FJABA XI. HAPY)XHAA BOOONPOBOJAHASl CEThb
§ 54. YcrpoiicTBo BOJOBOJOB M BONONPOBOAHON  CeTH

Bonosoasl npoksambBaloTCsi MeMAY HACOCHBIMH CTal-
HHSMH W BOJONPOBOAHOH CeThI0 M NPEAHA3HAUAIOTCH A
nojau B Hee BOAbL. Tpaccy mpoKAafKH BOJOBOJAOB CJey-
eT BHOHPATh B 3aBHCHMOCTH OT pejibedpa MecTHOCTH, BOJIH-
8H CYILECTBYIOMHX HJIH MPOEKTHPYEMHIX AOPOr, YUHTHIBAS
OpPH 3TOM TEXHHKO-3KOHOMHYECKHE [0Ka3aTeJH.

Jast npoknanku BOAOBOAOB HCMONb3YlOTCH TPy6G Ge-
TOHHLIC, JKene3obeTonnne, ac6ecToleMeHTHHE, YYTYHHBIC
H CrajbHbie, mjiacTrmaccoswe. BuGop marepuwana u knacca
NPOYHOCTH TpyO BoAOBOAOB  0OYCJOBJEH H  00OCHOBaH
CTATHCTHYECKHM pacueToM, Yy4eTom YcioBHii  paboThi
TPyGonpoBooB H TpeGOBaHHIl K KAYECTBY BOJbL.

Tpaccnposka BoRONPOBOAKON ceTH O6bEKTAa  NOJKHA
OCHOBLIBATLCSl Ha €ro reHepajJbHOM IUIawe H  OOOCHOBH-
BaTbCl TEXHHKO-3KOHOMHYECKHMH  pacyeTaMH, MOCKOJbKY
ee crouMmocTb cocrasasier jgo  30Y% crommocTH Beeir
CHCTEMBl BOJOCHADKeHH.

Bononposoauas cete npoksiajbiBaercsi BAOAL NPOE3OB,
KaK MpaBH/JO, NPAMOJHHEHHO M NapajjieNbHO JIHHHAM
3aCTPOHKH, N0 BO3MOXHOCTH, BHE GETOHHHX WJAH acdalb-
TOBHIX MoKphiThiA. [lepecevenne npoesnos tpyGonposonamu
cleayer MpeaycMaTPHBATb MOX MNPAMBIM YIJIOM.

Bononposonusie JHHER B FrOPOAAX ¥ HA KPYMHHIX 06beK-
Tax MOTYT OHITh  NOApasfieNieHhl HAa  MAarHCTpajbHBIC
(d=300 mMm) u pacnpeseanrenbube (MEHbIIEro XHAMET-
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pa). Haumenpwnit auamerp T1py0 o6beAHHEHHOrO BOLONPO-
BOJA B TOPOJAX H HA MPeANDPHATHAX AOJXKeH OHTbL  He
menee 100 MM, B CeNLCKOXO3fHCTBEHHHX HaceJeHHBIX
TyHKTaX — He MeHee 75 MM. MarmcTpasibHbe JIHHHH MOTYT
NPOKJaALBaThCsA, Kak H BOJOBOAH, B 2 JMHHH, TOTAA HX
#e00XOHMO 3aKOJIbIIOBEIBATE H MEXAYy HHMH Yepe3 Kax-
nbie 2—3 KM ycTaHaBJHBAThH NePeKII0YeHHs.

Jlnst BOAONPOBOAHHIX ceTel, KaK NpaBHJO, TIPHMEHSIOT
HeMmerajianueckne TpyOwi: Geronmnie, kenesoleTomnAbe, ac-
GecroleMeHTHHIe, NMOJHITHNEHOBHE H Ap. Hcnonbsosannue
yyryHHBX TPyO HmomycKaeTcs AJisi ceTeil B mpejesax Hace-
JEHHBIX NYHKTOB, Ha TEPPHTODHM NpeANpHATHH, a TaKXKe
NPy OTCYTCTBHH HeMeTasJHYecKHX Tpy6. CrajbHbie TPyOH
HeoOXOMHMKE NpH NaBJeHHH B ceTH Gonee 12 xre/em?, past
NepexooB NOJ KeJNe3HHIMH H aBTOMOGHJbLHEIMH JOPOraMH,
yepe3 BOJAHLIE Nperpafbl H OBparH, B MeCTax NepecedeHHs
BOJONPOBOZA C CETIMH KaHaJH3alluH, NPH NPOKAaJKe 10
ormopaM 3CTakaj H B TyHHeasx. BomonpoBojHbie JIHHHH
npoKJaasBailoT mox 3emneit Ha 0,5 M HuXKe pacueTHOf ray-
GuHH IPOMEP3aHHUs, CYHTAN 10 HH3a TPYOHL.

OT noBepxXHOCTH TPyHTa TPyOH YKJIaALIBAIOT: B CeBep-
HBIX pafionax Ha ray6ume 3—3,5 M, B cpennefi nomoce —
Ha 2—25 M u B 0XHHX padonax —Ha 1—1.6 M. Taxkas
ray6HHa COXpaHseT BOAY OT 3aMep3aHHA 3HMOM, HCKJioYa-
erT neperpeB KOMMYHHKaUH/ JIeTOM H TOBpPEeXIEHHE HX OT
BHCUIHHX HAarpysoxk.

B kpynHbiX ropofax H Ha NPOMBIILIEHHHIX IpPeANpHS-
THSIX C Pa3BHTHIMH KOMMYHHKallHOHHLIMH CeTSMH BOJIOMPO-
" BOAHBIE TPYGB MPOKJAAHBAIOTCH B CHENHANBHHIX TYHHEJAX
(kosnnekTopax) COBMeCTHO ¢ KabeasiMH H TpyOGonpoBOiaMH
PasNHYHOro HasHavyeHHs. B TYHHeNAX BO3MOXeH cBeCOMHBIHA
ocMoTp TpYG u X pemonT 6e3 packonku Tpanmefi. Cxema
yeTpoiicTBa TYHHEJS!, BHINOJHEHHOro M3 COOpPHHX KeJje3o-
GETOHHBIX 3JIEMEHTOB, JJISi COBMEUleHHOH NPOKJaJKH KOM-
MYHHKalH# NToKazaHa Ha puc. 75.

B ta6xn. 40 nana xapakTepHCTHKa Tpy6, NMPHMEHSEMBIX
ANS yeTpoCTBA BOJONPOBOAHEIX cetefi, a Ha pue. 76 no-
Ka3aHbl HEKOTOPHE BHAH:H YCAOBHBIe 0G03HaYeHusi (acon-
HBIX YacTel YYryHHHX BoAonpoBoAHHIX TPy6. Has acbecro-
HeMEeHTHBX H XKeJle3oberoHHsx TPYyOONPOBOJAOB JAOMYCKa-
eTcsi NPHMEHEHHE MeTaJJHYeCKHX (PAacOHHHX JacTed, ¢ 1O-
MOMIBIO KOTOPHX K Tpy6am kpemnutcst o6opyfoBaunne u ap-
Martypa.

Yyryuusie BOAONPOBOAHEIC TPYGH B COOTBETCTBHH C
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Puc. 75. Cxema ycrpoficTBa TynHeast AJlg COBMELIEHHOMA MPOKAAJKH KOM-
MYHHKaii

| — cunopofl xaGeas; 7 — Tenedonsmfl kaGens; 3, 6 — sogonpoesofd; 4 — SAeKTpoO-
Kalens; § — kabGenb cCBA3IH

Ta6anna 40. XapakTepHCTHKA BOAONPOBOAHMX TPYD

apjenue
Bug HOuaMerp, MM A MITa ? | Nomna, & TrIl coegwHeHHA

Beronnsie n xe-| 300—1500 | 0,6—1,5 3—b | pacrpy6uoe
JgeszobeTonine ;
AcGecToement- 50—500 0,3—1,2 3—4 | mydrosoe
HhLi¢

Yyrynnne : 50—1200 1,0 27 { 53:;?}:;;?'
Cramusie 6--1400 | 3,5 5—10 | { o g P
( cBapoe, Kie-
ITnactmaccosHe 10—600 1,0 27 eHoe, ¢acou-
HOe

IOCT 55256—61 (¢ mam.), FTOCT 9583—75 coemuusiorcs
caenylomuM o6pa3oM: OAHH KOHEL TPYGHl BHINOJHSETCS
riAajkeMm, a jpyrofl B BHAe pactpy6a, raaixuii KoOHel
BCTaBasiercss B pacTpyld M ynaotnsercs acGecTonemeHTOM
(puc. 77). B cpaBueHHH €O CTaJbHBIMH UyTYHHBIE TPYObl
IJIOXO CONPOTHBJAAIOTCS JHHAMHUYCCKHM HAarpy3kaMm H HMe-
IOT BHICOKYIO METaJJIOEMKOCTD.

Cranbupie TpyOGhl NPHMEHSIOTCH CJAGAYIOIHX BHIOB:
snekrpocsapusie (FOCT 10704—76), Gecmopubie — rops-
yeneopmupoBannsie u xonoanonedopmuponannpe (FOCT
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Acoecimoye-
. MEHTT

Pue. 77. Uyryunaa pacrpyGuas TpyGa
I — 1py6Ga; 2—sameaxa pacrpyfa

X~ ¥ KK
D) 777/55)) I ) n
! Anadnas sawa 2 Kamodwaq Joxa

Puc, 78. CxeMa pacnpocrpatienus GJyxpaloliiX TOKOB
1 — 1pyGoitiposon; 2 — BXoAsulue OGAYKAalOmHe TOKH; 3 — pembesl

8731—74, ¢ uam., FOCT 8732—78, I'OCT 8733—74, TOCT
8734—75, Bce Tpu ¢ u3M.) u BomorasonpoBoinuie ([OCT
3262—75 ¢ uam.).

Y cranabHHX TPY6 B CPABHEHHH C YYTYHHHIMH MeHBIIAst
TOJIUIHHA CTeH (MEeTaAJoeMKOCTh), OHH  BHAEPKHBAIOT
GosblilHe AABJCHHS, Jydlle NepeHOCAT JAHHAMHYCCKHE H
usrubaloline Harpysku, Gosee NmpocTH B MOHTaxe. Buyt-
TPEHHSSl NOBEPXHOCTh HX HMEEeT aHTHKOPPO3WOHHLIE MOKPLI-
THSI — TIOJIUMEPHBIE, LIeMEeHTHbIE HJIH JIP.

AcGecroneMentusie Tpy6n - I'OCT 539—80 usrorasiau-
BaloTes caeayouux mapok: BT3, BT6, BT9, BT12.

B cpaBHeHHH C YYTyHHHIMH H CTajJbHHIMH Yy aclecto
UeMEeHTHBIX TPYO eCcTh psijJ NPeHMyLIeCTB: MEHblIas Macca,
60J1bl1asi KOPPO3HOHHAA YCTOHYHBOCTL, MEHbIAs TEILIONPO-
BOJIHOCTb CTEHOK, GoJjee riaajkas BHYTPEHHSS HOBEPXHOCTb.
Henocratok — Gd6abiuan xpynkocth. Coeannenne acbecro-
HEeMEHTHHX Tpy6 BHINOJHAETCH € NOMOWILIO CHElHAabHBIX
My$T H pesHHOBLIX KoJiell.

[TonustHaeHOBBIe TpyOLl, M3rOTOBJAAEMBlEe HalleHd Mpo-
MBIIJICHHOCTDBIO, OTJHYAIOTCS JIerKOCThIO, THOKOCTHIO, HMEIOT
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He6oMbIIYI0 TEMJIONPOBOJAHOCTL, He KOPPOAHPYIOT, He pas-
pymaiorcsi npH 3amepsanux BoAn. Ilponyckmasi cmocoG-
HocTh HX Ha 20—25%| BHime, ueM cradbHEX. CTOHMOCTB
CHCTEM BOH.OCH&GH(&HHH IIPH HCHOOJb30BAHHH NOJAHITHJICHO-
BuX TpyO npumepHo Ha 30%| MeHbIue, YeM NPH NPHMEHEHHH
MeTaJ/IHIeCKHX.

Ha BoxoBoxax u JIHHHAX BOJAONPOBOXHOMA CeTH He06Xo-
AHMO NpeAyCMaTpHBaTb YCTAaHOBKY:

3afiBHXKEK JUIA BHIICJIEHHSA DEMOHTHHIX Y4YacTKOB; KJa-
NaHOB JJIA BOyCKa BO3JyXa; BHIMYCKOB AJA cOpoca BOJM,
BAHTY308 JJf BHNYCKa BO3AyXa; KOMIEHCATOPOB; 00paTHHIX
KJanaHoB HAH KJanaHoB JAPYrHX THIOB aBTOMAaTHYECKOro
JAeHCTBHA JJisl NPeRYNpPeKAeHHs HEeAOMyCTHMOTO IOBHIIE-
HHfl [JaBJCHHA NPH THAPOyZapax.

ITIpn ycrpofictBe BOXONPOBOAHEIX ceTell NPHMEHAIOTCS
CeyIoIHe OCHOBHLIE THIIH apMaTypHi:

sanopHas H peryanHpylouas—3aJBHXKH H
BEHTHJIH; '

Boaopa3bopHas — Bogopa3GopHbie KOJOHKH, Kpa-
HH, NOXAapHHE THAPAHTH;

3allHTHAA H H3MePHTEJbHAS— NpeloOXpaHH-
TeJbHble KJiallaHHl, BO3AYLIHBIE BAHTY3B, BOAOMEDHI H T. IL.

Merannnyeckne BORONPOBOJAHLIE TPYOH (B OCOGEHHOCTH
cTajbHbe) NPH NPOKJAajAKe BOJH3H FOPOACKOrO H BHYTPH-
33BOJICKOrO 3JeKTpoTpaHncnopra (paGoramoiero Ha moCTO-
SIHHOM TOKE) NpPH NepeceyeHHH 3JAEKTPOQHIHPOBAHHHX J0-
por mojBepraloTCsl paspylarouieMy - JeHCTBHIO 6aymKmato-

IHX TOKOB. DTH TOKH IIPOTEKAIOT H3 pPE&JIbLCOB B 3EMJIIO

(prc. 78) uaH H3 3eMJAH B pesibCl= B 3aBHCHMOCTH OT B3a-
HMHOIO PaclOJIOXKEeHHS TOYeK C Da3HHMH NOTEHIHAalaMH.
Tlostomy B 3THX cJaydasx cleAyeT IpegyCcMaTpHBaTh 3a-
IHATY Tpy6 OT KOpPPO3HH, BhHI3bIBaeMod  OJyXIAaOUHMH
Tokamn. IIpn stoM Kopposuss Merasana o6ycjoBjaeHa co-
NIPHKOCHOBEHHEM C KOPPO3HitHON cpefiofi- rajbBaHHYECKHX
nap. Paspyuienne nosepxuocTd TPyG NPOHCXOAHT B MeCTax
BHXOJa H3 HHX TOKa.

