocKH ONpPENesioT B 3aBHCH-
MOCTH OT rJyGHHb H CKODOCTH TeYEHHSl IOTOKA, BLICOTHl M IJHHBI
BOJIH.

[ToxkpbiTHe 43 Xe1e300eTOHHBIX [LIMT PACCHMTBIBAIOT Ha Npou-
HOCTb H YCTOHYHBOCTb M OCYILECTBJSIOT C OMOHOJUYHBAHHEM YJAO-
JKEHHBbIX Ha OTKOCe COOPHBIX XKeae306eTOHHbIX MJAUT B YKPYIHEHHbIE
KapTthl (pasmepom a0 80 M Bnrosb ypesa Boabl 4 00 20 M 10 OTKOCY)

[Taurer pasmepom no 8X8 M clenyerT ykJAanblBaTh 0O CHIOUIHOH
¢bunbTpOBOA MOArOTOBKE, & GOJBLIMX pa3MepoB — HA JEHTOYHBIX
¢uabrpax wHpuHod 0,6...1,0 M (mo Hu3y) mox wsamH. OTaenbHble
IJMTbl B Kaprax [0 OMOHOJHUHMBAHHA COEIHHSAIOT MeXay co6oil
cBapkofi ux apmartypbl. [ledopMmMauHoHHble MBI MEXNY KapTamu
(C WapHUPHbLIM COEIHHEHHEM apMAaTypbl [LIMT) 3anoJHAIT achanb-
ro6eToHOM. [lomycKaeTcs KpenJieHHe 43 HEeOMOHOJHUYEHHbIX IIHT ¢
OTKPBITHIMH LIBaMH Ha CIUIOIHOH QUIbTPOBOH NMOATOTOBKE.

Yrnopel B OCHOBAHHHM INOKPBITHSI BbIMOJHAIOT H3 apMOGETOHHHIX
MaccuBoB (cOODHBIX HJH MOHOMHUTHbIX). Pa3Mepbl X Ha3HayaloT B
38BUCHMOCTH OT 3aJI0KE€HHA W BBICOTBl OTKOCA H KO3 duNUHeHTa
TPEHHUS MOKPLITHA MO TPYHTY OTKOCA € y4eTOM B3BELIWBAHUA MpPH
BOJIHOBOM BO31€HCTBHH.

Orkocel 3a mpenesaMd BO3AEACTBHS BOAHBIX MAacC yCTPaHBAIOT
no Ty O6Jer4yeHHOro KpenjeHUs U3 cA0sl rpaBHs WIH mebHs ToJ-
wHHO# 0,2 M WM MyTeM YKIanK{ NepHa, TPaBsHbIX KOBPOB, NOCEBOM
Tpas Mo cjaowo (0,3 M) pacTUTENbHOH 3eMJIH.

[Tpu GeperoykperuieHdH Bbllie YPOBHSI BOAbl B Mepuoa CTPOH-
TeJbCTBA UCMOML3YIOT 06blYHbBIE cMOcO6bl cTpouTenbcTBa Kpensenue
aHa H 6epera noj BOAOH OCYIIECTBJSAIOT JHGO OTCHINKON KaMHA C
INIABCPENCTB, JUOO ¢ MOMOUIbIO BOAOAA30B — OETOHUPOBAHHE XKeJe-
306eTOHHBIX TLIMT WJAH HMX YKJIajiKa, BblpaBHUBAHWE BEPXHEro /0%
KaMeHHO# HAa6pockH 4 T. M. THN MOgBOAHOrO KpemieHus u cnocog
npoussoacTBa paboT BLIGHPAIOT C TAKUM pacueToM, uTobbl CBeCrH
K MHUHHUMYMY 06be€M BOO/a3HbIX pPaboT.
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fnasa 3

MATMCTPAJIBHLIE BOAONPOBOAHLIE CETH
M BOAOBOAL

3.1. Tpaccuposxa BOAOBOAOB M MATHCTPANDBHLIX
BOJONPOBOANHLIX CeTeH

TpaccupoBka BOXOBOAOB H MarHCTPaJbHLIX BOXOMPOBOAHBIX ceTed
ABJAAETCA OKHHM H3 BaXHeHIIMX H CJOXKHBIX 3TaflOB [POEKTHPO-
BaHHA cHcTeM BoJocHaGxenuss. UMeHHo oT Toro, kakum o6pasom
BHIIOJIHEHA TPacCHPOBKA, 3aBHCAT HaJeXKHOCTh H 3KOHOMHUHOCTb
pa6oTHl BCce#l cCHCTEMBI BOJAOCHAaGXKEeHHS.

CTpyxTypa JIHHeAHOH YaCTH CHCTeMBbI BOXOCHAGXKEHHA HACeeH-
HOTO MYHKTAa JOJXHa G6BbITh TaKOM, 4TOOH OTKJIOueHue (aBapHii-
HOE HJH [J1aHOBOE) DPEeMOHTHOTO Yy4acCTKa CeTH WJH BONOBOZOB He
MPHBOAKHAO K CHHXKEHHIO Mogayd BoAHW 00bekTy O6osee ueM Ha
30 9%, a Ans CHCTEM NMPOMBIULIEHHOrO BOJAOCHAGXEHUA — (10 aBapHil-
HoMy rpaduky. Jocturaercs sTo myTeM ycTpoficTBa ABYX (HHOraa
Gosiee) BOAOBOJOB C MepeMbiukaMH (Hau 63 HHX) H KOJblE€BaHHeM
MarHcTpaJsibHOfM BOAOMPOBOAHON CETH.

[Tpoxnaaxa BOXOBOXOB B OXHY HHTKY JOMYCKAe€TCS MpPH YCJIOBHH
ycTpoficTBa asapHiHOro 3amaca BoJAbl, o6GecrieuHBaloIero B TeyeHHe
BpEMEHH JHKBHJAAlUHH aBapHH Ha BogoBojpax (rta6a. 3.1) pacxop
BOABI HA XO3AHCTBEHHO-NMHTbEBbIE HYyX bl B pa3Mepe 70 % pacuerHo-
FO CPEJHEYaCOBOr0 BOJOMOTPEOJEHHA, Ha NPOTHBOMOXKAPHBIE HYXKII
B MOJHOM O6BbeéMe W Ha NPOH3BOACTBEHHHE — MO aBapHAHOMY
rpadHky.

TynukoBble JHHHH BOXOMPOBOKOB [OMYCKaeTCAd MPHMEHAThL AAA
noAayd BOABLI Ha XO3AACTBEHHO-TIHTheBHE HYXIbl NPH AHAMETpe TPY6
menee 100 MM, Ha X03AACTBEHHO-NPOTHBONOKAPHBIE HYXKABI PH 1JIH-
He JIHHHA 10 200 M, Ha APOU3BOACTBEHHHE HYXKAB NPH NONYCTHMOCTH
nepepniBa B BOAOCHaGKEHHH Ha BpeM? JHKBHAAUMH aBapHH.

[Ipu TpaccHposke BONOBOAOB HEOGXOAMMO CTPEMHTHCS K HX MH-
HUMaJbHOH AJNHHE C YYETOM eCTeCTBEHHBIX ¥ HCKYCCTBEHHHIX Npe-
NATCTBHHA, O6ecneuyeHUsi BO3ZMOXKHOCTH MOLBE3Xa H NMPHMEHEHMA TeX-

Ta6auna 3.1. Pacuernoe ppems ANKBHRAUKK aBapuit wa TpySonposoaax

PacyeTsoe Bpemst AuKBHRauvk aBapuft a rtpyGonpo-
Nuamerp Tpy6, Mm BOAAX, Y, NPH rAyGuse 3anoxenus Tpy6, m
5o 2 Gonee 2
Ho 400 8 12
Cs. 400 a0 1000 12 18
Cs. 1000 18 24




HUKH HPH CTPOMTENIbCTBE H 3KCMJyaTaldd BOJOBOAOB, K MHHHUMaJb-
HOMY OTYYXKNEHHIO 3eMJIH U C Y4YeTOM [DPaHHN 3eMJIeNOJNb30BaHHSA
1 ceBooGoporoB Iloakmouenue BoaoBonoOB (aBYX H Gojee) K Maru-
CTPaJbHOH BOAONPOBOAHOH CETH NOJIKHO NPOH3BOAMTHCH K PasJjidy-
HbIM DEMOHTHBIM Y4acTKaM.

[Tpu TpaccHpOBKe MarHcTpa/ibHOH BOJONPOBOAHOH CEeTH Heo6Xo-
JMMO NPHAEPKHBATLCA CAEAYIOUIMX NPHHIIUNOB!

CeThb AOJXKHa 10CTATOYHO PABHOMEPHO pacrnoJsaratbcsi Ha Tep-
PHTODHH HaCeJeHHOTO NYHKTa C YYeTOM BO3MOXKHOCTH 3KOHOMHYHOIO
(xpaTuaiiliero) W HapekKHOro (He MeHee ueM OT JBYX PEMOHTHBIX
Yy4acTKOB) MOAKIIOUEHHS] K HeH KPYNHBIX norpeGutesei Boab (npen-
NPUSTHA), a8 TaKKe NPHCOeJHHEHHS HANOPHO-PEryJHPYIOILHX H 3a-
NacHbIX eMKOCTeH;

ByuacTkd ceTd nNpPOKIAALIBAKT N0 ViHuaM ¢ obecneyeHuem
ABYCTOPOHHETO NOAKIIOYEHHS K HUM JHHHH pacnpeneuTeJbHON CeTH
[TpOTAKEHHOCTb UMCTO TPAH3HTHBIX YYACTKOB MarHcTpaJteil (y4acT-
KOB, MPOXOASILHUX Yepe3 He3aCTPOCHHYIO U He NMOoJIeKanyw 3acTpol-
Ke TEePPHTOPHIO, a 3Ha4yuT, H O6e3 MNONyTHbIX OTGOPOB BOAbl) H
yU4acCTKOB ¢ OAMOCTOPOHHHM OTOOPOM (3aCTpPofika TOJNbKO ¢ OJHOH
CTOPOHBI) NOJKHA ObITb MHHHMAJIbHA;

B marucTpanbHble JHHHM CeTH HaMeualoT BAOJb OCHOBHOIO Han-
pPaBJIEHHS [JBHMXKEHUs BOJABI 1O TEPPUTOPHH HACEJeHHOro MyHKTa.
OnTuManbHbl YPOBEHb HANEeXHOCTH CeTH (J0CTATOYHO BbICOKHH
YPOBEHb HAaNleXKHOCTH NPH OTHOCUTEbHO HeGoMbIUMX 3aTpaTax) obec-
NeynuBaeTCss MyTeM YCTpoilcTBa ABYX H Oojee Marucrpajeil ¢ nepe-
MbIYKAMH MeXIY HHMH, 00pa3yIOIIUME 3aMKHYThie KOHTYPbl (KOJb-
112), BBITIHYTHIE BJOJb OCHOBHOTO HaNpaBJIeHHS NBHKEHHs BOALI MO
00beKTYy W HMeoliHe pasMmepnl no aJauHHOH cTopose 600.. 1000 M,
no Koporxoii — 350...800 wm.

[Ipu TpaccupoBke Kax BOJOBOJAOB, TaK H JIHHHH Marucrpalb-
HO# BOJNONMPOBOAHOH ceTH Heo6XOQMMO TaKKe YYHTHIBATb [eOJIOTH-
YEeCKHe YCJHOBHS NPOKJIaNKH TPYOGONPOBONOB (YCTOAYHBOCTb ['PYHTOB,
OTCYTCTBHE CKaJIbHbIX TPYHTOB H I[JIBIBYHOB, YPOBEHb T'PYHTOBbIX
BoA U T. A.). C ue/iblo npenoTBpaieH|st JIEKTPUYECKOH KOPPO3HH
MeTaJuIMYecKHX TPy6 He cjlefyeT NPOKJAALBATb MarHCTpaJH napaJ-
JEe/NbHO TPaMBAHHLIM NYTSM B HENoCpeacTBeHHOH GaM30CTH (HA On-
HoH yauge). [lepeceuenue aBTOMOOHJIBHBIX H JKeJe3HbIX 10POT BOJO-
BONAMH H YYacTKaMH MAarucTpajbHOH CeTH [OJNIXKHO OCYLlecTB-
JATBCS TIOA NPAMBIM YIJAOM.

YcTPOHACTBO COMPOBONHTENbHBIX JUHHH IS TPUCOENHHEHHS [IO-
NyTHBIX mOTpe6GHTesiedl NOMYyCKaeTCsl NMPH NHaMeTpe MaTHCTPajlbHbIX
auHui# 4 BonosonoB 800 MM W Gosee M TPaH3UTHOM pacxoae
He MeHee 80 % cymmapHoro pacxona, NSl MEHbIUMX PacXOa0B —
npH OGOCHOBAHHH. d

[1pu wiupune npoesznos GoJee 20 M A0NYCKAETCA MpPoK/aanka ny6-
JUPYIOIMX JHHHAH, HCKIIOUAIOILHX HepeceueHHe NPOe30B BBOJAMH.

[1pu wHpuHe yjuu B npenesax KpacHbiX JHHHH 60 M u GoJee
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caellyeT paccMaTpHBaTh TAKXKe BaPUaHT MPOKJAAKH CeTell BOAOMPO-
BONA MO OGEMM CTOPOHAM YJHII.

Ha puc. 3.1, a nokaszan npumep nauGosee 4acto NpuUMeHsEMOi
CXeMbl TPaCCHPOBKH BOAOBONAOB — BJOJb aBTOMOGHJBHBLIX NOPOT.
Takas cxema no3sossieT 6e3 OorpaHHYeHHH MPUMEHATH HEOGXOAUMYIO
TeXHHKY MpPH CTPOUTEJbCTBE M PEMOHTE BOJOBOAOB.

