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Yactb 1. BBeaeHue. O6uine cBeaeHMsa 0 cCMCTeMax BoAOCHab>xeHun

M BOAOOTBEAEeHUNA

1.1. Actopnuyeckue cBeileHUs 0 pa3BUTUMN CUCTEM
BOAOCHab6)xeHUs U BOAOOTBEAEHUSNA
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Boga vMMeeT WUCKIUUTENbHOE 3HAYeHWe B XMU3HM 4denoseka. W3-
BECTHO, YTO Y APEBHMX HapoAoB Hapsay € kKynbToM ConHua u OrHa u
APYIruX CTUXMI CyLlecTBOBan U KyfbT Boabl.

CerogHs Ha 3emne CTaHOBUTCHA BCE MeHblUe BOAbl, NMPUrogHoOn Ans
XM3HM YenoBeka, a TakxXe A1 XU3HM pacTUTENbHOIO M XMBOTHOIO Mupa.
MouTtn TPETb HaceNleHMA NMaHETbl NMpakKTU4YeCKn He UMEET BO3MOXXHOCTU
Nosib30BaTbCst YNCTOM NMUTbEBOWM BOAOW. Bo MHOrMx ctpaHax A3uu NOJIHO-
CTblO OTCYTCTBYET CUCTEMA OYMUCTKU CTOYHbIX BOA, YTO rPO3UT 3KoN0rnye-
CKMMKM KaTacTpodamMn n BedeT K HeobpaTUMOMY 3arpsi3HEHUIO NMOBEPXHO-
CTHbIX BOA.

Poccusa asnsetca ogHon n3 Haubonee obecnedeHHbIX pecypcammu
NpecHbIX BOA CTPaH MUpa, O4HAKO pacnpegesieHbl OHM HepaBHOMEPHO: Ha
palioHbl, rae NpoxuBaeT 60nbliasa YacTb HaceneHus Poccuu M HaxoamuTcs
OCHOBHasi MpPOMbIW/IEHHOCTb U CENbCKOE XO3SMCTBO MPUXOAUTCS OKOJIO
20% peyHoro croka. NMpn 3ToM BoAa BO MHOIMX peKax 3TUX PaiOHOB CUJIb-
HO 3arps3HeHa, 4To TpebyeT AOMNONHUTENbHBIX PAacXO40B Ha ee OYUCTKY.

[Ona HyXAa HaceneHwus, NMPOMbIW/IEHHOCTU U CEeNbCKOr0 X035MCTBa B
PO exeroaHo 3abupaeTcs M3 NPUPOAHLIX BOAOEMOB okono 90 mnpa. m3
cBexeit BoAbl, B TOM yncne okono 10 mapa. M3 - 13 noaseMHbIX UCTOUHM-
KoB. KpynHenwunmum notpebutensiMm BoAbl SBASIOTCA CEbCKOE X0358MCTBO,
Tenno3HepreTMka U NMTbeBoe BogoCHabxeHune.

B nocneaHee BpeMsl HaMeTunacb TEHAEHUUA K CHUXEHUo noTpeb-
NleHuns BoAabl, B YaCTHOCTM, B MOCKBE 3TO BbI3BaHO COKpallieHneMm ob6bemoB
NPOMbILLNEHHOrO0 NPOM3BOACTBA, Npom3oweawero B 90-x rogax npoLwsnaoro
CTONETUSA, WU UeneHarnpasfeHHON NonMTuKon MocBogokaHana no BOAO-
cbepexeHunto: yCcTaHOBKa CYETUYMKOB BOAbl, MOBbIWEHMe nfaaTbl 3a BoAY
LN pa3/IMYHbIX KaTeropun rnotpebutenen, 6opbba C noTepssMn BOAbl B
BOAOMPOBOAHbLIX CETAX.

Cucrembl
N CXEMbI
BOOOCHAbXeHWUS

VIcTouHWKM BO-
JOCHabXeHUs U
BOA03a60pb!

Ouncrka
Mp1pOaHON
BOApbI

Hacocbi n
HACOCHbIe
CTaHUuv

CoBpeMeHHble CUCTeMbl BOAOCHAbXeHUa 1 BOAOOTBEAEHWS FOPOAOB
N HacefeHHbIX MecT NMpeacTaBngaoT cobor CMOXHbIE TEXHUYECKNEe cucTe-
Mbl, obecneuuBalowme nNpuMeMm MNPUPOAHOM BOAbl, €e O4YUCTKY C nocne-
Aywuwlern nogayen u pacrnpeneneHMeMm BoAabl noTpebutenam, oTBO4 M
TPaHCNOPTMPOBKY 06pa3oBaBLUMXCA CTOYHbIX BOA, UX OYUCTKY U cbpoc B
BoAoeM. OCHOBHasa 4YacTb NMUTLEBOW BOAbI B ropoAax MAET Ha HYXAbl Ha-
CefeHns B Xunble 1 06LecTBEHHbIE 34aHMS.

CpegHecyTouHoe BogonoTpebneHne CnyXuT OCHOBOW ANS onpeje-
JNIeHMs1 pacyeTHOro pacxoga BOAbl, KOTOPbIA HeobxoAnM ANns yAOBNETBO-
peHusa noTpebHOCTU HaceneHus. B UMBMAM30BaAHHbLIX CTpaHax B CYTKMU
yenosek notpebnsaer ot 120 ao 350 n BOAbI, YTO 3aBUCUT B NEPBYIO o4e-
peib OT cTeneHn 6n1aroycTpoircTBa 34aHUN (HAaNU4YMS LEeHTPasiM30BaHHOro
XO0NOAHOro U ropsyero BoAocHabxeHus, KaHanusauuu, Aylwa, BaHH, AO-
NOSTHUTENbHbLIX CaHUTapHbIX NpPMOOPOB), KAMMATUYECKOW 30Hbl, YNCIEH-
HOCTW HaceneHus. ®akTopamu, caepxusamWwmmMmn sogonoTpebneHne, Mo-
XeT 6blTb HefoCTaTOYHOE KOMMYECTBO He3arpsi3HEHHOW MpecHOM BOAbl U
BblCOKas nsaTta 3a soay.

CETU 1 COOpYXKe-
HUA HA HUX

BoponposoaHble

Cucrembl
M CXEMbI
BOOOOTBEAEHUS

C panekunx BpeMeH BOAa C/yXWa YesloBEKY He TOJIbKO ANs yTone-

HWUS XaxAbl, NO Mepe pasBWTUS LMBUIM3ALMM BOAA BbiMONHsNa BCe Ho- | L ()
Bble U HOBble PyHKUMW. B HacToslliee BPeMS MOXHO BblAENUTb NSATb OC- | o] §§
HOBHbIX PYHKLUWNA BOAbI: % 8- T

1) Bo-nepBbiX, YAOBNETBOPEHWE HU3MONOrMYeckol noTpebHocTH |{ S ®
yenoseka B BoAe. dTa YHKUMSA camas BaXKHas, MMeHHO 3aeck TpebyeTcsa |5 < o
BOJA BbICOKOrO KauyecTBa, ogHako B obweM obbeme BogonoTpebnenHus %s §
3aHUMaeT KpaliHe Manoe MecTo — 4Yenoseky TpebyeTtcs Bcero 2 — 3 nuTpa c% @
BOAbl B CYTKMU.

2) Bo-BTOpbIX, CaHUTapHO-rUrneHnyeckas yHKUMSA, TO eCTb SMY- -
Haa rMrmeHa 4yesnioseka, MbiTbe NMOCyabl, Y6opKka Xunuwa, ctTupka 1 T.4. o 9

3) Mpon3BOACTBEHHAsA (PYHKLMSA BOAbI CBA3aHA C MOAB/EHMEM NpPO- | £ o
CTEeMWNX peMecesn, N NoHayany urpana BTOPOCTEMEHHYK pOSib, HO B Ha- Q %
cTosiliee BpeMs C pa3BUTMEM UHAYCTPUANbHOrO NPOM3BOACTBA, CENbCKOro 5 z
X0351ACTBa, r’MAPO- N TEMNIO3HEPreTUKN CTasia O4HOM U3 caMblX BOCTpebo- 5

BaHHbIX N BOAOEMKUX.
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CTOYHbIX BOA

N

4) ApXUTEeKTYpHO-AeKopaTuBHaa (PyHKLUUS BOAblI BO3HMKIA B nepu-
04 pacuBeTa ApPEeBHUX UMBMAM3aUMNA. DOHTaHbI, NCKYCCTBEHHbIE NpYyAbl U
BOAOEMbI SBAASINCb XOPOLWMWM yKpalleHneM ropoackoro naHawadra. OoH-
TaHbl TaKXe 4acTo C/YXWIN AOMNOSHUTENbHBIM UCTOYHUKOM BOAbI ANS Ha-
cenexHus.

5) MpoTuBonoxapHas (yHKUMA CTana akTyasbHOMW C BO3HWKHOBE-
HMEM KPYMHbIX rOpOAOB, B MOJSIHOM Mepe MOoJlyYnB pa3BUTUE C BO3HMKHO-
BEHMEM LEeHTpannM30BaHHOrO HaNopHOro BOAOMNpPOBOAA.

Bbicokoe kayecTBO NMUTLEBOM BOAbI, €€ anMaeMmyeckas n dbusnono-
rmyeckas 6esonacHocTb obecneumBaeT 340poBbe, b6narononyume m pac-
uBeT Hauuu. Hmskoe KayecTBO MUTLEBOM BOAbI MPUBOAUT K 3MUAEMUSM,
YXYAOLEHNIO 340POBbS U BbIpOXAEHUIO HaceneHus. MoaToMy C ApeBHen-
LWNX BPEMEH YesloBeK COo34aeT CUCTEMbl BOAOCHA6XeHUS!, U3bICKMBAET UC-
TOYHMKWN YNCTOM BOAbI, YNy4LLAET ee Ka4yecTBo.

MepBble BOAONPOBOAHbIE COOPYXEHUS — KOMOALblI U OpPOCUTENbHbIE
KaHanbl — MOSIBUANCL B APEBHUX UMBUAM3auMax Accupun, BaBunoHa u
Ernnta. B gpeBHeM Erunte 4 - 5 TbiC. neT TOMy Has3aj NpoBOAMCb Mac-
wTtabHble paboTbl MO CO34AaHMIO OPOCUTENbHbIX CUCTEM ANA 3eMfenenus,
COCTOSAMX KaHanos, AaMb, NPUMUTUBHbIX BOAOMNOABLEMHbLIX MaluWH. B aH-
TUYHOM PuMe mn apesHel Npeunn cywecTBoBann BeCbMa pa3BuTblie cUCTe-
Mbl Nofauyun, XpaHeHUs U TPaHCNOPTUPOBKWN BOAbI, NpeAHa3HauYeHHble A4
NMUTbEBbIX N MOJIMBOYHbIX Uened. CaMbiIMM U3BECTHbIMU U KpacuBbIMU CO-
opyXeHusaMn 6binn 3HaMEHUTbIE PUMCKME aKBeAYKWM — apO4dHble COOpYyXKe-
HWUS, NpeAHa3HavyeHHble A/ TPaHCMOPTUPOBKM BOAblI Yepe3 MOHMXKEHHbIe
y4yacTku penbeda MecTHOCTH.

B Ipeuun cywectsoBano MHOrO KoOMOALEB M aKBEAYKOB, OCTaTKU
KOTOPbIX 6bl5In 06HapyXeHbl NpU apxeonormyecknx packonkax. epogoT
onucan akeeayk Ha octpoBe Camoc (700 roa Ao Hawew 3pbl), UMEBLUUN
NpoTSXEeHHOCTb 1295 M M npeacTaBnsSBWNA COBON MOA3EMHYHO ranepeto
WnpuHom 2,5 m.

OpeBHnii Pum mmen
BEeCbMa KpyrnHoe BOAOMNPOBOA-
Hoe X034MCTBO. Tak, BO Bpeme-
Ha TpasHa (98 - 117 roga), B
PvMe HacuuTbiBanoCcb He MeHee
9 BogonpoBoaoB obwen anu-
Ho 443 kM. CyMMapHasa cy-
TOYHass  NpPOM3BOAMTENBHOCTb
3TUX BOAOMPOBOAOB AOoCTurasna
noutn 1 mnH. m3, a Ha oaHoro
xutens npuxoamnoce Ao 1000
N BOAbl B CYTKMU.

OnbIT pMMCKOro BOAOMNPOBOAHOIO CTpoMUTeNbCTBa 6blal MepeHeceH m
B TOrgawHme npoBuHUmMM Puma. OCTaTku ApeBHUX akBeayKOB A0 CUX MOp
coxpaHunuce B Utanuun, Npeumn, Mcnanmm, ®paHuumn, BeHrpun n gaxe B
FepMaHum. KOHCTPYKUMW U apXUTEKTYPHbIA CTUAb PUMCKUX aKBeAyKOB
Haxoamnu B pJdanbHelhweM npuMmeHeHue B EBpone n paxe B AMepuke
BNA0Tb A0 70-x rogoB XIX crtonetus.

C ynagkoMm M npekpalleHueM cylecTBoBaHus Pumckon mMmnepuun B
III - V Bekax NMOCTPOEHHble B Nepuoj ee pacLBeTa BOAOMNPOBOAbI CTanu
pa3spyllaTbCs, pe3ko CoKpaTuiocb notpebneHue BoAbl, CHM3MAAcb oblas
Ky/bTypa BOAONOSIb30BaHUA B 3anaaHol EBpone. 3To BbI3Baso poCT Le-
noro psiaa MHMEKUMOHHbIX 3aboneBaHuin, KOTopbie NPUBOAUIN K OMYyCTO-
WNTENbHbLIM 3NnaemMmsaM. DTOT ynagok BoAocHabxeHus npogoskancsa 6o-
nee Tbicaum net (c V no XVI BeK); NosoxXeHne CTaso MeHSATbCS NUllb B
3noxy Bo3poxaeHus, kKorga Havanocb BOCCTaHOBMIEHWE W HOBOE CTpOU-
TENbLCTBO BOAOMPOBOAHbLIX COOpYyXeHUn B EBpone. B XVI Beke HauMHaeTcs
co3gaHue sBogonposonoB U B HoBom CeeTe.

B JlToHaoHe nepBble JOMOBble BOAOMNPOBOAbI U3 CBUMHLOBbLIX TPY6 Ha-
Yanu yctpamsaTb C KoHUa XVI Beka, a B 1613 roay 6b1m npuMeHeHbl ae-
peBsiHHble TPY6bl ans ynundyHon cetn. B CLLUA nepsbii Bogonposoa 3 ge-
pEBSIHHbIX CBeprieHbix Tpyb6 ycTpoeH B 1652 roay ans ropoga boctoHa.
Takne xe Tpybbl 6blNIM ynoxeHbl ANs NepBoro Bogonposoda B Hbto-
Mopke, noctpoeHHoro B 1799 rogy.

B XVI Beke B AHMrun n ®paHummn nosiBUANCbL Npoobpasbl COBPEMEH-
HbIX HacocoB, B XVIII Beke 6binn n3obpeteHbl napoBble Hacockl, a B XIX
BeKe MNOSABUANCb MepBble OYMUCTHbIE COOPYXEHUS: MeasieHHble GUIbTpbI
(Hayanu npumeHaTbca ¢ 1829 roga B BenukobputaHum) n ckopble dUNbT-
pbl (c 1885 ropa, CLWA). C koHua XIX Beka HauMHaETCs LWMPOKOE CTpPOU-
TEeNbCTBO BOAOMPOBOAOB BO BCEX KPYMHbIX M NEpefoBbiX CTPaHax.
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Pa3zButne BogonpoBoaHOro gena B Poccum Hayanochb euwe B ¢eo-
AanbHylo anoxy. B Hoeropoae npu packonkax 6bi1 obHapyxeH Bogonpo-
BOA M3 AepeBsiHHbIX Tpy6, MPOSIOXEHHbIA PYCCKMMW MacTepaMu eule B
1090 roay.

B MockoBckoM Kpemne nepBbili Bogonposoa nosisuncsa B 1491 roay,
Korga no ykasy uaps MeaHa Npo3Horo mactep lNetp ®dpa3uH BbiBEN BOAbI
MOLLHOro poAHWKA, HaxoAuBLUErocs B rnoasemenbe ApceHanbHoMn HaliHu,
CaMOTEKOM Mo KupnuyHoin Tpybe B HanpaBneHun Tpouukon GawHu. B
1519 roay B lNckoBe 6b11 YCTPOEH NepBbli PYCCKUA BOAOMPOBOA C UCKYC-
CTBEHHbIM MOABLEMOM BOAbl. B MockBe npu CTpouTenbCTBE NepBON o4epe-
AN MOCKOBCKOro MeTpononuteHa noa HukonbCkMMm BopoTamu 6biia 06-
Hapy>eHa cucTemMa Bogonoamnwmx rasepen noctporikm XVI Beka, a Tak-
xe bacceiH ¢ Boaon. MOCTOAHHbBIN NPUTOK CBEXEW BOAbl MoKasas, 4uTo
6acceriH cBsizaH C Uenol CUCTEMOM BOAOMPOBOASALMX JIMHUIA, NpeKpacHo
COXPaHMBLUNXCS B TeyeHue JeTblpex ctonetmin. B XVII Beke caMoOTe4Hble
BOAOMNPOBOAbI UMENNCH B psife KpernocTenh U B 60M1bLLMX MOHACTbIPSX.

B 1633 roay 6bln NOCTpOEH PYCCKMMW MacTepamMu MNeEpBbIN Hamop-
HbIA BOAONPOBOA AN nojadun BoAbl n3 Mockea-pekun B Kopmosoi agsopel
Kpemns. BogonoabeMHas MalmHa, NpuvBoAMMas B AEWCTBUS NOWAAbMMU,
HaxoAmnacb BMecTe C pe3epsyapoM 415 oAbl B CBubnoson 6awHe Kpem-
NS, BNOCNEeACTBMM NOSy4YMBLLEN CBOE HOBOE Ha3BaHue — BoaoB3BoaHas.

B Hauane XX Beka B Poccun HacuumTbiBanocb 1065 roponos, B Kax-
A0M naToM 6bl1 BOAOMPOBOA; OYMCTKa BOAbl, KaK NMpaBwuio, OTCYTCTBOBa-
na. KaHanusaums xxe nmenacb ToNbko B 18 ropogax.

B Hauane XVIII Beka B lMNeTepbypre 6bin ycTpoeH JINroBCKUIA KaHan
ana cHabxeHus sogon goma lMetpa I, a B 1721 roay — 3HaMeHuTble ne-
Teprodckne GoHTaHbl. LleHTpanusoBaHHbIM BogornpoBod B CaHKT-
Metepbypre nosBuncsa B 1863 roay, B ero Co3gaHWn NpuHMMan ydacrtue
nHxxeHep AHapeli VBaHoBMY [enbBuUr, pyKOBOAMBLUMI paHee pEeKOHCT-
pYKLUMEN MOCKOBCKOro Bogonposoga. [ns O4YMCTKM BOAbl Ha OAHOW U3
yeTblpex BOAOMPOBOAHbIX CTaHUMM BblIN YCTPOEHbl MeaneHHble GUNbTPbI.
K 1918 roay cuctema BogocHabxeHus MNetepbypra nogasana 360 Thic. M3
BOAbl B CYTKM, NPOTAXEHHOCTb Y/IMYHOW CeTU cocTaBnsna 723 KM.

B HacTosuee BpeMs B cucteMy BoaocHabxeHuns CankT-lMeTepbypra
BXOAAT YETbIpe KpynHble BOAOMPOBOAHbIE CTAHUUU U MATb MPUFOPOAHbIX,
CyMMapHOi Npou3BOAUTENBHOCTBIO 2,5 MAH. M3 B cyTku, a Takxe 177 no-
BbICUTE/bHbIX HACOCHbIX CTaHumi. OCHOBHOM MCTOYHWK BOAbl — peka He-
Ba. [pOTAXEHHOCTb rOpOACKNX BOAOMPOBOAHbLIX ceTen 6onee 4700 kM.

SDﬂGCTQRE C Ha4dana CTpouTenbCTBa ropoga
Coopyxanucb BOLOOTBOAHbLIE KaHaBbl 7
noasemMHole Tpybbl Ans oTBoAa aTMoOCEpHbIX
BOA4, BO BpeMeHa EkatepuHbl II 3Ta cucrtema
3HauMTeNbHO pacwmpunack. bbIToBble Xe CTOKM B
Te BpeMeHa 06bl4HO cbpackiBanucb B BbirpebHbie
.. SMbl, B YJIMYHbIE BOAOCTOKW, KaHaBbl, B
we=  6nusnexaiwmne Bogoembl. PaboTbl nmo paspaboTtke
NpOeKTOB KaHanu3auum [leTepbypra Benucb C
1864 ropga, oAHaKoO nMpakTudeckasi peanusaums
Hayanacb ToNbKO Yyepe3 60 neT, yxe npu coseT-

= cko Bnactu B 1925 roay. [lepBble Xxe co-
OpPYXXEHUS MO OUYMCTKE CTOYHbIX BOA MOSIBMAMCL TONbKO B 1978 roay, Ao
3TOro BpeMeHMu BCe CTOYHble BOAbl ropoga cbpacbiBaancb B BOAOEMbI U B
KOHEeYHOM uTore nonaganu B bantuinckoe mope.

B HacTosiwee Bpema B CaHkT-lMeTepbypre 6onee 7700 kKM KaHanu-
3aUMOHHbIX ceTer, 20 OYUCTHBIX COOpYXeHun, 114 KaHanM3aUMOHHbIX
CcTaHumn. CpegHecyTodHas NponycKHasi CNoCOH6HOCTb CUCTEMbI COCTaBnseT
6onee 3 MnH. M3,

C-NIETEPBEYPI'A,

NPOERTS Wi YCTPORCTE

T b s

CoNETEPRYPICRON ropoacenil aysu,

Kak yxe 6bi10 Bbllle CKa3aHO, UCTOpUS BOAOCHAbXeHMs Halwen
CTO/INLbI HAcYMUTbIBAaeT MHOrOBEKOBYIO MCTOpPUIO. TeM He MeHee, MNepBble
BOAOMPOBOAbI 6bl/IN MANOMOLHBIMU U CAYXWAN TONIbKO ANS OFrpaHUYeHHOo-
ro umcna xwutenen (Kpemnb, KonomeHckoe, M3amannoBo), ¢ poCcTOM 4uc-
NIEHHOCTW HaceneHus BCe OCTpee olylianacb HexBaTka BO,CI,bI

[JaTton co34aHMs  LeHTPasn30BaHHOro
BOAOCHabxeHUss MOCKBbl MPUHATO cuMTaTb 28
okTa6ps 1804 roga, roga 6bi1 OTKPbLIT MbITK-
LWMHCKNIA BOAONPOBOA, MOCTPOEHHbIA NO yKa-
3y EkaTtepuHbl II. Yncrtaa Boga B MockBy no-
cTynana w3 NoA3eMHbIX Khtoden 6nu3 cena
Bonbwme MbITUWM NO NOA3EMHON ranepee-
BOAOBOAY MPOTAXKEHHOCTbI OKOM0 16 KM.
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[Janee Boaa wna 4vepes AONMHY peku SAy3bl MO POCTOKMHCKOMY akKBeayKy,
KOTOPbI COXpPaHWICSA A0 HaluxX AHen. [Nocne cTponTenbCcTBa OH MOAYYUS
Ha3BaHWe «MWIJIMOHHbIN», TaK Ha ero Bo3BeAeHue 6b1s10 noTpayeHo 60-
nee 1 mnH. pybnen. Pykosoamn pabotamMm no co3gaHUo NepBoro MOCKOB-
CKOro Bogonposoaa reHepan-nopyymnk ©.B.bayap.

MOMMUMO  «MbITULLMHCKOW» MCMNONb-
30BasINCb TaKXe NOoA3EMHblE BOAbI N apTe-
3MaHCKNE CKBaXXMWHbl, OAHAKO BOAbl B ro-
poAe no-npexHeMmy He xBatano. K Hauany
XX Beka HaceneHme MOCKBbl MNpeBbICUIO
1 M™MAH. 4enoBek; MpPOM3BOANTENBHOCTb
MbITULWMHCKOrO BOAOMPOBOAA COCTaBnsfaa
r BCero 6 Thic. M> B cyTkn. B cepeaunHe XIX
Beka 6blIN MOCTPOEHbl BOAOKA4YKM Ha Mo-
CKBe-peKke, npeanpuHMMannucb MOMbITKN
yBenuunTb nofady MbITULWMHCKOrO BOAOMPOBOAA, HO 3TU MEpbl He pelua-
nn npobnembl B LenoM. B cBA3M € 3TMM 6b1710 MPUHATO pelleHne 0 CTpou-
TenbCTBE MEPBOro ropoACKOro BOAOMPOBOAA, B KOTOPbIM nocTtynana 6bl
BoAa MOCKBbI-peKM.

Mocne nsyyeHnsa noaxoaswmx Mect Ang 3abopa oAbl 6bI110 peleHo
B3ATb BOAY M3 MocCkBbl-pekn y aepeBHu Pybneso, B 50 kM Ha 3anage oT
ueHTpa MoCKBbl, B 3KOJIOFTMYECKOM YUCTOM palioHe BAaaAn OT 3aBOAOB U
¢dabpuK 1 Bbile NO TEYEHUIO OT BNaAeHMs 3arpsa3HEeHHbIX NPUTOKOB. UNHK-
LMaToOpOM MCNOJSIb30BaHUS pPeKM B KayecTBe BOAOUCTOYHMKA BbICTynan
nHxeHep Hukonan lMeTtpoBny 3MMKUH, B TedeHue 25 net (go 1902 r.) 3a-
BeJOBaBLWNI MOCKOBCKMM BOAOMPOBOAOM.

Mpw peweHnn Bonpoca 0 MeToAe OYMCTKM BOAbI CyLleCTBOBaNM Age
pa3/sindHble Touku 3peHusa. H.M.3uMmH npegnaran 6onee nepenoByl Ha
ero B3rns4, Tak Ha3blBAaEMYK «aMepUKaHCKYl», TexHonormo ¢ obpaboT-
KOW BOAbl KOAry/siHTOM A1 YCKOPEHUS OTCTamBaHMs BoAbl U duAbTpoBa-
HMEeM Ha CcKOopbiX GuabTpax. BONbWWHCTBO Xe WHXEeHepoB, BXOASLWMX
BMecTe C 3MMWHbIM B KOMUCCUIO MO BbIBOPY TEXHUUYECKUX pelleHuin Ans
6yaywero BoaonpoBoAa, 3allMLLAN0 <«aHMIMNCKY» cucteMy c 6espea-
FeHTHbIM OTCTaMBaHMEM W MeasieHHbIMW punbTpamu. Takas TexHonorus
XOpoLOo 3apekoMeHaoBasla BO MHOrMX ropogax EBponbl, B OTAn4yme oT
«aMepuKaHCKNx» GUIbTPOB, KOTOPble He MokKasann yAoBJeTBOPUTESbHbIX
pe3ynbTaToB MpU CPaBHUTENbHbIX UCNbITaHUAX Ha BoAde MockBbl-peku. B
3HaK Hecorsiacusa ¢ MHeHMeM KOMUCCUMW, 3UMUH Bbillen B OTCTaBKYy C NocTa
3asefyowero MoCKOBCKMM BOAONPOBOAOM. Brnocneacteuu skcnnyaTtaums
BOAOMPOBOAHOM CTaHUMM MNoOKasajna CrnpaBeANIMBOCTb pelleHus, npeana-
raemoro 3MMuHbIM. B nepnos NaBoAKOB MpW MOBbIWEHUM MYTHOCTU pey-
HOM BOAbl MeAsieHHble (UbTPblI HE CNPaBAASIMCL C OYUCTKOM, BbICTPO 3a-
6uBanuce, n B Nnepsble roabl paboTbl cTaHUuMK 6bina BBeAeHaA peareHTHas
obpaboTka BOAbI U COOPYXXEHbl MPOMEXYTOYHbIE CKOpble (PUNbTPbl ANS
[OMOMHUTENBbHOIr0 OCBET/IEHNSI BOAbI.

PybneBckasi BogonpoBogHas CTaHUMs Hadvana AdaeaTtb Boay B 1903 roay,
ee MpoeKTHas NpoV3BOANTENLHOCTb AO/MKHA Bbifa cocTaBuTb 172 Thic. M3, HO
[OCTUrHyTa oHa 6bina cnycta ABa Aecsatunetymsa. Hacocel nogaBanu o4vn-
LLIEeHHYIO BOAY MO HEeCKONbKMM BOAOBOAAM B pe3epByapbl Ha BopobbeBbix
ropax — Hambonee BbICOKO pacCrofiOXKEHHON TOYKe Hedaneko OT UueHTpasib-
HOM 4YacTu ropoja, OTKyAa BOoAa CaMOTEKOM pacrnpegensnacb no cetu. VH-
TepecHo, 4TO MO nepBoHayasbHOMY TpeboBaHWMIO MOCKBOpeLkas BoAa He
posmkHa 6blna cMewmnBaTbCs B BOAOMNPOBOAHOM CETU C MbITULMHCKON — CKa-
3a/10Cb HeJOBepMeE XUTeNen K KayecTBy O4YMLLEHHON peyHol Boabl. OgHako
npeaybexaeHmne 6bICTPO paccessiocb, U CKOPO ABE CUCTEMbI 06beANHUNN.

PybneBckasa cTaHUMA MHOrOKpaTHO pacwupsinacb, nepecTtpanBa-
nacb, ans ysenunuyeHus nogaum B 1935 roay 6binm noctpoeHbl Yepenkos-
CKME OYUCTHbIE COOpPYXeHUs. VX OTANYUTENbHON YepToi ABMASETCS OTCYT-
CTBME HAaCOCHOW CTaHUMK BTOPOro noabema: u3-3a BbICOKOro pacrnosioxe-
HUS COOPYXEeHUn BoAa NoAaeTCs B ropoA caMoTekoM. B HacTosuee BpeMms
Ha PybneBckol CTaHUMKW, Hapsay C COXPaHMBLUMMUCA 34aHMSAMW Hadana
BeKa, HaxoAsTCs COOPYXXEHUSA C CaMbiMU NepefoBbiMU TEXHOOMTMAMU OUn-
CTKW: 030HUPOBAHWEM N copbunelr Ha akTUBHOM Yyrie.

B Hauane 30-x roooB pecypc peku MockBa Kak MUCTOYHWMKA BOAO-
CHabxeHnsa 6bIn NpakTUyeckn ucvepnaH, AeduunT BOAHbIX PecypcoB B
cTonunue ctan SBHbIM, U [eHepanbHbIM NJAHOM pa3BuTUa Mockebl 6bino
npeaycMoOTpeHO co3jaHue NnoTUHbI y PybneBckonm cTaHuMu, BOAOXPAHWU-
nvuwa Ha peke NUctpe u rmgpotexHuyeckoro ysna. OgHOBpeMEHHO BeloCb
CTPOUTENBbCTBO CUCTEMbI BOAOXPaHWMLWL, Ha peke Bonra, kaHana vMeHu
MockBbl 1 BOCTOUYHOM BOAONPOBOAHOM CTaHUMU. Ee CTponTeNbCTBO 3aKOH-
yunocb B 1937 roay, 37O nepBas CTaHUMSA CTOAMUbI, KOTOpas cTana uc-
nosab30BaTb BoAY pekun Bosra.
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Cronunua BCe BpeMs paclumps-
nacb, 4to TpeboBano yBenMYEHUS
KoNimyecTBa NogaBaemMol B ropoa BO-
Abl U CTPOUTENbLCTBA HOBbIX CTaHUMN
BogonoarotoBkn. CeBepHas BOAOMNPO-
BOoAHas CTaHumsa 6blia MNoCTpoeHa B
1952 roay Ha cesepe-BocTOKe Mock-
Bbl M TaKXe MCMOoNb30Basa BO/HKCKYO
Boay. B 1964 roay 6bina nyweHa B
aKcnnyatauuio 3anagHas  BOAOMpO-
BOAHas CTaHuus, BoAa ANs Hee nogasanacb No 17-TM KUIOMETPOBLIM BO-
nosogaMm mn3 Bogosabopa Ha MockBe-peke okosio Pybnesckon ctaHuuu. B
1974 roay psigoMm ¢ 3anagHon ctaHuuen 6bln MOCTpoeH HOoBbIM 610K, no-
Ny4YMBLWINI Ha3BaHMe HoBo-3anagHas BOAOMNPOBOAHAS CTaHUMS.

: b B HacToswee BpeMs cucTema
' MOCKOBCKOro Bogonposoga obecneuu-
BaeT 11 MAH. >xwuTtener MOCKBbI M
[NoamockoBbsi. B ee cocTtaB BXoAsAT ye-
Tbipe BOAOMNPOBOAHbIE CTaHUMK obLien
MOLLIHOCTbIO OKOMO 6,7 MIH. M3 BoAbl B
CcyTkn (Npon3BOAUTENBHOCTb OTAENb-
HbIX CTaHUMA NPMMEPHO OAMHAaKOBas —
ot 1,4 no 1,9 mnH. m3 B cyTkn), 18 Ha-
COCHbIX CTaHUWI N peryampyrowmx ys-
nos (oAWH M3 KpynHbIX — KOHbKOB-
ckun), 13 BogoxpaHunuul,. MNpoTsSXeHHOCTb BOAONPOBOAHbLIX ceTel B Mo-
ckBe cocTtaBnsaet 6osee 10 ThiC. KM. [MAPOTEXHUYECKNE COOPYXEHUS AN
CHabXxeHns CTONUUbl BOAOW PAacKMHYIMCb Ha CTO C JINWHWM KWIOMETPOB
BBEpPX Mo TeyeHnto MOCKBbI-peKn 1 K peke Bonre.

B koHue 2006 roga B MockBe 6blna 3anyweHa B 3Kcnjayatauuio
ewe ofHa BogonposogHas craHuus - Oro-3anagHas. lNpowusBoauTens-
HOCTb 3TOI CTaHuMK cocTasBnseT Bcero 250 Thic. M3 B CyTKM, HO OHa YHU-
KanbHa Ans MockBbl. Ha Hel npuMeHeHbl CaMble COBpPEMEHHble MeTOAbl
NOAroTOBKM NMUTbEBOW BOAbI, BKAOYalowme ob6paboTKy uenbiM psaoMm pea-
reHToB 1 MeMbpaHHYyo o4ncTky. CnucrtemMma aBToMaTM3aUMM NO3BONSET KOH-
TPONMpPOBaTb M MOSIHOCTLIO YMpPaBAsATb BCEM TEXHOMOMMYECKMM NPOLLEeCCOM
M3 AMCNEeTYEepPCKOro nynbTa C MOMOLWbIO NMPOrpaMMHOro uHtepderica. Ha
AaHHbIN MOMeHT l0ro-3anagHas cTaHuus SBAsSeTCS CaMOW KpPYMHOMW BOAO-
NpOBOAHOM CTaHuMeh B MUpe, rae BHeapeHa MeMbpaHHas TexXHOoMorus
ynbTpadunbTpaumu.

MockoBcKkasl KaHanM3aums BeaeT CBOW
oTcyeT ¢ 30 monga 1898 ropa, koraa Mnas-
Has HacocHasa CTaHUMS Hadana nepekayky
CTOYHbIX BOA Ha JllobnuHckue nons opolle-
HuA. [Janee MOCKOBCKas KaHanusauusa pas-
BMBasnacb BMecTe C pOCTOM CTONMULbI. B KOH-
ue 20-x rogoB B MockBe 6bis1 MOCTPOEH psaa
HebonblWMX CTaHUMI aspaumun, Kaxagas w3
KOTOpbIX NpeacTasnsna coboi yHMKasnbHbIN
KOMMIEKC OYUCTHBLIX COOPYXKEHUN.

B 1938 rogy 6bina BBeaeHa B 3KCrnayaTauutio nepBas KpynHas
cTaHuMa aspauun — JIio6anMHCKas, Npou3BoanTesbHOCTb0 500 Thic. M3 B
cyTkn. C cepeaunHbl 50-x rogoB pa3BMTUE MOCKOBCKOW KaHanusauuu no-
WAO MO HOBOMY MNyTW — LUEHTpanuM3aunu, 3akiyaBLIencs B 3aKpbiTumn
HeboNbLWKMX CTaHUWIA C OAHOBPEMEHHbIM (POPMUPOBAHUEM ABYX OCHOBHbIX
6acceitHoB kaHanusoBaHus — KypbsiHoBCKoro u Jlrobepeukoro.

B 1950 rogy 6bina BeBegeHa B 3KcniyaTauuio KypbsHOBCKas, a B
1963 roay - Jliobepeukas CTaHUUS aspaunm; MOLHOCTb Ka)AoM CTaHUWUM
COCTaBNAET Ha CErofHALWHMI AeHb nopsaka 3 MAH. M3 B CyTKW.

Heckonbko net Hasag B MockBe 6bina 3akpbiTa JIlO6MHCKas cTaH-
LuMs aspauum, Ha MecTe nonen duabTpauMm nocne pekysabTMBauum 3aHu-
MaeMbIX UMK TeppuTopuii 6bI1 CO34aH HOBbLIN XWUAOW panioH — MapbWH-
CKUM napk.

B nocnegHwue roabl NOCTpOEHbl ABe He-
6onbluiMe KaHanM3auMOHHble OYUCTHbIE CTaH-
umn — B 3eneHorpaze u paroHe tOxHoe byTo-
BO, C MCMOMIb30BaHMEM COBPEMEHHbIX TEXHO-
NOrMM 1 NOJSIHOCTbIO ABTOMATU3MPOBAHHbLIM
TEXHONOMMYECKNM NPOLLECCOM.
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YacTtb 2. CucTteMbl U cxeMbl BOAOCHa6>xeHusi. Hopmbl BogonoTpe6-
neHus. Pe>kuMbl pa6oTbl COOpY>XeHUin

2.1. CucteMa BoaoCcHab>xeHnUs1 U ee OCHOBHbIE 3JIEMEHTbI

CucremMa BoJoOCHab>xeHns npencraBnset coboill KoMniekc co-
OpyXeHun ana obecneyeHmss onpeneneHHowm (AaHHOM) rpynnbl NoTpebu-
Tenel (AaHHoro obbekTa) BOAOM B TpebyeMbix KonmnyecTBax n Tpebyemoro
kayecTtBa. Kpome TOro, cucrema sogocHabxenus gonxHa obnagatb onpe-
[EeNeHHOW CTeneHblo HaZeXHoCcTu, T € obecneuymBaTb cHabxeHue noTpe-
butenen Bogon 6e3 HeaOMYCTUMOro CHUXXEHUSA YCTaHOBJIEHHbIX MoKa3aTe-
nen csoelt paboTbl B OTHOWEHUM KOAMYECTBa WUAW KadecTBa noaaBaeMomn
BOAb! (MepepbiBbl UMW CHUXEHWE NOAAYN BOAblI UNWN yXYALIEHWE ee Kade-
CTBa B HeAOMyCTUMbIX Npeaenax).

Cucrtema BofOCHabxeHUa (HaceneHHoOro Mecta Wiau MpOMbILIIEHHO-
ro NpeanpusaTus) gosmkHa obecneunBaTb noslydeHue BOAbl U3 MPUPOAHBIX

MCTOYHUKOB, ee OLII/ICTKy, eC/iIn 3TO Bbl3blBaeTCA TpEGOBaHVIFIMVI I'IOTpe6I/I-
Tenemn, n nogady K Mectam notpebnenus.
a) 6) po]
1
8
— 8
5 1
7 4

1
1

Puc. 2.1. O6wmit BuA cuctembl BOAOCHabXKeHUS ¢ 3abopoM BOAbI U3 OTKPbLITOrO UC-
TouHMKa (a) n c 3abopom noasemHbix Boa (6):

1 - coopyxeHus BoAo3abopHble; 2 U 5 - COOpPY>XeHUa ANa NoAbeMa U nepekayvku
BOAbl; 3 — COOPYXeHWUS AN OYNCTKU BOAbl; 4 — cObOpHblEe pe3epByapbl; 6 — BOAOBO-
Abl; 7 — BOAOHanopHas 6awHsa; 8 - BOAONPOBOAHAsS CeTb

Cxema BOAOCHabXeHMs ropoAoB M HaceNeHHbIX MYHKTOB onpeaens-
eTCs BMAOM UCTOYHMKA BOAOCHabXeHWs, KayeCcTBOM BOAbl B HeEM, pesibe-
¢doM MecTHOCTM, pexuMmoM BoaonoTpebneHus. B obwem cnydae cucrema
BoAOCHabxeHus (puc. 2.1) BKAYaeT cneayowme COoOpyXeHus:

BoAo3abopHble coopyxeHusa 1. B 3aBMCMMOCTM OT XapakTtepa
NCTOYHMKA BOAOCHAbXeHWS COOpYyXeHWs Ans npuema Boabl MOryT 6biTb
pa3findHbIMU. TIpU OTKPbITLIX UCTOYHMKaX (puc. 2.1a) 3abop BOAbI OcyLle-
cTBnsietcs 6eperoBbiMM M pyCcnoBbIMW BogonpueMHukammn. 3abop noasem-
HbiX BoA (puc. 2.16) ocylwecTBNseTCca NyTeM YCTPOMCTBa pas/iMyHOro po-
Aa KonoAaues, CKBaXXWH, NOA3EMHbIX BOAOCOOPHbIX ranepen u T.n.;

COOpY>XEeHMUA AN NnoAbeMa U nepekavyku BoAbl — HACOCHbIe
cTaHuuMu. B obuwem cnydae, Korga BoAa M3 UCTOYHWKA NoABepraeTcs
O4YNCTKE, OHA NepeKavymBaeTCsl Ha OUMCTHbIE COOPYXXEHWS HACOCHOWM CTaH-
umen I nogbema 2, a nocne O4YUCTKM NogaeTca nortpebutensaMm HaCOCHOM
ctaHumen II nogbema 5;

COOpY>XEeHMSA AN OYMMCTKM BoAbl 3, HeobxoauMble Ans gosege-
HMA MCXOAHOro KayecTBa BoAbl A0 TpeboBaHWI, NpeabsABASEMbIX K HeWn
notpebutensamn;

c6opHble pe3epByapbl (pe3epByapbl YUNCTON BoAbl) 4, Heobxoau-
Mble ANA CrAaXwuBaHUS HepaBHOMEPHOCTU pexmMma paboTbl HACOCHbIX
ctaHumin I n II nogbeMa M XpaHeHWs MPOTUBOMOXAPHbLIX U aBapUHbIX
06beMOB BOAbI;

COOpY>XXEHUA AJIA TPAHCNOPTUPOBaAaHMUA BOAblI K MecTam ee pac-
npegeneHns - soaosoAbl 6. OHM nNpeacTaBnsaloT cobon NMHUKM Tpyb unm
KaHanoB, MO KOTOpPbIM BOAA MNOAAETCA K ropoAay WAW MPOMbIW/IEHHOMY
npeanpusaTuio. MNpu 3HaUUTENbHOW yAANEHHOCTU UCTOYHMKA BOAOCHabxe-
HMS OT noTpebuTensa BOAOBOAbI MOryT MMeTb MPOTSXEHHOCTb, M3Mepsie-
MY0 AeCATKaMn U COTHSAMU KUJIOMETPOB;

COOpY>XEeHMA ANA pacnpeaeneHnsa Boabl Mo Tepputopmmn obbek-
Ta n pasgauum ee notpebutenam — sogonposogHas cetb 8. CeTb — 3TO CUC-
Tema TpybonpoBOAOB, YNOXEHHbIX MO yAvLaM M nojawwmx Body K OT-
AeNbHbIM AOMaM U NpeanpuaTUsM;

COOpY>XEeHUA A/ XpPaHEHUS U aKKYMYJIMpOBaHUSA BOAbl — BO-
AoHanopHas 6awHsa 7, koTopas BbINOMHSAET Ty Xe posib, UTO U pe3epByap
YMCTON BOAbI, Cr@aXXnBaeT HEPABHOMEPHOCTU pacxoja, BO3HMKaKLWMNE nU3-
3a HecoBnageHus paboTbl HACOCHOW cTaHuum II nogbeMa M pexuma BoAO-
notpebnenHuns.
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MpeacraBneHHas cxema BoAOCHabX)eHMs MoXeT 6biTb 3HAaUUTENBHO
ynpouleHa, ecnm KavyecTBO BOAbl B MCTOUYHUKE COOTBETCTBYET Tpebyemo-
My. Toraa O4YMCTHbIE COOPYXEHUS 3, a 4acTo U CBA3aHHble C HUMU pe3sep-
Byapbl 4 1 HacocHada ctaHuua II noabema 5 MOryT OTCyTCTBOBaThb. Takas
cXeMa 3a4acTylo BO3MOXHa Mpu WCNOMb30BaHUM apTe3naHCKUX BOA,
MMEILWMX BbICOKME CaHUTapHO-rMrmeHmnyeckne kadecrtsa. lNpu pacnono-
XEHUM UCTOYHMKA BOAOCHabXeHMs Bbille OTMETOK CHabxaeMmol BoAoWn
TeppuTtopun (HanpuMmep, ropHOe 03epo, ropHble KJ4M) CO3[4aeTCcs BO3-
MOXHOCTb NnojaBaTb BOAYy MNoTpebuTenssM camoTekoMm. B 3ToM cnydae oT-
nagaet Heo6xo0AMMOCTb YCTPOMCTBA HACOCHbIX CTaHUMI. BO3MOXHbI Takxe
cnyyanm oTkasa OT YCTPOMCTBa BOAOHAMNOPHbIX 6alueH.

Taknm obpa3oM, 06sa3aTenbHbIMU 31eMeHTaMKU 1t060N CUCTEMBbI BO-
[OCHabxeHnsa ABNAKTCA BOA03abOpHble COOPYXEeHUs, BOAOBOAbLI U BOAO-
npoBoAHas ceTb. PacCcMOTpeHHble CXeMbl BOAOCHabXeHus, NoOMMMO BuAA
NCTOYHUKOB M COCTaBa COOPYXEHUN, OTINYALOTCS TakXe U YMCIOM MUCTOoY-
HMKOB BOAOCHAbXeHUsl, KOTOPbIX MOXeT 6biTb ABa WUn 6onee.

2.2. Knaccupukaumsa cucteMm BogocHabxeHusa

CucTteMbl BOJOCHabXeHUS MNoApa3fensAloTCs MO HasHayeHuto, Mo
chepe o0b6cnyxuBaHUsA, BUAY UCMOMb3YEMbIX MCTOYHMKOB BOAOCHABXKEHUS,
crnocoby MCMonb30BaHUA BoAbl, CNOCo6y noda4vv BoAbl.

o Ha3HayeHuro CUCTeMbl MOAPA3AENAT HA XO3SMWCTBEHHO-
NUTbEBbIE, MPONU3BOACTBEHHbIE M MPOTUBOMOXaPHbIE.

X03AUCTBEHHO-NUTbEBbIE CUCTEMblI BOAOCHAabGXeHUA npeaHa-
3HayeHbl pgns obecrneveHus noTpebutenein BOAOW NUTLEBOro KayecTBa,
oTBevatowen TpeboBaHusMm CanlnH 2.1.4.1074-01 «MuTtbeBas Boaa. Mm-
rmeHnyeckne TpeboBaHMSA K KayecTBY BOAbl LLEeHTPAsIM30BaHHbIX CUCTEM
NUTbEBOro BOAOCHabxeHuns. KoHTponb kadectBa». [oTpebutensmm Boaa
pacxo4yeTcs Ha nNUTbeBble, XO3SUCTBEHHO-ObITOBble, CaHWUTApPHO-
TMrmeHnYecKkne Hyxabl.

MpounsBoacTBEeHHbIE CUCTEMbI BOAOCHab>xeHusa obecneumsatoT
nogavy BOAbl Ha TEXHOJIOTMYECKME HYXAbl MPOMbILIEHHOrO y3na, npea-
npusaTUA, Uexa, CenbCKoro xo3sancrtea. KauyecTtBo u KonM4yectBO BOAbl B
NpPOM3BOACTBEHHbLIX BOAOMNPOBOAAX AO/KHbI YAOBAETBOPSATL TpeboBaHMUSAM
TEXHOMOrMM MpPoOU3BOACTBA. B npousBoACTBEHHbIX BOAOMPOBOAAX BoAa
MOXeT 6blTb HEMUTLEBOrO KavecTBa WM CneumanbHO ouuweHa (ymsrye-
Ha, obecconeHa, obesxeneseHa, obecuBeyeHa U T.M.); B TaKUx crydasx,
KakK npaswno, NnpegycMaTpmBaeTcs BOAOMOArOTOBKA.

MpoTuBONOXXapHblie CUCTEMbI BOAOCHA6)>eHMA npeaHasHade-
Hbl 4S5 IMKBUAAUWM NoXxapos. KayecTBo BOAbl He JIMMUTUPYETCS, a KO-
JINYECTBO €ee AO0IKHO 6biTb NpeayCMOTPEHO B COOTBETCTBMM C TpeboBa-
Huamu CHuM 2.04.02-84.

Mo cepepe obcnyxmBaHus: B 3aBUCUMOCTUN OT BMAa 06CyXMBaeMo-
ro obbekTa cucTeMbl BOAOCHabXeHUs noapasfensioTCs Ha ropoackue,
NPOMbILLNEHHbIE, CETbCKOX03SNCTBEHHbIE, KE/Te3HOAOPOXHbIE N Ap.

Ecnn cuctembl BogocHabxeHnsa obecneymBalroT BOAOW OTAESNbHbIE
parioHbl CTPaHbl WAW FPYMNbl Pa3/INYHbLIX HACENEeHHbIX MYHKTOB U ApPYruX
06BbEKTOB, TO OHM Ha3blBalOTCS PAMOHHbIMU, WU FPYNNOBbIMU CUCTE-
Mamum. LlenecoobpasHoCTb CO34aHMA rPynnoBbIX U PpanoHHbIX CUCTEM BO-
AOCHabXeHns BO3HMKaeT, 06bl4HO, B YC/IOBUSAX ManoOBOAHOW MECTHOCTMU
npn HeobxoammocTn obecneyeHus BoAOK psiaa O6bEeKTOB, pacrnolOXKeH-
HbIX HA TEPPUTOPUN HEKOTOPOIro pakoHa.

Puc. 2.2. PalioHHasa cncteMa BoaOCHabxeHus:
e 1 - npeanpusiTMe, NOCENOK U T.M.; 2 — BOAOBOA;
E—— - 3 - pesepByap; 4 — HacocHas cTaHuus
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B 3aBucMMOCTM OT BMAa noTpebuTenen CUCTeMbl BOAOCHabGXeHUS
BbIMOSIHAT PYHKUNMN XO3ANCTBEHHO-MUTLEBbLIX, MPON3BOACTBEHHbIX, MPO-
TUBOMOXAapPHbIX, MOMIMBOYHbLIX BoAonpoBoAoB. CTeneHb 06beAnHeHUSN
(dYHKUMI, BbIMOJIHAEMbIX BOAOMNPOBOAAMN, OMNpeAenieTcs UCX0oAs U3 Tex-
HUKO-2KOHOMMYECKNX coobpaxeHnit. Cuctembl BOAOCHAbXeHUS MOryT
6bITb 06beaMHEHHBIMU (€AMHBIMW), HEMOJIHO pa3AesbHbIMU U pasAefbHbl-
MU,

O6beaMHeHHble CUCTEMbl - 3TO BOAOMPOBOAbI, BbINOJSIHAKOLWME
OAHOBPEMEHHO XO035IMCTBEHHO-MUTbEBbLIE, MPOMU3BOACTBEHHbIE U MPOTUBO-
noxapHole @yHkuuMn. Takne BOAOMPOBOALI yCTpauMBalT B ropogax, Mo-
cenkax M Ha NpeanpuaTUaX, Ha TEXHONIOTMYECKME HYXAbl KOTOPbIX Tpeby-
€TCs BoAa MUTLEBOro KayecTBa, a TakKXe Ha npeanpustmsax, He Tpebyto-
WNMX BOAbI MUTLEBOrO KayecTBa, €C/IM SKOHOMWYECKM HeulenecoobpasHo
yCTpamBaTb CaMOCTOSATENbHbIN MPOM3BOACTBEHHbIAN BOAOMNPOBOA.

HenonHo pa3penbHasa cucTteMa BOAOCHabXeHUs — cuctema, npu
KOTOpOWM MpOTMBOMOXAapHbI BOAOMNPOBOA O6BbEAMHSIOT C MUTbEBLIM WU
NpOM3BOACTBEHHbLIM, @ ABa MOCNeAHUX — pa3gesnieHbl. Takas CUCTEMA YCT-
pavBaeTcs Npu NoTpebHOCTU Ha NpeanpuUsaTUM B BOAE KayecTBa, OT/IMYHO-
ro oT NUTbLEBOrO, WKW, HAa06OpPOT — NpM BO3MOXHOCTM MCMONb30BaTb BOAY
N3 UCTOYHMKA 6e3 OYUCTKM WM C MUHUMaNbHOMW ee 06paboTkoi BMeCcTo
NMATbLEBON.

B0o3M0OXHOCTb 06beAMHEHMST MPOTUBOMNOXAapPHOro BOAONPOBOAA C XO-
39MCTBEHHO-NMUTLEBLIM W/IN MNPOU3BOACTBEHHbLIM BOAOMPOBOAOM 3aBUCUT
OT 0co6eHHOCTeNn TeXHOOMrMYecKMX NpoLeccoB NpeanpuaTuin U KonmdecT-
Ba BOAbl, TPeOYOLWErocs Ha HyXAabl NoXapoTylweHusa. Kak npaBunio, npo-
TUBOMOXAapHbI BOAOMPOBOA OOBEAMHSAT C XO3SNCTBEHHO-MUTBLEBbLIM,
UMerLWmMM 60bLUYI0 Pa3BETB/IEHHOCTb.

Pa3spgenbHyl0 cuUCTEeMy BOAOCHAbXeHUs, MpeaycMaTpuBatoLyo
HasIMYne CaMOCTOSATENbHbIX XO3AMCTBEHHO-NUTHLEBOI0, NMPOTUBOMOXapPHOro
M NpOM3BOACTBEHHOr0 BOAOMPOBOAOB, YCTpamMBaloT AOBOJIbHO peako. 3To
onpaBAaHHO B TOM Crly4yae, Korga Mo TEXHOMOrM4YeckmMm coobpaxeHusiM
NMpPOU3BOACTBEHHbLIA U MPOTMBOMOXapHbIM BOAOMNPOBOALI 06bEAMHUTDL
Henb3s, a obbeaMHEHNE MPOTMBOMOXAPHOIO U XO3SAUCTBEHHO-MUTHEBOIO
— 3KOHOMMYeCKU HelenecoobpasHo.

B 3aBucmmocTn OT penbeda MecTHOCTU cHabxxaemMon BOAOW Teppwu-
TOpUM N Tpebyembix cBOBGOAHBLIX HAaNOPOB CUCTEMblI BOAOCHabxeHus noa-
pa3fensaTcsa Ha OAHO30HHbIE M MHOrO30HHble (ABYX, Tpex u T.4.). lpwu
OAHO30HHON cUCTeMe BCe 00beKTbl, pPacrnosioXXeHHbIE Ha CHabxaeMol
BOAOW TEPPUTOPMKN, MUTAKOTCSA OT OAHOM CUCTEMbI BOAOCHabxeHus. lMpu
pe3Ko nepecedyeHHOM penbede MeCTHOCTU Ans noagepxaHus Tpebyemoro
Hanopa B BbICOKOPACMOJIOXEHHbIX Y3/ax CeTU AO/HKHO NOAAEPXUBATbCSA
JaBneHne, KOTOpoe HeAoMnyCTMMO A1 HW3KOPaCnOSIOXKEHHbIX YYacTKOB
(cBbiwe 60 M unn 6 atm). B aTux ycnoBusix BOAOMPOBOAHYH CeTb pa3bu-
BAIOT Ha 30Hbl, B KaXXA0W M3 KOTOpbIX Nogaepxupaetca Tpebyemblin Hanop
C MOMOLLbIO HAaCOCOB U HAMOpPHbIX pe3epByapos.

B 3aBucumocTn oT criocobos nogaym Bogbl CUCTEMbI BOAOCHAbXeHUs
NoApasAensaoTCcs Ha HanopHble 1 6e3HanopHbIe.

HanopHble - 3T0 cucteMbl, TpybonpoBoabl KOTOpPbIX paboTaiT
NOJSIHbIM ceyeHmeM. TpaHCnopTMpoOBaHMe BOAbl MO HUM OCyLleCcTBAseTCs
KaK Hacocamu, TakK M 3a CYEeT pasHuuUbl MexAay OTMETKOM YypOBHS BOAbl B
WCTOYHMKE M Mbe30MEeTpuYeckol OTMETKOM B MecTe BogooTbopa. B no-
cnegHem cnyyae TpybonpoBoAbl, MO KOTOPbIM TpaHCNOpPTMpPYyeTCcs BOAQ,
Ha3blBAlOTCA rpaBUTALUUMOHHbIMM HAMOPHbLIMU, WU CaMOTEYHO-
HanopHbIMU.

Be3sHanopHble Tpy6onpoBoabl (rpaBMTAUMOHHbIE CaMOTe4YHble)
paboTatoT HenoNHbIM cevyeHneM. BO3MOXHOCTb UX NMPUMEHEHUS 3aBUCUT OT
pa3HMUbl OTMETOK HadanbHOM M KOHEYHOM TOo4YeK NyTu nojayn BOAbI,
penbeda MeCTHOCTM MO MyTW nojaydn, paccTtosaHus nogadun. ObnacTtb npu-
MEHeHMs 3TUX cuctem H6osee orpaHMYeHa, YeM HarMopHbIX CUCTEM.

B 3aBUCUMOCTM OT BUAA UCTOYHMKAE BOAOCHAGXEHMSI CUCTEMBbI
noApasfensioTcs Ha BOAOMNPOBOAbI, 3abupatoline Boay U3 NoBEPXHOCTHbIX
NCTOYHUKOB (peK, 03ep, BOAOXPaHWULL U MOpEl), a TaKXe Ha BOAOMpO-
BOAbl, 3abupalolme BoAy M3 MOA3EMHbIX WUCTOYHMKOB (apTe3MaHCKUX U
POAHMKOBLIX). BbIBalOT CMeLLaHHbIe CUCTEMbI, NpefycMaTpuBatowmne 3abop
BOAbl KaK U3 MOBEPXHOCTHbIX, TaK U U3 MOA3EMHbIX UCTOYHUKOB.
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llo crnocoby (KpaTHOCTM) MCMO/L30BaHUs BOAbl Pa3nMyaloT cucTe-
Mbl: CUCTEMbI MPSIMOTOYHOrO BOAOCHabxeHns (C 0AHOKPATHBLIM UCMO/b30-
BaHMEM BOAbl); cuUCcTeMbl 060POTHOrO BOAOCHAGXEHWA; CUCTEMbI C MNO-
BTOPHbIM UCMO/Ib30BAHUEM BOAbI.

Puc. 2.3. CxeMbl Npon3BOACTBEHHOIO BOAOCHAbXeEHUSA: a — NpsiMOTOYHas; 6 — 060-
poTHas; 1 — BoA03abopHOe COOpYXeHMWEe; 2 — CTaHLMA OYUCTKM U NepeKayku BoAbl;
3 — NpoMbIlWIEHHOE MpeanpusiTue; 4 — oxnaauTenb; 5 — HacocHas CTaHuus ropsi-
yel BoAbl; 6 — HACOCHas CTaHLUMS OXJTaXAEHHON BOAbI

1.3. HopmMbl BoponoTpebneHuns

PaccMoTpeHHble cxeMbl BOAOCHabXeHWs onpeaensioT fvb COCTaB
COOPYXEHUA N B3aUMHOE X pPacrnosioXeHune.

MapaMeTpbl 3/1EMEHTOB CUCTEMbl BOAOCHAbGXeHUS HaXOoAsiTCS B CO-
OTBETCTBMW C KOJIMYECTBOM NOAABaEeMol BOAbl U C HAMEYEHHbIM AN HUX
pexnmoM paboTbl. Obllee KOMMYECTBO BOAbI, KOTOpPOE AO/MKHO 6bITb Mo-
AaHo noTpebutensam, onpeaensieTca B COOTBETCTBMU C AEWACTBYIOWNMM Ha
paccMaTpuBaeMbIi Nepuvos HOpMaMu, OCHOBaHHbIMM Ha aHanuse dakTu-
yeckor paboTbl CyLLECTBYOWMX CUCTEM.

O6wui pacxon BOAbl Ha Hy>XAbl HaceneHus NponopuuoHaneH yuc-
Ny XuTenen B HaceNeHHOM MYHKTe, AN KOTOpOro CTpOUTCA cucTeMa BO-
AOCHabXeHus, 1 pacxoay BOAbl HA X03AMCTBEHHO-NMUTbEBLIE HYXAbl, MpU-
XOASLWEMYCS Ha O4HOIMO XuUTens, T.e. HopMe BogonoTpebneHus.