3amura Tpy6 or AeficTBHA OAYKAAIOUIHX TOKOB B OC-
HOBHOM CBOAMTCH K lpeJOoTBpallleHHi0 0o0pasoBaHHd STHX
TOKOB.

Hns npefoxpaHeHns CTaJbHbIX MOA3EMHEIX Tpy6Gonposo-
JOB OT Koppoaun NPHMEHAIOT CHelHaJbHBIe 33aILHTHHE I10-
KPHTHS HapYXHOH NOBepXHOCTH TPyO, ualle Bcero GHTYM-
HElE, NMOBePX KOTOPHX TpYOH o6GepTHBAIOT TKaHeBOH, Oy-
MaXHONH HJH CHHTETHYECKOW JeHTOM.
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ITepen skcmayatanue#i BoAONpOBOAHBIC TPYGH TNOABEP-
raloTcsi THAPABJHYECKHM HCIHITAHHAM H4 INPOYHOCTH H
repMeTHYHOCTh: HCMBITHBAITCA OTHEJNbHbE YYaCTKH JJHHOM
He Goiee 1 kM. UyryHuHsie, acOecroueMenTHoe, OeTOHHBIE
H xene306eToHHHE TPYOH HCNBITHIBAIOT BOAOH, cTajbHbie
H NOJH3THJAEHOBBHIE — BOJOH HaAM Bo3ayxoM. Hcmmrartenan-
HOe JaBJIeHHEe CO3JAal0T THAPaBJHYECKHM npeccoMm. Beun-
YHHA AaBJEHHS NPHHHMACTCA DPABHOH ANA MeTalJHYECKHX
TPYO Pucn=1,25 Ppas, I8 HEMETAJIHYECKHX — NPHHHMA-
eTCH PABHBIM Puen= 1,5 Ppas. ,

ITpn menblTanHM HA_ TepMeTHYHOCTH B TPyGoOmpoBoje
co3/aeTcs NOBHILIEHHOE YaBJelHe, npesslmaioniee pabouee
B 1,25-—1,5 pasa.

Ha sayTpennefi NoBepXHOCTH BOAONPOBOAHHIX Tpy6 ¢
TEYeHHEM BPEMEHH NOSBJAIOTCH OTJIOXKCHHI B peayJjbrare
AEACTBHS HAa METaJJl PacTBOPEHHHLIX B BOJAE COJIeH KaJbIHs,
MarHus, XeJje3a, a Takxe BCJIEJACTBHE OCEJaHns MexaHude-
CKHX npumeceil. 3TO MPHBOJHT K YBEJHYEHHIO CONPOTHBJE-
HHS TPYOONPOBOJOB H YMEHBIIEHHIO UX NPONYCKHOH Cnocob-
noctu. IlosTomy BHYTpenHioi0 nosepxuoctb Tpy6 He6OJb-
LOH TIPOTSKEHHOCTH OYHIIAIOT OT OT/IOXKEHHH XHMHYECKHM
crnocoboM, samosusist Tpy6Gonpoeos 20%-HHM pacTBOpPOM
HHTHOMPOBAHHOM COJITHOH KHCJIOTHI, HJIH MEXaHHYECKHM —
€ 'MOMONBI0 CKPEeOKOBHIX OYHCTHTEJEH.

Henoanbayior ¥ rHApONHEBMATHYSCKHHA CNOCO6 NMPOMBIBKH,
NPH KOTOPOM CIKaTHIii BO3AYX, HarneTaeMuil B BOAy, yBe-
JIHYHBAEeT CKOPOCTh ee JBHXKEHUS M CO3JaeT BO3/yllHble
npoGKH, B pesyJibTaTe Hero BO3HHKAIOT ylaphl BOAH O
CTEHKH TPYOH, IPH 3TOM Pa3pylmaloTcs He TOJbKO PHIXJBIE,
HO M IVIOTHHE OTJIOXKEHHs, BhOpachBaeMbie qepes BHIYCKH
HJAH TOXapHHeE THAPaHTH.

§ 55. OcoGennHocTH ycTpoficTaa
BOJIOBOJIOB H BOJONPOBOAHOM
CETH B PaHOHAX BEYHOH Mep3J0Thl

B pailonax BeuHofi Mep3JOTH BOXOBOABI MOTYT TpoO-
KAaAbIBATBCA MO 3€MJ el — B TPaHLIeAX; Ha 3eMJe —
B 06BajOBKe, B KaHaJaXx Ha CIVIOIHOH NOACHIKE HJH
KapHajax mnoayyrayGJeéHHOro THna, HajX 3eMJiaeil—Ha
scTakalaX, Ha HH3KHX 3aaHKepHBIX omopax.

Cnoco6 NpoOKJafku ONpeJefieTCs MEpP3JIOTHO-TPYHTO-
BHIMH YCJIOBHAMH TPacChl.

BofoBojisl, KAK H BOAONPOBOJIHLIE CETH, MPOKJa/AbiBa-
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Puc. 79. Bua MpoKAanKe BOXONDPOBOAHHX TPYG

a - npokaagka B TpaHwesnx; 6 — NpokAaAKa B TpaHwesXx ¢ ofBaNoBaHueM; &8 —
npokaajika e ofBanopanum; J — TpaHiuies; 2 — MecTHHR NpPoOTERHHMA TpyHT; 3 —
TpYGa; 4 — ramAoGeTon; J§ — 3aMedeHuBlA TPYHT: 6 — ApeHaduan kanapa; 7 —
MOACHNKAa M3 MeCTHOro NpoTasHHoro rpyHTa; 8§ — Moxotopdanoft caoft

Prc. 80. Cxema moporpesa oA [ i
¢ moMompio GofimepHoii, pa6o- -
Taioiel 0T TenJoBOH CeTH

] — BoAonposoa XoaoiRof Boau; 2 — L3
%ﬁnepﬂaa; 3 — Goitnepnl; 4 — TPY-
POBOAL TENAOCeTH; 5 — Bojdolpo-

BOR ¢ mnojorpetofi BoaoR; 6 —3a-
ABHEKKH

Puc. 81. Cxema auneiinoro pac-
MOJoXKeHHs Tpeiollero Kabenas

a, 6, 8, 2 — PapHARTH PACNONOMEHNHT, i
1 — tpyGonporon; 2 —rpeowmui xa-
; 8 —rpydT ofpaTHol sachinkH

+1+2°C
Xo
[
¥ r7e12%

0TCA raaBHBIM 06pasoM H3 craibHblX Tpy6. Opnako B
nocjefinee BpeMs UIHPOKOe NPHMEHEHHE HaXOAAT TOJH-
oseuHoBHE TPYOH: .

[Topsemuas npoknagka (puc. 79,a) tpyGompo-
BOJIOB NPOH3BOAHTCH, KaK MpaBHJIo, 06e3 TEIIOBOll H30Jf-
nun. Heo6XoAHMOCTL yCTpPOHCTBA TeNAOBOK H3OJALHH H
€e TOJIIHHA AOJKHBI NOATBEPHAATLCA TEMJIOBHMH H Tex-
HHKO-3KOHOMHYECKHMH pacyeTamH.

[Ipu rako#t npoknagke TpyGONPOBOA OTAAET 4aCTh Tem-
JIOTHL H BOKDYr Hero o6pasyercs TaJHMKOBas 30HA, KOTOpas
HAaJeXHO SaUIHILAeT ero OT BO3/eHCTBHA OTPHIATENbHHX
TeMneparyp rpyura. IIpH ocTaHOBKe ABHIKEHHS BOAB IO
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BOJIOBOAY B CJydYae aBapHH 3aMmep3anHe BOJOBOAA MNPOHC-
XONHT He cpa3y. Bpems 1o 3amep3anHsi BOJAb, KaK NpaBH-
JIO, MO3BOJISET JIHKBHAHPOBATH aBapHIO.

Huoraa BoaoBoAbl NPOKJAALBAIOT B TpaHUIee Ha
He6Goabloli ruy6HHe, a cBepXy BHIOJHAOT 06BaJo-
BaHHe. I'pyHT ans oGBajioBaHHsi MOXeT OHTb B3AT H3 Ka-
HaB, KOTOpHle 3aKJaJLIBAIOT BAOJb TPACCH BOMOBOAA, MPH
3TOM JHO KaHaBBl JeNaloT HEeCKOJBKO HHIKE OTMETKH 3aJIo-
XeHHs BopoBoja (puc. 79, 6), B STOM caydyae KaHaBa pa-
60TaeT KaK OCYIIHTEib. ‘

Hasemunas npoknanaka (puc. 79,8) asiasercsa cuo-
coboM, spdexTHBHLIM Ha MapeBHIX ydyacTKax, rjie BeuHas
MEep3JIOT2 Ha4YHHaeTCsd NOYTH C NMOBEPXHOCTH H TPYHTH MOA
cnoeM Mxa H Top(a vacto OBIBAIOT CHJBHO — HACHIIEHB
JBJIOM.

ITpu HasemHON npoKJajKe BOAOBOAW YCTaHABJIHBAIOT
Ha OTAENBbHBIX ONOpax ¢ KOJbUEBOHA TelNoH3oNsNHeH, JYa-
CTO COBMECTHO ¢ TeljionpoBofamd. IIpm sTOM MHHEMAJB-
HO€ PacCTOfHHe MeXAY NOBEPXHOCTHIO 3eMJH H HH30M H30-
asuuu TpyGonpoBosa obwiuHo cocrasiaser 30 cm, 4TO HC-
KJA04aeT Telonepefavyy or TPyGONPOBOAOB Ha MEpsJBIH
IPYHT H NOrpy2KeHue TpyOGONpOBONOB B TaJjble BOJL BECHOH.

Cnoco6bl NpoXKJafKH BOJAONPOBOAHLIX ceTefi aHaJoOrHY-
HH YKa3aHHBIM BHIe cnoco0am NpOKJAaJKH HanopHHX BO-
JOBOIOB. BMecTe ¢ TeM OHH HMEIOT H HEKOTOpHe OTJIHYHSA,
onpejesisieMble TEM, YTO Pa3BOJsLINE CETH NPOKJalhBaloT
MO 3aCTPOEHHOI TEPPHTOPHH, a HATOPHHE BOJOBOAH B
GOJIBLIHHCTBE CJyyaeB — Mo cBoGOfHON OT  3aCTPOHKH
MECTHOCTH, II03TOMY IIpH NPOKJIajgKe BOJONPOBOAHHIX Cce-
Tell oOBaJoOBaHHe MOYTH HE NPHMEHHETCH.

IMpu mpoknajgke BOAONPOBOAHHIX ceTedl OTAENbHO OT
TEIJIOBHIX MHOrAa BO3HHKAaeT HeOGXOXMMOCThH B TNPOMEXKY-
TOYHOM TNOAOTpeBe BOAL B KoJiblle ceTH (Kpome mojorpesa
BOJABl B HACOCHBIX CTaHumsx). Ins Takoro,nojorpesa Hc-
Nonb3yioT GOHJepHble, pafoTaioliHe OT TEMJOBHIX CeTeH
(puc. 80).

MuxHO TojorpeBaTh He BOAY, a caMH TPYyGonpoBoAsl ¢
nomompio rpewmtero Kabens. Ha puc. 81 nokasans BO3-
MOXHBIE BapHAHTH PAcnoJOXKeHHs rpelomero kabeast oT-
HOCHTEJNbHO TpyGonpoBoga. HauGonee sddexrnBHa cxema
JHHEHHON NpoKJAaaKu Tpeioiero KaGeas BHYTpH TpyGompo-
BOjAa, HO OHa 6oJjiee CIOMKHA 110 CPABHEHHIO ¢ JIHHEHHOW
npoknankoi kKabGessi No NOBEPXHOCTH TPyOONpPOBOAA H Tpe-
GyeT ClelHAaAbHON KOHCTPYKIHH rpelollero Kabens.
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Henpepuisnoe ABuxenue BOAL B TPyOONPOBOAAX -— OfI-
HO H3 YCIIOBHH, HCKJIKOYAWIIHX ee 3aMep3ande. Hrobui
ofecrneunTb €ro, Ha BOJAOIPOBOAHONH CETH YCTaHaBJHBAIOT
IHPKYJSIUHOHHBIE HACOCbl, KOTOPhl€ dBTOMAaTHYECKH BKJIIO-
yalTcs B paboTy NpH OCTaHOBKE HACOCOB Ha Boposabope.

§ 56. OcolenHocTH YCTpONiCTBA BOJOBOJOB H
BOAONPOBOAHOH CETH B CEHCMHYECKHX paioHax

Jas npoksajKH BOJAOBOAOB H ceTefl B CeHCMHYECKHX
paiHoHax mpHMeHAIOTCA TPYOH MOJIH3THJAEHOBH €, Xe-
Ae3obeTonHble aclecToOLEeMEeHTHHe.

Honyckaercss nmpuMeHsTb YyryHHB e TPYyGH npH pa-
G6ouem nasaennu 0,6 MIla, ctTansube—npu pabouem
Aasnennn 0,9 MIla u Gonee. Hanoprule xeneso6eTonHble,
acOecTolleMeHTHbe H UyryHHble TPyObl COeqMHAIOTCS THOKH-
MH CTHIKOBLIMH COEJIMHEHHSIMH. '

B ceficMauecknx pafionax ruyGuHa 3aNM0XKeHHs JOJKHA
6biTh He MeHee | M — JJIs YYTYHHBIX H JKeJ1e306eTOHHBIX
Tpy6; He Menee 1,3 M — mas acGouementunx Tpy6. s
CTAaJIbHHX H TOJH3THJIEHOBHIX TPYO riy6GHHA 3aJ0XEHHSA He
HOPMHpYeTCs. -

Bonososs npoekTHPYIOTCH He MeHee YeM B ABe JHHHUH
C MEpeKJIOUEHHSIMH, KOJHYeCTBO KOTOPHIX ONpelejsercs
H3 YCIOBHS IBYX OXHOBDeMECHHBIX aBapHil Ha BOXOBOAAEX H
HeoO0XOAHMOCTH o6ecneueHHs NMpolycka aBapuilHOrO pacxo-
a BOJLI, PaBHOrO:

Qas = 0,7 Q;.n - an_a, + 0,7 Qnom.

rae Qus— pacxoj BOAH NDH apapHi BOAOBOAOB; Qr_g — pacxoA BOAM
Ha X037llCTBeHHO-THTBEBHE HYXAbl; Qpup.as — PACXOJL BOAM Ha NPOH3-
BOACTBEHHWe AyX /AW NPy pabore npeAnpHsTHA No aBapuitioMy rpadu-
KY; Qunow — pacxoj BOAH Adf menell NOXKAPOTYLIEHHS,

§ 57. Apmarypa non.onpononuoﬁ CeTH

3anopHasl M peryJaHpyiouias apmartypa, 3aJBHXKKH u
BeHTHAH (puc. 82) npenuasHayaloTcd ANT  OTKJIIOYEHHS
OTAEJNbHEIX YYaCTKOB CeTH NpH aBapHH, PEMOHTE, a TaKXe
NpH PEryJHPOBaHHH PAacxonoB. 3aABHXKH C PyYHHIM NpH-
BOJIOM YCTaHaBJIHBAIOTCA Ha TPyOONMPOBOAAX AHAMETPOM JO
300 M™, c 31€KTPONPHBOAOM — Ha TPyGonposoaax auame-
Tpom 300 MM H GoJee.