Ha Tom xe pucynke mpeactaBieHa cxeMa TpacCHPOBKH KOJbile-

a) 0. 1000w | 9 600..800m

N 3

f)

Puc. 31 CxeMbl TpaccHpOBOK MarucTpalbHbiX BOJOMPOBOJAHBIX ceTeH ¥ BOLO-
BOAOB

I — OYHCTHBIE COOpYXHeHHS, 2 — BONOBOAb, § — MArHCTPadH, 4 — MNepeMblukH, 5§ — 3a-
MBIKaollHe YYacTKH, 6 — ONOPHOE KOMbIO, X — ONTHMAaJbHOE PacnpefeneHHe pPacXonoB
BOAM B CeYEHHsX

BOH MarucTpaJbHOH BOJOMPOBOJAMOA CETH rOpPOAA C SIBHO BbIpaXKeH-
HBIMH MarucTpaasimd. [1pu HopmadabHO# paboTe ceTH MaructpadH 3
ClyXKaT Kak AJs oGecrieyeHHsl BOAOH O/M3neXKaumMx norpeGuredei,
TaK W AJS TPaH3UTa BOJAH NMOTPEGHTENAM, pacHoJIOKeHHbIM JaJblie.
[Mepembiuk# 4 np¥ HopmaJbHOH paGoTe BBHIMOJHSIOT TOJNLKO MEpBYIO
dynkuio. [lpy apapuy MarMcTpasbHBIX YYacTKOB CETH MepeMbIUuKH
Y4acTBYIOT M B TPaHCNOpPTHpPOBKe (MepeGpocke) TPaH3UTHBIX pacXxo-
J0B BOJH.
Ha puc. 3.1, 6 nav npumep Tak Ha3biBaeMoil OOe3JHUCHHOH
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CX€MBl, B KOTOPOfl HeT YeTKOro Ppa3JiHuHsi MeXAY MarucTpajisiMu
H nepeMbldykaMH. Bce y4yacTku ceTH BHINOJNHAIOT OAHHaKoBble (YHK-
HHH KaK NpH HOPMAJbHOH paGoTe, TaK W APH aBapHH.

OTanunTe1bHON OCOGEHHOCTHIO NeprneHAHKYAsipHOfA cXeMbl (pHC.
3.1, 8) ABAsiIeTCA HaJHUHE ONMOPHOTO KOJbLA, K KOTOPOMY HpHCoe-
JAHHSIIOTCS MAarucTpanu J, coefiuHsieMble MeXAY COGOH NepeMbluKaMH
4 ¥ 3aMBIKAIOULHMH YyYacTKaMu §.

K onopHoMmy konbuy paavanbHoH cxembl (pHc. 3.1, e) npucoens-
HSIOTCS JYYH-MarucTpajdu 3, KOTopble BMecTe C nepeMblykamu 4 H
3aMBbIKaOUIMMH y4acTKaMH 5 o6pa3yloT KoJbLEBYIO CeTb, NPHMeHse-
MYIO NpH paJHaJbHOH MJIaHUPOBKE HaceNleHHOTO NYHKTa.
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Puc 3.2. Cxema cHCTeMbi BOROCHAGKEHHS TOPORA

Ha cxemax puc. 3.1 nokasaubl TakXe pauHOHajbHble pacupefie-
JIeHHs1 IOTOKOB BoAbl X B xapakrepHblX cedeHusix [..IV cern, koro-
pble HCHONb3YIOTCA NPH oOfnpelesieHHH [JHaMeTpoB YYacTKOB CeTH
(cm. § 3.3).

Y3naMu ceTH SIBASIIOTCA TOYKH nlepecedeHHsl Marucrpanied ¢ mepe-
MblUKaMH (3aMbIKalOWHMH yuacTkamH). )KesatenbHo, 4yTo6bl B 3aM-
KHYTOM KOHTYPE HACYHTBIBAJIOCh He MeHee Tpex W He GoJiee HATH-
HIeCTH Y3JO0B.

Ha puc. 3.2 npencrasned npuMep TPacCHPOBKH MarucTpanbHOf
BOJONIPOBOJHON CeTH JIfi KOHKpeTHOro HacesieHHoro nyHkra. Kak
BHIHO H3 DHCYHKA, YYaCTKH MATHCTPaJbHOH CeTH NPOJOXKEHBl 10
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yJAHLaM H AOCTATOYHO PABHOMEPHO pPACHOJ0XKEHbl 1O TEPPHTOPHH
o6bekta. CeTb COCTOMT H3 UYETbIPEX KOJIell C SIBHO BbIPaKEHHbIMH
marucrpansimu [-2-3-4, [-9-5, 1-8-7-6, nepembiukamMu 3-9 u 7-9 H
3aMbIKAIOLHMH ydacTKaMu 4-5 u 5-6. Kosbua BbITSIHYTH B Halpas-
JIEHHH OCHOBHOTO JBHXEHHWS BOAbI MO TEPPHUTOPHH TOPOAA, pasMepbl
AJIHHHBIX CTOPOH KOTOPHX HaXoAATcA B npeaenax 680 .830 M, kopor-
kux — 370...600 m. Ilonasasiiowast yacTh y4acTkoB CeTH obecneq-
BAET NBYCTOPOHHHH OTGOP BOABI, JiHIIb Y4aCTh yuacrka 5-9 sfBJafeTCH
YHCTO TPAH3MTHOM, a 4acTb yyacrka 7-8§ — ¢ OJQHOCTOPOHHHM
0TGOPOM BOJbB (3TO OGCTOATENBCTBO AOJIKHO GBITh YYTEHO MpH Ompe-
ACJIEHHH YI€/bHbIX H Y3/0BHX 0T60pOB). Bononanopuas Gaurns npe-
AYCMOTpPEHaA Ha CaMOM BbLICOKOH TOUKE TEPPHTOPHH ropoaa (OTMETKa
13,2 m), pacnonoxena oHa B KOHLE CETH (CHCTEMA C KOHTppe3ep-
ByapoMm) M NOJK/AOUYEHA K y3ay 4

[lopaua Bogbl B cerb OCylIECTBASIETCS 10 BYM BOJOBOAAM,
HpOJlO)}(eHHbIM Kpatyauwum nyrem (/=3000 m) or HC-2 no ceru
(y3ea [I).

3.2. PacyerHas cxema ot6opa BOfol M3 ceThH

Jaa pacyeta MarucTpasbHOi BOLONPOBOAHOH CeTH HEOGXOIHMO
epedTH OT peasbHON cxeMbl 0T6OPa BOABI K PACYETHOM.

Ha puc. 3.3, a nokasana noc/jegoBaTenbHOCTb TAKOro IEePeXoja.
Peanpubifi yuacTrok AB nmeer QHKCHPOBAHHbIE TOUKH OTGOPOB BOABI
1,2, .., 7 c pa3/u4HbIMH 3HAHEHHSIMH PACXONOB g1, §s, ..., §7. OQHAKO
Ha CTaa¥M TNPOEKTHPOBAHHS MArucTPasbHOH BOJONPOBONHOH CETH
Takasd HHGOPMauHs AJNA Ka)kAoro ydacrka orcyrcrByer. B cBsisH
C 3THM [€JaloT nepBoe [ONylleHue -— CYHTAIT, YTO OTOOP BOAHI
M3 yYaCTKOB CETH OCYHIECTBJISETCS paBHOMepHO no ajuHe. Kosu-
4ecTBO OTOHpaeMO# BOALI, NPHXOAALLEECS HA €JHHHLY AJHHBI ydact
Ka, HaspiBaeTcsl ydeavHoim OT6OPOM (yn, Ji/C HA | M, U ONpenensiercH
no gopmyae

gra=(Q — ZQeocp) /21, (3.1
rae Q@ — o6mui pacxoj BOAB TOPOAOM B pacueTHbld yac, J/c;
ZQccp — CYMMa COCPEIOTOUYEHHBIX OTGOPOB BOABI (pacxXombl BOMBI

NPOMBIILJIEHEBIMH TIPERANPUATUAMH H Ha TyUE€HHE noXKapos); X/ —
CyMMapHas JJHHA Yy4aCTKOB CETH, Y€pe3 KOTOPbie OCYILIECTBJISETCH
0T160p BOIBI
B cymmy anue X/ He BK/IIOYAIOT y4acCTKH CeTH (MJHM HX 4acTb),
IIpoXoAsAlLHe N0 He3aCTPOEHHOHA TEPPHTOPHH, H3 KOTOPBIX HE OTGHDA-
eTcs BoAaa. He BXOAHT Takke B cyMMy X/ MoJIOBHHA JJiHH YYaCTKOB
¢ ONHOCTOPOHHMM OTOOpPOM BOABI (3acTpofika ¢ OJAHOH CTOPOHBI).
Ynenbuble oT6Opbl onpefeasior ¢ depeHIHPOBAHHO N0 pakorais
ropoga B 3aBHCHMOCTH OT ILJIOTHOCTH HaceJeHHsT (3ITa)KHOCTH 3a-
CTPOHKH) M CTENEHH CAHHTAPHO-TEXHHYECKOro G6JaroycTposdcTBa
3IaHHUH.
9



3Hast yAesbHBIH OTGOP @ya, Ji/C HAa | M (JJif BCEro ropoAa HJH mo
palloHaM), MOXHO OfipelesiHTb fyTeBhie OTGOPH BOAB gn, J/C, H3
KaX/AOro ydacTka CeTH:

(3.2)

qn.-_. = qynli —Fk

roe li—x — JJIKHA y4yacTka i— Kk, M.
JJisi OKOHUATEeJLHOrO flepexoja K pacyeTHOH CXeMe aeJ1aloT BTO-
poe aonylieHHe — NpeANosaraloT, 4To OTGOP BOABI OCYLIECTBJSIETCH

a) ] 7 J
Peatsnas cxema Z

8 s 4
Ae l 2 3 ?0 5% 11 o8 0590~ 0,59y

! é l 4 26 7 -

1 s § .
@, 0'5{4’"»2’%2-3)
flepdoe domyuwenue 2 3
Pn=Qqya L
B {4 B
{ 7
Bmopoe doaywende a9 Y a, A @ ‘ 4y
=854, fg=05n 2 7
A WNI\\Nwyz7 8 2 al e a '
NN ' A "
b a5t 450 | 0 9
Pacvemnad cxena a a_ | & s
a, [
8 7 B

1 & /s ar£0:+0, 1000, 4]

Puc. 3.3. CxeMn oT160pa BOAKW M3 CETH

H3 y3JioB cetd. Ilpu sTom pacmpenesnende o6uiero fyTeBoro ot6opa
BOAB H3 YydYaCTKa MEXAY Y3JaMH [O/DKHO ObiTb TakdHM, 4ToGHl
NOTEPH HANOPa OCTABAJHCh TAKHMH Ke, Kak W npH nyTesom or6ope.
B 3aBHCHMOCTH OT BeJHYHWHB TPAH3UTHOFO PacXoia, MPOXOMSILEro
yepe3 paccMartpuBaeMbi yyacTok, pacfipejesieHHe OTGOPOB MEHRAETCH
or 0,5 no 0,58. B uHxeHepHOH nNpaKkTHKe 3TO 3HAa4yeHHE MPUHHK-
maior paBHbiM 0,5. B stom cayuae sropoe ponyuienue (puc. 3.3, a)
MOXeT OblTb YTOYHEHO — mpeAnoJaraeTcs, YTo OTGOP BOAL, COOT-
BETCTBYIOUMA MOJIOBHHE y4yaCTKa, fpuUMbIKalomero K ysay A, ¢uk-
THBHO OoTOHpaercsi M3 y3ja A, a BTOpas NOJIOBHHA — U3 yajia B.
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Has ysna konbuesodl cetd (pHuc. 3 3, 6), K KOTOPOMY NMPHMBIKAIOT
aBa (u OoJiee) yvacTka, GHKTHBHBIA y3.40804 0T60P Gy, J1/C, paBeH
OJIyCYyMME MYyTeBbiX OTOOPOB gn, J1/C, BCEX YYaCTKOB, MPHUMbBIKAIOLIIHX
K DaHHOMY y3Jy:

qys = 0,5 Z gu. (33)

y3aa
Ha puc. 3.3, 8 nokasasa pacueTHasi cxema marucTpaJsibHO# BOLO-
NPOBOJHON CeTH ¢ y3JIOBhMH OTGopamMH Qi, Qq, ..., Qo, a TAKXKE CU-

cpenoroueHubiMH ot6opamu Q¢ u Q. CocpeporoueHnbie OTGOpPHI
BOAbl MPOMBILIJIEHHbIMH MPEANPHATHAMH, KaK MNPasHJo, NPHBS3bIBa-
oTcs K Onuxaiumemy y3ay cetn (Q¢) HaH duKcHpyloTes B paKTH-
yecko# Touke or6opa (Q:f). Pacuernbie mpoTHBOMoXKaphbie OTGOPLI
BOAb (Qf, Qf') NpPHHHUMAIOT B caMbix HEGJATOMPHATHLIX C TUYkk
3peHHsi MoAa4Yd BOAbI y3JIaX CETH — CaMblX yJaJeHHbIX MO NMyTH ABH-
KEHHS BOJbI MJIM CaMbIX BBICOKHX (MMEIOLIHX MaKCHMaJbHYIO reoje-
3MYECKYI0 OTMETKY NOBEPXHOCTH 3eMJIH).

Pacuersasi cxema otGopa BOAbI H3 CETH HAEAJH3HPYET peaJib-
HYl0 KapTHHy ee paborbl. B wacTHOCTH, cuHTaercs, 4TO (QHUKTHBHbIE
y3JI0BHE OTGOpbI HE 3aBHCSIT OT AABJEHHSI B CETH, T. €. SIBJIAIOTCS
bukcupoBahsbiMu. Takoe ponyuiesde 6asupyercsi Ha TOM, 4TO OTGOP
BOJbi H3 CETH MOTPeOHTEJNSsIMH OCYIIEeCTBJSETCS, KaK MPaBHIIO, uyepes
BOAOPa3bopHyl0 apMaTypy, a CTeneHb OTKPLITHS ee (QHKCHpYeT Tpe-
Oyembiit 0T6Op BOABI HE3aBHCHMO OT AABJIEHHMsI B CeTH (B MpeANoJo-
KEHHH, YTO MAKCHMaJIbHasi CTeNeHb OTKPBITHS apMmaTyphl ofGecrneuu-
BaeT BEJIHYHHY TpeGyemoro or6opa BoAbl). OfHAKO B CETH ecTb TOY-
KH, B KOTOPbiX OT6OpP BOABI OCYILUIECTBJSIETCS] He 4Yepe3 Bopopasbop-
Hyi0 apmatypy. B 3Tom cayuae orGop SABJISIETCSE HEpEryJHpPyeMbiM,
a 3Ha4HT, H HeHKCHpoBaHHbIM. TakHMM OTGOpamMH SABJSIOTCS Ha-
MOoJHEHHE pa3jIHUHBIX pe3epByapoB, B TOM YHCIE H BOAOHAMOPHOH
O6auIHH, NOAKAaYHBAlOLiMe HACOCHbiE CTAHIHH (YCTAHOBKH) H Ap.
B npuGinKeHHbiXx HHXKEHEPHBIX pacueTaXx H 3TH OTGOPbI MOXHU
NPHHHMATb (QHKCHPOBaMHbIMH. [lJisi GoJiee [ETaJbHOrO H TOYHOFO
aHaJH3a paboTbi CeTH HEOGXOAHUMO YUYHTHIBATbh HAMOPHO-pacXxOiHbie
XapaKTepHCTHKH He(PHKCHpPOBaHHBIX OTGOPOB.