HopmMma BoponoTpe6seHns rnasHbIM 06pa3oM 3aBUCUT OT Xapak-
Tepa caHUTapHO-TexHM4Yeckoro obopyaoBaHusa 34aHui (cteneHn 6naroyc-
TPOMCTBA 34aHWUI), @ TaKXe MEeCTHbIX KAMMaTuyecknx ycnosuii. OHa yun-
TbiBaeT pacxoj BOAbl Ha XO3SMCTBEHHO-NUTbEBble W GbiTOBblE HYXAbl B
XUMbIX U O0BLLECTBEHHbIX 3[4aHMAX, 3a UCKIIOYEHNEM pacxoaa BoAbl B [0-
MaX OTAbIXa, CAHATOPUAX U AETCKUX 03[40POBUTESNbHbIX slarepsix.

B HacTosiwee Bpemsa pencteytowmm CHull 2.04.02-84 npenycmoT-
peHbl creaylolme pacyeTHble CpeaHeCyTOUHble pacxoAbl Ha XO3SNCTBEH-
HO-NMUTbEBLIE HYXAbl HA OAHOrO Xutens (7aba. 2.1).

[nsa palrioHOB 3aCTPOMKWM 34aHUSIMK, B KOTOPbIX BOAOMOJIb30OBaHWe
ocyuiecTenasieTca M3 Boaopas3bopHbIX KOMOHOK, cpeAHecyTo4yHas (3a roa)
HOpMa BoAOMNOTpeb/IeHMS Ha 04HOro Xutensa npmHmMmaetca 30—50 n/cyT.

Bbi60op HOpMbI BOAONOTpe6bNEeHMS B yKa3aHHbIX AMana3oHax npous-
BOAWTCS C YYETOM MPUPOAHO-KINMATUUECKUX YCNOBUIMA, MOLHOCTU UCTOY-
HUKa BOAOCHAOGXeHWsl, 3TaXKHOCTU 3aCTPOMKM, yKlada XMU3HU HaceneHus
N APYrnx MecTHbIX hakTopoB.

MoTpebneHue BoAbl Ha NMPOU3BOACTBEHHbIE HYXAbl 3aBUCUT
OT XxapakTepa, obbema M TexHONorMn npomssoAcTBa. Pacxoabl BoAbl Ha
HY>XAbl MPOM3BOACTBa OMNpeAenstoTCd Ha OCHOBAHUW TEXHOJSIOMMYECKMX
pacyeToB M NpuUBAMXKEHHO MOryT 6bITb onpeaesnieHbl MO YKPYMHEHHbIM
yAenbHbIM HOPMaM pacxofoBaHWs BOAbl Ha €4MHULY NMPoaYyKLUMHN.

Tabnumya 2.1. HopMbl X0351MICTBEHHO-MTUTLEBOIO NoTpeb/ieHNs1 BOAbI
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Pacxopabl BoAbl Ha HYXXAbl MOXXapOTYLUEHWUA OnNpeaensioTcs B
COOTBETCTBUM C HOPMaMW, YCTaHAB/IMBAEMbIMM Ha OCHOBAHUW OMbITa Tylue-
HUS NOXXapoB, M 3aBUCAT: AN XKWUIOM 3aCTPONKN OT ee 3TaXHOCTU M yucna
XUTeNen B HaCeNeHHOM MyHKTe; Ans NpeanpusaTuii — ot obbema npousBoA-
CTBEHHbIX 34aHWN, CTENEeHW UX OFHECTOMKOCTM U KaTeropuu nNpou3BOACTBA
No NOXXapHOWM ONacHOCTU. PacyeTHas NpoAO/IKUTENbHOCTb TYLWEHUS noXxapa
npuHMMaeTcs 3 4. PacuyeTHbIli pacxod Ha MNoXapoTyleHwe AonKeH 6biTb
obecneyeH npu HambonbleM pacxoae BOAbl Ha APYyrMe HyXabl.

Ha oCHOBaHMW faHHbIX O HOpMax BogonoTpebneHusi, cBedeHWl O
pacyYeTHOM 4ucne xutesnem n NnoTpebHoCTM B BOAE MPOMbILWIEHHbLIX Npea-
npuaTtuia, 3abuparowmx BoAy U3 ropoackoro BOAONPOBOAA, MOXET 6biTb
onpeneneHo MNOJIHOE cCpeAHee pacyeTHOe KOJIMYECTBO BOAbl, KOTOpoe
[OMKHO 6bITb NOAAHO rOpoAy B TEYEHME CYTOK.

Ha x03a1iCcTBEHHO-NMNTbEBLIE N GbITOBbIE HYXAbl HAaceNeHnsa cpegHue
CyTOUHble pacxoabl Boabl Q, M3/CyT, paBHbI:

Q= dep N
rae gc — CPeAHWn 3a roj pacyeTHbl pacxoh BOAbl Ha OAHOrO XUTens
(HopMma BogonoTpebnenus), N — pacyeTHOE YNCIO XUTENEN.

1.4. Pe>xxuMbl pa6oTbl BOAONPOBOAHbIX COOPYXKEHUMN

OnpeaeneHHble CpeaHEeCYTOUYHbIE pacxodbl BoAONOTpebeHns MoryT
CNYXUTb TOSIbKO B KauyecTBe ob6Llero nokasaTtessi noTpebHocTM B Boae. B
AEeACTBUTENIBHOCTU CYTOYHbIE pacxoAbl BoAbl B 3HAUMTENIbHON Mepe 3aBu-
CAT OT Ce30Ha roda, KIMMaTUUECKUX M3MEHeHWN, AHel Heaenu. Takum
o6pasoM, noTpebneHne BoAbl XUTENSMU B TEUEHNE roga HEPABHOMEPHO.

ABCONMIOTHO $ICHO, YTO CUCTEMa@ BOAOCHAOGXEHMS [O/IKHa YyAoBe-
TBOPATb MOTPEBHOCTM HacefeHUs B BoAe B Ntob6ble CYyTKW, B TOM 4YuC/IE B
CyTKM Hanbonbwero (MakCMManbHOro) BogornoTpebneHums.

CyToyHass HepaBHOMEPHOCTb MOTpPeb6ieHns BOAbl XapaKTepusyeTcs
KoaddpuUMEeHTaMN CyTOUYHOW HepaBHoMepHOCTU KV .cc U K\ Makcu-
MasbHbl KO3 PUUMEHT CYyTOYHOM HepaBHoMepHoCcTU K7, .. NpeacTaBns-
€T coboil OTHOLWIEHWE CYTOYHOro pacxoda B AHM HambosblUEro BOAOMO-

Tpebnenns Q<. K CpeaHEMY CYTOYHOMY pacxoay 3a roa Q:

K* yTMaKC = QcyTMaKc/ Q
MUHUManbHbI KO3MDdULMEHT CYyTOUYHOW HepaBHOMepHOCTU K97, —
3TO OTHOLWIEHWE CYTOYHOro pacxoAa B AHM HauMeHbllero BogaonoTpebrne-

HUA QY7 K CpelIHeMY CYTOYHOMY pacxoay 3a roa:

yTMMH = CyTMMH / Q

3TN KO3 DULMEHTbI, YUYNTbIBAIOLWIME YKIIAA XU3HM HaceneHusl, pe-
XXM paboTbl NpeanpusTuii, cteneHb 61aroycTpoicTea 34aHuiA, NMpuUHUMa-
toTcs paBHbIMU: Ko = 1,1 - 1,3; K, =0,7 - 0,9. OHM Nony4eHbl B
pesynbTaTe aHanu3a HepaBHOMEPHOCTW BoAOMNOTpebnieHus B AENCTBYHO-
LWMX BOAOMNpPOBOAAX.

MaKCUMMaJibHbIN CYTOUHbIN pacxon Q.. SABNAETCS OCHOBHbIM
pacyeTHbIM pacxoAoM, Ha KOTOpPbIA AO0/HKHa 6blTb paccyMTaHa cuctema
BOAOCHabxeHuns. Pexnm BogonoTpebneHns B TedeHMe CyTOK onpeaensier-
cs no pesynbTaTtaM HabnwaeHuit 3a AENCTBYHOLWMMU CUCTEMAMM BOAO-
CHabxeHus. Ha puc. 2.4 npueeaeH npuMMep CTyneH4YaToro rpadpuka Boao-
notpebneHust. Mo ocn opAMHAT 3TOro rpadunka OTN0XKEHbl 3HAYEHUS Yaco-
BOr0 pacxoja BOAbl B MPOLIEHTaX CYTOYHOro pacxoaa.

YacoBasi HepaBHOMEPHOCTb MNOTPebrieHNss BOAbl XapaKTepusyeTcs
MaKCUMasnbHbIM U MWHUMaNbHbIM KO3(dUUMEHTAMMU YACOBOW HepaBHO-
MepHOCTU K \apc 1 K*C,,,,,, PaBHBIMUL K™ o = Q" ane / Q" cpr K™ =
Q" / Q" p. DTN KO3(PDULMEHTBI 3aBUCAT OT UMCIa XKUTeNeih B Hace-
JIEHHOM NYHKTE, a TakXe OT cTeneHn 6aaroyCcTpoiicTBa 34aHUi U pexnma
paboTbl NpeaAnpuUsaTUA U APYTrnX aKTopoB.

g, 7% 585
6

4————- — e — - — e e w—— — —

0 2 4 6 8 10 712 14 16 18 20 22 2%
YACBI CYTOK

Puc. 2.4. CtyneHuatbii rpaduk sogonoTpebneHus n nogaym soabl
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YacTb 3. UcTouHMKMN BoaocHabkeHnsa n Boao3a6bopbl

3.1. NcCTOuYHMKM BOAOCHab>xeHuAa. [lMokaszarennm kKadecrtBa
NPUPOAHDbIX BOA

Bbl60p MUCTOYHMKA SBNAETCS OAHOM M3 Hambonee OTBETCTBEHHbIX
3a4a4y nNpu NpoekTupoBaHMN CUCTEMbI BOAOCHabXeHns, Tak KakK OH onpe-
AenseT B 3HaYUTENbHOW CTeneHu XapakTtep camom CUCTEMbI, Haln4yme B
€€ COCTaBe TeEX UIN UHbIX COODY)l(eHMVI, a cneposaTtesibHO, CTOMMOCTb U
CTpouUTenbCTBa U 3KCNyaTauun.

3.1.1. TpeboBaHuss K ICTOYHNKaM BOAbI

NCTOYHMK BOAOCHaAbXXEHUA AO/MKEH YAOBNETBOPATb CEAYOWNM OC-
HOBHbIM TpeboBaHUAM:

a) obecneumnBaTb NonyyeHne HeOH6X0AMMbIX KOJIMYECTB BOAbI C yye-
TOM poCTa BOAOMNOTpeb/ieHMs Ha NepCcrnekTUBY pa3BUTUS 06bEKTA;

6) nogaBaTb BOAY TaKOro KayecTBa, KOTOpoe B Haubonbllel crtene-
HW OoTBe4YaeT TpeboBaHMAM noTpebutener MM NO3BONSIET AOCTUYbL €ro 3a
CYET NPOCTOMN N 3KONOrM4YHOM 06paboTkmM ncxoaHoM BOAbI;

B) obecneumBaTb BO3MOXHOCTb NMoAa4yn BoAbl NOTpebutenam c Hau-
MEeHbLUEN 3aTpaToin CpeacTs;

r) obnagatb TakoW MOLLHOCTb, 4TOObI pacyeTHbI O0T60p BOAbI M3
HEero He HapyLlan CNOXMUBLUYKCS 3KOJIOMMYECKYO CUCTEMY.

MpaBunbHOE peLLeHne BoMNpoca O BbIbope NMCTOYHMKA BOAOCHabxe-
HUS ONS KOHKpPeTHOro notpebutensa TpebyeT TwaTeNbHOro M3y4dyeHus u
aHanmM3a BOAHbIX PeCypCoB paloHa, B KOTOPOM OH PacCrnoOsI0XeEH.

Ons BOAOCHabXeHUA MCNOMb3YTCA MOBEPXHOCTHbIE U NOA3EMHbIE
BoAbl. [TOBEPXHOCTHbIE UCTOYHUKM — 3TO peKKu, 03epa, pexe Mops; noa-
3eMHbl€ NCTOYHUKMN — FPYHTOBbIE M apTe3naHCKne BoAbl, U POAHUKMU.

3.1.2. KayecTBO BOAgbl B MCTOYHUKaX

Boaa B 6onblIMHCTBE pek obnagaeT 3HauyMTeNIbHOMW MYTHOCTbIO, Bbi-
COKWUM COAep>XaHMeM OpraHnyeckmx BellecTB U 6akTepuin, a 4acTo u 3Ha-
UMTENbHOW LBETHOCTb. Hapsay C 3TUM pedHas BoAa XapaKTepulyeTcs
OTHOCUTE/TIbHO HEBONBLLLIOW XKEeCTKOCTbIO.

Boaa o03ep 06bI4HO OTAMYaAETCS BeCbMa MasbiM COAEPXKAHUEM
B3BELUEHHbIX BewecTB (T.e. Manoh MyTHOCTbIO).

KayecTBo BCeX MOBEPXHOCTHbIX BOA CW/IbHO 3aBUCUT OT aTMocdep-
HbIX OCAAKOB W TasiHWS CHeros, B Nepuoj NaBOAKOB MX MYTHOCTb M 6ak-
TepuasnbHas 3arpsi3HEeHHOCTb BO3pacTaeT, a XXeCTKOCTb CHUXKaeTCs.

MoaseMHble BOAbl, Kak MpaBW/O, HE COoAEepXaT B3BELUEHHbIX Be-
wecTtB (T.e. BecbMa npo3payHbl), obnagatoT HM3KOM bBakTepuanbHOW 3a-
rPSI3HEHHOCTbID, HO Hapsiay C 3TUMKU MNOMOXMUTENbHbIMW KayecTBamMn BO
MHOIMMX Cny4dasiXx CMIbHO MUHEpann3oBaHbl. B 3aBUCMMOCTM OT xapakTtepa
PaCTBOPEHHbIX B HUX COMEN, OHU MOryT ob6nagaTb TEMU UN UHBIMU OTPU-
LaTeNbHbIMU CBOWCTBAMM: MOBbILUEHHOW XXECTKOCTbIO, Ha/IM4YMEM Henpu-
ATHOIO MPUBKYCa U HEKOTOPbLIMU APYIMMMW.

3.1.3. BbiI6op NCTOYHNKa BOAOCHab6xeHns

Mpwn BbIBOpPE NCTOYHMKA BOAOCHAGXEHMS CrieayeT yynTbiBaTb Kaye-
CTBO BOAbl U €ro MOLHOCTb.

Bbi6bop MCTOYHWKA BOAbl ONpeaenseTcs rnaBHbIM 06pa3oM MeCTHbI-
MW NPUPOAHLIMKU YCNOBUAMM, NMOSTOMY MpeaBapuTesibHO MpoBOASATCA TO-
norpaguyeckme, rmaposiormyeckme, CaHUTapHble U Apyrne n3biCKaHus.

[Ona X0391ACTBEHHO-NMNTLEBOIO BOAOCHAbXEHMUS pekoMeHAyeTCs Uc-
Nnonb30BaTb MOA3EMHbIE WCTOYHWKU BOAblI, OTKa3 OT KOTOpbiXx Tpebyer
BCECTOPOHHero o6ocHoBaHusa. CHuM 2.04.02-84" 3anpellaeT MCNonb30-
BaTb MoA3eMHble BOAbl MUTbLEBOrO KayecTBa AN HYXA, He CBA3aHHbIX C
X038MCTBEHHO-NMUTbEBbLIM BOAOCHabXXeHMeM.

Mpn HanMUMM HECKOSIbKUX WUCTOYHMKOB BOAbl NpuberatoT K TeXHU-
KO-3KOHOMMYECKOMY CPaBHEHWIO BO3MOXHbIX BapMaHTOB.

Ons 3abopa BoAbl U3 NPUPOAHOIrO MCTOYHUKA M YACTUYHOM ee ouun-
CTKUM coopyxatoTcsl BoaosabopHbie coopyxeHus (B3C).

[Ons BogocHabeHUs HaceneHHbIX MecT Hanbonee NOAXOASALWMM UC-
TOYHMKOM ABAAOTCA noa3eMHble (0CO6eHHO apTe3naHCKue U pPoAHWUKO-
Bble) BOAbl, €C/IN OHW HE CU/TIbHO MUHepann3oBaHbl. HO AN KpynHbIX Ha-
cefleHHbIX MeCT AebuT NoA3eMHbIX MCTOYHMKOB BeCbMa 4acTo OKa3blBaeT-
CS HefoCTaTO4YHbIM, MO3TOMY B 3TUX C/lydasiX MpUXOAUTCSH MCMONb30BaTb
NOBEPXHOCTHbIE BOAbI, MPON3BOASA COOTBETCTBYIOLLYIO OUMCTKY.
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3.1.4. lNoka3aresin kayecTBa rnMpNpoaHbIX BOA

MpupogHble BoAbl NpeacTaBnstoT coboit cob6CTBEHHO BOAY, B KOTO-
poli HaxoAATCs pacTBOPEHHblE HeOpraHW4yeckme u opraHuyeckume npume-
CWU, HepacTBOopuMble NMpuUMecn - B3BeLWleHHble BellecTBa W Konjiounabl, a
TaKXXe MMKPOCKOMUYECKne BOAOPOC/IN U MUKPOOPraHuaMbl, baktepmum n nx
Crnopbl, BUPYCbl.

PactBopeHHble B Boae BewecTBa 06yCnoBAMBAOT €e XUMUYECKUin
COCTaB M CBOWMCTBA.

MpupogHble BoAbl KnaccuduumpyoT No UX MUHEPAnN3aLmum — CyM-
MapHOMY COAEepXaHWI0 BCEX HaWAEHHbIX MPU XMMWYECKOM aHanu3e BOoAbl
MWHEpasbHbIX BELWECTB U XUMUYECKOMY (MOHHOMY) COCTaBy.

Tabsnya 3.1. Knaccugukayms npupoaHbsix Bo4 0 MUHepaausaymm

KaTeropus Bog MuHepanusaums, r/om>
YnbTpanpecHble <0,2
lMpecHble 0,2-0,5
Bogpb! ¢ oTHOCUTENBHO MOBbILLIEHHOM MMHEPAIMBaLMEN 0,5-1,0
ConoHoBaTble 1,0-3,0
ConeHble 3-10
BoAbl MOBbILIEHHOW CONEHOCTU 10 - 35
Pacconbl > 35

B COOTBETCTBUM C MUFMEHUYECKUMU TpeBGOoBaHMSMU K KayecTsy
NMUTbEeBOI BOAbl CYMMapHas MWHepanu3aLus He AOSIXHA MpeBblaTbh Be-
AnMuMHBLI 1000 Mr/am3.

Mo npeobnagatolieMy aHWOHY BOAbI AENATCS Ha TPU Knacca: ruapo-
kapboHaTHble, CynbdaTHble U XopuaHble. Boabl KaXAoro knacca AensaT-
Csl, B CBOW oyepefb, MO npeobrajalolleMy KaTWOHY Ha TpW Fpynnmbl:
KanbLUMEBYIO, MarHWEBYIO M HaTpueBylo. Kaxzas rpynna ganee noapas-
[ensieTcs Ha 4 TMNa No COOTHOLLUEHMIO COAEepXalUMXCs B BOAE MOHOB.

OCHOBHbIE r10Ka3atesin Ka4yecTsa npupoaHbiX BoA:

- dusnyeckme (TemnepaTtypa, 3NEKTPONPOBOAHOCTDb);

- opraHonenTuyeckune (3anax, NpMBKYC, MyTHOCTb, LLBETHOCTb, Mpo-
3payHOCTb);

- XuMmnyeckume (obwas MmMHepanusauus, BOAOPOAHbLIA MnokasaTtenb,
XKECTKOCTb, OKUCNAEMOCTb, COAEPXaHME pasfIMYHbIX OPraHMYecKnx M He-
OpraHMYyecKunx rnpuMecen);

- 6akTepuonornyeckue n napasuronorunyeckue (obuiee MmkpobHoe
yncno, coagepxaHume B Boge 6akTepuin n nx cnop, BUpycoB);

- rmapobuonormnyeckune (PUTONIAHKTOH WU 300MIAHKTOH);

- paamaumoHHble (obwas a- u B-paanoakTUBHOCTD).

3.1.5. XapakTtepucTnka nogseMHbIxX Bog

lMoazemMHbie BoAbl 06pasyloTcs BCNEACTBUE MPOCAYMBAHUS B 3EMIIO
aTMOCGEpPHbIX N MOBEPXHOCTHbIX BoA. MNoa3eMHble BoAbl MOryT 6biTh 6€3-
HaMoPHbIMN U HAMOPHbLIMU (3PTE3NAHCKUMM).

Be3HanopHble BOAbl 3arMo/IHAT BOAOHOCHbIE FOPU30OHTbI HE MoJSi-
HOCTbIO Y UMEIT CBOBOIHYIO MNOBEPXHOCTb.

Be3HanopHble MoA3EMHblE BOAblI MEPBOrO OT MOBEPXHOCTM 3EMIM
BOAOHOCHOIO FOPM30HTa HA3bIBAKOTCHA rPYHTOBbLIMU. [PYHTOBbIE BOAbI Xa-
paKTepU3yoTCS NOBbILWEHHONM 3arpsi3HEHHOCTbIO, MO3TOMY MpPU UX UCMOSIb-
30BaHUM B 60/1bLUIMHCTBE ClyvyaeB Heob6xoanMa o4mcTKa.

necax
rnKHAa
NecoK
MUHa

Puc. 3.1. Cxema 3aneraHus noa3eMHbIX BOA:
1 - BepxoBogKa; 2 — MexnnacToBble 6€3HanopHble BoAbl; 3 — rPyHTOBbIE BOAbI;
4 — MeXnnacToBble HaMOpHble BOAbl; 5 — MOBEPXHOCTHbIN BOAOEM
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HanopHble (apTe3anaHckue) BoAbl 3aMOJIHSAIOT BOAOHOCHbIE TO-
PU30HTbI MOMHOCTbIO. ApTe3nMaHCKMe BOAbl, KakK MPUBUMIO, XapaKTepusy-
IOTCS BbICOKMM Ka4yeCTBOM M B 6OJSIbLUMHCTBE C/lydaeB AJjisl X03AMCTBEHHO-
NMUTbEBLIX LieSIell MOryT MCMOb30BaTbCA 6€3 OUUCTKM.

B konoauax WAM CKBaXKMHaX, BCKPbIBAlOLWMX HaMopHble BOAOHOC-
Hble TOPW30HTbI, BOAA MOAHMMAETCS A0 HEKOTOPOW Mbe30MeTpUYecKom
NHUKN. Ecnn nbe3oMeTpuyeckas JSIMHUS MPOXOAWUT Bbllle MOBEPXHOCTU
3eMnn, To HabngaeTcs U3nNne BoAbl.

YpoBeHb BOAbl, YCTAHaBAMBAIOLWMIACA B KOMOALE MPU OTCYTCTBUMU
3abopa BOAbl, Ha3blBaeTCa cTarnyeckum. MNpu 6e3HanopHbIX BoAax CTa-
TUUYECKMI YPOBEHb COBMAAAET C YPOBHEM MOA3EMHbIX BOA, MPU HAMOPHbIX
BOAAX — C NMbE30METPUYECKON JINHUEN.

Mpu oTKayke BOAbl M3 KOMOALA YPOBEHb €€ CHUXXAETCS, Mpuyem
TeM 6onblue, YeM WHTEHCUBHee OTKauka. TakoW ypoBeHb Ha3blBaeTcs
ANHaMmuyeckmnM. MoHMKEHNE AMHAMMUYECKOro YPOBHS MPONopLMOHaIbHO
KONMMYeCcTBY OTKauMBaeMoi BOAbl. KoOnuMuyecTBO BOAbl, KOTOpPOE MOXET
6bITb OTKAYEHO MPU MOHUXEHUN ANHAMMUYECKOro YpPOBHS Ha 1 M, Ha3bliBa-
eTca yAesnbHbIM Ae6UTOoM. YPOBEHb BOAbl U Nbe30OMETPUYECKME JIUHUM,
YyCTaHOBMBLLEECS BOKPYIr KOJIOALEB W CKBaXXWH Mpu OTKa4yke BoAbl, obpa-
3YHOT KpUBbIE AENpeccun.

Be3sHanopHble U HanopHble BOAbl MOMYT BbIXOAWTb HA MOBEPXHOCTb
3eMIN B BUAE POAHMKOB. Bbixod 6€3HaMOpHbIX BOA Ha3blBalOT HUCXOASA-
MM KTHOUOM.

3.1.6. 30HbI CAHUTapPHOH OXpaHbl

Co3faHve caHWTapHbIX 30H He06X0AMMO Ana NpeaoTBpalleHus 3a-
rPA3HEHUS MCTOYHWUKOB XO3SMCTBEHHO-MUTBHEBOr0 BOAOCHabXeHus. OHu
0XBaTbIBAOT 3KCMyaTUpPyeEMbI BOAOEM M 4yacTb bacceliHa ero nuTaHuS.
Ha aToi TeppuTopmn, Kak npaBuio, OPraHM3yloT TpU Mosica CaHUTapHbIX
30H, B KaXXA0M U3 KOTOPbIX yCTaHaBAMBAIOT OCOObI pexnM, CaHUTapPHbIN
HaZA30p W KOHTPOJ/b 3@ Ka4YeCTBOM BOAbl B UCTOUHUKE.

3.2. CoopyrxkeHus ansa 3abopa NoBepXHOCTHbIX BOA

B npakTtuke BogocHabxeHuns Hambonee 4yacto MCMONb3yeMbIMU MO-
BEPXHOCTHbIMW WCTOYHMKAMM ABNAKOTCS pekn. Ha Bblbop Tuna peudHbiX
BOAOMPUEMHMKOB BAIMAIOT: aMnanTyga konebaHuin ypoBHs BOAbI, /ieA0Bble
ycnosus, Tonorpadus 6epera n gHa peku B MecTte Bogo3abopa, xapakTep
rPYHTOB M Ap. PazHoobpa3ne MeCTHbIX MPUPOAHbLIX YC/IOBUI B COYETaHUMU
C pasnnM4yHbIMM KonunyecTtBamu 3abupaemMon Boabl 06yCroOBAMBAET BecCbMa
6onblwoe pasHoobpasne KOHCTPYKLUMIA BOAOMPUEMHbBIX COOPYXEHWUIA.

PeuHble BoA03abopHble COOPYXEHUS peKoMeHAyeTCs yCTpamMBaTh Ha
yyactkax, obecneuuBawwmx nnaBHoe wux obTekaHWe U HauWMeHbluee
CTeCHeHWe pyc/la peKku, yuymTbiBas Mpu 3TOM OnMacHoOCTb obpa3oBaHus ne-
OSIHbIX 3aTOPOB, LYro3a)opoB WU BHYTPUBOAHOrO nbaa. Mecto 3abopa BoO-
AObl, COrNacoBaHHOE C opraHaMuM CaHMTApHOro Haa3opa, AOMXKHO UMETb
[OCTaTOYHYIO rMybuHY 1 yCTOoMumBbIN beper.

PeuHble BOogONpMEMHUKM CnefyeT pacrnonaraTb B TeX MecTax pycna
peKku, B KOTOPbIX, C OAHOM CTOPOHblI, He HabnaaeTcs WMHTEHCUMBHOIO
0CaXKAeHUst HAHOCOB W, C APYrol CTOPOHbI, HE MPOUCXOAUT pa3pyLleHus
6epera B pe3ynbTaTe ocbinen n onosnsHen. Hambonee 6bnaronpusaTHbl Ans
pacrnonoxeHns BOAOMPUEMHUKOB BOrHyTble 6epera pekun (puc. 3.2), rae
OT/IOXKEHUA HaHOCOB He npoucxoanTt. OAHaKo BOrHyTble 6Gepera 4acTo
noABepratTcs pa3MbliBY BOAAMU peku, B CBSA3M C YeM YyCTPOMCTBO BOAO-
NpUeMHMKa 34eCb AO/HKHO COMPOBOXAATLCA npoBeaeHueM 6eperoykpenu-
TeNbHbIX paborT.

Mpn ycTponcTBe BOA03abOPHbLIX COOPYXEHWIM MpeaycMaTpuBaoT
MeponpusaTtusa, obecneumsatowne becnepeboiHyto nx paboTy M coxpaH-
HOCTb pbibbl B BOgOEME.

Puc. 3.2. Cxema nepemelieHuns
HacocoB B peyHOM pycne: 1 -
MecTa BO3MOXHOM0 OT/I0XEHUS
HaHOCOB; 2 — MeCTa BO3MOXHOI0
pa3MbiBa 6eperos

C y4yeToM ocobeHHOCTEN NCTOYHMKA M ycnoBui 3abopa Boabl BOAO-
3abopHble coopyXeHus MoryT 6bITb noapasgeneHbl Ha 6eperosble, py-
CNoBble U crieunasnbHble.
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Boposa6opHblie cOOpy)XeHna 6eperoBoro Tuna npuMeHsioT nNpm
OTHOCUTENbHO KpyTOM 6epere n Hanuuum rnybuH, obecneymBarowmx yc-
noeusa 3abopa Boabl. MIX pacnonaratoT Ha ckfioHe 6epera ¢ npuemMoM BOAbI
HernocpeacTBEHHO M3 pycna pekn. BoaonpueMHuMKM 3Tux BoAo3abopos
6biBalOT ABYX BMAOB: pasfefibHble (puc. 3.3a) U COBMeLLEeHHble C Hacoc-
HOW cTaHumen (puc. 3.36). CoBMelleHne HaAaCOCHOM CTaHuun I noabema u
BOAOMPUEMHOIO COOPYXEHMS MpeaycMaTpMBaeTcs B 3aBUCMMOCTM OT aM-
nanTyabl KonebaHus BOAbl B MCTOYHWKE, BCAcbiBaloLWweln CNnocobHOCTM ycC-
TaHaBMIMBAeMbIX HAaCOCOB, FEOSIOrMYECKUX N TMAPOSIOrMYEeCKUX YCI0BUNA.

a)
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Puc. 3.3. BogonpueMmHukun 6eperoBoro Tuna: a — COBMELLEHHbIN; 6 — pasaenbHblii;
1 - BOAONPWEMHbIV KONoAel; 2 — BXOAHble OKHa; 3 — npuemMHas kamepa; 4 — Bcacbl-
BalLas Kkamepa; 5 — Hacocbl; 6 — MalUMHHBIN 3an; 7 — BCacbiBatoLwme Tpybonposoabl

BoaonpneMHMKN COBMELLEHHOrO TMMa COCTOAT M3 BOAOMPMEMHOrO
Konoaua 1 € BXOAHbIMW OKHaMu 2, 060pyAOBaHHbLIMU peLleTKaMmn Ansa 3a-
AepXaHnsa OTHOCUTENbHO KPYMHbIX NpeaMeToB. BogonpueMHoe otaeneHue
pa3fenieHo CTEHKOM Ha ABe KaMepbl: MPUEMHYK 3 U BcacbiBawowyto 4. B
CTEHKEe MMEITCS OKHa 8, nepeKkpbITble CeTKaMu C MeSIKUMWU s4YelikaMn Ans
3a4epXaHnsl NiaHKTOHAa, BOAOPOC/TEN, Mesikoro copa w T.n. Boaa, npo-
weawas 4yepes ceTku, 3abupaercd HacocamMum 5, yCTAHOBJIEHHbIMWU B Ha-
COCHOM 3asie 6, 4Yepes3 BcacbiBatowme Tpybbl 7 M NoAaeTcsl Ha OYUCTKY UK
K noTpebutenio.

Onsa obecneveHuns 6ecnepeboiiHon paboTbl BOAOMNPUEMHMKA OH pas-
AeneH neperopoakon Ha cekuuu. PasMepbl BOAOMPUEMHMKA ONpenensioT
rmapaBnyeckMMnM pacyeTaMu C y4eTOM KOHCTPYKTUBHbIX W 3KChayaTaum-
OHHbIX coobpaxeHui. lNpoekTupoBaHMe UX BeAEeTCS B TECHOW yBs3Ke C
HaCOCHOM CTaHuMelr 1 noabopoM HacoCcHOro obopyaoBaHus.

Bopnosa6opHble cOOpy)XeHUs pycnosoro tuna (puc. 3.4) npu-
MEHSIIOT NP OTHOCUTENIbHO NOJSIOroM bepere, koraa Tpebyemblie ansa 3abo-
pa BoAbl rNybuHbI HaxoaATca Ha 60NbLWIOM paccTosHuKM oT 6epera.

Bonoszabop cocTtouT M3 oronoBka 1, caMOTeYHbIX BOAOBOAOB 2, 6e-
peroBoro konogua 3 U HacocHow ctaHumun 4. 3abop BoAbl U3 peKn NpPoun3-
BOANTCS yepe3 oronoBok (puc. 3.5). KOHCTPYKUMS OrofioBKa 3aBUCUT OT
KonmyecTtBa 3abupaemoli Boabl, rMybunHbl peku, 1eaoBbiX YCNOBUIA, Xapak-
Tepa rpyHta 1 17.4. CylecTBYOT TpU TUNa Oro/I0BKOB: 3aTOMJEHHble, 3a-
Tan/JnBaeMble BbICOKUMU BOAAMM U He3aTan/JnBaemble.

MOCTOAHHO 3aTOM/IEHHbIE OrO/IOBKM LUMPOKO MPUMEHSIIOT NpuU YCT-
pONCTBE CUCTEM XO3SACTBEHHO-MUTHLEBOIO M MPOMbILSIEHHOMO BOAOCHAb-
XEeHUs. 3aTan/IMBaeMble OrosIoOBKM B MEXEHb HE 3aTOMJIEHbl U 06CJ‘Iy>KI/I-
BatoTcs ¢ 6epera, a B NaBoAoOK 3aTan/iIMBalOTCs WU HEAOCTYMNHbl 4SS Mpo-
dunakTMkm. HesaTansmBaeMble OroslIOBKM NMPUMEHSAIOT B KPYMHbIX BOAO3a-
60opax € Lenbio NOBbIEHUS HAAEXHOCTWU Noaayn BoAbl.

CaMoTeyHble BOAOBOAbLI COEAUHSIIOT Or0SIOBOK C HeperoBbiM KOMOA-
Luem. Yucno BOAOBOAOB MPUHUMAKOT paBHbLIM 4Yucny CeKLLMVI orosioBka, Ho
He MeHee ABYX.
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Puc. 3.4. BogonpmeMHUK pycnioBoro tuna: 1 — OrofioBoK; 2 — caMmoTeyHasi JIMHuS;
3 - 6eperoBomn konogey; 4 — HacocHas CTaHums
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Puc. 3.5. Oronosok ansa 3abopa BoAbl:
1 - peweTka; 2 - caMoTe4yHas Tpyba; 3 — BOpoHKa

K cneumanbHbIM BOA03ab0pPHBIM COOPYXEHMAM MOryT 6biTb OTHece-
Hbl BOAOMPUEMHbIE KOBLUW, MepeaBUXHble M nnaBy4dme Boao3abopbl, a
TaKxke COOpY>XeHWs Nno 3abopy BOAbI U3 BOAOXPAHUMULL, FOPHBIX PeK U MOpe.

BopgonpueMHbIW KOBLU MNpeacTaBaseT cobon MCKYCCTBEHHbIA 3a-
nune, obpa3oBaHHbI gamboin. MpuMeHsaOT ero ana 60pbbbl € Wyron U 4ns
YaCTUYHOIro OCBET/IEHUS BOAbI.

MnaByune Boao3abopHble COOPYIKEHUA MPUMEHSIOT AN Bpe-
MEHHOro BOAOCHabXeHns B YCNOBUSAX 3HAYUTENbHbIX KonebaHuin ypoBHS
BOAbl B UCTOYHMUKE.

3.3. Coopy)xxeHua ansa 3abopa noaseMHbIX BOA

BbibOp TWNa COOPYXEHW U CXeMbl WX pasMelleHUs 3aBUCUT OT
rny6uHbl 3aneraHunsi BOAOHOCHOMO MnjacTa, ero MOWHOCTU U BOA0OBUIbHO-
CTW, YC/IOBUI 3aneraHus, reoslorm4eckmx u rmaposiorMyeckmx yCcroBui.

Ons npueMa noa3eMHbIX BOJ MPUMEHSIIOTCS COOPYXEHUS cneayto-
LWMX TUMOB:

1) ckBaxuHbl (TpybuaTble 6ypoBble KOMOALbI); 4

2) WaxTHble KOoALbI; 1

3) ropu3oHTasnbHble BoAocbopsbl;

4) ny4yeBble Boaocbopsbl;

5) coopyxeHusa ans kantaxa poAHMKOBbIX BOA.

CKkBa)kuHbl (puc. 3.6), ycTpanBaeMble NMyTeM
6ypeHus, npegHasHayeHbl ANA nNpuveMa Kak Hamop-
HbIX, TaK 1 6e3HanopHbIX NMOA3EMHbIX BOA, 3anerato-
Wwurx Ha rnybuHe 6onee 30 M. 3To Hambonee pacnpo-
CTPa@HEeHHbIA TN BOA03abOpHbIX COOPYXEHU noa-
3eMHbIX BOA. B pbIX/bIX FpyHTaxX CTEHKM CKBaXWH
KpensT o6caaHbiMK (Yalle BCEro crajibHbiMK) Tpyba-
Mun. [ns npegoxpaHeHus CKBaXKWHbl OT MonaaaHus B
Hee 4acTuL rpyHTa M3 BOAOHOCHOro nnacra ee 060-
pyaytoT punbtpom (puc. 3.7). Puc. 3.6. YcTpoiicteo

CKBaXWHbl MOTYyT UCMOAb30BaTbCA ANA Npuema CKBaXWHbI:

Kak 6e3HamnopHbIX (puc. 3.8a, 6), Tak w HanopHbix 1 ~— 0bcaaHas Tpy6a;
(puc. 3.88, r) noasemHbIx Bod. M B TOM 1 B ApYroM §:¢””pr;
CNny4ae oHM MOryT 6bITb AOBeAeHbl A0 noacTunatLe- CanBHMK

ro BOAOYMOPHOro njacta — «CoBepLUeHHbIe KOoALbI»

(puc. 3.8a, B) nnn 3akaH4MBaTbCa B TOJILLE BOAOHOCHOIO nnaacra — <«He-
coBepLleHHble konoaubl» (puc. 3.86, r).

Mpy camMoOM3NMBAOLMXCA CKBaXWHax BOAA OTBOAUTCA CaMOTEKOM B
cbopHbI pe3epByap, a 3aTeM nepekauympaeTcs Mb60 Ha OUUCTHblE CO-
opy»xeHus, nnbo notpebutensam. MNMpu rnybokom 3aneraHmm gMHaAMUYECKO-
ro YpPOBHS CKBaXWHbl 060pyAyloT apTe3MaHCKMMW HacocaMm unu apamd-
TaMu. B 3aBUCMMOCTM OT MPYHTOBLIX YCNIOBUI Hazd BOA03abOpHOM CKBaXKMHOM
yCTpauBaloT NaBWIbLOH UM KaMepy U3 kupnunda, 6eToHa unm xenesobeToHa.
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WaxTHble konop-
ubl (pyc. 3.9) NpuMeHsaoT

5 5 onsa 3abopa Boabl U3 Ma-
3 JIOMOLWHbIX BOAOHOCHbIX

| -2 naacToB, 3aneralwlmnx Ha
rnyébuHe go 30 M oOT no-

1 BEPXHOCTU 3eMnun. UX Bbl-

MOJSIHAKT M3 Kuprnuya, be-
TOHa, >XenesobeToHa, Ae-
peBa M KaMHsa. Bopa no-
CTynaeT B KoJjozel 4yepes
60KOBble OTBEPCTUS, YCT-
pavBaeMble B CTEHKax, U
ezzzzz2) AHO, 3acbiNaHHOe KpYyMHO-
3€PHUCTbIM  MaTepuanom.
3abop BOAbl M3 LWIAXTHOrO
Koflogua ocyLlecTBaseTcs

Puc. 3.7. Cxema
dunbTpa:
1 - pabouas yacTtb

C KOXYXOM 13 ceT- C MOMOLLbIO CU(OHOB UK
Ku; 2 - Haﬂchan- HaACOCOB. ,D,J'Iﬂ 3aWunThbl KO-
poBasi YacTb; nogua oT nonajaHus 3a-
3 - 3aMmok Ans rPS3HEHU U NMOBEPXHOCT-
onyckaHus GUNbT-  ppix CTOKOB BOKPYI HEro ’

pa; 4 — ocago4vHas

CTpavmBaloT OTCbINKY C v -
aCTb: 5 — CANbHUK yCcTp y Puc. 3.9. WaxTHbIi koMo

MOLlEHMEM KaMHEM, a Tak-  jaeu: I — CTBOJ WaxThl;
Xe TINHSAHbIN 3aMoK. CTeHKM Konogua nMogHu- 2 — TVHAHBIN 3aMOK;
MaloT Ha 0,8 M Haj MOBEpPXHOCTbIO 3emnn. 3 — 0TMOCTKa; 4 - GunbTp
CBepxy KonojeL 3aKpblBaeTCs KPbILLKOM.

FopusoHTanbHbie Boao3abopbl (puc. 3.10) ycTpamBaloT B npege-
nax BOAOHOCHOro nnacrta Ha rnybumHe 6 — 8 M Mpwu He3Ha4YMTeNnbHOW ero
MowHOCTM. Bogoszabop pacnonaratoT nepneHAnKYASPHO HanpaB/ieHUIO
ABWXXEHUSA TPYHTOBOIO MOTOKAa C YK/IOHOM B CTOPOHY CH60pHOro Kosoaua,
oTKyAa BoAa 3abupaeTcs HacocaMu.

Bce KOHCTPYKUMM FOpM30OHTasIbHbIX BOAOCOOPOB MOXHO pasaennTb
Ha cneaytowme Tpy rpynnbl:

1) TpaHweliHble BOAOCO6OPLI C 3aCbINKOM KaMHEM uin webHewMm;

2) Tpyb4aTbie Bofocbophl,

3) BogocbopHble ranepeu

Onsa aByx nocnegHnx BoAo3abopHbIX COOPYXXEHUN UCMONb3YIOT nep-
dopupoBaHHble 6eTOHHbIE TPYObl KPYr/0ro U oBOMAANbHOIO ceyeHus. Bo-
Kpyr Tpy6 ycTpauBalT rpaBUMHO-MEcYaHyl O06CbINMKYy, KOTopas npeaoT-
BpallaeT nonagaHue B BoAy YacTuL, FpyHTa.

Puc. 3.10. lopu3oHTanbHbINM BOAO3a-
6op: 1 - ropusoHTanbHble BOAOC60-
pbl; 2 — c6bopHbIA KONogeu; 3 - BoAO-
HOCHbIV nnacT; 4 — BoAoynop

JlyueBble BoA03abopbl NpuMeHsOT 455 3abopa NoApyC/IoBbIX W
NoA3eMHbIX BOA, HE UMEKLNX NMUTaHUSA U3 OTKPbITbIX BOAOEMOB. Boaosa-
60pbl 3TOro TUNa npeaycMaTpuBaloT Npu 3a7eraHMmM BOAOHOCHbIX MiacToB
Ha rnybuHe He 6onee 15 - 20 m.

JlyuyeBoi Bogo3abop npeacraensieT coboi
pPa3sHOBUAHOCTb LWIAXTHOro Konoaua, obopyao-
BaHHOro BOAOMNPUEMHbIMU (UbTPaAMKN C ApeHa-
Mu (pmc. 3.11). ApeHbl U3 nepdopupoBaHHbIX
CTanbHbIX Tpy6 pacrnoniaratoTcs B BOAOHOCHOM
Ccnoe paananbHO MO OTHOWEHWIO K KoJjoauy.
JlyueBble B0A03abopbl NO3BOMST MaKCMManbHO
NCronb30BaTb BOAOHOCHbIE C/IOU.

Puc. 3.11. JlyueBon BoO-
nosabop: 1 - Bopocbop-
HbI Konogew (WwaxTa);
[Ona ncrnonb3oBaHUA POAHWUKOBOM (KO- 2 - nepdopupoBaHHble
YeBOW) BOAbI, OT/INYAIOLIENCS BbICOKMMUM MOKa- CTanbHble Tpy6bl;
3aTensiMM KayecTBa, MPUMEHSIOT KanTa)kHble 3 — HanopHas Tpy6ba
COOPpY>KEHMA, KOTopble NpeacTaBnstoT coboi
KamMepbl TMMNa WaxTHbIX KOMOALUEB, yCTpaMBaeMblie B MecCTe BbiX0o4a BOAbI.
3abop HMUCXOASWMX MOTOKOB POAHWKOBOW BOAbl OCYLLECTBNSIETCS yepes
60KOBbIe CTEHKM KOOALEB, B KOTOPbIX YCTPaMBaloT NpMeMHble OTBEPCTUS.
3TU OTBEPCTUSA C HAPYXHOW CTOPOHbI 060pyAoBaHblI PUNLTPOM U3 KaMHEN,
rpaBmsa W necka, 4To NMpenaTCTBYET MonagaHuio B Kamepy HaHocos. W3
Kofnogues Boga no Tpybam oTBOAUTCS B 3anacHOW pe3sepsyap.
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3.4. KaTteropumu HagexHOCTU nogauv BoAbl

Mpyn NpoeKTUpoBaHWM U BbIGOPE KOHCTPYKTMBHbLIX PELUEHUIH BOAO-
3a60pHbIX COOPYXEHWI, a TakxXe APYrMX 3/IEMEHTOB CUCTEMbl BOAOCHA6-
XKEHUs, Heo6X0AUMO YUUTbIBaTb TPEOYEMYH KaTeropui HageXHoCTU Mno-
Jauu BoAbl. B 3aBMCMMOCTM OT 3TOM KaTeropun nNpuHUMaeTcst o6ecrneyeH-
HOCTb MMHUMAaJIbHBIX CpelHEMECAYHbIX PACXOA0B BOAblI B NMOBEPXHOCTHOM
NCTOYHWUKE BOLOCHAGXeEHMS.

LleHTpanusoBaHHble CUCTEMbI BOAOCHabxeHns no cteneHn obecne-
YEHHOCTM nNoAayun BOoAbl NOAPA3AENATCA Ha TPU KaTEropun:

I kaTeropusi — AONYCKAeTCs CHMXXEHME MoAaun BoAbl Ha XO3SMICT-
BEHHO-NUTbEBbIE HYXAbl He H6onee 30 % pacyeTHOro pacxoga u Ha npo-
N3BOACTBEHHbIE HYXAbl A0 NpeAena, yCTaHaBAMBAaEMOro aBapuiiHbIM rpa-
drKoM paboTbl NpeanpuUaTUin; AIUTENbHOCTb CHMXKEHUS NoAauYn He A0JIK-
Ha npeBblwaTtb 3 cyT. NepepbiB B nogade BOAbl WUIN CHUXEHWE MoAauun
HUXEe YKa3aHHOro npeaena AOMyCKalTCS Ha BPeMs BbIK/OYEHUS MoBpe-
XXAEHHbIX N BKJIIOYEHUS pe3epBHbIX 3/IEMEHTOB cUCTEMbI (06OpyAoBaHMs,
apmaTypbl, coopyXeHun, TpybonpoBoaoB u Ap.), HO He 6onee yem Ha 10
MWH;

II kaTteropus — BenM4YMHA AOMYCKAEMOro CHMXEHWUS moJayn BoAbl
Ta Xe, 4Yto nNpu I KaTeropuun; ANUTENBHOCTb CHUXXEHUSA NoAauun He A0JKHA
npesbiwaTte 10 cyT. MNMepepbiB B nogade BoAbl UKW CHMXEHME NoAayYn HU-
XKe yKasaHHoro npejena AONYCKAKOTCA Ha BPEMS BbIK/IHOYEHUS MOBpexX-
OEHHbIX U BKJIIOYEHUS pe3epBHbIX 3/IEMEHTOB MM MPOBEAEHUS pPEMOHTa,
HO He 6onee 4yeM Ha 6 u;

IIT kaTeropusa — BenUUMHa AOMYCKAEMOro CHUXEHUSA rnojadn oAbl
Ta Xe, 4Yto npu I KaTeropuun; ANUTENBHOCTb CHUXEHUSA NoAauu He A0JKHA
npesbiwaTb 15 cyT. MNMepepbiB B nogade BoAbl UKW CHMXEHME NoAayn HU-
Xe yKasaHHoro npeaena AonyCcKaeTCcs Ha BpeMs NpoBeAeHNs PEMOHTa, HO
He 6onee 4yeM Ha 24 u.

ObbeanHeHHble X035NCTBEHHO-NUTbEBbIE U NMPON3BOACTBEHHbIE BO-
AOMpoBOAbl HACeNEeHHbIX MYHKTOB MNpu yucne xutenen B Hux 6onee 50
TbIC. Yen. cneayeTt oTHOCUTb K I kaTeropun; ot 5 ao 50 Tbic. yen. — ko II
KaTeropmmn; mMeHee 5 Tbic. yen. - k III kaTeropuu.

KaTeroputo oTAesfIbHbIX 3/IEMEHTOB CUCTEM BOAOCHAbGXeHUsI Heob-
XOAWMO YCTaHaB/AMBaTb B 3aBUCMMOCTM OT MX (DYHKUMOHANbHOrO 3Hade-
HUS B 0bLeln cnctemMe BoAOCHabXeHus.

SnemeHTbl cucTeM BofocHabxeHus II kaTeropuun, NoBpexaeHUs Ko-
TOpbIX MOrYT HapyLlWMWTb NoAady BoAbl HA MNOXAPOTYLEHWE, AO/KHbI OTHO-
cuTbes K I kaTeropum.

Yactb 4. OuncTka NnpMpoaHoi BoAabl
4.1. OueHKa KauecTBa NpMpoAHON BOAbI

KauyecTBo BOAblI MCTOYHUKA BOAOCHabxeHus n TpeboBaHMA K Kaye-
cTBY noTpebnseMonn BoAbl SIBASIKOTCA OCHOBOMoOAarawwmmm dakTtopamu
ana Bblbopa MeToAoB ee 06paboTkuM, COCTaBa OUMCTHbIX COOPYXEHWUIA U
onpeaeneHns obuien TeXHONOrMYEeCKOM CXeMbl BOAOMOATOTOBKN.

TpeboBaHuns K KavyecCcTBy NMUTbEBOW BOAbI, MpaBuia KOHTPONAS Kaue-
CTBa BOAbl, NPON3BOAMMON M MoJaBaeMONn LeHTpan3oBaHHbIMK CUCTeMa-
MW MUTLEBOr0 BOAOCHAbXEHMWs, pernaMeHTUpOBaHbl CaHWUTapHbIMKM MNpa-
Bunamm n Hopmamm CaHlumH 2.1.4.1074-01 «Bopa nutbesBas. mrneHunye-
ckne TpeboBaHMs K KayecTBy BOAbl LLEHTPASM30BaAHHbIX CUCTEM MUTLEBO-
ro sogocHabxeHusa. KoHTponb kayectBa». BbinonHeHne TpeboBaHuin ca-
HUTapHbIX NpaBua rapaHTUpPYeT 3NUAEMUYECKYIO U paanaunoHHyto 6e30-
nacHoCTb, 6e3BpeaHOCTb MO XMMUYECKOMY COCTaBy U 6saronpusTHblE Op-
raHonenTnyeckme CBOMCTBA NUTbLEBOW BOAbI.

TpeboBaHnsA K KayecTBy BOAbl, MWCMONb3YyEeMOW AN pPasINYHbIX
NPOU3BOACTBEHHbIX HYXJ, YCTaHaBAMBAOTCA Pa3fIMYHbIMU BEAOMCTBEH-
HbIMM HOPMaMWn N TEXHUYECKMMWN YCNOBUSMU.

[nsa onpepneneHns kavectBa NpPUPOAHbIX BOA MPOU3BOASAT COOTBET-
CTBYIOLWMNE aHanu3bl B Hanbonee xapakTepHble Ass AaHHOrMO BOAOWUCTOM-
HWKa nepuoabl roaa.

Knaccugukaums npmpoaHbiX BOA4 M NepeyeHb NokasaTenen KadecT-
Ba 6bIM paccMoOTpeHbl Bbiwe B pasgene 3.1.4. 34ecb Mbl pacCMOTPUM Te
KayeCTBeHHblE XapaKTePUCTUKMU MPUPOAHON BOAbl, KOTOpblE HEMoCpeacT-
BEHHO OMpeAensioT TEXHONOIMI0 ee OUYNCTKMU.
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AnupeMnueckana 6e30MacHOCTb MUTLEBOW BOAbI HOPMUpPYETCS MO
MUKPOBMONOrMYecknM M NapasmTosIorMyeckmm nokasatensam (obuee Muk-
pobHoe uncno, obwune KonndopmMHole bakTepumn, konudarv un ap.).

Be3BpeAHOCTb BOAblI MO XMMUYECKOMY COCTaBy HOPMUPYETCS Mo:
- 0606weHHbIM NokasaTtensMm (pH, obwas MuHepanusaums, obwas
XECTKOCTb, OKUC/ISIEMOCTb M Ap.),
- XMMMYECKUM BellecTBaM, Hambonee 4acTo BCTpeyawlmmcs B
NpMpoaHbIX BOAAX:
e HeopraHmyeckum (Keneso, MapraHeu, HuTpaTbl, ¢ocdaThl,
dTOpUAbI, MbIWbSAK, CBUHEL, Meab U Ap.);
e opraHnyeckmnm (HedTenpoaykTbl, deHonsl, AOT; 2,4-0 v ap.);
— OCTaATOYHbIM KOSM4YecTBaM peareHToB (ajlOMUHUI, XJ10p, O30H,
xnopodopM u ap.).
OpraHonenTuyeckne CBOMCTBA HOPMUPYIOTCS MO 3anaxy, npuBe-
KyCy, LUBETHOCTU U MYTHOCTMU.

PaanaumoHHasa 6e3o0nacHOCTb NUTLEBOW BOAblI HOPMUPYETCA MO-
KasaTtenamu obuwen a- n B-akTUBHOCTY.

OCHOBHblE MOKa3aTenu, KOTopble OnpeaenalnT TEXHONOorui obpa-
60TKM BOAbl — TeMmnepaTypa, MYTHOCTb, LIBETHOCTb, OKMUCNAEMOCTb, pH,
LWeNoYHOCTb, 6akTepuanbHas 3arpsi3HEHHOCTb, coaepkaHue GpuTo- n 300-
NAaHKTOHa, 3anaxuv M NpMBKYCbl. ONA NoA3eMHbIX Boa 60nee akTyalbHO
colepxaHue xenesa, MapraHua, ¢Topa, CTPOHUMS, MbilbAKa, aMMUaka,
cepoBoAopoAa, 06Las KEeCTKOCTb U MUHepanusaums.

TeMnepatypa BoAbl MOBEPXHOCTHbIX WUCTOYHWKOB W3MEHsIeTCs B
BeCbMa LWMPOKMX npeaenax no cesoHam roga (ot 0,1 go 30 °C). Temnepa-
Typa noa3eMHbix Bog 6onee crabunbHa (8 - 12 °C).

MyTHOCTb (MpO3payvyHOCTb, COAEpXaHWE B3BELIEHHbIX BeLlecTB)
XapaKTepuyeT HanMune B BOAE 4acTuL, Necka, rnHbl, WINCTbIX YacTul,
NIaHKTOHa, BOAOPOCAEN W APYrMX MexaHW4eCKMX npuMmecen, KoTopble
nonagatT B Hee B pe3yfbTaTe pa3MmbiBa AHa UM 6eperoB peku, C goxae-
BbIMW W TasbiMW BOAAMMU, CO CTOYHbIMX BOAAMKU U T.n. BeipaxaeTtcsa B mr/n.

B 3aBMCMMOCTM OT BMAa BOAOMCTOYHUKA U BPEMEHM rofa KOnyecT-
BO B3BELLUEHHbIX BELLECTB B BOAE M3MEHSETCS B OYEHb LWMPOKMX npegenax
— OT HeCKOJIbknx Mr/n (B 03epax, BOAOXPaHWINLAX, HEKOTOPbIX PaBHUH-
HbIX pekax B 3MMHWI Nepuoa) A0 CoTeH (B pekax BO BpPeMS naBoAka) u
Toicad Mr/n (B pekax, gopmumpylowmxcsa B ropax KaBkasa u CpeaHen
A3un). B cootsetctBuMM € CaHlMH KOAM4YeCcTBO B3BELIEHHbLIX BELLECTB B
NUTbEBOM BOAE He A0/IKHO npesbiwaTb 1,5 mr/n.

LiBeTHOCTb BOAbI (€€ OKpacka) Bblpa)kaeTcs B rpagycax njaaTtuHo-
BO-K06anbTOBOM LWKanbl. LiBeTHOCTb BOAbl 06yCnoBsieHa, B OCHOBHOM, CO-
AepXXaHMeM BbICOKOMOSIEKYNSPHBIX FYMYCOBbIX OpraHMYecKMX BeLlecTB, KO-
TOpble BbIMbIBAKOTCSt M3 MOYB, MOCTYNatT U3 TopdsiHbix 6010T 1 06pa3ytoTcs
B pe3y/ibTaTe XWU3HeaesTeNbHOCTM 1 pacnaja pacTUTesibHOCTU B BogOeMax.

Boaa ¢ uBeTHOCTblO A0 35 rpaa cuutaeTcs ManouBeTHOM, oT 35 go
120 rpag - cpeaHen UBETHOCTM U cBbille 120 rpaa — BbICOKOW LIBETHOCTM.
LlBeTHOCTb NUTLEBOWN BOAbI HE AO/HKHA NpeBblwaTb 20 rpaa.

OKMUCNAEMOCTb CIYXWUT AN OLEHKM COoAep>KaHUs opraHn4eckux
BewecTs B Boge. OKMCNSIEMOCTb OMNpPeAenAeTca Mo pacxoay nepMaHraHara
Kanus, KOTOPbIM OKUCNAET KUCNopoAoM BellecTBa (NpeuMMyLLECTBEHHO
OopraHnyecKkne), KoTopble HaxoAsaTCs B MPUPOAHON BoAe.

OKMCNAEMOCTb MPUPOAHbLIX BOA NEXWUT B npedenax or 2 — 5 ao
25 Mr/n, OKUCNSIEMOCTb MUTLEBOI BOAbI HE IO/XHA NpeBbIWaTh 5 Mr/.

3anaxu M NpMBKYCbl BOAbl 06YyCNaBAMBAlOTCS MPUCYTCTBUEM B
Hell opraHM4YecKuMx M HeopraHuMuyeckux (XKeneso, CeEpoOBOAOPOA) COeauHe-
HWA. VIHTEHCUMBHOCTb M XapaKTep 3amaxoB U MPUBKYCOB OMpeaenstoT op-
raHonenTUYeckn no naATMbannbHOW cucteme. B cooteetcTBum ¢ CaHluH
MPUBKYCbI W 3anaxun He A0/KHbI NpeBbilwaTh 2 6annos.

O6wan mmHepanmsauma (CyxXon oCcTaTtok) — CM. pasgen 3.1.4.

Mokasartenb pH (a Takxe WENOYHOCTb) B/IUAET Ha npouecchl
peareHTHon 06paboTkm BoAbl M Ha €e KOPPO3MOHHYH aKTUBHOCTb.

Boaa, nogaBaeMasi X039MCTBEHHO-NMUTBEBLIM BOAOMNPOBOAOM, A0OJIXK-
Ha nMeTb nokasarenb pH B aAnanasoHe ot 6 Ao 9. [Ansa Boa 60AbWIKMHCTBA
npnpoaHbIX WUCTOYHUKOB 3HaydeHue pH HE OTKJIOHAETCA OT YKa3aHHbIX
npenenoB. LLleno4yHOCTb, KOTOpasi B OCHOBHOM OTpaxaeT coAepxaHue
rmgpokapboHaToB, B NMTbEBOMN BOAE HE persiaMeHTUpyeTcs.
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XecTkocTb BOAbl 00yCnaB/MBaETCS COAEPXAHWEM B Hel conen
Kanbums n mardms. MNMpu HarpeBaHuu conm kapboHaTa Kanbuns U MarHus
BbINAAAT B 0CaZOK M MOryT OTfaratbCsd Ha CTeHKaxX MapoBbiX KOT/OB,
TennoobMeHHUKoB 1 Tpybonposoaos. CyMMapHas »XXeCTKOCTb BOAbl Ha3bl-
BaeTCs 06LeN KeCTKOCTbIO.