BomosaGopuas apmarypa, IlomapHbie THAPAHTH Npen-
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Ha3HavyeHu AJsi oT6opa BOAMI
Ha noxaporymenne. Oau 68
BAlOT JBYX THIOB: Ha3e€M-
Hble H NOJ3€eMHB €.
Hauboabmee pacnpocTtpa-
HeHHe B Halleli cTpaHe noJy-
UHJ1 MOA3EMHBIN THAPAHT MOC-
KOBCKoro THna (pHc. 83), u3o-
GperatesieM KOTOPOro sIBJsET-
csl 3aMevaTesbHHI PYCCKHI
unxenep H. IT. 3umun. T'un-
paHT ycTaHaBJHBaeTcs Ha
¢dJianen, noxXkapHoii NOACTaBKH
6 Hapy»XHOH BOAONPOBOAHOMN
CeTH.
I'uapanT 8aKpHT KPHIIKO#M
3. lna noabp3oBaHHA THAPAH-
TOM OTKPHBaeTcs JIOK KOJOA-
1a, 3aTeM KpHIUKA THAPAHTA,
H Ha ero BepXHHH KOHell ¢ pe-
3b00/ HaBMHYHBAKT MOXap-
HYIO KOJIOHKY (puc. 84). Kpaz-
patHas rosoBka [ crepxHs 2
KOJIOHKH BOHJICT B TOPUOBHIH
KJaio4 TrHapadTa. Bpamerue
PYKOATKH J KONOHKH 4Yepes
cTepxKeHb 2 MepefaeTcs CTep-
HKHIO rHApanTta. [To BHHTOBOMH
77777 [ 77777 Hapeaxe, HMeluIeHca Ha cTe-
: pXKHe THIAPaHTa, OH BXOAHT B
MEJHYI0 Taliky H, mepeaBH-
rasicb B BepTHKa/lbHOM Hampa-
Puc. 82. 3aapmika BOAONPOBOA-  BJIEHHH, OTKPHIBAET HJIH 3aK-
:'Uﬁm:::“'f 2 xopnye: 3 mmm.  PPIBACT CBA3AHHMII C HUM TpY-
et . PG WM mepupnblf kaanan. Yepes ot-
KpHBawolleficsi Kjaanad Boja
3amMoJiHsieT KOpnyc ruapanTa W kKosouku. Koraa apasiaenmue
Haj rpYLICBHAHBIM KJanasoM GyAer paBHO HLaBJEHHIO BOJO-
NPOBOAHOH CETH, KJanaH noj JeACTBHEM CHJIIH TSXKECTH OT-
Kpoercs.

[ToxxapHas KOJIOHKAa HMeeT GJOKHPOBOYHOE YCTPOMCTBO,
KOTOpOe NpensiTCTBYeT NMOBOPAYHBAHHIO CTEPKHA 2,  €CJH
OTKPHT XOT OB OJHH WITYyLEp. .

PykoATKy MOXHO BpaillaTh TOJbKO NMPH  SAKPHTHX
176 -
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Puc. 83. Tuapant noxapunii noasemHuii

1 — kopnye; 2 —cTrepHenb; J— Epuika; 4 — Topuenofl wawu, 5 —rafiga; 6 —
noAcTaBKa; 7 — KaanaH; § — Kaanan Aan BLNYCKa BOAL; 9 — NOA3SYHOK

BEHTHJAX HAallOPHBIX NaTpyGKOB, TaK KakK NPH OTKPHITOM
BeHTH/I@ €r0 MAaxOBHYOK MOJHHMAaeTca W nomajaer B noJje
BpamenHus pykoaTkH. Takum o6pa3om, noMmapHas KOJOHKZ
HMeeT OJIOKHPOBKY, HCKJIOYAKWILYI0 NOBOPOT LEHTPAaJbHO-
ro KJioYa NpH OTKPHTHX K/anaHax.
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Puc. 84. IMoxapHas KOJAOHKA
! —ronoeka; 2 — crep#edb; J— PYKoATEa
CHHMAaTh TOXKAPHYK KOJIOHKY € THIpAaHTa

TOJBEKO IIpH 3aKpHITOM KJanaHe THIAPAaHTa.

HaseMHube THADAHTH —B OTJHIHE OT MNOJ3EM-
HBIX JAOCTYIHbI B aboe BpeMA rojla H AJs HX HCHONb30-
BaHHA HeT HeoOXOJHMOCTH YCTaHaBJHBATh MOXKapHYK KO-

JoHKY. OHH AOJXKHH
178

MOKHO

YCTaHABJHBATLCA BHE Ipoesxeil

Puc. 85. HaseMuufi ruapant Ges-

KOAOAE3HOrO THNA

I —nopctaska; 2 — Kaanad; 3 — xop-

nyc, 4 — cTepmenh, § — Epnika

7 5

T,

27

Puc. 86. I'mapanT coBMeuieHHHT
¢ BOAOpa3bopHOM KOJOHKOMH

1 — kopuyc; 2 — pyxoaATEa; § — rafi-
Ka; 4 — wnuegeas; §— oTBop; 6 —
nofawuman TpyGa; 7, 8§ — TpyGuaTtnie
IITAHTH; 9 — MeTaanHYecKkoe KoNbUO;
10 — gnanan; 1] — smexTop; [2—
cepno; 13 — kaanan; 14 — npyxHaa

uactu popor. Hasemnsle moxapHble rHApanThl MOryT NpH-
MEHSTbCA, B OCHOBHOM, B IOXHHX pafioHax HalieH CTpaHHl.
B cpenneit n cesepuo#t wacth CCCP B 3HMHHX YCJIOBHSX
Tpebyercs X yremaarb. Ha puc. 85 nokasan Geckoxofes-
HHfi HaseMHBIl THADAHT C AByMs naTpyGKaMH JAMaMerpoM
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80 MM u oauuM — auamerpoM 125 mm. [lpu Bpaulenuu
railkp WITAaHra, COGJHHEHHAs CO IUMHHAENEM, OMyCKaercs
BHH3, OTKPbiBas 3aTBOP AJA NOJa4d BoAHW. B  MomeHt
33aKPHITHA TH/PAHTAa 3aTBOD NOJHHMAETCHA BBEpPX H YILIOT-
HHTCJbHOE KOJbUO INIOTHO CAaJHTCH HA cepmjio, nepexkpoiBas
BOZY. !

Huxuss vacts Kopuyca rujapanTa (aanueM npukpen-
JieHa K CTaHAapTHOH 1NOXAapHOH MNMOACTABKe BOJONPOBOJA.

Huis yMeHblueHUsi YCHJIHi, BOSHUKAIOUHX NPH OTKPHBASHH -

H 33KPbIBAHHH FHAPAHTA, B BepXHeH YacTH Kopmyca pacro-
JIOXKeH ONOPHLIH WaPHKOBRI NOAUIHIHHK, KOTOPHIA 3aKPHT
KPBILIKOH.

Uro6ul mpeAOTBPAaTHTL NONajaHHe BOABI H3 Kopmyca
THApPaHTa B pe3b0OBoe COCJHHEHHE TaHKu M WINHHALNS,
B KpBllIKe YCTAHOBJEHB /BA YINVIOTHHTEJIbHHIX  KOJbIA.

Bo BHHUHIIO 6bna paspaborana KOHCTPYKUHSA IHAPAH-
Ta-KOJIOHKH JJ11 CeJbCKOH MEeCTHOCTH M noceakoB. Oma
[03BOJIHJa YBEJHYHTb €ro MPONYCKHYI0 CNOCOGHOCTH A0
67 a/c npu Hamope 10 M mo CpaBHEHHI0O ¢ THAPAHTOM
mockoBckoro tena IIT-5, npomycknas cmoco6HOCTE KOTO-
poro 40 m/c. :

Fuagpanrxononka (FOCT 13816—80) mnpenxas-
HayeHa mjs or6opa BOAK  H3 BOAONPOBOAHON CETH  HA
X03HCTBEHHO-NIHTbeBBE LEJH H Ha IOXapoTylleHHe, OHA
coBMellleHa ¢ Bojopasbopuoil kosoukod (puc. 86). I'ma-
PAHT-KOJIOHKY MOHTHDYIOT Ha TOACTaBKax H YCTaHaB-
JHBAIOT HA HApYJKHOH BONONPOBOJAHOH ceTH 06e3 ycTpoi-
- ctBa Kosojua. Ee MOXHO HCNoOJb30BaTh Ha BCEH TEppH-
TOPHH CTpaHbl, 32 HCKJIOYelHeM pailoHOB BeYHOH Meps3-
JIOTHI.

IIpn moabeme PYKOATKH 2 wwTanra 7 onycKaercs BHHS
H oTxKuMaer npyxuny /4. Knamau /3 3xkeKkTopa OTKpBIBa-
eTcl M Bojla mocTyrnaer B XxoasfictBeHunit orsoa. llocae
BHKJIOUEHHS KOJIOHKH BOJa CJAHBAeTcsi B HHXKHIOWD 4acTb
Kopuyca I H OTAachiBaeTcsi 9)KEKTOPOM B NOAAOILYI0 TPY-
6y 6 npu caeaywouiem orbope.

B cayyae moxapa OTKDHBAIOT, a 3aTeM  3aKpHBAIOT
"THAPAHT CHeHHAJNbHBIM KJI04oM. EcJH ruapant orkpuBaioT
PYKOATKOH KJloua, Bpamaercs rafika J wnangenas 4 u
TpyGuarasi mraura 8 c kaamasom ruapanra [0 onyckaer-
csi BuH3. Boja 3amosHfer KOPNyc KOJOHKH H mocTynaer
B otBoz §. OcraBliascs nocyie pabGoTel THApaHTa BOJA OT-
cachlBaeTcsi ¢ MOMOMILIO 3:KekTopa. Eciin Heo6XOJHMO BHI-
NOJIHHTh PEMOHT THAPAHTA-KOJOHKH, €€ JeTajJH MOMKHO
H3BJIeUb HE pacKanuiBas TPaHIIEIo.
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KOJIOHKH, €e AETajH MOMKHO
TpaHILeo.

3amuraan apmarypa. BauTy3 b caykar ias aBToMa-
THYECKOrQ BNYCKAa H BBHUYCKA BO3IyXa U3 TPyGONPOBOIOB,
Onu ycramaBaupatorcs Ha  TpyOONpOBOAAX JAHAMETPOM
400 MM u Gosee, Ha BO3BHIIEHHLIX TOYKAX HA PaccTosi-
Hun  250—2500 M apyr or apyra. Ecau Bozayx He
Oyner ynpanen u3 Ttpybonposoja, To o6pas3ylOTcs BO3AYII-
Hble MOAYIUKH, YMEHBIIAIONHE IJIOLWAAb KHBOTO CeYeHHS
Tpybonposoja. '

Banrya (puc. 87) cocrout w3 uyryHHoro kopnyca I,
B KOTOPOM pa3MelleH CTaJAbHOH moJasiii wap 2 c Bep-
THK2JIbHBIM CTaJbHBIM LITOKOM, KOPNYC 3aKPLIT KPLIIKOH J.
Buipensiiontuiics M3 BOAB BO3AYX CKAMJHBAETCS B BepX-
HeH uvacti Banty3a. Iloj naBseHwem Bo3fyxa  ypoBeHb
BOJB ONycKaercs BMecTe C IIapoM, KOTOPHH OTKpbiBaer
NpA 3TOM COEJHHEHHH ¢ HHUM KJanan 4, BCJAEJCTBHE yero
BO3ZyX BHXoAHT Hapyxky. [locie storo Boma, sanonHsio-
1A BaHTY3, NMOAHHMAET IIAP M 3aKPhIBAeT KJallaH.

[Tono6ubie e BaHTY3H MOTYT HCNOJb30BATLCA H JUIS
BINYCKa BO3AYyXa B BOJOBOJ Npu  o0pa3oBaHHH B HeM
HOHHMIKEHHBIX JaBJeHHi HJH pasphiBa CIJOMHOCTH NOTOKA
IPH THAPABAMYECKHX YHAapax.

O6paruse KTanaun (puc. 88) mpeanasnauaior-
¢ A TIPONYCKa BOABI TOJBKO B OAHOM  HallpaBJIEHHH.
OHH YyCTaHABJAHBAIOTCH HA HAMOPHHIX JHHHAX OKOJO IEHT-
poGeXxHBIX HACOCOB, Ha JHHHSAX JJIf OTKJIWOUEHHA BOJOHA-
NOPHEIX OalieH H B psALe IPYrHX Caydaes,

[IpenoxpaduTrenbHHE KJAaNaHb Cayxar ajis
NpefOTBpalleHusl TOBLILIEHHS jaBjeHus B Tpybax cBepx
JIONyCTHMOTO NpPH BO3HHKHOBEHHH THIPaBJHYECKOro yjapa
B BOMONPOBOAAX H BOAOBOMAX B  pe3yjibrare OCTAHOBKH
IACOCOB HJH GBICTPOrO 3aKPHITHSA 3aJBHKEK B CETH.

[TpexoxpannTesbuble KianaHbl MOryT OWThb — IPYXHH-
HBIMH HJH phuaxusiMu. Ha puc. 89 nmokasano ycrpoficTBo
NPYXKHHHOTO NPEeAOXPAHMUTE]bHOrO Kjanana.

[Mpuanun  paGoTH TNpelOXPAHHTEJNBHOrO  KJjanaua
3aKJIUaeTCs B CAeAYIONleM: NoA Ae#CTBHEM MNOBHIIEHHOrO
JIaBJEHHA B KJanaHe Npeofojienaercss YCHIHE NPYMKHHbL
H Boja uepe3 TpyOy BuiGpachBaeTCH HAPYKY.