Huxe npuBogutcs npumep nepexona OT PeasibHOH K pacueTHOH
cxeme oT60pa BOABILH3 MarHCTPaJdbHOR CeTH ropoja, H3o06paKeHHOro
Ha pHc. 3.2, o6bemMbi W peXHMbi BOAOMNOTPEGJEHHsI KOTOPOFO mped-
cTaBJelbl B Ta6a. 1.10 u 1.11.

Tak kak BogoHanopHas OalllHsi PaclOJIOXKeHa B KOHUE CeTH, pac-
yer foJDKeH ObiTh MPOM3BENEH HA CIYYaH MaKCHMajbHOrO BOAOpd3-
6opa, MaKCHMaJIbHOrO BOAOpa3Gopa MpPH HOXKape H MaKCHMaJbHOIO
TpaH3HTa BOAbI B GalllHio.

B nepuoa makcumasibHoro sogopas6opa (uac 9 — 10 8 Taba. 1.10)
ropoa notpebasier 2392 m3/u (664 n/c), uz kortopbix 120+ 3=
= 123 m*/u (34 1/c) or6upaer npeanpusitne Ne 1 (0160p 13 y3na 5) u
160 4 3 = 163 M°/u (45 a/c) — npeanpusithe Ne 2 (oT60p H3 y3Ja 8).
B 310t yac HC-2 nopaer B cerb (taba. 1.11) 4,58 Y% - 42865/100 =
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= 1963 m%/u (545 a/c), a wepnoctawime 664 — 545 = 119 a/c no-
CTyNalT H3 BOJOHANOPHOH GallHH

Yaenpsbii 0T60P BOABI B NEpHOA MAaKCHMasabHOro Bojopasfopa
PH OAHHAKOBOH AJs BCEro ropoja NJOTHOCTH 3acTPOHKH M CTelleHH
GnaroycTpoicrBa 3AanHi onpeaener no ¢popmyne (3.1)

gyn=(Q — £ Q) /21 = [664 — (34 + 45)] /(7430 — 230 — 300/2)=
= 0,083 a/c va 1 m.

Ta6aunua 32 Onpesenenne nyreBbix 0T60poB

No Pacuernasn [TyreBue oT6opb BOABI, A/C, IPH MaKCHMAaJabHOM
yUYacTKoOB RJIMHE

ydacrka, M Bogopastope TpaHanuTe Boaopas6ope

up# foxape
1-2 430 36 20 36
2-3 800 66 38 66
3-4 700 58 33 58
4-5 450 37 21 37
5-6 570 48 27 48
6-7 770 64 36 64
7-8 650* 54 31 54
1-8 370 30 17 30
I-9 830 69 39 69
3-9 430 36 20 36
59 450** 37 2] 37
7-9 600 50 28 50
Hroro 7050 585 331 585

* QaxTtHuecKast AJHMA YMEHbIIEHAa HAa MNOJOBHHY YaCTH Y4YacTKa C OZHOCFODOHHHM
oT60pOM BOJBI
** QakTHuecKa® JJHHA YMEHbIleHa HA 4acTh TPAH3KTHOIO ydacTKa

Ta6auuna 33. OnpeneneHue y3jiosbix or6opos

Ne Ne npu.eraio Y3aosue 016opu, J/C, NPH MAKCHMaJbLHOM
yaa0s LWHX Y4ACTKOB
sogopa3sbope TpaH3HTe BoAOpas
Gope npH
P noxape
gy qys Zgn qys Gya
1 1-2, 1-8, 1-9 {35 68 76 38 68
2 1-2, 2-3 102 51 58 29 I
3 2-3, 3-4, 3-9 160 80 91 46 0
4 3-4, 4-5 95 47 54 27 47
5 4-5, 5-6, 59 122 61 69 34 61
6 5-6, 6-7 112 56 63 32 56
7 6-7, 7-9, 7-8 168 84 95 47 84
8 i-8, 7-8 84 42 48 24 42
9 1-9, 3-9, 59,
7-9 192 96 108 54 96
Hroro 585 331 585




B cymmy aaumn X! He
BOULJIH TPaH3HTHAA 4YacTh
(230 m) yuactka 5—9 u no-
JoBHHa 4YactH (300/2 =
=150 ™M) pauHb y4actka
7-8 ¢ OAHOCTOPOHHHM 0T6O-
pPOM BOIbI.

B nepuons makcumadb-
HOFO TpaH3HTa BOAbLI B 6all-
Hio (4ac 23—24 B Ttaba.
1.11)  ropon norpe6aser
(cm. Taba. 1.10) 1469 m3/y
(408 a/c), M3 KoTOpBIX
1204-9=129 m*/u (36 a/c)
or6upaer npepnpuatde Ne |
u 140 4 8= 148 m®/u
(41 n/c) — npeanpusirue
Ne 2. B 3ror yac HC-2 no-
Aaer B cerb 4,58 % X
X 42865/100= 1963 m*/u
(545 n/c). U3buiTok BOAbI
545—408=137 a/c mpoxo-
AWT TPaH3HTOM yepe3 BCIO
CeTb H NOCTYNaer B BOLO-
HanopHyio 6aliHio.

Yneavhbii or60p BoAbi B
nepHo, MaKCHMAaJALHOTO
TPaH3HTa BOAbI B GallHIO
paBeH

Gya=(Q — Z Qcocp) /2=
= [408—(36+41)]/(7430—
—230—300/2)=10,047 an/c

Ha | M.

[Ipn noxape* B uac
MaKCHMaJbHOro  BOAOpa3-
6opa Bechb paCXOX BORbI
664 +2-40=744 a/c nocry-
naer B y3sea / or HC-2.
ITpeanonaraem, 4ro noxa-
Dbl MPOHCXOLAT B y3nax 4 H

5454

2% 36

47 32

Puc. 3.4. PacuerHbie cxeMsl 0TGOpOB BOABI M3
CeTH AJSI CAy4aeB:

a — MABKCHMaJbHOIO BOROPa3Ibopa; 6 — MaKCH-
MAbHOrO TPAHIHTA BOAK B GAINHIO, 8 — MaKCH-
MaJAbHOro BOROpas6opa npu noxape

5 — cambix yAalleHHHIX H CaMbiX BBICOKHX MO pejbedy MECTHOCTH.
YnenbHbie oT6Opb M COCPelNOTOUEHHBIE OTGOPHI BOAbI MpPEANPH

* B nannoM clyvae NpHHSITB JBa PAacyeTHbIX NOXKapa, AAA TYWIEHHA KaXJA0ro

U3 KOTOPHIX TpeGyetcs 40 a/c.
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ATHSIMY B JAHHOM pACYeTHOM CJyuae Takde JKe, Kak H B cjayyae mak-
cHMaJibHOro Bojopasbopa.

[TyreBbie u y3noBbie OTGOpHl BOAbI [/5i BCeX PACUETHHIX C/yyaeB
onpepenedn no gopmynam (3.2) u (3.3), npoueﬂypa pacyeToB H HX
pe3yabTaThl npejcrasaexs B Taba. 32 u 33

Ha puc. 3.4 nokasaub pacuernble cxembl oT6opa BOAbl H3 MarH-
CTpaJibHOH BONONDPOBOJLHON CETH A/l XapaKTepHbIX clyyaeB ee pa-
60THI.

3.3. MNpepsapurensHoe notokapacnpejenelue M onpepeneHue
AmameTpos Tpy6 yuacTkoB ceTu M BOJOBOAOB

@ IlpeaBapHTe/bHOe noToKkopacnpeaeaenue. [1pu H3BeCTHON KOH-
¢urypauun CeTH, 3ajaHHBIX 3HAYEHHSIX [JIHH €€ YYyacTKOB, MECT H
BeJHYHH OTGOPOB BOJABl M3 CETH MOJKET 6GbliTb HAMEYEHO HEOrpaHH-
YEHHOE YHCJIO BapHAHTOB pacrpeleNeHUs pacXoAOB Boabl Mo ee
ydacTtkaMm. B Ka)poM H3 TakuX BapHAHTOB HEOOXOAMMO 0GECNeYHTb
3ajaHHbie BeJIHYHHB OTGOpPOB BOABl H YAOBJETBOPUTH YC/OBHS 6a-
JlaHCa pacxof0B B y3Jjax: CyMMa pacxoioOB, NOAXOAALIHX K Y3y,
paBHa CyMMe€ pacXolo0B, BKJIOYasi y3jaoBOH or6op, OTBOAUMBIX OT
HEro, T. €.
209=0 (3.4)

Jlnsi ymeHplIeHHs1 06'b€Ma BHIYUCJUTENBHBIX PaboT HeOOXOAHMO
Bbi6paTh TaKOH BapHaHT IpPEABAapPHTEIBHOIO MOTOKOpAaclpele/eHus,
KOTOPbIA 6Bl HE3HAYUTENBHO OTJHYAJCH OT HCTHHHOTO MOTOKOpac-
NpefeseHHsi, NMOJy4aeMoro B peayJjbraTe YBsi3akH ceTd. [lnsa 3rtoro
JKejlaTeNbHO, YTOGH B y4acTKax CeTH, NOMajaioliHX B OAHO Xapak-
TepHoe ceyenne (Ha puc 3.1 ceuenus [...IV), pacxoan 6bijin npu6iu-
aurenpHo paBubiMd. [Ipn Hanmnuuu nortpeGureneit ¢ Goablinm cocpe-
AOTOYeHHbIM 0T6OpOoM BOAB GOJbLIAA YacCTh 3TOrO pacxona\ Hanpas-
JSAeTCH KpaTyafluum myTeM.

HauyanpHoe mortokopacripepeseHue BLiNOMHAIT A KaXJA0ro Xxa-
paKTepHOro cJjyyasi paGoThl CeTH H MNpEACTaBJSIOT B BHAE CXEM
(puc. 3.5) c ykasaHueM Ha HHX HOMEPOB y3JIOB H KOJIel, 3Ha4eHHH
nogay H or6opoB BOABL, PacXo4oB Ha ydyacTKax c 0603HaueHHEM
CTPJIKAMH HANpaBJIeHHsI ABHXKEHHS BOIHL.

@ JxoHoMKHeCKH HauBHroaHeHmiHe auamerpht. [lpu uaBecTHOM
3HaueHHH pacxopa Boabi ¢ auamerp tpybomnpoBopa, paboTaoluiero
NIONHBIM CEUeHHEeM, MOXEeT GbLIThb ONpeAeNeH H3 YypaBHEHHsI\ Hepa3-
pBIBHOCTH TNOTOKa, T. €.

d=2+/q¢/(n- v). (3.5)

[Tpu NocTOsIHHOM 3HayeHHH pacxoja ¢ = COonst yBeaH4EHHE CKO-
pPOCTH ¥ MPHBOAHT K YMEHbUICHHIO AHaMeTrpa TpybompoBoaa H yBejH-
YEHHIO NOTepb Hamopa B HeMm H, Ha060POT, YMEHbILIEHHE CKOPOCTH —
K YBEJHYEHHIO JHAMETpa M YMEHbLICHHIO moTepb Hanopa. To u apy-
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Puc. 3.5. Cxemnbl npeaBapHTeNIbHOIO NOTOKOpAcnpepe-

JIEHH HA CAydaH:

a — MaKCHMAJbHOTO BOAOPA3GOPa; 6 — MaKCHMAALHOTO
TPAHIUTA BOAM B GAWHIO; 8 — MAaKCHMAAbHOTO BOAOPaE3-

Gopa npu noxape



roe okashBaeT BJHSIHHE Ha KOHOMH4HOCTH TpyGomnposona. Ouesna-
HO, YTO AOJ)KHA GHITH NMPHHATA CKOPOCTh, obecrneunBaioias Haubo-
Jiee IKOHOMHUYHBI AHaMeTp TpyGonpoBoja. KpHTepHem 3KOHOMHY-
HOCTH SIBJASIOTCA NpPHBEJCHHBE 3aTpaThi, BKJAOYAILIHE B ceGA Kak
KanuTa/jbHbie, TaK M 3KCIJyaTalHOHHbie 3aTpaTh [cM. QopmyJy
(1.12)].

Ha puc. 3.6 nokasan xapakrep 3aBHCHMOCTH MpPHBEJEHHBIX
3aTpaT H HX COCTaBJSIOWHX OT CKOpocTH v # anamerpa d. C yseau-
YyeHHeM CKOpOCTH (yMeHbLIEHHeM [HAMeTpa) KanHuTa/bHblie BJOXKE-
nus (E«K) ymenblaiorcs. IIpu atom akcniyarauuonnble satpatht C
BO3pacTaioT, TaK KaK YBEJIHYHBAIOTCA 3aTpaThl 3JEKTPO3HEPrHH
BCAEACTBHE pOCTa MOTEPb HAnopa B TPy6onpoBoAe. DKOHOMHYHAS
CKOPOCTb Us WJIH 3KOHOMHYeCKH HaHBbIrOJHEHIIHH nnamerp d, cOOT-
BETCTBYIOT MHHHMYMY NpHBejeHHbX 3aTpaTt [lmin.

a) 9)
ny - ) -
g const q const
M=£,K+C T
¢ Enk ExK Mmin
ﬂmu,
0 Vs U dy d

Puc 3 6. Xapaxkrep H3MeHeHHs [IPHBEJCHHBIX 3arpart:
a — OT CKOpOCTH ABHKEHHWA BOAHW, 6§ — oOT Auamerpa tpyGonposona

Ha puc. 3.7 npeacraB/eH Xapakrep 3aBHCHMOCTH nNpHBENEHHBIX
sarpar Il or pacxopa Boaw ¢ AJs CTaHJapTHHX Auamerpos di, da,
ds, di (d) <d; < d;<<ds). Kaxpomy ZAuaMeTpy COOTBETCTBYIOT
anauenua E.K,, E«Ko, E.Ks, E.«Ki, xapakrepusyiouine sarpatn Ha
CTPOMTE/BCTBO €IMHHUB JJHHB TpyGonposoda. JTH 3HayeHus OT-
JIOXKEHH Ha OCH OpJAHMHAT, TAK KaK OHH He 3aBHCAT OT pacxoja ¢.
[Tpu yBesHueHHH pacxofa BOAH 3KCI/yaTallMOHHLIE 3aTpaThl pacTyT,
NpHYEM HHTEHCHBHOCTb pocTa (KpHBH3HA JIMHHH) GoJiblie LI MEHb-
KX NHAMETPOB, YTO COOTBETCTBYET XapaKTepy H3MEHeHHH noTepb
Hanopa.