XecTkoCcTb BOAbI pasHbIX MPUPOAHLIX MCTOYHMKOB MOXET BecCbMa
pa3nn4yaTtbcs. Bopa peyHas, 3a HEKOTOPbIMM WCK/OYeHUsMKU, obnagaer
OTHOCUTENIbHO HEebO0/bLION XeCTKOCTbIo. Boabl MOA3EMHbIX MCTOYHWUKOB
UMelT 6osiee 3HaUYNTENbHYH XECTKOCTb, YeM MOBEPXHOCTHble BoAbl. O6-
LWas >XeCTKOCTb MUTbEBOW BOAbl He AOJIXKHa npesblwatb 7 Mr-ake/n (B
0cobbIx cny4yasix, no cornacosaHuto — ao 10 mr-ake/n).

MpenenbHO AONYCTUMOE cofep)aHue B NMUTLEBON BOAe CyNbdaToB
S0,4%” - 500 mr/n v xnopuaos Cl~ - 350 mr/n.

CopeprxaHue drTopa B NUTbLEBOWN BOAE AO/KHO NMOAAEPXKMBATLCS
B npegenax 0,7 - 1,5 mr/n (B 3aBMCMMOCTM OT KJIMMaTUYECKUX YCITOBUIA).

Copep>xaHue coeAuMHeHUM xenesa. Xeneso A0BObLHO 4acTo
BCTpeYaeTcs B BoAe MOA3eMHbIX MCTOYHWMKOB, B OCHOBHOM B (pOopMe pac-
TBOPEHHOr0 ABYXBaNEHTHOrO Xenesa. MHorga xeneso COAEepXWUTCA M B
NOBEPXHOCTHbLIX BOAAX B (pOpMe KOMMMAEKCHbIX COeAMHEHWI, KOII0uA0B
WM TOHKOAMCNEPCHOM B3BECH.

Copepycalieecs B BOAOMPOBOAHOW BOLE >Xefe3o npuaaeT el He-
NPUSATHbINA BKYC, Bbl3blBAeT OT/IOXEHME OCajka WM 3apacTaHue BOAOMpO-
BOAHbIX Tpy6. B BOoae, nopaBaeMol LEHTpPasiM30BaHHbIMW CUCTEMAMKU XO-
35MCTBEHHO-NUTBEBOr0 BOAOCHabXXeHUs, coaepxaHue xenesa Aonycka-
etcsa He 6onee 0,3 mr/n. MNMpu nogaye Noa3eMHbIX BOA B BOAOMPOBOAHYHO
ceTb MO COrnacoBaHWD C OpraHamMm CaHUTaApPHO-3MUAEMMONIOrNYECKOMN
cnyx6bl MOXeT 6bITb AOMYLLEHO COoAEepXaHme xenesa Ao 1 mr/n.

CopepixaHue coeAMHEeHUN a3oTa. A30TcoaepXKallne CoeaAnHEHMS
- HuTpaTbl NO3~, HUTpUTBI NO,™ 1 aMMOHUIHbIe conu NH4* sBnsoTcs npo-
AYKTaMW pacrnaja opraHuM4yeckux npuMecen, nNoCTynawwmx B BoAy CO
cbpacbiBaeMbIMK CTOYHbIMM BOAaMKU. PaccmaTpuBaemas rpynna MOHOB Ha-
X0AUTCS B TECHOW B3aMMOCBSA3MU.

OTcyTCTBME B BOAE aMMMaKa U, B TO Xe BpPeEMSl, Ha/IMYne HUTPUTOB
N, 0CO6EHHO, HUTPATOB, CBMAETENbCTBYOT O TOM, YTO 3arpsi3HeEHME BOAO-
€Ma npom3oLwno AaBHO M BoAa NoABepriacb camoo4yuweHuto. Hannume B
BOAE aMMMaKa M OTCYTCTBME HUTPATOB YKa3blBalOT Ha HeaaBHee 3arpss-
HEeHWe BOAbl OpraHu4yeckMMun BewectBamu. CnepgoBaTenbHO, B MUTLEBOMN
BOAE HEe AO0/MKHO 6biTb aMMMaka (He 6onee 2 mr/n no CaHluH), He po-
NycKarwTCca coeAMHEHUs a30THON KUCAOTbl (HUTpuThl) (He 6onee 3 mr/n).
B cootBetctBuM c CaHlMH B nuTbeBOW BOAE AOMYCKAETCS coAep)KaHue
HuTpaTtoB (Mo NO3) He 6onee 45 mr/n.

BakTepnanbHafa 3arpsA3HEHHOCTb BOAbl. B BoAge MOryT MHTEH-
CMBHO pa3BuBaTbCa MHOrme @opmbl BUpycoB U b6aktepuint. OCHOBHbIMU
WMCTOYHMKAMKN MOCTYMNIEHUS BMPYCOB U 6akTepuii B NpMpoaHble BOAbl SB-
NSATCS X039MCTBEHHO-(eKanbHble CTOYHbIE BOAbl, MOBEPXHOCTHbINA CTOK C
TeppuTopuii Bogocbopa u ApeHaxkHble BOAbl CBAJIOK U HABO30XPaHWINLL.

B cootBetctBuM c CaHlunH 2.1.4.1074-01 koHTponb 6Haktepuanb-
HbIX U BUPYCHbIX 3arpsi3HeHUi OCyLLEeCTBASETCS N0 MUKPOBMOIOrnyeckmm
nokasartesnsMm — onpegeneHveM obuero MukpobHoro uncna (OMY) - ko-
nnyecTtBa 06pasyroNXCA KONMOHUN 6akTepun B 1 M (Ans NUTbLEBOWN BOAbI
He 6onee 50); obwmx N TepMOTONEPaHTHbIX KONMNMPOPMHbIX 6akTepuii (oT-
cytctBne B 100 mn); konudaros (oTcyTcTBMe 6n5WIKO06pasyoWnX eam-
Huy — BOE B 100 mn). JONOAHUTENbHO NPOBOAUTCSA onpegeneHne LUCT
nambnun (otcytctene B 50 n BoAbI) M CNOP CyNbOUTPEAYLMPYIOLNX KI10-
ctpuaun (otcytcteue B 20 Mn).

B npouecce 06paboTkn Boabl peareHTamMn B Hell ob6pasytoTcsa Belle-
CTBa, sAABASOWMECS NMPOAYKTAMU UM OCTATOYHbIMU KOJIMYECTBaMM BHOCM-
MbIX peareHToB: antoMumHuii (He 6onee 0,2 Mmr/n), o3oH (He 6onee
0,3 mr/n), xnopodgopm (He 6onee 0,06 Mr/n), dopmanbaerna (He 6onee
0,05 wmr/n), nonuakpunamng (He 6onee 2,0 Mr/n) M OCTATOYHLIA XJ0p
(cymmapHo He 6onee 1,2 mr/n).

Hwxe npuBoaANTCS npeaenbHO A0MYCTUMOE CcoAepXaHMe HEKOTOPbIX
OpYrnx BeLLecTB B NUTbeBOW Boae: HedTenpoayktel — 0,1 Mr/n; nosepx-
HOCTHO-akTuBHble BewecTta (MAB) - 0,5 mr/n; deHonbl — 0,25 mr/n; AOT
- 0,002 mr/n; 60op - 0,5 mr/n; mapraHey - 0,1 mr/n; meab — 1 mr/n;
MbiwbsAKk — 0,05 Mr/n; uuHk - 5 mr/n; ptyte — 0,0005 mr/n; cBuHeu -
0,03 mr/n; ctpoHumin — 7,0 mr/n.
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4.2, OcHOBHble MeToAabl 06pa6oTkn BoAabl. MpUHUMNMANIbHbIE
CXeMbl BOQOMNPOBOAHbIX OUMUCTHbIX COOPY>XEHUI

Bce pa3Hoobpa3Hble 3a4ayn, BO3/laraeMble Ha OUYMCTHbIE COOpYXKe-
HUS, MOryT 6bITb CBeAEHbl K C/IeAYOWMM OCHOBHbBIM rpyrnnam:

1) ynaneHue 13 BOAbl COAEpPXALLUMXCA B HEW B3BELUEHHbIX BELLECTB
(HepacTBOpMMbIX NpuMecei), 4To 06yCnoBIMBaAET CHUXXEHNE ee MYTHOCTH;
3TOT NpoLECC HOCUT Ha3BaHMe OCBET/IEHUS BOAbI;

2) ycTpaHeHue BewecTB, 06yCnoBMBaKOWMX LUBETHOCTb BOAbl -
obecuBeunBaHue BOAbI;

3) yHMUYTOXEHMEe coaepxawuxcsa B Boae baktepun (B TOM uyucne
6one3HeTBOpPHLIX) — obe33apaxuBaHMe BOAbI;

4) ypaneHne M3 BoAbl KaTUMOHOB KafnbUMS M MarHus — yMmsirdeHue
BOAbl; CHWXeHue obliero conecogepXxaHua B Boge — obecconmeBaHue BO-
Abl; 4YactuyHoe obecconvBaHue BOAbl A0 OCTaTOYHOW KOHUEHTpauun co-
nen He 6onee 1000 Mr/n HOCUT Ha3BaHWE OMNpPECHEHWS BOAbI.

B HeKkoTopbIX clyyasx MOXET MPOU3BOANTLCSA yAasieHne OTAeSNbHbIX
BewlecTB (obe3zxenesnsaHne, obechTopmpoBaHue, gerasaumsa 1 T. n.).

Haunbonblwee pacnpocTpaHeHne B NpakTUKe BOAOOYMUCTKU, 0COBEH-
HO B rOPOACKMX BOAOMPOBOAAX, UMEKT CXEMbl OUYMCTHBLIX COOPYXEHUN C
CaMOTeuYHbIM JABUWXeHueM BoAbl. Boga, nogaHHas Hacocamu CTaHUuu
I noavema, caMOTeKOM MPOXOAWUT NOCIEA0BATENbHO BCE OYUCTHbIE COOPY-
XXEeHUs 1 noctynaet B c6opHbI pe3sepByap uncTon Boabl (PYB), us koto-
poro 3abupaetcsa Hacocamum ctaHumm II noavema. TakuMm ob6bpasom, PYB
HenoCcpeaCTBEHHO CBSA3aH C KOMMIEKCOM OUYMCTHBIX COOPYXEHUM U AOXKEH
6bITb pacnonoxeH B6AU3N HUX, KaK U HacocHasa ctaHuua II nogbema.

CxeMy OYMUCTKW BOAbl, TUM COOPYXEHMI U UX KOMMOHOBKY BblbUpa-
0T, UCXOAS U3 KayecTBa BOAbl B UCTOUHUKE U TpeboBaHUil noTpebutenei
K KayecTBy BOAbl M HAa OCHOBAHUM TEXHUKO-IKOHOMUUYECKUX CPaBHEHW
BO3MOXHbIX BapMaHTOB.

CTaHUMKN BOAOMOArOTOBKWN HACEMEHHbIX MYHKTOB, B 3aBMCMMOCTU OT
KauecTBa BO/Abl MCTOYHMKA, MOTYT CTPOUTHLCA MO OAHOCTYMEHYaTon MK
ABYXCTyneHyaTon cxeme. MNpuMepbl cxeM npuBeaeHbl Ha puc. 4.1,
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Puc. 4.1. Cxembl ocBeTneHus, obecuseunBaHnsa n obessapaxxmpaHus BOAbI C
NMPUMEHEHNEM OTCTOMHUMKOB U uAbTpoB (a), ocBeTautenen n punbtpos (6) U KOH-
TaKTHbIX ocBeTAuTenen (8): 1 — nogaya BoAbl OT HACOCHOM CTaHumn I noabema; 2 -
cMecuTenb; 3 - Kamepa X/10rnbeobpasoBaHusl; 4 — ropusoHTaNIbHbIN OTCTOMHUK; 5 —
duneTp; 6 - pesepsByap UYMCTOM BOAbl; 7 — K HacocHown ctaHuuu II nogvema; 8 -
OCBET/INTENb CO B3BELUEHHbIM CNoeM ocafka; 9 — MMKpoduabTp; 10 — KOHTaKTHbIN
ocBeTauTenb; X — xs0p; K — KoarynsHT; @ — @gnokynsHT

Ons nomeTok




Ons nomeTok

[ByXCTyneHuyaTass cxemMa OYMCTHOW CTaHuumun (puc. 4.1a) npeny-
CMaTpuBaeT creaylowue onepaunun: KoarynsumoHHyto o6paboTky Boabl
KoarynsiHToM u IoOKyNSHTOM, OCBET/IEHME ee B OTCTOMHMKAxX (FrOpWU3OH-
TanbHbIX WIN BEpTUKANbHLIX) N dUnbTpax, obeszapaxusaHne NyTem xo-
pupoBaHus. BMecTo OTCTOMHWKOB MOryT 6bITb MCMONb30BaHbl OCBET/INTE-
N CO B3BELWEHHbIM ocagkoM (puc. 4.16), a Npu Manoh MyTHOCTU UCXOA-
HOW BOAbI CXeMa ynpowaeTcs A0 OAHOCTYNeH4YaTol C NPUMEHEHNEM KOH-
TaKTHbIX OCBETIUTENnen unu punbtpos (puc. 4.18).

Mepea noctynnenmem Boabl B PBY ee ob6e3zapaxusatoT. MNpn Heob-
XOANMOCTM UCXOAHYI Boay obpabaTbiBalOT XJI0POM, O30HOM, aKTUBUPO-
BaHHbIM yrfnem, nepMaHraHatom kanus. lNpu HeaOoCTaTOYHOM LENOYHOCTHU
NCXOAHOM BOAbI ee MnoaLlenadnBatoT U3BECTbIO.

CxeMbl 06paboTkm noA3eMHbIX BOA A1 XO3SMCTBEHHO-MUTbEBbIX
BOAOMPOBOAOB B psfe ciiydaeB 6osiee NpoCTbl, TaK KakK BKKOYAOT NULb
coopyxeHus ansa obesszapaxkmBaHus BoAbl. py MCNOAb30BaHMM MOA3EM-
HbIX BOA 60JIbLLIOM XECTKOCTM UM CoAepXKaLLMX XKeneso cxembl nx obpabot-
KW BKJTIOYAIOT COOPYXeEHUS A5 yMardeHms nnmn obesxenesmBaHus Boabl.

KOMMNMeKC OUYMCTHBIX COOPYXEHUN Ao/MKeH 6biTb 3anpOeKTUpPOBaH
Ha pacyeTHbIi pacxoh, BKOYAKOLWWNIA MaKCMManbHOEe CYyTOYHOe BOAOMO-
TpebneHne cHabxaemoro obvekta mn BogonoTpebneHne Ha cobCTBEHHbIE
HYXAbl CTaHUMW. OUYUCTHbIE COOPYXXEHWUS paccyMTbiBalOT, Kak npasuso,
Ha paBHOMEPHYIO NoAayvy BOAbl B TEYEHUE CYTOK.

4.3. O6pab6oTka Boabl KOArysiIsHTaMu 1 (GNOKYNISHTaMM

KoarynsiumMoHHbIA Npouecc — OAWH M3 KJOUYEBbLIX MPU OUYUCTKE Mo-
BEPXHOCTHbIX BOA A5 MUTbEBOIr0 BOAOCHAGXEHUS.

B kauyecTBe KOaryfisiHTOB 4alle BCEro MpPUMEHST CEPHOKUCbIN
aNtoOMUHUN Al>(S04)3 - 18H50, cepHokucnoe 3aKNCHOoe xeneso
FeSO, - 7H,0 nnm xnopHoe xeneso FeCls, a Takxe OKCMXI0OpuA antoMu-
HMs (OXA) n ocHoBHoOM cynbdaT antoMmHus (OCA).

B pe3ynbTaTe peakuui rmaponmsa KoarynasiHToB obpasyloTcs He-
pacTBOpMMbIe B BOAE MMAPOKCMAbLI aNtOMUHUS WK XKefesa, KoTopble Aec-
TabnnuanpyoT NpMpoAHbIE KOAIOUAbI

Al5(SO4)5 + 6H,0 — 2AI(OH)3| + 3H,S04;
FeC|3 + 3H,0 — Fe(OH)3l + 3HCI

lMpuBeAeHHbIE peaKkuun rmaposnMsa MoryT npoTekaTb NuLlb Mpu yc-
NOBMK, ecnun obpasylowasca nNpu 3TOM cepHasl UK consHasa kucnota 6y-
OET YaCTUYHO HeNTpanunsoBaHa coaepXxawuMucsa B Boge bukapboHatamu,
a Npu ux HepgoctaTke — aobaBnseMbiMM B BOAY LUENIOYHbIMU peareHTamu:
nseectbto Ca(OH),, cogon Na,CO3 nnm eakum Hatpom NaOH.

Yactnubl rMapokcmaos copbupytoTCa Ha MOBEPXHOCTAX B3BELUEH-
HbIX YacTUL M CBS3bIBAlOT B3BECb B AOCTATOYHO KPYMHbIE XJ10Mbs, OCax-
pawouimeca Ha AHO W yBnekawwme ¢ cobon rpyboamcnepcHbie 3arpssHe-
HUA. B cBOlO ouyepeab, opraHMyeckne nNpuMecu, Haxoaslnecs B pacTBoO-
PEHHOM UM KOMNTOMAHOM COCTOSIHMM (FyMyCOBble BewecTBa), copbupytor-
CS Ha XNoMbAX TMAPOKCUAOB antoMUHUA U Xene3a. TakuM obpas3oM ocy-
LLeCTBNAETCS OCBETNeHNE N obecuBeyYMBaHMe NPUPOAHON BOAbI.

Ona ykpynHeHus o6pa3oBaBLUMXCH XJIOMbEB B3BECUM U YCKOPEHUS
NX 0CaXKAeHUS B BOAY BBOAST HEGOMbLUOE KOMMYECTBO (DIOKY/ISIHTA.

4.4. Coopy>eHus Ans ocBeT/ieHns n obecuBeuMBaHUA BOAbl

TwaTtenbHoe MepeMelInBaHNE O4YMLLAEMON BOAbl C peareHTammu
OCYLLeCTB/SETCA B CMECUTENAX Pas/INYHbIX KOHCTpyKuuii. Hanbonbliee
pacrnpocTpaHeHue nosyymnu JAblpyaTble, neperopoayatble (puc. 4.2a),
BepTUKasnbHble (BuXpeBble) (puc. 4.26) n MexaHMYeCKMne CMecuUTenu.

Ona VHTeHCcudUKaummn npouecca X0nbeobpa3oBaHUs CMeLlaHHYH
C peareHTamMu BoAy nepea nogayen B OTCTOMHWKW MeASIeHHO WU paBHO-
MEpPHO MepeMelnBaloT B KaMepax xsonbeobpasoBaHua (kamepax pe-
akuumn). Kamepbl xnonbeobpa3oBaHua 6biBaloT pas3fnYHbIX TUMNOB: nepe-
ropog4yaTble, BUXpeBble, BOAOBOPOTHbIE, CO B3BELIEHHbIM C/I0EM OcCajka.
Hanbonee HagexHo paboTaloT CUCTEMbI OCBET/IEHMSA BOAbl, B KOTOPbIX
Kamepbl xnonbeobpa3oBaHMs COBMeLLEHbl C OTCTOMHMKAMN MW BCTPOEHbI
B HMX. [pn pasgeneHnn KamMmep U OTCTOMHWKOB yBenMymBaeTcs nyTb ABU-
XKEeHUS BoAbl CO CHOPMUPOBABLUMMUCS XIOMNbSAMU, B pe3ysibTaTe Yero Xo-
Nbs paspyLuatoTcs.

Obwwe
cBeaeHus o
cucremax BuB

Cucrembl
N CXEMbI
BOOOCHAbXeHWUS

VIcTouHWKM BO-
JOCHabXeHUs U
BOA03a60pb!

S
o
E:[
o
Q
N
o
C

Hacocbi n
HACOCHbIe
CTaHUuv

CETU 1 COOpYXKe-
HUA HA HUX

BoponposoaHble

Cucrembl
M CXEMbI
BOOOOTBEAEHUS

CETU 1 COOpYXKe-
HUA HA HUX

BonootBoasLLme

Ouncrka
CTOYHbIX BOZ,

N
(6)




Obwwme
cBeneHus o
cncremax BuB

Cucrembl
M CXeMbI
BOOOCHabXeHWs

McTouHWKK BO-
NOCHabYXeHWs U
BOA03abopbl

b
o
E:[
o
Q
hN
Q
C

Hacocbl n
HAacoCHble
CTaHUMn

CETU 1 COOpYXKe-
HUS HA HUX

BononposoaHble

Cucrembl
M CXEMb
BOOOOTBEAEHUS

CETU 1 COOpYXKe-
HUS HA HUX

BopooTtBoasiLLme

Ouucrka
CTOYHbIX BOA

N
N

WP\E&PEN‘IA

BBOA
PEATEHTA UL}

B)

Puc. 4.2. CmMecutenu: a) neperopoayatblii; 6) BUXPEBOWN; B) MEXaHNYECKUN

YpaneHne B3BELUEHHbIX MEXaHWMUYECKMX npumecern n obpasoBaBLUNX-
CSl XJIOMbEB KOAryasHTa € 3arpa3HeHnsMM Yallle BCero OCyLLeCcTBAseTCs:

1) nyTem oTCTanBaHus BOAbl B OTCTOMHUKAX;

2) NponycKkoM BOAbl YEpE3 C/I0M paHee BbiNaBLUero ocagka B OCBET-
nntensx;

3) nponycKoM BOAbl Yepes C/ol 3epHUCTOro MaTepuana B dunbTpax

YpaneHne B3BeLLEHHbIX BELWECTB U3 BOAbl (OCBET/IEHME) OCYLLEeCTB-
NSIeTCs NyTeM OTCTaMBaHWS ee B OTCTOMHMKaX. 1o HanpaBreHWo ABU-
XXEHUs BOAbl OTCTOMHMKM 6bIBAlOT ropu3oHTasibHble, paauvanbHble U Bep-
TUKanbHble. Bpems npebbiBaHus BoAbl B OTCTOMHMKaxX coctasnser 2 — 4 u.

FOpu30OHTaNbHbIA OTCTOMHUK (puc. 4.3a) npeacrasnseT cobon nps-
MOYrOJflbHbIA B MiaHe Xene3o6eToHHbIN pe3epByap. B HWXHel ero yactm
nmeetca obbeM AN HakanaMBaHUA oOcajkKa, KOTOPbI MNepuoanyvecKku
cbpacbiBaeTca yepes CUMCTEMY yaaneHus ocagka. ObpabaTbiBaeMas Boaa
nocTtynaet 4epe3 pacnpegenuTesibHbii NOTOK WM 3aTOMJIEHHbIM BOAO-
cnus. lNMponas yepes OTCTOMHUK, BoAA cobupaeTcs NOTKOM MAn nepdgopu-
poBaHHoW (AblpyaTon) Tpybon. MopuaoHTanbHble OTCTOMHUKN MPUMEHSOT
Ha OUYMCTHBIX CTAHLMAX NPOM3BOAUTENLHOCTLIO 6onee 30 000 m3/cyT.

PasHOBMAHOCTbIO MOPU30OHTasIbHbIX OTCTOMHMKOB $SBAAIOTCA paau-
anbHble OTCTOMHUKKM (puc. 4.36), nmerowmne MexaHusm ansa crpebaHus
ocaZika B NPUSMOK, pacrnosiaraemMblil B LLEHTPE COOPYXKEHUS.

BepTukanbHble OTCTOMHUKW KpYraoW wnuM KBagpaTHOW ¢oOpMbl B
niaHe MMEeWT KOHUYECKoe Wnu nupaMmaanbHoe AHWULE ANS HaKomnjaeHus
ocagka (puc. 4.38). Kamepa xnonbeobpa3oBaHusi, B OCHOBHOM BOAOBO-
poTHas, pacnosiaraeTcs B UeHTpe coopyxeHusa. OcBeTneHne BoAbl NpouncC-
X0OMT Mpu BocCxoasileM ee aABuXKeHuW. OcCBeTNeHHas Boaa cobupaeTtcs
KONbLUEBbIMW U paguanbHbIMK SIOTKaMu. BepTuKanbHble OTCTOMHUKWU Npu-
MeHSI0T Npu pacxoaax Ao 3000 - 5000 m3/cyT.
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7/ T OTBOA OCATKA Puc. 4.3. YCTPOICTBO OTCTOMHMKOB! a) rOpPM30H-
L D . TanbHbIA; 6) BEPTUKaNbHbIA; B) paavanbHbIi:
1 - 30Ha oCaxAaeHus; 2 — 30Ha HaKonneHus
B) ocagka; 3 - ueHTpanbHas Tpyba; 4 — c6opHbIN
xenob; 5 - ueHTpanbHbIM pacnpenennTenbHblii UMNMHAP; 6 — KpYyroBOW BOAO-

cnuBHOM Xxenob; 7 - ckpebku; 8 — Bpawatowasncsa depma

OcBeTnIMTeNIn Co B3BELWEHHbIM C/I0eM ocafKa rnpefHa3HayeHbl
ANs NnpeaBapuTeNbHOr0 OCBET/IEHUS BOAbl nepes GpubTPOBAHMEM U TOSb-
KO MpW ycnosuu npeasapuTenbHOro KoarynmposaHus. Boaa B ocsetnuTte-
NAX ABMXKETCS CHU3Y BBEpPX, NpM 3TOM 3a CYET pacluMpeHus ero Koprnyca
€e CKOpOCTb MOCTENEHHO YMeHbLUAeTCs, U Ha onpeaefieHHOoN BbicoTe 06-
pa3syeTcs C/IoM B3BELWEeHHOro ocagka (Xx/0MnbeB) yepes3 KOTOpbIA «PUnbT-
pyeTca» obpabaTbiBaemMas Boga. B 3TOM croe npoucxoauT npouecc npu-
NMNaHnsg YacTul B3Becu K 06pa3oBaBLUMMCA B BOAE X/10MbSAM KoarynsHTa,
T.e. cBOoeobpasHbI Mpouecc KOHTAaKTHOWM koarynsuuu. M36bITok ocaaka
paBHOMEPHO OTBOAWUTCS B OTCEK - 0CaAKOYMIOTHUTENb.
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BaxkHOV CcTagmen OCBeTNieHus BOoAbl SIBNSETCA e€e (PUIbTpOBaHME.
Mpu punbTpoBaHUM BoAa MPOXOAUT Yepe3 MOPUCTYH cpeay, obpa3oBaH-
Hylo cnoem ¢uneTpytowero mMatepuana. CyuecrsyeT 6osbloe pa3HOO6-
pasne (punbTPOB, pasnyaloLLnNXCs:

1) Bnaom cdunbTpytowero matepmana;

2) CKOpOCTbO PUNbLTPOBaHUS;

3) MexaHu3MOM 3a4epXXaHUs B3BELUEHHbIX YacTuL;

4) KOHCTPYKTUBHbIM ODOPMIIEHNEM.

1) ®unbTpbl N0 BUAY GUABLTPYIOLEN cpeabl AensATCs Ha:
3epHUCTblE — MEeCOK, aHTPauUWUT, KepaM3uT;

— ceTyaTble — CETKU C YeilkaMm passinyHbIX pa3sMepoB;

— KapKacHble UKW HaMblBHblEe — ANATOMUTOBbLIE;

— C NJ1aBatoLLei 3arpy3Kon — rpaHysibl BCNEHEHHOMO NeHONoANCTMPOIa.

2) Mo ckopocCcTn GUNbTPOBAHUS pasinyatoT:

- MeaneHHble PunbTpbl Vg, = 0,1 - 0,3 M/4 (OTKpbITbIE);
- CKopble Vg = 2 = 15 M/4 (OTKPbITbIE N HAMOPHbIE);

— CBEPXCKOPOCTHbIE V¢ = 25 M/4 1 6onee (HanopHsble).

3) Mo xapaKkTepy MexaHu3Ma 3afepXXaHusa B3BECU PasinyaloT:

a) OunbTpoBaHWe uYepes GULTPYIOLLYID MNIEHKY, 06pa30BaHHYO
yacTMLaMuM B3BECU, OCEAALMMM Ha MOBEPXHOCTU 3arpysku. DTOT
MEXaHW3M XapaKTepeH Ana MeANleHHbIX pUIbLTPOB.

6) dunbTpoBaHue 6e3 obpasoBaHMsa GUABLTPYHOLEN NNeHKU. B 3ToM
cryyae 3ajepxaHuwe 4acTuu, 3arpssHsWux BoAdy, MpOUCXOAUT B
TonWwe cnosi unbTpylowero matepvana. Tam OHWM NpUAMNaKT K
3epHaM MaTepuana u yaep>XMBalTCS Ha HUX.

MegneHHble uabTPbI NPUMEHSIOT Npy HebonblwMX pacxodax BOAbI
6e3 npeaBapuTenbHOrO KOarympoBaHWsl; CBEPXCKOPOCTHbIE — MNPW MNOA-
roToBKE BOAbl ANS MPOMbIWIEHHbIX Lenein, Ans 4aCTUYHOro OCBET/IEHUS
BoAbl. Hambonblee pacnpocTpaHeHue nony4ynnm ckopble hunbTpbl
(puc. 4.4), Ha KOTOPbIX OCBETNAETCA NMpeABapuUTEsIbHO KoaryavMpoBaHHas
Boga. Ckopbln 6e3HanopHbIi punbTp nNpeacTtaBniseTr cobon NpsSIMOYrosib-
HbI Xene306eTOHHbIN pe3epByap, KOTOPbIN 3arpyXeH KBapueBbiM Mnec-
KOM, YJIOXXEHHbIM Ha rpaBWIHbLIA NoadepXxuBatowmnn cnon. OceeTnsieMas
BoAga no TpybonpoBoay nogaetcs Ha GUAbTP, MPOXOAUT 4vepe3 PunbT-
PYIOLLYIO 3arpysKy, B KOTOPOW 3a4epXXMBAOTCS B3BELUEHHblE YacTuubl, U
cobupaeTcsa ApeHaXXHOM CUCTEMON. [lpeHax BbINosHSAeTCs n3 nepdopunpo-
BaHHbIX Tpy6. M3 apeHaxa no TpybonpoBoay OCBET/eHHas BoAa OTBOAMUT-
Cs B pe3epByap 4McToli Boabl. CoBpeMeHHble GunbTpbl BbINOSHAIOTCS 6e3
rpaBUIMHbBIX CNOEB C APEHAXOM U3 LesIeBaHHbIX TPy6 NN KONayvykos.

B 3aBMCMMOCTM OT KoNM4ecTBa BOAbI, MocTynatowen Ha duabTp, u
coAepXXaHusl B Hel B3BELUEHHbIX BeLLeCTB Nepuoanyeckn OCyLecTBAST
NpombIBKY ¢unbTpa (4Yepes 12 - 72 4). [poMbiBKa CKOpbIX UNLTPOB
npom3BoauTCca 06paTHbIM TOKOM BOAbl. [pn ABMXEHUWN BOAblI CHU3Y BBEPX
yepes 3arpy3ky GUIbTPYIOLWMIA CNON paclinpseTcs, yeenmumeascb B 06b-
eMe, U nepemelunBaeTcs, B pe3ysbTaTe 4yero NpoMcxoauT OTMbIBKA 3epeH
3arpysKu oT 3arpsi3HEHUN.

Puc. 4.4. YcTpoiicTBO cKkoporo ¢punbTpa:

1 - necyaHbli PUAbTPYIOWNIA CNoN;

2 — rpaBUHbIA NoAAEPXMBAIOLWWIA CON;
3 - TpybuaTbin ApeHax;

4 - xenoba Ans oTBoAa NPOMbIBHOM BOAbI;
5 - kapmaH; 6 — TpybonpoBoa Ans nogadun
OCBET/IIEMOV BOAbI;

7 - Tpybonposoa oTBoAa punbTpaTa;

8 n 9 - TpybonpoBoabl Nogayn 1 oTBoAa
MPOMbIBHOWN BOAbI

ANANFAGR

KOHTaKTHble OCBET/IMTEsIN N0 YCTPOMUCTBY aHaNOrM4Hbl CKOPbIM
dunbTpam 1 ABASIOTCA UX pasHOBUMAHOCTbIO. OcBeTneHne BoAbl, OCHOBaH-
HO€ Ha SAB/IEHUM KOHTAKTHOM Koarynsumu, npoucxoauT MNpu ABUXKEHUU
CHM3y BBepx. KoarynaHT BBoAsAT B obpabaTbiBaeMylo BOAYy HenocpeacT-
BEHHO nepes ee GpUIbTPOBAHMEM Yepe3 NecyaHyl 3arpy3Ky. 3a KOpoTKoe
BpeMs A0 Hadana punbTpoBaHMs 06pas3yloTcs NULb MefbYanlumne Xsaonbs
B3Becel. [anbHenwmnii npouecc Koaryasuymm npomcxoaumT Ha 3epHax 3a-
rpy3Kku, K KOTOPbIM MpuUAMNaKT paHee obpasoBaBluMecss XJomnbs. ITOT
NpoLeCcC, Ha3blBaeMblii KOHTAKTHOM Koarynsiumem, npoucxoamt 6biCcT-
pee, YyeM obbi4Has koarynsumsa B obveme, n TpebyeT MeHbLlero Konamye-
CcTBa KoarynsHta. KOHTakTHble OCBETAMTENW MpOMbIBAOT NyTEM MoAaayu
BOAbl CHM3Y BBEPX Yepe3 pacnpeaenmTesibHY CUCTEMY.
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MukpodunabTpbl MCNONbL3YIOTCA AN 3a4ep>XaHus NIaHKTOHAa, COo-
AepXXalerocsi B BoAE NOBEPXHOCTHbIX MCTOYHUKOB — OCOHBEHHO B Nepuosbl
uBeTeHns BoAoxpaHunuw,. MukpodunbTp npeacrasnset cobon 6apabaH B
BMAE MeTaN/IMYeckoro Kapkaca, NoKpbITOro Mo UMANHAPUYECKON NoBepX-
HOCTU UIBTPYIOWMMKN dIEMEHTAMU U3 NMOAAEPXKUBAKOWNX U pabouunx ce-
TOoK (M3 HepxaBetuwlen ctanm). Pazmep otBepctuit aueek — 20 — 150 MKM.

Ons otaeneHus 6onee KpynHbIX NpuUMecen ncnonb3lytoT 6apabaHHble,
BpallaloLLmMecs 1 naockme curta c pasmepom syeek ot 0,2 MM 10 5 MM.

4.5. O6e33apaxxuBaHue BoAbl

Ha coBpeMeHHbIX OYMCTHbIX COOpYXeHusax obeszapakmsaHue BOAbI
NpPOU3BOAMTCS BO BCEX Cyvasix, KOraa WUCTOYHMK BOAOCHabXeHWs HeHa-
OEXeH C CaHUTaApHOW TOYKM 3peHus. B TexHonormm BOoAOMOArOTOBKWM M3-
BECTHO MHOro MeToAoB ob6e33apaxuBaHuWs BOAbl, KOTOPble MOXHO Kiac-
cnduumpoBaTb Ha YeTbipe OCHOBHbIE Ipynmbl:

- TepMuyeckmin (KnnsyeHne unun nacrepmsaums);

— XUMUYECKUI (C NOMOLLbIO CUIbHBIX OKUCAUTENEN);

- onuroanHamusa (BosaencTeme MoHoB 6n1aropoaHbIX MeTannoB);

- un3mnyeckni (C NOMOLLbIO YNbTpasByKa, paanoaKTUBHOIO U3lnyde-
HUS, YNbTPa@UONETOBbIX Ny4Yen).

M3 nepeuncneHHbix MeToAoB Hanbonee WMPOKO NPUMEHSAIOT METOAbI
BTOPOV rpynnbl. B KayecTBe okUcinTenen B OCHOBHOM MCMOb3YIOT XJ10p,
TMNOXJIOPUT HaTpuUs, 030H, peXxe ANOKCWUA Xopa; MNepokcuMa BOAOPOAa,
rMNOXN0PUT KanbLMsA, MapraHLuoOBOKMUCbIN Kanui, 1oa v ap.

Mpn BBEeaeHun xnopa B obpabaTbiBaeMyto Boay A0/MKHA H6biTb 0bec-
neyeHa AOCTaTOYHash NPOAOSIKUTENbHOCTL (He MeHee 30 MMH) ero KOH-
TaKTa C BOAOW A0 ee nogayun notpebutento. XnopnpoBaHME OCBETIEHHOMN
BOAbl 06bIYHO MPOU3BOAAT Mepea MOCTyNJeHWeM ee B pe3epByap YMUCTOM
BOAbl, rae u obecnedynBaeTcs HeobxoanMMoe ANs UX KOHTakTa BpeMs. KoH-
LeHTpaumMs OCTaTOYHOro xjopa B NUTLEBOW BOAE AOJIKHA NMOAAepXMBaTb-
csl B onpeaeneHHbix npegenax (ces3aHHbin xnop — 0,8 - 1,2 mr/n).

MpeaBapuTenbHoe X10pupoBaHMe CrnocobCTBYET Koarynsiumm, oKuc-
NS OpraHn4YecKne BelecTBa, KOTopble TOPMO3AT 3TOT Mpouecc, U, cleao-
BaTe/IbHO, NMO3BOJIAET YMEHbLUMTbL A03Y KOarynasaHTa, a Takxe obecrnedymsa-
€T Xopollee CaHNUTapHOE COCTOSIHUE CaMUX OYUCTHBIX COOPYXEHUIA.

Cepbe3HbiM HEeAOoCTaTKOM XJIOpMpoBaHUs aBNseTca obpa3oBaHue
no60oYHbIX NPOAYKTOB, B MEPBYIO ouepeab, Xnopodopma.

O30HMpOBaHWe C Uenbio obe33apaxuBaHWs BOAbl MPUMEHSIOT MpU
cneunasbHOM 060CHOBaHUKN U npu OTCYTCTBMMU OMACHOCTU yXyALUeEHUNA Ka-
yecTBa BOAbl B CETU, MOCKOJIbKY B OT/IMUME OT XJIOPCOAEPXKALUMX peareH-
TOB, 030H 6bLICTPO pasnaraeTcs U He MMeeT 3alMTHOro (MPOOHIMPOBaH-
HOro) AeNCTBUS.

Ob6e33apaxmBaHne C noMowbio bakTepuumaHoro obnyyeHus npu-
MEHSEeTCS TakXXe Kak U 030HMpOBaHWe, yalle Ans Hebonblnx 06bEKTOB.

4.6. YpaneHue 3anaxoB, NPUBKYCOB, TOKCUUYHbIX COEAUNHEHUN

[N KOHAWUMOHMPOBAHUSA BOAbl, YyAANiEHUs 3anaxoB, MPUBKYCOB,
TOKCUYHbIX COEAMHEHWI, YNy4ylleHus APYruxX ee opraHosienTU4eckux no-
KasaTefieit NpUMEHSIOT ABa OCHOBHbIX METOAA: OKWUC/IUTENbHbIA U copbLn-
OHHbIW. Takxe B KayecTBe 6osiee NpocToro crnocoba MpUMeHseTCs aspa-
uMA BOAbl A8 yAaNeHUsa NIeTyUYnMX OpraHnYecknx coeauHeHui buonoruye-
CKOro MPOVCXOXAEHUS, MPUAAIOLLMX BOAE HEMPUSATHbIE 3aMaxu U NPUBKYChI.

B KkauecTBe OKMUCAUTENEN MPUMEHSIOT X0p, FUMOXJOPUT HaTpus,
030H, MepMaHraHaT Kanusl, BO3MOXHO UCMO/b30BaHMe Nepokcuaa Boaopoaa
M avokcuza xnaopa. OKWUCAUTENW paspyLlualoT OpraHWyeckue BELLECTBa,
npuaatoLlimMe Boae LUBETHOCTb, 3amnax U NPUBKYC, U TOKCUYHbIE COEANHEHUS.

O30H ABNAeTcs Hanbonee CUMbHLIM OKUCIUTENIEM U 06pasyeT 3Ha-
UUTENbHO MeHblle NOBOYHbIX COEAMHEHWI, YeM XJIop, YTO OrnpasAbiBaeT
€ero npuUMeHeHne, HECMOTPS Ha BbICOKYIO CTOMMOCTb ero nosjy4veHus. Mpu
030HWPOBAHMKN, B OT/IMUME OT XJI0pa, MPaKTUUYECKM He ob6pasyeTcs HenpusT-
HbIX 3anaxoB. O30HMPOBaTb MOXHO KaK MCXOAHYI, TaK Y OUMLLEHHYIO BOAY.

MepMaHraHat Kanausa MNpPUMEHSIOT ANA yAaNeHUsl onpeaeneHHbIX
BMAOB 3anaxoB W AOMOJHUTENbHO ANA 06e33apaXxnBaHns BoAbl.

[na 60pbbbl C 3anaxaMu, MPUMBKYCaMu, yaaneHus TSHKenbiX MeTan-
N0B, MEeCTUUNAOB U APYrUX TOKCUYHbIX BELLECTB MPUMEHSIOT COP6LIMOH-
HYIO OUMCTKY C MOMOLLbIO aKTUBMPOBAHHbIX yriei. Bo3MOXHbl ABa Bapw-
aHTa UX MPUMEHEHUS: MEepPUoANYEcKoe [03UPOBaHME MOPOLIKOO6pPasHOro
YIS B UCXOAHYIO BOAY WM MOCTOSAHHOE (pUNbTPOBAHWE Yepes cneunanb-
Hble PUNbTPbI, 3arpyXXeHHble rPaHyIMPOBaHHbIM aKTUBMPOBAHHLIM Yr/eM.
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Yactb 5. Hacocbl U HAaCOCHble CTaHUUKU

5.1. Hacocbl — HasHauyeHue, NpUHUMN AEACTBUS U obnactu
npUMeHeHUs1 HaCOCOB pa3JINYHbIX BUAOB

Hacocbl — 04HO M3 OCHOBHbIX CPeACTB, MCMOJIb3yeMbIX NMpW Hanop-
HOM TpaHCMOpPTMPOBaHMKN BoAbl. B HacTosiee BpeMs CyLleCcTBYeT MHOXe-
CTBO HACOCOB, pas/MYalLMXCA MPUHLUMOM AENCTBUS, KOHCTPYKLMEN W
T.4. PaboTa KaxAoro Hacoca XapaKTepusyeTcs C/efylowMMn TexXHuYe-
CKMMW MapaMmeTpamu: nogaven, HanopoMm, 4YacTtoTor BpauieHus pabouero
Koneca, notpebnsieMoit MowHocTbio, KM 1 BbICOTOM BCacbiBaHUS.

Mopaua Hacoca Q - ob6beM (MM Macca) XWUAKOW cpeabl, rnoaa-
BaeMoi HacoCcoM B efMHULY BpeMeHu (n1/c, M3/4).

Hanop H - npupalleHvWe yaenbHOW SHEepruM MnoToka cpefbl Mpu
NPOXOXAEHMMU ee Yepes3 paboune opraHbl Hacoca (M, aTM).

MouwHocTb Hacoca N, pacxoagyemas A/19 cO34aHUA onpeesieHHbIX
Q n H, noacunTbiBaeTcsa no gopmyne

N= pgQH/n,

rae p — NAOTHOCTb cpedbl; g — YCKOpeHue cBob6oAHOro nageHus;
roe; n — KN4 Hacoca.

KoacdpunumeHT nonesHoro AemMcTBuA Hacoca 1 npeacrtaBnser
coboli oTHoweHMe nonesHon MowHoctn Ny = pgQH K MOLIHOCTM Hacoca
N: n = Ng/N.

MonesHaa MOLWHOCTb BCErga MeHblle MOLWHOCTM Hacoca M3-3a no-
TePb, BO3HUKaAKOLWMNX B HEM.

B LeHTpann3oBaHHbIX cMCTeMax BOAOCHabXeHuns Hanbonee WMPOKO
NPUMEHSIIOTCA LeHTPpo6exkHble Hacockl (puc. 5.1). MNMepepava aHeprum
nepekaymMBaeMom XMAKOCTM B 3TMX HAcocax MPOUCXOAWUT B pesysibTaTte
B3aMMOAENCTBUS sionaTok paboyero koneca c noTtokoM. loa aencrevem
LEeHTPOBEXHOM CUMbl XMAKOCTb OTOpacbiBaeTcs OT LeHTpa paboyero ko-
neca (BcacblBatowlass NonocTb) K ero nepudepun (HanopHas MosocTb).
Pabouee koneco, pacnonoXeHHOe B KOpMyce Hacoca, NpuMBOAUTCH BO
BpalleHue anekTpoasuratesieM. C TOpLEBON CTOPOHbI K LEHTPY Kopnyca
npucoeaMHeH BcacbiBalOWmi naTpybok, yepes KOTOpbIA C MOMOLLbIO BCa-
cbiBaowen Tpybbl NoaBOAUTCS MepekadmBaemas »makoctb. OT Hacoca
XMOKOCTb OTBOAMUTCSA Yepe3 HamnopHbii NaTpybok, K KOTOpOMY npucoeam-
HeH HanopHbIN TpybonposoA. NMepea 3anyckoM Hacoca ero Kopnyc u Bca-
CbiBalOLWNI TpybonpoBoa 3ano/HAKT BOAOMN.

8 6) Puc 5.1. LleHTpobexHbllh Hacoc
a — NpoAonbHbIM pa3pes; 6 — nonepey-
7 HbIA; 1 — paboyee koneco; 2 — nonacTtu

pabouero koneca, 3 - Ban, 4 — KOpnyc;
5 - BcacbiBatowmin natpybok, 6 - Bca-
2 cbiBaloWmMit Tpy6oMNpoBoA; 7 — HaNoPHbIii
natpybok, 8 — HanopHbIN Tpybonposoa

~

LleHTpob6exHble HacoChl KnaccuduunpyroTcs Mo Hanopy, Yicny pa-
6ounx konec (OAHOCTYyNeH4YaTble M MHOrOCTyrneH4aTble), PacrnosIoXeHM o
Bana (BepTUKanbHbIE N TOPU30HTaNbHbIE), BUAY MepeKaymMBaeMomn XuaKo-
CTHn (BOLI,OI'IpOBOLI,HbIe, KaHa/1M3aunoHHble, TeI'IJ'IOCbVIKaLLVIOHHbIe, KWNCNoT-
Hble, FPYHTOBbIE), MO NoABoAy BoAbl (0OAHO- U ABYXCTOPOHHEro BXoaa).

Ha perynupytowmnx ysnax, BOAONPOBOAHbIX KaHa-
nax M Ha KpynHbiX Bogo3abopax MOryT MpUMEHSTbCS
oceBble Hacocbl. Pabouyee koneco 0CeBOro Hacoca
(puc. 5.2) cocTtouT M3 BTY/IKM, HaA KOTOPOW YyKpenjeHo
HeCcKosIbKO nornacrtei. Paboyee koneco Hacoca Bpalla-
eTca B TpybuaTol Kamepe, 3ano/IHEHHOW MepekaduBae-
MOW >XnakocTbto. MNMpn AMHaMMUeckoM BO3AENCTBUM NO- ! 3
NacTM Ha XMWAKOCTb 3@ CYET M3MEHEHUSA CKOPOCTU Teuye- 0
HUS OaBfIEHUA Hag JIonacTblo MOBLIWAETCS, a NnoAa Hew
noHmxaeTcsa. bnaropapss o6pa3sywowencs npu  3ToM
NoAbEMHOM Cue OCHOBHas Macca XWAKOCTU B npeaenax
Kofieca ABMXKETCSH B OCEBOM HamnpaB/ieHUM, YTO U onpe- A X
Aennno HasBaHue Hacoca.

N

Puc 5.2. OceBow Hacoc:
1 - pabouee koneco, 2 - kamepa pabouero Ko-
neca, 3 - BbiNpaBAsiloWM annapart; 4 — 0TBOA
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5.2. BbicOoTa BCacbiBaHUA U Hanop Hacocos

Ona HopManbHOMW paboTbl ULEeHTPobexHbIX HAcoCcoB HeobxoaumMmo,
yTob6bl BakyyM BO BcCacbiBawLweM naTpybke He npeBbilwan onpeaeneHHomn
BE/IMYMHbI, Ha3blBAaeMOM AOMYCTUMOM BaKyyMMeTpPMYECKON BbICOTOM BCa-
CbiBaHus HZ", KoTopasi 3aBUCUT OT psisza napametpoB. O6bI4HO OHa He

npesbiwaeT 6 — 7 M.

BbiCOTHOE pacnofioXxeHne Hacoca MO OTHOLUEHMIO K YPOBHIO BOAbl B
WCTOYHUKE XapaKTepusyeTcs reoMeTpuyeckon H, u BaKyyMMeTpuuyecKom
Hsac BbICOTOM BcacbiBaHMs. FeoMeTpuueckasi BbiCOTa BcCacbiBaHUSA
paBHa pa3HOCTM OTMETOK YPOBHS BOAbl B UCTOYHUKE U LIEHTpa Koseca.
YT106bI Hacoc Mor nepeka-

<

== 9 uMBaTb IKWAKYID Cpeay,

Haxoadalwyrcs HM>XXe OoT-
METKM YCTaHOBKM Hacoca,
nocneaHnin Ha BXo4e B pa-

bouee Koneco  AO/KEH
co3paBaTb  BaKyyMMeTpu-
2 yeckoe gasrieHue.
74
o
i f Puc. 5.3. CxeMa HacoCHOW yCTaHOBKM:
=1 N < 1 - npueMHbIil KnanaH; 2 — BcacbiBawowWMii Tpy6o-
= }E~1 " npoeoj; 3 - BaKyyMMeTp; 4 — Hacoc; 5 — MaHOMeTp;
6 — obpaTHbIN KNnanaH; 7 — 3aABUXKa; 8 — HaNopHbIN
Tpybonposog; 9 - 6ak
BakyyMMeTpuuyeckass BbICOTa BcCacCbIiBaHUSA orpenensercs no
dopmMyne:

Heax = (Pa = Psax)/Pg,

roe p, U Pgac — aTMocdepHoe M BaKyyMMETPUUYECKOE AaBlIEHME,
FeoMeTpuyeckass U BaKyyMMETpUYECKasi BbICOTbI CBsI3aHbl COOTHO-
LeHnem

Hgax = Hrs. + hg +V2/2gl

raoe hy — notepu BO BcacbiBawweM Tpybonposoae, v — CKOPOCTb.
Onsa HopManbHOW paboTbl Hacoca Heob6xoanMo, utobbl H < HAoT,

Bak Bak
MonHbIM Hanop, pa3BMBaeMbll LEHTPobeXHbIM HacocoMm (puc. 5.3),
onpegensieTca no ¢opmyne:

H=Hrp + H-.n. + hg + hy = H- +2h,

roe H., - reometTpuyeckas BbiCOTa HarHeTaHus; h, — noTepu Hano-
pa B HanopHoM BogoBoae; Hr = Hyz + H.,; 2h = hy + h,

5.3. Paboune xapaKTepucTuMK Hacoca

C wu3MeHeHMeM pacxopa, nogasae-
MOrO0 HacOCOM, M3MEHSAITCA pasBuBaeMbiil M f‘”
UM Hanop, noTtpebnsemMas MOWHOCTb Ha 5 L1
Bany, KMJ. B3anMMocBa3b Mexay YKasaH-
HbIMW BEJIMYMHAMWN onpeaenseTcs KpuBbl- N
Mu Q-H, Q-N, Q-n, KOTOpble Ha3bIBaTCA
pabouMn xapaKTepuMcTUKaMM Hacoca
(puc. 5.4). Touka A XapaKTepucTuku Ta
Q-n, cooTBeTCTBYOWAaA MaKCMMaabHOMY
3HaveHuto K[, Ha3biBaeTcs onTuMasb-
HOI TOUYKOM. N8

Ho
Ha

&%

e o = — — 4=

Mpn nNpoekTUpoBaHUM BO3HMKaET —
Heob6xoaAMMOCTb onpeaenaTb paboune pe- W-’/"
XUMbl paboTbl HacocoB. Hanbonee npocrto
3TO MOXHO caenatb rpadmyeckmm Crnoco- ‘}2 y

Na

ptad 4
X

6om. [1ns 3TOro CTPOAT XapaKTEpPUCTUKY
Tpybonposoga npu paboTe NpUHATOro Ha- p
coca.

Ha puc. 5.5 npuBeneHa kaTtanoxHas
xapakTepuctmka Q-H Hacoca. XapakTtepu-
cTuky TpybonpoBoAa MOXHO MOCTPOUTD,
OT/IOXKMB Ha paccTosHunM H, oT nuHuu CD, Puc 5.4. Paboune
npoBeAeHHON mnapanfaenbHo ocn Q, Benu- XapaKTepuUCTUKK Hacoca
UMHbI A, COOTBETCTBYIOLIME pPasNNYHbLIM

S
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N
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3Ha4yeHUsAM pacxofa. Touyka A nepeceyeHus XapaKTepUCTUK Hacoca WU
TpybonpoBoaa, HasbiBaeMasi paboyel TOYKOW, onpegensieTr nogaudy Qg
Hanop H,, KMNA n, Hacoca, paboTatowero Ha 3agaHHbIn TpybonpoBsoa.

H

HACOC

y8

Puc. 5.5. Xapaktepuctnka coBmMecTHon paboTbl Hacoca u Tpybonposoaa

5.4. CoBMmecTHas pa6ota HacocoB

CoBMecTHas paboTa LEeHTPOBEXHbIX HAacoCOB MOXET 6bITb Kak na-
pannenbHoW, Tak MU nocneposatensHon. Mpu napannensHol paboTte goc-
TUraeTca yBennyeHve nogaudum, a npu nocnefoBaTtesibHOM — Hanopa.

YT106bl MOCTPOUTH CYMMapHyl XapakTepuctuky Q-H AByX oauHa-
KOBbIX MapannenbHo paboTatowmnx HacocoB (puc. 5.6), Heobxoammo ya-
BOUTb a6CLI,VICCbI XapakKTepUCctMkKmn oaAHOro HacocCa rnpu oanMHakKoBbIX HamMo-
pax. Torga npu cyMMapHoM pacxoge Qr.; ABYX HacOCOB Hanop COCTaBWUT
Hiizr (Touka 1). MNMogaya BoAbl KaXkAblM HACOCOM Mpu napannenbHon pabo-
Te onpeaensetcs paboyen ToUkom 2.

Ons onpepnenennsa Krj

H a'H/I,a) oK M MOLLHOCTU KaxAaoro m3 na-
(I+11) pannenbHo paboTalwmx Ha-
2 1 F COCOB HEeobX0AMMO M3 TOUKMU

2 npoBecTW nAWHWIO, napan-
nenbHyl0 OCM opauvHaT, Ao
nepeceyeHnss ¢ KpuebiMn Q-
n wn Q-N (Toukn 3 1 6). Ecnu
Ha Tpybonposoa paboTaer
OAMH Hacoc, To ero paboune
napamMeTpbl  onpeaensTcs
nonoXxeHuamu paboumx TO-
R Qurem yek 5, 7 n 4 Ha ﬁpMBbIX Q-H,
Puc 5.6. XapakTepucTtvka AByX napasnnesnbHo Q-n v Q-N.
paboTatoLwmx HaCOCOB OAMHAKOBOM MapKw

2
~
Ha \
=

0

MocnepnoBaTtenbHas paboTa HacoOCOB MPUMEHSIETCS B TOM Clydyae,
Koraa XwaKoCTb TPaHCNOPTUPYETCs Ha 60nbluMe pPacCTOSIHUS UK 60bLUYHO
BbiCOTY. lNpun Takoi paboTe Hacocbl MepBO CTyMNeHW NojalrT nepekayn-
BaeMy0 XWAKOCTb BO BCacbiBaowmii TpybonpoBoa Hacoca BTOPoON cTyne-
HW, a nocneaHuin nogaet ee B Tpybonposoa. YTo6bI MOCTPOUTL CyMMap-
HYIO XapakTepuctuky Q-H aByx nocnenoBaTenbHO paboTarowmx HacoCoB
(pnc. 5.7), Heobxogmmo op- H
AnHatbl Q-Hp; yABOWUTb Mpu
OAMHaKoBbIX Mnogavax. Mony-
YyeHHas XapaKkTepucTuka
Q-H;i;; npeacrtasnser coboin
CYMMapHYI  XapaKTepuCTUKy

nocnefoBaTebHOMN paboThbl &
ABYX HacocoB. Touka nepece- _o

yeHunsa XapaKTepUCTUKMN E,
Q-Hiir €  XapaKTepuCTUKOW o
Tpy6onposoaa onpegensiet § c

Ho

4‘——”,-—1’

pexuM paboTbl HACOCOB.

0

Puc. 5.7. XapakTepuctmka AByX nocnenosa-
TenbHO paboTalwmx HacocoB OAMHAKOBOWN
MapKm
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5.5. HacocHble cTaHuum

HacocHas ctaHuuMsa - COOpYyXeHue, cocTosuiee, Kak npasBuio, 13
34aHMs 1 06opyaoBaHMs — HACOCHbIX arperatoB (pabounx n pesepBHbIX),
Tpy60npoBOAOB M BCNOMOraTeflbHbIX YCTPOUCTB.

HacocHoW yCTaHOBKOM HasbiBaloT KOMMJIEKC YCTPOWCTB, obecne-
YMBaLWKUX MoJavy BoAbl U3 MCTOUYHMKA B HaMopHbI Tpy6onposoa C no-
MOLLLbIO HACOCHOro arperaTa. KpoMe HacoCcHOro arperaTa B COCTaB ee BXO-
OSIT NMPUMbIKAIOWME K HEMY BCAcCbIBalOWMIA M HaAMOpPHbIN TpybonpoBoabl C
apMaTypoW 1 n3aMepuTenbHble CpeacTBa.

HacocHbIi arperaTt - 3To cobpaHHble B e4uHbIii y3en Hacoc, ABU-
raTtefb U yCTPOWCTBO ANA Nepeaayvy MOLLHOCTU OT ABUraTens K Hacocy.

Mo Ha3Ha4YeHUO N pacrosiOXEHUIO B CXeEMe BOAOCHabXeHUs Hacoc-
Hble CTaHuuMWM MOXHO noapasaenutb Ha ctaHuum I n II noavemos, no-
BblCUTE/IbHbIE N UMPKYNALUUOHHbLIE.

HacocHble cTtaHumn I nogbema 3abupatoT BoAy OT BOAOMNPMEMHbIX
COOPYXEHUI M NOAAIT €€ Ha OUYMCTHbIE coopyXxeHunsa (Npn HeobxoaMMocCTm
ee ouncTtkn) nmbo notpebutento (B cnyyae COOTBETCTBMSA KadecTBa BOAbI
npeabsienaemMoliM TpeboBaHmsAM). HacocHble cTtaHumm II nogbema npegHa-
3HaYeHbl 415 NoAayYn BOAbl OT OUMCTHBIX COOPYXEHUIN K NoTpebutensm.

[MoBbICUTENbHbIE HACOCHble CTaHUUW CiyXaT ANs MoBblleHns nas-
NeHna B OTAENIbHbIX BO3BbIWEHHbLIX UIN yAaNnE€HHbIX pa17|0Hax.

B cuctemax o60poTHOro BoAOCHA6XXEHMS NMPOMBbILWIEHHbIX Npeanpu-
ATUN yCTpavMBalT LMPKYISALUMOHHbIE HACOCHblE CTaHLMW, OCYLLECTBSIO-
wne obopoT BOAbI.

Mo pacnonoXeHuto OTHOCUTENbHO MOBEPXHOCTU 3eMNM CTaHuum 6bi-
BalOT Ha3eMHble U 3arnybneHHble. B 3aBUCMMOCTM OT MPUMEHSIEMOro Ha-
COCHOro 060opyaoBaHMSA yCTpamBatloT CTaHUMM C FOPU3OHTAsSIbHbIMU LEHTPO-
6eXHbIMM HacoCaMu, BEPTMKAbHbIMW LLEHTPOOEXHbIMW HAacocaMn n apyrue.
Mo xapakTepy ynpaB/ieHMsI HAaCOCHble CTaHUMW MOTryT 6bITb C PyYHbIM, aB-
TOMaTUYECKUM U ANCTAHLUMOHHbBIM yNpaBieHneM.

OCHOBHbIM  (DaKTOpPOM, BJ/USAIOWMM
Ha BbI6Op CXeMbl KOMMOHOBKM N KOHCTPYK-
TUBHbIX PpELIeHMA HaCOCHOM CcTaHumm I
noabema, ABNSETCA pasMelleHue BoAO3a-
60pHOro CoOpyXeHMs MO OTHOLWEHUK K
HaCoCHOM cTaHumu. OHM MoryT 6bITb CO-
BMELWEHHbIMXW W pas3jesnbHbiMu.  [pumep
=400-500 KOMMOHOBKW HACOCHOM CTaHuun I noabeMa
pasaenbHoro TMna npueeneH Ha puc. 5.8.
Pexxmum paboTbl 3TUX CTaHUWM, KakK npaBu-
10, paBHOMEPHbIN.