ApmaTtypa mapyxHoii somonposojHoit cerH. Paswmema-
ercsi OHa B CHelHaabHhX Kosoanax (puc. 90). Bomonpo-
BOAHBIE KOJOAUB MOTYT OHITh JKese306eToHHbIE, GEeTOHHBIE,
KHpnHYHbe, u3 GyToBOoro kKamus. KosoAunl AHaMeTpoM J0
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Prc. 87. Bantya

a —paspes; 6—sBHA ¢ Oory; J—
xopnyc; 2 — wap; § — Kpbluika; 4—
Knanasd

-

Puc. 89. Ycrpoiicrso npenoxpa-
HHTENLHOrO KJjanaHa

1 — natpy6ok; 2 — wroxk; J-—Oopy-
xuHa; 4 — Kranaf; § — CoelHHUTEAL-
Huft  dranen

Puc. 88. O6paTtnufi xaanau
] — Kaanau; 2 — xopuye
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Puc. 91. Verpofictso konoauesn
B pafioHax BeyHON MepsJoTH

! —chemnas KpuWka; 2 — sacwmKa
HEMYYHMHMCTHIM TPYNTOM; § — FAHHO-
Gerox; 4 — TpyGolipoBon; & — 3ame-
HeWHuA MecTHWA nporasAHMR ym-
AOTHeHHBI TPYET WaAN mnecqaMo-rpa-
pufinas sacumnka; 6 — SajiBHIKKS

-

Puc. 90. Ycranopka moxapuoro

ey — NOA3EMHOrO THApaHTAa B BOJO-
L I',l NpoOBOAHOM KoJojaue
1 7 i}" L | 1 —ruapaaT; 2 — Bojonuposom; & —
N\ _,a"\ CKOGH
kS5 rc 2

2 M BHINOJHAIOT Kpyraoilt ¢opMbl, GOJLIINX DPasMepoB —
NpsAMOYTOAbEONH $HOpMHL

B cayuasx pacnojioxkenust I'DYHTOBBIX BOJA BhILle JHA
KOJIOAUA CJGAYyeT NpejaycMaTpUBaTh THAPOH3OJSLHIO AHA
H cred Kosojua Ha 0,5 M BHle YPOBHS TPYHTOBHIX BOA.

Buicora pa6oueii wactH Kosofna AoixHa OuHTB — He
meree 1,5 M. Ilpm nenpasmibHoM ycTpolcTse — KoJoAla
(IoKKM KoJOAUA pacnosaraloTed HHXKE YPOBHS Ipoe3sxei
YacTH), €CJIH KOJIOALE PACHOJIOXKEHbI B HH3HHAX, a TaKxke
H3-32 TEXHHYECKON HEHCNPABHOCTH THAPaHTa  (HEMIOTHO
3aKPHITOM INapOBOM KJjamname, cCpuiBe peabOnl Ha  IITOKE,
npH HaJHYHH BHOGOHH B MecTaxX IlpHJeranis pe3nHOBOH
NPOKNAJKH K CTEHKe KOJOHKH H T. A.) BOAA MOXKer  TO-
nactb B KOJIOZEIL.
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Uro6bl NpejOTBPATHTL 3aMEP3aHHE NOXAPHHIX IHApaH-
TOB, KOJOAUK (NPH COOTBETCTBYIOLEM 000CHOBAHHH) yTen-
JSIOT.

B ycioBHsiX BeYHOH  MepaJOTH AN NpPeAOXpaHeHH:
KoJjioaues OT ,.‘IEﬁCTBHﬂ Ha HX CTeHKH CHJ Ny4YeHHS BOKpYT
KoJioaua ycTpaHBaloT OGCHHKY H3 HENYYHHHCTOro TpyHTAa.
JOns  3alltuTel  OT NPOHHKAHHS  HAAMEP3JOTHBIX BOX
HHJKHIOIO 9acTh KOJIOALA M JHHULE H3OJHPYIOT CJoeM
rauHoGerona (pue. 91).

§ 58. IMporuBonoxapHble
TpeOoOBaHHS K HAPYHHOMN
BOJIONPOBOIHOM CETH

Urobbl ofecneddTh HaAeKHOCTb NOAAYH BOABI  TpH
noxape, cjlefyer INpOKJIaiuBaTb HE MeHee ABYX napaJ-
JICJIbHBIX JHHHH BOJOBOJOB C COOTBETCTBYIOLIIHMH TEpeKJIo-
YeHHAMH Mexay HuMmu (puc. 92), n03BOASIOUIHMH OTKJIO-
YHTh TOT HJAH HHOH yuacToKk  npu aBapuu. IIpu  stom
AHAMeTPLl  BOJOBOAOB  H YHC/AO NEepPeKJIOYeHHI Ha HHX
J0JHB o0ecneyHTh aBapHiiHyl0 NMofaudy BOABLI HA XO35H-
CTBCHHO-TIHTheBLIC HYX AW B pasMepe 709% or pacuerHbiX,
Ha JTIPOH3BOJACTBEHHLIE HYXJAbL B O0BLEMe, YCTAHOBJIEHHOM
npu pa6ore NPeANPHATHS 1O aBapHIIHOMY rpaduky, M AIs
HeJiel NMoKapoTymeHHs — B COOTBETCTBHH C PacyeTHLIM pac-
XOIOM:

QAH - 0,? Qx.n + an_an "I"' QIIOK.

rie  Qus— pacxol BOAH TNpH  aBapHH BOXOBOAOB; Qr_g — pac-
X0/l BOJM HAa XO3AACTBEHHO-TIHTLEBHC HYMAB; Qnp.aa — PACXOA BOAH
Ha NMPOM3BOACTBEHIBE HYXKAW Tpu paboTe HPeANPUATHS No aBapuiiHo-
MY rpaduKy; Quom — PACXoa BOAHW JAf 1enell NoKapOoTYLIeHHS.

He menee naByx aunuii BopoBoAoB 06s3aTesbHO TpPO-
KJaAbiBaeTcsi B CeiiCMHYECKHX pafioHaX, B MeCTax ¢ Npo-
Ca/IOYHLIMH TPYHTaAMH, B 30HaX BeyHOH Mep3noThl. Koau-
4eCTBO PEMOHTHBIX  YYaCTKOB,  3aKJIOYEHHBIX  MeXAy
NepeKJIIOYeHHSAMH, JOJKHO ObITh TaKHM, 4T00OH obecneys-
BaJjach Inojava apapHilHoro pacxona BOJRL

B nwo6GomM cayuyae OHO He MOJDKHO NpeBHINIaTh 5 KM
IIPH NpOKJAajgKe BOMOBOJAOB B fABe H GoJjiee JHHHH, 3 KM —
B OAHY JIHHHIO. '

[Tpu npoknangke oAHOro BOJAOBOJAA NpeRycMaTpHBAlOTCH
€MKOCTH JAJiSi XpaHeHHsl 3anaca BOAB, KOTOPHH  AOJXKed
COOTBEeTCTBOBAaTh NOTpebHocTH npH paboTre no aBapHio-
My rpaduKy — Ha BCe BpeMsl JHKBHAauuu asapuu (rabu.
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Puc. 92. Cxema ya3/0B mepeKmiOueHufi Ha BROLAX

a — IBa BOJOBO/LA ¢ OZHORA 3aiAmnmKol Mmemay HuMn; § — ABA BOJOBONA C ABY-
MA 38IBIKKAMH MEXAY HHMH, & — YCTAHOBKA BRINYCKA, & — YCTAHOBKA BaMTY3a;
1 — BHINYCK; 2 — BANTY3

41 cm. c. 188), a Takxke ANS XpaHEHHs NPOTHBOMOMKAPHOTO
3anaca BOJAB H3 YCJOBHS NOAAYH TOJHOrO pPacyeTHOro pac-
Xona ee A4 LeJefi 0OXKapoTyLIeHHs B TedeHHe 34 NpH  pac-
yeTHOM pacxofie Quow<<2b Jji/c wnau B Teuenne 6 u npH
Qo >25 nfc. Dast spanuii I n 11 crenenn ornecrofikoctn
¢ npouaBoAcTBaMu kKareropuit [ u I BpeMs TyumeHus
MOXKeT GHTh yMeHbIUeHO A0 2 4 NIpH Quow==25 aA/c B 10

4 tl—*—l‘lpﬁ Qnoﬁ{>25 J[/c-

BomonpoBoanasi ceTh, KaK NpaBHIO0, A0MxKHA ObITh
KoJbuepoii. TynHKOBHE JHHHH BOJONPOBOAZ paspeliaercs
NIDHMEHATh IS MONAYH BOIBL

Ha TIPOH3BOJCTBEHHbIE HYXABLI NpPH NepepuBe B Mopaue
BOAB Ha BpeMsl JMKBHJAIIHH aBAPHH;

XO3HCTBEHHO-THTHCBEE HYMIB NpH AHamerpe  TpyO
He Goaee 100 mM;
NOXKAPHBIE HYXKIB — NPH  [AJIHHE JHHHIE He Gonee

200 wm.

JInann [>200 M nonyckaioTcsi B HACeJIEHHBIX MYHKTax
¢ gHcaom kHreseit 3000 wes. ¥ ¢ pacxoAoM BOABL Ha
HapyHoe noxaportywenne ao 10 a/c npy  HaJHYMH [O-
JapHLHIX pe3epByapoB B KOHIle TYNHKAa H [0 corjacosa-
HHIO ¢ opranamu rocnoxuaasopa. OcoleHHo yacTo  3TH
BONPOCH MOAHHMAIOTCA MNPH CTPOHTENLCTBE BOAONPOBOAA
B HeCKOJBbKO ouepejed.

B’ cayuae BuIKJAIOYEHHS] OHOWH JHHHH KOJBUEBOM CeTH
ofuas nojgada BOAK Ha XO3SIHCTBEHHO-TIHTLEBBIE HYMK/b HE
JAOJIKHA CHHXKaTthes Gosee uem Ha 30%. Jonycrumoe cHH-
JeHHe NOAAYH BOABI Ha TIPOW3BOACTBEHHBIE HYMKJBl CJAey-
eT OnpeAensiTh H3 pacuera uX paboTh No  aBapHiHOMY
rpadHKy, BHIKJIIOUEHHE JHHHH KOJBLEBHIX ceTeH NpPH 3TOM
He Yy4HTHIBaeTCH.
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Puc, 93. Cxema ycTaHOBKH THA-
paHTa Ha CONPOBOAHTENBHHX JIH-
HUAX

I — BOAONPOBOAHAN CeThb; 2 — CONpo-
BOAHTENbHAR JAMHEA; J — NOXKAPHLIA
rHApanT

Bononposoanas ceTh pasiensieTcss Ha PeMOHTHBHIE yya-
CTKH TakuM 006pa3oM, 9TO6H NPH BHKJIOUEHHH OXHOTO H3
HHX OTKJIOYaJjoch He GoJjee 5 TMOKAPHLIX IHAPAHTOB H He
npekpainajach nojaya BOALl TeM NOTPeGHTENsAM, MEpepLB
B BOJOCHA0KEeHAH KOTOPHIX He JA0MYCTHM.

[Toxxapuble  THApPaHTH  YCTaH2BAWBAlOTCS  BAOJb
Npoe3fioB H aBTOMOGHJABHHIX JOPOr HAa  PACCTOSHHH He
Gonee 150 M gpyr or xpyra, He GaHxe 5 M OT CTeH
3/aHuil H He gajee 2,5 M OT Kpasi TpoeaxKeii yacTH.

HanGoanuiee paccrosanse OT THAPAHTOB A0 OOCAYHH-
BaeMbIX HMH 3JlaHHH He JOJXKHO NPEBHINAThL JAS BOJAO-
NPOBOAOB BHCOKOro maBienHs 120 M, HH3Koro JaBjie-
aust — 150 M. Ha BOZONPOBOAHBIX JIHHHSX JHAMETPOM
500 MM n Gosee TrHJpaHTH He yCTAaHaBJHBAIOT, TaK Kak
3TO CHHXKaeT HaleXHOCTh pabGoThl JHHHANK (yyHTHIBas BO3-
MOXHOCTh BHIXOfa M3 CTPOS THIPAHTOB), a TaKxke BBHAY
CJOXHOCTH YCTPOHCTBa KOJIOAIEB B MecTax YCTaHOBKH
PHADAHTOB. B HX MOHTa)Xa Ha Tpy6ax 6oJblloro AHamerpa.
B sToM caydae npokJagmpBalOT Tak HasnBaemble CONpO-
BOJHTENbHbIE JHHHH MeNbIIero AHAMerpa, Ha KOTOPHIX
H ycTaHaBauBaioT rujpantsl (puc. 93). Ilpu wmpune npo-
esfoB Goaee 20 M JIONyCcKaeTCsl MPOKJAajka AyGJHPYIOUIHX
JMHAN, HCKIIOUAMIIHX IlIcpecedeHHe TpOe3foB BOAOIPO-
BOJHBIMH JIHHHAMH.

rJ1ABA XIIl. PACYHET HAPY)KHOIO BOJIONPOBOOA
NPOMBIUIJIEHHOTO NPEANPHATHA

Pacyer BQAONPOBOAHBIX ceTeil MNPOH3BOAAT JJIsL TOTO,
"yroOH BHIGpPaTh Haubosiee SKOHOMHYHHE AHAMeTpH TPYO,
obecneyHBaIOMHAX TNPOMNYCK PacyeTHbIX PacxXoJoOB, a TaKie
OnpeseNuTs TMOTEPH HAamopa B HHX, BEAHYHHY KOTOPHX
HeoOXOAMMO BHATH NMpPH pacuerax BOJOHATOPHHX Oamen
M HACOCHHIX CTaHIKH.