J18 KOHKpeTHOro 3HaueHHs pacxola ¢* B JaHHOM npHMepe Ha-
H6o/iee 3KOHOMHYHLIM ABAAeTcS JHaMeTP d2, COOTBETCTBYIOLUIHH MH-
HHMaJIbHOMY 3Ha4yeHHIO npusefeHHuX 3aTpaT [lumin. TOukH nepeceue-
HHSl KDHBBIX ONpenesioT 06JacTH 3KOHOMHUYECKH HAHBBIrOJHEHIIHX
pPacxonoB AJIf COOTBETCTBYIOIHNX AHaMmeTpoB: 0-¢, — Aas di; §i-q2 —
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ms da; qo-g3 — ans ds. Takum o6Gpasom, Aasi Kaxaoro auamerpa
cyulecTByer o6JacTh 3Ha4YeHHH PacxonoB BOAB, NPH KOTOPHIX AaH-
Hbil JHAMeTp SB/ISAETCS 3KOHOMHYECKH HAHMBHIOAHEHILHM.

[Tonoxenne W ¢opma KpuBBIX, MpeACTaBJEHHbIX HAa pHC. 3.7,
3aBHCAT HE TOJbKO OT JHamerpa, HO H OT marepuasna TPy6, yCJAOBHH
CTPOHTEIbCTBA M 3KCIUIyaTauHH TPy6GONpPOBOAA, KOTOPbi€ XapaKTepH-
3YIOTCSt 3KOHOMHYECKHM (akTopom I:

D = 87608vkm/ [102nab (E. + R/100)], (3.6)
rae & — CTOMMOCTb 3/1eKTpo3HepruH, py6/(KBt- u); v — Ko3pdu-
UHEHT HepaBHOMEPHOCTH pAacXOJOBAHHUS 3JHEPruUH, 3aBHCAILHA OT
ko3¢ dHLHeHTa HEPABHOMEPHOCTH NOTpeG/JeHH H MoJaud BOJb,

m E Kt Ty Enky+Cy  Enky+Cy Enliy+C,

d, d,

£

ds

|

|

|

|

! |

|

<l 11 9 | !

Sy S e !
_ vy ¥ .
0 9 9 g5 g

Puc. 3.7. Xapakrep uaMeHeHHs NpuBeREHHBX 3aTPAT OT PacXoia BOAb
AJISi CTAHAAPTHLIX AHAMETPOB

OpPHEHTHPOBOYHO MOXKeT GblTb NpHHAT pasBubM 0,7; n = 0,65...0,75 —
KITJ1 HacocoB, nopatiomux Bopy, E,=0,12..0,15 — orpacneso#t
KospdHuHeHT 3EdeKTHBHOCTH KAaMHTAJNOBAOXKeHHH; R — cymma
aMOPTH3aLHOHHBIX OTUHCJIEHHH, BKJAOUas 3aTpaTbl HA KallHTaJibHBIHA
PEMOHMT, H OTUHC/IEHHI Ha TeKyulWil peMOHT, %, NpHHHMaemas Mo
Tabn. 3.4; k, m, a, b — BejnHuHHB, NpHHHMaemble N0 Taba. 3.4 B
3aBHCHMOCTH OT MarepHasia Tpyo.

Ta6auua 3.4. 3uauenua seanunn » popmyaax (3.6) n (3.8)

Tpy6u Bennunun
k m @ R ) b B
" CraapHble 0,001790 5,1 1,4 4,6 53 1,9
YyryHuble 0,0Q1790 5,1 1,6 3,3 107 1,9
Ac6ecrouemenTHbe 0,001180 4,89 1,95 73 78 1,85
Xeneao6erounnie 0,001688 4,89 1,30 3,3 100 1,85
[Maacrmaccosbie 0,001052 4,774 1,95 4,6 150 1,774



B npakTuke pacueTOB MoJb3ylOTCA TaGadUamMH NpeneabHbIX pac-
xonoB (Taba. 3.5), B KOTOPbIX A/ TPYG KaxKa0ro fHaMeTpa yKa3aHbi
HHXKHAA U BEpPXHSA FPAHHUBI KOHOMHYECKOH LeNeco06Pa3HOCTH HX
HCMO/Ib30BaHUA. IJTH TaOaHibl COCTaBJeHbl AJA HaHGoJee uacTo
BCTpeyaloinXcsi 3HaYeHHH 3KOHOMHuecKoro ¢akropa 9. = 0,5; 0,75;
1,0.

Ecnu ¢akTHyeCcKoe 3HaueHHe 3KOHOMHuecKoro ¢dakropa 3y, on-

Ta6auua 3.5 [Ipenenvunie IKOHOMHUECKHE PACXOAN, J/C

. SKOHOMHUeCKHH ¢ akTop
Yeaoshnh
npoxon,
Lo 93=05 3=075 3=10
[Mpeneant ’
HHXHH#A BEPXHHH HHXHH# BEPXHHH HHXHHH BEPXHHH
i 1 2 3 4 5 6 7
Cranvroie Tpybot
100 9,3 13,4 8,1 1,7 7,3 10,6
125 13,4 19,0 11,7 16,6 10,6 15,1
150 19,0 25,0 16.6 21,8 15,1 19,8
175 25,0 33,4 21,8 29,2 19,8 26,5
200 33,4 53,0 29,2 46,0 26,5 42,0
250 53,0 82,0 46,0 71,0 42,0 65,0
300 82,0 118 710 103 65,0 93,0
350 118 161 103 140 93,0 128
400 161 211 140 184 128 167
450 211 268 184 234 167 213
500 268 360 234 315 213 286
600 360 507 315 443 286 402
700 507 676 443 591 402 537
800 676 888 591 776 537 705
900 888 1130 776 987 705 897
1000 1130 1528 987 1335 897 1213
1200 1528 2197 1335 1919 1213 1744
1400 2197 2810 1919 2455 1744 2231
1500 2810 3248 2455 2838 2231 2578
1600 3248 6774 2838 5897 2578 5333
Yyeynnoie TpyGot
100 6,6 10,6 57 9,4 52 8,4
125 10,6 16,8 9,4 15,0 8,4 133
150 16,8 28,3 15,0 25,3 13,3 22,4
200 28,3 51,2 25,3 45,8 22,4 40,6
250 51,2 82,2 45,8 73,5 40,6 65,3
300 82,2 121 73,5 108 65,3 96,0
350 121 167 108 149 96,0 132
400 167 220 149 197 132 175
450 220 286 197 254 175 227
500 286 394 254 352 227 313
600 394 581 352 518 313 461
700 581 808 518 722 461 642
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[Tpodoancenue Taba 3.5

Y CnoBHbE JKOHOMHYeCKuiA (akTop
NpoXxoa,
- 3=05 3=075 3=10
Mpexenw
HUKHHH BepXHHi HHXKHHA BEPXHHii HUKHHE BepXHHil
t 2 3 4 5 6 7
800 808 1080 722 966 642 867
900 1080 1396 966 1250 857 1110
1000 1396 1930 1250 1725 1110 15632
Acbecroyementnoie TPYybol
100 11,7 10,2 9,2
150 11,7 25,4 10,2 22,1 9,2 19,9
200 25,4 48,7 22,1 44,0 19,9 40,7
250 48,7 78,2 44,0 71,0 40,7 65,3
300 782 114 71,0 103 65,3 95,6
350 114 160 103 144 95,6 133
400 160 240 144 217 133 201
500 240 791 217 689 201 623
JKenesoberonnvie Tpyboi
500 420
600 420 485 364 329
700 485 690 364 420 329 380
800 690 933 420 599 380 541
900 933 1216 599 809 541 731
1000 1215 1665 809 1063 731 952
1200 1665 2187 1053 1444 952 1305
1400 2187 3l 1444 1896 1306 1714
1600 311t 7782 1896 2697 1714 2438
[1aacTmaccosvie Tpybo
110 59 8,8 5,1 7,6 4,6 6,9
126 8,8 11,9 7.6 10,2 G,9 9,2
140 11,9 13,7 10,2 11,9 9,2 10,7
160 13,7 18,2 11,9 15,7 10,7 14,2
180 18,2 24,4 15,7 21,1 14,2 19,0
200 24,4 32,4 21,1 28,0 19,0 25,2
225 32,4 41,8 28,0 36,1 25,2 32,6
250 41,8 55,4 36,1 479 32,6 43,2
280 56,4 78,9 47,9 68,2 43,2 61,6
315 78,9 105 68,2 90, 61,5 81,5
356 105 156 90,4 134 81,56 121
400 156 208 134 180 121 162
450 208 285 180 246 162 222
500 . 285 378 246 326 222 294
560 378 522 326 451 294 406
630 522 1260 451 1089 406 982

NMpuemeuanne Jlas naactmaccosbix Tpy6 B rpade | AaHbl 3nayeHHn HapyxHOro
nnamerpa Tpy6, MM
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penejeHHoro no gopmyse (3.6), oraHyaercs oT TaGJMYHBIX 3HAYEHHH
J:, pacyeTHBIl pacxol KOPPeKTHPYIOT 1o ¢opmyie

Guono = G /3 . (3.7)

[To ckoppeKTHPOBAHHOMY PACXONY Gxopp B KOJMOHKE TaGJMLBI Mpe-
AeJbHbIX pacxofoB (TabJa. 3.5) ¢ MPUHATHIM 3HAYeHHeM Jr HAXONAT
3KOHOMHUeCKH HaHBbiropHeHuwni nuamerp. [Ipn xoppekTHpoBke pac-
YeTHOTO pacxofia Leslecoo6pPa3HO MOJb30BATbCS 3HaueHHeM = |
H cooTBeTCTBYIOWeH rpadoil TaGaHUB NpeAeAbHBIX PAacXOLOB.

[Tpu orcyTcTBUM Tabauubl NpefesbHLIX PACXOAOB, a TakXKe MPH
MpoOBeNeHHH pacuyeToB Ha IDBM 3KOHOMHYECKH HaHBBITOLHeHLIHH
JuaMmeTp onpeneasior no dopmyJe

I t+p s

d, =3yt (3.8)

B ta6anunax ¢. A. IlleseneBa (cm. Ilpunoxenne 4) KUpHbIMH
JHHUAAMH BbifieseHbl 3HaueHHa v U 1000 ansi 3KOHOMHYECKH HAMBHI-
rojHeHlINX JHAMEeTPOB NpPH 3HAaYeHHH 3KOHOMHMYeckoro dakTopa
3=0,75.

@ OnpegencnHHe AHaMeTpoBs TPYG y4acTKOB CETH H BOAOBOAOB.
Ha3naueHne nuameTpoB TPy6 yuyacTKOB CE€TH W BOJLOBOJOB SiBJSieTCS
elie OJHHUM KIIOYEBLIM 3TANOM MPOEKTHPOBAHHS JHHEHHOH 4YacTH
cducTembl BojocHalxeHusi. IMeHHO OT Toro, xakue nuaMeTpbl OyAyT
NpHHATHI, 3aBHCHT (aKTuueckoe MOTOKOpAaCHpefeJeHHe, a 3HA4YHT, H
ypOBeHb HAJE€XKHOCTH Bcel CeTH H BOJOBOAOB, MX 3KOHOMHUHOCTB.

3anaya COCTOMUT B TOM, UTOOGbl MPH HPHHATOH KOH(PUTypauuH
CeTH NOCTHYb MAKCHMAaJbHOH HaJeXHOCTH IPH MHHHMAJIBHBIX 3aTpa-
Tax.

MakcuMmanbHash HafeXHOCTb JOCTHraercsi IyTeM Ha3HauyeHHs
pPaBHBIX JHAaMeTPOB B Npefesax KaKIoro XapaKTepHOTO CeuyeHHsi
cetH (cM. Ha pdc. 3.1 ceuenns 1..VI). J1o obecneunBaer B3aumo-
3aMEHSIeMOCTb, PABHO3HAYHMOCTb, PABHOHAJEKHOCTb TPAH3UTHBIX Ma-
THCTpaJell, a 3HAYMT, U MAKCHMAaJbHYI0 HaJeXHocTb ceTH. Kpome
TOTO, PaBHBIE B CEUEHMsIX AMAMETDPH MO0/10XKHTEJBHO BJHSIOT Ha KO-
HOMHUYHOCTBb CETH, a TAKXKe Ha yN0OCTBO €e CTPOHTEJ]bCTBA H IKCIIY-
ataimH.

Munumym 3aTpar o6ecrneyuBalOT Ha3HAYEHHEM FKOHOMHYECKH Ha-
HBHIOIHeALIHX nHaMeTpoB Tpy6 yuactkoB ceTH. OcyliecTBIAIOT 3TO
caepyomum o6pasom. I[lo cxemam npexBapUTEILHOrO MOTOKOpPAclipe-
HeJleHHsl JJIsi BCeX PacueTHbIX cJyyaeB OMNpPEAesiOT cpelHHe B ce-
yeHHAX pacxoibl. [To HauGosbWKM cpenHHM pacxonam JUisi ciaydyaes
MaKCHMaJbHOTO BOJOpa36opa WJH TpaH3HWTa BOAB B GauiHIO MO
TabGJHLe NpeAc/bHbBX 3KOHOMHUECKHX PACXOM0B C yueToM (pakTHue-
CKOTO 3HauYeHHUsI 3IKOHOMHYECKOro (akTopa ONpeaessiioT 3KOHOMH-
4yecKM HaMBbIrojaHeflline AHAMeTpbl, paBHble B IMpefeJax KaxKAoro
ceuenus. IIpu 3TOM oOlEHHBAOT yBeJHYeHHe MOTepb Hamopa IIPH
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nponycKe yepe3 Ha3HAUEHHble JHaMeTPbl CPELHHX PacXxoloB B ceye-
HHAX JJs ciydyas TyW€HHs noXapa B 4Yac MaKCHMaJjibHOrO BOJO-
notpebaenns. )KesaresbHo, 4TOGb CyMMapHOe yBeJMYEHHE MNOTepPb
HATOPA B CETH W BOJOBOAAX He MpeBbILIANO pasHHUB MeXIy Tpe-
O6yeMbiMH CBOOGONHBIMH HamopaMH [OpPH HOpManabhoH pabore W mpH
noxape. J1ocTHraioT 370ro nyreM KOPPEKTHPOBKHM B CTOPOHY YBEJH-
YeHHsI JHAMETPOB Yy4acTKOB ¢ MAaKCHMaJibHbIM FHAPABAHYECKHM YKJIO-
HOM. BoiosiHeHHe 3TOfl peKoMeHpalHd o6ecrneuuBaeT BO3MOMKHOCTb
Haub6ojee 3KOHOMHYHOrO cnocoba mpofycka MPOTHBOMOKAPHOro pac-
XOfa B 4achl MakCHMaJibHOro BoaonorpebJieHus — 6e3 yCTaHOBKH
B HAacOCHOH CTaHUHH BTOPOrO MOAbEMA CHelHaJbHBIX MOMXKAPHBIX
Hacocos. Ecin noxkapHble Hacochl OKaXyTCs BCE Ke HeOOXOLHMBIMH,
TANOpPA3MeEpP HX MOXKeT ObITb MPHHAT TAKHM XKe, KAK H XO3AHCTBEH-
HBIX HAacOCOB.