Puc. 5.8. CxeMa KOMMOHOBKW HAaCOCHOW CTaH-
umun I nogbema pasgenbHoro Tmna:

1 - BcacoeiBatowmii Tpybonposoa; 2 — Hanop-
HbI TpybonpoBoa; 3 - HacOCHble arperaTbl
I-ro noavema; 4 - ppeHaxHble HacocChl;
5 - BakyyM-Hacochbl

Pexxum paboTbl HacocoB cTaHuuu II noabeMa 3aBUCUT OT rpaduka
BO,EI.OI'IOTpe6J'IeHVIF|. YMcno HaCoOCHbIX arperatoB Ha CTaHUMU MOXET 6bITb
pa3/INYHbIM B 3aBMCUMMOCTM OT 3ajaHHoOro rpaduka paboTbl HACOCHOWM
cTaHumMn. OB6bIYHO Ha HACOCHbLIX CTaHuusax II nogbema ycTaHasBnuBealoT
TaKXe noXapHble Hacocbl. puMMep KOMMOHOBKWM HACOCHOW cTaHuum II
nogbeMa npueBeneH Ha puc. 5.9.

Puc. 5.9. Cxema KOMNOHOBKWN HAacoOCHOM cTaHuuu II noabema:
1 - HanopHble TpybonpoBoAbl; 2 — MaLIMHHbBIN 3an; 3 — Hacockl; 4 — BCcacbiBaowmne
Tpy6onposoabl
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5.6. 3anacHble U perynmpyrowme eMKoCcT1

5.6.1. Buabl peryiMpyrowmx M 3anacHbiX eMKOCTen

EMKOCTM, UCNoNb3yeMble B cMCTEMax BOAOCHabXeHWs, MOryT 6biTb
KnaccubuumnpoBaHbl cneayrowmm o6pasom.

1. Mo dbyHKLUMOHANBbHOMY MNpU3HaKY (MO UX Ha3HAYEHMUIO):

a) perynupyoLwune;

6) 3anacHble;

B) 3anacHo-perynupytouwue (T. e. obbegmHsoWmMe B OAHOM COOpY-
XEHUN PYHKLMN aKKYMYUPOBaHUSA U XpaHEHUS BOAbI).

2. Mo cnoco6y nogaum BoAbl U3 HUX B CETb:

a) HanopHble, KOTOpble obecneumBaloT Hanop, HeobxoauMbIr ANns
HenocpeaCcTBEHHOM nojayn BoAbl B BOAOMPOBOAHYIO CETh;

6) 6e3HamnopHble, U3 KOTOPbIX BOAY HYXHO 3abupaTtb Hacocamum.

HanopHble eMKOCTW B 3aBMCUMOCTU OT KOHCTPYKUMW noapasgaenstoT
Ha cneaylowmMe OCHOBHbIE TUMbI:

a) BoaoHanopHble 6awHM (Hanop obecneumBaeTcsl yCTaHOBKOW pe-
3epByapa Ha nogaep>xmparLein KOHCTpPyKumMn TpebyemMon BbIiCOTbI);

6) HanopHble pe3epByapbl (Hanop obecneymBaeTcs YCTaHOBKOW pe-
3epByapa Ha ecTeCTBEHHbIX BO3BbILLEHHOCTAX C TpebyeMbiMn OTMEeTKaMmn);

B) BOAOHAMOPHbIE KOJIOHHbI (3aHMMAIOT MPOMEXYTOYHOE MOosIoXKe-
HMe MeXAy Ha3eMHbIMK pe3epByapamMun n bawHamun);

r) NHeBMaTM4yecKMe BOAOHAMOpHble yCTaHoBKM (Hanop obecneun-
BaeTCs AaB/IEHWEM CXKATOro Bo3Ayxa Ha NMOBEPXHOCTb BOAbl B repMeTunye-
CKW 3aKpbITbIX pe3epByapax).

Perynupytowme emkoctn nossonsatot obecneuntb 6onee nnm meHee
paBHOMepHY0 paboTy HaCOCHbIX CTaHUMW, Tak Kak oTnagaeTr Heobxoam-
MOCTb B Mojaye UMM MUKOBbIX pacxoAoB BOAbl, @ TaKXe yMeHbWUTb Ana-
MeTp, a c/iefoBaTeslbHO, N CTOMMOCTb BOAOMNPOBOAOB U TPAH3UTHBLIX Marun-
CcTpasnei BoAOMPOBOAHOM CETU.

MpaBunbHbIM BbIGOP pa3MepoB peryampyrowmx eMKoCcTen, nux ymcna
M MeCT pacrnofioXeHusl B cucteme BoAocHabxeHnsi umeeT 6onblioe 3KO-
HOMMYECKOE 3HayeHue.

3anacHble eMKOCTU CNOCOHCTBYIOT MOBbILIEHNIO HAAEXHOCTU CUCTEM
BOAOCHabxeHus, T. e. obecneymBaloT BbINOSIHEHME OAHOMO0 U3 OCHOBHbIX
TpeboBaHWn, NpeabaBASEMbIX K 3TUM CUCTEMAM.

5.6.2. PesepByapbl UUCTOW BOAbI

PesepByapbl B cuctemMax BOAOCHabXeHWMSA UCMOMb3YIOTCS KaK pery-
nvpyowme eMkoctn. OQHOBPEMEHHO B HUX MOMYyT XpPaHUTbCA MPOTUBOMO-
XapHble 1 aBapuiiHble 3anackl Boabl. O6beM pe3epByapoB 3aBUCUT Kak OT
NX Ha3HayeHns, Tak 1 OT NPOU3BOAUTENBLHOCTU CUCTEMbI BOAOCHAOXeEHMS.
O6beM pesepByapoB, yCTaHaBMBaeMbIX BMecTO balleH, onpeaensercs no
TeM e NpuHUMNaM, 4To n perynmpyowmne obbeMbl BOAOHAMNOPHLIX balueH.

Perynupyowmnii o6bem W, pesepesyapoB 4YNCTON BOAbI, HaXOAALLMX-
CS Ha TEPPUTOPUN OUYUCTHBIX COOPYXEHUN, oNpeaensitoT N0 COBMELLEHHbIM
rpadpukaMm paboTbl HACOCOB HACOCHbLIX CTaHumi I mn II nogbemoB. ITOT
obbeM HeobxoauM ansa cornacoBaHus paboTbl B paBHOMEPHOM pexuMme
HaCOCHOM CTaHuMu I mogbeMa M OYUCTHBIX COOPYXEHUI C paboTon B He-
paBHOMEPHOM peXxXmnMe HAaCOCHOW cTaHuuu II noabema.

B pesepByape uUMCTON BOAbI XpPaHUTCA Takxe 3anac BoAbl, Heobxo-
AVMBIA ANS TEXHOIOMMYECKUX HYXA OYMCTHON CTaHummn Wy, 1 3anac soabl
Ana uenen noxapoTyweHnus W, Torga cymmapHbin obbeM pesepByapa
YMCTOWN BOAbI COCTABUT:

W= W, + Wy + W,

BennunHa Wy, onpegensemass TEXHONOMMYECKUMWU pacyeTamu,
06blyHO cocTaBnsieT 2 — 8 % CyTOYHOW Npom3BOAUTENIbLHOCTU. lMpoTUBO-
noxapHbln o6bem W, HasHaudaloT M3 YCNOBUS ANUTENbHOCTU MnoXapa B
TeyeHue 3 4. B aTOT nepunog Hacockl 6yayT 3abupaTtb M3 pesepByapa Mno-
XXapHbIN pacxo4 U MakCMMasbHbIN XO39MCTBEHHO-NUTBEBOM pacxoa.

B HacToswee BpemMs Hambonbliee pacnpocTpaHeHMe Nosy4vYmnnm xe-
ne3obeToHHble pe3epByapbl pa3nnyHbiXx HOPM, KOHCTPYKUWUIA U METOAOB
n3rotosnieHns. Ha puc. 5.10 nokasaH pesepByap UMIMHApuU4Yeckon dgop-
Mbl C MJIOCKMM MepekpbiTueM obbemoM Ao 2000 m3. Mpu 6onblwmnx o6be-
MaX NPUMEHSIOT pe3epByapbl NPSAMOYroabHON hopMbl C NaoCKuMn 6anou-
HbIMM wunn 6e36anovHbIMM NepekpbiTUAMU. B HacToswee Bpemsa npu
CTPOUTENbCTBE pe3epByapoB LMPOKO MCMONAb3yeTCcs npeaBapuUTesibHO Ha-
MPSXXEHHbIA ene3o06eToH, 4To obecneymBaeT WUX MOBbIWEHHYK MpPoY-
HOCTb WU repMeTUYHOCTb.
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G 8 @ Puc. 5.11. Cxema obopyaosaHus BO-

S AoHanopHoi 6alHn Tpy6onposoaamu:
Puc. 5.10. KoHcTpykums pesepByapa 1 - BogonoaveMHas Tpyba; 2 — oTBO-
UMANHAPUYECcKoin hopmbl: aswmn Tpybonpososa; 3 — obpaTHbIN

ru% 1 - rpsasesas Tpyba; 2 - NnpusaMok; KnanaH; 4 — ceTka; 5 - nonnaBKoOBbIN

¥ I = 3 - nas; 4 - BEHTUNSAUMOHHbIE Tpy6o- KnanaH; 6 — BOPOHKa; 7 — rpssesas

G 8: | NpoBoAbI Tpyba; 8 - 3aaBuxKa; 9 — nepenus-

§ g. 8 Has Tpy6a
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5.6.2. BogoHanopHble 6awHu

BogoHanopHble 6allHM HEO6X0AMMbI ANS CFNaXMUBAHUA pexuMma pa-
60Tbl HacocHoW cTaHuuu II noabeMa, onpefAensieMoro pexuMMmMoM BOAOMO-
TpebneHusa. [lpuM 3HAUMTENbHON HepaBHOMEPHOCTM BoaonoTpebreHus
NpaKkTUYecKn TPYAHO SIM60 HEBBLIFOAHO AOCTMYb COBMaAeHUsl noTpebreHus
M nogaun Boabl.
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Perynupyowun obbem BogoHanopHoM 6alHu onpeaensatT no Cco-
BMELLEHHbIM CTyNneH4YaTblM WM UHTerpasabHbIM rpacdnkam paboTbl HacocoB

1 n BogonoTtpebneHus. JjononHutenbHo o6bemM 6aka 6awHW AO/KEH coaep-

% %x XKaTb NPOTUBOMNOXAPHbIN 3anac, pacCYUTaHHbIN ANS HACENEHHbIX MYHKTOB

g & 5| Ha TylWeHMe OAHOTO BHYTPEHHEro 1 OAHOTO HApYXHOrO NOXapa B Te4eHue

28 w© 10 MWH, a ANS NPOMbIWIEHHbIX NPEeANPUATUA — Ha TyLIEeHWE TONbKO OA4HO-

8 O T| ro BHyTpeHHero noxapa. MHorga B BOAOHAMOPHON 6allHe COAEPXUTCS W

5 § Z| aBapuiiHbIli 3anac BOAbl.

§q‘3 * Ob6bem Haka onpenensoT N0 MakCMManbHOMY OCTaTKy BOAbl B HEM.

BogoHanopHas 6awHsa coctouT u3 pesepsyapa nnu 6aka n nogaep-
£ | xuBatoLWehn KOHCTpyKummn (cTBoMa). B paiioHax C CypoBbIM K/IMMaTOM BO-

55 3| Kpyr 6aka ycTpauBaloT WwaTep Ans NpeAoXpaHeHns BO/Abl OT 3aMep3aHus.

% % F CYEI4€CTBYIOT HECKONIbKO CXeM MOoJAKLNX U OTBOASALWMX TPyb BOAOHaNop-

5 5 | Hon 6awHn.

5 =3 Boaga B 6ak nogaetca B Tpybe 1 Ha OTMETKY, COOTBETCTBYIOLLYHO
gf HanbonblweMy HanosHeHuto (puc. 5.11). Ha koHue Tpybbl yCTaHOB/EH
®| nonnaBkoBbLIN knanaH 5 Ans aBTOMaTMUYECKOro 3aKpbiTUsS MoAatoLeit Tpy-

o 6bl Npn HamonHeHmn b6aka. M3 6aka Boga oTBoaAuTCA no Tpybam 1 u 2.

5— §>< Tpyba 2 obopynoBaHa o6paTHbIM KflanaHoM 3, MpPensaTCTBYHOLWNUM MOCTYn-

§Q_§ neHnto no Hen Boabl B 6ak. KoHeu Tpybbl 2 C CeTKON 4 pacrnosioXeH Ha

2 S | HeKoTOpoi BbICOTE Haj AHOM C TeM, YTOGbl HE MPOUCXOAWNNO 3acacbiBaHWUS

5 ;’ i ocaaka, KOTOPbIVI MOXeT cKansmBaTbCs Ha AHe baka. K nepenMBvHon Tpybe

g[ < § 9 c BOpOHKOW 6 npucoeauHeHa rpsasesas Tpyba 7 c 3aaBuxkon 8, npea-

ol Ha3HayeHHaa Ana yAaneHus ckanaueawllerocs Ha AHe 6aka ocagka wu

—— 0TBOAa BOAbl NpX ero npomMbiBke. [pu Takon cxeme obopyaoBaHUs BOAO-

HanopHou 6awHn obecneunBaeTCs MOCTOSAHHOE MepeMellBaHue BOAbl B

& | bake, 4TO CroCcO6CTBYET ee He3aMep3aHMIo.
g ;'2 BoagoHanopHble 6awHn MOryT 6biTb BbINOSIHEHbI M3 Xene3obeToHa,
< % Knpnuya, metanna v gepesa. Hanbonee WwMpoko B Hallen cTpaHe npume-

5 z HSAIOT >Xene306eToOHHbIE N CTaflbHble BOAOHaMNopHble 6alHuM, B OCHOBHOM,
5 LMIMHAPUYECKON (DOPMbI C MJIOCKMM Unn chepnyeckmm gHuwem. Bce 6o-

nee WMpoKoe pacnpocTpaHeHWe MosyyYaeT HamnpshXeHHbIN xene3ob6eToH,
32 NOBbILIAKOLWMA BOAOHENPOHMLAEMOCTb 6aKoB.
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YacTtb 6. BoaonpoBoAHble CETU U COOPYIKEHUSA Ha HUX

BononpoBoaHasi ceTb ABNSIeTCS OAHMM M3 OCHOBHbIX 3/1EMEHTOB
CUCTEMbl BOAOCHabXeHua n HepaspbiBHO CBsizaHa B paboTe c BoaoBoAa-
MW, HACOCHbIMM CTaHUMAMU, MOAAIOLWMMM BOAY B CETb, @ TaKXe C perynam-
pYHOLWWMN eMKOCTAMKU (pe3epByapaMun 1 baliHaMm).

BogonpoBoagHasa ceTb AOJIXKHA yAOBNETBOPSATb CNEeAYHOLWMM OCHOB-
HbIM TpeboBaHMAM:

a) obecneumBaTb Nojadvy 3adaHHbIX KOJIMYECTB BOAbl K MecTaMm ee
notpebnerHuns noa TpebyemMbiM HaMnopowM;

6) obnapgaTb AOCTAaTOYHOW CTEMNEHbIO HaaeXHoCTN n 6ecnepeboiiHo-
CTW CHabXxeHnsa BoAOM noTpebuTtenen.

KpoMme Toro, BbINOSHAS MoCTaBfeHHble TpeboBaHUs, CeTb AOJIKHA
6bITb 3anpoekTupoBaHa Hanbonee aKOHOMUYHO, T. €. obecneymBaTb Hau-
MEHbLUYI BEMUYMHY MPUBEAEHHbIX 3aTpaT Ha CTPOUTENLCTBO WM 3KCRya-
TaUWO KakK caMOW CeTU, TaK U Hepa3pbiBHO CBSA3aHHbLIX C HeEW B paboTe
APYTUX COOPYXXEHWUIA CUCTEMBI.

BbinonHeHue 3Tux TpeboBaHWUIn AOCTUIrAaeTCs NpaBU/IbHbIM BbIGOpOM
KOHdUrypaumm cetm u Matepuana Tpyb, a TakxKe npaBu/ibHbIM onpeaene-
HMEeM aMaMeTpoB TPyb C TEXHMYECKON N SKOHOMUYECKOM TOUYKM 3pEHUS.

6.1. TpaccupoBKka BOAONPOBOAHbIX ceTen

MepBon 3ajayen, KOTOPYI pewarT MNpu MNPOEKTUPOBAHUN CETH,
ABNSETCA €e TPACCUPOBKA, T. €. NpUAaHNEe el onpeaesieHHON reoMeTpu-
yeckor ¢opMbl B niaHe.

PacnonoxeHwe nnHWIA BOAONPOBOAHON CETU 3aBUCUT:

1) oT xapakTepa nsaHMpoBKKM cHabxaemoro Boaolk ob6bekTa, pas-
MelleHUs oTAeNbHbIX noTpebuTenein BOAbl, pa3MeLeHUs peryampyrowmx
E€MKOCTelN, pacnosioxXeHnst npoe3nos, hopMbl U pa3MepoB XUJbIX KBapTa-
OB, LUEXO0B, 3e/IeHblX HAaCaXaAeHUn N T. 4.;

2) OT HaNNuMs eCTeCTBEHHbIX U UCKYCCTBEHHbIX MPensTCcTBMIA AN Npo-
Knaaku Tpyb (pek, KaHanoB, OBPAroB, XXeSe3HOAOPOXHbIX NyTer 1 T. 1N.);

3) oT penbeda MecTHOCTH.

B npakTuke BoAOCHabXeHMs1 MCMOMb3YIOT ABa OCHOBHbIX Buaa ce-
Tel: pa3BeTBJIEHHbIe, MIM TynukoBble (puc. 6.1a), U KoOJbUueBble
(puc. 6.16). NMocnegHune NpeactaBnstoT cobor CUCTEMY CMEXHbIX 3aMKHY-
TbIX KOHTYPOB WX Konel,.
a) 6) bawns  fpomnpednpusmue

bawtng 1

193, 54.’ 70
SN
1925 —

9
192.0 /
1915

Puc. 6.1. KoHdurypaumusa cetu: a — Tynukosas; 6 — KonbLeBas.

Mopaya BOAbl B 3afaHHbIX KonM4yecTBax B 0Oy TOUKY TeppuTo-
pun obbekTa BoAOCHAbXeHUs MoXeT ObiTb OCyuwlecTBfieHa Kak MNo pas-
BETB/IEHHOW, TaK M MO KoNbLeBOM ceTn. OQHaKo B OTHOLIEHUM HaLeXHO-
CcTn n obecneveHuns 6ecrnepeboiHol nogaym Boabl NoTpebutenam atm Tn-
Nbl CeTel [aneKko He paBHOLEHHbl. ABapusi W BbIK/IIOYEHME HA PEMOHT
noboro yyactka pasBeTB/AEHHOW CeTM BeAyT K nMpekpaleHuUio nogaym Bo-
Abl BCeM I'IOTpe6VITeJ19|M, pPacnosioXXeHHbIM HMXe MeCTa aBapun Nno Ha-
npasfieHU0 ABMXEHUS BoAbl. B KonbueBOn ceTu npu aBapun (M BbIK/IO-
yeHun) NO6Oro ee yyactka Boga MoxeT b6bITb NogaHa B 06xoa no napasn-
NenbHO pacrnosioXeHHbIM NMHUAM. pu 3TOM HapylwaeTca cHabxxeHue BO-
[OW TONbKO Tex noTpebutenein, KoTopblie MpUcoeanHeEHbl K BbIK/TIOYEHHO-
MYy Y4acTKy.

B 1o e Bpemsa obuwas NpoOTSKEHHOCTb KOMbLEBOW ceTu Bcerpa
6onblwe, Yem pasBeTBNeHHON (47159 TOro xe obbvekTa), U NOITOMY CTPOMU-
TeflbHas CTOMMOCTb KOJIbLIEBOM CETU BblLLE.
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Onsa 6onblWMHCTBA 06bEKTOB BOAOCHAbXEHUs — Kak ropoaoB, Tak U
NPOMbILUIEHHbIX NPeAnpUSATUN — B COOTBETCTBUM C UX TpeboBaHMAMU K
HaAEeXHOCTU CUCTEM MoAauM BOoAbl YCTPanBaloT KOJibLie€Bble CEeTH.

PasBeTB/sIeHHble CeTU MOryT ObiTb AOMYyLEHbl B OTAE/bHbIX CNy-
yaax B HeEGObLUMX MOCENKOBbLIX BOAONPOBOAAX M BOAOMNPOBOAAX CENbCKUX
MecTHOCTen (MCMOoJb3YIOLWKMX MOXapHble BOAOEMbI Ha TEPPUTOPUKN MNOCen-
Ka) n ansa cHabxxeHns BOAOW TeX MPOM3BOACTBEHHbIX NoTpebutenen, Ko-
TOpble AOMYyCKaloT NepepbiBbl B CHabXxeHnn BoAOMN.

KpoMme TOro, pasBeTB/iIeHHble CETM 4acTO MCMONb3YIT B KPYMHbIX
paloHHbIX BoaonpoBoAaxX, CHabtXalwmx psa 06bEKTOB, OTCTOALWMX
ApYr OT Apyra Ha 3HauuTeslbHble paccTosiHMA. B Takmx cucteMax Haaex-
HOCTb BOAOCHabXeHus obecneunBaeTcs Ha/IMUMEM MECTHbIX pe3epByapoB
[OCTAaTOYHOM €MKOCTMW.

Bonee sKOHOMMYHO Tpebyemasi HAZEXHOCTb TAaKMX CUCTEM MOXET
6bITb 06ecneyeHa He yCTPOMCTBOM KOJbLIEBOM CETM, @ CO3A4aHMEM AocCTa-
TOYHbIX pe3epBHbIX EMKOCTEM Yy oTAeSIbHbIX NoTpebutenei.

N3 obwelir Maccbl NWHWIA, COCTaBAAOWNMX BOAOMNPOBOAHYH CETb,
06bIYHO BblAENSEeTCA CUCTEMA TaK Ha3blBaeMbIX MAarucTpasibHbIX JIMHUA,
OCHOBHOW 3ajayvei KOTOpbIX SBASETCS TpaHCNopTUpOBaHWe BOAbl TpaH3u-
TOM B 6onee ypaneHHble panioHbl cHabxaemon Tepputopun. Marmcrpanu
BblbMpalTcs M3 uncna nuHun (TpybonpoBoaoB), nayLWwmMx B HanpasieHUn
OBWXXEHUS OCHOBHbIX Macc Boabl (SinHmnsa 1-3 Ha puc. 6.1a v nmHuu 1-6-5,
9-8-7, 1-2-3 Ha puc. 6.16).

Mpn TpaccmpoBke MarucTpanen CcTpemMsaATcsa K ToMy, 4Tobbl nmogada
BOAbl B OTAE/NbHbIE paliOHbl ropoAa M K OTAENbHbIM KPYMHbIM NoTpebute-
NSM npoucxoauna KpaTyanlwmm nyTeM.

CuctemMa OCHOBHbIX TPAH3WTHbIX Marucrpasnen coeauHsieTcs psaoM
nonepeyYHbIX COeAUHUTENbHbIX IMHUI (NepeMblYeK) TakXe Marncrpanb-
HOro 3Ha4YeHUs, CNyXalnx ANa BblpaBHMBAHWUS 3arpy3KuM OCHOBHbIX MpO-
[ONbHbIX Marncrpanen n obecneyeHuss HaAEXHOCTU paboTbl cucTeMbl (in-
Hun 1-9, 3-6, 6-8, 5-7 Ha puc. 6.26). B cnyyae aBapvu Ha O0AHOW U3 Ma-
rMCTpanbHbIX JIMHUA KONbLEBOW CEeTM BoAa MO COEANHUTESIbHbIM BETBSAM
nocTynaeT B APYrylo napasnfiefibHyi Marncrparnib.

OcTanbHble NUHUKN, NPUCOEAMNHEHHbIE K MaFMCTpaﬂbHOVI cetTn n no-
nydyawuwme BoAy U3 HEE, COCTaBNAKOT TaK Ha3biBaeMylo pacnpeaenn-
TenbHyro cetb. OCHOBHas 3ajada aTONM ceTn — HenocpeacTBeHHaa noaa-
Ya BOAbl K OTAE/IbHbIM AOMOBbLIM OTBETBJZIEHUAM, a TaKXe noaBoA BOAbl K
NMOXXapHbIM rMapaHTaM BO BpeEMSA NMoXapa.

PaccunTbiBatoT 06bIUYHO NIMLIb CETb MarucTpasbHbIX NNHUIA. YTO Ka-
CaeTcs NMHUI pacnpeaenuTesibHON CeTu, TO UX AMAMETPbl MPUHUMAIOT B
3aBMCMMOCTM OT pa3MepoB MOXapHOro pacxoda. MaructpanbHble JIMHUK
Hapsaay C TPaHCNOPTMPOBAHWEM BOAbl B yAaneHHble paioHbl CHabXaloT el
TaKXe U HEeMoCPeACTBEHHO MPUMbIKAKOLWME K HUM KBapTaribl.

6.2. MaTepuanbl 1 o06opyaoBaHue BOAONPOBOAHbIX CeTen

6.2.1. Matepumansbl Tpy6onposogos

[ns cTpouTenbCTBa HAMOPHbLIX BOAOBOAOB M CETEN MNPUMEHSAIOT
CTanbHble, 4YyryHHble, acbecToueMeHTHble, MnacTMaccoBble, Xenesobe-
TOHHbIE U Apyrue Tpy6bl. [Ana 6e3HanopHbIX BOAOBOMOB MCMOMb3YyHOT 6e-
TOHHbIE TPY6bl, @ TaKXKe OTKPbITble KaHanbl U3 6eToHa, ene3obeToHa nin
3eM/IsAHbIE C 0AEXA0N AHA U OTKOCOB PasfIMYHOro Tuna.

CtranbHble TPY6bl BbLINyCKalwTCA B LWMPOKOM AManasoHe AnameT-
poB, TOMAWMH CTEHOK W Mapok ctanu. OHuM 06nafatoT BbICOKOW MPOYHO-
CTblO, OTHOCUTENIbHO HebOosbLION Maccor, NAAacTUYHOCTbIO, WHAYCTpUanb-
HOCTbIO MOHTaxa. HepgoctaTku TpybonpoBoAoOB U3 cTanbHbIX TPY6 — noa-
BEPXXEHHOCTb KOPPO3WKN W 3apacTaHuio, MeHbLUMIA CPOK cnyx6bbl No cpas-
HEHMIO C YYryHHbIMU W HeMeTanandyeckmmm Tpybammu, yBenmyeHue rua-
paBANYEeCKOro CONpOTUBIIEHUS B NpoLecce aKcnayaTauum npu oTCyTCTBUMN
Heo6x0AMMbIX Mep MO 3aluTe OT KOPpPO3UK.

BO3MOXHOCTb MpUMEHEHUS CcTanbHbIX TPy6 Ao/mkHa O6biTb CTpOro
obocHoBaHa. [N HapyXHbIX TpybonpoBOAOB WMCMOMb3YIOT CBapHble Tpy-
6bl, BbiMyCKaeMble NPOMBbIWIEHHOCTbIO AnamMeTpamum go 1400 mm no MOCT
10704-76*, 8696-76*, TY 102-39-84 n NOCT 12586.1-84. lNpumMeHeHune
6ecwoBHbIX cTanbHbIX Tpy6 uenecoobpasHo Nuwb B TOM Cny4yae, ecin B
COOTBETCTBMW C pacyeTaMm Ha MNPOYHOCTb YCTaHOBJIEHA HEBO3MOXHOCTb
NCNONb30BaHMSA CBapHbIX Tpyo6.

CranbHble Tpybbl coeaAnHAIOT cBapkoi. MNpu MoHTaxe y3nos Tpy6o-
NpoBOAOB YNOTPebNAOT rHyTble, LITAaMNOCBapHble WU CBapHble CTajbHble
dacoHHble YacTu, NnpuBapmBaeMble K Tpybam.
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YyryHHble TPy6bl BbinyCcKawT ABYX TUMOB: AMamMeTpoM 65 — 1000
MM Ha pabouee gaBneHue 1 Mla c pacTpybHbIM CTbIKOBbIM CO€AMHEHUNEM,
KOTOpOe YMNNOTHAKT KaHaTHOM NpsAabio U 3a4enbiBatoT acbecToueMeHTHbIM
pacTBopoMm (puc. 6.2a), n anametpom 65 — 300 MM Ha pabouee gasneHune
A0 2 MlMa co CTbIKOBbIM COeAMHEHWEM MO Pe3MHOBbIE YMIOTHUTEsbHbIE
MaHxeTbl (puc. 6.26).

R
BRI

6 I '

Puc. 6.2. PactpybHble coeANHEHNS YYTYHHbIX Tpy6:

a — noj 3a4ekaHky; 6 — C pe3nHOBOM MaHXeToWn;

B — C PE3MHOBbLIM KONbLIOM; 1 — NPOCMOJIEHHAs Npsab;
2 - acbecToueMeHT; 3 - rnagkui koHeu, 4 — pactpyb;
5 — pe3nHoBas ynioTHUTENbHAs MaHXeTa;

6 — pe3nHOoBOe KONbLO

Y3516l BOAONPOBOAHON CETU M BOAOBOAOB, B 3aBUCMMOCTU OT pabo-
yero AaBfieHUs, YCTPauBalOT C MOMOLbIO YYTYHHbIX WKW CTalbHbIX CBap-
HbIX paCOHHbIX YacTeN.

YyryHHble Tpybbl C MPOTUBOKOPPO3UOHHBLIM MOKPbLITUEM, BbIMOJI-
HsieMbIM Ha 3aBOJaX, AOJITOBEYHbl U HaxoAsT LUMPOKOe NMPUMEHEHMEe MNpwu
YCTPOWCTBE BOAOMPOBOAOB B Mpefenax HacesleHHbIX MYHKTOB, TeppuTo-
pUM NPOMBIWNEHHbBIX MNPEAnPUATUIA U CENbCKOXO03SANCTBEHHbIX O6BHEKTOB.
HepoctaTtok aTmx Tpyb — nyioxoe COnNpoTMBAEHUE AMHAMUYECKUM Harpys-
KaM (XpynkocTb) u 6onbluas macca.

KOHKYpeHTOM cTanbHbIX Tpy6 B nocneaHue roAbl SBASIOTCA HMYryH-
Hble Tpy6bl c waposuaHbiM rpacdutom (BYLUI), wmpoko ncnonb3ye-
Mble 3a pybexxoM n B nocnegHue rogbl B Mockse.

BbICOKOMPOYHBIM YyryH C WApOBMAHbIM rpadMToOM — OCOBEHHbIN ”
YHUKanbHbI NO CBOUM CBOWCTBAM MaTepuan, coveTawowuii B cebe Koppo-
3MOHHYI0 CTOMKOCTb YyryHa M BbICOKME MexaHuyeckue cBomncTea, 6nm3skme
K CBOWCTBAM cTanu. o cpaBHEHMIO CO CTasjibHbiMK, TPpybbl 13 BYLUI me-
Hee NoABEpP)XEHbl KOPPO3UK, a Mo MJacTUYECKUM XapaKTepucTuKam rnpu-
6nmxarTcs K cTanbHbiM. Bnarogaps 3TOMy OHW MpU MNOBPEXAEHUAX He
pa3pyLlaloTCsa MOJSIHOCTbIO, KaK 3TO MPOUCXOAUT MPU MOBPEXAEHUSAX 4Yy-
rYHHbIX TPpy6 M3 ceporo 4yyryHa. TonwmHa cTeHok Tpy6 n3 BYLUI MeHble,
yeMm Tpyb6 M3 ceporo 4vyryHa, Ha 20 - 50 % B 3aBMCMMOCTM OT AMameTpa
Tpy6bl, C yBENMYEeHWEM AMaMeTpa pasnmyne Bo3pacTaeT.

B HacTosiwee Bpems B Poccun BbinyckatoTca Tpybbl n3 BYLUI ama-
mMeTpom 100 - 1000 MM (no ISO 2531 n TY 1461-037-50254094-2000) u
AanHom no 6 M, ¢ pabouum gasnexHunem o 1,6 MMa.

Tpy6bl n3 BYLUI coeanHSAOTCS C MOMOLLbLIO PacTpybHbIX COeAMHEHUI
C YNOTHUTENbHBLIM KOMbLaMu, daaHueBbIX COeAUHEHWNA NN CBapPKOW.

[nsa 3awmTbl OT BHELWIHEN U BHYTPEHHel koppo3un Tpy6 u3 BYLU
MCMONb3YIOT Pa3/IMYHOro TUMa MNOKPbITUA. [N BHYTPEHHEro MnoKpbITUS
Tpy6 BYLUI mcnonb3lyeTcs ueMeHTHo-necyaHoe nokpbitve (LIMM), koTo-
poe HaHOCUTCA MeTOAOM UeHTpudyrmpoBaHusa. Ha HapyxHyk noBepx-
HOCTb Tpy6 HaHocuTCca cnor 6GUTYMHOro naka wmnu ApYyron HETOKCUYHbIN
Matepuas, HarnpuMmep KOMMNO3MTHOE NOKPbITUE MeTaN/INYECKUM LIUHKOM.

XXene3o6eToHHble TPy6bl MO CPaBHEHMIO C MeTaNIM4YecKUMm
nMerT psa npenmyects. OHM 06nagalT KOPPO3UMOHHOM YCTOMUYMBOCTBIO,
ABMSAOTCA AMANIEKTPUKaMM, CNOCObHbI COXPaHATb B YC/IOBUAX aKCMayaTta-
LMW1 rNagKyl NMOBEPXHOCTb, YTO obecnedynmBaeT NOCTOSHCTBO MX MpPOMYCK-
HOM CNOCOBHOCTMN, MMEKT MEHbLUYID MeTa/ZIoeMKOCTb M 60nblylo AONTrO-
BEeYHOCTb. HegocTtaTkoM ux siBnsietcs 6osbluas Macca.

HanopHbie >xenesobeToHHble Tpybbl, W3rOTOBMSIEMblE MeTOAAMM
BubpormaponpeccoBanus (FTOCT 12586-74) n ueHtpudyruposaHus (FOCT
16953-78), nmetoT rmbkoe pactpybHoe CTbIKOBOE COeAMHEHWNE C pe3nHOo-
BbIM YM/IOTHUTE/IbHbIM KOJbLIOM KPYTlOro Ce4YeHus.

CopTtaMeHTOM npeaycMoTpeHo mnarotosneHune Tpyb anamerpamm 500
- 1600 mMM. B 3aBncmMocTu OT knacca Tpy6 pabouee gaBneHue cocrtassi-
et 0,5 - 1,5 MIMa. Ansa coeamHeHns xene3obeToHHbIX Tpyb ¢ Tpybamun mn3
APYrUX MaTtepuasoB NMPUMEHSAIOT CTaslbHble CBapHble BCTaBKMU.

Ac6ecToueMeHTHbIe TPYy6bl 06/1aaaoT Manon maccon, yto obner-
YaeT WX TPaHCNOpPTMPOBaHWE U YKaAKy, Manoh TenaonpoBOAHOCTLIO,
CTOMKOCTbIO B OTHOLUEHMM KOPPO3UU, ManbiM KO3(PULMEHTOM rMapaBu-
YECKOro CornpoTunBiiEHUA, ABNAKOTCA ANINEKTPUKAMU, COXPAHAIOT B YCIIOBUAX
3KcnayaTaumun rnagkyr M HEKOPPOAMPYHOLWYH BHYTPEHHIO NMOBEPXHOCTb.
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OnHako BO3MOXHa BHELWHAS KOppo3usa 3Tux Tpyb6 noa Bo3gencTBmem Be-
LLeCTB, paspyLlallnx CoOeanHeHNs, BXOAsLNE B COCTaB acbecTouemMeHTa.
Mpu npoknaake acbecToueMeHTHbIX TPyb6 B arpecCUBHbIX FPyHTax Heob-
XOAMMO npeaycMaTpmBaTb NMPOTUBOKOPPO3NOHHYIO 3alnTy B BUAE BUTYM-
HbIX MOKPbITUA. HeaocTaTkoM aTuxX Tpyb SBNSETCSA Takxke XPYNKOCTb.

AcbectouemMeHTHble Tpybbl BbinyckatwTcs B cooTtBeTcTBuM € TOCT
539-80 anameTtpom go 500 MM Ha pabouee pasnenue 0,6 - 1,5 MMa.

Tpy6bl CTBIKYIOTCA C MNOMOLWbIO acbecToueMeHTHbIX M YyryHHbIX
MydT Ha pe3nHOBLIX YMJIOTHUTENSAX.

MnacrMmaccoBble TPYy6bl He MOABEPXEHbl 3NEKTPOXMMUYECKOMN
Koppo3un. OHU MMEKT Manoe ruapaBnnMyeckoe COMpOTUBJIEHME, Manyko
Maccy, HU3KYI TensonpoBOAHOCTb. BeposTHOCTL paspylleHms nnacrtmac-
COBbIX TpybonpoBOAOB NMpu 3aMep3aHnU B HUX BoAbl Mana. Hegoctatkamu
Takmx Tpyb SABNSAOTCA HEBbLICOKOE COMPOTUBJIEHWE pa3faBiMBaHUIO,
6onbwoi KO3OUUMEHT IMHENHOIO pacClUMPEHUS U MOABEPXEHHOCTb CTa-
peHuto.

[na HapyXHbIX ceTeil BOAOCHabXeHMsA NPUMEHSIIOT niacTMaccoBble
HanopHble Tpybbl U3 NOMM3TUAEHA HU3KOW U BbiCOKOM nioTHoctu (FOCT
18599-83%*), nmonuBuHunxnopuaa (TY 6-19-231-83) u nonunponuseHa
(TY 38-102-100-89) amametpom go 230 MM Ha pabouyee pasneHue A0
1,0 MMa. CoeauHsaT Tpybbl NyTeM CBapku U ckneuBaHus. CoeauHeHue
niacTMaccoBbiX Tpy6 ¢ Tpybamu M3 ApyrMx MaTepuanoB BbIMOSHAT Ha
dnaHuax.

6.2.2. BogonpoBoagHasa apMmaTtypa.

Ona obecneyeHnsa HopManbHOW 3KcnayaTauumM BOAOMPOBOAHAsA CeTb
Ao/mkHa 6bITb 060pyAOBaHa apMaTypoil.

0N BO3MOXHOCTW BbIK/TIOYEHUS PEMOHTHbIX Y4YaCTKOB BOAOBOAOB
NPUMEHSIOT 3a4BUMXKWU U MOBOPOTHbIE 3aTBOPbI. 3aA4BUXKWU MO KOHCTPYK-
LMW 3anopHOro opraHa NoApasfensatoTcs Ha napansenbHble U KAWMHOBbIE
(puc. 6.3). 3aaBmxKKn 6bIBAlOT C pyYHbIM, TMAPaBANYECKUM U 3NEeKTpuYe-
CKMM npuBogamMu un anameTtpoM Ao 1200 MM. MoOBOpPOTHbIE AUCKOBbIE 3a-
TBOpbI (pnc. 6.4) nony4vatT BCe 6onbliee pacnpocTtpaHeHue. Mo cpaBHe-
HUIO C 3aA4BUXKaMM OHW UMEOT MeHblune rabapuTbl, Maccy U CTOMMOCTb,
yaobHbl B 06cnyxmnBaHum, HO obnagatT 60nbWIMM rMApPaBINYECKUM CO-
NpPOTUBNEHMEM. 3aTBOPbI BbINyCKaloTCsa € py4dHbiM (D = 100 - 600 MM) u
anekTpuyeckum (D = 300 - 2400 MM) npuBoAaaMun Ha aasnenue 1 - 2,5 Mla.

O6paTHble kaanaHbl (puc. 6.5) NpUMeEHSTCS A9 Toro, 4Tob6bl
BOCMNpensaTcTBOBaTb 06paTHOMY TOKY BOAbI, nMpoTekatowen no Tpybonpo-
BoAy. MIX MOXHO MCnosb3oBaTb B YCTponcTBax no 6opbbe ¢ rnapasnuye-
cknmun yaapamu. KnanaH oTKpbiBaeTcs B pe3y/sibTaTe noBopoTa AucKa npu
nogave BoAbl NOL AaBSIEHNEM, MOCNE Yero AUCK yAEpPXWBAETCS B OTKpPbI-
TOM MOJIOXKEHMN NOABEMHOM CUNOM, BO3HMKaOLWeEN OT CKOPOCTHOIO Hamo-
pa notoka. Ob6paTHble KnanaHbl BbINYCKaKTCA Pas3/NYHbIX KOHCTPYKLMUN
anameTtpom 50 - 1000 MM Ha paasneHue 0,25 - 4 Mla.
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Puc. 6.5. O6paTHbIn
KnanaH MoOBOPOTHbIN

Ouucrka
CTOYHbIX BOA

Puc. 6.4. NoBOpPOTHbIN
LVCKOBBIN 3aTBOP:

1 - Kopnyc;

2 — NOBOPOTHbIN AUCK;
3 - nepepava;

4 - aneKkTpoasuraTenb

Puc. 6.3. 3agBuxku:
a) napannenbHas;
6) knnHoBas

C  HeperynmpyeMbiM
3aKpbITUEM:

1 - kopnyc;

2 - Tapenb KfanaHa;
3 — KpblWKa Kopnyca;
4 - pblyar

(€8]
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NMpeaoxpaHuTenbHble KJanaHbl U YCTPOMCTBA, NpefHa3HauyeH-
Hble Ans 60pbbbl C rMApPaBIMYECKMM yaapoM B Tpy6onpoBoaax, pasaens-
OTCA Ha [IB€ OCHOBHbIE FPYNMbl: MPYXWHHbIE NpefoXpaHUTeNbHbIE Knana-
Hbl, MPUMEHSEMble MpU yAdapax, HAYMHAKLWMXCSA C BOJSIHbI MOBbIWEHMUSA
NaBfIeHUs, U racuTenu yaapa, NpuMeHsieMble Mpu yaapax, HaunmHaLWmnxcs
C BOJIHbI MOHUXEHUS AaBNeHUs. MNpyXunHHble NpeAoXpaHUTeNbHblE Knana-
Hbl U racuTenu MMeKT LOCTaTOYHO CJIOXKHYK KOHCTpyKUMto. WX ycTaHas-
JIMBAIOT B MECTax, rAe CyWecTByeT ONacHOCTb NOBbIWEHUS AABIEHUS.
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[Ons cospaaHua HopMasnbHbIX YCNOBWUI paboTbl Tpy-
6onpoBosoB UX 060pyAyOT a3palMOHHbIMU YCTPOMCT-
BaMM, KOTOpble HEOOXOAMMbI ANst BNyCKa BO3Ayxa B Cy-
yae ONOPOXXHEHUS OTAeSbHbIX y4acTKoB TpybonpoBoaoB u [
BbiMyCcKa BO34yXa Mpu 3anofIHeHMM MX BoAoW. KnanaHbl ola)
ANnga BNyCKa BO34AyXa yCTaHaBAMBaAKOT B MOBbIWEHHbIX TOY-
Kax npoduns ¢ uenblo Uck4veHus obpa3oBaHusl B Tpy-
6onpoBose BakKyyMa, MNpeBblWAlOWeEro pacyeTHbIn Ans
npuHsaToro Tuna Tpy6. KnanmaHbl Ans BbiNycka BO34yXa
YCTaHaBNMBAIOT TakKXe B MOBbILWEHHbIX TOYKax npoduns.

BbINyCcKM CnyxaT Ana cbpoca BoAbl. MX ycTaHas-
NINBAOT B MOHUXKEHHbIX TOUKAX KaX[0ro peEMOHTHOroO yya-
CTKa TpybonpoBoAa, a TakKXe B MecTax, MPUHATbIX AN
NpoMbiBKM Tpy60oMpoBOAOB Nepea caadveit B 3aKcnsyaTta-
LMIO MO OKOHYAHUW CTPOMTENBLCTBA WK MOC/IE PEMOHTA.

Ecnun 3gaHma B HaceneHHOM NyHKTe He obopyaoBaHbI
BHYTPEHHMM BOAOMPOBOAOM, TO 3abop BOAbI U3 CETU OcCyLle-
CTBNSIETCA Yepe3 Boaopa3bopHbie KOJIOHKM (puc. 6.6).

e
T

Puc. 6.6.

Boaopasbop-
[Ona 3abopa BOAbl N3 CETU C LENblo NOXAPOTYLWE-  Laq konoHKa.

HUS NPUMEHSIOT FMApPaHTbl, YCTaHaBIMBaEeMble B CMOTPO-  O6wuii BUA
BbIX Konoauax yepes 150 M.

6.3. OCHOBHbIE CBeJeHUsA MO pacuyeTy BOAONPOBOAHbIX ceTen
N COOpPYI>KEHUM

MmapaBnnyecknin pacyeT BOAOMPOBOAHbLIX CETEN BbIMOMHSAOT C Le-
Nbl0 onpeaenieHMs NoTepb Hanopa B HUX U aMaMeTpoB Tpyb ydacTkos ce-
™. MNMoTepu Hanopa HeobxoAMMO 3HATb ANS ONpeaeneHus BbICOTbl BOAO-
HanopHoi 6alWHM M Hanopa HacoCoB, a TakKXe CBOBGOAHbLIX HamMoOpoB B
Toukax ceTn. BogonposoaHasa ceTb AO/MKHA ObITb paccuMTaHa Ha cnydau
Hambonblwero sBogonoTpebneHns n Ha ciydan noxapa, coBnagatouiero no
BPEMEHM C YacoM MakcumanbHoro sogonotpebnennsa. Kpome Toro, CHull
npeaycMaTpuBaloTCcsa U ApYyrne pacyeTHble Cnydau.

Mpu onpeneneHnn aMaMeTpoB TPy6 JIMHUIK CeTU HEO6XOAUMO BblUMC-
NMTb pacyeTHble pacxoabl BOAbl AN 3TUX JIMHWIA, T.e. KOJIMYECTBO BOAbI,
KoTopoe 6yAeT npoTekaTb Mo HUM B pacyeTHble Nepuoabl paboTbl CUCTEMBI.

B ropoAckux BOAOMPOBOAHbIX CETAX MPUHMMAETCS CXemMa paBHO-
MepHoro pacnpezenieHms otéopa BoAbl Ha XO3ANCTBEHHO-MUTLEBLIE HYX-
Abl HaceneHus. Pacxoabl BoAbl KPYMHbIX MpeanpuaTuii paccMaTpuBatoTCs
KakK COCpeAOoTOYEHHbIE B OMNpeaefieHHbIX y3nax (y3/10Bble pacxoibl).

[ns onpeageneHns pacxoAoB cCHaudana BbIYUCASAT yAeNbHble pac-
X04bl, NPUX0OAAWMICA Ha 1 M ANMHbI CETU, pasAennB CyMMapHbIi1 pacxoa
Ha XO03SAMCTBEHHO-MUTLEBLIE HYXAbl, HA MOJIMBKY WU Ha HYXAbl MECTHOW
MPOMBILLIEHHOCTM Ha CYMMapHY NMPOTSXXEHHOCTb MarncTpasibHbIX IMHWUIA:

Qyq = (Guarc = qcocp) /L

FA€ Quae — MAKCMMasibHbIA pacYeTHbI pacxod, NOCTynawWuii B CeTb;
Gcocp — CYMMa COCPEAOTOYEHHbIX PacXOfOB MPOMbILLIEHHBIX Mpeanpu-
ATUIM; L — cyMMapHas NpOTAXEHHOCTb PAcCUNTbIBAEMO CETH.

[MpuHMMaeTcsa, 4YTo pacxoj BoAbl Ha Ka- q q q
XXAOM y4yacTKe MarmcrpasnbHOW ceTu nponop- U ’ 4 Clm* 11
LMOHaNeH ero anvHe. DTOT pacxod, HasblBae- —— * * vV [—
Mbli NyTeBbIM, ONpeaensieTcsa no popmyne: q -Z(? g q
nym™
Gnyr = Qyal, Puc. 6.7. CxeMa yyacTtKka cetu

roe | - annHa paccMaTpmMBaeMOro ydyactka CeTu, M.

Kaxablii y4acToK CeTU (KpoMe KOHLIEBbIX), MOMMMO MyTEBOro pac-
XoAa, NpornycKaeT TPaH3UTHbINA pacxoh, HE0H6X0AMMbIA ANS MUTAHUS Mno-
crneaywmx yyacTkoB. PacueTHbli pacxod onpeaensoT Kak CyMMy nyTe-
BOro U TPaAH3UTHOroO pacxoaa:

dp = 4r + aGnyrs

rae a — KoadULNEHT 3KBUBANIEHTHOCTMU.

[lna NpocToTbl pacyeToB MyTeBble Pacxofbl NPUBOASAT K COCPEAOTO-
YeHHbIM B y3Max CeTW. Y3/0BOI pacxos onpeaensaioT Kak rnonoBuHy nyTe-
BbIX PACXOAOB 5(p,/2, MPUMBIKAIOWMX K AaHHOMY y3/y:

Aysn = anyr/ 2.
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OvameTpbl Tpy6 NMHUIA CceTU onpenensoT No pacxoay U CKOPOCTH
TeueHns BOAbl B HUX. CKOpPOCTb ABUMXKEHUS BOAbl 3aBUCUT OT Liefloro psaa
nokasaTesnien: CTOMMOCTU 3/1eKTPO3HEpPrun, CToMMocTn Tpyb n ux yknaa-
KW, ruapaBivyeckmx napameTpoB Tpy6 v aAp. OpMeHTUPOBOYHO AMaMeTp
Tpy6 nHoraa Bbi6MpatoT NO 3KOHOMUYHBIM CKOPOCTSAM, cocTasasoowmm 0,5
- 2 M/C. MeHblUMe 3HavYeHns CKOpOCTen MpuHUMAlOTCA Ana Tpy6 manoro
AvameTpa, a 6onbwune — ana Tpy6 6onblero anameTpa.

MoTepn Hamopa wn ckopocTn B Tpybax onpeaenstoT no ¢opMmynam
rMAPaBINYECKOro CONPOTUBIIEHUS MK NO Tabnuuam kak h = j-/.

Mpu pacueTe KOMbLEBLIX CETEl Kak AWaMeTpbl, Tak M pacxoabl B
JIMHNAX CETU, B O6LLEM Clyyae, ABNAIOTCS HEM3BECTHbLIMU, YTO MPUBOAUT K
3HAUUTENbHbLIM TPyAHOCTAM pacyeta. CyLlecTByeT HEeCKONbKO MeToAMnK
pacuyeTa, OCHOBaHHbIX Ha METOJEe MOC/eA0BaTENbHOro NPUGAMKEHUS, T.H.
yBSi3Ka CETWU; BBUAY C/OXHOCTM 3TU pacyeTbl BbINOJHATCA Ha DBM.

PacnpeaeneHve pacxoAoB BoAbl MO JIMHUSAM KOMbLIEBON CETU MpO-
NCXOAUT B COOTBETCTBUM CO CieayoWwmnMm 3akoHaMm (CM. puc. 6.8).

1. Cymma pacxonoB BOAbl, MNOCTYy- Q3
narvwmx B paccMaTpuBaeMblil y3en, paBHa
CyMMe y3510BOro otbopa B AaHHOM y3ne u
pacxofoB, BbiTeKawWwMX U3 Hero (nepBbln
3aKkoH Kupxroga).

2. B KaxAoOM 3aMKHYTOM KofbLe ce-
T, 06pasoBaHHOM JIMHUSIMM CETU, CyMMa
noTepb Hamopa Ha yu4yacTKkaX, B KOTOPbIX
BOAA ABWXETCS MO 4acoBoW cTpenke (yc-
JIOBHO MpMHUMaeMas MNONOXUTENbHON),
paBHa CyMMe noTepb Hanopa Ha ydacTkax,
B KOTOpPbIX BOAa ABWXXETCS MPOTUMB 4aco-
BOW CTpenku (YyCnoBHO MPUHMMAEMOW OT-
puuaTtenbHON), T.e. anrebpanyeckass Cym-
Ma noTepb Hamopa B KoJibLie paBHa Hynw Puc. 6.8. Cxema yuyactka Konb-
(BTOpOW 3akoH Kupxroda). LieBou cetn

Ncnonb3ysa pesynbTaTbl pacyeToB ANS PasfiMyHbIX PEXMMOB BOAO-
noTtpebsieHnsl, MOXHO onpeaenuTb MapaMeTpbl BOAOHAMOPHOM 6aliHu K1
HaCOCHbIX arperaToB, obecneumnBatowme paboTocnoCobHOCTb CUCTEMbI BO-
[OCHabxeHuns.

12 = Q2 - Q23

Ahl_z + Ah2.3 - Ah4_3 - Ah1_3 = 0
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Puc. 6.9. Hanopbl B cucteMe BOoAOCHabXeHUs
1 - pe3epByap 4YMCTOW BOAbl; 2 — HACOCHas CTaHuus; 3 — BOAOBOAbI; 4 — BOAOHA-
nopHas 6awHs; 5 - BogonpoBoaHas ceTb; 6 — AMKTYIOLAsa Touka

Onsa cxembl BoaoCcHabxeHns, NpuBeaeHHO Ha puc. 6.9, BbICOTY BO-
AoHanopHon 6alwHn onpegenstoT no dopmyne:

Hs = Heg + 2he = (26 - z/.l)l

roe He — cBobogHbIM Hanop B AUKTYOLWEN Touke; Sh. — CyMMa noTepb
Hanopa B CeTU OT AUKTYHLEN TOYKM A0 BOAOHAMOPHOM BallHWu; zs — OT-
MeTKa MOBEPXHOCTM 3eM/IM B MeCTe pacrnosioXeHus balwHu; z, — oTMeTKa
NOBEPXHOCTU 3EM/IN B AUKTYIOLLEN TOUKE.

3a AVKTYIOLWYO NPUHMMAKOT TOYKY, B KOTOPOW Ansl obecneyeHns CBo-
6onHoro Hanopa TpebyeTcsa HanbonbLuas BbICOTA BOAOHANOpPHOM 6aluHu.

Hanop HacocoB onpeaensatoT no gopmyne:
H = H5+ H6+ Zhs + th + (26_20)/

roe Hs — BbicoTa 6aka 6awHn; Zh, — cyMMa noTepb Harmopa B BOAOBOAE;
hsc — cymMMa noTepb Hanopa BO BcacbiBatoweM Tpybonposoae Hacoca; zp —
OTMeTKa YPOBHS BOAbl B pe3epByape YNCTOWM BOAbI.
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YacTtb 7. CucteMbl U cXxeMbl BOAOOTBEAEHUS

7.1. Knaccudumkauma M OCHOBHbIE 3J/1IEMEHTbl CUCTEM
BOAOOTBEAEHUS

BogonpoBogHas Boaa, KoTopas 6bia MCnonb3oBaHa B XO3SIMCTBEH-
HbIX, MPOM3BOACTBEHHbIX U APYIrNX LENAaX U nony4dusa npu 3ToM pasiny-
Hble NpuMMecn (3arps3HeHUsi), U3MEHMBLUNE ee XMMWYECKMI COCTaB Wun
du3nyeckne cCBOICTBA, HA3bIBAETCS CTOMHOM >XUMAKOCTbIO. K KaTeropum
CTOYHbIX OTHOCATCSA M aTMocdepHblie BoAbl, obpasylwmecs B pesynbTaTte
BbIMageHnsa AoXAeN U TassHUSA CHEroB.

CocTaB CTOYHbIX BOA BeCbMa pa3HoobpaseH. Coaepxalumecs B HUX OpraHu-
yeckme 3arpsisHeHUst MOTYT 3arHMBaTb U CNYXWUTb 61aronpuUaTHOM cpeaon Ansa pas-
BWUTUSI MMKPOOPraHM3MOB, B TOM UKC/Ie€ U MaTOreHHbIX (60/1e3HETBOPHbLIX). MpucyT-
CTBYOLUME B CTOYHOM XXMAKOCTU XMMUYECKUE COEAMHEHUS, XUpPbl, Macna, HedTe-
NpoAyKTbl, CUHTETUYECKME MOBEPXHOCTHO-AaKTUBHbIE, SIAOBUTbIE U PAAMOAKTUBHbIE
BellecTBa CNocobHbl HAaHeCTH 6onbllol Bpea no4vse U BogoeMaM. CKonieHne cTou-
HOW >XMAKOCTM Ha MOBEPXHOCTU U B rNMybuHe NOYBbl, @ TaKXe B BOAOEMax Bbi3blBa-
€T 3arpsisHeHWe OKpY>KaloLlei cpeabl, MUCKIYaeT BO3MOXHOCTb WCMOMb30BaHUS
BOZIOEMOB A/11 XO3SIUCTBEHHbIX Lefiell U MOXET SBUTbCS MPUYMHON BO3HUKHOBEHUS
pasfnyHbIX MHMEKLMOHHbIX 3abonieBaHnin. Bce 3TO NpeacTaBnseT cepbe3Hyo yrpo-
3y AN YyenoBeyecTBa U TpebyeT HeMeANIeHHOro yaneHus CTOYHbIX BOA 3a npeje-
Jibl XWJIbIX 30H N UX 06paboTku.

B 3aBMCMMOCTM OT NPOUCXOXAEHMSA N KAaYeCTBEHHON XapaKTepuCcTu-
KW NpMMecen CTOYHble BOAbI pa3aenstoT Ha 6biToBble, MPON3BOACTBEHHbIE
n aTMocdepHble.

K 6bITOBbIM OTHOCATCS BOAbl OT KYXOHb, TyasleTHbIX KOMHaT, Ay-
weBblX, 6aHb, MpayeyHbiX, CTOMOBbLIX, 60nbHML W T.4. o Npupoae 3a-
rpsi3HEHWUIH 6bITOBbIE BOAbI MOTYyT ObiTb (heKasbHbIMW, T.e. 3arpsi3HEHHbI-
MU, raBHbIM 06pasoM, pusmnonornyeckumm otbpocamum, N Xo3aMCTBEHHDI-
MW, coaepXalMMM BCAKOro poja Xo3daMCTBEHHble OTXo4bl. BbITOBble
CTOYHbIE BOAbI, KaK MPaBuMIo, XapakTepmusylTcs NOCTOSHCTBOM COCTaBa M
coep)XaT B3BeLUEHHbIE U PacTBOPEHHbIE BELLECTBA; BaXHOW COCTaBNstO-
el SABASIIOTCA OpraHMyeckue NpuMecu, a Takxe conu asota u docdopa

Mpou3BoACTBEeHHbIe CTOYHbIe BOAbl 06pa3yloTcs B pesysbraTe
3arpsisHeHMs BOAOMNPOBOAHON BOAbLI NMPW UCMONb30BaHMM €€ B TEXHOJIOMU-
yeckoM npouecce. OHU pasfensitoTCs Ha 3arpsis3HeHHble U YC/IOBHO-
UYMCTblE; NocnegHue MoXHO cbpacbiBaTb B BogoeMbl 6e3 06paboTku.

Mo cpaBHEHWIO C BLITOBLIMW COCTaB M KOHLEHTpauUus 3arpsisHEHWUN
NPOM3BOACTBEHHbLIX CTOYHbIX BOA 60siee pa3zHOoO6pasHbl, TaK Kak OHU 3a-
BMCAT OT XapakTepa MNpOM3BOACTBA, TWMa BbIMYCKAEMOW NPOAYKUMU U
0COBeHHOCTEN TEXHOIONMYECKMX MPOLLEeCccoB, rae UCNoNb3yeTcs BOAA.

ATMocdepHble (AoXAeBble) CTOYHble BOAbl COAepXaT, npe-
UMYLLECTBEHHO, MWHepajbHble npuMmecu. OTAnYUTENbHble O0COH6EeHHOCTU
[OXAEBOro CToka — ero 3nuM304MYHOCTb M pe3kas HepaBHOMEPHOCTb: B
CyXYl0 NMorogy OH OTCYTCTBYeT, @ B Mepuoj IMBHEN CeKyHAHble pacxoabl
aTmocdepHoin Boabl MoryT B 50 — 150 pa3 npesblwaTtb pacxoibl 6bITOBbIX
BOA C TOW Xe nnaowaamn 3acTpolku ropoga uUam HaceneHHoro nyHkTa.

Moa BogooTBeaeHueM (KaHasM3auMen) MNoHMMAETCA KOMMIEKC
o6opynoBaHus, CETEN U COOPYXEHWI, NMpeaHa3HaYeHHbIX AN OPraHu30-
BaHHOro npuema W yaaneHus no Tpy6onpoBoAaM 3a npeaesbl HaceNeH-
HbIX MYHKTOB MW MPOMbILIAEHHbLIX NPeAnpUATU 3arpA3HEHHbIX CTOYHbIX
BOA, @ TaKxXe ANA MUX OUYMCTKM U 06e3BpexuBaHua nepes yTunmnsaumnemn
nnu c6pocoM B BOAOEM.

CYLLleCTBYI'OT ABa BWAa BOAOOTBEAEHUA: BbIBO3HOE U CMJ1aBHOE.

Mpu opraHv3auvMvM BbIBO3HOrO BOAOOTBEAEHMUSN XUAKUE 3arpsiz-
HeHMsa cobupatoT B cneumnasnbHble NPUEMHUKK (BbIrpebbl) U Nepnoamyecku
BbIBO3AT aBTOMO6M/IbHbIM TPAHCMOPTOM Ha MOJsi acceHM3aumm ans obpa-
60TKN UM B cneumasnibHble MecTa, COrlacoBaHHble C CAHUTAPHbLIMU opra-
HaMu. BblBO3HOE BOAOOTBEAEHME YCTpauBalOT NUWb B HEGONbLIMX Hace-
JIEHHbIX MYHKTax, rae npMMeHeHWe MHOMo BUAA 3aTPYAHUTENLHO.