FuapaBandeckuil pacuer ceTH OO0LEIHHEHHOIO BOJIO-
NpoBOJAa NPOBOAMTCA HA IBA pPeKHMA:
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a) B o6LIUHOE BpeMs, T. e. PH NOJa¥e pacyeTHo-
ro pacxona BOAB Qpacy HA XO3SIHCTBEHHO-THTHEBEIE (Qy_y,
NPOH3BOACTBeHHBIE Qup M AymIeBHE Q, HYXKAH, TOrAa

Qpaﬂ o Q;.n -+ an + Q,q; (77)
6) mpu noxape, Kora BOJONPOBOAHAS CeTh AOJ-

KHa obecleynTh NMPONYCK PacyeTHOro pacxopa BOABQ pec
Ha X03afCTBEHHO-NHTbeBHEe Qx—y H NPOH3BOJCTBEHHHIE
Qp ByxaH, a Takxke Ha noxaporymenne Quow (pacxon
BOJILI HA JYII He YUUTHIBAETCS), TOraa

Qpacs = Q.+ Qup + Quom- (78)

§ 59. Mopagok pacyeTa HAPyXKHOI BOXONPOBOAHOH
CeTH ;

1. Onpenenenue pacyeTHOro pacxoia BOAH BKJAIOYaeT
noTpeGHOCTH Ha TPOH3BOJACTBEHHBIE HYXAW (77) u Ha
noxaporyniedue (78). I'lpu 3toM Qup ANA Kaxkaoro npo-
H3BOACTBEHHOTo IleXa 3aJaeTcsl B COOTBETCTBHH ¢ TeXHO-
JOrHYecKHM, peraamentoM. Pacxoll BOAH Ha NOXapHbe
HYXAB Quow TpencTaBasier cyMMy pacxoja BOAbl Ha Ha-
pyxHoe Qmap (cM. Taba. 27 u 28) u BHyTpenHee mOXKapo-
tymenne Qs (cM. Taba. 55), T. el

Qnml = Qusp + Qau- (79)

2. OnpeneauB Bennuuny pacxoja (77) B oGLYHOE BpeMs
PpaboThl BOAONPOBOAA WIS KaXKJIOro INPOH3BOJACTBEHHOIO
nexa, MmoNyueHHble 3HAUCHHS TPOCTABJSIOT B TOUYKAX BBO-
JOB B 3aHAS H COOPYXKeHHsl. DTH PACXOAH (i, §2, §s H T. J.
Ha3BIBAIOT Y3JOBLIMH PACX0JaMH.

3. ¥Y3noBhole pacXoAn PacnpcAeNsioT 10 Y4YacTKaM
BOAONPOBOAHONH CeTH, T. €. [0 y4YacTKaM, 3aKJIYeHHHIM
MeXJly COCelIHHMH y3aaaMu, cobaiofas obfsaTesbHo ycho-
BHE: TO KOJHYECTBO BOJHl, KOTOpPOe YIIO OT yaja, A0JXK-
HO GHIThL PaBHO TOMY KOJHYECTBY, KOTOpOE NOJIKHO ITOJOMH-
TH 110 YUaCTKAaM, NPHJEraiouuM K 3TOMY y3Jy.

Ilpu ompesnenenns pacxofa BOIB Ha yyacTkax MarHcr-
pPaJii pasBeTBJEHHOH CeTH YYHTHIBAIOT, YTO €ro BeJIHYHHA
CKJafblBaeTcsd H3 pacxofa, HCNoJb3yeMoro mnoTpefHTesneM
B KOHEUHOH TOYKE JaHHOrO YdYacTKa, H pacxola BOJH,
NPOXOAALIEro 10 AaHHOMY Yy4acTKy K GoJjee OTAaJE€HHHM
noTpebHTE M.

Tak, HanpHaMep, pacxox BoAb Ha ydacTRe [/—4 Oyner
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“VE.

riae Q-—pacxon BOJAM Ha pPAacYETHOM YHACTKE, U — CKOPOCTH ABHIKCHUA
BOAH,

HOunamerp Tpy6 BhiGHpaercs ¢ yyerom Haubojee 3IKO-
HOMHUYHBIX CKOPOCTEHl ABHXKEHHSI BOJAB B HHX, IPH KOTOPBIX
CTPOWTENbHElE H 3IKCINIyaTauiiOHHLle 3aTpathl OyAyT MH-
HEMAJbHBIMH. Beauunua 3THX cKOPOCTEH IPH HOPMAJLHOM
pexkuMe paboThl BOHOMpPOBOA4 :octaBasier: 0,7—1,2 m/c
ans tpy6 maanlx Auamerpos; l--1,5 M/c — Bonplunx aua-
MeTpoB; 2,—2,5 M/c npm npomyci2 PACXOJOB Ha MOXKapo-
TYLICHHE. . :

Ilpn Bei6ope nuamerpa TPyG MOXHO BOCHOJL30BaTHLCH
Taby. 41, B KoTropoli yKasauul sHaueHHs Hanbosee 3K0HO-
MHYHBIX' CKOpOCTed.

5. OnpenessiioT MOTEPH HAMOPA HA YUaCTKAX CETH, 110Jb-
aysice Gopmynamn h=AIQ2 h=SQFp.

3HaueHHsl YAeJbHOTO CONPOTHBJEHHA S npHBeacHH B
Taba, 42.°

ITorepn wHamnopa B MECTHHIX CONPOTHBJACHHSX 1apykK-
HOH ' BOAONMPOBOAHON CEeTH COCTaBJASIOT =~ 0% or norepb
1o J"IJT;IIHE TpyOONpoBoAa, Nno3TOMy obLIHe NOTepH Mosm=
=1,05 ?

§ 60. I'mppasanuecknit pacyer pasBETBJEHHONH CeThH

PasserBiensbie BOJONPOBOAHBIE CETH PAaCCYHTHIBAIOT
KaKk CHCTEMY MOC/E/0BATENLHO COeAHHEHHBX TPyOGOoNnpoBo-
noB. dast pacuera npexje BCero cOCTaBJseTCS cXema BO-
HOMNpPOBOAa, Ha KOTOpOit B Mecrax pPAacnoJOXKEHHs BOJO-
norpeGuTeliefi COCPEJOTOUMBAIOTCSL  pacueTHsle (y3JjoBbie)
pacxoan (puc. 94). Pacuer HayHHAWT ¢ OCHOBHOW (Ma-
THCTPAJIbHOM) CeTH, ABHTasch NPOTHB MOTOKA BOAH OT JHK-
Tylomel Toukn* K TOUKe NHTaHug cetH. Jlas ykasaHHOM
cXeMHbl pacueTHbIM HanpasieHnem Oyzaer: 6—4—1—0.

* Jluxrylonuiefl TOYKoil HasHBaercs TOYKA, OTHOCHTEABHO |_<o-ropoﬁ
Hanop Hacoca Npil pacuetax BOAONPOBOAHOR ceTH noayyaercs HanGOJb-
wpM,. Ito, Kak npapuao, Haubonee yhajeHHas OT HACOCHOH CTaHUHH
TOUKa BOJIONPOBOJAA.
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Bragane OIpelenasior 2 3
pacueTHHii PacXoA BOAH Ha 9;=354 »
Ka¥/IOM H3 YY4CTKOB CeTH. He Py 97 z

IMoncuntas  pacxoasl H B" 3 o
3§as 3KOHOMHYCCKH lleJeco- / 4 6
obpasHbe CKOPOCTH, MO Taba.  ¢,=454 g=24

73
A
95 =07
Puc. 94. Pacuetnas cxema TymH-

41 nonbupaioT fHAMETPH TPYD
H OIIpeAensaioT IOTePH HANOpa
KOBOH CeTH
I—6 — ToukH  0TGOpa BOAH

I KaXaoro yyaCTka CeTH.
[Torepu nanopa no scefi anu-
He MarucTpajiu 6yayt paBHB
CyMMe TOoTeph Ha OTACJAbHBIX
y4acTKax

2 ) 2
h=38,9r +S293 +...+Sagn-

s ovyeHb CHJABHO Pa3BETBJEGHHBLIX CETEll HHOTJa He
Cpasy ynmaeTcss ONpefiesiHTh JHKTYIOULYI0 TOUYKY, a CJejo-
BaTCJbHO, H pacnojoexpe OCHOBHOrQO pacyeTHOro Ha-
npaBJeHHA, B stom cjiyyae paccMaTpHBawT psdah BapH-
anToB. IIpu sTOM OCHOBHO#M (MArHCTpPaJbLHOH) JHHHEH $iB-
JideTCsl JIHHHA, NPH pacyeTe KOTOPOH B TOYKE NHTAHHA CETH
noJsydaercs Hanboabmui namop. Ilocae pacuera ocHOBHOW
JIHHUY TIPHCTYNAIOT K pacueTy OTBeTBJIEHHH.

PaccMoTpHM HeckoJNbKO NPHMEPOB NOAOGHKEIX PAacueToB.

Mpamep, Boaa ans npoH3BOACTBEHHHIX HYxa B Koanuectse 30 Jjc
NOCTYNlaeT MO pasBeTBAeHHOR ceTH OObeAHHEHHOrO NPOH3BOACTBEH-
HO-NOXKapHOrg BOmonpoBojaa (cM. puc. 94). K norpebareasiM BOAa no-
CTYNaeT N0 OTBeTBACHHSM (BBOAAM) B KOJHYECTBe, YKA3aHHOM Ha CXe-
me. ITpn noxape Boaa c pacxopom 15 afc oT6uHpacTCs OT TIHAPaHTA,

ycTaHosaenHoro B touke 6. Onpepennm jaunamerpu TpyG ceTH w NOTCpPH
Hanopa.

Pemenne. OnpesienuM pacxoAdl Ha OTAEJLHHX YYACTKAX Marucr-

paisubx  JEEHR  6—4—1—0; @g—4=8 afc; ¢4 =8+412=20 uafc;
gi-0=20+4-10=230 a/c; pacxoiM BOAL B OTBETBJCHHAX: Gy—s=10 a/c;
fa-2=3,5 nafc; g2-)=643,5=95 afc.
Jnamerpu Tpy6 noalupalor mo pacxoAy H ckopoctH (raba, 42) npu
nojaue BOAW Ha NpoH3BOJACTBenkHe Hyxaw. [lotepm nanopa onpepens-
oTest o Qopmyne h=SQ?% B xotopoll anavenue S HaxoasaT no Tabui.
42,

Pacuer cmopar B Taba. 43.

Kak Buano u3 Taba. 43, npu npomycke
Pacxo/loB CKOPOCTh /JBHIJKEHHSI BOJABLI HAa YyuacTke 6—4
cocrasasier 2,81 m/c, uro Gosplne pomycTHMOR 2,5 M/c.
IMostomy npennoxkeHo Ha 3ToM yyacTke TpyOH AHAMET-
pom 100 mm 3amennth Ha TpyOn auamerpom 150 mMm.

3a cuer 9TOro CKOPOCTh JABHIKEHHS BOAH Ha y4acTKe
crana MeHplle ponyctumoii, CyMMapHBe moTepH Hamnopa
B MAaricTpaJjH COCTapJsiior:

NOXapHBIX
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Ta6numnad3. PacuerHble AaHHble TYNHKOBOH ceTH
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A0 noxapa
h=0,47 45,92 +2,16 = 8,65 u;

NpH moxape
B =3,91 4+ 18,13 4 4,86 = 26,9 u.

O6umue nmotepd (c yueromM mnorepb Hanopa B MeCTHHX CO-
npoTHBJaeHHsAX) OyAyr paBHHI

hogw = 1,05 h=1,05-8,55 = 8,98 u;
hoga = 1,05 h=1,05-26,9 = 28,25 M.

§ 61. FuppaBavveckHii pacyeT KOJbIEBOH CeTH

Pacuer KoJbLEBHIX BOJAONPOBOAHHIX CceTeH CJOXKHee
pacyera TYMHKOBBIX, TAK KaK HCKOMBle JIHaMeTpH TpyO
JIOJXKHEL ONPENEJSTHCS 10 PACXOLY BOLB, KOTOpas B HHX
NPOTeKaeT, a STH PAcXOAbl HEH3BECTHBI, KaK HEH3BECTHO
1 HamnpaBjeHHe MOTOKOB BOJB HA Y4acTKaX CeTH; OHO B
CBOIO OdYepelnr 3aBHCHT OoT AHamerpa Tpy6. Ilostomy pac-
4eT KOJBIEBHIX BOAONPOBOJHHIX ceTell NPOH3BOAHTCA M e-
TOAOM TOCJAEAOBATEJbHOTO NPHOJIHXKEHHS.
PaccMoTpiM BOZOTIPOBOAHYIO CeTh, COCTOSILIYI0 H3 OXHOrO
Konbua (cM. puc. 95). B wavane pacuera HaMeuyaeM TOUKY

- BCTpEUYH TIOTOKOB BOALI H TeéM CaMbiM 3ajaeMCA BEPOATHBHIM

HanpaBiaeHHeM NoTOKOB. Touka BCTPeydH NOTOKOB OGBIYHO
coBnajdeT ¢ TOYKOH OAHOrO H3 MaKCHMaJbHHX H Haubonee
yaaneHHBX pacxomoB. IIpeamosioXuM, dYTO TOYKON BCTpPEYH
NOTOKOB Gymer Toyka 0, K Hefi oT TOUKH I MpPHTEKaeT pac-
XOJ @o—g, @ OT TOUKH 2 — pacxon §oe TOrfa COOTHOLIEHHE
pacxoloB BOAB B KOJblle MoXeT OHITh BHpa)eHO cJe-
JAYIOUAMHE yPaBHEHHAMH:

o= qg_; -+ Jo—2}

923 = qp_2 + qa;
; } (80)
G_a=¢qo_ + 9

931 =913 T 923

M3 cootnomenuit (80) caexyer, uTo cymMMa pacxojoB,
NPHTEKaIoUHX K TOYKe, PaBHA CYMMe PAacXo[oB YXOMAIIHX
OT 3TOH TOYKH NJIOC pacxoj B caMmoii Touke. HuH, cunras
YCJIOBHO KOJIMYECTBO BOJH, TNOAXOAAllEel K TOYKe, MOJO-
XKHTEJNbHBIM, a4 YXOAAllleH, BKJIOYas OTAAYy BOABl MOTpe-
GHTeN10, OTPHIATENBELIM, MOXKHO YC/IOBHe 6anaHca pacxo-
Aa BOJBI B KaXJ0il TOYKe CeTH BBHIPASHThH PABEHCTBOM

(81)
OCHOBHHM
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Zq=0.
PapenctBo (81) sBAsieTcs NepBHM
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yCcJAOBHEM THAPAaBIH-
YecKOro pacueTa Kojb-
IeBOHA CeTH.

ITo mpeaBapuTeabHO pac-
npefeJieHHBIM  pacxojamMm M
SKOHOMHUECKH lienecoofpas-
HBIM ckopocTaM (Taba. 42)
BHOHpalOT AHaMeTpul TPYO H
OnpeAesioT NOTePH Hamopa
Ha ydactkax fo—1, hi—s; fo-2,
ho—3. 3aTeM NOJACYHTHIBAIOT
. cyMMapHbie IOTepH Hamopa 1no
Puc. 95. Cxema k pacuery opno- ~ HaMDaBJICHHAM ABHMXEHHS T0-
KOJIbUEBOfi” BOAONPOBOAHO CeTH TOKOB BOJABI OT HYJEBOH TOY-
0—3 — 70K 0100pa. moAM KH [0 TOYKH NMHTAHHA KOJbIA

(rouxa 3)
Zhy yg=ho+h g
Bhy o g=hy g+ hy 3. (82)

CyMMapHBle NOTepH JeBoii W TPaBOll JHHHH KOJblA
MOMKHE OHTL OJMHAKOBBH, TaK KakK TOJBKO IIPH 3TOM YC-
JIOBHH TOYKOH BCTPEYH NOTOKOB MOXKeT Touka O, T. e.