HduaMerpbl mepeMblyeK, OCYuleCTBAAIOUWIMX Nepe6pPOCKY TpPAH3HT-
HbIX PAacXOf0OB HPH aBapHAX HAa MAarHcTpa/sx, Ha3Ha4yalT KOH-
CTPYKTHBHO M MNPHHUMAIOT DaBHbLIMH JHAaMeTpaM MardcTpaJibHbiX
JIMHHH, CJAeAYIOIHX 338 JaHHBIMH MepeMbIYKaMH.

Juamerpbl 3aMBIKalOWHX y4aCTKOB TaKKe MPHHHMAIOT KOHCTPYK-
THBHO H HAa3Ha4yaloT HA ONMH THMOPAa3Mep MeHblle AHAMETPOB KO-
HEeYHbIX y4acTKOB MardcrpaJjeil, HO He MeHee 100 mMM.

Ha cxemax ¢ npegBapHTe/ibHBIM  MOTOKOpPAaciipedeiieHHEM
(cM. puc. 3.5) yKa3blBalOT 3HAUEHHS OKOHYATENbHO MPHHATHIX JHA-
MeTpoB Tpy6, ONHHAKOBbIE NJisi BCEX PAacCHeTHLIX CJy4aes.

IluaMeTpbl BONOBONOB HA3HAYalOT SKOHOMHUECKH HaHBbLIrOAHEH-
ude IJiA pacyeTHOro pacxopa:

g =Q/n,

rae n — KoJauyectBo BogoBonoB (cm. § 3.1); Q — pacxoA Boawl, npo-
XOASILiHA MO n BONOBOAAM.

B ciyvyae noak/ioyeHHs BOJOHamopHOH GallHH K BOXOBOAAM
(puc. 3.8) pacxox Boan Q '
O6yner pasHbIM IJISl pa3Jind- 85
HBIX HX yyacTkoB. [isis BO- HC-2 ?4
ILOBOMIOB Ha y4acTKe OT Ha- ;{j
COCHOR CTaHUHH BTOpPOrO ! 2 3
nogbeéMma N0 TOYKH MOAKJIO-
yeHHUsi BOmOHamopHOH Gaui- Puc. 3.8. PacueTHnie y4aCTKH BOZOBOJOB
HH (y4yactoKk [-2) pacxon
BOAb Q paBeH MaKCHMaJibHOH Mojaye HAaCOCHOH CTAHLHMH, HA ydyacr-
K€ OT TOYKH MOAK/IOUEHHS BOJOHAnOpHOH G6GauiHU JO TOYKH NpH-
MbIKaHH K ceTH (y4acTok 2-3) — MAKCHMaJibHOMY 4acOBOMY BO-
ponotpeGaennio. [as tpyGonpoBopoB (ydactrok 2-4), MNOAKJIO-
YaIOIUHX BOJOHAMOPHYIO 6auiHio (K CeTH HJH K BOJOBOJAM), pac-
xo4 Q TPHHUMAIOT PaBHbIM MAaKCHMaJIbHOMY MOCTYIUIEHHIO BOJb B
6aKk HAM MaKCHMallbHOMY pacxony M3 Hero. Haxoast ero B coor-
BeTCTBYIOWHX rpadax Ttabauubl AJAf ONpeNeseHHs peryJiupyloleH
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BMECTHMOCTH BOJOHAMOPHOH GaiiHu (8 NpHMepa, paCCMOTPEHHOTO !
B Taba. 1.11, 3ro 3Hauenue pasHo 1,14 % 0T Qeyrmax)- ;

BOllOBO}lb! AOJXKHDI GbITh poBepeHbl HAa nponyck 70 % pacueTHo-
ro pacxoila BOAbl uyepes n—l HUTKY B COCTaBe NPHHATOH CHCTeMBI |
MOJAYH M pacnpelleeHHs BOALbI. )

Paccmotpum npumep HasHaueHHs JMaMeTPOB Y4aCTKOB BOZO- |
NPOBOAHON CeTH, NpeiBapHTeNbHOE MOTOKOPacHpeneneHHe a8 KOTO- |
pod npencraBneHo Ha cXxemax pHc. 3.5. B naHHOM mnpumepe nHk-
TYIOULIHM ABJfAETCA cJyuall MakCHMaJbHOrO TPAH3HTA BOJAH B GalliHIO,
NPH KOTOPOM CPEAHHe DACXOAB BOMH B XapaKTeHLIX CeueHHsX
Qi =169 a/c, QL =137,6 a/c, QI =887 a/c Goabue, uem B
MepHOI MaKCHMalibHOro BojopasGopa. [IpuHAB uyryHHbie BOAONPO-
BOAHBle TPYObl M 3HaueHHe KOHOMHueckoro ¢akropa 3= 0,75 no
Taba. 3.5 uan no [Ipunoxennio 4, onpenensieM >KOHOMHUECKH Ha-
uBbIroAHe#mne pHamerpnl. [as pacxoma 169 a/c (yuactku -2,
1-9, 1-8) 3SKOHOMHUECKH HAMBBLIFOJHEHLUIHM JHAMETPOM SBJASIETCA
d, =400 Mwm; ans pacxopma 137,6 a/c (yuacrku 2-3, -9, 7-8) —
d; =350 mm; paa pacxona 88,7 a/c (ydactku 3-4, 5-9, 6-7) —
d, = 300 MM. YuacToK /-9 NpHHALJIEXKHT NMEPBOMY H BTOPOMY ceue-
HHAM, HAMETp ero NPHHHMAaeM MO MAKCHMAaJbHOMY 3HaueHHIO, T. €.
d = 400 mm.

Iuamerpsl nepembluek (yuactku 3-9 W 7-9) mnpHHHMAaeM KOH-
ctpyktuBHo d = 300 MM, T. €. paBHBIMH JHAaMeTpaM MOCAENYIOMIHX
marucrpajeit (ysactkos 3-4, 5-9, 6-7), NuaMerpbl 3aMblKalOLIMX
yuactkoB 4-5 H 5-6 npHHHMAaeM TaKXe KOHCTPYKTHBHO d = 250 MM —
Ha OJIMH THIOpa3Mep MeHblie NpeAblAYUIHX MAarucTpanei (y4acrkos
3-4, 5-9, 6-7).

JlaHHble nHamMeTpbl NPHHHMaeM OJMHAKOBBIMH [l BCeX pacuer-
HBIX C/lyyaeB M HMX 3HaueHHsl MOKa3blBaeM Ha yyacTKaX pacyeTHbIX
CXeM CeTH.

3.4. Motepu Hanopa B BOAONPOBOAHLIX Tpy6ax

[Torepu Hamopa npu NBHXKEeHHH BOAB MO TPy6aM NponopuHoHalb-
Hbl HX JJIHHE H 3aBUCAT OT Auamerpa TpyOl, pacxona BOmbl, Xapak-
Te€pPa H CTENMEHH LIepOXOBATOCTH CTEHOK Tpy6 (T. €. oT THma KW MaTte-
puana tpy6) M OT 0OJMACTH THAPABAHUECKOrO pexHma WX paborhbl.

B npakrtHke HH3KEHepPHBIX pacyeToB HaHGOJiblee pacrHpoOCTpaHe-
HHe MoJjyynia dopmyaa

h = sol8q”, (3.9)

rie h — nNoTepH Hamopa MO JJiIHHE PaCYETHOrO ydyacTka, M; S, —
yleJbHOEe THAPaBJ/HUeCKoe CONPOTHBJAEHHE TpYOONpoOBOAA, MPHHHMA-
0T o Taba. 3.6...3.9 B 3aBHCHMOCTH OT MaTepuana Tpy6 U NPHHATOM
eMHHIBI H3MEepEeHHs pacueTHOro pacxofa ¢; & — kosadpdpuuHeHr,
YUHTHIBAIOWHA 06/1acTh FHAPAaBJAHYECKOro pexHMa pabGorel Tpy6o-
nposoja; nNpuHHMaior no Ta6d. 3.10 B 3aBHCHMOCTH OT CKOPOCTH
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Tab6anuma 36 3HaueHHs yHAeAbHBIX CONPOTHBACHHH So AASl METAJJHYECKHX TPYO
(nas g 8 a/c)

Ycaos 3HaueHUa Sg AAA TPY6 ymo}’ 3uauennn Sg Aas Tpy6
HBIH Hblit
?(Ic))?l' CTaJbHBIX GYTYHHBIX ];(gi' CTaABHBIX HYryHHBIX
MM MM
100 1,729.10~* 3,117-107* 500 5,784.107® 6,778-107°
125 7,636-107° 9,672-10~° 600 2,262.1078 2,596.107°
150 3,065.-107° 3,711-1078 700 1,098-10~® 1,154-107°
175 2,079.107° — 800 | 5514-107° 5,669-10~°
200 6,959-107° 8,092-10°° 900 2,962-107° 3,074.107°
250 2,187-107° 2,528-10°° 1000 1,699-10~° 1,750-107°
300 8,466-1077 9,485-1077 1200 6,543-101° —
350 3,731-1077 4,365-1077 1400 2,916-107*° —
400 1,907.1077 2,189.10~7 1500 2,023-107"° —
450 9,928-107% 1,186-10~7 1600 1,437-1071° —

Tab6anua 37. 3nauedus YAEAbHBX COMPOTHBACHMH So AAA acGECTONEMEHTHBIX
Tpy6 (mas g B a/c)

YcnoBubii npoxon, YaenbHOe CONPOTHB- Ycaosunii npoxox, [ YaeabHoe €ORPOTHB-
MM JeHHe Sp MM neHue So
100 1,877-107* 300 9,140.1077
150 3,155.10~° 350 4,342.1077
200 6,898-10° 400 2,171-1077
250 2,227-10°° 500 7,138-107°

TaGauua 3.8. 3HaueHHs yAeAbHBX CONPOTHBAEHMH So
AAs xeaedoberonknX TPY6 (man g B8 a/c)

YcaoBrBlA npoxon, Yaelbioe CONPOTHB- YcaoBHui mpoxon,
MM nenHe So MM

Yaeabhoe COnpoTHB-
Jleldne Sy

500 6,323-107° 1000 1,732.10~°
600 2,454.107° 1200 6,723-1071°
700 1,102-10°® 1400 3,021-107"
800 5,515-107° 1600 1,510-107°
900 2,992-10°

IBHXKEHHS BOABl U, M/C, g — pacueTHbI pacxop BOABl HAa y4acTKe,
ar/c.

Jinst OMHOrO M TOTO e yyacTKa NpousBeleHHe Sol = s — colpo-
THBJIEHHE yuacCTKa — siBAsiercsl mocTosiuHbiM. Torna dopmyna (3.9)

PUHAMAET BUA
h = s6q”. (3.10)
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Ta6naniua 3.9 3unaueHns yACAbHBIX CONPOTHBACHRA So
BAs maacrMaccoswX TPpy6é (mas g B a/c)

Hapyx#blit 3HaueHHs so AAA TPpy6 THna

* IHamerp,
MM ca c T
110 — — 3,239.10™*
125 — — 1,667-10~*
140 — — 9,162.1075
160 — —_ 4,591.107°
180 — — 2,476-107°
200 — —_ 1,426-1075
225 — — 7,715-107°
250 — — 4,454.107°
280 — —_ 2,459.10°°
315 — 8,761.10™7 — '
355 — 4,662-10~7 —
400 — 2,502-1077 —
450 — 1,351-10~7 —
500 6,322.10°° — —
560 3,495.10~* — —_
630 1,889.10~* — —

Ta6nuua 310 3nauenns nonpasouHnX KoapdHunenros § K pacueTHnM
3HAYEHHAM So BJAS BOLONPOBORHLIX TPYG
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v, 3nauennsa & aasa Tpy6 u, 3uauenns & s Tpy6

M/c m/c

CTaNbHHX| ac6ecto nract cranbubix | aclecro ‘nnacr

H YYTYH- | UEMEHTHEIX | MACCOBHIN H UYTyH- | UeMEHTHHXS@NaCcCOBRIX

HBIX H Keneso HEIX H Neneso-
6eTOHHEIX GETOHHKIX

0,2 1,41 1,308 1,439 1,3 1,0 0,963 0,943
0,25 1,33 1,257 1,368 1,4 1,0 0,953 0,926
0,3 1,28 1,217 1,313 1,5 1,0 0,944 0912
0,35 1,24 1,185 1,268 1,6 1,0 0,936 0,899
0,4 1,2 1,158 1,23 1,7 1,0 0,928 0,887
0,45 1,175 1,135 1,198 1,8 1,0 0,922 0,876
0,5 1,15 1,116 1,17 1,9 1,0 0916 0,865
0,55 1,13 1,098 1,145 2 1,0 0,91 0,855
0,6 1,115 1,082 1,23 2,1 1,0 0,905 0,846
0,65 1,1 1,069 1,102 2,2 1,0 0,9 0,837
0,7 1,085 1,056 1,084 2,3 1,0 0,895 0,828
0.75 1,07 1,045 1,067 2,4 1,0 0,891 0,821
0,8 1,06 1,034 1,062 2,5 1,0 0,887 0,813
0,85 1,06 1,025 1,043 2,6 1,0 0,883 0,806
09 1,04 1,016 1,024 2,7 1,0 0,88 0,799
1,0 1,03 1 1 2,8 1,0 0,876 0,792
1.1 1,015 0,986 0,981 2,9 1,0 0,873 0,786
1,2 1,0 0,974 0,96 3 1,0 0,87 0,78




Ilasi MeTajiHyeckuX TPY6 NPH CKOPOCTH ABUKeHHs Boabl = 1,2 M/c
ko3dduuuent § = 1 (cm. ta6a. 3.8). B atom ciayuae norepn Hanopa
paBHBI

h=sq?. (3.11)

3ta gopmysia Hcnoab3yeTcs NJis ONHCAHHUS THApPaABJAHYECKOH Xapak-
TEPHCTHKH BOJOBOJAOB MIPH MIOCTPOEHHH I'PacHKOB cOBMeCTHOH pabo-
Tbl HACOCOB H CHCTeMbl TPY6GONpPOBONOB.