Mpu opraHusaumu cnaaBHOro BOAOOTBEAEHUS CTOYHble BOAbI MO
noasemMHbiM TpybonpoBoaaM TPaHCNOPTUPYIOTCA Ha OYUCTHbIE COOpYXe-
HWS, TAe OHM NOABEPralTCA MHTEHCMBHOW OYMCTKE, NPEUMYLLECTBEHHO, B
WCKYCCTBEHHO CO34aHHbIX YCNOBUAX, nocne yero cbpacbiBatoTcs B 6/5m-
»Xanwune BOoAOEMbI.
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CucTteMa cnnaBHOro BOAOOTBEAEHUSA COCTOUT U3 CReayoLmnX OCHOB-
HbIX 3/IEMEHTOB: BHYTPEHHWX YCTPOMCTB 34aHWii, HAPYXHON BHYTpU-
KBapTasibHOW U YIMYHOWM CETU, HACOCHbBIX CTAaHLWI M HanopHbIX Tpy6onpo-
BOAOB, OYMUCTHbIX COOPYXEHMI N YCTPOMCTB ANA BbIMNyCKa OUYMLLEHHbIX
CTOUHbIX BOJ B BOAOEM.

BHYTpeHHAA M BHYTpUKBapTasibHas CeTU pacCMOTpPEeHbl B pa3gene
«CaHuTapHo-TexHu4eckoe obopyaoBaHue 3aaHui». HapyxHas ynu4yHas
ceTb npeacTtaBnsieT cobon cucteMmy noaseMHbiXx TPpybonpoBoAOB, MPUHU-
MalLWMX CTOYHble BOAbI OT BHYTPWUKBApTalibHbIX CETEeN M TPaHCNOpTU-
PYIOLMX UX K HACOCHBbIM CTaHUMAM, OYMCTHLIM COOPYXXEHUSIM N B BOLOEM.

BopooTBoaswime cetm CTpoAT, NPeENMYLLECTBEHHO, CAMOTEYHbIMMU.
Ona 3Toro HeobxoAMMYLD TEPPUTOPUIO ropofa WM HACEeNEeHHOro MyHKTa
pasgensaT Ha 6accerHbl BOAOOTBEAEHUS (TeppuTOpUK, OrpaHUYeHHble
BoAOpasaenamun), rae COOTBETCTBEHHO pefibedy MeCTHOCTU MpokKnabiBa-
0T caMoTeyHble TpybonpoBOAbl YIMYHOW CETU U KOJJIEKTOPbI, T.€. y4yacT-
Kn cetu, cobupatowme CToYHbIE BOAbI C OAHOMO WUAW HECKONbKUX baccel-
HOB (puc. 7.1). B KpynHbIX ropoaax C CUbHO Pa3BUTOW FrOPOACKOWM CETbIO
KONNeKTopbl 60/bWNX pa3MepoB HEPEeAKO Ha3biBalOT KaHanaMu.

o

° ﬂ.‘q
\
) /\ 3 \\1

Puc. 7.1. Obwasa cxema
M  OCHOBHblE cCOOpyXe-
HUS KaHanuMsauuu Hace-
JIEHHOr0 NYHKTa:

I - III - 6acceliHbl Ka-
HanM3o0BaHus;

1 - rpaHuua ropoaa; 2 — rpaHu-
LUbl 6accenMHOB KaHaNM30BaHUS;
3 - ynu4Hasa ceTb; 4 — HanopHble
BOAOBO/bI; 5 — KONNEKTOPbI;

6 — rnaBHbIV KOMMEKTOP; 7 — aBapuiHble BbINYCKW; 8 — 3aropoAHbI WA OTBOAHOWN
KONNeKTop; 9 — BbINYCK B BOLOEM

Konnekropbl noapas3fensioTca Ha crefyowme Buabl:

a) KonekTopbl, cobuparLme CTOYHbIe BOAbl C OTAENbHbIX Haccen-
HOB BOAOOTBeEAEHUA,

6) rnaBHble KOJIIEKTOPbI, MPUHUMAOWME W TPaHCMNOpTUpYloLwme
CTOYHbIE BOAbI ABYX U 6onee KoNnekTopoB 6acceiHoB;

B) 3aropogHble KOJIJIEKTOPbI, OTBOASILLME CTOYHbIE BOAbl TPAH3UTOM
(6e3 npucoeanHeHus) 3a npenenbl 06beKkTa K HACOCHBLIM CTaHUMUAM, O4Yn-
CTHbIM COOPYXEHMSM UN K MECTY UX BbilyCKa B BOOOEM.

TpaccmpoBka KONNEKTOPOB O6bIYHO OCYLIECTBASAETCA MO MOHMKEH-
HbIM y4acTKaM MeCTHOCTM, 4To obecneumBaeT NpoknaaKy NpPUCcoeanHsSeMbIX
K HUM BblLLenexallunx y4acTKoB Y/IMYHOMN CETU HA MUHUMANbHOM rNybuHe.

BogooTBoasLasa ceTb BCeraa Ao/KHa 6bITb AOCTYMNHA A8 0CMOTPa,
NMPOMbIBKM W MPOYUCTKM OT 3aCOPEHUs, MO3TOMY Ha HEW ycTpausaloT
CMOTpOBbIe Konoaubl. 15 npuema atMocdepHbIX CTOUHbLIX BOA Npeay-
CMaTpMBalOT AOXAENMPUEMHUKKN, MNPeACcTaBnsAloWmne coboi Kpyrible wunn
NPAMOYrofibHbIe B MaHe KOMoALbl C METAN/IMUECKON peLleTKol CBepXy.

MepeceyeHne KONJIEKTOPOB C XENE3HbIMM AOPOraM1, pekamm, oBpa-
ramm OCYLLECTBNAIOT NyTEM YCTPONCTBa AKOKEPOB, 3CTakag u Ap.

Mpwn HeobxoaAnMMOCTM noagbeMa CTOYHbIX BOA Ha 6onee BbicOKMe OT-
MEeTKWN M3-3a HEBO3MOXHOCTU UX AalibHENLLIEro caMoTeYHOro TPaHCNOpPTU-
poBaHMA K OYUCTHbIM COOPYXEHUAM MM B BOAOEM Ha CETU YCTpauBaroT
KaHaJ/IN3aUuMNOHHbI€ HAaCOCHbI€ CTaHUMMN.

OUnCTHbIE CTaHLUMM npeagHa3HaydeHbl ANngd OYUCTKU CTOYHbLIX BOA U
nepepa60TKM nx ocapka. OUUCTHbIE COOpPYXEHUSA cneayeT pacnonaraTtb
HWXe Nno TeYeHUK PeEKU OTHOCUTESIbHO HacCe/leHHOro nyHKTa uan npo-
MbIWTIEHHOIO nNpeanpunaTnA, 6naro,u,apﬂ 4yeMy WUCKNK4YaeTCcd O0MnacCHOCTb
3arpsa3HeHns BogoemMa B npeaenax obbekTa. [ocne O4YNCTKU CTOYHbIE BOAbI
yepes cneunanbHble YCTpOVICTBa — BbIMYCKN — C6paCbIBaPOTC$| B BOAOEM.
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7.2. CxeMbl U CUCTEMbI BOAOOTBEeAEeHUs

CxeMbl BOAOOTBEAEHMS FOPOAOB WM MPOMbILWIEHHbIX KOMMIEKCOB
MOTryT 6bITb:

- LIeHTpann3oBaHHbIMH,
- [IeLeHTPaIN30BaHHbIMU,
- pervoHasbHbIMU.

Mpy UeHTpanu3oBaHHOW cxeMe CTO4YHble BOoAbl Bcex HaccenHoB
BOAOOTBEAEHMS HaMNpaBAsOT MO OAHOMY MW HECKONbKUM KOJJIeKTOpaMm
Ha elMHCTBEHHYIO AJ1S BCEro ropoja OYMCTHYI CTaHUMIO, KoTopasi pacno-
JIOXXEHa MO TEYEHMUIO PEKU, HUXKe ropoaa.

[leueHTpann3oBaHHbIe CXEMbI NPUMEHSIOT B KPYMHbIX ropoaax B
YCNOBUAX KakK CUJIbHO MEpecevyeHHoro, Tak M O4YeHb MJIOCKOro penbeda
MECTHOCTW. B 3TOM cfnlyyae ycTpavBaloT pailloHHY CUCTEMY BOAOOTBeAe-
HWUSI C CAMOCTOSITENIbHBIMW OUMCTHBIMU COOPYXEHUSAMMU.

Ons HeckonbKMX 6JIM3KO PacrosioXEHHbIX HaceseHHbIX MYHKTOB U
MPOMBbILWJTIEHHbIX I'IpG,CI,I'IpI/IFITVIVI B MPOMbIWNEHHbLIX W TYCTOHacCeNeHHbIX
paioHax CTpaHbl NPUMEHSIIOT perMoHasJibHbleé CXeMbl BOAOOTBEAEHMUS.
B I'IO,EI,O6HbIX cxXeMax npegycMmaTpuBaeTcd oAHa OYUCTHad CTaHUUA 60nb-
LWOWN MNPOM3BOAUTENIBHOCTM BMECTO HECKOSIbKMX MaslOMOLLHbIX OYUCTHbIX
COOPY>XEHUN.

B 3aBMCMMOCTM OT TOro, Kak OTBOAATCS 6blITOBblE, MPON3BOACTBEH-
Hble N aTMocdepHble CTOYHblE BOAbl — COBMECTHO WKW pa3fesibHO, cUcTe-
Mbl BOAOOTBEAEHUS MOXHO pa3aenunTb Ha obulecnnaBHble, pa3aesbHble
(NOMHbIE MW HENOJIHBLIE) N NonypasaenbHble (CM. puc. 6.2).

Moa obwecnnaBHOW MNOHUMAETCS
Takas cuctemMa BOAOOTBEAEHMS, NpU KOTO-
pOM CTOYHbIE BOAbI BCEX BUAOB OTBOAATCSA
K OYMUCTHbIM COOPYXEHUSM WUIN B BOAOEM
no eamHon cetun (puc. 6.2a). MNpu opraHu-
3aummn obllecnsiaBHOM CUCTeMbl B Nepuos
CUNbHBIX  A0OXAen npedycMaTpuBaeTcs
cbpoc yacTu CTOYHbIX BOA B BogoeM 6e3 a)
O4YNUCTKM (BBMAY 3HauUTeNbHOro pasbas-
neHns 6bITOBbIX CTOKOB aTMoOCdepHbIMU
ocagkaMn) yepes crneumasnbHble YCTPONCT-
Ba — JIMBHECMNYCKWN, pa3MellaeMble 06bl4HO
Ha rnaBHOM KonjekTope B6113n BogoeMa.

BBinyCK

-

Mpy paspaenbHOM cMcTeMe BOAOOT-
BeAEHWNS OTAesIbHble BUAbl CTOYHbIX BOA
OTBOASITCA MO CaMOCTOATE/NIbHbIM CEeTSM
(puc. 6.26).

MNMonHas paspenbHasi cHUcTeMma
BOAOOTBEAEHUNA UMEET HE MeHee ABYX Ce-

Ten (6bbiToBas u goxaesas). Ecnu cocraBebl

NMPON3BOACTBEHHbLIX M 6bITOBLIX CTOYHbIX =

BOA aHanornyHbl, TO MPOU3BOACTBEHHbIE

BOAbl OTBOASAT No 6bITOBOM ceTu. Hepeako

XapakTep 3arpsisHeHMs MpOU3BOACTBEH- ¢

HbIX CTOYHbIX BOJ, TaKOB, YTO COBMeCTHas Puc. 7.2. CxeMbl 06LecniaBHOM’

04YMCTKA UX C BbLITOBLIMW CTOYHbLIMW Boja- (&), pasaenbHon (6) w nony-

MW HEBO3MOXHa. B 3TOM cnyuyae ycTpau- Pa3AenbHOW (B) cUCTeMbl BOAO-

BalOT CaMOCTOSITENbHYIO CeTb AnA TpaHc- OTBEACHMs:

NMOpTUPOBAHUA MPOU3BOACTBEHHbLIX BOA. B, M, A - COOTBETCTBEHHO Obi-
TOBbl€, MNMPOMN3BOACTBEHHbIE 3a-

EavHas ceTb Ans oTBOAA aTMOCHEPHBIX U rpasicuupie (3) M yCIOBHO Yic-

YCIOBHO-YUCTbIX NPOM3BOACTBEHHbIX Tpie (y-u), aTMOChEpPHbIE CTOU-

CTOYHbIX BOJ Ha3blBAeTCs MPOU3BOACT- Hbie BoAbl; 1 — BOAoCHGpoCHast

BEHHO-A0)XAEBOM. kamepa; KOC - kaHanuM3aumoH-

HenosnHas pasfgesnbHasi cucrema HEIE ~ OHMCTHBIE  COOPYXEHWS,
JNIOC - nokKasbHble OYUCTHblE

BO,CI,OOT?E,D,EHVIFI ABNAETCA I'IpOMVE)KyTO‘-IHOﬁ COOpYXeHus NPOMBILLAEHHOrO
CTaanen CcTtpouTesibCTBa MOJIHOU pa3jeib- npeanpusitus; OC - coopyxe-
HOW CUCTEMBbI. I'IpM NMPOEKTUPOBAHUN HE- Hug OUYNCTKM IMBHECTOKOB
NoIHOM pa3p,ean017| CUCTEMDbI AoxaeBasd

CeTb He yCTpauBaeTcsA. OTtBOA aTMOCCbeprIX BOA B BOAOEM OCyLUeCTBNA-
€TC4 NO OTKPbITbIM JIOTKaM, KIOBETaM U KaHaBaM.
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Mpu nonypa3penbHOW cucTeMe BoAoOTBeAeHUS (puc. 6.2B) B Mec- [na nomeToK
Tax MnepeceyeHnsi CaMOCTOSITENbHbIX BOAOOTBOASILUMX CETEN UMEKTCs BO-
[ocbpocHble KaMepbl A/l 0TBOAA Pas/iMyHbIX BUAOB CTOYHbIX BOA, MO3BO-
NAoWMe OCyLLeCTBASATb Nepenyck Haubonee 3arpsisHEHHbIX AOXAEBbIX
BOA4 MNPV MasblX pacxoaax B ObITOBYK CeTb W OTBOAMTb MX MO €AUHOMY
KOSIJIEKTOPY Ha OYMCTHbIE COOPYXEHUSI, @ MpU NMBHSAX cbpacbiBaTb CpaB-
HUTENbHO YNCTblE AOXAEBbIE BOAbl HEMOCPEACTBEHHO B BOAOEM.

Obwwme
cBeneHus o
cncremax BuB

PaccMoTpeHHble cuCTeMbl BOAOOTBEAEHUS WMEKT AOCTOMHCTBA U
HeAoCTaTKu. Hanpumep, NpOTAXEeHHOCTb ceTn obLiecnnaBHON CUCTEMbI Ha
30 - 35 % MeHblue NPOTAXEHHOCTU ABYX CAMOCTOSATE/bHbIX CETEN MOSIHOM
pasgenbHon cucteMbl. OAHaKo 3aTpaTbl HA CTPOUTENLCTBO CeTU npu 06-
LecrnsiaBHON cucTeMe 3HauyuTenbHo 6onblie, YeM MNpu MOAHOM pasfenb-
Hol. CTpouTenbCTBO oblecnnaBHbIX CUCTEM BOAOOTBEAEHUS Lenecoob-
pa3sHO OCYLECTBAATL MUWb B TeX cay4dasx, Koraa TpebyeTcs oumcTka
CTOYHbIX BOA TOJIbKO OT rpybbiX MexaHU4Yeckux npuMecen n npu Hanuyum
BOAOEMOB C 60nblwMM AebUToM BOAbI.

OnpeaeneHHble MpPeuMyLlecTBa C TOYKM 3PEHUS CaHUTAPHOro COo-
CTOSIHUSA HaceneHHbIX MYHKTOB MMEET MnoJlypasfefibHasi cucteMa BOAOOT-
BeAEeHUsl, Npu KOTOpol c6poc aTMOCKhEpPHbIX BOA B BOAOEM OCYLUECTBASET-
ca nepuoanyeckn (TofbKO MPU CUbHBIX AOXAAX), UTO MPaKTUYECKM MUC-
KItoYyaeT 3arpsisHeHWe BogoeMa. OAHako MosypasfenbHas cucTeMa He
noslyymsa WUPOKOro pacrnpocTpaHeHWUs BCMEACTBME BbICOKOM CTOMMOCTM
CTpouUTENbCTBA.

Cucrembl
M CXeMbI
BOOOCHabXeHWs

McTouHWKK BO-
NOCHabYXeHWs U
BOA03abopbl

B Hawen cTpaHe Haubonblee pacnpocTpaHeHne WMeeT MnonaHas
pasgenbHas cuctema BOAOOTBeAeHMs. Ha NMpoMbIWIeHHbIX NpeanpusaTnax
NpUMeHsIoT oblecnnaBHble UKW pa3aesibHble CUCTEMBI.

Bblbop TOM MAM MHOM CUCTEMbI U CXEMbl BOAOOTBEAEHUS LOKEH
NpoOM3BOAUTBLCSA Ha OCHOBE TLLATE/IbHOMO M3Y4YeHMUs CoCTaBa M CBOWCTB
CTOYHbIX BOA, UX KOMMYECTBA, @ TakKXe BCEX KOHKPETHbIX YCI0BUIA NpOEK-
TUPOBaHWUA, BK/OYas KakK CaHWTapHble, TakK U TEXHUKO-3IKOHOMMUYECcKue
coobpaxeHus.

v

Ouuncrka
NPUPOAHOM
BOAbI

7.3. HopMbl BogooTBeaeHUs. PacueTHble pacxoabl

Hacocbl n
HAacoCHble
CTaHUMn

OcHoBHoe Tpe6oBaHue, NpeabsaBIsSeMoe K BOAOOTBEAEHU0, — obec-
rneyeHme Nponycka Yepes BOAOOTBOAALINE CETU M COOPYXKEHUSA PACUETHO-
ro pacxoda CTOYHbIX BoA. YTo6bl onpeaennTb pacyeTHbIl pacxod CTOUHbIX
BOA4, HEO6XOAMMO 3HaTb UMCNEHHOCTb HaceneHuMss U MMeTb MoApO6GHble

1
% %x CBeZeHMs1 O NPOMbILUNEHHbIX NPeanpuaTUsX.
5{ Q_§ HopMo#i BopooTBeAeHUs HasblBaeTCs pacxod CTOYHbIX BOA,
g 8 g N/CyT, Ha OAHOrO XWTens, MOSb3YOWEerocs KaHanuMsaunen, uanm Konude-
%;’ o | CTBO CTOYHbIX BOA (M®) Ha eaMHMLY NPOAYKLUMM, BbIMyCKaeMoil npeanpu-
g[ < =| ATvem. Pacxon 6bITOBbIX CTOYHbIX BOA 3aBUCUT OT 4YMCia XUTenewn, nosb-
n% q'a 3YIOLWMXCS KaHanusaumemn, n HopMbl BogooTBeaeHUs 6bIToBbIX BoA. HopMa

BOAOOTBEAEHUA paBHa HopMe BoAonoTpedreHnsa n npuHumaetca no CHul
2.04.02-84*,

CTOoYHbIE BOAbl MOCTYNakT B BOAOOTBOAALLYHO CETb HEPABHOMEPHO B
TeueHue roga v CyTokK. HepaBHOMEPHOCTb UX MOCTYM/IEHUS MOXET Xapak-
Tepu30BaTbCS CTyMeHYaTbiM UKW MHTErpanbHbIM rpaduKoM, aHaNOrMYHbIM
COOTBeTCTBYOWEMY rpaduky BogonoTpebneHums.

PacueTtHble 0bwme MakcuMManbHble U MUHUManbHbIE pacxoabl CTOY-
HbIX BOA ONpeaensdrTCa KakK npousBeaAceHUda CpegHECYTOYHbIX (3a FO,CI,)

5%
Gg
O

BOAOOTBEAEHUS

o pacxofoB CTOYHbIX BOA Ha KoadduuneHTbl obuwen HepaBHoMepHOCTU. Ko-
5— §>< apdunumeHT obuieir HepaBHOMEPHOCTM — 3TO Npomn3BedeHne KoapduuneH-
% 8_§ ToB cyTouHon (K,,;) n yacosor (K,) HepaBHOMePHOCTU: Kogy = Keyr K.
Q S Q PacueTHble pacxoabl CTOYHbIX BOA MOryT 6biTb onpegeneHbl no cne-
'g S@ ayowmm dpopmynam:
E[GEJ T AN 6bITOBbIX CTOYHbIX BOZ OT ropoja
m
= Qep.cyr = NN,/1000 [M/cyT];
(=i nN 3 .
(o] 8 qMaKc.cyT = 1006 KcyT = Qcp.cyT ' KcyT [M /CyT],
B X
D
ST nN nN 347
5 é Quarcs = Quakc.cyr /24-K, = m KCyT K, = 24716700 K06Lu [M/4];
nhN
=—2 K, [cl
42 qMaKc.c 24 . 3600 o6y
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Ana Npon3BoACTBEHHbLIX CTOYHBLIX BOA
Qep.cyr = MMy, [MP/cyT];
mM._,, -1000

qMa/«:c T — KL/ [J'I/C],
’ T - 3600

rae N, — pacyeTHoe YMCNO XWTenei; n — cpeaHss HOpMa BOLOOTBEAEHUS
Ha OAHOro XWTens, n/4yen; m — HOpMa BOAOOTBEAEHMS MPOU3BOACTBEH-
HbIX BOA; M, Mo, — KONMMYECTBO BbiMyCKaemMow NpoayKLuW, COOTBETCT-
BEHHO, 3a CYTKW W 3@ CMEHY MpPOAO/IKUTENbHOCTbIO T, Y.

Yactb 8. KaHanu3auMOHHbIE CETU U COOPYXKEHUA Ha HUX

MpoekTnpoBaHne BOAOOTBEAEHMS OCYLLECTBASETCS B COOTBETCTBMMU
co CHwul 40-03-99 (B3ameH CHwull 2.04.03-85), raoe npuBeaeHbl HOpMa-
TUBHblE MaTepuasnbl Ana Bblbopa CMCTEMbl BOAOOTBEAEHMUS, TUNA U onpe-
AeneHns pa3MepoB BOAOOTBOASALLMX COOPYXEHWIN, pacyeTHbIX pacxoaoB
CTOYHbIX BOJA, MMApPaB/IMYECKOro pacyeTa BOAOOTBOASALUMX CETEN, TexXHOo-
JIOFMYECcKOro pacyeTa OYUCTHbBIX COOPYXEHUN U Mp.

BogooTeBeaeHne NpPOEKTUPYETCS Ha ornpeAeneHHbl pacyeTHbIn ne-
puoA, B Te4eHne KOTOPOro OHO AO/IKHO MMETb He06X0AMMY0 MPOMNYCKHYHO
CNoCOB6HOCTb U COOTBETCTBOBAaTb CBOEMY Ha3HauyeHuto 6e3 nepecTpoiiku.
Ona ropogos aTOoT Nepuog coctasnseT 20 - 25 net, a 4nsgd NpoMbILEH-
HbIX MpPearnpusaTUiA OH paBeH CPOKYy paboTbl MpeanpusaTUS C pacyeTHOM
NPOV3BOAUTENBbHOCTLIO.

8.1. CxeMbl BOAOOTBOAALLMNX ceTen

TpaccMpoBKa BOAOOTBOASILLUMX CETEW 3aBUMCUT, B OCHOBHOM, OT
penbeda MeCTHOCTU, FPYHTOBbLIX YCMOBWI W PACrofOXEHUS BOLOEMOB.
MpoeKTUpoBaHUE CeTEl OCYLLECTBAAETCS B Takoli NocnenoBaTe/lbHOCTU:

a) TeppuTopuio KaHanusyemoro obbekTa pasgensatoT JIMHUAMU BO-
popasaenos Ha 6accelHbl BOAOOTBEAEHUS

6) NO MOHMXEHHbLIM MECTaM TPacCUPYIOT KONEKTOPbI 6accelHoB;

B) TPacCMpYIOT raBHble M 3aropofiHble KOIEKTOPbI, NepexBaTbiBas
KONNEKTOPbl 6aCCENHOB B HAMPaBNEHUN K OUMUCTHbLIM COOPYXEHUSAM;

r) TpaccupyloT Y/MUHbIE CETU K KOJIJIEKTOPaM C TakKUM pacyeToM,
yTO6bI KaXkaas BeTKa YJINMYHOW CETU UMeNIa MUHUMANbHYIO ASINHY.

Mpn pacuyeTe ceTn onpenenstoT MecTa PacroSIOKEHUS HACOCHbIX
CTaHumn. Hambonee uenecoobpa3Ho pasMewlaTb UX B Tex MecTax, rae
OTAENbHbIE KOJIJTIEKTOPLI, noagxoadawune K HaCoCHOM CTaHUuUn, MMerT oaun-
HaKOBYO My6UHY 3an0XeHus.

Benay 6onblworo pasHoobpasnst MECTHbIX YCNOBUA HE MpeacTaBs-
€TCA BO3MOXHbIM UCMOJSIb30BaTh TUMOBLIE PELUEHUS CXEM BOAOOTBOASALLNX
ceten. BcTpevawwmecs Ha npakTuke cxembl NpUBANXKEHHO MOryT 6biTb
KnaccmduumpoBaHbl cneayowmm obpasom:

nepneHAauKynsipHas cxeMma (puc. 8.1a) - konnekrtopbl 6accein-
HOB TpacCMpOBaHbl NepneHANKYNSPHO HamnpasfieHUIO ABWMXEHUS BOAbl B
BojoeMme. [laHHas cxeMa, B OCHOBHOM, NMpuMeHseTcs ans cbpoca B BoAO-
€M aTMoCdepHbIX CTOUYHbIX BOA;

nepeceyeHHana cxema (puc. 8.16) — KkonnekTopbl baccerHoB Tpac-
CMpOBaHbl NeprneHANKYASPHO HanpaBieHUIO ABUXEHUS BOAbI B BOLOEME U
nepexBayeHbl [/1laBHbIM KOJIJIEKTOPOM, TPacCUpOBaHHbIM MnapasfesnibHo
peke. O6bIYHO TaKylo CXeMy MPUMEHSIOT NpU MIaBHOM NajeHun penbeda
MEeCTHOCTW K BOAOEMY U NpU HEOH6XOANUMOCTU OUMUCTKM CTOYHbLIX BOA;

napannenbHas cxeMma (puc. 8.1B) - Konnektopbl 6acceliHoB
TpaccupoBaHbl NapassiefibHO HarnpasfeHUIo ABUXEHWS BOAbl B BOAOEME
nnn noa HeboNblWKMM YTIOM K HEMY M NepexBayeHbl raBHbIM KOAEKTO-
poOM, TPaHCNOPTUPYIOLWMUM CTOYHbIE BOAblI K OYMCTHBIM COOPYXXEHUAM nep-
NeHAMKYNSAPHO HanpaBneHUo ABWXKEHWS BOAbl B BoAoeMe. ITy CXemy
NPUMEHSAIOT NP pe3KoM nageHuun penbeda MecTHoCcTn K BogoeMmy. OHa no-
3BONSET UCKIOUUTL B KON/IeKTopax 6acceiHOB KaHanM30BaHWUS MOBbIWEH-
Hble CKOPOCTU ABWXEHUS, Bbi3blBaloLMe pa3pyLleHne TpybonpoBoaos;

30HHasA cxeMma (puc. 8.1r) — TeppuTOpMs BOAOOTBEAEHMSA pa3bu-
BAETCS Ha ABE 30Hbl: C BEPXHEN CTOYHblEe BOAbl OTBOAATCS K OYMUCTHBIM
COOPYXEHUSIM CaMOTEKOM, a C HWXXHEM OHM nepeKkayMBatoTCs HACOCHOM
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cTaHuuel. Kaxaas 30Ha MMeeT CXeMy, aHaNorMyHyto nepecevyeHHomn cxe-
Me. 30HHYIO CXEeMY MPUMEHSAIT MpU 3HAUYUTEIbHOM WN HEpPaBHOMEPHOM
nageHun penbeda MeCTHOCTU K BOAOEMY W MPWU OTCYTCTBUM BO3MOXHOCTU
OCYLLECTBUTb BOAOOTBEAEHMNE CO BCEN TEPPUTOPUM CaMOTEKOM;

paamanbHas cxeMma (puc. 8.1/) — 0UYNCTKA CTOUHbIX BOA OCYLLECT-
BNIAEGTCS Ha ABYX MM 605ee OYUCTHBLIX CTAHLUMAX; MpU 3TOM CTOYUHbIE BO-
AObl OTBOAATCSA C TEPPUTOPUN AELEHTPaNU3oBaHHO. [JaHHy CXeMy npume-
HSIOT NMPU CNOXHOM penbede MECTHOCTU M B 60/bLUMX ropojax.

Puc. 8.1. BapuaHTbl CXeM BOAOOTBOASILUNX CETEN:
a - nepneHaukynspHas; 6 — nepeceyeHHas;

B — nMapannenbHas; I — 30HHas; 4 — paAvanbHas;

1 - konnekTopbl 6acCEMHOB KaHaNN30BaHUS;

2 - rnaBHbIN KonnekTop; 3 - rpaHuua 6accenHoBs
KaHanusoBaHusa; 4 - Bogopasaen; 5 — HanopHbIi
Tpybonpoeog; 6 — BbiNyCK; 7, 8 — rNaBHble KONNEK-
TOpbl BEPXHEN U HUXKHEN 30H

Mpn NpoekTnpoBaHWKN MO TON UKW MHOM PACCMOTPEHHOW CxeMme Tpe-
byeTtcsa cobnogaTth cneayuwmne obwme ycnoBus:

- NMHUN BOAOOTBOASALIEN CETUM CnedyeT NpoknaibiBaTb MPSAMOSU-
HEelHO; B MeCcTaxX M3MEHEHUs YK/IOHa JIMHMM UNKn AuaMeTpa Tpy6, noBopo-
TOB CETW, a TaKXe B MecTax COeAMHEHUS HECKOJIbKUX JIMHUIN HeobxoanMo
yCTpauBaTb KOMOALbI;

— MOBOPOTbl JIMHUM U MPUCOEAUHEHUS K HUM clefyeT BbINONHATb
noa yrnom, paBHbIM Man MeHbwum 90°,

Mpu NPoOeKTUpOBaHUM BOAOOTBEAEHUS 0cO60e BHMMaHWe yaenswoT
TPacCUPOBaHMIO YJIMUHbIX CETEeM.

PaznunuyatoT TpU CXeMbl TPACCUPOBAHUS YSIUUHbBIX CETe:

o6bemnrowas TpaccMpoBka (pyc. 8.2a) — ynuuHble CeTU onos-
CbIBAlOT KaXAbli KBapTas CO BCEX YETbIPEX CTOPOH. DTy CXEMY MPUMEHS -
tOT MPU MNJIOCKOM pefibede MeCTHOCTM U BOoNbUNX KBapTanax;

TpaccupoBKa NO NOHMXEHHOW CTOpoHe KBaptana (puc. 8.26)
— Y/INYHbIE CETU MPOJSIOXKEHbI NNWb C MOHUXEHHbIX CTOPOH 0b6CnyXnpae-
MbIX KBapTasoB. DTy CXEMy MWCMONAb3YT MNpU 3Ha4YUTENIbHOM MNafeHUK
penbeda MEeCTHOCTHU;

ype3KBapTaJibHas TpaccupoBka (pyc. 8.2B) — ynU4YHble CETU
NPOJIOXKEHblI BHYTPM KBapTasioB. [laHHasi cxeMa Mo3BOMSET 3HAYUTENLHO
COKpaTUTb MPOTSHKEHHOCTb CETU, HO 3aTPYAHSIET €e 3KCnyaTaumio.
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Puc. 8.2. TpaccnpoBKa y/MYHbIX CETEN:
a - obbemnoLlas TpaccMpoBska; 6 — TpacCMpoBKa Mo NMOHMXXEHHOM CTOPOHE KBapTa-
na; B - ypeskBapTa/ibHas TpacCcupoBka

8.2. YcnoBusi npueMa CTOYHbIX BOA B HAPY>XHY1O
BOAOOTBOASALLYIO CE€Tb

B0O3MOXHOCTb NMpuMeMa pasfiMYHbIX KaTeropuMm CTOYHbIX BOA B BOAO-
oTBOASALLME CETM pa3aeibHOM K obuiecnaaBHOM CUCTEM BOAOOTBEAEHUS
onpenenaT UCX0As M3 COCTaBa 3arps3HEHWI 3TMX BoA W Lenecoobpas-
HOCTU COBMECTHOW WX OYUYUCTKU C YUYETOM CaHUTApPHO-TUIMEHUUYECKUX W
TEXHUKO-3KOHOMMYECKUX MoKa3aTenen.

CoBMecCcTHOe oTBeAeHMEe M O4YUCTKa 6bITOBbIX U NMPoOn3BOACTBEHHbIX
CTOYHbIX BOJ, KaK NpaBuiio, ABNIAKOTCA Hanbonee LI,EJ'IECOO6p33HbIMM no
TEXHUKO-3KOHOMNYECKNM MOKa3aTesidAM, HO B paAe C/ly4YaeB OKa3bIBAlOTCA
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HeAONYCTUMbIMW U3-3a HaInuua B MNPOM3BOACTBEHHbLIX CTOYHbLIX BOAAX
BpeAHbIX U S400BUTbLIX BewecTB. B Tex cnyyaax, Kkorga coBMecTHOe oTBe-
AeHue 6bITOBbIX M MPOU3BOACTBEHHbLIX BOA HE YyAOBMETBOPSET onpeae-
NIeHHbIM YCNoBUAM (M3n0XeHHbIM B CHUI, npaBunax TeXHUYECKON 3KC-
nayataunu KaHanuMsauuu u npasBuiax npuemMa npousBOACTBEHHbIX CTOY-
HbIX BOA B 0b6weropoackme KaHanusauuun), OHUM OTBOASTCH M OUYULLAIOTCS
pasgenbHO U MOryT 6bITb MPUHATHI B BOAOOTBOASLLME CETU TOSIbKO Mocne
npeasapuTeNlbHON OYUCTKU.

B ropoackyto cetb He MOryT 6biTb MPUHSATLI 6€3 npeaBapUTesbHOMN
OYUCTKM MPOU3BOACTBEHHbIE CTOYHbIE BOAbl, COAepXalune BOJIOKHUCTbIE
BellecTBa, XWpbl, Macna, cMosnbl, 6€H31H, HedTenpoayKTbl, SAOBUTbIE U
Apyrve BellecTBa, OKa3sblBaloluMe paspyliarllee AencTBMEe Ha mMatepuan
Tpy6 W aneMeHTbl COOpyXeHuii. TemnepaTypa MNpPOM3BOACTBEHHbIX CTOY-
HbIX BOA He gosmkHa npesbiwaTtb 40 °C. He ponyckaetca Takxe cbpoc
BOAbl, KOTOpasi MOXeT BblAENSATb SA0BUTbIE WM B3pblBOOMNACHbIE ra3bl, a
TaKXe CTOYHbIX BOA 3aBOAOB YEpPHOW MeTanyprum, MawMHOCTpOUTENb-
HbIX, XUMNYECKNX KOMOUHaTOB U Aap.

Ha npou3BOACTBEHHbIX CETAX CO CTOKAMW KWUC/bIMW, PaAMOAKTUB-
HbIMWU WM BbIAENSIOWMMM B3PbIBOOMNACHbIE Fasbl HEO6X0AMMO yCTaHaBU-
BaTb COOTBETCTBYIOLUME AHANM3ATOPbl, MOKAa3aHMsA KOTOPbIX MOryT nepe-
AaBaTbCA Ha pacctosiHve. Mpu HapyweHuuM aboHeHTaMu npaeun c6poca
CTOYHbIX BOZ B OBLLEropoAckue CETU KOHTPOJIbHbIE MPUBOPbLI AO/KHbI Ad-
BaTb COOTBETCTBYIOLUME CUIHAsbl M MMMNYNbChbl HA 3aKpbiTUE 3aABMXKKW Ha
BbIMYCKe CTOYHbIX BOA.

8.3. OCHOBHbIe CBeAeHUSA MO pacueTy ceTel U COoOpYy>KEeHUM

BoaooTBOASILLYIO CETb PacCYMTHLIBAOT Ha 4YacTMUYHOE HaMoJSIHEHUe
Tpy6. CaMOTeUHbI PEXUM TEYEHUS C YACTUYUHBLIM HaMoJIHEHUEM CEYEHUS
Tpy60nNpoBOAOB MO3BONSET:

— co34aTb HEKOTOPbLIA pe3epB B ceyeHun Tpyb ans nponycka pac-
X04a, NpeBbIWAOLWEro pacyeTHbIN;

- cosfaTb Nyywne ycnoBus AN TPaHCNOPTUPOBaHWUS B3BELUEHHbIX
3arpsa3HeHui;

- obecneunTb BEHTUNALMIO CETU ANS yOaneHna BblAENAWNXCA U3
CTOYHOM XMAKOCTU BpeAHbIX N ONACHbIX ra3os.

CteneHb HanonHeHus Tpyb xapakTepusyetcst oTHoweHnem h/d.

MMapaBnMYyecknini pacyeT CeTu MNpPOM3BOAUTCS C MCMNOMb30BaHWEM
¢dopMyn yCTaHOBMBLUErOCS PAaBHOMEPHOIO ABUXEHUSA:

=ov; | = A vt
a9 ! 4R 2g
rAe g — pacxof CTOYHbIX BOA; @ — MJIOWAaAb XUBOMO CEYEHUS; V — cpeaHss
CKOPOCTb ABMXXEHWUS XUAKOCTW; i — rMApaBANYECKUA YKIOH; A — KO3 Pu-
UMEeHT ruapaBiNYecKoro TpeHus; R = w/x — TuApaBAWYecKkuii paauyc
(38€ecb ¥ — CMOYEHHDbIV NEpUMETP); g — YCKopeHune cBo60aHOro nageHus.

KoaddpuumneHT rmapaBanmyeckoro TpeHns A 3aBMCUMT OT LIepoxXoBa-
TOCTM cTeHok TpybonpoBogoe (nNpuvHuMMaembix no CHwull) n uncna Pen-
HOMbACA, a TaKXe OT BA3KOCTU XUAKOCTHU.

[Ona rmapaBnnMyeckoro pacyeta BOAOOTBOASALLEN CETU MCMOMb3YIOT
Takxe copmyny Llesn: v = cyRi, B KOTOpOii KOI(PULMEHT ¢ onpeaens-
eTcsa no gopmyne MNaBnoBCKOro.

PacuyeTbl BbIMOAHAKT No Tabnvuam MM HOMOrpamMmaMm, COCTaBfleH-
HbIM MO yKa3aHHbIM opMynam.

KoHeuHon uenblo rmapaBamMyeckoro pacyera BoAOOTBOASLWMX ceTeln
ABNAKOTCA onpeageneHne guaMeTpoB N YyKJIOHOB TPY6OI'IPOBO,CI.OB, a TakK-
)€ COoCTaBJieHne MpoAgoJIbHOIro npognis cetu.

I

[nsa cTpouTenbCcTBa BOAOOTBOASALLMX CETEN MPUMEHSIOT Tpybbl pas-
HOOb6pa3HbIX CeYeHU — KpYrible, NOAYKPYrfble, OBajlbHblE U 3AAUNTUYE-
ckne. Hanbonee yacto Tpybbl Kpyrnoro cevyeHus, Tak Kak oHum obnagator
Nyylwen NponycKkHOM cnocobHOCTbio, 6onee NpocTbl U SKOHOMUYHbI B U3-
roToBfieHnun. Mpu yCTPOMCTBE OTKPbLITbIX KaHanioB MPUMEHSIIOT CeYeHUs
NpSAMOYroNbHON M TpanewueuaanbHOM (HopMbl.

B 3aBMCMMOCTM OT CUCTEMbl BOAOOTBEAEHMWS MPUHUMAIOT Cleayto-
lwne MUHUMasbHble AnameTpbl Tpy6 ynWUHbIX ceTeiln: npu NOJSIHOW pas-
nenbHon cucteme — 200 MM ans 6biToBol cetTn n 250 MM AN A0XAEBOW,
npu obwecnnasHon cumcteme — 250 mMmM.
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B TpybonpoBoaax 6bITOBOV BOAOOTBOASLLEN CETU pacHeTHOE Ha-
NnoJsIHeHWe peKoMeHAyeTCsl MPUHUMaTb B 3aBMCUMOCTU OT AnameTpa Tpyb6:

avameTp Tpy6, MM............. 150-300 350-450 500-900 6onee 900
h/d (He 60nee).....c.cvvvivennnnns 0,6 0,7 0,75 0,88

B Tpy6onpoBoaax A[o0XAeBOW BOAOOTBOASILLEN CETU MOJSIHOM pas-
AenbHOM cucTeMbl U B Tpybonposogax ceTn obwecnnaBHOW CUCTEMbI Cle-
AyeT NpMHUMaTb NOJSIHOE HamnoJIHEHMe.

B cocTtaB CcTOuYHbIX BOA BXoAAT rpyboancnepcHble npuMecn (necok,
wnak, 6on ctekna u Ap.), KOTOpble TPAHCMOPTUPYIOTCS NNLWb NPU 3HAYN-
TeNnbHbIX ckopocTax. CamMooumwarowen (M1 KpUTUUYECKon) HasbiBaeTcs
CKOpPOCTb, COOTBETCTBYIOLLASA MOSIHOMY B3BELIMBAHMIO MOTOKOM MMELNX-
CS B HEM 3arpsi3HeHWi. MMHMManbHble pacyeTHble CKOPOCTU cneayeT Ha-
3Ha4yaTb He MeHee CaMOOUMLLALWNX CKOPOCTEN, NPUHUMAEMbIX B 3aBUCU-
MOCTW OT AMaMeTpOoB 6bITOBOIM KaHaMN3aLMOHHOM CeTu:

Tabn. 8.1. MMHMMa bHblE 3HAYEHMS CKOPOCTEN TeYEHUS CTOYHbIX BOA

150- | 300- | 450- | 600 - | 900 - | 1300 - | 1500 n
250 400 500 800 1200 1500 | 6onee

OnameTp TpybbI, MM

Camoouuwiaroas

0,7 0,8 0,9 1,0 1,15 1,3 1,5
CKOpOCTb, M/C

Ona npeaynpexneHnst MHTEHCUBHOIO UCTUPAHUS MOBEPXHOCTU TpYy-
60MpoBOAOB MECKOM, COAEPXALUMMCS B CTOYHOM XWAKOCTU, BO3HUKaKOLLE-
ro npu 60NbWNX CKOPOCTSX €€ TeYEHWUS, MOC/eAHIO cneayeT OorpaHuyn-
BaTb. B MeTannuuyeckmx TpybonpoBoAax HE PEKOMEHAYEeTCs AOonycKaTb
ckopocTb 6onee 8 M/c, a B HeMeTanan4veckmnx — 6onee 4 m/c.

Mpu npoekTMpoBaHWn 6LITOBOW BOAOOTBOASALLEN CETM MUHMMAaJsb-
HbIW YKJIOH Tpy6 MOXHO onpeaenuTb no npubnwxeHHon dopmyne:

i=1/4d,
rge d — BHYTpeHHWI AnameTp Tpyb, MM.

CTOMMOCTb M CPOKM CTPOMTENbCTBA BOAOOTBOASILLEN CETM B 3HAuM-
TENbHOW CTENEHU 3aBUCAT OT rNy6uHbI 3anoxxeHuss Tpybonposoaos,
KOTOpPYO NMPpUHMMAKOT MO BO3MOXHOCTU MI/IHI/IMaJ'IbHOVI, y4yunuTbiBada crneayto-
Wwme TpeboBaHus:

1) npenoxpaHeHMe CTOYHbIX BOA B TpybonpoBoAax OT 3aMep3aHus;
2) 3awmTy Tpyb OT MeXaHUYECKNX NOBPEXAEHNI;

3) obecneuyeHne BO3MOXHOCTU MPUCOEAMHEHUS BHYTpPUKBapTaib-
HbIX CETEeN K Y/IMYHbIM.

1. TemnepaTtypa 6bITOBbIX CTOYHbIX BOA Ha BbiMyCKe U3 3A4aHUN UK
COOPYXEHUIM He cHumXaeTca Huxke 7 °C paxe B camMoe X0n04HOe Bpems
roga, 4Tto MO3BOMSET MNpokfadbiBaTb BOAOOTBOAsSLWME TpybonposoAbl Ha
rnybuHe MeHbweln, 4yeM rnybuHa npomep3aHus rpyHTa. MWHUManNbHYO
rnybuHy 3anoxeHus TpybonpoBoAOB creAyeT NpUMHMMaTb Ha OCHOBaHWMU
onblTa 3KcnayaTauMmM BOAOOTBOASWMX CETEN B aHaNOrM4yHbIX YCIOBUAX.
Mpu OTCYTCTBMM TAKOro OMNbiTa HaMMEHbLY FNyH6UHY 3an0XeHus oT no-
BEPXHOCTU 3eMNKN A0 N0TKa Tpyd MOXHO onpeaensaTb No gopmyne:

h = hnpOM - €,

rae hppow — TNybvHa npoMepsaHus rpyHTa, M; € — BeuMuuHa, npuHuMae-
mMasa pasHon 0,3 M ansa Tpy6 anametpom go 500 mm n 0,5 M - gna Tpy6o-
npoBoAoB 6onbLlero anameTpa.

2. nybuHy 3anoxeHna BOAOOTBOASAWMX TpybonpoBoaos Heobxoam-
MO HasHauyaTb C TaKMM pacyeToM, 4TOobbl MCK/IOYanacb BO3MOXHOCTb pas-
pyweHus Tpy6 BpEMEHHbLIMW AMHAMUYECKMMU HArpy3kaMum oT TpaHcrnopTa.
Hanpumep, ansg kepamumyeckux Tpyb paccTtossHMe OT MOBEpPXHOCTU 3eMJn
po Bepxa Tpy6 nonkHO 6bITb He MeHee 0,7 M. lNMpu Heob6xoaAMMOCTU YK-
nagku cetel Ha MeHbllelh rnybuHe cnepyet npuMeHaTb Tpybbl M3 6onee
npoyHoro Matepuana (Hanpumep, xenesobeToHa).

3. Tpebyemyto rnybuHy 3anoxeHuss TpybonpoBoAoB onpeaenstoT
pacyeToM OAHOBpPEMEHHO C MOCTpPOeHMeM Npoduas BOAOOTBOASALLEN CETH.
HauanbHyto rnybuHy 3anoxeHuss TpybonpoBoAOB Y/IMUYHOW CETU onpege-
NS0T C y4ETOM NpUCOeAMHEHUS BHYTPUKBapTalbHOM CEeTU U BHYTPEHHUX
KaHanM3auMOHHbIX YCTPOUCTB 34aHWN.

MakcumanbHas rnybunHa 3asioxeHusi TpybonpoBoaoB BOAOOT-
BOASILLEN CeTu 3aBUCUT OT criocoba npousBoacTea paboT (OTKPbLITbIN UK
3aKpbITbIN) U FPYHTOBbIX YCNOBWUIA. [pn OTKpbITOM cnocobe NpoM3BOACTBA
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pabot rnybuHa 3anoxeHus TpybonpoBOAOB B CyXWMX FpyHTaxX He AO/KHA
npesbiwaTte 7 — 8 M, B BOAOHACbIWEHHbIX — 5 — 6 M. lpn 3aKpbITOM Cro-
cobe npoussoacTBa paboT (WuToBas Npoxoaka) rnybuHa 3anoxeHus cetm
npakTM4yeckn He orpaHumumBaeTcs. OAHAKO CTOMMOCTb CTPOUTE/NbCTBa
Tpy60onpoBOAOB 3aKpbITbiM CMNOCO60M Aaxe C NMpUMEHEHMEM COBPEMEHHbIX
npMeMoB Npou3BOACTBa paboT elle CpaBHUTENbBHO BenvKa, NO3TOMYy ray-
6uHy 3anoxeHns ceTn cnegyeT orpaHnuymMBaThb.

Mpn npoekTupoBaHuM ceTen BoaooTBeaeHUs TpebyeTcsa yBs3ka
pacnonoxeHmsa TpybonpoBoAoOB B NMOMepevyHOM CeYeHUW MpoesfoB C pac-
NONOXEHNEM APYrnX NOA3EMHbIX KOMMYHUKALUMWNA.

8.4. YcTpoicTtBo un o6opyaoBaHMe BOAOOTBOASALLNX CETEN

MpuMeHseMble AN yCTpOMCTBa BOAOOTBOASLWMX CeTeiln maTepuanbl
AOMKHbI 0bnajaTb A0OCTAaTOYHOM MPOYHOCTBI, BOAOHEMNPOHWULLAEMOCTbIO,
YCTOMUMBOCTBIO K KOPPO3UN U UCTUPAHUIO, UMETb M1aAKyto MOBEPXHOCTb
(MMHUManbHOE ruapaBaAnyYeckoe COMpoTMBAEHUE) U Hebonbluyl CToM-
MOCTb. Takmm TpeboBaHMsAM B Hambosblle CTeneHun yAOBNEeTBOPSIOT Ke-
pammnyeckune, 6eToHHble, xenesobeToHHbIe 1 acbecToueMeHTHbIe Tpybbl, a
TaKXe KMpNuY u xene3obeToH, N3 KOTOPbIX BbIMOAHAKT KOMIEKTopbl. s
yCTpONCTBa BOAOOTBOAALMX CETEN B MOCAEAHNE rOAbl MPUMEHSAIOT TakxXe
NOSINSTU/IEHOBbIE, MOJIMBUHUIXIOPUAHbIE, MOAUMPONUIEHOBble Tpy6bl.
HanopHble KaHann3aumoHHble TpybonpoBoAbl M3roTaBAMBAOT U3 4UyryHa,
cTtanun n acbecrouemeHTa.

Kepamuueckue Tpy6bl (puc. 8.3a) n3rotaBiamBatoT pacTpybHbIMU
anvHon 1000 n 1200 mm gmnametpom go 600 mm (FOCT 286-82). BHew-
HIOI WU BHYTPEHHIO MOBEPXHOCTM TPyH MOKpbIBAOT rNasypblo, YTO Npu-
AaeT UM TBEPAOCTb, BOAOHENMPOHNLAEMOCTb, MaAKoCTb U paa Apyrux no-
NOXWUTENbHbIX CBOMCTB.

BeToHHbIe TPY6bI (puc. 8.36), NnpuMeHsieMblie AfS YCTPOMCTBA Ca-
MOTEYHbIX KOJINIEKTOPOB, W3rotasnueakwT AuametrpoM 100 - 1000 MM
(FOCT 20054-82), a »xene3o06eToHHbIe (puc. 8.38B) — AMaMeTpoM A0
4000 mM (F'OCT 6482-79). beToHHblE U Xene3o6eToHHble TPYyObl N3roTas-
NNBAKOT pacTpybHbIMM U danbueBbIMXU BMOPALMOHHBIM UK LEeHTpobex-
HbIM CNOCO60M.

AcbecTtoueMeHTHble 6e3HanopHble TPyb6bl, NpuMeHseMble Ans
YCTPOMCTBA CaMOTEeYHbIX KOJJIEKTOPOB, W3roTaBnuealoT 6e3 pacTpyb6os
pnametpom 150 - 600 MM, anmHon 2,95 n 3,925 m (FOCT 1839-80). Co-
eanHSAT acbecToueMeHTHble Tpybbl C MOMOLLbIO MY T.

MonnmMmepHbie TPy6bl M3 NonnaTuaeHa, nonmeuHunxnopuaa (MBX)
WU nonunponusaeHa NpMMEHSIT AN8 YCTPOMCTBA KakK CaMOTeYHbIX, Tak U
HaMOPHbIX YYaCTKOB BOAOOTBOASAWMX ceTel. NMonmatuneHosble Tpybbl Bbl-
nyckatT anametpom o 1200 MM Ha gasneHue o 2,5 MMa. be3HanopHble
cnupasnbHOBUTbIE TPYbObl M3 NOMMITMAEHA BbiNyckaloT gvamMeTpom 600 -
2000 mM. MonustuneHoBsble TPy6bl COEAUHSAIOT CBApKOW BCTbIK.

Tpy6bl 13 MNBX n3rotaBaneatoT pacTpybHbIMK AnamMeTpom Ao 250 MM
n 6onee, C ynioTHEHMEM COEANHEHWUI C MOMOLLbIO PE3MHOBLIX Koel,.

Tpybbl 13 noAMaTUNeHa WM MOAUMPOMNUIEHA BbIMYCKAT Takxke
AByXcronHbiMK (cM. puc. 8.3r). Takasa Tpyba npeacrasnser cobor ocobyto
NNTYI0 ABYCTEHHYIO KOHCTPYKLMIO, B KOTOPOWN Hapy>XHas CTeHKa rodpupo-
BaHHas, @ BHYTPEHHASA — rnagkasi. [odpmnpoBaHHbIA BHELWIHWUA CON 3HAYK-
TeNbHO MOBbLIWAET YPOBEHb KOJIbLEBOM XECTKOCTW, YTO MO3BONSAET TakuM
Tpy6am BblAEpPXMBaTb 3HAYUTENbHbIE FOPU3OHTAsIbHbIE HArpy3Ku.

[na HanopHbIX Tpy60ONpOBOAOB MCMOMb3YIOT TaKXe Xene306eToH-
Hble, ac6eCTOLEMEHTHbIE, pPeXe YyTryHHbIE U CTaslbHbl€ HanopHble TPy6bl.

Puc. 8.3. Tpybbl, npumeHseMble Ans CTPOUTENLCTBA
BOAOOTBOASALLUMNX CETEN:

a - kepamuuyeckasi; 6 — 6eToHHasa; B — xene3obeToH-
Has danbuesas; r — ABYXC/0MHasa nonuMepHas
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PacTtpybHble n MydTOBbIE COEANHEHUS
Tpy6 caMOTeUHbIX JIMHUIA 3ahenblBaloT CMO-
NAHOM MEeHbKOBOM Npsaablo (KOHOMATKOM) WU
ycTpamBatoT acdanbToBbIf, acbecToueMeHT-
HbIl WM LEMEeHTHbI 3aMok. CTblk C ac-
CbaJ'IbTOBbIM 3aMKOM 3J1aCTU4eH Kn Xopowo
NPOTUBOCTOUT XWMMWYECKUM BO3LENCTBUAM
CTOYHbIX BOA. AcbecToueMeHTHble UM Le-
MEHTHbIE 3aMKWN CO34al0T 3HAUUTESBHYIO Xe-
CTKOCTb, MO3TOMY WX MPUMEHSIIOT MpU YK-
nagke Tpyb6 Ha HagexHble ocHoBaHusd. [Ans
YMJIOTHEHUSI CTbIKOB MOXHO MPUMEHSTH TaK-
XXe pe3nHoBble KoOJibUua W KOojsbua U3 nonun-
BUHUNXOPUAHON CMONbI.

Konnektopbl (puc. 8.4) moryT 6biTb
BbIMO/IHEHbI W3 KMpMNWM4Ya, KepaMU4yecKux
6nokoB u cbopHoro xenesobeToHa.
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Puc. 8.4. BopooTBoaswumii Kon-
neKTop:

1 - nogrotoBka; 2 - 6eToHHOE
OCHOBaHue; 3 - ceoa; 4 — b6e-
TOHHbIA NOSIC  AnA  3ajenku
CTbIKOB CBoga; 5 - 6utym;
6 - nosic ana kpennexusa 6no-
KOB OCHOBaHMUs

Cucrembl
M CXeMbI
BOOOCHabXeHWs

Ona ocMoTpa, MPOYUCTKM M BEHTUIAUMWM BOAOOTBOASLUEN CETU Ha
Heli Coopy>XaloT CMOTPOBble KonoAubl. B 3aBMCMMOCTM OT MecTa pacro-
JTOXKEHMSA W Ha3HAYeHUs KOMoALbl MOAPA3AENatoTCs Ha:

- JINHEWHble, yCTpavBaeMble Ha MNPSMOIMHEMHbIX Yy4dacTKax CeTu
yepes kaxable 40 — 150 M no ee gnnHe (4em 6onble agnameTtp Tpy6, Tem
6onblue pacCcTosiHME Mexay Konoauamu);

— MOBOPOTHbIE, YCTaHaB/1nBaeMble B MeCTaX U3MEHEHUSA YKJIOHa Ka-
Ha/IM3aLMOHHON INHUK U ee HanpaBneHUAa B NJ1aHE,;

McTouHWKK BO-
NOCHabYXeHWs U
BOA03abopbl

v

Ouuncrka
NPUPOAHOM
BOAbI

— Y3/10Bbl€, pa3MellaeMble B MECTaX COeanHEHNA J'IVIHVIVI;

— KOHTPOJIbHbIE, YCTpaMBaeMble B MeCTaxX NpUCoOeaNHEHUA BHYTPU-
KBapTaJibHbIX W 3aBOACKUX ceTen K YAN4YHbIM B nNpeaenax 3aCTpOl7IKVI
KBapTasioB.

Konoaubl Ha BOAOOTBOASALLEN CETU MOXHO
BbINOMHATE M3 Kmpnuya u cbopHoro xenesobe-
TOHa, a TakxXe B psje cnyyaes M3 nfaactuka. B
niaHe OHWM MOTyT MMeTb KpYyraykw wuan npsMo-
yronbHyt ¢opmy. KaHanusaumoHHbIN Konoael,
(puc. 8.5) cocTOMT U3 OCHOBaHMA (MOArOTOBKM,
NAnTel M HabuMBHOro s0TKa), UMINHAPUYECKOWN
pabouyeli kKamepbl U ropnosuHbl. Juametp pabo-
yer Kamepbl KpPyraoro Konogua Ao/mMKeH 6biTb He
MeHee 1 M, a AMaMeTp roOpfiOBMHbI — HE MeHee
0,7 M. nnHa NpssMOYronbHOro B njaaHe kKonojua
1 M, a wupuHa Ao/KHa npesBblwaTb AMaMETp
HanbonbLer Tpybbl Ha 0,4 M.

Ona coeanHeHus TPYGOI'IPOBOAOB, YNOXEH-

HbIX Ha pas/iMuHOi rNybuHe, Ha KaHanu3aLuWoH-
HOW CETU COOpY>KaloT NnepenagHble KONoaLbl.

Hacocbl n
HAacoCHble
CTaHUMn

HWA Ha HUX

BononposoaHble
CETU 1 COOpYXKe-

B npakTMKe MpOeKTUpPOBaHUA Hepeako
npuxoantcs paspabartbiBaTb cnocobbl nepeceye-
HMS BOAOOTBOASWMX TpybonpoBOAOB C pasnumu-
HOro poja nNpenaTcTBUSMKU (peKkaMu, XXenesHbIMU
U aBToOMOGUIbHBIMM goporamu U T.4.). Mpu He-
60NbLIOK pasHULE B OTMETKax pacrnosioXeHus
CeTM W NpensaTCTBUA nepeceyeHue uUenecoobpas-
HO yCcTpauBaTb B BuAe aAtokepa (puc. 8.6), KoTo-
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Puc. 8.5. Tunosoi kono-
Aeu M3 CcTaHAapTHbIX

HUA Ha HUX
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pbli cOCTOMT U3 AByX (He MeHee) NuHun Tpy6o-
NpoBOAOB, MPOKNAAbIBAEMbIX MOA MPENSATCTBUEM
M paboTaloWmMX MOSIHbIM CeyeHneM, U ABYX Ka-
mMep. XunakocTb ABMXETCS no Tpybonposoaam
noa AENCTBMEM Hamnopa, KOTOopblii ycTaHaB/MBa-
€TCs BCNeacTBME PasHOCTM OTMETOK YPOBHEW
BOAbl B BEPXHEN U HUXXHEN KaMepax.