Dhy ; g—3Zhy 9 3=0. (83)

VcaoBHO CYHTas IMOJOKHTEJNbHBIE BEJHYHHH [OTepH
Hanopa B JHHHAX, DAe BOJAA HAET IO 4aCOBOH CTpesKe, H
OTpHIATeJBHBIMH B JIHHHAX, Ileé BOJA2 HJET NMPOTHB Uaco-
BO¥l cTpesKH, ypaBHenue (81) moxer GHTb 3amHCAHO B
TaKoM BHJE '

Th=0. (84)

PasenctBo (84) sBnseTcs BTOPHIM OCHOBHEM
rHAPAaBJAHYECKHM yYyCJAOBHEM pacdeTa KOJbIe-
Boii cerd. Ecam Taxoro paBeHCTBA HET, TO PacXojHl, NpH-
TeKalollHe K HyJeBOH TOuKe, 3ajaHbl He BepHO. B artom
cnyuae HeoOXOAHMO YMEHBIIHTh BEJHYHHY PacxXoJoB Ha
Ag B TO JHHHH KOJbla, CAe MOTepH Hanopa Goublle, H
yBeJIHYHTh Ha Ag B JIMHHH KOJbIa, rJie NOTEPH MeHblUe,

' mocsie uero BHOBbL BHUIOJHHTb pacuer (BTOpas MONBITKA).
10T mNpouecc NOCTAEAOBATENLHOIO NPHOAHMKEHHS HasbiBa-
0T YBA3KOW CeTH, a Pacxof Ag — YBA30YHEIM PacXoJOM.

IMocneoBaTebHLEIM NPHOJHIKEHHEM MOXKHO AOOGHTH-
csi cobGmozenuss ycaoBusi (84).

OpHako NPaKTHYECKH NPH pacueTax BOJONPOBOJOB 10-
NyCKaeTcss HEKOTOpasi pasHHIla B CyMMapHHIX TOTepsx
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Hamopa OTHeJbHHX KOJIEl, no2peuiHoCTsb, Hasvleaemasn He-
gasxoil, Ah, T. e.

Zh=Ah. (85)

Honycrnmasi BeJHUHHA HEBA3KH NPH pacyeTe OTAE/b-
HOrO KO/blla BOROMPOBOAHOMN ceTH cocraBaser 0,5 M (mpu
NPONYCKe NOXKAPHLIX PACXO/J0B AONYCTHMAs BEJHUYHHA He-
BA3KH Bo3apacraer Ao 1 m). Ilpu Goabuiem 3HaueHHH ee
HEOGXO/HMO NepepacipesieNuTh pPacxoisl B NOAYKOJBUAXK,:
HCTIOJIB3YS YBABOUHBIA pacxof Ag, BeJHUHHY KOTOPOro
OMpeAeNaJOT CJACAYIONIHM OOpasoM.

HonycTaM, 4To NpH pacueTe CeTH, COCTOALIEH H3 OLHO-
r0 KOJbL@, NPH NePBOHAYAJNbHOM pacnpeJe]eHHu pacxo-

A0B §1=Q3—2M (s={3—1 1O ABYM HaNpaBJeHHAM MNOJyyeHa
HeBs3Ka, paBHasn

Ah=h—h = S1q] — S1q3.

Jasi yerpanenns HeBASKH yMeHbWIAM ¢, Ha Ag, g yBe-
uunm Ha Ag. Torma moxem 3sanucath S;(g—Ag)2=

:g;g;;&m)% S1(g7 —2qiAq+Aq?) =S, (g3 +29 Aq+

Beanunnoit Ag®? BBHAY ¢e ManocTH 1O CPABHEHHIO C Apy-
THMH MOXHO npedeGpeus. [locae wero 6yneM nMeThb

pgu o Bli—=54 Ah
2(S1q1+ S2q5)  2(SiqutSaqn) (%)
Torjaa
.
228¢q

Takum ke cnoco6oM NPOUBOAHTCS yBA3KA CETH NPH pa-
Gore BomONpPOBOAA BO BpEeMs MOXKapa.

§ 62. Mpumep pacuera HApyXXHOro MPOTHBOMNOXKAPHOIO
BOJONPOBOAA NPOMBIMIIEHHOTO 00beKkTa

Ilpeanonoxum, uTo HEOGXOAHMO NPOM3BECTH pacueT
00beiHHeHHOro (X037/iCTBEHHO-IPOTHBONOXAPHOr0)  BO-
AONPOBOJA BLICOKOTO JABJCHHS, OGCAYXKHBAIOUIENO TeK-
CTHAbHYI0 (abpuxy. IIpn ToM HaANeXHT HCXOAWTH H3

CAEAYIOUIHX JaHHBIX: '
. Hcrounnk BogocnaGiKenns — pexa.
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Prc §6. lemnsad TekcTHAbHOA (aGpHKH ¢ BOXONPOBORHON CETHIO

nweMa; OC—
— ropofi xKoaofen; HC-I— HacocHas CTAHIER nepn?m no_ eNa;
gg:ncmﬁ;ge coopyxeuns; PYB— pesepsyaps uncTof BO,!I.H.IX Cnfia gﬂioe{;rﬂoun’?
CTaHuEs BTOPOT0 NOABeMa; BE — sojcHanopuas Gammsa; [—IX — HoMep v
J—6 — ToukH EBBOmE B 3/aHHA

3. Fenepanbubifi m1an 06beKTa ¢ BOAONPOBOAHOH CETHIO
He. 96.
naﬁ4.ﬂ%-rig-rpeuﬂee NpOTHBONIOXKAapHOe BOJOCHAOMKeHHe B
NPOH3BOACTBEHHBIX 3[AaHHAX OCYUIECTBJAETCA ¢ IOMOLIBIO
BIX KpaHOB.

“OHL{’fpguco'rappacnonomemm BHYTPEHHHX NOXapHBIX Kpa-
HOB B BEPXHHX 3TaxaX Han6ojee BBICOKHX TPOH3BOACT-
BeHHBIX 3laHMil cocraBisier 9—I12 M OT ypOBHA 3eMJIH.

6. Bononanopuas  Gawns, yCTaHOBJEHHas B Hayaje
cern, ofecrneyHsaer co3/laHHe INOCTOSHHOrO JAaBJieHHS B
HApYXHOH CeTH H BO BHYTpeHHEM BOJIONPOBOXE.

7. PaccunThiBaTh 3arpysky (pacxof) cJjefyer mno Ha-
ubosiee MHOroumcjennoii cmese. Yucao paboTaomux M
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NPHHHMAIOMHAX AyW B STOM CMEHe, a TAaKKe NPOH3BOACT-
BEHHHA pacxXof BOAM yKasaHm B TaGn. 45,
Pemenune

1. OnpepenerHne pacyeTHLIX PacXoi0B BOALL.

OnpenesnM pacxof BOAW JAAs KaMKAOro MPOH3BOACT-
BEHHOTO 3AaHHs NpH paboTe BOAOMPOBOAa MO moOXKapa,
T. €. BHYHC/HM BCE BEJHYHHE, BXOASIIHE B YpaBHEHHE
(77). Jlanume pacuera cmesem B TaGa. 45. Tax KaK CyM-
MapHHA NOXapHHH PacXOX 3aBHCHT OT MJOLIALH npexnpH-
SAITHA, TO YCTaHOBHM KOJHYECTBO OIHOBPEMEHHO BO3MOXK-
HHX TOXapoB B 3aBHCHMOCTH OT IJIOUIAJAH NPEXNpPHSTHS.

B COOTBETCTBHH ¢ reHepaNbHHM NAAHOM  MIOMIALb
¢abpuku cocrasaser:

8§ = 900-700 =630 000 M®* = 63 ra,

IMpu Ttakoit nsomann (cm. CHuIl I1-31-74)  momye-
KaeTCs BOSMOXHOCTP  BO3HHKHOBEHHS B ONpeleseH-
HHH  NPOMEXYTOK BpEMeHH oOfHOro moxapa. Jlas
ONpeJie/IeH s NPH 3TOM OOMIEro MOXKapHONO pacxofa BOMAH
HEOGXOJHMO YCTAHOBHTbH €r0 BEJHUHHY IJS KaXKAOro npo-
H3BOJICTBEHHOTO S3JaHHS.

Pacxox Bogm Ha BHyTpeHHee moxapoTymenue onpe-
Hensiem 1o Taba. 55.

Kak Buamo u3 Tabn. 44, nauGonsmuii NoXKapHHi pac-
X0 norpebyercs AJsi TKalKOrO uexa (IV), on pasen:

Qnux=Qmp+Qan=30+m=40 aje. )

2. FHapaBamYecknii pacuer BojoNpoBOAHO# ceTH

10T pacuer BKJIOYAaeT PsAA STANOB.

Moprorosnrensunit nepuop. Cocrasasiem pacyeTny
CXeMy HapyXHOH BOLONpoBOAHOA cetu (puc. 97) ¢ HaHe-
CeHHEM Ha Hee TOYEK OTGOpA BOAL NPOH3BOACTBEHHBLIMH
3RauuAMH (cM. prc. 96). Beanunnn y3nosmx pacxoyos on-
PeAeseHbl NO AaHHBIM Tabn. 44 (rp. 16).

Bubupaem Touky BCTPEYH NOTOKOB. B HameMm npume-
P€ 3TO0 TOuKa 4, K KOTOPO# OT TOUKH MHTAHHA ceTH I BO-
Aa JABHMKETCHA NO ABYM HanpasaenusMm: [—2—3—4 g §—
6—5—4. B touke 4 or6upaercs 12,57 a/c. Hauumas or
TOUKH 4 pacnpejensieM y3/0BLe pacxoAs MO ydacTkam,
Co6amioAasi ycnoBHe 6anaHca pacxXonoB (81), npeanona-
Fas, 4T0 K 3TOA TOYKe Mo yuactky 3—4 nocrynaer 8ux/c,
a C yuacTka 5—4— ocTasibHO® KOJIHYECTBO BOJM 4,57 nfc.
Torna pacxomm BoAM Ha oT;eNBHMX PacyYeTHHIX yuyacTKax

- O6ymyr, ajc:
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Pac. 97. Pacuernasi cxeMa HapyxXHOfl BOZONPOBOAHOH CeTH A0 momapa
J—6 — Toukn oT16Opa EoAl

47,03

500; 100 4 /v 72,57
419 436,82 )
3
Y 250;725. 650; 700
| 7259;5,77 517;6,719 A
A7
L
] 700; 715G ‘18,42
& 21,3;7,607 f
450; 200 6 /250; 700
1 26,63; 2,13 3

6,21; 8,95

KAy ..
72,57
4
HOMEE Y3ra &
Sesuvura

pacxoda, /¢
2,01 ; 0, MM
Qr“f/‘}' %07
'S

3,04

Ha yuacTke 4—3 . I8
> 32 ... 844,19=12,19
» 2~ . . o« #12,1949,71=21,9
> 45 . 457
» 5—6 . .4,5743,04=17 61
» 6—I .7,61418,42=26,03
Bceero 21,94-26,03=47,93

Cyuuapnuﬁ pacxon 47,93 a/c obssarensHo JOJIKEH

6HTL paBeH pacXoly BOAM B TOUKe nNHTadua /.

ITo BennumHe MpeABAapHTEJbHO pacmpeleNeHHHX pac-
e1ecoo6pasHEIM

XO040B Ha YYacTKax H 3KOHOMHYECKH

CKOPOCTAM ABHMKEHHA BOAB ToAGHpaeM AuaMeTpn TPyo
(TaGsn. 42). Mcxonusle nannble Ias pacueTa HAaHOCHM Ha

pacyernylo cxemy (cM. puc. 97).

Vea3ka BomonpoBoAHo# cerH. Mcxojiubie H pacyeTHble
JaHHbie CBOAMM B Taba. 45, B KOTOpOH CONPOTHBJEHHE s
YyryHHBIX TpPY6 npHHEMaem mo TabJ. 43, a 3HaueHMs mo-

~ npaBouHoro Koadduuuenra Ky — mo raba. 5

‘Kak BugHo H3 TabJa. 45, cyMMapHbie NOTepH Hamopa
B NOJIYKOJIbILAX PaBHBI
hy 5 o = 15,79 u;

Ilpu stom nessizka Ah=1579—11,49=4,3 m>0,5 M

npeBbilIaeT JAONYCTHMYIO.

Onpenenum nonpaBounwii pacxof mno dopmyae (86)

Ag=

198

4,3

22 8q

hy_g 61 =11,49 n.

— =0,6 a/c.

2.3,409

TaGanua 44. Hexonune pannsie 1as pacyera BOpONpOBOAHOMA ceTH
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BBeass yBsisouHHH pacxoj H TOJACYHTAB NOTEpH
HAamopa Ha y4acTKaX, HaXOAMM 3HAueHHe HEeBJ3KH Ah=
=13,8—13,77=0,03, uto MeHblle AONMYCTHMOH BEJHUHHBL

Torga moTepH Hamopa B ceTH npH paboTe BOAONPOBO-
lla 10 noxapa OYAYyT paBHHL:

13,84 13,77

he = —'E—“—' = 13,79 M.

3. Pacyer BOAOMPOBOAHOH ceTH NMPH NPONYyCKe noxap-
HBIX PACXOJ0B

Pacyer BOJAONPOBOJAHON CeTH Ha caydyall momapa npo-
BOAMTCA C IEJNbI0 oOnpejlejeHHss BO3MOXHOCTH NPOMYyCKa
no tpy6am yseauuenHoro pacxoaa Boam (77).

[Tposepounsifi pacyeT BeleTrcs B TOM Ke NOpA/Xe,
yTo M ocHoBHOi. CocraBisiercsi pacdetHast cxema (pHcC.
98), Ha KOTOpyH HAHOCATCS TOYKM OTOGOpa BOAH C pac-
XOJOM, OnpefensieMuM Mo AaHHbM rp. 17 Taba. 45, a
TaKkXe pacueTHble JaHHBIE NMOXKAPHOro pacxoia BOAH, TO-
CTyNalonleil 4epes rHAPAHT y 3/aHH.