Ewe Gonee yacTo B npakTHKE HHIKEHEPHBIX PacyeTOB HCMOJb-
syior Tabanubl . A. llesesesa (cm. Ilpusioxenue 4 ), B KOTOPHX
B 3aBHCHMOCTH OT maTepHajia BOJONPOBOAHHIX TPYS A (QHKCHPO-
BAaHHbIX 3HAueHHH pacCyeTHOro pacxona g,!J/c, NaHbl 3HaAYeHHs
ruapaBauyeckoro ykjaoua 1000i u cKOpPOCTH NBHKEHHS BOIH U, M/C.
B sroM ciayuae moTepH Hamopa Ha yuyacTke h, M, onpeneasiioT 10
¢dbopmyiie

h = 1000i [, (3.12)

rge 1000i — ruppaBanyeckdil ykJoH (morepu Hanopa, M Ha | kM
JauHbl Tpybonposona); [ — pjiHHA yyacTka TPy6GonpoBopa, KM.

B Ipuaoxenun 4 paua BoiGopka u3 tabauy P. A. lllepenesa
JJIsl CTAJbHbIX H YYTYHHBIX TPYG.

B Tta6a. 3.11 pman npumep pacuera BOLOBONOB, NMPHMBIKAIOUIMX
K BOJOIIPOBOJIHO# CeTH, XapaKrephble cjiydyad paboThl KOTOpOH mpen-
craBieHbl Ha pHc. 3.5. TpyGbl NpHHATH CTajibHble, SKOHOMHUYECKHH
¢akrop D= 0,75. Pacuer morepb Hamopa BHIMOJHEH € MOMOLLBIO
tabauy @. A. lllepenena. Tak, s pacuernoro pacxoza ¢, = 272,564 /c

Ta6auuma 311. Pacyer BonoBOOB

HaumenoBauue Hdauua, | Koamue- | O6wuiz | Pacuer- | Quamerp,| [lorepu
BOJOBOJOB M CTBO pacxoj, Hhuifi MM Hanopa,
BOJOBO- ajc pacxoz, ' M
0B afe

Cayuat maxcumarvrozo sodopasbopa

Boaosoas or HC-2

1o cetH 3000 2 545 2726 500 12,8
Bogosoanl or BB o
+CeTH 50 1 119,} 119,1 350 0,3

Cayuail MaKCuMaabRO20 TPAHIUTA
Bogosoan ot HC-2

B0 CETH 3000 2 545 272,5 500 12,8
Bonosoan ot BB 1o
CeTH 50 1 135,7 135,7 350 0,4

Caywall makcumarsnoeo 6odopasbopa npu noxape

Boaosoas or HC-2
RO CeTH 3000 2 744 372 500 24,0




¥ crajibHbiXx TpyG d==500 MM (SKOHOMHUECKH HaWBbLIrOAHEHLINH
nuamerp) B [Ipunoxennn 4 Haxoaum 1000i = 4,28 u v=13 m/c.
B BogoBojax HauHOH /==3 KM moTepu Harnopa cocTaBafioT h =
= 1000{ /= 4,28- 3=12,8 m.

3.5. Tmppasnnveckas yBsiaka BOAONPOBOAHON CETH

PasnuualoT BHYTPEHHIOD M BHEIIHIOK YBA3KY BOAOINDPOBOAHOH
cetd. Llenbio BHyTpeHHeH yBA3KH ceTH RBJAeTCHA OlpeleleHHe UCTHH-
HbHX PacXofOB BOJb Ha ydacTKaX cerd npu (UKCHPOBAHHLIX 3Haue-
HUSIX nojay BOAbl B ceTb U OT60pOB U3 Hee. 1lesbio BHelllHeH yBA3KH
CeTH SIBJAETCH onpenejleHHe HCTHHHBIX napamerpoB (Q, H) Boxo-
nuraTene, 3HayeHuH HedUKCHPOBAHHLIX OTGOPOB M PACXOAOB BOAHI
Ha y4yacTKax ceTH. )

Hna uHXKeHepHBbIX pacueroB, obecrneynBaioUX MPOEKTHPOBAHUE
BOJONIPOBOJHON CeTH, KaK NPaBUJIO, AOCTATOYHO BHyTPEHHEH YBA3KH
ceTH. BHeuiHI0I0 yBA3Ky BHINOJHAIT JAJs 0ojee JeTasbHOTO aHaau3a
paboTH cHcTeMHbl NOJAYM M pacrpejieneHHs BOLbI, U el JOMKHA [pel-
LIeCTBOBATb BHYTPEHHAA YyBsA3Ka, [0 pe3y/lbTaTaM KOTOPOH nonpbu-
paloT TpebyeMblie XapaKTepHCTHKH Bojonuraresed (HacocoB).

Il BLINONHEHHA BHyTpPeHHeH yBsI3KM HEOGXOJMMO 3HAaTbh KOH(pH-
rypauHiO ceTH, MecTa M (HKCHPOBAHHLIE 3HAueHHS rojady BOAB B
cerb u or60pPOB M3 Hee, JJHHDI, AMaMeTpbl H Martepuana Tpyb yuacr-
KOB. YBfi3Ky CeTH (KaK BHYTPEHHIOIO, TaK H BHEIUHIOI) BbINOJHSAIOT
HTEDATHBHLIM CrocOGOM [yTeM [OC/aeN0BaTeabHOH KOPPEKTHPOBKH
HayaJbHOro NMOTOKOpAcIpeleqeHHs pH cOXpaHeHUH GajaHca pacxo-
IOB Bojbl B y3j1ax. PopmaJibHHIM NPU3HAKOM yBfI3aHHOH ceTH fABJA-
eTcs PABEHCTBO HYJIO ajre6panyeckoll cyMMbl NoTepb Hafopa (HYE-
30K) BO BCeX 3J€MEHTApHLIX KOJibliaX W 10 BHEIIHEMy KOHTYDY.
Ilpn pyuHom cuere HeBsi3Ka B KOJIbilaX, KaK MpaBHJO, He NOJKHA
npesbiiath +0,5 M, no BHewinemy KouTypy — =4 1,5 M. [lpn pacuere
Ha IOBM ponyctuMyio HeBA3Ky B KOJbLAX [ej1eco00pa3Ho MPUHH-
MaTh B npejpeiaax +0,1 m.

CyuiecTByloT passmuHble MeTOAbl YBA3KH KOJbLEBLIX BOAOMNPO-
BOJAHbIX cered. HauGosee winpokoe pacrnpocTpaHeHHe NOJIYYHJ METOR
Jlo6aueBa—Kpocca. 1ot MeTon Moxer ObiTb HCIONb3OBAH Kak IpH
pyunowm cuere, TakK H npu pacyere Ha IBM. Cymnocts Metona Jloba-
uyea—Kpocca 3akaioyaercs B TOM, YTO [ONPABOYHbIE PACXOMdbl
OJHOBPEMEHHO BHOCATCS BO BCe 3j€MEHTAPHble KOJblia HAa KaxioH
CTyTlieHH HTEPAIHOHHOro Mpoilecca, a HX 3HAYEHHS OnpejefsioT B
3aBHCHMOCTH OT BeJHUYMH HEBA30K B KOJblaX, T. €.

Agj= —Ah;/[23(sq)/], (3.13)

roe Ag;-— nonpaBouHbli pacxon BoIbl B j-M 3jJ€MEHTAPHOM KoJble,
afc; Ahj — anrebpaunueckas (c yueTom 3HAKOB) CyMMa OTepb Harno-
pa (HeBfi3ka) B j-M KoJjble, M; X(sq); — cyMma TpOH3BeleHHH co-
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MPOTHBJICHHs S HA pACXDA ¢ Y4acTKOB, o0pa3ylOuIHX paccMaTpH-
BAEMOE JJ1EMEHTAPHOE KOJBLO j.

[Ipu pyuHom cuere yBA3Ky CETH BHINOJHAIOT B TaGauuHOH dopme.
[lopsinok npoBefeHHs] pacueToB cjeAywumuid (npumep pacuera
cM. B taba. 3.12).

1. B Ta6auuy 3aHocAiT paHHble, XapaKTepu3ylOUIHE CTPYKTYpY
cetH (Ne kostei, Ne yuacTkoB, OJIHHBI H JMaMeTpbl yuacTKOB) H pac-
XOAbl BOJbl HA YYaCTKaX CEeTH, COOTBETCTBYIOMIHE HAUAAbHOMY
OTOKOPACIPEAEJEHHIO.

2. Has KaX/10ro y4acTka CeTH ONPe/ENSIOT CKOPOCTh /BHKEHHS
BOABI v-—4q/nd M/c, no taba. 3.6..3.9 — 3HaueHHn YMEJIbHBIX
CONPOTHBJIEHHI So, Mo Taba. 3.10 — 3HauYeHHs MONPABOYHBIX KOIDDH-
I(HEHTOB O, onpeneasioT COMPOTHBJIEHHS YUACTKOB § = Sol, mpoH3Be-
JleHHst Sq M moTepH Hanopa h = sq’. [loTepsiv HaNOpa NMpPHCBAHBAIOT
3HAKH «->», €Cc/ii IJif paccMaTpHBaeMOro KoJiblla I BHMKEHHE BOAbI
Ha Yy4YacTKe OCYUIECTBJSETCA M0 YACOBOH CTpe/iKe; «—» — NPOTHB
YacoBOH CTpENiKH.

3. Oas K3KIOTO KOJbUla ONPENensioT cymMbl 2sq ¥ HeBHA3KH
Ahj=Zh;= Z(sq%)].

4 AHaJIHSprlOT 3HauYEHHUS HEBA30K B KoJbilax. Eciin Bce HeBA3-
KH 0 a6COMNIOTHOMY 3HAUEHUIO MeHbile HaH paBHbl 0,5 M, a no BHell-
HEMY KOHTYpy meHee 1,5 M, cerb cuHraercs yBs3aHHoil. B mporuB-
HOM cjydae ajst Koaell, rae |Ah| > 0,5 m, no dopmyre (3.13) ompe-
AEJISIOT NOAPaBOYHbIE pACXoAbl. BBOAAT HX C yUeTOM 3HAKOB («+4» —
0 YaCOBOH cTpesike, «—» — APOTHB 4YacoBOH CTpEJKH) BO BCe
YYacTKH KOJibla, TEM CaMblM He Hapyllas 6anaHca pacxoioB B y3-
Jax, M fOoAy4alT HOBblE, CKOpPEKTHPOBAaHHbIE 3HAYEHHS PACXO/0B
Boabl Ha y4acrkax. [IpH 3ToM cilenyeT MOMHHTb, YTO 3HaK OpH HO-
MpaBOYHOM pacXoje yKasbiBaeT HalpaB/ieHHe BHECEHHS MONpaBKH
B 3aMKHYTBHIH KOHTYp. Eciu HanpasjieHHe AoOMpaBOYHOIO pacxoia
cOBMajaeT C HaNpaBJieHHeM JBHXKEHHS BOJb HA y4acTKe, TO HX CyM-
MHpYIOT, €C/IH HE COBNajaer, To Monpasky BeiunTaloT. Ecau 3navenne
noNnpaBoYyHOro pacxopa Gosibile 3HAYEHHSE pacXxona BOJblI HA y4acTKe
M HANpaBJ/ieHH® HX He COBMAAalOT, TO MOTOK «NEpPEeBOpauyHBAETCSH»,
T. €. HanpaBjsieTc B INPYryl0 CTOPOHY, YTO HEOOXOLHMO OTPa3HTb
Ha pacueTHOH cxeme.

Oco6oe BHHMaHHE HEOGXOMHMO YyAEAATh yUaCTKaM, OJHOBPEMEHHO
MPHHALMENKAUIMM ABYM KOJbllaM, HTOFOBbIH MONPABOYHBIA PaCXOA
KOTOPBIX COCTOHT U3 HOMPABOYHBIX PACXONOB 3THX KoJell.

Meron Jlo6auesa -—— Kpocca o6sanaer AoCTaTOYHO BLICOKOH CTe-
neHmo cxoaumoctd. OAHAKO Ha APAKTHKE BCTPEYAIOTCHA CiyuaH, Kor-
1ia HTepaUHOHHBIH NpolLecc He CXOAUTCH (CeTh He yBsi3blBaeTcst Mocie
GoJibllioro uHcaa ucnpasienuil). B Takom cayuae HanGoaee npoCTbiM
cnoco6oM MNPEONONEHHA NAaHHOH CHTY2IMH HABJASAETCH BbIMOJIHEHHE
HOBOFO HAYaJbHOro MOTOKOpAachpejeieHust H NOBTOPEHHe pacyeToB.

Jasi ruppaeinyeckoll yBA3KH CETH LIHPOKO HCMOJb3yeTCH TakXKe
merox M. M. Anuxpusmena. [IpumeHSIOT €ro NpH PyuyHOM cuere, Tak
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KaK OH BKJIOYaeT B ce6s JioOrHuyeckue onepaiuu, TpyaHo dopmanr
3yeMble H MO3TOMY 3aTpyaHAlOUIne MpuMeHeHHe IBM. Mertoa oueH
3¢ dexTUBHBIA NPH HAJMYHM y HCMOJHHTENS HABBIKOB pacyera.

CyurHocts MeToga M. M. AuppusimieBa 3akjaiouaercs B TOM, YT
NoMpaBoOYHbIE PACXOAbl MOTYT BBOAMTHCH KaK B OTAEJbHBIE 3JIEMeEH
TapHble KOJblla, TAK W B 3aMKHYThbie KOHTYpbl, OGbEeIHHSIOUINE HE
CKOJIbKO Kousel, NMpHYeM KaK OJHOBPEeMEHHO B HECKOJBKO KOHTYPOE
TaK M MOCeJOBaTeJNbHO.