KenesobeToHHbIX Konew,
ANS YNMYHOW CeTu Ana-
meTpom 150 - 600 MM:

1 - Kpyrnbin oK C
KpbIWKON; 2 - KMpnuy-
Has knagka; 3 - onop-
HOe KOmbLo; 4 — KOMbLO
Avametpom 700 MM u

g Ecnv BOAOOTBOAALLAS CETb MPOXOAWUT 3Ha- BblcoToit 300 - 600 mMM;
] g 5 - nnuta; 6 - KonbUO
© @ | yuTenbHO BbIle NpensTcTBUS (OBparu, Cyxono- " 000 Ho
G Z | nbl), To nepeceueHne LenecoobpasHo Bbimos- ANAMETPOM MM;
=3 6 _ 7 - perynnpoBouHble
5 3 HSiTb B BMAE CAMOTEYHOTO TPY6OMPOBOAA, YKNA~ auiu wnw  kuprmaHas

P | Avisaemoro no scrakage - Mocty. knagka; 8 - nauTa;

9 - webeHo4yHas noaro-
TOoBKa; 10 - CKO6bI
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Puc. 8.6. [ltokep: 1 — BepxHSAS KaMepa; 2 — aBapuiiHbIN BbiNyCcK; 3 — HUXHAA Ka-
Mepa; 4 — NuHuM TpybonpoBoaoB

8.5. Nepekayka CTOYHbIX BOA

Mepekayky CTOYHbIX BOJ HacocaMu npeAyCcMaTpuMBalOT NUlb B
KpalrHuX cnyyasix, T.e. eClin He y[aeTcsl OCyLeCTBUTb UX OTBOJ, camoTe-
KOM. [1ns nepekayku B OCHOBHOM MCMOJb3YOT LEHTPObeXHble Hacockl. B
3aBUCMMOCTU OT OCOBEHHOCTel nepekaunBaeMon XUAKOCTM K Hacocam

S

NpeabsBASIOTCS clefytowme TpeboBaHus A-A
— OHM HEe AO0JIKHbI 3acopsATbCS OTHbpoca-
MW, COAEPXALMMUCSA B CTOUYHOW XXNAKOCTU; ' 8550 _“TXiB

- KOHCTPYKLMA HacocoB Jo/XHa obec- U
neunBaTh BO3MOXHOCTb MPOYMUCTKM paboyero

Koneca, Koprnyca n naTtpybkos. : L -
- £ 5
C 3Tux TpeboBaHWii Hacockl MMeloT paa oL § A5
KOHCTPYKTUBHbIX 0CO6eHHOCTE: G

— HaCOCbl U3roToBNAKT TO/IbKO OAHOKO- 1
necHbIMK 1 6e3 HanpaBndawoWwmnx annapaTtos;

- pa60LW|e KosleCa MMEKT BCEro Ase -
YeTblpe sionacTu,

- Ha KOpryce HacoCOB M Ha BXOAHOM
naTpy6ke ycTpavBaloT JIIOKN — PEBU3UMU.

Onsa nepekayku CTOYHbIX BOJA BblMycCKa-
IOTCS HACcoCbl cnegywwmnx Mapok: ®©, ©B, HO,
HO®OB. MOXHO NMPUMEHATb HACcOCbl, paccymnTaH-
Hble Ha Mnepekayky Xuakoctern C 60nblnM
coAepXXaHMeM B3BELUEHHbIX YacTul: 3eMeHa-
COChbl, TOdeOHaCOCbI n .qp Puc. 8.7. KaHaﬂVl3aU.V|OHHaﬂ

HACOCHaa CTaHuuA WaxXTHOro
MecTo pacnofioKeHWs KaHanM3aumoH=- 1q-.
HbIX HacoCHbIX cTaHumit (KHC) onpeaensietcsi 1 - camoreubiit konnexTop;
npn peweHnn cxembl BOAOOTBEAEHUA HA OC- 2 - peweTka; 3 — NpUeMHbIn
HOBE TEXHWKO-3KOHOMMYECKUX pacuyeToB. Kak pesepsyap; 4 — aneKTpoasu-
npasuno, KHC ycTpavBalT B CaMOW MOHW- Fatenb; 5 — HamopHbli Tpy-
KEHHOI YacTV KaHanM3yeMmoil TeppuTopun ¢ ©O0mpoBod; 6 - MalnHHOe
YYETOM  CaHUTapHbIX, MNAHMPOBOUHbIX 1 COTAENEHHME; 7 - Hacoc
rMAPOreonorMyecknx yCroBMin MECTHOCTU, HaNNUUMS UCTOYHUKOB 3J1IEKTPO-

CHabXxeHnsa 1 BO3MOXHOCTM YCTPONCTBA aBapuMHOIo BbIMycKa.

Hanbonee wwnpokoe pacnpocTpaHeHue MoayuYnsIM HACOCHble CTaH-
UMM LWAXTHOro TMna C HaseMHbIM NaBubOHOM (puc. 8.7). HacocHasa cTaH-
LM COCTOUT U3 MalIMHHOIO OTAENeHUs, B KOTOPOM pacrnosaratoTcs Haco-
Cbl, W NpMeMHOro pesepsyapa. [loag3eMHas 4acTb HAaCOCHbIX CTaHUMA Bbl-
nosnHsetTca n3 6eToHa unm xenesobeToHa, N Ha3eMHaa — U3 KMpnuya.

MpueMHbIli pe3epByap 060pyAylOT peweTkamMu n apobunkamu ans
nsmenbyeHns otbpocoB, 3aaepXuBaeMbix peleTkamu. PasgpobneHHble
oTbpockl 06bI4HO cHpacbiBalOTCA B MOTOK CTOYHOW BOAbI NEpes peLleTKon.
PeweTkn, BbINOSIHAEMbIE U3 CTallbHbIX CTEpPXHeN cedyeHneMm 10x60 MM,
yCTaHasnmeawT nog yrnom 60 - 70° Kk ropusoHTy. LnpuHa npo3opos
MeXx Ay CTEPXHAMM Ha3zHayaeTcs B 3aBUCMMOCTU OT MapKu Hacoca.

Ob6beM npmeMHOro pesepByapa onpeaensatoT no rpaduky nNpuToka u
OTKauyKu CTOYHbIX BOoA. KaHanusaumoHHble Hacocbl noabwupatoT no Tpe-
6yemMoMy Hanopy M MakcuMMasibHOW mojaye HAaCOCHOM CTaHuunm. Makcu-
MafnibHasa nojava HACOCHOM CTaHUWM yCTaHaBnMBaeTcs no rpaduky npu-
TOKa M OTKa4ku CTOYHbIX BoA. Kak npaBmno, ee NnpnMHUMaloT paBHOW Mak-
CUMasIbHOMY MPUTOKY CTOYHbIX BOA.
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8.6. YCTPOMACTBO A0XXAEBOW CEeTH

MpuHUKMNBI TpaccMpoBaHWS BOAOCTOYHOM CETU aHanornyHbl MPUH-
uMrnam TpaccmpoBaHus 6bITOBOM BOAOOTBOASIWEN ceTU. BoaoCcTouHyO ceTb
npoknaabiBakdT BAOJSIb FOPOACKUX MPOE3a0B Mo KpaTLIaVIUJMM pacCToAHNAM
K BoAOeMaM, TanbBeram u oBparam. [ByXCKaTHbIA NMOMepeyHbliit npodunb
npoesxen 4yactn obecneumBaeT CTeKaHue aTMOCheEpPHbIX BOA B CTOPOHY
[OXAENPUEMHNKOB, PacnosioXeHHbIX N0 06enm cTopoHaM npoesaa.

ATMoOcCdepHble BoAbl MOCTYNalT B 3aKpbl- y A-A
TYI0 BOAOCTOYHYIO CETb Yepe3 A0XKAENPUEMHUKU 2 0

(puc. 8.8), npepcrtasnsatowme coboi kKonoaLubl, g“;_“;‘
nepekpbITble MPUEMHOW pelleTkon. B nnaHe go-
XAEMNPUEMHUKM  MMEKT MPSIMOYrOJSIbHYIO  Wn
Kpyrayto dopmy. [JoxaenpueMHWKW pacrnonara-
10T Yy 60pPTOBbLIX KaMHel Npoe3foB Ha pacCToSHUM
50 - 80 m apyr ot apyra. 'vapaenMyeckui pac-
YeT AO0XAEBOW CETM NMPOU3BOAAT NO TeM Xxe ¢op-
MyJflaM, 4TO U pacyeT 6bITOBOW ceTu.

PacueTHbIi pacxod Mo OTAENbHbIM y4yacT-
KaM JOX/AEBOW CeTU onpeaenseTcs no gopmyne:
Apacy = gFy,

rae g - WHTEHCUBHOCTb Agoxasa, n/(c-ra); F -
niaowaab CToka, ra; ¢ — Koad@uUUNEHT CToKa.

MHTEHCMBHOCTb A0XAA:

Puc. 8.8. XenesobeToH-
n
q-= 20" -Gy -(A+clnp) HbIV AOKAEMPUEMHMK:

t" 1 - TpoTyap; 2 - pelleT-
Ka; 3 - coeguHuTenbHas
rae g,p — VHTEHCUBHOCTb A0XAA NMPOAOJ/IKUTENb-  geTka

HocTbto 20 MWH MOBTOPSIEeMOCTbD 1 pa3 B rog

(BennMunMHa nMoOCTOSAHHAsA ANS  OnpeAeneHHoro

palioHa); n, C — BENIMYUHbI, YUUTbIBaOLWME KIMMATUYECKME OCOBEHHOCTH
parioHa; p - Nepuoa OAHOKPATHOro rnepenosiHeHus cetun; t — pacyeTHas
NPOAO/IKUTENbHOCTb A0XAS, MWUH, NPUHUMAaEMas paBHOM BpeMeHun pgobera-
HMS BOAbl OT Haubosiee yganeHHOM TOUKM NAOWAAM CTOKa A0 pacyeTHOro
ceyeHus.

KoaddurumeHT cToka, KOTOPbIN 3aBUCUT OT poda nMoBepxHoCcTu (ac-
danbT, rpyHTOBas Aopora, pacTuTeNbHbI Cnoi), penbeda MeCTHOCTU, a
TaKXe OT WHTEHCMBHOCTU A0XAS W ero nNpoAoIXKUTENbHOCTU, MOXHO Of-
pefensaTtb No gopmyne:

Y =4q./q,

rae g ¥ q. — pacxogbl atMocdepHbIX BOA, COOTBETCTBEHHO, BbiNMaZatomnx
Ha 1 ra u cTekarmwmnx B A0XAEeBYIO ceTb ¢ 1 ra.

8.7. BecTpaHluelHble MeToAbl BOCCTaHOBJIeHUA (caHauum)
BOAOOTBOASALWMNX U BOAONPOBOAHbIX ceTel

Haxoasiwmecs B 3KcnayaTauun BOAOMPOBOAHbIE U BOAOOTBOASLLME
TpybonpoBoAbl NOABEPXEHbI KaK €CTeCTBEHHOMY CTapeHuto, Tak U npex-
AeBpPEeMEeHHOMY M3HOCY M aBapusiM, YTo TpebyeT ux 3aMeHbl UK PEMOHTA.
Ona 3Toro o6bIYHO OTPbLIBAOT TPaHLUEW, U3BMEKAlT NOBpPeXAEHHbIE y4a-
CTKM M 3aMeHS0T UX HOBbIMU. B mocnegHue roabl B pasnnyHbIX CTpaHax
Mupa (ocobeHHO B ropogax-meranosincax) Hawsu LWMPOKOe pacnpocTpa-
HeHne OecTpaHLleliHble TEXHOMNOrMn BOCCTAHOBNEHUS TpybonpoBoaos,
KOTOpble CTaHOBATCA HEOTbEM/IEMOI 4acCTblo KOMMJIEKCa MeponpuaTuii no
PEKOHCTPYKUMN KOMMYHA/IbHbIX CETEW B YCNOBUAX MJIOTHOM FOPOACKOWN
3aCTPOMKMN, MHTEHCUBHbBIX TPAHCMOPTHbLIX M MNacCa>XxMpomnoTOKOB.

Moa 6ecTpaHwelrHbIM BOCCTaHOB/IEHMEM (CaHauMenr) BOAOOTBOAS -
WMX ceTen MNOHMMaeTCcs npoBeAeHWe MNPOCTPAHCTBEHHO-OMPaHUYEHHbIX
3eMJISIHbIX U APYrMX PEMOHTHO-BOCCTAHOBUTENbHbLIX paboT Ha y4yacTkax
TpybonpoBoAOB, BK/IOYAs COOPYXEHUS M apMmaTypy Ha cetu (Konoaubl,
3a4BWXKKU U T.4.). B pe3synbTtate caHaummn Tpybonposoay npuaaeTtcs Tpe-
byeMana MexaHuueckass MPOYHOCTb, MOJSIHOCTbIO BOCCTaHaBAMBAETCHA ero
CTPYKTypa, a Takxe obecneumBaeTcs cobniogeHme MpoeKTHOW MNponycK-
HoM cnocobHocTn. oA BoCCTaHOBEHMEM CTPYKTypbl TpybonpoBoaa no-
HMMalT IMKBNAAUNID AedEeKTOB, Bbi3BaHHbIX KakK CTapeHWEM U MOBpexX-
aeHneM Tpy6, Tak M HekauyeCTBEHHbIM MOHTaXoM Tpyb, a Takxe yganeHue
OT/IOXKEHU M WHOPOAHbIX BK/OYEHWI, MOSBMBLUMXCA B Mnpouecce 3KC-
niayaTaunm BoaonpoBOAHbIX M BOAOOTBOASILLMX CETEN.
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Cpok cnyx6bl Tpyb6onpoBoAoB 3aBUCUT OT Matepuana, U3 KOTOporo
OHUM M3roTOBJNEHbI: AN CTalbHbIX BOAOMPOBOAHbLIX Tpy6onmpoBOAOB CPOK
akcnnyataummn coctasnaet 20 net, a Ang 4vyryHHoelx — 60 net. OgHako
CTapeHue KOMMYHallbHbIX CeTeN BOAOCHAbXeHMs M BOAOOTBEAEHUSA U
CHMXKEHNE MX MPOMYCKHOM CNOCOBHOCTN MOXeT HacTynuTb B 6onee paH-
HMe cpokun (4epe3 5 - 10 neTt nocne npokniagku) M3-3a BAMSHUSA psaa
(daKTOpoB: HECOOTBETCTBMS MaTepuana Tpyb ycCnoBusM 3KCnyaTauuu,
HapyLeHNs YCIOBUIA NPOKIAAKM B TEX WU UHbIX FPyHTax, arpeccuBHOMO
XapakTepa BOA, KOPpPO3MW CTEHOK, OT/IOXEHUI B3BELUEHHbIX BELLECTB,
OKMCNOB MapraHua u xenesa, 6uoobpactaHui u T.4.

OCHOBHbIM BWAOM MOBPEXAEHWN, BbI3blBAOWMX aBapun Ha BOAO-
NMPOBOAHbIX CEeTAX W3 CTajlbHbIX TPpy6, SABAAOTCA CKBO3Hble Mpo-
p>XaBNeHUS — CBULLM, @ Ha CeTSAX U3 UYYTYHHbIX Tpyb6 — HapylueHue repme-
TUYHOCTK pacTpybHbIX coeanmHeHul K nepesnombl Tpyb. Mpeobnagatowiee
UMCIO TMOBPEXAEHUI MNpUXoaUTCS Ha Tpybbl Manbix AuameTpoB (40
200 MM), uTo cocTaBnsieT okono 75 % wmx obwero KkonanyecTsa.

MoBpexaeHHble Tpy6onpoBoAbl BOCCTaHAB/IMBAKOTCS MyTEM HaHece-
HWS1 Ha X BHYTPEHHIOK NMOBEPXHOCTb CeAYWMNX 3alUTHbIX MaTepuasnoB:

— CNNOWHbIX Ha6pb|3r0BbIX I'IOKprTVIVI Ha OCHOBE LEMEHTHO-Nec4a-
HbIX PaCTBOpPOB, a TaKXe 3NOoKCUAHbIX CMOJ1,

— CMJIOWHbIX MOKPbITUA B BMAE MMMOKUX nonmMmepHbix pykaBos (060-
nouek, membpaH, pybawek) nnu Tpyb u3 pasnunyHbIX MaTepmnasnos;

— CNJIOWHDbIX I'IOKprTMVI N3 OTAENbHbLIX 3/IEMEHTOB Ha OCHOBE JINCTO-
BbIX MaTepuasios (FVI6KOFO nonnaTuNEHa nnn TBepaoro CTEKJ'IOI'U'IaCTMKa);

— CNUpanbHbIX NOJMMEPHbIX 060/104eK;
— TOYEeYHbIX (MECTHbIX) NOKPbITUNA.

Ha6pbi3roBble MNMOKPbITUA Ha OCHOBE LIEMEHTHO-Nec4YaHbIX
PacTBOPOB MCronb3yTcsa yxe 6onee 40 netr. PaboTbl MO HaHECEHUIO
TaKUX MOKPbITUIA BbIMOHAKTCS METOAOM UEeHTPUdYrMpoBaHuUs WM LeH-
TpobexHoro Habpbi3ra. LleMeHTHO-necyaHble MNOKPbITUS SBAAKOTCA Ha-
OEXHbIM CPeACTBOM JIMKBMAAUMW pPas3IMYHOro poaa AedeKkToB Ha BHYT-
peHHen NOBEPXHOCTU CTasIbHbIX W UYYTryHHbIX TPY6, @ Takxke aHTUKOPpO3un-
OHHbIM MaTepuasioM, OAHAKO HEe MOryT 6bITb MCMONb30BaHbI Aang BOCCTa-
HOBJIEHNSA CUJTIbHO pa3pyLeHHbIX Tpy6onpoBoaoB.

CnioWwHbIE NMOKPbITUA B BUAE NMO6KNX NONIMMEPHbIX PyKaBoOB
wnmn Tpy6 M3 passiMuHbIX MaTtepuvasioB MNPUMEHSIOTCA KakK Ans BOAO-
NpOBOAHbLIX, TaK WU Ang sogooTeoasawmx Tpy6 anamerpom 100 - 900 MM.
Mpn aTOM MeTOAE caHaumu Hapsigy ¢ obecneyeHmeM NOJSIHOM repMeTUYHO-
CTU CTEHOK Tpyb6omnpoBOAOB AOCTUIFAETCS UX BbICOKasi CONMpPOTMBISIEMOCTb
AMHaMUYeCcKnM Harpyskam. BeepeHue B TpybonpoBoa v 3akpenneHuve B
HeM obosiouek MOXeT gocTuraTtbcs NMbo nyTem npotackmBaHus 6ecllos-
HOro MOKpbLITUA Ha BCHO AJIMHY BOCCTaHaBMBAEMOro y4yacTka mMexay ABY-
MS KOSoAuaMu C Noc/ieayrwmM MpuxaTueM ero crneuuasnbHbiM rpy30oM
WAn nopayven noj AasfieHWEM ropsdero sosayxa (BoasHoro napa), nméo
nocTteneHHbIM BBeAEHWEM CKpPYYeHHOW B pPy/soH 060/04YKM B BUAE 4yriKa
(nariHepa) c NnpuxxaTneMm ee K CTeHKe AaBNEHNEM XUAKOCTU.

CnJ/ioWHbIEe MOKPbITUA U3 OTAEJNIbHbIX 3JIEMEHTOB Ha OCHOBE
JINCTOBbIX MaTepMuasioB. TexXHOJIOMMS HaHeCeHMst rMbKOoro 3alMTHOro
JINCTOBOro MaTepuana c 3ybuyaTon CKpennstwen CTpyKTypon npeaHasHa-
yeHa A4/1s BOCCTAaHOBIEHMS BOAOOTBOASILLMX KOJIIEKTOPOB U 3aK/to4vaeTcs
B MPOTSHKKE JIMCTOBOrO MaTepuasna B CaHUpyeMblii TpybonpoBoa, NAOTHOM
KpenieHnn K HeMy UEeMEeHTUPYILWMM MaTepuanoM U 3KCTPY3UOHHOM
CBapKu noj AaBfieHMEM.

CnupanbHble NnoJimMepHble 060JI0MKM MPUMEHSTCA AN BOC-
CTaHoBNeHus 6e3HanopHbIX TPY6oNpoBOAOB CMCTEM BoaooTBeAeHUsl. OHuM
Nno3BonsAOT 061MLUOBbIBaTb BHYTPEHHIOIO MNOBEPXHOCTb TpybonpososoBs
NOJNBUHUAXTOPUAHOW JIEHTOMN.

ToueyHble (MecCTHble) 3aWMTHbIE MOKPbITUA MPUMEHSAOT ANs
nmMKBngaumnm OANHOYHbIX (TOLIeLIHbIX) CKBO3HbIX, B TOM 4yuUcne, nepmbe—
PUMHbIX TPELMH, BbI3BaHHbIX MOABWXKOM FpyHTa (HanpuMep, Npu npose-
AeHun B6M3M Tpacc 3eMnsiHbiX paboT, BO34ENCTBMEM Ha Tpybonposoabl
CBEPXHOPMATMBHbIX Harpy3oK OT AOPOXHOr0 ABMXXEHWUS, 3eMJIETPSCEHMUN
W T.4.), WIn MecTHol (o4aroBoOM) KOpPpO3uen CTeHOK Tpyb6onpoBoaos.

nOKprTVIFI ANna TOY4EYHOro peMOHTa MOTyT TaKXe UCMNOoJ1b30BaTbCA B
KayecTBe repMeTU4HbIX COeAMHEHWN oTAeNbHbiX Tpy6 npu peanusaunu
pasnunyHbiX cnocobos 6ecTpaHLWENHOro BOCCTAHOBNEHUS CeTen. 3almT-
Hble MOKPbITUA MOryT 6bITb B BUAE OTBepAEBalOLWMX XUAKOCTEN MM BA3-
KMX COCTaBOB, NPOMUbHbIX PE3MHOBbLIX YMIOTHUTENEN, HEPX. TNNb3.
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YacTtb 9. Ouncrka CTouYHbIX BoA
9.1. CocTtaB M CBOMCTBa CTOUYHbIX BOA. Buabl 3arpsisHeHnin

B 3aBucumoctn oT npupoabl obpasosaHusa (6bITOBble, MPOU3BOACT-
BEHHble WAN [0XAEBble/NMOBEPXHOCTHbIE) CTOYHblE BOAbl 3HAYUTENbHO
OT/INYAKOTCS ApYr OT Apyra no cocraBy, 6MOMOrM4Yeckon akTUBHOCTU, TU-
rMEeHNYeCcKoMy 3HauyeHuto, TpebyeMbiM MeToAaM OYMCTKU. B 6onblinHCTBE
C/ly4yaeB Ha ropoAcKMe OYUCTHbIE COOPYXEHUS MOCTYNaeT cMecb HbITOBbIX
N NPOU3BOACTBEHHbLIX CTOYHbIX BOA (T.H., FOPOACKME CTOYHbIE BOAbI).

MpoeKkTpoBaHME BHOBb CTPOSILLUMXCS U PEKOHCTPYUPYEMbIX COOPY-
XXEHUM ANS OYMCTKM CTOYHbIX BOA, B TOM YMCNE W AOXAEBbIX, ANS Hace-
NIEHHbIX MYHKTOB, O6bHEKTOB HapOAHOr0 XO3SIMCTBA U MHAMBUAYANbHOW
3acTporikn pernameHTupyetca CHull 40-03-99.

CTO4YHbIe BOAbI npeacrtasnsa0T coboi CnoxHble CUCTEMbI, B KOTOPbIX
opraHn4yeckne n MmMHepasibHble 3arpa3HeHna HaxoadaTca B paCTBOPEHHOM,
KON 1oOMAHOM N HEPACTBOPEHHOM COCTOAHUAX. Coctas ropoACKMUX CTOYHbIX
BOA W KOHUEHTpauusa B HUX 3arp;|3HeHm71 onpeaensarTcda, B OCHOBHOM,
HOpMaMu BO,CI,OI'IOTpe6J'IeHVIF|, a TaKXXe COCTaBOM NMpon3BOACTBEHHbLIX CTOY-
HbiX BoA. HabntopatoTcsa 3HaunTeNbHblE U3MEHEHUS 3anH3HEHMl71 CTOYHbIX
BO4 MO Ce30HaM roga, AHAM HeAeNn M 4YaCaM CYTOK, YTO CBA3aHO C 6bITO-
BOW U I'IpOI/IBBO,CI,CTBEHHOﬁ 0esATeNbHOCTbIO XUTeslen HaceNeHHOro MYHKTa.

YCTaHOBNEHO, YTO 3arps3HeHusi, BHOCUMbIE B CTOYHblE BOAbl OT 6bl-
TOBOW [eATEeNbHOCTU HacCeneHusi, B CpeAHeM CPaBHUTENIbHO MOCTOSIHHbI,
NO3TOMY MX MOXHO HopMmposaTtb. CornacHo CHull 40-03-99 Ha ogHOro Xwu-
Tens NpUXoAUTCA CeayloLlee KOMMYECTBO OCHOBHbIX 3arpsa3HeHUI, I/cyT:

B3BELUEHHDIE BELLECTBA. 1t uutuueutrnaneannrnernssaanssaneansssanssesneansansnnenerneans 65
BMKony HEOCBETNEHHOM KUAKOCTM . uusuenesssanenereresnenenernsnsnsnennsnsnenernnnens 75
1 N 120
Q30TAMMOHMMHBIE COJMM .t uuuenerateneneresneseaeenssnesessanenenerseneneansnensnsneansnss 8
DOCADATBI (P205) .1 tutueeinininineeteneere et e easae e s aneene e rarneanenanenrens 3,3
B TOM YNC/IE OT MOIOLLMX BELLUECTB s ureuserurennnsanesnnrrnnesnnsaneesnssnnssnnsnneens 1,6
Dd 3 TeT o1 1 L= () P 9
NOBEPXHOCTHO-aKTUBHble BeLeCTBa (MAB) ..o 2,5

Mpon3BoACTBEHHbIE CTOYHbIE BOAbI BeCbMa pa3HO0bpasHbl MO CBO-
€My MMHEepanbHOMY M OpraHM4YecKOMy COCTaBy, 3aBUCSLLEMY OT UCXOAHOIO
Cblpbsi, OpraHusaumMu TEeXHOJIOrMYecKoro rnpouecca, yAenbHOro pacxoja
BOAbl HA eAuMHMUY MpoAyKUMW U Apyrnx ¢akTopoB. B cBaA3n c TeM, 4To B
NMPOMBILIEHHO Pa3BUTbIX rOpoAax KOAMYECTBO MPOM3BOACTBEHHbLIX CTOY-
Hbix BoA coctaBnseT 30 — 35 % obuwero KonmyecTsa ropoACKUX CTOYHbIX
BOZ, FOPOACKME OYUCTHbIE COOPYXEHWUS PacCYMUTbLIBAOT, B OCHOBHOM, Ha
3arpsisaHeHne BellecTBaMm 6bITOBOro nponcxoxaeHms. OCHOBHas e 4yacTb
3arpsi3HEHUN NMPOMBbILIJIEHHOrO MPOUCXOXAEHMSA AO0/MKHA ObiTb 3aAep)xaHa
Ha OYMCTHbIX COOPYXEHUAX MPOMbIWAEHHbIX NMPeanpuaTUA C TeM, YTobbI
He Co34aBanoCb aBapUMHbLIX CUTyauui B CUCTEME BOAOOTBEAEHUS N MpuU
OYNCTKE CTOYHbIX BOA ropoaa.

HopMbl BogonoTpebneHns B ropodax, KOIMYECTBO MPOM3BOACTBEH-
HbIX CTOYHbIX BOA M MX COCTaB passiMyHbl. DTO 06yCcnaBMBaET pasHO06-
pa3ve B NMPOEKTUPOBAHUWU U 3KCMyaTaluMm COOPYXEHUI FrOPOACKUX CTaH-
LMIA OYMCTKN CTOUHbIX BOA.

KauyecrBeHHass xapaKrepucTMka CTOYHbIX BoA BKo4vaeT 60/b-
IO MepeyeHb NnokasaTeNien, U3 KOTOpbIX OMpeAenslwmmMm Ans npoeKkTum-
poBaHWS U pacyeTa COOPYXEHWI KaHanusauumu ABASAIOTCA: Temnepartypa,
cofepXaHue B3BELUeHHbIX U oceAalrlnX BelecTs, buoxmmmyeckas n xu-
Muyeckas noTpebHoctn B kucnopoge (BMK mn XMK), BennunHa pH, cyxon
M MJIOTHbLIA OCTaTKKU, CoAepXaHue pasnndyHbix ¢opMm asota m docdopa,
coAepXaHne CMHTETUYECKMX NOBEPXHOCTHO-aKTUBHbIX BewwecTs (CIMAB).

OCHOBHOI COCTaBMSKOLWEN CTOYHbIX BOA SABAAKTCHA OpraHuyeckue
BellecTBa, CTeneHb 3arpsi3HeHUs KOTOPbIMW MOXHO onpeaenuTb Mo KoMn-
YecTBYy Kucaopoga, KoTopoe HeobxoaAMMO AN UX OKUCNEHWUS C NMOMOLLbIO
@3po6HbIX MWKPOOPraHM3MOB — MWHEpPasN3aTOpPoOB. DTO KOJIMYECTBO KW-
cnopoja HasbiBaeTca 6MOXMMMYECKO NOTPe6HOCTLIO B Kucnopopae
(BMNK) v Bbipa)kaeTcs KOJNMYECTBOM KMCOpoda B MuanMrpammax Ha 1 n
(Mr/n) unn B rpaMmax Ha 1 M> (r/mM3). BennuuHy BIMK CTOYHOMN XMUAKOCTM
onpenensaoT nabopaTopHbIM NyTeM, MHAEKC BHU3Yy ob6o3HayaeT aAnutenb-
HOCTb onpeaeneHns — 20 unun 5 cytok; ouyeBmaHo, 4to BIMKy (kak npaBu-
no, pasHa blMKq,,) 6yaet 6onbwe BMNKs (npyuMepHo Ha 15 - 20 %). BMKqony

Ons nomeTok




Ons nomeTok

ropoACKMX CTOYHbIX BOZ, Kak npasuno, He bbiBaeT 6onee 500 mrO,/n.

Ona 6onee NONHOM OUEHKW COAEpPXXaHMUS OpraHMYeckKoro BellecTBa
B CTOYHOM BOAe oONpeaensaT xuMuyeckoe noTpebneHne kucnopoaa.
XuMunueckoir norpebHocTblo B kucnopope (XMNK) senaerca konunye-
CTBO Kucnopoaa, Tpebyemoe AN XMMWYECKOrO OKWUCNEHUS OpraHnyecknx
BELLEeCTB CTOYHOM BOAbl A0 KOHEYHbIX MWHEpanbHbIX MPOAYKTOB OKWUC/e-
HMS. Takmm obpasom, XIMK cTouHbIX BOA A0MKHA 6biTb 0653aTeNbHO BbIlWE
BMKqony, TAK KaK He BCe OpraHuyeckue BellecTBa okucnstoTca 6uonorm-
yeckn (MMKpoOOpraHmaMamMmn) M He 0653aTeNbHO A0 KOHEYHbIX, MPOCTbIX
NPOAYKTOB OKucreHus. PekomeHayetcsi, 4Tobbl XMK ropoackmx CTOYHbIX
BOZ, MOCTYyNalwoLWMX Ha OUYMCTHbIE COOPYXeHWUs, He AOo/kHa bonee yeMm B
1,5 pasa npesbiwaTtb BMKony, T.€. NpeBbiwaTb 750 MrO,/n.

Mo pazHoctTn Mexay 3HadeHuamn XMNK v BMKgq,y MOXHO CcyanTb O
COOTHOLUEHMN MeXAy ObITOBbIMM M MPOU3BOACTBEHHBIMW CTOYHbIMKM BOAA-
MW B UX CMecu. YeM Bbllie 3Ta pasHOCTb, TeM 6onblle KONMYEeCTBO Npoun3-
BOACTBEHHbIX CTOYHbIX BOJ, TaK Kak B MNOCMeAHUX, Kak rnpasBwio, coaep-
XaTcsa TPyAHOOKMCNAEMble UM 6MONorMyeckm HeokucnsieMble opraHuye-
CKue BelecTsa.

CopeprkaHue B3BeLUEeHHbIX BewecTB — OAWH U3 MNaBHbIX Moka-
3aTenien KayecTtBa CTOYHbIX BOA, MO KOTOPOMY PacCyYMTbIBAKOT COOpYXe-
HUS 4SS OTCTaMBaHWA W ONpeaenstoT KonmyecTBo obpasylowmxcs ocag-
KOB. KOHUEHTpaums B3BELIEHHbIX BELWECTB B FOPOACKMX CTOYHbIX BOAaX
06bi4HO cocTtaBnsger 100 - 500 mr/n. Ocepawolume BeLlecTBa SABAAOTCSA
YacTblo B3BELUEHHbIX BELWECTB, KOTOpas ocedaeT Ha AHO cocyaa 3a 2 4
OoTCTamBaHusA. B ropoackuMx CTOYHbLIX BOAaxX ocejarolime BewecTBa CO-
CTaBnsaT 65 — 75 % B3BeELUEHHbIX BewecTB MNo Becy.

Konnyectso cyxoro v nJIOTHOro ocratka B BOAe AaeT npeacras-
neHne o6 obueM KONMYeCTBe 3arpsi3HeHWi: B MEepBOM Cllyyae B HaTy-
panbHOli npobe, a BO BTOPOM — B (puIbTPOBasIbHOWM, @ NMpoKasiMBaHue cy-
XOro M MNJIOTHOrO OCTATKOB M OMpefesieHve NnoTepb MacChbl Nocfne npoka-
NIMBaHMS MO3BOASIOT MONYYUTb NPUMEPHOE COOTHOLWEHWEe MUHEpPanbHOM U
OpraHMYyeckomn YyacTten 3arps3HeHnn.

HeobxoanmMo Takxe ornpenensite cogep>aHne a3oTHbIX ¢popM mn
cdochopa B CTOYHbIX BOAAX, TAK KaK OHWU SIBASIKOTCA OCHOBHbIMW 6MOreH-
HbIMM 3N1IEMEHTAMM NUTaHUA MUKpPOOpPraHMamoBs, obecnevmsatowmx 6mono-
FMUYECKYK OYUCTKY CTO4YHbIX BoA. CoaepkaHue OWMOreHHbIX 3/1EMEHTOB
DOMKHO 6bITb He MeHee 5 mMr/n a3zota N n 1 mr/n docdopa P Ha kaxable
100 mr/n BMNK;ony. KOHUEHTpaumMs aMMOHMMHOINO a3oTa B CTOYHOM BoAe
SABNSETCA OAHMM M3 AOMNOJHUTENbHbIX MoKasaTenen ee 3arpsa3HEeHHOCTU
X03SMCTBEHHO-6ObITOBbIMU 3arpsi3HEHUSIMUA.

OnpepeneHMe CUHTETUYECKUMX MNOBEPXHOCTHO-aKTUBHbIX Be-
wectB (CMAB) B cTO4YHbIX Bogax 06s3aTeNbHO, Tak KakK 3Ta rpynna xu-
MUYECKMX COeAMHEHUN oTpuuaTesibHO BAUSET Ha paboTy OYMCTHBIX CO-
OpPYXXEHWUM FOPOACKMX KaHanusaumii M caHuUTapHOe COCTOSHWE BOAOEMOB.
MpenenbHo aonyctuMas koHueHwTpaums (MNAK) CMAB ans coopyxXeHuin
6uonornyeckon ounctku cocrtasnsiet 10 - 20 mr/n.

Buonornyeckune sarpsi3sHEHUA B CTOYHbIX BOoAax MNpeacTaBfieHbl
6akTtepusamMn, supycamm, rpubamm, MenKnMMn BOAOPOCIAMU, reibMUHTaMK,
NO3TOMY CTOYHbIE BOAbI ONACHbI B 3NMAEMNONONMYECKOM OTHOLWEHUN. [pun
aHanuse CTOYHbIX BOA Ha Buonornyeckume sarpsasHeHUs onpenenstoT 06-
Wwnin cyet bakTepuii, 4yMcno 6akTepuin KULWEYHOW rpynmnbl U YUCAO AUL
reIbMMHTOB.

CoaepxaHue cynbgaToB 1 XJIOPUAOB B CTOYHbLIX BOAax ornpege-
NS0T B Ka4yecTBe OCHOBHbIX MoOKa3saTefnen MuWHepasnbHbIX 3arpsasHeHui. B
npouecce OYMCTKU CTOYHbIX BOA Ha FOPOACKMX OYUCTHBIX COOPYXEHMSAX
cynbdaTbl U XN0pUabl HE 3a4EPXMNBAIOTCS, HUKAKUX U3MEHEHUWN He npe-
TepneBatoT M B npegenax MNAK He oka3biBalOT BAMSHUA Ha (pU3nNKo-
XUMmnyeckume n buonornyeckume npoueccobl 06paboTkn BoAbl N 0CAAKOB.

K rpynne TOKCUUYHbIX BELWEeCTB OTHOCATCS Xefne3o, HUKesb, Meab,
CBWHeLl, UWMHK, XpOoM (0CO6EHHO LwWeCcTMBaNeHTHbIN), MbIlWbsSK, CypbMa,
aNtOMUHWIA M T.4. DTM BewecTsa MNpu MPEBbLILEHNUM MUX MOPOrOBbIX KOH-
LEeHTpauMin OKasblBalOT OTpuUATesIbHOE BO3AENCTBME Ha Mukpodiopy,
OCYLLECTBASIOLWY 6MOMOrMUYECKY0 OUYMUCTKY CTOYHbIX BOA. lepeyeHb u
HOpPMaTMBbl 3arps3HeHun, NpUHMMaeMbiX B CUCTEMbl FOPOACKOM KaHanu-
3auMn, nepeyeHb BELLECTB, 3anpeleHHbIX K cbpocy B CUCTEMblI BOAOOT-
BeAeHus, onpegensatotcs «MpaBunamMm npuema npomn3BOACTBEHHbIX CTOY-
HbIX BOJ B CUCTEMbl KaHaJIn3auun HaceNeHHbIX MYHKTOB».
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9.2. CteneHb OMUCTKU U YCJZIOBUS CMYCKa OYULLEHHbIX
CTOYHbIX BOA4 B BOQOEMbI

MoctynneHne (cbpoc) CTOYHbLIX BOA B BoAoeM obycrnaBnvBaeTcs
TpeboBaHMAMKU «[paBuT 0XpaHbl MOBEPXHOCTHbLIX BOA>.

Mpu nocTynneHMn B BOAOEM CTOYHLIX BOA, COAepXKalux 3arpss-
HAOWMe BeLecTBa, KAYeCcTBO BOAbl B HEM U3MEHSETCH, NO3TOMY yCTaHaB-
NMBAIOTCH cneumasnbHble CaHUTapHO-XMMUYECKne HopMaTuBbl B 3aBUCUMO-
CTM OT KaTeropmm BoAOeMOB. Bce BopoeMbl pa3buTbl Ha Tpu KaTeropuu:
ANA XO3AMWCTBEHHO-NUTLEBOrO BOAOCHAbXeHWs, ANs  KOMMYHasbHO-
6bITOBOro BOAOMNOMb30BaHUA (OTAbIX, KynaHwe, crnopTt), pbi6oxo3sin-
CTBEHHOro Ha3sHayeHus. KoHueHTpauus nocTynatrowux B BOAOEM 3arpsas-
HAIOLWNX BeLLeCcTB pernameHTupyetcs pasbaBneHMeM U MPOXOXAEHUEM
KOMMeKca XUMUUYECKUX, BU3MKO-XMMUYECKMX U Buonormyeckmx npouec-
COB MnpeBpalleHnin U AeCTPYKUMU 3TUX BELLECTB, KOTOPbIA Ha3blBaeTCs
npoLEeccoM camMmoo4YMLLEHNSI BOAOEMa.

YKasaHHble Bbllle MpaBufa yCTaHaBAMBAOT AOMYCTUMble HOpMaTU-
Bbl cbpoca CTOYHbIX BOA A1 60MbLIOro KOAMYecTBa 3arpAsHsALWMX Be-
LLEeCTB, U3 KOTOPbIX pacCMOTPUM TOJIbKO OCHOBHblE. YCTaHOB/IEHO, YTO BO-
[a BOOOEMOB MUTbLEBOIO M KOMMYHasIbHO-6bITOBOrO BOAOMO/Ib30BaHUA He
AOo/MKHaA npuobpeTaTb 3amaxv M NPHUBKYCbl WHTEHCUMBHOCTbIO 6onee 1
6anna. Ha noBepxHOCTM BogoeMa He AO/MKHO 6biTb MiaBaloWmMX MAEHOK,
NATEH MUHepanbHbIX Maces, CKOMJIEHWA pasnuyHbIX Npumecei. OKpacka
BOAbl HE AO/MKHA OBbHapyXmBaTbCs: AN BOAOEMOB MUTLEBOMO MOJIb30Ba-
HMS, B cTonbuke Boabl BbicoTOM 20 CM, ANS BOLOEMOB KOMMYHaslbHO-
6bITOBOrO Nonb3oBaHmMsa — BbicoTon 10 cM. B cooTBeTCTBMM C 06WIMMK Tpe-
6oBaHMAMM K COCTaBy M CBOMCTBaM BOAbl BOAOEMOB BCEX KaTeropuin B pe-
3ynbtate cbpoca CTOYHbIX BOA peakuus cpeabl MOXET U3MEHATbCA TOSIbKO
B Npegenax 6,5 - 8,5, a TemnepaTypa BOAbl IETOM He AOJI)KHA MOBbILWATb-
csl 6onee yem Ha 3 °C no cpaBHeHMIO C Hambornee BbiCOKOM. YTO6bI Oorpa-
HWYUTb MOCTYNJIEHME B BOLOEM CTOYHbIX BOA, COAEP)KALLMX B3BELLUEHHbIE
BellecTBa, YCTaHaBAMBaeTCs HOpPMa KaK Ha yBelnyeHume MX KOJn4yecTBa
(Ha 0,25 n 0,75 Mr/n, B 3aBUCMMOCTU OT KaTeropumn), Tak n Ha rmapasnm-
YECKYK KPYMHOCTb, KOTOpasl He AoskHa npesbiwatb 0,4 MM/c ans npo-
TOYHbIX BogoeMoB 1 0,2 MM/C — ANs HEMPOTOYHbIX.

Bonblloe 3HayeHWe B MpPOLECCE CaMOOYMULLEHUS BOAOEMOB WUMeEET
KOHLlEeHTpauusl Kucnopoga B BoAE, MMHUMANbHO HOPMAaTMBHOE 3HA4YeHue
KOTOpoW ycTaHaBnmBaetcs 4 mr/n (6 Mr/n — ansa BoAOEMOB pbl6OX035NCT-
BEHHOr0 Ha3HaudeHus) B nbon nepuoa roga B npobe Boabl, 0OTO6paHHON
B 12 u aHsa. MNpu onpeaeneHnn KOHUEHTpPaLMmM pacTBOPEHHOIO KMCIopoaa B
BOZlE BOJOEMA MOC/E CNyCKa CTOYHbIX BOA HYXHO 0643aTeNbHO YUYUTbIBaTb
peaspaumto (NOBEPXHOCTHOE HacbIWeHMe BOAbl KUC/TIOPOAOM BO3AyXa).

Hanuuune pacTBOpeHHOro Kumcriopoaa B BoZe BoAoeMa Mpu Mpoyvmnx
paBHbIX YC/IOBUSIX HaxoauTcs B npsMoi 3aBucuMocTtm ot BIMK. Yem 6onb-
we nokasaTtesnb BIMK, TeM MeHblle B BOAE pacTBOPEHHOr0 KUCAopoaa, Tak
KakK OH noTpebnsieTcs Ha Buonormyeckme npoLecchbl OKUCIEHUS opraHmnye-
cknx BewecTtB. BlMK;.,, He pomkHa npeBbiwaTtb 3 MrO,/n B Bogoemax
NUTbEBOro BOAOMOMb30BaHMA M 6 MrO,/n B BoAOEMax KOMMYHasbHO-
6bITOBOro BOAOMO/Ib30BaHUS.

Xnmunyeckoe notpebnenne kucnopoga (XIMNK) He AOMKHO NpeBbI-
WwaTb AN1s BOAOEMOB XO3SMCTBEHHO-MUTBLEBOrO HasHayeHus 15 mrO,/n u
30 MrO,/n ans KOMMyHasibHO-6bITOBOIO.

XuMuyeckme BellecTBa Npu c6poce CTOYHbIX BOA HE AOJKHbI CO-
AepXaTbCsl B BOJAe BOAOTOKOB M BOJAOEMOB B KOHLEHTpauMsX, MpeBbl-
WaLWwmnX HopMaTUBbI NpesfenibHO A0MNYCTUMbIX KOHUeHTpauuii (NAK).

B cooTtBeTcTBMM C 06WMMKN TpeboBaHMAMM K COCTaBy M CBOWCTBaAM
BOAbl BOLOEMOB O4UMLLEHHbIE CTOKW He AO/KHbI coaepXxaTb BO36yauTenen
3aboneBaHuin. KOHTPONb 3@ MX HaNM4yMeM B BOAE BOAOEMOB U OUULLEHHbIX
CTOYHbIX BOAAX ocyliecTsnseTcs no obobwatowemMy nokasaTtento — Konm-
yecTtBy 6akTepuit KMwWe4yHon rpynnbl. DT 6akTepun obnagatoT 60bLION
npucnocabnmBaeMoCcTblo K CYLLECTBOBAHMIO BO BHELUHEN cpeae U no3ToMy
obHapyxwuBatoTcs, Aaxe korga 6onbwas yacTb MaTtoOreHHbIX MUKpoopra-
HM3MOB OTMMpaeT. B HacTosiee BpeMS MPUHATO CYMTATb YMCTbIMU BOAO-
eMbl, B 1 11 BOAbl KOTOPbIX coaepxutcsa He 6onee 10 Tbic. HakTepuin Kn-
LWeYyHoM rpynnbl.

AHannM3 caHUTapHO-XUMUYECKUX rnokasaTenen KadecTBa CTOYHbIX
BOA W Yy4Y€T HOPMATUBHbIX TPEGOBaHMﬁ, npeabvaBndeMblX K BOoAE BOAO-
€MOB, KOTOpblE ABNAKTCA NMPUEMHUKAMWN CTOYHbIX BOA, MO3BONAIOT Oonpe-
AENUTb HEOGXO,CI,VIMYPO CTENEHb OYUCTKU CTOYHbIX BOA.
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9.3. MeToAbl OUUCTKU CTOUYHbIX BOA

MeToAbl OYMCTKM CTOYHbIX BOJA, oObLas TexHosaorMyeckas CxXema,
COCTaB COOpPYXEHUI ONpeaensoTcss B 3aBUCUMOCTU OT Tpebyemon crene-
HW OYMCTKM, KOMMYECTBA CTOYHbIX BOA, KIIMMATUYECKUX WU APYrMxX MecT-
HbIX YCNOBUW. Pa3gensioT MexaHunyeckmne, pusnko-xmMmmdeckme n 6mono-
rmyeckme MeToAbl OYNCTKN CTOYHbIX BOA.

B pe3synbTaTe M@XaHUUYECKOMW OUYMUCTKMU U3 CTOYHbLIX BOA YAANSIOT-
Csl 3arpsisHeHMsl, HaxoAsLWMECs B HEM, rMaBHbIM 06pa3oM, B HEPACTBOPEH-
HOM M, YaCTMYHO, KOJIOWAHOM COCTOSIHUW. [N MEeXaHWUYecKoW OUYUCTKU
NCMONb3YIOT peLleTKM, MECKOSIOBKU, OTCTOMHUKWU, XWUPOSOBKK, HedTeno-
BYLUKM, MacfoOTAENUTENN, TMAPOUNKIIOHBI, LUEHTpUDYrK, dUNLTPLI U Ap.

K (pU3MKO-XMMNUECKMM MEeToAaM OTHOCATCS KoaryampoBaHue,
HelTpanusauns, aKcTpakuus, copbums, anekTponus u ap. MNpu koarynu-
POBaHUWM B CTOYHblE BOAblI BBOAAT peareHT, CMoCO6CTBYIOWMNIA YKpYMHe-
HWIO YacTul (Koarynsuumn), BCIEeACTBUE YEro YBENTMUMBAETCS KOMMYECTBO
3a/epXKaHHbIX HEPACTBOPEHHbIX BELLECTB. Takol BUA OUMCTKMU NPUMEHSIIOT
ANA YCKOPEHUS 0CaXKAEHWS B3BELUEHHbIX BELLECTB.

Buonornueckme MeToabl OUMUCTKM OCHOBaHbl Ha XWU3HeaesATesb-
HOCTU MWKPOOPraHuW3MoB, CMOCOBCTBYIOLWMX OKUCIIEHUID U MUHepanusa-
LMW OpraHM4yecknx BeLLeCcTB, KOTOpble HaxoAsTCs B CTOYHbIX BOAAX B
pacTBOPEHHOM BUWAE, B BMAE TOHKMX CYCNEH3Wh uaun konnomaos. buono-
rmyeckas OYMCTKa CTOYHbIX BOA OCYLUECTBASETCS ABYMS MeToAaMu: B yC-
nosusx, 6AM3KUX K eCTeCTBEHHbIM (Mosis opoweHuns n nonsa dunbTpa-
UMW), U B UCKYCCTBEHHO CO3A4aHHbIX YCI0BMAX (6MO0dUNbTPbl, as3poTeH-
kKn). O4mcTKka CTOYHbIX BOA B €CTECTBEHHbIX YCOBUAX MPOUCXOAUT A0-
BOJSIbHO MeANEeHHO, 3Ha4YuTesIbHO MHTEHCUMBHEE OHa OCYLIEeCTBASETCA Ha
6unonornyecknx GuUnbTpax U aspoTEHKaX.

[esnHdeKkumsa CToUHbIX BOA MPOWM3BOAWUTCS XJ/IOPOM, XJIOpPHOM K3Be-
CTbHO WX TUMOXIOPUTOM HaTpus, 030HOM, YNbTPAadUONETOBLIM U3MTyUYEHNEM.

O6paboTka ocagka, obpa3sytowerocs B npouecce OYUCTKMU CTOYHbIX
BOA, 3aK/loyaeTcs B npeABapuTenbHOM ctabunusaummn C nocneayowmm
o06e3BOXMBaHMEM B eCTeCTBEHHbIX (MN0Bble MNOWAAKN) NN UCKYCCTBEH-
HbIX YCNoBUAX (COOpPYXeHUs MexaHudeckoro obessoxunBaHus). Mpu Heobxo-
ANMOCTKN 06e3BOXEHHbIE 0CafKN MOryT NOABEPraTbCs CYLUKE UN COKUFaHWUIO.

OUMCTKY CTOYHbIX BOA MPOBOAST MOC/IEA0BATENLHO Ha psfe Coopy-
XKEHUWI; MexaHWyeckas OuucTKa, Kak MnpaBwufo, npealecTsyeT 6uonoru-
yeckoi. BHauane cTtouHble BOAbl OYMLIAIOT OT HEPACTBOPEHHbLIX, a 3aTeM
y>€ OT pacTBOPEHHbIX OpraHWYecknx 3arpsisHeHuin. Ha puc. 9.1 nokasaHa
pacnpocTpaHeHHas cXxemMa COBMECTHOM OYMCTKU FOPOACKMX CTOUHbIX BO.

Ha cmadupos aHue
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Puc. 9.1. CxeMa MexaHuU4eckoi 1 6uonormyeckon (Ha aspoTeHKax) OUYMCTKU CTOY-
HbiX BoA: 1 — peweTku; 2 - aApobunku; 3 — NEcKosoBKK; 4 — nepBUYHbIe OTCTOM-
HUKW; 5 — a’poTeHKW; 6 — BTOPUYHbIE OTCTOMHWKW; 7 — KOHTaKTHbIN KaHan;
8 - xnopartopHas; 9 — nnoynnotHutenn; 10 — MeTaHTeHkun; 11 — COopyXeHus npo-
MbIBKM WU YNJOTHEHUSI COPOXEHHOro ocaaka; 12 - rasronbaep; 13 - KoTenbHas;
14 - Bos3pyxopyBku; OT - otbpocbl; Ofl - ocagoK Ha MecKoBble MNOWAAKK;
O - ocagok; M - vn; B — Bo3ayx; X — xnop; YB - vnosas Boaa; I — ras; 1 — nap
Unu ropsivyasa soaa

9.3.1. Coopy)XeHUsi MexXxaHU4YeCKON OUUCTKHU

Mpun MeXaHNYeCKOM O4UYUCTKE CTOYHAs XMAKOCTb npoxoanT 4yepes
peEWETKN, NECKOZIOBKN ANA ynaBIMBaHUA NeECKa M NOCTYyNaeT Ha NepBuUY-
Hble OTCTOMHWKW ANA OTCTanBaHWS. YNIOBJ/IEHHbIE Ha peweTKax 3arpdasHe-
HWA MOTyT BbIBO3UTbCA Ha MycoponepepaGaTblsarou.lme npeanpnaTna nnum
nocne D.pO6J'IeHVIFI BO3BpallaTbCA B NOTOK OYMLLAEMON XNOKOCTU.
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CTOYHbIX BOA,

PeweTkm, Kak npaBumio, BbIMOSHAOT POJib 3aLMUTHbBIX COOPYXEHUN,
NnoAroTaBMBAOLWMNX CTOYHbIE BOAbI K AaSIbHENLEN OYMCTKE, U CnyxaT ans
N3BJIeYEHNSA KPYMHbIX OTXO40B.

PeweTkn noapasnensatTcsl Ha HenoABWXKHble, MOABMXKHbIE U CO-
BMELLEHHblE C Apobunkamu. OUMCTKY peeToK OT 3aAepXKaHHbIX 3arpss-
HEHUA MOXHO MPOM3BOAUTL BPYYHYH (rpabnsMn) m MexaHMYecKuM cro-
coboM C nomoulblo crneumanbHbiX NpucnocobneHnin. PeweTtka npocTerie-
ro TMNa n3 MeTa/l/IMYEeCKMX CTEPXHEN nokasaHa Ha puc. 9.2. LLupuHa npo-
30poB (pacCTOSIHUIN MeX- A-A
Ay CTEPXHAMU) B peLleT- 3
Kax AoJikHa 6biTb He 60-
nee 16 mm.

Puc. 9.2. Cxema pelweTku:

1 - NoABOASLLMIA NIOTOK; : \\

- . x
2 - peweTka; Ar &= / \ Q < —f
3 - Hactun; = _— A
4 - OTBOASLLMIA JIOTOK @ o7

MNMocne pelweTok CTOYHas BoAa Ha OYMCTHOM CTaHUMM MonajaeT B
NeCcKOJIOBKM, NpefHasHavyeHHble ANs 3a4epXaHns MUHEpanbHbIX npuMme-
cel, coaepxallmMxcs B CTOYHOW BOAe, UYTO CMOCOBCTBYET yay4lleHuo pa-
60Tbl NocneayloWwmMx OYUCTHBIX COOPYXEHWUn U obneryaer ux akcnayarta-
umto. Hapsay ¢ MMHepasnbHbIMW MPUMECSIMU B NMECKOSI0OBKaX OTCTaMBalTCs
rpyboancnepcHble NpuMMecu OpraHM4yeckoro npoucxoxaeHus. Wx coaep-
XXaHue 3aBWCUT OT BUAA CTOYHbIX BOA, rMApaB/IMYECcKUX YCNOBUMA U 3KC-
niayaTaumm neckosioBok, n cocrtasnset 15 - 20%.

Mo xapakTepy ABWXEHWSA BOAbl pPasfiMyaloT MECKOJIOBKU TOPU30H-
TanbHble, BepTUKasbHble N C BpallaTesbHbIM ABMXEHMEM BoAbl (puc. 9.3).
MocnepgHwe, B 3aBUCUMOCTKN OT cnocoba co3paHusa BpalaTenibHOro ABuxe-
HUS BOAbI, pa3fensatoT Ha TaHreHunanbHble U aspupyemsble.

[ns HakonneHus ocagka B NecKosioBKax npeaycmatpmsaetcs 6yHkep
N 2XKEKTOp ANs OTKayku nysbnbl. M3 NecKkosoBOK 0OCafAOK BbIBO3UTCA Ha
neckoBble MoWaAKN UK B cneuunanebHble 6yHKepbl Ans 06e3BOXMBaHUS.

¥ o

¢3 7%
Puc. 9.3. OCHOBHblE CXEMbI MECKOIOBOK:

a — BepTUKanbHas; 6 — ropuMsoHTasibHasi C KPyroBbiM ABMXEHUEM BOAbl; B — TaH-
reHumanbHas; r — a’pupyeMas; 1 - nogaya CTOYHOW BOAbl; 2 — OTBOA BOAbI;
3 - ynaneHue nynbnbl; 4 - BO3ayxoBo4,; 5 — Bosayxopacnpeaenutenb; 6 — cbop-
HWK BCMbIBAOLWMX BELWECTB; 7 — OTBOA, BCMJIbIBAOLWMNX BELLECTB

Onsa 3ajepxaHuMsi HepacTBOPMMbIX OpraHW4YecKmx 3arpsisHeHwui
NPUMEHSIOT OTCTOMHUKU. OTCTOMHUKMK, yCTaHaBNMBaeMble nepen COopy-
XeHnaMu 6uonormyeckor OUYMCTKWM, Has3blBAlOTCA MNEPBUYHBLIMM, a nocse
HUX — BTOPUYHbIMWU. OTCTOMHWMKW MOAPA3AENSATCA Ha FOpM3OHTasbHblE,
BepTUKasibHble U pagmanbHble (cM. puc. 4.3).

PaaunanbHble OTCTOMHUKN SABNSKOTCA PA3HOBUAHOCTbIO FOPU3OHTasNb-
HbiX; B HacTosillee BPeMsi OHM nofyyatoT Bce 6onee LIMpPOKOe pacrnpo-
cTpaHeHue. PagnanbHble OTCTOMHUMKKN gnameTpom 16 — 50 M ycTpamBatoT C
BbIMYCKOM BOAbl CHW3Yy WM CBepXy MO ueHTpanbHol Tpybe, ouumwiaemas
BOAA MOCTynaeT B KOJbLUEBOW NOTOK (puc. 4.38). HY OTCTOMHWKOB MNpu-
paetca yknoH 0,001 - 0,02. BbinaBwwuii ocagok nepeMelaeTcs K LeH-
TpanbHO PacrnosiOXXEHHOMY MpUAMKY ckpebkamu, 3akpensieHHbIMKU Ha
Bpawatuwen depme. N3 npusMka ocagok ygansercs nog AeACTBMEM ruAa-
poCTaTM4ecKoro AaB/ieHUs WM C MOMOLLbID HacocoB. Pbixnble ocagku
(HanpuMep, aKTUBHbIN W) MOXHO YAansATb HEMNOCPEACTBEHHO CO AHA OT-
CTOMHMKA C MOMOLLbIO MSI0COCOB, YKPernJieHHbIX Ha Bpaluatowencs depme.
MnaBatowmne Ha NOBEPXHOCTK BewecTsa (kKMpbl, Macna v T.M.) yaansawoTcs
C MOMOLbIO Pa3fINYHBLIX YCTPONCTB, 3aKpenseHHbIX Ha CKkpebkoBbixX dep-
MaX Ha ypOBHe 3epKasa BOAbl B OTCTOMHUKE, U Yepes XMPOCOOPHUKMN.

Onsa HeboNbLMX COOPYXEHUI NCNONbL3YIOT BepTUKasbHble (Kpyrible
WKW KBagpaTHble B NJjiaHe) Ui ropu3oHTasibHble MOIOYHbIE OTCTOMHUKMN.
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PacuetHas npopon-
XUTENbHOCTb OTCTanBaHus
? B Y~ 6bITOBbIX CTOYHbIX BOA W
1 7 /- ’d: NG > CMecuM WX C NpPOM3BOACT-
. 11 455 BEHHbIMM CTOKamMu B OT-
CTOMHMKAX BCEX TUMOB
npuHUMaeTca paBHon 1 -
2 4, CKOpOCTb NMOTOKA — He
6onee 0,7 MM/c, a BO BTO-
PUYHbIX OTCTOMHMKAX — He
6onee 0,5 mM/c.
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Puc. 9.4. PaananbHbii OTCTONHUK:
1 - Bogonoasoasas Tpyba;

2 - nnockpeb;

3 - BogooTBoAsLwwas Tpyba;

4 - depma nnockpeba; 5 - notok

9.3.2. Coopy)XeHuss 6MoSIOrMYecKon OUUCTKHU

Onsa 6MoNornMyeckom O4YMCTKM CTOYHbIX BOA NPUMEHSAT 6uonormye-
ckne punbTpbl (BNMOMUNBLTPbLI), a3POTEHKU UM OKCUTEHKMU.

Ona 6monornyeckorm oYmMCcTkM 60NblMX KOMMYECTB CTOYHbIX BOA
Hanbonee 4acTo NPUMEHSIOT @a3POTEHKM pPa3nYHbIX BUAOB. O6wnmMu ans
BCEX adpOTEHKOB SABASKOTCSA NPUHUMMbI UX paboThbl.