Cocpenotoyns moxapHbift pacxoa 40 a/c B TOuKe
orb6opa 5, GyaeM cuHTaTh ee TOYKOH BCTPeYH NOTOKOB.

ITocne pacnpepefiesusi y3JOBHX PacXo/0B 1o ydacr-
KaM CeTH YCTAaHOBJEHO, uTO Ha ydacrkax 4—3; 6—6;
6—7 ckopocts notokos npessiuaer 2,5 m/c. Ilostomy aas
cxeMsl (puc. 98) TpyOu xuamerpom 100 MM 10JKHBI OBITD
3aMenenH Ha TpyOnl 150 MM.

PesyapraThl yBSI3KH CETH CBCJEHH B Tabn. 46, H3 xo-

TOPOH CJEAYET, YTO HeBs3-
2 Ah=20,75-90,65=0,10

300;15¢ 4 /' 200,100
» > 5§ MeHplle AONYCTHMOH, paB-

/m 16,27;8,11  157; 1165 s 1 3.
I s g — [Torepu Hanopa B CeTH
J',?‘}ﬁ,’;iﬁ 76.1?,’-"!& 71 coc'ran’a'r
_ ‘f/"ﬁ?.&f o a; 4 20,75 4 20,55 _
100150 4,72 A N
i 550,200 E/' 250750 L
Viges  3026;265  2654;65% ’ ’

Taxk xkaxk npeanoxeHa
Puc. 98. Pacuyernas cxema na- p

S 6 OJIbIITHM
PYXHOM BOJAONPOBOAHOR ceth mpy  SAMEHa TPYL € Goxn
noxape ANaMeTpoM Ha OTHEJbHBIX

I—7 — Toukn oTGopa BOAM yu4acTKax BOJONPOBOAHON
202

Ta6auna 46. lawnbe yeAsKkH cerw npH moxmape

Vuactox LM Q, nje | d, MM v, Mjc | S=Al S; = KS |h=5,Q*, M
5—4 200 13,7 | 100 | 1,10 | 0,0623 | 0,0633 | 11,65
43 500 16,27{ 150 | 0,88 | 0,0186 | 0,0193 5,11
J—2 250 17,66| 150 | 0,90 | 0,0093 | 0,0096 2,63
2—1 100 18,17| 150 1,01 | 10,0037 | 0,0038 1,26

Beero — — - — — - 20,55
5—6 450 26,3 | 150 | 1,45 | 0,0167 | 0,0167 | 11,56
6—7 250 26,54| 150 | 1,60 | 0,0093 | 0,0093 6,54
7—1 350 30,26| 200 | 0,95 | 0,0028 | 0,0029 2,65

Beero 2100 | 48,43 | — — e — 20,75

CeTH, TO HEOOXOAMMO CAEJaTh Nepecyer ee npu pabore BoAO-
NpoBOJia [0 moXKapa.

Pacuer Besercss B TOM e NOpsfKe: COCTaBJseTCs pac-
yeTHas cxeMa (puc. 99) u Tabn. 47, B KoTOpPOH mNpejcTaB-
JICHBl PE3yJbTATH YBA3KH. 3a AHKTYIOUIYI0 TOYKY, KaK H
OpH TNepBOM pacyete, npuHaTa Touka 4. Ilo naHHEM
Tabs. 47 HaxomuM, 4TO HeBsidKa Ah=4,69—4,62=0,07 M<
<<0,5. CaepoBaresbHo, ceTh yBfi3aKa, a MOTePH Hamopa
B Hell cocraBiasiior Ae= iﬁ%ﬁ =4,66 M.

Taknm o6pasom, npu pajbHeALIMX pacyeTax BOMOIPO-
BOJIHHIX COOPYeHHH HeOOXOAHMO HCHOJNB3OBATh CJAEAYIO-

. IlHe NOTEPH Hanopa B CeTH: MpH paboTe BOAONPOBOAA 0

noxapa hc'=4,66 M; npu paGore BOAONPOBONAa BO BpeMs
noxapa he=20,65 M.

7257
500,150 4 Jo00:00 5
sl Gin T 487147
V.
250150 % 450150
L 457
e 57,048 4
106:750
' r
2V 21917 %2 |30
Pac, 939 Pacuernas cxema na- ;4 J50;2090 7L 250750 '{
Pyxuofi BogonpoBogHOfi ceTH go 4 26,03;2,03
s " Yiner 6,05;2, 760,64

T — rotxy oréopa  moam



TaGauna 47. Jiannble yBA3KH CETH A0 NOMKapa

Yuacrox L,m | Q afc|d uu o Mjc| S=Al S =KS |h=5,Q*, M
43 500 8 150 | 0,44 | 0,01855 | 0,0218 | 1,4
3—2 250 12,19/ 150 { 0,67 | 0,00928 | 0,0102 [ 1,51
2—1 100 21,9 | 150 | 1,2 |0,00371 | 0,007 | 1,78

Beero —4 == = e — < 4,69
4—5 200 4,571 100 | 0,56 | 0,06234 | 0,0705 | 1,47
5—6 450 4,57, 150 | 0,23 | 0,0167 0,0227 | 0,48
6—7 250 7,61 150 | 0,42 | 0,00928 | 0,011 0,64
7—1 350 26,03 200 | 0,82 | 0,00283 | 0,003 2,03

Beero 2100 | 47,93 | — - — — 4,62

4. OnpenencnHue PAcUETHBHIX PACXOMOB BOABI C YYETOM
pexumMa BORONOTPebeHHS

Ins Buibopa peximma paGoThl HaCOCHOH CTAHIHH, Onpe-
JeJleHHsl BMECTHMOCTH 06aKa BOJOHanopHoH GallHu H pesep-
BYapoB YHCTOH BOAB HeOOXOAMMO 3HATh, KaKoe KOJHYECTBO
BOJIBI PACXOAYETCS 38 KaXKAblH yac cMennl.

Ilpr sTOoM cjeayer YYHTHIBaTh TPH OOCTOSITENBCTBA.

[IpousBoncTrBeHHLIA pacxoj paciopegesnser-
cg NMo dYacaMm CMeHsl pPaBHOMEPHO H ero BeJHUYHHA [JIsl
8-yacoBoli cMeHBl KaMJIOTO IPOH3BOACTBEHHOrO IleXa MO-
XKer ‘ObIThL onpejeiera ng 3tgoplui),r.ne

00 Qup
ch.np ==

T e,
rie Quy — DPOH3BOACTBEHHHEA pacxos, j/c, ykasanunit s rp. 15 Taba, 44.

Pacxoa BoAW ©Pa aAyweBhe HYMXAB YIH-
THBaeTcs B Teyenwe 45 MHH nepBOro yaca KaxAo# CMeHBI,
TaK KakK B 3TOT ¥ac MOETCd Npelblayliasi cMeHa; ero BeJiH-
YHHA onpejesseTcs TakuM o6pasom

45-60 Qq
s Qoux=""Togo -
rae Qu— pacxoa BoAW HA AYW, Afc, 3HAUCHHE KOTOPOTO NaxojiWM B

rp. 14 Tabn. 44.
BenHuHHa CMEeHHOTO XO3ANCTBEHHO-THTb-

eBOro pacxopxa omnpeieasercs no dopmyae
Gen New

Qe xn = 1000

, M*/em,

L H'Icui
rae 3naueHud Nou H Jon HaXOAAT B Ip. 6 0 7 Taba. 44.
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Pacnpenenetiie Qewx— 1m0 uacam
B Taba. 48,

TaGauna 48. Pacnpenesenne pacxofia BOAH MO YACAM CMeHB

CMeHB NpHBEJeHo

B ropaunx gexax K=12,5 B xonopHuix mexax K=3

pacxod BOAH oOT Hod- pacxox BoAW oOT
YACH CMeHH Horo pacxona Yachl CMeHH NOAHOrQ pacxona
3a cMeny, % 3a emeHy,
Pacxoayerca npe- Pacxoayercsa
nuaymedt cmexofi npeanaymed
CMeHOH
1 15,65 1 18,75
2 12,05 2 - 6,25 |
3 12,05 3 12,50
4 12,05 4 12,50
5 12,05 5 18,75
6 . 12,056 6 6,25
7 12,05 7 12,50
8 12,05 8 12,50
Caenymouas B tesenne 1/2 u Caenylomas B Teuenue
cmena . 2 CMEeHa 1/2 u
37,6
3a cmeny 100 3a cmeny 100

Hcnoabsys naunele Taba, 44 H  y9YuThiBasg PeXHM Bo-
ponorpebieHnHss  Ha  XO3AHCTBEHHO-NHTbEBHE  HYXJAH
(rabn. 48), cocraBhM Ta6JHLY NOYACOBOTO BOAONOTPEO-
Jerns (Tabs. 49) BceMH TNpPOH3BOACTBEHHBIMH IleXaMH
¢abpuxmn.

M3 tabn. 49 cnepyer, 4To pacxoh BOABI HA BCE HYXK/AH
B cMeHy cocTaBaser 245,65 M3, u3 HuX:

XO3AHCTBEHHO-IUTREBON . . . . . . . . . . 52,6
AYIIEBOM . . . . « % & « 4 4 o« u e e 106,65
TMPOH3BOACTBEHHHA . . . . . + . . . . . . 86,4

. Pacuernniii pacxon soasl Ge3s nymresoro pacxoga 139 m3.

Maxcumanbubiii BoLopa3bop nHa (abpHKe MNPOHCXOAMT

B NepBHI uac mocje OKOHYaHHS KaKAOH CMEeHbl H COCTAaB-
Jasier 51,89 cmennoro pacxoxa (rp. 22 ta6.. 49).

5. Pacaer pomoHanopHoii Gammum,

Onpenenenne emKoctu 6aka BogoHanopHoR Gawnu,
Emkocts Gaka BOAOHANOpHOR GallHE pacCYHTHIBAETCS MO
Gopmyae (70)

Ve = wpel“!“wn.g-
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Tak Kax peryaupyiomini o0bem onpefesasercs Ha oc-
HOBaHWNM aHaJH3a paGoTh HacocHO# craHnuH Il noanema
H BoAonoTpebnenHs Ha ¢abpuke, To HeOOXOAHMO YCTaHO-
BHTH peXHM palOTH HACOCHOR CTAHUHH W ofbeM noa-
YH BOALW B TeYEHHE CMEHHL

IlpannaMaeM, 4To OfHH Hacoc paboTaer paBHOMEPHO H

nofaer B 4ac 8%! cMeHHOro pacxofa, Apyrofi BKjiouaet-
c B 4Yac MakKCHMaljbHOro BOAONOTpeOJEHHSA, T. €. B nep-
BHl yac KaX[go#t cMeHwl, ofecrieunBasi pacxof BOJAH Ha
IylieBbie HYXMAbl, H nmomaer 44%, Bcero BojonorpebJeHHs
3a CMeHy.

Jas onpeneneHns peryaupymooimero obbsema 6aka BO-
noHanopHo#i GawHu cocraBum Taba. 50.

Tabaunua 50.‘ Onpenenenne peryampytomero obbema oAl e Gake
BofloHanopHofi Gamuu

Pacxopm mo-
Yacw cue- | Ay % OT |06pen pac- Topaua so- Paﬂmu B0~ ﬂo:rym-n Ocnrg
[ cﬁué:l.ngaro Xoxa, M* |AB 5?”' ‘AK au's 92: nml?ﬁ Bo.a'::’s
Taba. 49
1 51,8 127,28 44 7,8 ey 0
2 5,77 14,17 8 — 2,23 2,23
3 7,07 17,36 8 == 0,93 3,16
4 7,07 17,36 8 - 0.93 4,09
5 8,38 20,58 5 0,38 — 8.71
6 5,77 14,17 8 — 2,23 5,94
7 7,07 17,36 8 - 0,93 6,87
8 7,07 17,37 8 — 0,93 7,8
Bceero 100 245,65 100 — - 7,8

Kax Buano us taba. 50, peryaupyomuii o6bem Gaka
cocrasiasier 7,89 cMeHHoro pacxoza, utolul MOJYYHTbL €ro
nudpoBoe BhHipaxeHHe, yMHOxHM oOwMi pacxoy sa cMe-
Hy (245,65) na sty undpy n pasaeanm sa 100%.
245,65.7,8

- 100

HenpukocHOBeRHBIfi 3amac BOAHB  PAaCCYHTHIBAETCH 110

dopmyne (71) '

Woer = =19,16 ?,

Wn_. = Wnox + Wxos »

rae Wiowm — NOXAapHHA 3aNac BOAHW ONpeAeNsieTCs HCXOAA H3 YCJOBHA,
4yT0 HeoOXOAHMO NOTYWHTH ORHH MOXap NPH HCOOAL3OBAHHH BRYTPEH-
HHX NOXapHHX KpaHoB B TedenHe |0 mmH. Jlaa Haulero npmMepa stoT
3apjac CoCTaBHT
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Wxos — HENPHKOCHOBEHHBI  XO3AACTBEHHO-POUIBOACT-
BEHHBII 3amac BoAbl NpH 10-MHHYTHOM TYIICHHA NOXapa —
MOXeT GHTb OnpeigseH mo MAaKCHMAJbHOMY 9acOBOMY
pacxony, pasHoMy 127,28 m3/u (taba. 50), Ge3 yuera pac-
xojaa Boan Ha ayw — 106,65 wm3/u (raGa. 49). Torna Wi,
B JIaHHBIX yCJOBHAX OyJer paBHO

(127,28 — 106,65) 10

s 60

=3,4 v,

PaccunraeM, HCXONA H3 NMOJYueHHBIX AAHHBIX, MOJHBL
o6bem BoAH B Gake BOAOHATOPHOH GallHu

Wg=19,16 + 6 43,4 ='28,56 u®.