3HaueHHe MOMPaBOYHOIO pacxoa B KOHTYpE, Ji/c, ONpeRensiorT I

dopmyJae

Agy = Lol

Sl (3.14

T€ §ep x — CPEAHHIA DACXOX BOABL HA y4acTKax, BXOASUIMX B KOHTY[

'

Tab6nanua 312 Tnpparasueckan yns3xa ceTH Ha cayuai

Ne Ne | HDauna [lpeaBapuTenbHoe pacnpeneneHne BOIH
KoAs | yuacr-| ywacr-
ua Ka Ka, M
q, d, v, [ s=s500! sq h=sq%
afc MM M/c
I 1—2 430 131 400 1,0 | 1,03 0,0001 0,013 +1,7
23 800 801 350 0,8 | 1,06 0,00037 0,03 +24
3-9| 430 | 26| 300 04 | 1,2 | 000049 | 0013 | +03
19 830 160 | 400 1,3 11,0 0,00018 0,029 —4.6
Ahi= —0,2m
1 1—9 830 160 | 400 1,3 {10 0,00018 0,029 +4,6
7—9 600 25130 04 11,2 0,00068 0,017 +0,4
7—8 800 99 | 350 1,0 { 1,03 0,00036 0.036 —35
1—8 370 186 | 400 1,6 | 1,0 0,00008 0,015 —2,8
2(sq)i1=0,097 Ahu=—1,3m
Agn=—(—1,3)/2.0,097=
=+6,7 a/c
I11 3—4 700 26 130 04 112 0,0008 0,021 —0,5
45 450 46 | 250 | 09 | 1,04 0,0012 0,055 +2.5
5—9 680 65 | 3001 0,9 | 1,04 0,00067 0,044 —28
3—9 430 26 300 04 | 1,2 0,00049 0,013 —0,3
2(sq)m=0,133 Ahmi=—1,1m
Agin= —(—1,1)/2-0,133 =
=41a/c
v 9—5 680 65 300 | 09 | 1,04 0,00067 0,044 +2,8
5—6 | 570 16 250 { 0,3 | 1,28 0,00184 0,029 +0,5
6—7 770 40 300 | 06 1,12 0,00082 0,033 —1,3
7—9 | 600 25 300 | 04 | 1,2 0,60068 0,017 —0,4
2(sq)iv=0,123 Ahy=16m
Aqiv=—16/2-0,123= —6,5 a/c
Ahbp=—0,5M
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a/c; Ahy — anre6panueckas CyMMa NoTepb Hanopa Ha yyacTKax KOH-
Typa (HeBA3KAa KOHTYpa), M; Z{hil« — cyMMa aGcoMOTHBIX 3HAYeHH#H
(6e3 yueTa 3HaxoB) NoTepb Hanmopa Ha y4yacTKax KOHTypa, M.

[TopanoK BLINOJHEHHA PacyeTOB CJAEAYIOUIHA (MpHMep pacuera
cM. Ha puc. 3.9).

1. Ha pacuyetHo#l cxeMe yKa3biBalOT MOCTOSIHHBIE BEJHYHHBI IJIHH
¥ IHAMETPOB YYaCTKOB CETH, a TaKiKe MOJJeXKaliHe KOPPEKTHPOBKe
pacxoibl BOAbi Ha4yadAbHOTO HOTOKOpACHpPeledeHHSA W COOTBETCTBYIO-
UlHe NMOTepH Hanopa, onpelensieMble no ¢opmyne (3.12).

2. 1A Xa)A0ro 3/71eMEeHTapHOrO KOJbla ONpeiessioT HEBA3ZKH
Ah;, no 3HauUEHHSIM H 3HAKAM KOTODbIX YCT2HABJHMBAIOT «leperpy-
JKEHHbIe» H «HEJOTPYKEHHbe» YYACTKH CeTH.

3. BoibupaioT 3aMKHYTHIH KOHTYpD, MO KOTOpOMY HeoGXOQHMO
MYCTHTh MONPAaBOYHLIA pacXoA. ITO caMas CJOXKHAA JOrHueckas

MaxcHMaasHoro Bopopasbopa meropom JloGawesa — Kpocca

1 ucfipasaenne Il ncnpasaenue
Agq q sq h, ™ Ag q sq h,m
n/c n/e
0 131 0,013 +1,7 0 {131 0,013 +1,7
0 80 0,03 +2,4 0 80 0,03 +-2,4
+4,1 30,1 | 0,015 40,4 0 30,1} 0,015 +0,4
+6,7 166,7 | 0,03 —5,0 0 166,71 0,03 —5,0
Ahi==—0,5m Ahi=—0,5M
+6,7 166,7 | 0,03 45,0 0 (166,7] 0,03 45,0
+6,74-6,5 38,2 | 0,026 +1,0 —2,6) 35,6 0,024 40,9
—6,7 92,3 | 0,033 —3,0 0 92,31 0,033 —3,0
—6,7 179,3 | 0,014 —2,6 0 [179,3} 0,014 —2,6
Ahu= 404 M A= 40,3 M
—4,1 21,9 | 0,018 —0,4 0 21,9] 0,018 —0,4
-+4,1 50,1 { 0,06 +3,0 0 50,11 0,06 +-3,0
—4,1—6,5 54,4 | 0,036 —20 42,6} 57,0] 0,036 —2,2
+4,] 30,1 j 0,015 —0,4 0 30,11 0,015 —0,4
Ahin== +0,2 M Ahlll:—-‘o
—4,1—6,5 | 54,4 ) 0,036 +2,0 +26| 57,0 0,038 +2,2
—6,5 951 0,017 40,2 426} 12,1 0,022 +03
+6,5 46,5 | 0,038 —1,8 —2,6{ 44,71 0,037 —1,6
+-6,74-6,5 38,2 | 0,026 ~1,0 —2,6] 356] 0,024 —0,9
Ahy=0

2(sq)iv=0,117 Ahv=—0,6m
Aqiv=—(—0,6)/2-0,117=2,6n/c
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27

29
, 2 800-350 IAY - 4/_4__0,95 -
21-5,1 —=e 4g,=5/C ] 174 - 8,6 777
41 s N\
o 16-47 s — 109-7,9
430~400 bhe-12 00l 5N, 450-25p
750~ 2,1 () T ral
195— Ah1=02 L~ 50-2,9
520 I Ah=07 55-35
545a/c 830- 400 3 580 - 300 VAL
7 173- 53 - 5
AN 176-5.8 90-52
BAhp=-2,3 B7- 6,4
370- 400 A~ 570~ 25
184-2,7 = ~
75-25 AN i 3914
35-19
% ’
770-300 J 32
5
=088-33 _ Fafe '
Lm—d,mm ¥r =783 =
/mm,-L———”/ 1215 18
¢l c=h,m 73 =—-2,T3';._= 9///5'
¢

Bhe=20+47+79-35-19-34-43-2,5= -10m

Puc. 3.9. ¥Ypaska somonposoanol cern merogom M. M. Auppuswena na cayya
MaKCHMAJbHOTO TPAaH3uTa BOAB B 6aIHIO

onepanusi, Tpebyioiias onpegeneHHblx HaBbikoB. Heo6xogumo mno-
ObITAaThC BbIOPATb TaKOH 3aMKHYTBIA KOHTYP # HampasJ/eh#e Mo-
IPAaBOYHOTO pacxofa, uToObl meperpyKeHHble y4acTKH (Mo BO3MOXK-
HOCTH 6OJ/iblI€E HX KOJHYECTBO) pa3rpy3uiHCh, a HEAOTPYKeHHbIE —
AOTPY3HIHCh. 3HaueHue MONPABOYHOrO pAacxofa ONpPefensiioT Mo
dopmyne (3.14).

4. B cooTBeTcTBuM ¢ NPHHATHIM 3HAYEHHEM H HalpaBJ€eAieM
[ONPABOYHOTO Pacxofd BHOCAT KOPPEKTHPOBKY B pacXoAbl BOJHI
y4acTKOB, BXOJSILIMX B TPHHATHIA 3aMKHYTHIE KOHTyp. JlaHHylo
NpoueAypy OTpa)kaloT Ha pacueTHoi cxeme. [l CKOppeKTHpOBaH-
HbIX 3HaueHu# pacxogos no ta6auuam ®. A. IlleeneBa onpeaensior
COOTBETCTBYIOIHHE [I0TE€PH HAllopa W HOBble 3HAYEHHS] HEBA3OK B
KOJbLAX, y4acTKH KOTOPBIX BOWIMM B jgaHHbi KOHTYp. [Ipouenypy
NOBTOPSIOT JI0 AOCTHXKEHHS [JONMYCTHMBbIX HEBF30K BO BCeX KOJbLAX
H 10 BHELIHEMY KOHTYpY.

3.6. Onpeanenenne NbE3OMETPHUECKMX OTMETOK M rpapuueckoe
nNpeacCTaBnenMe pesynbrartoB FMAPABANYECKOro pacuerta

Pacuer nbe3oMeTpHuecKHX OTMETOK BBIMOMHSHOT ¢ Leablo obecie-
yeHHsl TpeGyeMbIX HANOPOB B CHCTEMe [IOAA4YHM H pacnpejpeneHuHs
BoAbl. Ilo 3THM oTMeTKaM ompexensioT HEOGXOAMMbIA HAOp HACOCOB
BTOPOTO [IOJbEMa M BHICOTY BOJOHANOPHOH GaLIHH.
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st pacyeTHBIX ciyyaeB MakCHMaJbHOTO BOAOpPas3bopa, a Takke
foKapa B IepHOJ HAanOOJBLIETO BOJAONOTpeG/IeHUsT HAUHHAIOT Olpe-
JeJ1EHHE [1HE30METPHUECKHX OTMETOK C AMKTYIOIUX y3JIOB CeTH, KakK
npaBWJIO, Haubosee yaaJleHHbIX WIH HauGoJiee BBICOKHX 1O peabedy
MECTHOCTH H 3TaXHOCTH 3aCTPOHKH:

I'Im = Zm + Hca min, (315)

rae Tl — nbe3omerpuueckass OTMETKa B AHKTYIOWIEM y3Je, M; Z, —
reole3HUECKast OTMETKA MOBEPXHOCTH 3€MJIH B JHKTYIOLIEM Y3Je, M;
Hcs min — MHHHMAJIBHBIA CBOGOJHBIA HANOP AJS COOTBETCTBYIOLLETO
pacyernoro cayyasi, M (cm. § 1.5).

Ilast cyyass MakcMMajabHOTO TPaH3WTa BOABI B GalliHIO [Ib€30-
METPHUYECKHE OTMETKH HAUHHAIOT ONpEefeJATb OT OTMETKH MAaKCH-
MaJIbHOrO YPOBHSI BOJAbl B BOJOHANOPHOM GaurHe.

[Tvesomerpuueckue ormerku I, B y3Jjax, JeXauHx Ha APYrUX
KOHIAX YYaCTKOB, NPHMBIKAIOIHHX K y3JY € H3BECTHOH NLe30MeTpH-
yeckOH ormetko#l [l;, BeluHCAsOT, NpHGaBnAs (ec/H HampasJ/ieHHe
ABHXKeHHA BOJbl He COBIaJaeT C XOAOM Olpefe/ieHHs 1be3oMeTpHuye-
CKUX OTMETOK) WJH BbIMHTAaR (ecJqu CcOBajaer) MOTepH Hamopa
hi i1y H& COOTBETCTBYIOIHHUX y4yacTKax:

iy =1L ki, i (3.16)

HOna kaxporo i-ro ysaa onpepensitorT ¢akTHueckue CBOGOAHBIE
HaMopbi, M:

chi_—-_ni—”Zi (317)

TpeGyemyio BbHICOTY CTBOJIa BOJAOHAMOpHOH GaulIHH, M, onpenens-
10T AAR Clydyasi MakCHMaJbLHOTO BoJAopasbopa:

Hgg = Ilgs — ZBs, (3.18)

rie Ilgs — mbe3oMeTpHueckasi OTMeTKa jAHa G6aka BOJIOHANOPHOH
Gawmuu, M; Zpp — reofie3nyeckasl OTMETKa [IOBEDXHOCTH 3eMaH B
MecTe YCTaHOBKH BOAOHANODHO# OaLIHH, M.

Cpo6oaxbie Hamopbl B Y3J0BHX TOYKAaX CETH MOJKHbI GbITb HE
Meree TpeGyeMbiXx CBOGOJHLIX HAamopoB W He mpesbiiate 60 M. Ecau
B KakOM-JHO0 y3Je CBOGOAHLI HAmop OKa)KeTcst MeHblie Tpe6ye-
MOro, 3TO 3HauYHT, UTO NEPBOHAYAJAbHO HENPABHAbBHO BLIGpPAHA HHK-
ryiouasa touyka. Ilpu 3TOM pacueT MOBTOPAIOT, NPHHAB 32 AHKTYIO-
WHA y3eJ ¢ HaHMEHBbHUM CBOGOIHBIM HalOPOM.

Ecau cBoGopubiit Hanop B ceTd npepbiwaetr 60 M, penaercsi BbI-
BOJ O HEOGXOAHMOCTH YCTPaHEHHA 3TOro Haubojee 3SKOHOMHUHLIM
nyreMm (30HHPOBAHHE CHCTEMbl, YBEJIHUCHHE [HAMETPOB OTAEJIBHBIX
YYaCTKOB CETH, YCTPOMCTBa DeryjasiTopoB JaBNEHHA AJS OTIAENbHbIX
30H).

B Ta6a. 3.13 pman npumep onpeeeHHsT Nbe30METPHUECKHX
OTMETOK H CBOGOAHBIX HAalOPOB /ISt MarHcTpajbHOH BOMONPOBOA-
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Ta6nuua 313 Onpeaenenne Nbe3OMETPHUECKHX OTMETOK
R cBoBGOAHMX HanoOpOB

Ne Ormerka Pacuernne cayuan
y3J10B 3eMJIH,
M MaKCHMaJbHHA MaKCHMalbHbiA MAaKCHMaJabHH
Boaopasbop TPaH3NT BolopasGop
npH fmoXape
I, & Hep, M M, M Heso M I, M Hep, M
T
"l I 106,3 142,8 36,5 160,4 54,1 140,7 34,4
2 107,5 141,1 33,6 158,4 50,9 137,0 29,5
3 110,3 138,7 28,4 153,7 43,4 129,2 18,9
4 113,1 139,1 26,0 145,8 32,7 123,1 10,0
5 109,9 136,1 26,2 149,3 39,4 123,1 13,2
6 108,9 135,8 26,9 151,2 42,3 124,2 15,3
7 105,8 137.4 31,6 154,6 48,8 129,2 23,4
8 104,0 140,4 36,4 158,9 54,9 136,3 32,3
9 109,0 138,3 29,3 154,6 45,6 129,6 20,6
BB 113,2 139,4* 26,2 145,4** 32,2 — —

* OTmeTKa AHa 6aka BOAOHaNOpHOW Galluu
** OrMeTKa MaKCHMaJbHOTO YPOBHA BOAHW B Gake

HOH ceTH, TNpuMep THAPABAHYECKOH YBA3KH KOTODOH paccMOTpeH
B § 3.5.