Ouunctka BoAbl OT 3arps3HEHUI NPOMCXOAMUT C MOMOLLBID aKTUBHOIO
una (Mnu bnonneHkn B 6modunbTpax) — coobliecTtBa MMKPOOPraHU3MOB,
CNocobHbIX copbupoBaTb Ha CBOEW MOBEPXHOCTU OpraHuvyeckue 3arpss-
HEHWUS U OKUCNATb UX B MPUCYTCTBUM KUCropoda Bolayxa. Min Henpepbis-
HO UMPKYNMpPYeT B CUCTEME — OTAENSAETCH BO BTOPUYHbLIX OTCTOMHMKax u
BO3BpallaeTcs B BoAy Mepea aspoTeHKaMu. XusHeneaTeslbHOCTb MUKPO-
OpraHn3MOB COMPOBOXAAETCA MOCTOSAHHbIM MX NMpupocToM. Ob6pa3zytowmnii-
CS NPY 3TOM M36bITOYHbIA @KTUBHbIN M YNJIOTHAETCS B WUIOYMJIOTHUTENSAX
WU HanpasnseTcs Ha cbpaxuBaHue B MeTaHTEHKM BMecTe C 0CagKoM U3
NepPBUYHbIX OTCTOMHMKOB. Ocanok 06e3BOXMBAOT Ha MNOBbLIX MAOLWAAKaX
WM Ha BaKyyM-duibTpax, a 3aTeEM CylaT B TEPMUYECKMX Mevax.

OkucnntTenbHasi MOLWHOCTb aspoTeHKkoB cocTtasnseT 0,5 - 1,5 kr/cyT
Ha 1 m3 nonesHoro o6bema COOPYXEHWS M 3aBUCUT OT MHOMMX (PaKTOPOB:
DU3BNKO-XNMNYECKON XapaKTEPUCTUKMN 3arpAa3HSIOWNX BELECTB U UX KOH-
LEeHTpauuKn, A03bl aKTUBHOIO mna n cnocoba ero nogayu, Konmyectsa noaa-
BaeMoro Bosayxa u crnocoba ero AMCneprmpoBaHuns, CTENEHM OUYUCTKU U T.A4.
KOHCTPYKTUBHO as3poTeHKM npeacTtaBnsatoT coboi pesepsyapbl, pa3aeneH-
Hble neperopoakamm Takmm obpasom, 4tobbl o6pa3zoBaTb AJIMHHbINA KaHan,
060opyAoBaHHbIN YCTPOMCTBAMM AN WHTEHCMBHOM aspauun BoAbl. [1o
CTPYKType MoToKa pasfiM4yalT: a3dpOTEHKU-BLITECHUTENN, a3pPOTEHKMU-
CMEeCUTENN N a3POTEHKUN C paccpeaoTOYEHHOM nogader CTOYHOW BOAbI.

OaHOM M3 pa3HOBUAHOCTEN a3pOTEHKOB SBASIOTCH OKCUTEHKM, OC-
HOBHasi 0CO6€HHOCTb KOTOPbIX — 60/bluasi MHTEHCMBHOCTb Mnpolecca 6uo-
XMMUYECKOr0 OKUC/IEHUS, YeM B O0ObIYHbIX adpOTEeHKaX, 3@ CYET 3aMeHbl
nogaBaeMoro BO34yxXa TEXHUYECKMM KMCNOPOAOM WM MOBbIWEHUS KOHLEH-
Tpauuu aKTUBHOIO mna.

B 6uodunbTpax B Kavectse (puabTpylOLEro MaTepuana UCnosb-
3yl0T Wnak, webeHb, KepaM3uT, naacTMaccy, rpaBuin M T.M., Ha KOTOPbIX
pa3ssuBaeTcsa 6uonornyeckas nneHka (puc. 9.5). MNpun Bbibope 3arpysku
npeanoYTeHWe crneayeT oTAaBaTb MaTepuanaMm C pa3BUTOM MOBEPXHOCTbIO
(wnak, kepam3uT, KosbLa M peLlleTkn 13 niactMacchbl).

Mo cnocoby nocTtynneHns Bo3ayxa B 3arpy3ky 6uoduneTpbl 6biBa-
0T C eCTecTBEHHOM (MOLHOCTb COOpPYXeHnit o 1000 m3/cyT) n npuHyam-
TenbHOM nogavern Bo3ayxa. OuuwaeMas CTo4Has BoAa C MOMOLLbIO OpO-
cuTenen pasfnyHbIX KOHCTPYKUMIA noaaeTcs Ha 6modunbTpbl Hemnpepbis-

HO UM NEPUOANYECKUN C MPOAOC/IKUTENBHOCTLIO Uukna 5 — 10 MUH.
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Ons obpas3oBaHnsa 6MOMNNEHKN, MUK- [na nomeTok

Og poopraHm3Mbl KOTOPOW aZanTMpoBannch 6ol
g g > K OpraHM4yeckuMM BeLLeCcTBaM OYMLLAEMbIX
I5 3 CTOYHbIX BOA, HeobxoAMMO OT ABYX-
8 506’ 3 yeTbipex Heaenb A0 HECKOJ/IbKUX Mecdua B
8 S 5 i { g 3aBMCUMOCTU OT BMAa 3arps3HEHUs U TeM-

nepaTypbl CTOYHbIX BOA.

Mo Mepe YyBENNYEHUA  TONLUMHbI
NEHKM MPOUCXOANT OTMUPAHUE HUXHUX ee
CNOEB U CMbIB UX C MOBEPXHOCTM 3arpysku
6nodunbtpa. Mpu npaBUNIbHO MNPUHSTON
Harpyske Ha 6umodwunbTp npoueccbl OTMU-
Puc. 9.5. BuodunbTp C MpUHY- paHUss W HapacTaHus  6uonorvyeckon
ATENbHOM NoAayen Bosayxa: MIEHKM MAYT napannenbHo, NMo3TOMYy 3au-
1 - nopawowme Tpybbl; 2 - BO-  nupapng 1 3aGonaumMBaHus 6MOGUILTPOB
AOPACNPEAENNTENBHEIE YCTPON™ o nhopcxoanT. OCO6EHHOCTbIO 6UODUBT-
cTBa; 3 - 3arpyska; 4 - BoAO-
oTBOASILUME NOTKM: 5 — ruppas- POB SB/ISAETCS obpa3oBaHMe MeHbluero Ko-
AMueckuii 3aTBop; 6 — Bo3ayxo- JIMYECTBA M36bITOUHOW Guomaccel (una) no
noasoasiwme Tpy6bl CPaBHEHUIO C a3pOTEHKAMMU.

Cucrembl
M CXeMbI
BOOOCHabXeHWs

BOA03abopbl

9.3.3. [loo4YnCTKa CTOUYHbIX BOA

McTouHWKK BO-
NOCHabYXeHWs U

Fnybokas ouncTka obecrneumBaeT yaasieHMe OCTATOYHbIX 3arpsa3He-
HUA N3 CTOYHbIX BOA MOC/E COOPYXEHUN MexaHU4yeckon n 6uonormyeckomn
OUUCTKU. TepMUH «rnybokas ounmcTka» MOXeT ObiTb NMpUMeHeH K nboi
cucteme, KoTopasi crieayet 3a 6MonorM4yeckon OYMCTKOM. BblpaxeHue
«TpeTU4yHas OYMCTKa» 4acTto ynoTpebnsatoT Kak CUHOHMM yboKOM 04mncT-
KW, NPUHUMasN 3a NepBYI CTYNMEHb MEXAHMYECKYIO, @ 3@ BTOPYIO CTYMEHb —
6rnonornyeckyo OUUCTKY.

MpuMeHeHne rny6boKko ouncTkM 06yCnoB/IEHO, BO-MEPBbIX, 3a4adven
CHMXKEHWUSA Harpy3ku Ha BOAOEMbI, @ BO-BTOpPbIX, LenecoobpasHoCTbiO No-
BTOPHOIO MCMO/Ib30BaHUSA OYMLLEHHbIX CTOYHbIX BOA, B YACTHOCTW, B CUC-
TeMax TEXHUYECKOro BOAOCHabXXEeHMS NPOMbIWAEHHbIX NPeaAnpUaTUNA.

Fnybokas oumcTka BK/OYaeT cneaytolme OCHOBHbIE NpOLecChl:

— AOOYUCTKY, KOoTopass obecneuMBaeT yMeHbLUEHME KOHLEHTpauum
B3BELUEHHbIX BELLeCTB 1 CYMMApPHOro KOn4YyecTBa OpraHM4yecknx BewecTs,
oueHmBaembix no BIK;

v

Ouuncrka
NPUPOAHOM
BOAbI

Hacocbl n
HAacoCHble
CTaHUMn

% o) - yhaneHue docdopa Ana 6opbbbl ¢ 3BTpodUKaUUEA BOAOEMOB
é § Z| (MaccoBbIM pasBuTMEM BOLOPOC/IEN);
a
< Q % - HUTpUdUKaunio N aeHMTpudUKauuio, Hanpas/eHHbIE Ha CHWXe-
8 O I| HWe coaepXKaHUsi OPraHNYecKoro M60 aMMOHWIMHOIO as3oTa;
CS& .
g[ < % — CHMXeHWe UBEeTHOCTU U yaaneHue lMAB;
8 0'3 - obe3zzapaxusaHue N yganeHue natoreHHon MMKpogaops.l.

Ons [OOUYMCTKM CTOYHbIX BOA Haubornee LWMPOKO WCMNOJb3yeTcs
duNbTpoOBaHME yepes3 ceTyaTble bapabaHHble GUIbTPbl U PUNLTPbLI C 3ep-
HUCTON 3arpy3koii. CeTyaTble 6apabaHHble GUNBbTPbI MPUMEHSIOT KaK A4S
OOOYNCTKN CTOYHbIX BOA (MUKPOMUABTPbLI C pa3MeEpPOM syeinkn cetku 20 -
40 MKM), TaKk U B KayeCcTBe BCMOMOraTe/ibHbIX YCTPOUCTB ANA 3a4epXaHus
KPYMHbIX 3arpsa3HeHWn nepej 3epHUCTbIMKU punbTpammn (bapabaHHble ceT-
Ku c pasmepom syeek 0,3 - 0,5 mMm).

Mpu dunbTpoBaHuM Yepes 6apabaHHble CETU U MUKPODUIBLTPLI AOC-
TUraeTCa CHMXEHWe B3BelleHHbIX BewectB Ha 20 - 25 % mn 50 - 60 %
cooTBeTCcTBeHHO, BlMK,y,y — cooTBETCTBEHHO HAa 5 - 10 n 25 - 30 %.

B kauyecTtBe 3epHUCTbIX PUALTPOB OObLIYHO MCMOAbL3YIOT OTKPbITblE
(6e3HanopHbIe) ckopble GuUAbTPbl C HUCXOASAWMNM (CBEPXY BHM3) MOTOKOM
OYMLLEHHOM BOAbI, aHaNoOrnyHble CKOpbIM uabTpaM, npeaHasHaAUYeHHbIM
ANl OYMCTKM NPUPOAHBIX BOA.

Ans cHWXeHus cofepxXaHWss aMMOHUAHOIO M OpraHM4eckoro asoTa
ncnonb3ytoT 6onee rnyboKyo 6MONOrMYECcKY0 OYMCTKY, NMPU KOTOPOM CO3-
Oal0T Takne ycnoeus (aspauMOHHbIN U rMAPaBINYECKUIA PEXNMbI), YTOObI
B Mpouecce XU3HeaesTeNbHOCTU MUKPOOPraHU3MOB LN MPOLECChl HUT-
pudukaumn n aeHuTpmdukaumm. T NpoLecchbl opraHn3oBbiBalOT 160 B
OCHOBHBbIX COOPYXEeHUAX BMONOrMYecKon OUYUCTKM — aspoTeHkax, nmMbo B
OTAENbHbBIX AOMNOSHUTENbHBIX EMKOCTHbBIX COOPYXEHUSX.
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CHuXXeHMe uBeTHOCTU, yaaneHue MAB 1 opraHM4yeckmnx coegmHeHumn
LOCTUraeTcsi, HanpmuMep, C NOMOLLbID 030HMPOBaHUA.




Ons nomeTok

9.3.4. O6e33apa>xMBaHMe OUYMULLEHHbIX CTOYHbIX BOA

06e33apa>|<MBaHV|e OYMLEHHDbIX CTOYHbLIX BOA Mpou3BOAUTCA C LUe-
NbO YHUUTOXEHUNA OCTaBLUUXCA B HUX MATONe€HHbIX MUKPOOPraHM3MOB U
YCTPAHEHUA ONACHOCTU 3apaXeHUA BOAbl BOAOEMA.

Mocne 6MONOrMYECKON OUYUCTKU KOSIMYECTBO GAKTEPUM B CTOYUHbIX
BOAAaX 3HAYUTENIbHO YyMeHbluaeTcs. Tak, nMpu O6MOMOrnMyeckor O4YUCTKe
CTOYHbIX BOA Ha MCKYCCTBEHHbIX COOpPYXeHusaX (Ha bunodunbTpax mam as-
poTeHkax) obuwee coaepxaHue 6akTepuii yMmeHbluaeTcs Ha 95 %, npu
OUYUCTKE Ha NoNAAX opowweHnsa — Ha 99 %. OaHaKO MOSHOCTbI YHUUYTOXUTL
6onesHeTBOpHble 6aKTEPUM MOXHO TOJIbKO 06e33apa>kMBaHMEM CTOYHbIX
BoA. CTouHble BoAbl 06e33apaXxmBatoT pas3siMyHbIMKM cnocobamu.

[o HacToswwero BpeMeHW Haubosbluee pacnpocTpaHeHue uMeeT
Crnocob X/IOpMpOBaHMUS CTOUHbIX BOA. X/1I0p BBOASAT B CTOYHYIO BOAY WU B
BMAE XJIOPHOW WU3BECTW, FTMMNOX0pUTa HAaTPUs UAN B ra3006pasHOM BUAE.

B 3aBMCMMOCTM OT MECTHbIX YC/IOBMI, CTEMEHU OUYUCTKM CTOYHbIX
BOJ, KaTeropMm BogoeMa NpMHMMaOTCA pasHble A03bl XjJopa. OpneHTMpo-
BoYHO (cornacHo CHull 40-03-99) ana OTCTOEHHOW CTOYHOW BOAbl A03a
xnopa cocrtasnset 10 mr/n, ana 6MonorMyeckn oYMLLEHHOM CTOYHOM BOAbI
- 3 Mr/n. Ytobbl obecneunTtb bakTepMUNAHbIA 3 deKT, xop nepen cbpo-
COM B BOJOEM C/lefyeT AepXKaTb B KOHTAKTe CO CTOYHOM Boaon Ao 30 MuH.

Onsa 06e33apa>|<v|BaHV|;| CTOYHbIX BOA MOXHO MCNOJIb30BaTb 0O30H,
O HaKO 3TOT METOo4 AOCTATO4YHO AOPOroCTosL. Hanbonee nepcnekTnBHbIM
MeToa0M O6e33apa)KVIBaHVIF| ABNAETCA y}'Iprad)VIO}'IETOBOE n3nydyeHwue,
LUNPOKO BHeApsAEeMOE Ha MOCKOBCKUX CTaHUMAX a3paunun.

Mocne rny6oko ounucTtkn n 3dpdeKTUBHOro obeszapaxmBaHus
CTOYHbIE BOAbl MOryT MOBTOPHO MCMNOJIb30BaTbCA B Pa3/iMyHbiX obnac-
TAX MNPOMBIWIEHHOCTU. BO3MOXHOCTb M LEenecoobpasHOCTb MOBTOPHOro
NCMNONb30BaHMS CTOYHbLIX BOA OMNPeaenstoTcs CaHUTapHbIMU, TEXHUYECKU-
MW U SKOHOMMYECKUMU dakTopamu. [NOBTOPHOE M MHOrokpaTHOe UCMOoJib-
30BaHME OYULLEHHbIX CTOYHbIX BOA B Pa3/INYHbIX OTpac/sX NMPOMbILIIEH-
HOCTU M CeNbCKOro XO03§WCTBa HABMSAETCA AEWCTBEHHOW Mepon OXpaHbl
BOAHbIX NCTOYHMKOB OT 3arpsi3HEHWNS N UCTOLLEHMS.

9.3.5. CoopyxeHusi ansa 06paboTkm ocagka CTOUHbIX BOJA

O6paboTka ocagkoB, 06pasyloLWMXCA B NpoLecce OYUCTKU CTOYHbIX
BOZ, — BaXHbIA U C/IOXHbIA TEXHONOMTMYECKUIA NpoLEecC B COCTaBe BCero
KOMM1eKCa KaHan3aumoHHbIX OYUCTHbIX COOPYXXEHWNIA.

Obpa3sytowmnecs ocagku npeactaBnatoT cobort cMeCb MUHepasnbHbIX
N OpraHnyecKkmx BeLecCTB pas/iMYHbIX COCTABOB M MPOUCXOXAeHUs. WX
KOHLUeHTpauunsa coctasnsetr 20 — 100 r/n, a o6bem (N0 cpaBHEHMUO C 06b-
€MOM ouuLlaembix ctokoB) — oT 0,5 go 2 % pansa cTaHUMii COBMECTHOM
OUYUCTKM BbITOBLIX U MPOU3BOACTBEHHbIX CTOYHbIX BOA M OT 10 go 30 %-
ONA NOKanbHbIX OYMCTHBIX COOPYXXEeHWI. YCNOBHO OCaAKM MOXHO pasje-
JINTb Ha TPU OCHOBHbIE KaTeropmn: MMHepasibHble, opraHmyeckne n nsbbl-
TOYHbIE aKTUBHbIE WJbl.

OCHOBHble 3aaun COBPEMEHHOI TEXHOIOMMN 06paboTKM 0CaAKoB —
npeBpalleHne UxX B MPOAYKT, HE Bbi3blBAIOWNIA 3arps3HEHMS OKpYXato-
e cpelbl, a TakKXe YTUIU3aumUsa LIeHHbIX KOMMOHEHTOB 0OCaAKoB. B 3a-
BMCMMOCTM OT CBOWCTB OCA[IKOB 3TW 3a4ayu peliarTcs cTabunusaument
OpraHMYeckom 4YacTu 0CaAAKOB, €CTECTBEHHbIM WM UCKYCCTBEHHbLIM 06e3-
BOXWBAHWEM WU CXKUFAHUEM.

Crabunnsauma ocapkoB obecrneymBaeT Mx yCTOMYMBOCTb NPOTUB
3arHMBaHNA U y4OBETBOPUTENbHbIE CAHUTaApHbIE YCI0BUS NpU UX YTUIN-
3auuM 1 cknaanpoBaHuu. CTabunmsaumsi MOXET OCYLLECTBAATLCS KaK B
aHaspobHbIX yCnoBuax nyteM cbpaxmBaHMa OCAAKOB B MeTaHTEHKax, Tak
N B @a3pobHbIX YCIOBUAX NYTEM a3pupoBaHUS 0CaaKoB B cTabununsaTopax.

TexHonornyeckme cxembl 06paboTKM OCaAAKOB BK/HOYAKT Creayto-
WMe cTaguu: ynnoTHeHue, ctabuamsaumnio (Ana opraHUYeckmnx OCaAKOB),
06e3BOXNBAHNE, TEPMUUYECKYIO CYLLKY WU CXKUraHue.

AHaspobHoe cbpa)xuBaHue npumMmeHseTca ana obpaboTkm ocaa-
KOB MPOMbILLMEHHBLIX CTOUHbLIX BOA, COAEepXalimx c6pakmBaemble opraHu-
yeckme BellecTtBa, M36bITOYHbIX aKTUBHbIX MNoB, a TaKXe Uux cmMecnm C
0CaZlkOM M3 MEpPBUYHbIX OTCTOMHUKOB. CHpa)kuBaHWe MpouM3BOAMTCS ne-
pes ecTeCTBEHHOWM CYLUIKOW OCajKa Ha WIO0BbIX Molwajkax, nepes mexa-
HUYeCKMM 06e3BOXUBaHNEM Ha DUNLTP-Npeccax U BakyyM-punbTpax.
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CbpaxunBaHue ocagkoB C yTuamMsaumeln rasoB 6poXeHUS OCyLLECTB-
NSIeTCa B MeTaHTeHKaX B Me30gusbHbiX (Npu Temnepatype 30 — 35 °C)
unn TepModunbHbiX (Npu Temnepatype 52 - 55 °C) ycnosusax. B meTtaH-
TeHKax NpouCXoAuT LWenoyYyHoe (MeTaHoBOe) 6poxeHue, ocylecTBaseMoe
B ABe (da3bl C BblAeNIEHNEM METaHa W YreKUCnoThl.

Mpu aspob6HoOit cTabunusauum npomsBoANTCA AnuTenbHoe (B Te-
YeHMe HECKOJSIbKMX CYTOK) aspupoBaHue U3bbITOYHOro akTMBHOMO una unu
€ro CMecu C 0CaAKOM MEPBUYHbLIX OTCTOMHMKOB. AapobHasa ctabunusauns
NpMMEeHMMa B TeX Xe Cy4yasx, Yto u aHaspobHoe cbpaxmBaHue, n peko-
MeHAyeTca npu 06e3BOXMBaHMM 0CaAKOB Ha LeHTpudyrax.

Bbl60p TOro0 WIM MHOro Metoga crabunusauum onpeaenseTca Tex-
HWKO-3KOHOMNYECKNMU coo6pa>|<evaMM.

Ana AOMOMHUTENBHOrO CHUXEHMSA BIAXHOCTU OCAAKW, BblAeNEHHbIE
B OUMCTHBIX COOPYXEHUSIX, nepea CTabunusauvein ynaoTHSAKT. Bnax-
HOCTb OCaJKOB Moc/fie YNIOTHEeHUs AosXkHa ob6ecrneunmBaTb MX cBO6oAHOE
TpaHCNOpPTUPOBaHWe No Tpy6aM. YMMOTHEHWE WOB MPOM3BOAAT B rpaBu-
TaUMOHHbIX UIOYMNIOTHUTENAX UK doTaTopax.

PeareHTHas noarotoBka ocapka - 3T0 Haumbonee M3BECTHbIA U
pacrnpocTpaHeHHbI cnocob KOHAMLMOHUPOBaHUSA, C MOMOLLBbID KOTOPOro
MOXHO 06e3BOXMBaTb Noaasnstowee 60/bLWNHCTBO 0CaAKOB CTOYHbIX BOA.
Mpu peareHTHON NOAroTOBKE MPOMCXOAUT Koarynsaumss TOHKOAMCNEPCHbIX
N KONMIOMAHBLIX 4YacTuy, obpasoBaHWe KPYMHbIX X10MbEB W W3MEHEeHue
¢dopM CBSA3KM BRarn, 4YTOo MPUBOAUT K U3MEHEHUIO CTPYKTYpbl OCagka U
YAYYLWEHNIO €ero BOAO0OTAAOWMX CBOWCTB. [N peareHTHOW 06paboTkm
NCMONb3YyIOT KOArynsaHTbl (COMM Xenesa, aatoMUHUA U U3BECTb) M DNoKy-
nAHTl (nonnakpunamug (MAA) n gpyrue). Ansa yaydweHns GuabTPyoLWnX
CBOICTB OCajka MPUMEHSIOT NpucagoyvHble Matepuanbl, Hanpumep, 301y
WAN OTXOAbl OT CXKUraHUsa ocaaka.

TennoBasa o6paboTka - 370 HarpeBaHWe 1 BblAepXMBaHWE ocajKa
npu BblICOKMX TemnepaTtypax (180 - 200 °C) B TeueHue 0,5 - 2,0 yacos.
Takasa obpaboTka npuMeHsieTcs ANs KOHAMLMOHWUPOBAHUS OpraHMYeckux
0CaaKoB M M36bITOUHbIX aKTUBHbIX WI0B. B npouecce Tennoson 06paboTku
NpoOMCXOAMT pacnaj OpraHW4yeckoro BewlecTBa TBepaon dasbl ocagka. B
3aBMCUMOCTU OT CBOWCTB MCXOAHOrO OcCagka M napamMeTpoB o06paboTkm
OPUEHTUPOBOYHO BENIMUYMHY pacrnaga MOXHO rnpuHuMaTtb 55 - 60 %.

YNAOTHAKT 0CafoK B 06bIYHbIX pagnasnbHbIX YNIOTHUTENAX, KOHCT-
PYKTUBHO CXOXWX C paguanbHbIMKU OTCTOMHWMKaAMW M 060pyAOBaHHbIX ne-
peMeLlIMBaOWNMN  YCTPOUCTBAaMN ANS paspylleHUMs CTPYKTypbl Ocajka.
MpoAoMKNTENbHOCTb YMJIOTHEHUS cocTaBnsgeT 2 — 4 4. BnaxHocTb ynnoT-
HeHHbIX ocaakoB - 90 — 94 %. CnuBHasa BoAa U3 ynnoTHWUTenen cbpacobl-
BAETCH B ad3POTEHKMU.

YNAOTHEHHbIM 0Cafok 06e3BOXMBAlOT Ha BaKyyM-puiabTpax Wu
cunbTp-npeccax, a Takxke Ha ueHTpudyrax. BnaxHocte 06e3BOXeH-
HbIX OCAAKOB MocC/e BaKyyM-dunbTpoB cocTtaBnsieT 72 - 75 %, nocne
dunbTp-npeccos - 45 - 60 %.

Onsa o6e3BoXMBaHUA 0CaAKOB CTOYHbIX BOA WMCMOMb3YHT BaKyyM-
GUNBbTPbI C HAPYXXHOM (PUNbTPYOWEN NOBEPXHOCTbIO: bapabaHHblie, 6apa-
6aHHble CO CXOASLLMM NONIOTHOM, ANCKOBbIE U NIEHTOUHbIE (puc. 9.6).

Onsa nonyyeHns ocaAkKoB C BO3MOXHO 6o0siee HU3KOW BNAXXHOCTbHO
WCMOoJIb3yOT aBTOMAaTU3MpOBaHHble (unbrp-npeccbl Tuna ®rNAKM
C TOPU30OHTAJIbHbIMU KaMepaMMu.

Puc. 9.6. bapabaHHbIli BakyyM-hunibTp:

1 - umnuHapuyeckui bapabaH; 2 - pacnpegenu-
TenbHas ronoBka; 3 —kamMepa pacnpeaenuTensHomn
ronoBku; 4 — OTBOAALWMN KONNEKTOP; 5 - cekuuns;
6 — crnossalwWwmMn ocafok; 7 — KOpbITo; 8 — 30Ha
duneTpoBaHua; 9 - 30Ha npocywkn; 10 - 30Ha
CcbeMa ocagka; 11 — 30Ha pereHepaumn TKaHu

O6e3B0OXEHHbIE 0CaAKM MOXHO WCMOJSb30BaTb B KaydectBe yaobpe-
HMA. Tpn HEobXOAMMOCTM OCaAKM CXWUrarT; O0CaAKM C BAAXHOCTbIO
60 - 65 % MOXHO CxuraTb 6€3 AONOSTHUTENbHbLIX 3aTpaT TOMJMBaA.

CYI.I.IKy 0CaAKOB Mpon3BoasAT B CyWWNIKaX pas/inyHbIX TUMNOB: 6a-
paGaHHbIX, NEHTOYHDbIX, Ba/ibLOBbIX, CyLWIN/IKax CO BCTPEYHbIMU CTPYAMU U
CyWnnKax Co B3BELWEHHbIM CnoeM.
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Ha puc. 9.7 npeacrtaeBneHa cxema 6apabaHHon cywwunku. O6e3so-
XXEHHbIM Ha BaKyyM-(unbTpax 0cafoK MoJaeTcs no 3arpysodHon Tpybe
BO BpallaloWKnNcs cywmnnbHbln 6apabaH, Kyaa nocTynatoT TOMOYHble ra-
3bl. MoAcyleHHbIA 0CafloK MOCTYMNaeT B pasrpy304HYyl0 Kamepy W aanee,
yepes LWJ030BON 3aTBOP, Ha KoHBewep. OTxoAaswme AbIMOBble rasbl yaa-
NSAKTCA U3 BEPXHEN YacTu pasrpy3o4Hon Kopobkn B baTapenHble LIMK/IOHBbI
ANS CYXOM OYUCTKU U 3aTEM MOAATCA A8 OUUCTKM B MOKPbI ckpy66ep.

2 5 Puc. 9.7. CxeMa 6apabaHHO CYLLMIKN:
3 4 7 1 - Tonmka; 2 - 3arpy3oyHass Tpyba;
3 - cywwunbHbii 6apabaH; 4 - pasrpy-
1 / 304Has Kopobka; 5 - b6aTapeliHble Un-
K/MIOHbl; 6 — LWI30Bble 3aTBOPbI;
2 7 - MOKpbI cKkpy66ep; 8 — AbIMOCOC;
10 6 8 9 - TpaHcnopTep CyXxOoro OCajkKa;
9 10 - npuBOAHas CTaHUus

C>kMraHme ocagKoB MNpPOM3BOAAT B TeX Clydasx, Koraa yTuiavsa-
UM HEBO3MOXHA WM HeuenecoobpasHa. CKuraHuio noanexart npeasa-
pUTENIbHO XOPOLIO 06€3BOXEHHbIE 0CAAKM.

Ocanku cokurawT B nedax KMNsLWero cnosi, MHOrornoAoBbIX neyax, a
Takxe B 6apabaHHbIX rnevyax.

Knnawmm nnm nceBAOOXUXKEHHbIN cnoi B neun (puc. 9.8) obpasy-
€TCs Haa Bo3ayxopacnpeaenunTtesnibHoi (KOMOCHUKOBOWM) 6ecnpoBasibHOM
peWeTKON MNpU BOCXOASILLEM ABWXEHWW ropsidyero BO3dyxa 4epes cJion
KBapueBoro necka (MHepTHoro TennoHocuTens). O6e3BOXeHHbI 0CaAoK
TpaHCNOpPTEPOM NoAaeTcsa yepe3 3arpy304Hbin 6yHKkep B nedb. MNonagas B
KMMASLWMN CNon necka, TemnepaTtypa kotoporo 750 - 800 °C, ocafoK MH-
TEHCMBHO MepeMeLlnBaeTCs U n3MesbyaeTcsl BC/IeACTBME B3aUMHOMO Tpe-
HMS ero 4yacTtuy, C YyacTuuaMmum necka. B kunsawem cnoe nponcxoasTt ucna-
peHve BfarM v ropeHuve ocagka. B cnyyae, korga cobCTBeHHOM Tenso-
TBOPHOW CNOCOBHOCTM OcajKa HeAOCTaTOYHO ANS noadep>XaHus npouecca
ropeHus, B Neyb Yepes ropesiky BBOAMUTCA AOMNOSIHUTEIbHOE TOMINBO.

Puc. 9.8. Cxema neuun
kunawero cnos (KC):

1 - TpaHcnopTep;

2 - ne4yb; 3 - 3arpy304HbIi
6yHkep; 4 - rasoxoa;

5 - BosayxonoporpesaTensb;
6 - BO34yXOAYBKa;

7 — 30/10y/IOBUTENb;

8 - gbiMococ; 9 - Tpyba;

10 - BeHTUNATOP;

11 - ropenka;

12 - neckoBbIn 6yHKep

9.3.6. CenTtukn

CenTvKn NpUMEHSIOT ANS npeaBapuTenbHON 06paboTKM CTOUHbIX
BOJ, MOCTyMNawLWMX OT MasibiX HaCesIeHHbIX MYHKTOB U OTAE/bHO pacno-
NoXeHHbIX 06bEeKTOB, C pacxoaoM He 6onee 25 M3/cy'r|<m.

CenTtuk npeactaBnsiet coboli NMpsAMOYrosibHbIA UNWM KPYI/biIA Npo-
TOYHbIA pe3epByap, B KOTOPOM M3 CTOYHOW BOAbl MpW ee MeAlleHHOM
ABWXXEHUM BbINaAaloT B3BeELleHHble BellecTBa. BbinaBwmuii ocagok Haxo-
ONTCSA B pe3epByape oT 6 A0 12 MecsaueB, B TedeHue KOTOpbIX OH noasep-
raetcss aHaspobHOMYy pasfnoxeHuto. YTobbl obecrneynTb Manyk CKOpPOCTb
ABWXXEHNS CTOYHOW BOAbl M BO3MOXHOCTb AJIMTENbHOro npebbiBaHus
ocagka, o6beM cenTnKoB A0MXKEH ObITb 0O4EHb 6OALLUMM.

[JOCTONHCTBO CENTUKOB COCTOUT B TOM, YTO MPOLIEHT 3ajepXaHus B
HMX HEpPaCTBOPEHHbIX BELLECTB A0BOJIbHO BbICOK. O4HAKO CenTMKaM CBOM-
CTBEHEH psA CYLEeCTBEHHbIX HEeAOCTAaTKOB, OrpaHMYuMBaloWmnx nx obnacrb
npMMeHeHnsa: HenosHoe cbpaxusBaHne ocagka u obpa3oBaHWe KOpKM,
ouuvLleHHas Boda npuvobpeTaeT 3anax CepoBOAOPOAA M KUCIYIO peakuuto.
Ong ynydweHua ycnosui akcnayaTtaumm centukm 60nblwnX pasMepoB pe-
KOMeHAyeTCs pa3fensiTb No A/IMHE Ha ABE UKW TPU KaMepbl NonepeyvHbiMu
neperopoakaMm C OTBEPCTUAMMU.

MaTepmanom ans CenTUKOB MOMyT CAYXWUTb MAaCTUK, KUPNWY, Ka-
MeHb, XXene3obeToH 1 fepeBo.

[Ona 6bITOBbIX CTOYHbIX BOA pacxoj BbiNajatowero ocagka C Bhax-
HOCTbto A0 95% cocrasnseT 0,8 n/cyTkn Ha ogHoro yenoseka. Ocafok 13
cenTuKa cneayeTt nepmoanyveckun yaansiTb, HO HE NOSHOCTbIO — 0ko10 20%
€ro Hy>HO OCTaBMATb A/ 3apaXXeHWs aHas3pobHbIMKM HGaKTepusiMn BHOBb
nocTynawLiero ocagka.
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1. BogocHab)xeHune 34aHUA U oTAeNbHbIX 06beKToB

1.1. Knaccudmkayma cucrteM BogocHabXxeHus

CucteMbl BOAOCHAbXeHUS 34aHUN U 06bekToB MI060ro HazHavyeHus
[OMKHbI obecneunBaTb noTpebuTtenelr BoAoOlK 3agaHHOro KadyecrBa, B
TPEebyeMomM KoJsim4yecrse 1 nog Heo6xoamMMbIM HaropomM.

CHabxxeHne BOAOW 34aHMIN M OTAENbHbLIX 06bEKTOB MOXET OCYLLEeCTB-
NATbCSA OT HApPYXHOW BOAOMPOBOAHOM CETM (HacCeNeHHOro nyHKTa, npea-
npuATUA) — LeHTpasn3oBaHHOEe BoAOCHabXeHne uam ot co6CTBEHHOro Me-
CTHOro (NoOA3eMHOro MM MOBEPXHOCTHOIO) MCTOYHWKA BOAOCHabXeHus —
JeLeHTpanmM3oBaHHoe BogocHabxeHue.

Cuctembl BogocHabxxeHns noapasfaensioTcs Mo HasHadeHuto, cdepe
obcnyxuBaHumsa, cnocoby mMcnonb3oBaHMs BoAbl, obecrne4YyeHHOCTU HanopoMm
(c yyeToM ycTaHOB/IEHHOIro 060pyaoBaHMA).

lo Ha3HayeHuto CUCTeMbl noapas3fenslT Ha XO35NCTBEHHO-
NMUTbEBbIE, MPON3BOACTBEHHbIE N MPOTUBOMOXApPHbIE.

X03AMACTBEHHO-NUTbEBbIE CUCTEMbI BOAOCHAGXEHMA 34aHui
(BHYTpeHHMe BOAOMPOBOAbI) NMpeAHasHadeHbl Ans obecnedeHus notpebu-
Tenem BOAOM MUTLEBOIO KayecTBa, OTBevdawullen TpeboBaHuaMm CanlluH
2.1.4.1074-01 «MuTtbeBas Boga». lMoTpebutenamm Boaa pacxoayeTcs Ha
NUTbEBbIE, XO35IMCTBEHHO-ObITOBbIE, CAHUTAPHO-TUTMEHNYECKME HYXAbI.

MponsBoacTBEHHble CUCTEMblI BOAOCHab>keHus obecrneumsaloT
nogayy BOAbl Ha TEXHOMOrMYECcKne HyXabl NpeanpusaTus, uexa. KayecTtso
N KOJINYECTBO BOAblI B MPOM3BOACTBEHHbIX BOAOMPOBOAAX AO/KHbI yAOBe-
TBOPSTb TPebOBaHUAM TEXHOMOrMW MNPOU3BOACTBA. B NpomM3BOACTBEHHbLIX
BOAOMPOBOAAX BOAA MOXET ObiTb HEMUTLEBOIO KayecTBa WMAW crieuuanbHo
ounuweHa (ymsryeHa, obecconeHa, obesxeneseHa, obecuBeyeHa 1 T.M.); B
TaKUX cny4yasx, Kak NpaBuao, npeaycMaTpuBaeTcs BOAOMNOArOTOBKaA.

MpoTuBONO>KapHble CUCTEMbl BOAOCHAGX>XeHUA 3AaHMN npea-
Ha3Ha4deHbl ANa AUMKBMAAUMM o4varos noxapa. KayectBo BoAbl HE NMMUTU-
pyeTcsi, @ KOIMYeCTBO ee AO0/KHO O6biTb NpeAyCMOTPEHO B COOTBETCTBUU C
TpeboBaHuamm CHuI.

Mo ceepe obcnyxmnBaHusi cnctemol 6biBatoT:

— pa3aesibHbIMU, HE COEAMHEHHbIMM OAHAa C Apyroi (MOCKONbKY
KauyecTBO BOAbl B HUX MOXET 6bITb pasHoe);

- 06beAnHEeHHbIMU (XOBHVICTBEHHO-I'IpOTMBOI'IO)KaprIe, npounssoa-
CTBEHHO-MPOTUBOMNOXapHblE UK X03ﬂVICTBGHHO-I’IDOVBBOD.CTBGHHble, B KO-
TOPpbIX NpeanosiaraeTcd nogadva soabl MAEHTUYHOIO Ka'-IECTBa);

- eaMHbIMK, obecneymBatoWmMm nogayvyy BOAbl Ha BCE HyXAbl: XO-
3FH7ICTBEHHO-I'IVITbEBbIe, NpoOVU3BOACTBEHHbIE U MPOTUBONOXapHble. EanHbIE
cuctembl obecneunBsaroT noaadyy BoAbl TOJIbKO NMUTbLEBOIo Ka4eCTBa.

1o cnoco6y nCroJsib3oBaHns BOAbl pa3nnNyaloT CUCTEMbI: NMPAMOTOY-
Hble, O60pOTHbIe M MOBTOPHOI0 UCMNOJZIb30BaHUA.

B cucrtemax obopoTHoro BogocHabxxeHus npeaycMaTpuBaeTCsd MHO-
rokpaTHOe WCNofib30BaHWe OA4HOM U ToW Xe BoAabl. OfHaKo Mocse Takoro
MCMONb30BaHNS M3MEHSAIOTCSA MoKasaTesuM ee Kayectsa M oblee KonnyecT-
BO, MO3TOMY BoAda Ans 06paboTkm HanpaBnsSETCA Ha crneuuasnbHble COOpy-
XXEHWUS N YCTaHOBKW A1 O4UCTKM, 0be33apaKMBaHUs n ap.

MpYMepOM TakKMX CUCTEM B XWUIbIX N 06LLECTBEHHbIX 3A4aHUAX MOXET
6bITb 060pPOTHAs cUCTEMA OXAXAEHUS YCTAaHOBOK KOHAMLUMOHWUPOBaHUS U
nblneyaaneHus, cucteMa BogocHabxeHns nnasaTtenbHoro 6accemHa.

Mo obecrie4eHHOCTM HaropoMm C Yy4eTOM YCTaHOBJIEHHOro 060pyno-
BaHMS pasnNYaloT CUCTEMDI:

- o6ecneyeHHble HAMOPOM OT CETU HapPY>XHOro BOAOMNPOBOAA, T.€.
Korga Hanop B Hapy>XHOW ceTu BoAOCHabXeHus AoCTaToueH AN HOpManb-
HOro PyHKLMOHUPOBAHUS CETU BHYTPEHHEro BOAOMNPOBOAA;

- He obecneuyeHHble HAMOPOM OT CETU HAPY>XHOr0 BOAOMNPOBOAA,
T.e. CUCTeMbl C BOAOHaAMNOpHbIM 060pyAOBaHMEM — BOAOHAMOPHbLIM 6aKkoM,
HaCOCHOM WM MHEBMATUYECKOWN YCTAaHOBKOWN.
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1.2. DneMeHTbl BHYTPEHHEro Bogonposoaa

OCHOBHbIMM 3/1IeEMEHTaMU BHYTPEHHEro BOAOMPOBOAA SIB/ASIKOTCS BBO-
Abl (0OAMH WM HEeCKOJIbKO), BOAOMEPHbLIN Yy3en, MeCTHble BOAOHanoOpHble
yCTaHOBKM, perynuvpyrwme m 3anacHole 6akm, BogonposoaHasa ceTtb, 060-
pyAoBaHHas TpybonpoBogamMu n Heobxoammon apmatypon (cMm. puc. 1.1). B
NPOM3BOACTBEHHbLIX CUCTEMax TEXHUMYECKOro BOAOCHabXeHWsl, a Takxe B
page criy4yaeB M B XO3SMCTBEHHO-MUTBEBbLIX CUCTEMAX, MHOrAa MPUMEHST
MeCTHble YCTaHOBKM KOHAMUMOHMPOBAHMUS BOAbI.

BBopAbl NpeaHa3HayeHbl AN COeAMHEHUS BHYTPEHHEeN CUCTEMbl BO-
AocHabxeHuns 30aHmsa nnm obbekTa C Hapy>XHOM BOAOMNPOBOAHOW CETblO, U3
KOTOpOM npeaycMaTpuBaeTcs nogaya oAbl notpebutenam.

BoaoMepHbIN y3en npegHasHadeH ansl ydeta KonmMuyecTBa U3pacxo-
[OBaHHOW BoAbl. BoaomepHbIli y3en obopyanoBaH M3MepUTEsbHbIM Npubo-
pOM — BOAOCYETUYMKOM, KOHTPOJSIbHO-CMYCKHbIM KPaHOM AN KOHTPONsA pac-
nonaraemoro Harnopa u cnycka BoAbl U3 CETU, 3anNOpPHOM apMaTypoWn.

MecTHble BOAOHaNOpPHbIe YCTAHOBKM MNpeAHa3HayeHbl 415 NoBbl-
LWEeHMs Harnopa B CETM BHYTPEHHEro BOAOMPOBOAA, KOrAa rapaHTMpOBaH-
HbIn (MMHUManNbHbLIN) HanMop Ha BBOAE MeHblle TpebyeMoro n He obecneum-
BaeT nogavyy Heob6XoAMMOro HOPMMPOBAHHOMO pacxoja BOAbl, 0COBEHHO Yy
BOAOpPa3bopHbIX NpMOBOPOB, PacMoONOXEHHbIX Ha BEPXHUX 3TaxaX 34aHWi.
K BOAOHAMOPHbLIM OTHOCATCSA MOBbICUTENbHbIE HACOCHbIE U MHEBMaTU4eckme
YCTaHOBKM.

rapaHTMpoBaHHbIN Hanop — MUHUMasbHbIM Hanop B AaHHOW
TOUYKE Hapy>XHOW BOAOMNPOBOAHOM CETU, KOTOpbIM obecneunBa-
eTca (rapaHTUpYeTCs) Npu BCEX pacYETHbIX Cy4YasX.

Perynupylowme n 3anacHble 6akm (BoAOaKKyMyaupylowue 1 Ha-
NnopHble YCTPOMCTBA) — OTKPbITbie W 3aKpbiTble (NHeBMaTuveckme) 6aku
npeAHasHayeHbl ANS akKyMyJMpoBaHWS HEKOTOporo obbema BoAbl Mpu He-
COOTBETCTBMW PEXUMOB Nofayn U notpebneHus BoAbl B CETU BHYTPEHHEro
BoZonposofa. 3Tn 6aku MOryT 6biTb MCMNONb30BaHbl U ANS XpPaHEHWUs BOA-
HbIX 3aMacoB Ha TEXHOMOrMYeCcKMe U NpOTUBOMOXAPHbIE HYXAbI.

BoponpoBoAHble ceTu rnpeaHasHaudeHbl ANl TPaHCNOPTUPOBaHUS
BOAbl KO BCEM BOAOPa3bopHbIM YCTPOWCTBaM, pa3MeLleHHbIM B 3[aHUM.
BHyTpeHHsIS BoAOMpoOBOAHas CeTb COCTOMUT M3 Tpybonposogos, obopyno-
BaHHbIX HeobxoAMMOlM apMaTypoi: BoAOpa3bopHOW, 3amopHON, perynmpo-
BOYHOM N NpeaoXpaHUTENbHOMN.

MpY NPOEeKTUPOBaHUM CUCTEM BOAOCHABXEHWUS 34aHMUIN CneayeT pas-
iM4aTb BOAOMPOBOAHbLIE CETM, PACMONOXEHHbIe BHYTPWU 34aHWIA, U CETU
MUKPOpaNoHHble (BHYTPUMIOLWAA0YHbIE), COEAMHSIOWME TpPynny 34aHui
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Puc. 1.1. Cucrtema BoaocHabxxeHns 34aHMA C NOBbLICUTENbHOW HAaCOCHOW YCTaHOBKOM
(ceTb KONbLEBAs C HUXHEN pa3BOAKOM):

1 - BBoa N2 1; 2 — obpaTHbIM KnanaH; 3 — nepemblyka; 4 — 3anopHas apmaTypa; 5 -
NOXapHbIA CTOAK; 6 — NOXapHble KpaHbl; 7 — BOAOMEPHbLIN y3en; 8 — 3anopHble BeH-
TUNnM; 9 — NONMBOYHBLIN KpaH; 10 — cnyck (npobka); 11 - konbueBass Marucrpasnb;
12 - HacocHas ycTaHoeka; 13 - ssoa N? 2
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1.3. CxeMbl BOAONPOBOAHbIX ceTel

BogonpoBogHble CceTU B 3[4aHMAX MOTYT UMETb Pas/IMYHY KOHOUry-
paumio B 3aBMCMMOCTU OT MECT pacrnosioXXeHuss Boaopas6bopHbIX Npuéopos,
a TaKXe OT Ha3Ha4deHuda 3AaHnd, TEXHOJIONMYECKUX U NMPOTUBOMOXAPHbIX
Tpe6oBaHuit. CeTM COCTOST M3 MarucTpasbHbIX U pacnpeaenuTesnbHbIX TPy-
60MpoOBOAOB, pacnpeaeMTeNbHbIX CTOSIKOB, @ TakXXe NMoABOAOK K BOAOpas-
6opHoOI apmaType.

BoaonpoBoaHble ceTu

Y
TYNUKOBbIE KOonbLUEBbIE KOMB6UMHNPOBaHHbIE
C BEPTUKAJIbHbIM C FrOPpU30HTaJIbHbIM
KonbLEBAHNEM KOonbUueBaHNEM

Mo pacnonoxeHuo MarmcTpanbHbix Tpyb6onpoBoAOB BOAOMNPOBOAHbIE
ceTn 6bIBAIOT C HUXHEWN, BEPXHEN, rOpu3oHTanbHoM (cM. puc. 1.1, 1.3) v
BeEpTUKanbHOM pa3Boakon (cMm. puc. 1.2).

4
J —

J 4

\ _'Lr Puc. 1.2. Cxema BOZLOMPOBOLHOM
2 T r . CeTM C BEepTUKaNbHOW pa3BOAKOWN
MarucrTpanam u C ropmsoHTasbHbIMU
P 3 pacrnpeaenuTenbHeiMn  Tpybonpo-
BOAAMMWU:
1 - BBOA; 2 - MaructpasibHbIN
TpybonpoBoa; 3 - pacnpepenu-
1/1 TenbHbIM TpybonpoBoa; 4 — noa-
BOAKM

Mo BuAYy noaayv BoOAbI:
— UMPKYNALUMOHHbIE HAMOPHbIE U CaMOTEYHbIe;
— NBOMHbIE.

B BbICOTHbIX 34aHUAX MCMOJb3YOT 30HMPOBaHMeE BOAOMPOBOAHOM ce-
™™ (cM. pa3gen 1.4).

TynukoBble BOAONPOBOAHbIE ceTn LieniecoobpasHo npegycMaTpu-
BaTb B 34aHUAX, rae AONYyCKaeTCd nepepbiB B nogavye BoAbl Npu Heobxo-
ANMOCTU OTKJIIOUYEHUS OTAENbHbIX YYacTKOB ANt MPOU3BOACTBA PEMOHTHbIX
pabot (cM. puc. 1.3).

Puc. 1.3. Cncrema Bogo-
cHabXxeHns 34aHUs C BOAO-
HanopHbIM 6aKOM M NOBbI-
CUTesNbHbIM HAaCOCOM:

1 - BBOA; 2 — BOAOCHETUMK;
3 - noBbICUTENbHbI HACOC;
4 — marucrpanb;

5 - BogoHanopHbIN 6ak;

6 — obpaTHbIN KnanaH;

7 — cTOsIKM; 8 — apMaTypa
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KonbLeBble BOoAonpoBoAHble CETU NPUMEHSAIOT B 34aHUSX C Mpo-
TUBOMOXapHbLIM BOAOMPOBOAOM, a TakXe B Tex c/y4yasx, koraa Heobxoam-
MO obecrneunTb BbICOKYH HaAexXHOCTb M b6ecrnepebonMHOCTbL nofayn BOAbI
notpebutensam. Konbuesble CeTW, Kak NpaBuio, NpUCOEANHSAIOT ABYMS WU
HECKONbKMMM BBOAAMW K OAHOMY WM HECKOJIbKMM y4yacTKaM HapyXHOro
Bogonposoaa. KonbLeBaHMe ceTn MOXET 6biTb B rOpU30OHTaNbHON (CM. puc.
1.1) v BEPTUKANBbHOM NNOCKOCTAX (CM. puc. 1.4).
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@ Puc. 1.4. Cxema KOM6UHMU-
L o o
ale e O _é POBaHHO  BOAONPOBOAHOW
CeTU C HWXHEN U BepxHen
als i 1& é pa3BoAKaMun MarucTtpanem, c
BEpTUKabHbIM  KO/bLiEBaA-
HueM beMHEHHOIO  XO-
os ale _é é € obben oro xo
8 39MCTBEHHO-NPOTMBOMNOXap-
sk i1 ‘5" & HOrO BO/ZOMNPOBO/A:
1 - BOAOCYETUMUK;
2 — XO35INCTBEHHbIN HaCoC;
s g 'é @ 3 - noxapHbIin Hacoc;
v 415 - HNKHAA U BEPXHASA
- mMarucrpanu;
6 - BOAOHaNopHbIM 6ak;
7 - pacnpepenutensHas
) ceTb; 8 — BepTUKanbHoOE
KOMbLiEeBaHNE NOXXapHbIX
X CTOSIKOB

Komb6uHupoBaHHble BOAonpoBoaHble cetn (cM. puc. 1.1, 1.4)
COCTOAT M3 KOMbLEBLIX MarucCTpanbHbIX W TYNUKOBbLIX pacrpefenuTesnbHbIX
TpybonpoBoaoB. KoM6UHMpPOBaHHbIE CETU MPUMEHSAIOT B 34aHMSAX C NPOTU-
BOMOXapHbIM BOAONPOBOAOM, 060pyAOBaHHbLIM 12-t0 n 6onee noxxapHbIMU
KpaHaMu, B 34aHuSAX € 60nblWNM pa3bpocoM BOAOPa3bOpHbIX YCTPONCTB.

MaruncrpanbHbie Tpy6onpoBoAgbl B CETAX C HUXKHEN pa3BOAKOWN
pasMelatoT B noAaBase WM TEXHMYECKOM MNOoAMNOoJSibe 3[4aHusl, a B CETHAX C
BEPXHEN pa3BoOAKOM — Moj MOTOSIKOM BEpXHEro aTa)xa, Ha yepaake uanm B
TEXHNYECKOM 3Taxe 3aaHus. pu Bbibope MecTa pa3MelleHns Marucrpanu
BHYTPEHHEro BOAOMPOBOAA CreAyeT y4nTbiBaTb YAOOCTBO MOHTaXa M 3KC-
nayaTauun. TpybonpoBoabl, NpoKiaAbiBaeMble B HeOTan/JInMBaeMbIX Mome-
WEeHNAX, AOKHbI 6bITb yTEMNJIEHbI, €CNIM TeMMNepaTypa Bo34yXa OMnycKaeTcs
HUxe — 2 °C.

B npou3BOACTBEHHbLIX 34aHUAX MPUMEHSAIOT ABOViHblE U UnpKynaun-
OHHbIE CeTH.

ABOWHbIE CEeTU MPUMEHSIIOT NMpPU HEO6XOAMMOCTU MOBbIWEHUS Ha-
AEXHOCTN CHabXeHus BOAOW OTBETCTBEHHbIX NoTpebutenei. 3tn cetn ay6-
NVpyoTCs, T.e. pacCuyMTbIiBalOTCS Ha NPOMyCK OAMHAKOBbIX pPacYeTHbIX pac-
XOA0B BOAbI.

B UMPKYNSILMOHHBbIX ceTax (CM. puc. 1.5) HanopHble n camoTteuy-
Hbleé Yy4YacCTKM pacCUUTbIBAKOT pas/iMyHbIMKM MeTodaMn. MOHTax, npuMeHse-
Mble MaTepuasbl U 060pyAOBaHNE HaMOPHbIX M CaMOTEYHbIX YYacTKOB TaK-
XXe MoryT 6bITb Pas3sINYHbIMK.

Puc. 1.5. CxemMa uMpKynsiLMOHHbIX CeTeN NPON3BOACTBEHHbIX BOAOMPOBOAOB:
1 - obopynoBaHue, Uexu 1 T.MN.; 2 — BOAONPOBOAHbIE CETU; 3 — HaMopHas LMPKyns-
LMOHHas ceTb; 4 — caMoTe4yHas UMpKYNsaUMOHHas CeTb
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1.4. CxeMbl 30HHOIro BOAOCHa6>eHNsA BbICOTHbIX 3AaHUN

30HHbIE CUCTEMblI BOAOCHA6X>XEHMUS MNPUMEHSIIOTCA B BbICOTHbIX
30aHMaX BblcoTon 6onee 50 M (17 n 6onee 3Taxel), Koraa Hanop B CETU
npesbillaeT MakcuUMasnbHO AONyCTUMbIA (60 M ANS XO3ANCTBEHHO-NUTbe-
BOro sogonposoga u 90 M — ans NpoTMBonoxapHoro). MNpu 3ToM BOAOMNPO-
BOAHYIO CE€Tb pa3fesnisoT Ha CaMOCTOATE/NbHbIE 30Hbl, HE COeANHEHHbIE 04-
Ha C Apyron. BbicoTa 30HbI onpeAenseTcs MakCMMasbHO AOMYCTUMbIM na-
pocTaTM4YecknM HamnopoMm H,,; B CaMON HMXHEN Touke ceTu (pe3bboBoro
COeAMHEHUa UNM apMaTtypbl). YMCno 30H n; B 34aHUW Ha3Ha4yalT B 3aBu-
CUMOCTM OT Umncia aTaxen N, U BbICOTbl 3Taxa H:

N = N5 Ns/Hpon.

Yucno aTaxei NepBoOM 30HbI N,;, KOTOpas NMTaeTcsl HENOCPeACTBEH-
HO OT CETM HapY>XHOro BOAOMPOBOAA, Ha3HayalT B 3aBUCMMOCTM OT rapaH-
TUpOBaHHOro Hanopa Hpp, NPUHATOMO B HEM y MecTa NpUcoeanHeHus
BHYTPEHHEN BOAONMPOBOAHOMN CETU 34aHUS:

n =Hm" -15
ol 4 d

Mopaua BoAbl B BOAOMPOBOAHbIE CETU KaXKAolh Mnocneaytolleln 30HbI
NpoOM3BOAUTCSA OTAENbHbIMW MOBbICUTENbHbIMM Hacocamu. Ecnu Bogy u3
BOAOHanopHoro 6aka, pasMeleHHOro B 0AHOM TEXHUYECKOM 3Taxe, nepe-
[alT Hacocamu B 6ak, obCcnyXmBatowWKM CeTb APYron 30HbI, TO Takasa cxe-
Ma HasblBaeTCs rocsaeqoBaresibHoi (puc. 1.6a). OgHako nNpu pasMeLlleHnmn
Ha KaXAOM TeXHMYEeCKOM 3Taxke MOBbICUTESIbHbIX HACOCOB YCNOXHSAET UX
obcnyxusaHune, TpebyeTca HagexHas 3BYKOMU30MAUMUS, YBEINYMBAOTCA
3KCMyaTaunoHHbIE pacxoabl.

Ecnn Boay nodalT B CETb KaXAOM 30Hbl MOBbICUTEbHBIMKM Hacoca-
MW, pa3MeLLeHHbIMW LEeHTpasn30BaHHO B MEPBOM TeXHWYECKOM 3Taxe (B
noagasne), To Takasi CXxeMa Ha3blBaETCs r1apasisiesibHov (puc. 1.66, 1.6B).

MnTaHne X0N04HOM M ropsiyen BOAOW KaXAOW 30Hbl PEKOMeHAYyeTCs
npeaycMaTpueaTb OT BOAOHAMOPHbIX 6aKOB, MOAKAIOYEHHbIX K CETAM Mo
cXeMe «ypaBHUTENbHbIX 6akoB» (CM. puc. 1.6).

=
AR

TR
F H

-

BogooTtTBegeHune

%
72 3 2
Puc. 1.6. CxeMbl 30HHOIr0 BOAOCHA6XXEHUS BbICOTHbIX 34aHUIA:

a — nocneposaTenbHas; 6 — napannenbHas; B — C perynaropamMmun AaBneHus;

1 - BoAOHaNopHbIM 6akK; 2 — NOBbICUTESIbHbIE HACOCbl; 3 — perynsTop AaBleHus;
4 — obpaTHbIli kKnanaH

——

1.5. MukpopaiioHHble (BHYTPpUKBapTaJibHble) CeTU BOAQOCHab)xeHus

NcTopuueckn Kaxaoe 3gaHuve mMMesno cobCTBeHHble BBOAbI, Mpucoe-
OVHEHHbIe K Hapy>XHOM BOAOMPOBOAHON ceTu ropoaa. [pn coBpeMeHHOoM
«cB0o6OAHOM» MNNAaHMPOBKE CO34alT MUKpPOParoOHHble (BHYTpUKBapTasb-
Hble) MacCuBbl, rAe CTPOAT XWible, aAMUHUCTPATUBHbIE, KOMMYHasbHbIE,
TOproBble 34aHuWs, LWKOMbI, AeTCKMe cagbl U SCNU, rocTuHUUbl U ap. Ans
Xun3HeobecneyeHns 3TUX 34aHUNA NMPOEKTUPYIOT BHYTPUKBapTasibHble KOM-
MyHMKaLuM BOAOMNPOBOAA, ropsiuero BOAOCHabXeHWs, OTOonaeHus, BOAOOT-
BeAEHMS M Ap., @ TaKXe UeHTpasbHble NMYHKTbl YNpaBAeHUs: LeHTPpanbHbIi
Tennoson nyHKT (UTM), amcnetyepckuni nyHkT (AM), Anpexkumio akcnaya-
Tauum 3aaHuni (A33) nnm XuUnnwHo-3aKcnayaTaumoHHy KoHTopy (K3K).
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B 3paHumn LTI pa3smelwatoT nHxeHepHoe obopyaoBaHue, 06Cnyxu-
BalLlee CUCTEMbI XONIO4HOIO U ropsiyero NpoTUBOMOXapHOro BOAOCHabxe-
HUSA N TennocHabXeHns: OCHOBHOM BOAOMPOBOAHLIA BBOA (04AMH WKW ABa),
BOAOMEPHbIE Yy3J1bl C BOAOCHETYMKaMU, MNOBbICUTENIbHblIE HACOCHblE YyCTa-
HOBKM 4J151 XO35MCTBEHHO-NUTBEBOIro, NMPOTUBOMOXAPHOro M ropsiyero Bo-
,EI,OCHa6)KeHVIF|, UMPKYNALNOHHbIE HACOCbl ropa4ero BO,CI,OCHa6)KeHI/IFI n OTO-
nJeHus, BogonoaorpesaTenu, TeNJIOBOM BBOA.

1.6. MaTtepuanbl n o6opyaoBaHue BoAgONpPoOBOAHON ceTn

Ona ycTpolictBa BHYTPEHHMX BOAOMPOBOAHbLIX CETEW XONO0AHOro W
ropsiyero BoaocHabxeHuns CHull 2.04.01-85* pekOMeHAYIOT MNpUMEHATb
Tpybbl NnacTMaccoBble, METaNNOMNONMMEPHbIE, N3 CTeKonaacTuka, crasb-
Hble, YyryHHble 1 acbecToueMeHTHble. [lonycKaeTcsa MpUMEHATb MeaHble,
6poH30BbIE, NaTyHHble TPY6bl M DACOHHbIE YacTK K HUM.