[To Tabn. 37 mafinem Tunosok mpoekr (901-5-21/70),
YAOBJIETBOPAIOLIHA 3TOMY TpeGOBaHHIO: 6aK BOAOKANOPHOH
Gamnn 6yzner HMeTs 06bem 50 M2,

Onpenenenne BuICOTHI BoAOHANOpPHOA Gamwun. Bricora

'BOJOHANODHOA GalIHH ompegensercss 1o GOPMyJe (73):

Hn‘ﬁ e l'{}5h0+ Hea‘l‘{z“‘-, Tl za‘ﬁ}l

rie h, —noTepu Hamopa B HapyxHO cers, npm pabote BOAONPOBOAA
Ro noxapa he==4,66 m (cm. «<Pacuer sogonpoeopuofi cetns» n, 3);
Zgr — OTMETKa AWKTYIOWe# Toukm (cM. TRaukuid uex IV, pue. 96), co-
CTapagiomasn 21 M, 2z — OTMETKAZ MECTAa YCTAHOBKH BOJLOHATOPHON
Gamun, pasras 23 M (puc. 96); Hen— cBoGoanmi HAanop y BBOKA B
3/aHHe TKalKOro Lexa, BeJHYHHA KOTOPOTO ONpENeNAeTcs H3 YCJIOBHA
obecriedenHs paGoOTH NMOXKAPHHX KPAHOB. ,

Bennunna cBoGojHoro Hamopa B JaHHOM HpHMepe

onpenenHTces TakuM obpasoM

: ‘_ch*‘:knuﬁ'ﬂup'i‘zxp-
Ilorepu Hanopa Bo BHyTpeHHell CeTH fay MOXHO NPHHATH
PaBHRIMH =~ 2 M.

Buicora spanus tkankoro uexa 15 m (cMm. taba. 44).
Ecan cuurare 3manue 3-3TaXHbHM, TO Hanboapluas BHCOTA
pacnosoKeHHs TOXAPHLIX KPaHOB Zxp=12 M. Hamop y-
noxapuoro kpasa Mip=10 M (maxoauMm no Taba. 56)
IPH YCNOBHH NOAAYH NOXKAapHOH CTPYH ¢ pPajguycoM KOM-
nakTHoOft yacth 6 M (Tak Kak BHCOTA NOMelleHHst ~5 M),
Mo HenpopesHHeHHBIM DyKaBaM auaMerpoM 51 MM, agan-
Hoit 20 M, wepe3s cTBOJIH C HacajakKaMH auamerpom 16 MM.

Torpa csoGopnbifi Hanop, KOTOpHH HeolXonumo noA-
AepHBaTh y BBOAa B 3JaHue, Jasi paGoTh MNOXKapHHIX

KpaHOB poJeH OHITh paBeH
Hep=2-4+10412=24 u.
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‘Insi RaHHBIX YCJAOBUH NPH T4KOM Hanope 6allHg j0J-
AHa HMETb BBICOTY

H, ¢ =1,05:4,66+ 24 4 (21 —23) = 26,89 u.

[punumaeM Hp.6=27,2 M B COOTBETCTBHH C THIOBBLIM
npoektom (taba. 37).

6. Onpenenenne oGbema pe3epByapos
YHCTOH BOJbI -

Oﬁ'LEM- pe3epByapoB YHCTOH BOABI ONpeJe/sieTci MO
dopmyne (67) ‘
Wp.‘.n = Wper + Wy 5.

Hns onpepenesus peryaupymoumero o6bema BoJH
Wper HEOOXOAMMO INPOAHAJH3HPOBATH PEXHM paboThl Ha-
cocunix cranmufi I u II moanemos. Pexum paboTh Hacoc-
HOo crauuuu Il nonwema mpeacraBnen B Taba. 50,
Ilns paccmaTpeBaeMoro mpuMepa mopaua HacocHo# |
nogbeMa NpH PaBHOMEDHOM pexXume paboTel COCTaBHT
100:8=12,5% B uac OT CMEHHOro pacxoja.

Insa onpepenenust peryamnpyiomero o6bema BOJAH B pe-
3epByapax cocraBuM Ttaba. 51, B KOTOpOH 0CTATOK BOIBI
OoNnpenensieTcsi Kak PasHOCTh MOJZAayy HACOCHOH CTAHLHH
NepBOro moAkeMa H pacXola BOAK HACOCHOH cTaHIHel
BrOporo nombeMa. HaubGoiblias BeJNHYHHA 3STOTO OCTATKa
M mpejicTaBAsieT peryaupywomuii o6bem BOAW B pesepBya-
pax.

Ta6Ganuma 51. Onpepeacuue peryanpywouero ofhemMa BOAH B pesep-
Byapax

Yace cue- | 3800p mo- |[[Mopaua po-| Pacxop sopm | ITocrynaenne |OCTatox BOAH
HB aut HC-11, |aw, HC-I, | us pesepsya- |Boam B pesep- (B pesepByape,
% o pa, % syape, % %
1 44 12,5 31,5 - 0
2 8 12,5 — 4,5 4,5
3 8 12,5 —_ 4,5 8
4 8 12,5 — 4,5 13,5
5 8 12,5 —_ 4,5 18
6 8 12,5 — 4,5 22,5
7 8 12,5 — 4,5 27
8 8 12,5 — 4,5 31,5
I
Beero 100 100 — — 31,5
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Kak Buano ns tabn. 51, peryanpyomuf o6vem pesep-
BYapoB YHCTOH BOAH cocTasiser 31,5% cMennoro pacxoaa.
Peryaupyromuit o6bem onpenessiercs no Qopmyse

Qui-31,5 - 245,65-31,5
100 100
rae Qem — pacxos oA 3a cMeny (Qow=245,65 M3/cm).

HenpukochoBesHufi NPOTHBONOXApHHIH 3amac BOAHI

WPEI‘ = =774 w3,

. onpejesigeTcss Kak CyMMa MOXKAapHOrO W XO3sfACTBEHHO-

NMHTHEBOro 06HEMOB:
Wﬂ:.s = an + Wm .

. O6vem Heo6xogumoii mans Tywerus no}apa B Tede:
Kue 3 u BOAW c noxauedl Quox=40 aA/c HOMKEH OHTh

paBen

40-3-3600
1000
HenpukocHoBeHHBIN 3allac BoAbl AMS  XO3SAHCTBEHHO-

NpOH3BOACTBEHHBIX HYXKJ Ha BpPeMd TYLIEHHS MOXKapa Mo-
XeT OHTh MOACYHTAH NO KOJHYECTBY NOTpeGiasieMOll BOAM

Wiom =

= 432 M®,

B TDH CMEXHBIX 4Yaca MaKCHMAaJbHOTO BO,IIOHOTPC&JIEHHH,

HCKJlouast pacxoja BoAnl Ha ayw. M3 taba. 50 caenyer,
9710 '

Wios = 7,07 47,07 + 8,38 = 22,52 %
HIIH 3

- Quy 22,52 139.22,52
= — e 3
x03 100 100 31,3 wmd,

rae Qcw — pacxon BOAH 3a cueng Og)es yuera pacxofa Ha ayH (Qeu=

=139 m3/cm) (cm. Taba. 49 u c.

B pesepsyapax uncrofi Boam foaxen 6mTh 3amac uHa
COGCTBEHHBE HYXIB BOJONPOBOAA (NPOMHEKa (HIBTPOB
BOLONMPOBOAHKIX ceTedl u T. m.). OH cocraBaser 3%, cMmeH-
Horo pacxofia u 6ymer paBeH

. 245,65.3
Vool S0 0,
- 100

Crnenoparesnbio, nmonumil o6bem pesepByapoB HYHCTON
BOALI COCTABHT
Wpan = Wper + Wrox + Wyos + Wen = 77,4 +
+ 432 431,3+ 7,4 = 548,1 u®,

3HauHT, HeOOXONHMH /[Ba THIOBHX -
150 m® u 400 M® (cm. Taba. 35). ESESESItRE

= 7,4 M8,



7. Pacuer BOnOBOIOB

Ot HacocHOH CTaHUMH 10 BOAONPOBOAHOM CeTH Tpo-
JOXKeHo ABa BoxoBoAa JAauHol 200 M Kaxawit  (cm.
puc. 96). .

B yach MakcHManabHOro BojaonorpebieHHst HacocHas

cranuus 11 moagbema nomaer B wac 443 cmeHHoro pac- -

xosa (cM. taba. 50), uro cocTaBHT:
245,65-44

PR T 100
Hpa dABapHH OAHOro H3 BOJIOBOJOB H IOXape Ha

o6beKkTe JoJxkHa ObTE  obecrneueHa nojada OJIHOTO
noxapuoro pacxoga H 70%  Xx03fHCTBEHHO-NHTLEBOrO

pacxopga, T. €.

= 108,08 m%/u (30 n/c).

Quax = 3?&;0 -+ 40 = 61 ajc.

ITo pacxoay 61 n/c u nannmm Taba. 41  moaGupaem
/1S NPOKJAJKH Ka)JA0ro H3 BOJOBOAOB TPYOH AHAMETPOM
200 mM. (v=~1,65 wm/c).

IMorepn Hanmopa B OAHOM BOJAOBOJAE MpH paGoTe BOAO-
NpoBOjAa A0 MOXKapa ONPeNeNsioTCH B 3aBHCHMOCTH OT
pacxoga Qsom= '—"g— -y =15 21/c=0,015 Mm3/c, TaK
KaK BOJIOBOAbI MPOJIOXKeHsl B ABe Junuu. Orciona

) = . ] = 'l
Pz, = Alemm = 6,959.200:0,015* = 0,31 M,

B
rae A=16,959 (cm. Taba. 4).
IMotepu Hanopa B OAHOM BOJAOBOJE MPH moxape GyRyT
paBHH:
koo = Al Q},, = 6,959-200-0,061* = 5,15 w.

8. OnpeneneHHe Mapku H KOJAHYECTBA HACOCOB  HA
HacocHoit craHuuu 1l noxbema

Ilpu onpesenennn o6bema peryjmpyiomero 6aka BoAO-
HanopHO# GaluHH G MPHHAT CJAERYIOUWHHA pexum paboTh
XOSFIﬁC‘I‘BEHHO-HPOH3BO.&CTBEHHHX HAaCOCOB: B nepnuﬁ qa(:,
cmenbl paboTaeT OfHH Hacoc, oGecneyHBas MoOAavy B Yac
449 cMenHoro o6bema; B ocrajbHbie 7 4. cMeHn pabo-
taer Apyro#i Hacoc u nogaer B dac 8% cmennoro ob6bema.

Taxkum oSpasom, noabOHpaeMbie HACOCH AOJIKHBI HMETH

noAauy:
212

nepeuit Q;=30-1/c (cM. pacuer BOJOBOJOB) ;

BTOpOit Qo= o0 =19,65 M4, 1. €. 5,5 ac.
Hanop  xossiicteenso-nponssoactsennpix HacocoB

onpejensiercs no Qopmy.e:
Hx-u e l,UShm +H, g+ Hg+ (zg.ﬁ —2y) + 25 + hge.

rae figox — notepu uanopa B mogoroge 0,31 M; Hyg— sHcoTa BOJO-
Hanopuok Gawmk 27,2 M; He— BHcota Hanophoro Gaka Gaumm 2 M;
Z5.6 — OTMETKA MECTa YCTAHOBKH BOAOHANOPHOH Gamun 23 M; zg—
OTMCTKZ OCH Hacoca 19 M; 2 — reoMerpuyeckas BHCOTA BCacHBaHHA,
paguan rayGune pesepsyapa aHCTOR BOAN (2x=3 M); fise — notepn
Hanopa BO BCacHBAOWeH JHHHH HACOCOB, NDHEHMaeM 2.5 M.

CrnegoBaressHo, XO035CTBEHHO-IPOM3BOACTBEHHBE Ha-
COChl JOJKHBl CO3JaBaTh HAMOP, PaBHHIH

Hy y = 1,05:0,31,4{27,2,4 2 +,(23 — 19) + 3 + 2,5 — 39,02 m.
Takum o6pasom, Ha HACOCHON CTAHUMH AONKHK GHITH

YCTAHOBJIEHEl XO3AHCTBEHHO-NPOHSBOACTBEHHbIE HACOCH ¢
paGounmu mapamerpamu: nogauein Q=30 a/c u Q.=

=55 a/c u mamopoM 39,02 M KammHL. Crauunonapuue

HPOTHBONOXKAPHBIE HACOCH NPH MOXKape AOJIKHE obecme-
YHTb NOJaYy HEOGXOAMMOro KOJHYECTBA BOAB,  PaBHOTO:
Qpaca=48,43 a/c (cm. rp. 18, Taba. 44), xossficTBenHO-
TIPOH3BO/ICTBEHHBIE HACOCH HA BpeMs 10XKapa OTK/OYaior-
(3

Hanop nporusonoxapnux macocos onpejensiercs mo
popmy.re

Hyuow = 1,05 (h;o,n"l‘ ’l;) + (252 —2n) + Hea -+ 25 + hge,

Tie figon — NOTEPH HANOPA B BOAOBOJE 5,15 M; h; —notepn Hanopa B
HapyxHOil ceTH npu noxape 20, 65 m; Zpr — OTMETKA AMKTYIOWEeH
TOYKH (BBOJ B 3/laHHe TKAUKOrO uexa 1V) 21 M (puc. 96); zn — oTMeTka _
ocu nacoca 19 M; zp, — reoMeTpHYeckan BHCOTA BCACHBAHHSN Hacoca,
PaBHAR TayGHHe pesepByapa 3 M; Au, — mOTEPH HAmOpa BO  Beack.
Balomlel JHHHH Hacoca, npuHEMaeM 3,5 M; Hcn— croGopnuit Hanop B
AHETYOLeR TOYKe.

Jlnst BOAONPOBOAOB BHICOKOrO maBienms cBOGOAHLI
Hanop onpepeaserca no Gopmyse
- Heg =28+ T,

FAe T — BHCOTA TKAUKOrO UeXa; N0 HCXOAHHM AJHHEM paccMaTpHBae-
Moro npumepa T=15 u.

[Ipu stom Hp=28+15=43 .

Toraa uanop mporusonoxapumx macocos Gyaer pa-
BeH
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Huow = 1,05 (5,15 +-20,65) + (21 —19) +- 43 4-3 2,5 = 77,59 ™,
CnepoBaTtesbHO, TOKAPHHI Hacoc A0oMKeH obaanath
caeayouHmMu pabounMy napaMerpamu:
nogavell Quow=48,43 uajc;
HanopoM Hyow=77,69 M.
[Mo xaranory  (cm. Taba. 38) BuiOupaeM  Mapky
11aCOCOB, PE3YJbTAaThl PacyeToB CBOAMUM B Tabu. 52

TaGanua 52. PesyapTaTnl pacuera HACOCHON cTAHIHH

Pacuetune pa-
Goune napa- | PaGoume nmapamerpu

Konnuectso
I‘e'l'phl Hacoca

Mapxa
Hacoca

Bua nacoca

OCHOB- (pesepB-

Q, aje | Hy » Q, afe HBX HBIX

H, m

)
XoasficTpen- 30 | 39,02 17,5—32.5160—44,5 4K-8 1 2
HO-NIPOH3BOJ-
CTBeHHEIf

5,5 | 39,02 7—18 |[46,2—30 |3K-6a 1 1

IMoxapuui 48,43 77,59 57—92 | 80—64 |BHMAC 1 1