[To BbIYHCNEHHBIM [be30OMETPHYECKHM OTMETKaM CTPOAT Ibe30+
MeTpuuecKne npodHaH, Nbe3oMeTpHUYecKHe KapThl HAH aKCOHOMETDH-
yeckoe H3obpaxkeHne Nbe3OMeTPHUECKOH NMOBEpPXHOCTH.

Hau6Gonee pacnpoctpanenHbiM crnoco6om rpacdudeckoro npem-
CTaBJIeHHS! Pe3yJbTAaTOB THAPABJHYECKHX DPacyeTOB BOJOIIPOBOAHOR
CeTH ABJSIOTCA Nbe30OMeTpHYecKHe NpOGHJIH, NDHMED MOCTPOEHHA
KOTOpHIX TOKa3ax Ha puc. 3.10 ans BoJONpoBOAHOH ceTH, weo6pa-
kenHo#t Ha puc. 3.2, u no gxauubiMm Taba. 3.13.

[Tyrb nocrpoeHHs nbe3oMeTPHUECKHX JIHHHH HOJXKEH OXBaTbiBATh
KaK MOXHO Gosbuie xapakrepHbix touek: HC-2; Hauano ceru, Bogo-
HanopHasi GauwHsi, caMasi BbICOKAas M Camasi HH3Kas Touka, camasl,
yAaleHHasl TOUKA CXOAa NIOTOKOB, AHKTYIOUHHA y3es, TOUKH NOAKMIO-
yeHH KpYMHBIX norpe6Guresnefi Boanl (mpeanpHsaTui) wu Ap.

i Ilo xapakrepy nbesomeTpHuUecKHx JHHHA H HX B3aHMHOMY pac-
HOJ]O)KCHPI!O BLINOJNIHAIOT aHadAH3 paGOTHl CHCTEMbl [I0JaYH H Dace
npefeneHnsl BOAW, a TaKXe INPOBepsOT MNPABHIBHOCTL NPHHATHA
MHOTHX pemleHud. Hanpuwmep, ecau nbe3oMeTpHYecKHe JIMHHH [N,
Pa3AHYHHX PacCUeTHLIX CyuyaeB INIOYTH MapajJieNbHbl MeXAy coG6oR,
3T0 3HAUHT, YTO JHAMeTPhl COOTBETCTBYIOIIMX MaruCTPanbHHX
y4acTKOB CETH 3aBbiileHbl. EciH nbesomerpuyeckas juHus y BOJAO-
HanopHoi#l GaliHu NpH NoXKape NMPOoXoJAHT Bhillle AHA 6aka, ycTaHaB-
JHBAeMOro Ha ypoBHE NMbe3oMeTPHUYECKOH OTMETKH NPH MaKCHMAJb-
HOM Bogopa3bope, AelaeTci BLIBOJ O HEOOXOJHMOCTH OTK/IIOUEHHS
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4, 5 — JHHHH TpeGyeMHX cBOGOZHHX HaNOPOB COOTBETCTBEHHO NMPH HOPMaJbHOR pa-
6ore H NpH Noxape

1,1 o 136,7- amwenng> o B81
07,5 patuua om me- A\ 770,3 - ommemua sema 2’;"”7
73,6 \_\ 7 ma 40 7]9'\\ 'z 28,4-chMﬂuu 779 4 A Py
2 . Lm"—-'e%)
| 178
L157 135.1
W ) 5199
1086 25,2
36,5 9 -
\\
36
40
8 -
740
140,4 139 5
104,0 - 7 - o
3,4 s "\ 77 1%
05,8 35,8
36 08,9
2,9

Puc 3.11 Tlbesomerpuyeckas xapra
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BOJAOHANOPHOH G6GaliHd B [EepHOJA TYHIEHHS T[0XAapOB, €ClAH HHXKE
JAHa — OTKJIO4AaTh 6GaliHio He 0653aTe/bHO, HO XKEJIaTeJbHO BO H3-
6exaHue ee MOJHOTO OMOPOXKHEHHS.

[To B3auMHOMY pacnoO/IOKEHHIO MbEe30MEeTPHYECKHX JHHUA y Ha-
COCHOH CTaHIMH BTOPOrO [I0Jb€Ma YCTAHABJIHBAIOT AUKTYIOIIHH Cay-
4al [gns onpefe/eHHs [OJHOH BLICOTH MOABEMA BOJAb HACOCAMH
1 TpeGyeMulil Hanop MOXAapHbBIX HACOCOB.

Ha puc. 3.11 mokasan npumep mOCTpPOEHUS MIbE3OMETPHUECKOH-

KapThl. CoeuHAsT TOUKH CE€TH, HMEloIHHEe OJHHAKOBbLIE NbE30OMETpH-

yecKde Halopbl, MOJyHaloT JHHUKM DABHBHIX HANoOpoOB, sAB/IsLOILHECH
KaKk Obl CJjeflaMu# CE4YeHHs I[be30MEeTPHUECKOH IIOBEDXHOCTH TOpH-.

30HTAJbHLIMU MJlocKocTAMH. [lar ceuenuil, Kak npaBuso, IPHHAMAIOT
1 M. TTosoxKeHHe TOYEK ¢ KOHKPETHBIMU 3HAUEHWSIMH Tbe30MeTpuue-
CKHX HalopoB NOJYYAlOT IyTeM JIHHEAHOrO HHTEPIOJUPOBAHHA AJH-
Hbl paccMaTpUBAEMOro yyacTKa OTHOCHTE/ILHO MOTePb HAllopa B HEM.

Pacnojioxense JHHHHA paBHBIX [bE30OMETPHUECKHX HAMOPOB [103-
BOJISIET CYAHTb O paboTe ceTd B pasJiMyHble pacueTHhIe IEPHOAH, BbI-
SIBATb Meperpy>KeHHble yuyacTKd, YCTAHOBHTb 30Hbl BJHSHHS BOJO-
nMrartenedl H BOAOHANOPHOHN GawiHu,

3.7. KoncTpynpoBaHse MarncrpanbHbix BORONPOBOAHBIX CeTek
» BOAOBOAOB

BogonposogHasi ceTb # BOJOBOAH SBJSOTCA HauboJjee HOPOroH -

¥ BECbMa OTBETCTBEHHOH 4acTblO CHCTEMbl BOAOCHA6GXEHUs OGBEKTA.
[Tpunarbie Matepuajs # THI Tpy6, oGopyloBaHWe 4 MOHTaXKHas
cXeMa B 3HAUMTENbHOH CTeleHH BJHAIOT HA HAJEXKHOCTb H 35KOHO-
MHUYHOCTb BCeH CHCTEeMbl BOAOCHAGKEHHA.

@ Bui6op mareprana n THna Tpy6. JIuuuu BOJONPOBOAHBIX ceTei
# BOJOBOAOB MOHTHDYIOT U3 Tpy6, cepuHilHO H3roTamjJHBaeMbiX B
3aBOACKHX yc10BUAX (cM. . 9). BomonpoBoasbie ceTd # BOAOBOJADI
AOJDKHBI ofGecrmeudBaTh TPAHCHOPTHPOBKY TpebyeMbiX pacxopo
BOJbI, HE YyXyAlIas ee KaudecTBA B TeuyeHHe JJIMTEJbHOro MEepHoAa
3KCI/lyaTauuy CHCTEMbl BOAOCHAGXKeHus.

B cooreercreuu co CHull 2.04.02—84 BHGOp Mmarepuana H
KJ1acC NPOYHOCTH TPy6G AR BOJAOBOAOB W BOAONPOBOAHLIX ceTeH
HaJJEeXHT NpHHMMAThb HA OCHOBAHHM CTATHYECKOro pacuera, arpec-
CHBHOCTH I'PDYHTA ¢ TPAHCTIOPTHDPYyEMO#H BOADL, a TAKXKe yCJIOBHH paboTh
Tpy6ONPOBOJOB ¥ TPeGOBaHHH K KauyecTBY BOJbI.

Jins HanopHbiXx BOAOBOJAOB ¥ CeT€f, KaK [PaBHJIO, C/IEAyeT IpH-
MEHATb HeMeTajInyecKue TPyOnl (xeJie306eTOHHblE, [1aCTMacCOBbIE
¥ Ap.). Ac6ectoueMeHTHble TPYGbl /st CHCTEM XO3sACTBEHHO-MHTbe-
BOTO BOJAOCHAGXEHHA NPUMEHSATbH 3alpelieHo.

[IpuMeHenHe 4yryHHbIX HAmOPHBIX TPY6 gomyckaeTrcs Ajs ceredt
B [pefejax HaceJeHHHX MYHKTOB, TEPPHTOPUN IMPOMBIILJIEHHBIX H
CeJIbCKOX03SIUCTBEHHBIX NpednpUATHH.
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ITpumenenne ctalbHHX TPYO AoMycKaeTcsl:

Ha y4yacTKaX C pacuyeTHHIM BHYTpeHHMM  JaBleHuem OoJjee
1,6 MIla (15 m BoOA. cT.);

ANS nepexoja WOA KENE3HBIMH H aBTOMOGH/IBHBIMH JOPOraMH,
yepe3 BOAHbIE Mperpajbl H OBParH;

B MecTax MepecedeHHs XO3AHCTBEHHO-NIHTLEBOTO BOAONPOBOAA
C CeTAAMH KaHAJIH3aLHH;

NpH NpoKJIajke TPpy6ONPOBOLOB N[O aBTOAOPOXKHBLIM H TOPOJACKHM
MOCTaM, 110 OfOpaM 3CTaKaj H B TYHHeIX.

B cayuyae npuMeHeHHSI cTa/lbHbIX TPYG AOJKHA OpeaycMaTpH-
BATbCAl 3alLINTA MX BHELWIHEH W BHYTpeHHed MOBEPXHOCTH OT KOpPoO-
3UH.

@ Iay6nHa 3a0)XeHHn H yKaajaKa BOAONPOBOAHBIX TPYy6. Iay6u-
Hy 3aloXeHHfl BOJOMPOBOAHbLIX JHHUH HA3HAYAIOT M3 YCJIOBHH He-
3amep3aHHfi BOAbl -B Tpybax H apmatype, MpejoXPaHeHHs HX OT
BHELIHHX HArpysok, B 4YacCTHOCTH OT TPaHCHOPTAa, H HarpeBaHHA
BOAB B JIeTHee BpeMsi.

Fny6una 3anoxeddud TpyO, cuutas 2O HH3a, AONXKHA GbiTb Ha
0,5 M Goapile pacyeTHOH rAyGHHB MPOHHKAHHA B TPYHT HYJIEBOH
TemnepaTypbl. [/ 3alHTHl OT HarpeBaHHA rJNyGHHA 3a/l0XKeHHSA
Tpy6 XO3HCTBEHHO-IHTbEBbIX BOAOMNPOBOJOB HE AOMKHA ObiTb MEHb-
we 0,5 M 10 Bepxa TpyOhi.

[nyGuny 3anoxeHHst Tpy6 DPHHHMAIOT PaBHOH A Bced ceTH
U BOAOBOJOB, JIHHHH KOTOPHIX MPOK/IAABIBAIOT MapaJsiie/lbHO pefbedy
MECTHOCTH, He c/leiyfl MPH 3TOM 3a BCEMH €ro MeJKHMH BOJOH3ME-
HenufIMH. B cnyyae mpuMeHeHHA TpPyO ¢ pacTpyOHbIMH COEIHHEHHS-
MH A8l yao6cTBa [POBeAEHHA MOHTAXKHBX paGoT MPOKIAAKYy TPyO
cJlefyeT [POBOAHTH Bllepe] pacTpyOoM B Hanpap/lleHHH OT MOHHXKeH-
HOTO Kpasl yuyacrka K MOBBLIIICHHOMY.

ITocne yxknagku ¥ THAPABIHYECKOTO HCMBITAHHA XO3AKCTBEHHO-
MHTbEBHIX BOAONPOBOAHBIX JHHHA flepell MyCKOM HX B 3KCIIyaTauuio
TpyObl AO/KHBI GLITb MIPOMBITH H NMPOLe3HH(PHILKPOBAHBIL.

@ OGopynoBanne H COOpyKeHHss Ha ceTaX H Bojosopax. Ha
BOAOBOJAAX H JIHHHAX BOJOMPOBOAHOH CEeTH MPEAycMaTpHBAIOT yCTa-
HOBKY: NMOBODPOTHbIX 3aTBOPOB (3aJBHKEK) AJNf BblAeNEeHHA DEMOHT-
HBIX YYaCTKOB; YCTPOHCTB JJ/Ifl BHITyCKAa H BIyCKa BO31yXa B Apolec-
ce paGothl Tpy6ompoBOAOB, a Takxke MPH MX OHOPOXKHEHHH H 3a-
NOJHEHHWH; BBITYGKOB AN c6poca BOAbl MPH OMOPOXKHEHHH TPYyGO-
NPOBOAOB; MOHTAKHHX BCTABOK, 06€CMEYHBAIOUIHX MOHTAXK H J1€MOH-
Tax (paHueBbIX COeAMHEHHH; MoxapHbIX ruapantoB. Kpome Toro,
npu HeOGXOAMMOCTH MPEAYCMATPHBAKIOT YCTAHOBKY OGPATHBbIX HJIH
JPYrux THOOB KJaMaHOB, 00eCleYHBAIOUIHX aBTOMaTHYeCcKoe BbIKJO-
YeHHe PEMOHTHbIX YYAaCTKOB; KOMIIEHCATOPOB, PEry/siTOPOB AaBJEHHS
WIH APYrHX annaparoB AJs NpeAyNpPeXJeHnsi NOBbilICHHS NaBJeHHA
npu rugpaBaudeckux yaapax. Ha tpy6orpoBonax anamerpom 800 mm
1 GoJjiee poMyckaercst ycTpPOHCTBO J1a30B /i OCMOTPa M OUHCTKH
Tpy6, peMOHTa 3aNopHO-PeryIHpyloiel apMaTypbl H Ap.
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