MnacrtMmaccoBbie Tpy6bl
Ons cnctem BogocHabxeHUst opraHaMy 34paBoOXpaHeHus paspelue-
HO MCNONb30BaTb MJIACTMACCOBbIE TPYObl CO WITAMMNOM «NULLEBbLIE» U3 Crie-
AyLWnX MaTepmnanos:
- nonmaTuneH Huskon nnotHoctu (MBI, LDPE),
NonMaTUNeH Bblcokoin nnoTtHocTtu (MHM, HDPE),
- cwnTbih nonnatunen (PEX),
nonunponuneH (MM, PP),
nonueuHunxnopug (NBX, PVC),
nonueuHunuaeHdTopua (NBAD®, PVDF).
Hanbonee pacnpocTtpaHeHbl Tpybbl U3 NonMnponuieHa.

AOCTOMHCTBA HeAOoCTaTKM

- 6onblas xMMmnyeckas CToMKoOCTb
(CTOMKOCTb K KOppO3UKn)

— HU3Kasl LWepoxoBaToCTb

- MpOCTOTa MOHTaxa

- Masblii BeC

- He NoABEpPXXeHbl BO3AENCTBUIO 6yX-
[AOLWMX TOKOB

- HU3KKUI npegen npoyvHoctun (MHA)

— BbICOKMI KO3(PDULNEHT NMHENHOIO
paclimnpeHuns nNpu NosblieHHbIX (bonee
40 °C) TemnepaTtypax

- 3aBMCUMOCTb NMPOYHOCTU TPybbl OT
AaBNeHns n TemnepaTtypsbl

- 6bICTpOE CTapeHune noj BO3AencTBn-

€M NPSMbIX COTHEYHbIX yyeWn
— BbICOKMI KO3(pPUUMEHT anddysunm
KMcnopoaa yepes CTeHKy Tpybbl

MonustnneHosble Tpyb6bl BbINyCKalT AMAMETPOM YCNOBHOIMO Npoxoaa
10 - 150 MM Ha pasneHue o 1 MMa (1,6 MMa). CoeamHeHne Tpy6 mMexay
coboli U C PacoHHbIMU COEAMHUTENbHBIMW YaCTAMU BbINOSHAIOT METOAOM
KOHTaKTHOW CBapku (pacTpybHOW MAKM B CTblK), @ TakXXe C NOMOoWbio daH-
LEeB M HaKUAHbIX raek (ANnS yCTaHOBKM 3a4BUXeK, NOAKIIOYEHNS HAacCOCOB).

CranbHble Tpy6bl BOAOrasonpoBoAHble, OLUMHKOBAHHbIE U HEOLMH-
KoBaHHble (FTOCT 3262-75%*) narotoBnsatoT ycnoBHbIM anametpom 10 — 150
MM; 3NeKTpocBapHble XonoaHoaedopmupoBaHHble (FTOCT 10707-80) Ha
pasnenue 1 - 2,5 MMa wmarotoBnstoT gnmHon 2 — 12 M. CtanbHble Tpy6bl,
Kak 6onee HagexHble, NPoOYHble, yAOOHble B MOHTaxe, NMPUMEHSIOT, B OC-
HOBHOM, ANa BHYTPEHHWMX BOAOMNPOBOAOB. [lns BOAOMNPOBOAHOW CeTw,
TPaHCNOPTUPYIOLWEN MUTBEBYIO BOAY, WMCMOJb3YHOT CTajllbHble OLMHKOBAH-
Hble Tpybbl, KOTOpblE MEHEe NOABEPXKEHbI KOPPO3UM.

AOCTOMHCTBA
— BbICOKasa NpPO4YHOCTb
- yLlO6CTBO MOHTaXxa
— HAAEXHOCTb

HeAOoCTaTKM

- Koppo3us
- 6onbLON BEC N METaN/I0EMKOCTb

Ons coeanHeHus ctanbHbiX Tpyb Mcnonb3yoT nnbo ceapky, nmbo co-
eanHuTenbHble Yactn (PUTnHrm) mns ctanm mn yyryHa (FOCT 8943-75%*). Un-
nuHapuyeckas pesbba obecneuynBaeT NpPOYHOE U repMeTUYHOE CoeaNHEHNE
n TpebyeT NpuUMeHeHUs YMIOTHSALWWUX MaTtepuanos (/ibHa, NPOMUTAHHOIO
CYPUKOM WM MAC/ISAHOW KPACKOW, CUHTETUYECKOM fieHTbl OYM).

YyryHHble Tpy6bl 13rotoBasoT Tpex knaccos (JIA, A u B) ycnos-
HbIM AnameTpoM 65 - 500 MM Ha gaBneHue go 1 MMa, annHon 2 — 6 M. Yy-
rYHHble TPyObl MMEOT rMaakum n pactpybHbin KOHUbI. Mpu nx coeanHeHuun
KoNbLEeBble Na3bl B pacTpybax 3aAenbiBaloT NEHbKOBOM NpSiAbd MW pe3n-
HOBbIMM KOJibLAMW, 3a4eKaHnBas acbecToLeMeHTOM Wan CBMHLOM (Ha Oco-
60 OTBETCTBEHHbIX y4YacTKax).
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AOCTOMHCTBa HeAOCTaTKM
— BbICOKas MPOYHOCTb — XpYNKOCTb
— KOpPPO3WOHHAs CTOMKOCTb — 60/1bLION BEC N MEeTan10eMKOCTb
— HaAEeXHOCTb

AcbecToueMeHTHble TpPY6bl BbINyCKalOT ABYX Mapok: BT-6 u
BT-12, anametpom 100 - 500 mM. CoeauHSOT nx C rnomoulbio acbecroue-
MEHTHbIX MYy(dT, 3aaenbiBas 3a30p Mexay Tpybon n MydTor pesnHOBbIMU
YNNOTHUTENbHBIMU KOMbLAMU UM NEHbKOBOW NMpsaablo U acbecToLeMeHTOoM.
MpuUMeHAT TakXxe pacTpybHoe coeauHeHWe acbecToueMeHTHbIX Tpyb ¢
UYYSIHHBIMW PacTPy6HbIMKU (PaCOHHBIMU COEAUHUTENBHBIMU YaCTSMU.

AOCTOMHCTBA HeAOoCTaTKM
— KOPPO3WMOHHAsi CTOMKOCTb U3HYTPU — XpYnKoCTb
- HM3Kas WepOoX0oBaTOCTb - KOppOo3ust 6eTOHa CHapyXWu
- Manblit Bec — HEeKOTOpas C/I0XXHOCTb MOHTaxa

— OTHOCUTESNIbHO HMU3Kasa CTOMMOCTb
— He NoABEpPXeHbl BO3AENCTBUIO B1yX-

AdloWnX TOKOB

ApmMmartypa

Bo BHYyTpeHHMX BOAONPOBOAAX, B 3aBUCMMOCTU OT Ha3HavyeHus, pas-
NnyaioT apMaTypy:

— BOAOpa3bopHyto (KpaHbl, CMecuTenun);
3anopHy (BEHTWN, WIAPOBbIE KPaHbl, 3a4BUXXKMW, 3aTBOPbLI);
perynMpoBoYHYyto (perynsatopbl AaBfAeHUs U pacxoaa),
npeaoxXpaHuTenbHYo (06paTHbIN U NpeaoXpaHUTENbHbIN KanaH).

K Tpy6bonpoBoaaM apMmaTypy NpucOeauHSIOT Ha pe3bbe namn ¢ nomo-
wbto dnaHues. ApMaTypy M3roTOBASIOT U3 YyryHa, CTanu, naTyHu, nnact-
Maccobl. NS ynaOTHUTENbHbLIX 3/IEMEHTOB KianaHOB UCNOMb3YIOT NPOKIaa-
KW 1 30N10THMKM U3 NaTyHU, 6POH3bI, pe3uHbI, KOXWN, NapoHUTa 1 Ap.

Mo npuHUMMNY MEepeMelleHns 3aTBopa BOAOMPOBOAHAA apMaTtypa

nogpasgensercsd Ha nNaTb TUNOB: BeHTWNbHasA, npobkoBas (kpaHoBas),
ApoccenbHas, WTopHasa (3aABUMXXKKW) U knanaHHasa (cM. puc. 1.7).

Puc 1.7. MpuHUMNuanbHble CXeMbl AENCTBUS BOAOMNPOBOAHON apMaTypbl: BEHTUNSA
(a@), npobkoBoro kpaHa (6), perynsitopa (B), 3aaBuXxku (r), obpaTHoro knanaHa (4)

3anopHas apMmaTtypa — NpobKoBble NMPOXOAHblE KPaHbl, 3anopHble
BeHTUIM unun (puc. 1.8a), 3apBuvxku (puc. 1.86) - npeaHasHa4deHa Aans
OTKJ/IIOUYEHMS OTAENbHbIX YYaCTKOB BOAOMPOBOAHOM ceTu. [lonnaBKoOBbie
KNnanaHbl, KaK U CMbIBHblE€ KpaHbl, SBNSSICb BOAOPa3boOpHbLIMKU YCTPOCTBa-
MU, MOTYyT BbITb OTHECEHbI K CaMO3anuparLLENCs 3anopHON apMaType.

Ha Tpyb6onpoBoaax aAnamMeTpoMm 6onee 50 MM B KayecTBe 3amnopHOM
apMaTypbl YCTaHaB/IMBAKOT 3a4BUXKM, @ Ha TpybonpoBoaax MeHblKUX Ana-
MeTPOB — BEHTUAM UMW LLIAPOBble KpaHbl.

S\
]

Puc. 1.8. 3anopHasa apmMaTtypa:

a — BEHTWIM MPSMOM U KOCOW; B) — 3aABMXKKa NpoxoAHas; 1 — KOpnyc; 2 — HaKkua-
Has raka; 3 — MaxoBuK; 4 — WNUHAENb; 5 — canbHUK; 6 — ronoBka; 7 — pe3nHoBas
npoknagka; 8 — BUHT 1 wanba; 9 — knanaH B c6ope

(V)
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Bopopas6opHasi apmaTypa - KpaHbl Bogopa3bopHble, TyaneTHble,
cMecuTenbHble, nabopaTopHble, 6aHHble, NOMBOYHbIE, MUCCYapHble, CMbIB-
Hble, NoXapHble 1 T.4. B 3aBMCMMOCTU OT BMAA NepeMmelleHns 3aTBopa BO-
[opa3bopHyo apMaTypy noapasAensioT Ha ABa TUMa: BEHTW/IbHYI U Npob-
KoByto. K Bogopa3bopHOl apMaType OTHOCATCA TakXe CMecuTenu, npegHa-
3HauYeHHble AN1S CMEeLUEeHUs XON0AHOWN U ropsivyeli BoAbl.

Boaopa3bopHble noXxapHbie KpaHbl AnaMeTpoM 50 m 65 MM npea-
CTaBnsoT co60M BEHTUIN C HAPYXHOW M BHYTPEHHEN pe3bbol Ha KOHLUaxX
ONa BBEPTbIBaHUA B TPOMHMKM MOXAPHOro CTosika W Ana npucoeguHeHus
6bICTPOCMbIKAOLWMXCS NoNyraek.

PerynupoBouHasa apmaTtypa (perynstopbl pacxoga, Hanopa, pery-
NNPOBOYHbIE BEHTUIN U T.I'I.) npeaHasHa4deHa Ana perynmpoBaHuna pacxoda
BOAbl, @ TakXe AN noanepXaHus onpeaesieHHoOro Hanopa U cetTun unu ne-
pea BoaopasbopHbiMM npubopamu. PerynmnpoBouyHass apMmaTypa obecneum-
BaeT HOpMaJsibHble YCNOBWUS 3KCMnyaTauum Bogopa3bopHOM apmaTypbl M
NMoBbIWAET TMAPaBINYECKY0 YCTOMUYMBOCTb BCEW CUCTEMbI. PerynaTtopebl
AABJIeHUs, HanpuMep, NOHWXaOT U3ObITOYHLIA HAaNnop U NOAAEPXKMBAKOT €ro
NOCTOSIHHBLIM «Mocfe cebs», No3TOMY MX yCTaHaB/IMBAlOT Ha BBOAax B 34a-
HUA N KBAapTUPbl, Ha 3Ta>XXaX MHOIo3Ta>XHbIX 3,anvu7| nT.Mn.

MpepoxpaHutenbHasas apMmartypa (NpeaoxpaHuUTeNbHble KrnanaHbl)
npegHasHavyeHa Ans 3alWuTbl OT MOBpEXAeHUs CeTu u obopyaoBaHus npwm
BHE3amnHOM MOBbIWEHNN Hanopa. [Mpy>XWHHblIE WM pblYaXHble KfanaHbl
Avametpom 20 - 100 MM NpuMeHsaIoT Npu gasneHnax o 1,6 Mla.

K npenoxpaHuTesibHOW apMaType OTHOCSATCA TakXe obpaTHble Kra-
NnaHbl PasNYHOM KOHCTPYKUUK, obecrneuymBalolimMe ABUXEHUE BOAbl B TpPy-
6onpoBoAe TObKO B OAHOM HanpaBieHnu.

1.7. YcTpoOMCTBO BOAONPOBOAHbIX BBOAOB

BBOAOM BHYTPEHHEro BOAOMPOBOAA CUYMTAETCS yyacTok Tpybonpo-
BOAA, COEAMHSIOWMNI Hapy>XHbI BOAOMPOBOA C BHYTPEHHEN BOAOMPOBOA-
HOM CeTbi0 A0 BOAOMEPHOrO Yy3/a Win 3arnopHOM apMaTypbl, pa3MeLleHHbIX
BHYTPM 34aHus. K Hapy>XHOW BOAOMPOBOAHOW CeTU BBOA MPUCOEAUHSIOT C
nomoulbio ceaenku (puc. 1.9) (ecnu Henb3s OTK/KYUTb HapPYXHbIA BOAO-
npoBsoA), NyTeM cBapkum Tpybbl BBOAA, Bpe3KM TpoMHWKA (NpU BO3MOXHO-
CTW OTKJIIDYEHUSA Hapy>XHOro BOAONPOBOAA) MM C MOMOLLbIO 3apaHee ycTa-
HOBMIEHHbIX COeAMHUTENbHbIX YacTen.

8 Puc. 1.9. Cxema ycTpolicTBa Ans npucoe-
ANHeHus BBoga: 1 — Tpyba Hapy»XHOro
BOAOMNPOBOAA; 2 — XOMYT; 3 — cepenka;

| 4 - npoknagka ynjioTHUTeNbHas;
5 - npoxogHasa 3aABUXKa;
6 — cBepnnnbHOE npucrnocobneHne

Yncno BBOAOB 3aBUCUT OT pexuMa nogayvm soabl notpebutensm. Tak,
B 3[4aHUAX, rae HeaonycTUM rnepepbiB B nojave BOAbl, yCTpauBaloT ABa
BBOAa M 6onee. BHyTpeHHMe BOAOMNpoOBOAbLI, 060pyaoBaHHbIE 6onee yem 12
NoXapHbIMWU KpaHamMun, MPUCOEAMHSAIOT K Hapy>XHOW BOAOMNPOBOAHON CeTn
TOXe He MeHee 4yeM ABYMS BBOAaMW. HeCKONbKO BBOAOB MPUCOEAUHSIOT K
pa3HbIM y4aCTKaM Hapy>XHOM CETU MNU K OAHOM MarucTpanu, ycTaHaBimBas
Ha Hen pasgenuTenbHyl 3aaBuxkKy (puc. 1.10). B mecte npucoeamHeHus
BBOAA K Hapy>XHOW BOAOMNPOBOAHOW CeTU yCTpauBaloT KOMOAEL, AMAaMeTPOM
He meHee 700 MM, B KOTOPOM pa3MellalT 3anopHyl apMaTtypy (BeHTWUNb
W 3a4BUXKY) ANS OTK/OYEHUS BBOAA.

a) 6)
&1y 4 87
L~
2 Qj/j 1.2
C_,
7N, 7 N

Puc. 1.10. CxeMbl yCTpOMCTBa BBOAOB B 3[@aHUSA: @ — KOCOM BBOA; 6 — KOJNbLEeBaHue
ABYMSl BBOAaMu; B — ABa Beoga B LTIM; 1 - BBOA; 2 — Bpe3ka BBOAA B HapyXHYIO
ceTb; 3 - 3aaBwuxKa; 4 — obpaTHbIN KnanaH; 5 — BOAOMEpHble y3/bl; 6 — pasaenn-
TenbHas 3aABUXKKa; 7 — BBOAblI B OAHOM TpaHLee; 8 — KonbLueBas ceTb
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1.8. UaMmepeHuUe u yuyeT pacxoaa soabl. BoaoMepHble y3/ibl U
BOAOCHETUYUKMHN

Ona yyeTta konuyecrtsa nortpebnsieMon BoAbl B cMCTeMax BOAOCHab-
XEeHUS 3[aHWMA yCTaHaBNMBAlOT BOAJOCHETUYUMKM WM pacxofoMepbl -
KOHTPOJIbHO-U3MepuTesibHble UHTEerpupyowmne npnbopel. Bogocuetumnk yc-
TaHaBnMBaloT Ha TpybonpoBoae MexAay ABYMS 3aABMXKKaMU WU BEHTUSA-
MU, B pe3yfibTaTe yero obpa3syeTcsi BOAOMEPHbIN y3en.

(V)

3aHUNU

CyeTyunkn BoAbl YCTaHaB/INBAIOT:

- Ha BBOAax XOMOAHOMO M ropsiyero BOAOCHabXeHUs B Kaxxaoe 3aa-
Hue,

- Ha BBOAAaX B Kaxay kBaptupy (no CHuI) n Ha BCex OTBETBNAEHMU-
AX Tpyb60onpoBoAOB B OTAE/bHbIE MOMELLEHNS: Mara3uHbl, pecTopaHbl U ap.

Ha pasgenbHOM NMpoOTMBOMOXAapHOM BOAOMPOBOAE CHETUMK BOAbI YC-
TaHaBnAuBaTb He TpebyeTcs.

PaznuuatoT BogoMepHbie y3nbl npocTtbie (6e3 06BOAHON NMHUK) U C
06BOAHON NMHMEN, HA KOTOPOM YyCTaHaBAMBAKT BEHTWU/Ib UAN 3aABMXKY B

3aKpbITOM (on1oM6MpoBaHHOM) nonoxeHun (puc. 1.11).
3
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Puc. 1.11. BoaomepHbili y3en ¢ 06BOAHOM NMHMEN: a) ruapaBnuyeckasl cxema, 6)
BHEWHUN BuUa; 1, 4, 5 — 3anopHas apMmaTypa; 2 — CYeTYUK BOAbl; 3 — KOHTPOJIbHO-
CNYCKHOW KpaH; 6 - dnaHueBble coeanHeHus Tpybonposoaos; 7 — Tpybonposoa
BBOAA; 8 — ceTyaTbii GUNbTP

Bopocuetunkmn

N

Kpblsib4aTble

TYpO6UHHbIE

KOMOBMHUpPOBaHHbIE

ANS UBMEPEHUS He-
60MbLUIMX PacxoaoB
Boabl — Ao 15 - 30

AN U3MepeHus
60nbLIMX pacxonos
Boabl — oT 1,5 no

AN U3MepeHus pac-
X042 BOAbl CO 3HAUU-
TeNbHbIMM KONeba-

M3/y (puc. 1.12a) 1000 mM3/u HuaAMK (puc. 1.128B)
(puc. 1.126)
EAN
WHAYKLMOHHbIE pacxoaoMepbl C cyXatlownmmn i
YyCTPONCTBaMn: KaMmepHble agnadparmsl, ©
y/NbTpa3BYyKOBble conna un Tpybbl BeHTypu oI
ANns n3mepeHns nobbix AN n3MepeHns ovyeHb 60MbLIMX pacxoaos ™M
pacxoaos BoAbl 6e3 cy- BObl — CBblwe 100 M3/y
XEeHNs cevyeHnsa notoka )
(puc. 1.13) =
I
(O}
g
)
o0
|_
Puc. 1.12. BogocueTumnkmu (@)
CKOPOCTHbIE: (@]
. a — KpblnbyaTblii; g
‘ 6 — TYPO6UHHBIN; (@)
B — KOMBUHMPOBaHHbIN; m

1 - BXoAHOW naTpybok;

2 - Kopnyc;

3 — CYETHbIA MEXAHU3M;

4 - undepbnatsl;

5 - KpblWwKa;

6 — nepefaToYHbIi MEXAHU3M;
7 — KpblnibyaTKa (TypbuHKa);
8 — cTpyeBbINpAMUTESNb;

9 - KnanaH;

10 - Typ6bUHHbBIN BOAOCYETUNK;
11 - KpblsibYaTbIA BOAOCYETUNK

7>

7 70 Te=d
it — 10

11
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Puc. 1.13. TlpuHuunuanbHas cxemMa WHAYKLUMOHHOIO
pacxogomepa:

1 - anekTpoMmarHuT; 2 - Tpyba-gaTtuunk; 3 — aneKTpoabl;
4 - Bofa B Tpybe patumka; 5 — nameputenbHblit 610K

Mepen BoaocyeTYMKAMW PEKOMEHAYETCS npeaycMaTpuBaTb MPsSIMOM
yyacTtok Tpy6bl ASIMHOW, paBHOM NATU ee AMaMeTpam.

Mpu noabope BoAOCUETUMKA C/IEAYET YUMTbIBATb €ro ruapoMeTpuye-
CKME XapaKTepWUCTUKMK: CPedHWi i YacoBOW pacxoad Mpu ASUTENbHOM 3KC-
nayatauuu, npeaen YyBCTBUTENbHOCTM, 061acTb y4yeTa, a TakXe AONyCTU-
Mbl€ 3HAUYEeHUsA NoTepb Hanopa.

1.9. PexxuMbl 1 HOpMbl BogonoTpebneHun

Pexum BogonoTpebrieHnss BO BHYTPEHHMX BOAOMPOBOAAx XapakKTepu-
3yeTcss HepaBHOMEPHOCTbID W 3aBUCUT OT uucna BoAOPa3boOpHbIX YCT-
poOWCTB, Yncna noTpebutenei, STaXHOCTU U Ha3HaYeHUsl 34aHUS U MHOTUX
Apyrnx hakTopos.

PasnunyaeTcss HepaBHOMEPHOCTb NOTPeb/ieHNs BOAbl MO YacaM CYTOK,
OHSIM Hegenu u cesoHaM roga. Pacxoa Boabl B 34aHMAX MO yacaM CyTOK
NU3MEHSEeTCS CYLeCTBEHHO: HabntoaaloTCcs nepuoabl MUHMUMAlbHbIX, YBENU-
YEHHbIX M MaKCMMasbHbIX pacxoaoB. B HOUYHoe BpeMsi, HanpuMep, B XWUbIX
N 0BLLECTBEHHbIX 34aHMNSAX NMOMNE3HbIA pacxos BOAbl MOXET OTCYTCTBOBATb.

Aanee cm. pasgensi 1.4 n 1.3 Yacte I. BogocHabxeHne n BogoorsegeHue (cTp. 12).

1.10. laBneHun (Hanopbl) B CMCTEMaxX BHYTPEHHUX BOAONPOBOAOB

Cucrtema BoaocHabxxeHus Ao/mkHa obecrneunTb nogavy BOAbl KO BCEM
BoAopa3bopHbIM ycTponcTtBaMm (apmaTtype). Mpu 3ToM noTpebuTenb AO/MKEH
NoNy4YnTb Pacxoj BoAbl HE MEHbLLE HOPMUPOBAHHOIO Gp (J1/C) AN Gg - (1/4).

Bopopa3bopHoe yCTpONCTBO M3 UMCa YCTAHOBIEHHbIX HA CETU BHYT-
peHHero BoAOMNpoBoAa, pacrnosloXXeHHOe Bbille BCEX APYrMX U Haxoasuiee-
Cs Aanblue ApPYrux OT TOYKW MPUCOEANHEHUS BHYTPEHHEN CETU K HapyX-
HOWN, a TakXe mMewLllee Hanbonbwunin pabounii Hanop Hy Ha3bIBaeTCS AUNK-
TyHOWMUM BOAoOpas6bopomMm, i AUKTyroLwen Boaopa3bopHoOn TOUKON.

BopopasbopHass apmaTypa (YCTPOMCTBO) WUAM pacyeTHas Toyka, pac-
NONOXEHHAas Ha BEPXHEM 3Taxe 34aHusA u Tpebyuwas Hanbonblero Hano-
pa (H;,), Ha3biBaeTCA ANKTYIOLEN.

TpebyeMbili Hanop Ao/MKeH obecneunTb NOAbEM BOAbl A0 AMKTYlOLLe-
ro BoAopa3bopHOro ycTponcTea Ha BbICOTY H,, BO3MECTUTb MOTEpWU Hanopa
Ah Ha npeogonieHne BCeX COMPOTUBJIEHUI NO NYTU ABWMXEHUS BOAbl U CO3-
AaTb Heobxoammbln pabounin (cBob6oAHbIN) Hanop Hy obecneyuBaroWwni
HOPMaTUBHbIMA pacxon gp:

Hypp = H + Ah + H;

BHyTpeHHWMI BOAOMPOBOA cynTaeTcs obecnevyeHHbIM HAaNoOpoM OT Ha-
PY>XHOro BOAOMNPOBOAA, €C/IM B TOUKE MPUCOEAMHEHMS BBOAA FapaHTMpO-
BaHHbIA (HauMeHbWNA) Hanop H., B HapyXHow ceTn 6yner paseH Tpebye-
MOMY Hanopy H., ANS BHyTpeHHEero BoA0oNpoBoAa, T.e. Hy, = Hegp.

Ecnu pacnonaraembiii (pakTUUYeCKuiA) Hanop BO BBOAE MEHblUe Tpe-
6yemoro, To HeobxoanMa yCcTaHOBKa BOAOHAMNOPHOM YCTaHOBKMU:

— B C/ly4yae ecnm Harnop B HapYy>XHOW CeTU MeHblle TpebyeMoro Toslb-
KO B OmnpefesieHHble Yachbl, TO BO3MOXHa yCTaHOBKa BOAOHamnopHoro 6aka;

— B C/lydae ec/iM Hanopa B Hapy>HOW CeTU HeAOCTAaTOYHO B TedyeHue
6onbLUel YacTn NN BCEro BpEMEHU, TO HeEO6X0AMMa HacoCHas yCTaHOBKaA.

Hanop (maBneHue), KOTOpbIA AO/MKHbI Cco3aaBaTb Hacocbl (Heaoc-
TalWnii Hanop), paBeH pa3Huue Mexay TpebyeMbiM HanopoM M MUHU-
ManibHbIM (FrapaHTUPOBAHHbLIM) HAaMOPOM B HAPY>XHOWN CeTu:

Huac = Hrp - Hrap

Ons nomeTok
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Yem 6o0nblue M36bITOYHBLIA Hamop ne-
pen Bogopa3bopHoi apMaTypomn, Tem 6onblue
HEeNpou3BOAMTENbHbIE pacxoabl BoAbl. Y BO-
nopasbopHOM apMaTypbl, pacrnosioXeHHON Ha
HUXXHMX 3TaxaX 34aHus, dakTuyeckme Ha-
nopbl Bcerga 6onbwe Tpebyembix. U36bITOY-
Hble Hamnopbl B 3laHUSIX He TOJIbKO CO3AaloT
pacxoAbl BOAbl, HO W YBEMYMBAKOT MOTEPU
BOAbl, rMaBHbIM 06pa3oM, 4yepe3 foniaBKo-
Bble KJlanaHbl CMbIBHbIX 6auykoB. [ns
YMeHbLIeHNA n36bITOYHbIX HanopoB TpebyeT-
Cs yCTaHOBKa pAuadparM W perynstopos (
AaBneHusl. YcTaHoBKa Avadparm y Boaopas- L——JW
60pHOI apMaTypbl NoOKasaHa Ha puc. 1.14.

MapannenbHoe 30HMpoOBaHMe ce- Puc. 1.14. CxeMbl yCTaHOBKM
Tell B MMKpOpaloHax C pa3HO3TaxHoi 3a- AnadparMm y BoAopa3bopHOil
CTPOIKOI MPUBOAUT K MaKCUManbHOMy uc- aPMatypei (a) v B croxe (6).
NoJIb30BaHMIO rapaHTUPOBAHHOIO Hamopa B
HUXXHMX 3TaxaxX 34aHWUN; BepxHue 3Taxm obecneuymBatoTCs HanopoM oOT
MOBbICUTEJIbHbIX HACOCHbIX YCTAaHOBOK.

irrorrmesd | C M-
AR AR RRAN

Kak BmaHo u3 puc. 1.15, npwu
napansielbHoM 30HMpoBaHuUKN TpebyeT-
CS YCTPOWCTBO ABYX CETEN — OIS HUXK-
Heln n BepxHen 30H. lMpu napannenb-
TQT ’E E E E HOM 30HMPOBAHUWN CHMXAOTC W36bI-

:"2]'@] i . : : TOYHblIE HaMopbl, COKpallalTcs He-
O==- | =t Npou3BOAUTENbHbIE pacxoAbl BOAbl U
Puc. 1.15. Cxema napannenbHoro YTEYKM, CHUXKAeTCs obwmin pacxos Bo-
30HMpPOBaAHUS CUCTEMbI BoAocCHabxe- [Abl Ha W pacxod 3S/1EKTPOIHEPTUA.
HAS MMKPOpaloHa C pasHO3TaXHOM DKOHOMUSI 3NEKTPO3HEPrun wn BOAbI
3acTpoiikoii: 1 - BBOA; 2 — 3AaHWe  KOMMEHCUPYIOT AOMOSIHUTENbHbIE 3a-

UTTT; 3 u 4 - ceTn BepxHel U HUK-  tpary Ha MPOKNAAKY ABYX CETEN.
HEU 30H

1.11. PacueTt BHYTpEeHHero sogonposoaa

[Ona npoBeaeHus pacyeTa BHYTPEHHEro BOAOMNPOBOAa AO/MKHbI 6biTh
BbIIB/IEHbl OCHOBHble NOTpPebUTEeNnn BOAbl Ha XO3SNCTBEHHO-MUTLEBbIE,
NPOM3BOACTBEHHbIE U MPOTMBOMNOXApPHbIE HYXAbl, BbibpaHa npuHuMnunanib-
Hasi cucTtemMa BOAOCHAbXeHMs M COoCTaBfieHa aKCOHOMeTpu4yeckas cxema
BHYTpEHHel BOAOMNPOBOAHOM CeTWU, T.e. YTOYHEHbl TOYKM ee npucoeauHe-
HUS K HApPY>XXHOW ceTh (MCTOYHMKY CHabXXeHus BOAOW) M onpeaeneHbl Mec-
Ta pasMelleHns BOAOMEpPHbIX Y3/10B, BOAOHAMOPHbIX YCTAaHOBOK M BOAO-
pa3bopHOli apMaTypbl, onpeaeneHbl AnKTyowas (pacyetHas) Bogopasbop-
Has Touka (apmaTypa) U «pacyeTHOe HamnpaBfieHWe» OT 3TOW TOYKM A0 KO-
nojaua HapyXHoW ceTu. [Ans BbINOSIHEHMS pacyeTa HeobXxoANMMO 3HaTb HOP-
Mbl BogonoTpebneHns, uucno notpebuTenen, UYUCNO U XapaKTepuUCTUKU
BoAopa3bopHoi apMaTypbl (HOPMATMBHbIE pacxoAbl U Hanopbl).

PacueT BHyTpeHHero BogonpoBoAa BK/KOYAET:

- onpegeneHune obuero pacxoaa Boabl;

- FMﬂpaBﬂMHeCKMVI pacyeT OoTAeJIbHbIX Y4YaCTKOB pacyeTHOro Ha-
npasneHns BOAONPOBOAHON CETU;

- noabop BOAOCYETYMKA, BOAOHAMOPHbIX YCTAaHOBOK W Apyroro o6o-
pyaoBaHus.

OcHoBHas uenb rmapaBJZIM4ECKOro pacyeTta — onpeaeneHne gnamMerT-
pOB OTAE/IbHbLIX YY4aCTKOB BOAOMNPOBOAHOM CeTU n TpebyeMoro Hamopa Aans
obecrneueHuns HagexHoN nogayvm BoAbl K BOAOPa3bopHbIM yCTPOUCTBAM.

MaKcuMManbHbIli CYTOYHbI pacxos BoAbl, M3/CyT, Ha XO3AWCTBEHHO-
NMUTbEBbIE HYXAbl B XW/bIX 34aHUAX ONpeaenstoT no dopmyne:

Qcym = QOUKcym/l 000,

roe Qo — HopMa MakKCMManbHOro nNoTpebneHns BoAbl HA OAHOMO 4YenoBeka,
n/(cyt-yen); U - pacueTHoe umncno xutenen; K, — Ko3ahbdULMEHT cyTou-
HOW HEepaBHOMEPHOCTM NoTpebneHns Boabl.

B NpoV3BOACTBEHHbIX 34aHUSAX pacxombl BoAbl, M/CyT, Ha XO3SAWCT-
BEHHO-MUTbEBbIE HYXAbl ONpeaensioT no gopmyne:

Qcym = Q:U1/1000 + Q2ux/1000,

roe Q; u Q, - HopMbl BogonoTpebneHMs Ha ogHoro paboTatowero B ropsi-
UMX W XONIOAHBIX LexXax, Ji/CMEHY; U; WU U, — 4YnCNo paboTalowmx B 3TUX
Lexax.
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Pacxon BOAbI, M3/CyT, Ha NPOM3BOACTBEHHbIE HYX/bl W PEXUM BOJO-
noTpe6neHns onpeaensoT C YYeTOM [aHHbIX, MOSyYEeHHbIX Ha OCHOBAHWUU
N3yUYeHns TEXHOMOMMN NPon3BOACTBA, No dopmyne:

Qup = Gomz/1000,

rae go - HopMa pacxoza BoAbl HAa €AUHMULY BbIMyCKaeMon npoayKumm
MWW Ha eavHULY MPOU3BOACTBEHHOrO 060pYAOBAHUA; M — YWUCAO eauHuL
BbIMYCKAaeMon MPOAYKUMN B CMEHY WM 4mucno paboTatollero obopyaosa-
HUS; Z — YAC/IO CMEH B CYTKMW,

Pacxon Boabl And pacyeTa BHYTpPeHHero BoAonpoBoAda onpeaenstoT
Kak CyYMMY MaKCMMajlbHbIX pacxofo0B BOAbl Ha XO3SMCTBEHHO-MUTbEBbLIE U
NMPON3BOACTBEHHbIE HYXAbI.

PacueTHble MakcuMManbHble pacxodbl BOAbl Ha OTAENbHbIX y4yacTkax
BHYTpPEHHel BOAOMPOBOAHOM CETU 3aBUCAT OT yMcna ogHOBpPeMeHHO pabo-
Talwmx Boaopa3bopHbIX YCTPONCTB (apMaTypbl) MU OT HOPMATUBHOIO pac-
X0Aa BOAbI, KOTOPYIO 3TU YCTPONCTBa NoAatoT noTpebutensam.

BkntoueHne Boaopas3bopHbIX NpubopoB SBASIETCA C/yYalHbIM Mpo-
LLeCcoM, KOTOPbIA MOAYMHSAETCA 3aKOHOMEPHOCTSM TEOpMW BEPOSTHOCTU U
MaTeMAaTUYECKOMN CTAaTUCTUKKU. AHanu3 CbaKTI/Il-IeCKOFO COCTOdHUA BOAOMO-
TpebneHnss nokasbiBaeT, 4YTO Hambonee 4acTo MOBTOPSIOTCA BO BpPeMeHMu
cpedHue pacxofbl. PacueT BegeTcs Ha MakCUMasibHbI CEKYHAHbIA pacxos C
obecneyeHHOCTbIO Nogaydn Boabl B npegenax 0,999 - 0,98. Ecim n3BeCTHbI
HOpPMaTMBHbIE pacxoAbl U MakCMMasbHOE YMCI0 OAHOBPEMEHHO AENCTBYIO-
LWKNX BOAOPa3bopHbIX YCTPOMUCTB, TO MOXHO ONpeaesinTb pacyeTHble pacxo-
Obl BOAbl Ha A4AHHOM y4yacTKe CeTu.

CeKyHAHbIA pacyeTHbI pacxoa BOAbl ¢ /1/C, Ha y4yacTke BOAO-
NPOBOAHOM CETM MOXHO onpeaenuTb Kak CyMMy CeKYHAHbIX pacXoAoB (o
OAHOBPEMEHHO AENCTBYIOLWMX BOAOPA3b0OpHbIX YCTPOWCTB N U3 4yucna ycra-
HOBJIEHHbIX N, T.e.

n
qp = Zqo !
1

WM Kak NpouM3BeAEeHME YKUC/la OAHOBPEMEHHO AENCTBYIOLMX BOAopas6bop-
HbIX YCTPOMCTB N U XapaKTepHOro Ans BCEX CEKYHAHOro pacxoaa BoAbl Go:

Gp = Nqo

CeKyHAHbIE pacxoabl BOAbl ANst KaXAoro BoaopasbopHOro yCTpouncT-
Ba HOPMUPYIOTCA ANa onpeaeneHHoro paboyero Hanopa, HO dakTUyecku B
XKUNbIX 34aHUAX NPU PasfIMYHbIX Hanopax M CTEMeHW OTKpbITUS BOAOpas-
60pHbIX YCTPOMCTB AN HUX MOXET O6biTb MPUHNAT cpeaHun (XapaKTepHbIn)
pacxog 0,2 n/c (ans XonoaHoOM BoAbl).

Ons pa3HOTUNHbLIX NpUBOPOB, Y KOTOPbIX XapaKTepHbIM pacxon OT-
nuyaetcs ot 0,2 n/c, YNCNO0 OAHOBPEMEHHO AENCTBYIOLWMX BOAOPa3bopHbIX
npnéopoB N U3 Yncsaa yCTaHOBNEHHbIX MOXHO onpeaenuTb no dopmyne:

n =a/0,2 = 5aq,

rae a — KoaddUUMEHT, 3aBUCALLMIA OT BEPOATHOCTU paboTbl P n yuc-
Jla YCTAHOBJ/IEHHbIX Ha pacyYeTHOM y4acTke Boaopa3bopHbIX ycTponcts N:

a = f(NP).

BennuuHy a ansa pasnnyHbix 3HadeHnin N n P cneayeT nNpuHUMaTb No
AaHHbIM npunoxeHus 4, CHull 2.04.01-85*. PacyeTHbI CeKyHAHbIA pac-
XOA BOAbI, 11/C, HAa y4YacTke onpeaensatoT no dopmyne:

dp = 3aqo.

B 34aHMAX C pas3s/IMuUHbBIMM NOTPE6GUTENs AMM UM Ha ydacTkax,
obbekTax, rae ycTaHOBfiEeHbl pasHble BoAopa3bopHble YCTPOWCTBA C cylle-
CTBEHHO OT/IMYAOLLMMUCA HOPMATMBHbLIMU pacxoAaMu, 3HAYEHUE Gy Creay-
€T onpefensTb Kak CpeAHEB3BELLEHHYIO BETUYMHY.

BeposaTHOCTL AeicTBMA P onpeaenseTcs Kak OTHOWEHWE MPOAOsIXKMU-
TENbHOCTM t AelCcTBMA BOAOpPa3bopHOro yCTpolcTBa K Bbl6paHHOMY pac-
yeTHOMYy nepuoay (CyTKM, Yac, CMeHa):

P=tT.

MpoaomKUTENBbHOCTL AEUCTBUS BOAOPa3bopHOro ycTpohcTBa onpe-
LensT Kak OTHOLWeHWe Konudectsa BoAbl UGy, U3pacxo4oBaHHOM B Teye-
Hve 1 4y Bcemu noTpebutenamm U, K CEKYHAHOMY HOPMaTMBHOMY pacxoay
BOAbI gy OT BCex BogopasbopHbIX ycTponcTte N, T.e.:

Ons nomeTok
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t = (gnU)/(qoN),

rae gn- — YacoBOWM pacxoj B Yac MakCMMasabHOro sogonoTpebnexHuns, n/u.
Ecnn pacuyeTHbIn nepuoa npuHATb T = 3600 ¢, TO BEPOSATHOCTb 0O4-
HOBPEMEHHOI0 AeNCTBUA BoAopasbopHbIX yCTpoicTe byaeTt

thU

~ 3600g,N

Mo aTon cdopMyne onpenenstoT BEPOSATHOCTb P ANs BCEro 3AaHus,
HanpuMep, XWUN0ro, Tak Kak Ha OTAeSIbHbIX yYyaCcTKax U3MeHeHMe OTHoLle-
Hus U kK N He UMeeT CyLEeCTBEHHOrO pasnmuus.

Yucno notpebuteneint U B COBPEMEHHbLIX XWUMbIX 34aHMUSAX onpeaens-
0T IN6O MO CpefiHel 3aCeNeHHOCTU U YMCY KBapTUp, NMb0o Mo caHMTapHOM
HOpPME XWJ0W MJoWaan U BCEN XWUNOKM Nnaowaan 34aHnu.

OnpepeneHne guaMeTpoB TPy6 Ha pacyeTHOM y4yacTtke - Hambo-
Nee OTBETCTBEHHAs 4acCTb pacyeTa BOAOMNPOBOAHONM ceTu. OuameTpbl Tpyb
onpefensaT Mo pacyeTHOMY pacxody BOAbl, MPOXOAsLWEMY MO AAaHHOMY
y4yactky n Hambonee 3KOHOMUYHOW CKOPOCTU. DKOHOMWUYECKM HAMBbIrOA-
Hellwasa CKOpOCTb onpefensercs HaMMeHbllen CyMMOW 3aTpaT Ha CTpowu-
TenbCcTBO ceTu (KanuTanbHble 3aTpaTbl) M 3aTpaT Ha nogavy BoAbl (3KC-
niayaTaumoHHble 3atpatbl). Mo pekoMeHgaunam HUW caHuTapHOW TEXHWKMK
3KOHOMUYHBLIMW MOXHO cyuTaTb ckopoctn 0,9 — 1,2 m/c, B Tpybonposo-
[ax Npom3BOACTBEHHbIX BOAONPOBOAOB — He 6onee 1,2 M/c, a B Tpybonpo-
BOAAX CNPUHKIEPHbIX U ApeHYepHbIX YCTAaHOBOK — He 6onee 10 m/c.

CKOpOCTb ABMXEHUSI BOAbl B MaructpanbHbiX TpybonpoBogax u
CTOsiKax pekoMeHAyeTcsi npuMHMMaTb He 6bonee 1,5 M/c, a B nmogBoakax K
Bogopa3bopHbIM ycTporicTBaM — He 6onee 2,5 m/c.

Ona onpeneneHus anameTtpoB Tpyb M noTepb Hanopa B HUX O6bIYHO
nonb3ytoTca «Tabnuuamu ans rmapaBinyecKkoro pacyera BOAOMNPOBOAHbLIX
Tpy6>» (Wesenes @®.A., LLesenes A.®., M.: Ctponusgat, 1984).

OnpepeneHme notepb Hanopa. B ceTax BHyTpeHHeEro BOAOMNPOBO-
[a onpepenstoT NnoTepu Hamopa Ha TpeHue Mo AnvHe Tpyb ans Kaxaoro
pacyeTHOro yyacTka M MOTepu Hamnopa Ha MeCTHble COMPOTUBJIEHUS B CO-
eAMHUTENbHbIX YacTax M apMaTtype. [oTepu Hanopa Ha TpeHuMe No ANUHEe
Tpy6 onpeaenstoT no gopmyne:

h, =il = Alg?,

raoe / - AnNvHa pacyeTHOro ydactka Tpybonposoja, M; i — ruapaBnanyeckuii
YKMOH (noTepu Ha 1 M ANuHbl), A — yaenbHoe conpoTusneHune Tpybel.

MNoTeps Hanopa Ha eAMHUUY ANWHbI TeM 6onblle, YeM MeHblue aua-
MeTp n 6onblue pacxos BOAbI.

MecTHble noTepu Hanopa B CeTsAX BHYTPEHHEero BoAOMpoBOAa B CO-
oTeBeTcTBMKN co CHuI onpegensoT npubnusutenoHo kak 10 - 30 % noTepb
Hanopa no AnuHe Tpy6, a MMEHHO:

ONs ceTein MPOTMBOMOXAPHOIO BOAOMPOBOAA.....iccuureveeeeeereeereneanen 10 %
anst 06beANHEHHOro Npon3BOACTBEHHO-MPOTUBOMOXXAPHOIo
[Z0Y1To] ] o] = L0 )1 b= ST RR 15 %
Ana 06beAMHEHHOro X035IMCTBEHHO-MPOTMBOMNOXAapPHOro

BOAOMPOBOAA. c...cuveveveeierereeseesereesseresessseesesesesnanas
ANA X03ANCTBEHHO-MNTLEBOrO BOAOMNPOBO/AA

lMocne ruapaBAnM4YecKoro pacyeTa OTAEbHbIX Yy4acTKkoB Tpyb6 Ha
rMaBHOM pacyeTHOM HanpaBfieHWM MHOrAa MPOM3BOAST pacyeT Apyrux
pacnpegenuTenbHbix Tpybornposoaos (oTeBeTBneHui). lMpu OAHOTUNHBIX
KOHCTPYKTMBHbIX peLleHUsX y4acTKOB BOAOMPOBOAHOM ceTu (CTOAKM, NOA-
BOAKM K Bogopa3bopHol apMmaTtype) AnaMeTpbl OTAeNbHbIX TpybonpoBoaos
NPMHMMAOT MO aHaNornMM C paCCYNTAHHbIMU Y4acTKaMU.

Tpebyembit Hanop (aasnexHve) H;, AN BHYTPEHHEro BOAOMPOBO-
Aa onpegensatoT no dopmyne:

Hrp = H- + 2hy + Zhy + Rgs + hgog + Hesos,

roe H, — reomeTpuyeckasl BbicOTa noabemMa BoAbl, M, OT OTMETKM FpyHTa y
MecTa npucoeanMHeHUs BBOAA K HAapYXHOM BOAOMPOBOAHOM CETU A0 OTMET-
KW OUKTylowero BogopasbopHoro ycTtpomncrea; Sh, — cyMMa noTtepb Harnopa
Ha pac4yeTHOM HamnpaBfeHMM OT BOAOMEPHOro y3na A0 AUKTYIOLWEro BOAO-
pa3bopHoro ycrpoiicrtea, M; 2h, — CyMMa noTepb Hanopa B MECTHbIX COMpo-
TUBNEHUsAX, M; he — NoTepu Hanopa BO BBOAE, M; hg,, — MNOTEPM Hamopa B
BOAOMEPHOM y3ne, M; Hf — paboumin (cBoboAHbIN) Hanop y AWMKTYHOLWEro
BOAOpPa3b0pHOro yCcTpoucTBa, M.
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1.12. MecTHble BOAOHANOPHbIE YCTAaHOBKMU

K BOAOHaNoOpHbIM yCTaHOBKAM A/ BHYTPEHHUX BOAOMPOBOAOB OTHO-
caTca:

— HacoCHble MOBbICUTENIbHbIE BOAOHAMOPHbIE YCTAHOBKM,

- NMHeBMaTUYecKne yCTaHOBKM,

- BoAOHanopHble 6aku.

BoaoHanopHble yCTaHOBKW CNyXaT AJ1S MOBbIWEHWUS HEAOCTAlLWEro
Hanopa B CEeTVM BHYTPEHHEro BOAOMNPOBOAA A0 3HAYeHWs, KOTOpoe onpeje-
NS0T KakK pasHoOCTb Mexay TpebyeMbiM HamopoM Mpu pacyeTHOM pacxone
BOAbl Y HaMMeHblueM (rapaHTMPOBAHHOM) HaNopoM Ha BBOJE.

HacocHble noBbiCUTE/IbHbIE BOAOHAMNoOpHblie YCTAaHOBKU. B Bo-
LOHAMNOPHbIX YCTaHOBKaX MPUMEHSIIOT LEeHTPob6eXHble HAaCcoChl, COeAMHEH-
Hble C aneKkTpoAaBuraTensMm. Ha BcacbiBalOWMX NMHUAX KaXAoro Hacoca
yCTaHaBNMBAlOT 3a4BMXKY, @ Ha HaMNoOpHOM JiMHUM — obpaTHbIN KNanaH,
3a[BWXKY M MaHoMmeTp (puc. 1.16). 4

Yncno  HacocoB  onpeaenstoT
pacuetoM. Kpome paboumx Hacocos
npegycMaTpuBaeTcss yCTaHoBKa pe-
3€pBHbIX, YMCNO KOTOPbIX 3aBUCUT OT
ymncna paboymx HacocoB, a Takxe npo-
TMBOMOXapHbIX HAaCOCOB.

HacocCHble yCTaHOBKM MOHTUPY-
0T C nocneaoBaTesibHbIM WX Napan-
nenbHbIM COeANHEHMEM HacocoB. Pas-
MEeLaT Hacocbl OTAE/IbHO - B MoMme-
LWeHun LleHTpanbHOro TenaoBoro
nyHkTa, 6oMnepHol, KOTeNbHON Unn B
MoMeLlleHnn NoA3eMHOM  HACOCHOM,
KOTOpOE AO0/HKHO 6bITb TEM/bIM, CYXUM,
CcBeTNbiM, 060pyAOBaHHbIM BEHTUNSA-
UMEenln U UCKYCCTBEHHbIM OCBELLEHMEM,
AO/MKHO MMEeTb OTAENbHbIA BbIXOA Ha-  pyc. 1.16. Cxema 0BBA3KM HACOCOB!
PYXy ¥ 6blTb U30/IMPOBAHHBLIM OT APY- &) oguH Hacoc, 6) rpyrnmna HacoCoB;
rmx nomewleHuMn. He ponyckaeTcs yc- 1 - BcacbiBawowwmii Tpy6onposoa;
TaHaBNMBaTb HACOCbl HEMOCPEeACTBEH- 2 — 3anopHas apmaTtypa; 3 - Hacoc;

HO NoA paboyMMM KOMHaTaMu M xu- 4~ MaHOMeTp; 5 - BUOPOBCTABKA;
AbIMM MOMELLEHUAMM 6 — obpaTHbIM KnanaH; 7 - Hanop-
Hbll Tpybonposoa; 8 - nnasamroLnin
Ana yMeHblleHUA WyMa, BO3HU-  pynpameHT

KatoLiero npu paboTe HacocoBs, n ero

pacnpocTpaHeHus no TpybonpoBoaaM NpuUMeHsoT BUBpoOBCTaBKM — rodpu-
poBaHHble natpybkm anmHon 80 - 100 cM M3 apMMpPOBaAHHOM pe3uHbl, a
Tak)Xe aMopTM3aTopbl NMOA HACOCHbIE arperaTbl, NecyaHble NOAYLWKN NoA UX
¢dyHAAMEHTBI N Fpy30Bble GUABLTPbLI — MOrA0TUTENN BUbpaumu.

5

HacocCHble yCTaHOBKW MPOEKTUPYHOT C PYYHbIM, ANCTAHUMOHHbLIM UN
aBTOMaTU4eCKMM yrnpaBneHneM.

Mpwn 3abope BOAbI M3 HApPY>XHOW BOAOMPOBOAHOM CETU MOBLICUTENb-
Hble HacoCbl yCTaHaB/MBAKOT C NpuMeHeHneM obeogHol Tpybbl, o6opyno-
BaHHOM 06paTHbIM KianaHOM M 3aABMXXKaMW AN Nponycka BOAbl B BOAO-
NpPOBOAHYIO CETb 34aHMSA, MUHYS Hacocbkl (cM. puc. 1.166). Ecnu ceTb nuTa-
eTCsl OT HECKOMbKMX BBOAOB, TO MX Mepesa HacocamMm obbeauHsoT. Hacochl
yCTaHaBAMBalOT B 34aHUN NocCsie BOAOMEPHDbIX Y3/10B.

Hacocbl ana BHyTpeHHero Bogonposoja noabupatoT no Tpebyemon
rnogaye v Hanopy C MCMNosib30BaHMEM IFpadmnuecKknux XapakTepucTuK, Bblpa-
XKaWLWMM 3aBUCUMOCTb M3MeHeHus Hamnopa, KIM4 v notpebnsiemol MOLLHO-
CTW OT Nojauu.

Mopauy HacocoB onpeaensoT B 3aBUCMMOCTM OT MPUHATON cucTe-
Mbl BHYTPEHHEro BOAOMNPOBOAA C YYETOM pexuMma noTtpebrieHns u nogaumu
soabl. Hanop (aaBneHwme), KOTOPbIM AO/MKHbLI CO34aBaTb HAacoOChl, 3aBUCUT
OT MMHWManbHOro (rapaHTMPOBaHHOrO) Hamopa B HapyXHOW CeTUM n Tpe-
6yemoro Hanopa ans obecrnevyeHms Nogaym pacHeTHOro Kosm4vecTsa BOAbl K
ANKTyloWweMy Bogopa3bopHOMY yCTPOMCTBY, T.e.:

Huac = HTp - Hrapl

rae Hep — 3aAaHHbI rapaHTMpPOBaHHbLIA Hanop B CETU HapyXHOro BOAO-
npoesoaa, M.

OpUEHTUPOBOYHO HEAOCTAOWMA HAMOP MOXHO ONpeaennTb Kak pas-
HOCTb cBO6OAHOrO Hanopa 3aaHns (4ny,; + 6) M rapaHTMPOBAHHOIO Hamnopa
B CETU HapYy>XHOro BOAOMPOBOAA.

Ons nomeTok
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NMHeBMaTnyeckue BOAOHAMOPHble YCTaHOBKWM. OCHOBHbIM 3e-
MEHTOM MHEBMaTUYECKOM YCTAHOBKMU SABISIETCS repMeTuyHbii 6ak (rmapo-
nHeBmobak), M3 KOTOpoOro Boga MoA AaBfeHMeM MNOJAETCs B pacnpenenu-
TENbHYI CETb BHYTpPEHHero sogonposoaa (puc. 1.17). Tpebyembii Hanop B

nHeBmobake MoxeT 6bITb

5a Bercuiia co34aH HacoCcoM W/IN KOM-
yposeHb 800b/

npeccopoM npu nogaye B

nHeBMobak BOAbl UK CXKaTo-

2 ro sosgyxa. Hacoc pab6ortaer

Wooo Huswud C nepuoauyveckon nogadven

g ypgeenweodt oAbl B 6aK. Mocne ocTtaHOB-
réw—j—r KM Hacoca Boga MOCTynaeT B
ceTb MNOA HAMoOpoM CXaToro

ey w—— o Bo3agyxa. B 3aBucumoctn ot

Hanopa (AaBfieHMs) B MHEeB-
Puc. 1.17. Cxema nHeBMaTM4YeCKOM BoAOHaMNop- Mob6ake pasnyalT MNHeBMa-
HOW yCTaHOBKWN: TUYECKUE YCTAHOBKWU C nepe-
1 - rngpobak; 2 — nHesmobak; 3 — KoMnpeccop MEHHbIM M MOCTOSIHHLIM AaB-
NieHnemM.

NMHeBMaTHM4Yeckas BOAOHANoOpHas YCTaHOBKa MNepeMeHHOoro
AaBJIeHUA NoKasaHa cxeMaTuyeckun Ha puc. 1.17. [iBa repMeTuyecku 3a-
KPbITbIX CTalbHbIX pe3epByapa 1 u 2 coeanHeHbl Tpyboi. MNpn mManoMm BoO-
nopasbope fgaBneHue B cucTeMe MoBbiwaeTcs, n 6ak 1 HanonHseTcs BO-
[OI, KOoTopasa nepegasnmBaeT BO34yX B 6ak 2 U CKMMaeT ero, 3a CYeT 4yero
noebiwaeTcs gasneHme B 6akax 1 mn 2. B 4vacbkl, korga sogonortpebnexHune
6yaet npeBbiwaTbh Nogavy BoAbl Hacocamm, Boga byaeT yxoanTb n3 baka 1,
YpOBeHb BOAblI B HEM ByaeT noHuXaTbCs, U AaBneHne B cucteme byaert na-
AaTb. Bo3MoxHO coBMeleHne 6akoB 1 n 2 B ogMH rnaponHesmobak.

[Ona nepnoamyeckoro BOCNosiHeHMs ybbinn Bo3ayxa (BCcneacTteme ero
yTEeUKM N yHOCa C BOAOM) 06bI4HO TpebyeTcs ycTaHOBKa komnpeccopa 3.
OH paboTaeT Bcero oAvH-ABa pas3a B HeAesnto M KOPOTKUE MPOMEXYTKM
BPEMEHM, NO3TOMY pacxoj SHeprun Ha ero paboTy KpamHe He3HauuTesneH.
Ons ncknyeHnsa U3 ycTaHOBKM KOMMpeccopa ruaponHeBmMobaku aenawT C
pe3nHoBOM MeMbpaHoOW, KOTOpas pa3aensier BOAYy WU BO3AYyX.

B nHeBMaTMYeCKMX YyCTaHOBKaX MOCTOSIHHOro fAaBJIEeHUA Ha
Tpybe, coeauHsowelr nHeBMobak C rmapobakoM, CTaBAT peayKUWOHHbIM
KnanaH. 3TOT KfanaH npu NOHMXKEHUN YPOBHS BOAbl B rapobake nponyc-
KaeT B Hero Bo34yX Noj NMOCTOSAHHbIM 3a4aHHbIM AaBneHueM. Npun nogbeme
YPOBHS BOAbl B ruapobake BO34yX U3 HEro BbliMyCKaeTca yepes crneunans-
HbI NpefoXpaHUTENbHbIN KnanaH, Takxke OTperynupoBaHHbI Ha 3aaHHoe
AasneHune. Takum obpasom, B ruapobake MOXET NoAaAepXKMBaTbCA NOCTO-
AHHOe AaBneHue, 4YTo obecrneuymBaeT BO3MOXHOCTb Haanexalero nogbopa
HacoCcoB M Mx paboTbl NpU ONTUMaNbHbIX 3Ha4YeHuax KMa.

MHeBMaTNYeCcKne yCTaHOBKM MOCTOSHHOrO AasfieHns TpebyloT He-
npepbiBHON paboTbl KOMMpeccopa Ans BOCNOJIHEHUS cOpOCOB BO3AyXa npu
Ka>XA0OM Hamno/IHEHWN BOASHOrO KOTMa. YCTAHOBKW MOCTOSHHOrO AaBfieHUS
MeHee 3KOHOMMUYHbI U UCMNOMb3YITCA B Tex cnydasax (OTHOCUTENbHO pea-
Knx), korga konebaHue Hanopa B CETU He MOXeT 6bITb AONYyLEHO, Hanpu-
Mep B HEKOTOPbIX CUCTEMax MPOU3BOACTBEHHOro BOAOCHabXeHus, rae us-
MeHeHWe Hanopa BOoAbl BbI3blBAET HEAOMYCTUMbIE KONebaHMs pacxoaoB.

B kauecTBe anbTepHaTUBbl MHEBMATUYECKUM YCTAaHOBKAM MOCTOSAH-
HOro AaB/ie€HUSA UCNOJIb3YHOT HAaCOCHblE YCTAHOBKWM C YaCTOTHbIM NpunBO4OM,
raoe nogayvya M gasJsieHME HacoCa MOryT peryampoBaTtbCd B LULMPOKOM AMana-
30HE B 3aBUCUMMOCTN OT UBMEHEHUA YACTOTbl BPpaWEHUA 3NeKTpoaBuraTend.

BoaoHanopHble 6aku npeaHasHauyeHbl AN aKKyMynsaumu BOAbI
(kak perynaupylowme eMKOCTM) npu KonebaHum pacxoayemor notpebu-
TENAMU, a TaKXe ANA CoOXpaHeHus 3anaca BoAbl (3anacHble 6akmn), 4acTo
Heob6x0AMMOro Ha NPOTUBOMOXaPHbIE UM TEXHONOMMYECcKme Hy>Xabl.

BogoHanopHble 6aku pasMelwarT B CneuuasbHbiX MNPUCTPONKaXx,
bawHax, Ha 4eppakax, TexXHM4Yeckux 3Taxax. [lomeweHue pana 6akos
AOMKHO 6bITb M30MPOBaHO, 060pyA0BAHO MPUTOYHO-BLITAXHON BEHTUASA-
LMen, oCBELLEHNEM N OTOMIEHMEM.

O6beM 6akoB coctansieT 0,5 — 20 m> B 3aBMCMMOCTM OT o6beMa
30aHus, pexuma BoaonoTpebrieHMs M pexuma nogaym Boabl B 6aku. B
34aHMN UCMNONb3YIOT He MeHee ABYX 6akoB, 4T0bbl obecneunTb H6ecnepe-
60MHyt0 nogadvy BOAbl Ha Cly4yah YNCTKU U PEMOHTA.

BoagoHanopHble 6aku M3roToBASKT UMAMHAPUYECKOW WMNM MPSMO-
YrosibHON (POpPMbl M3 SINCTOBOW CTasiM C @HTUKOPPO3MOHHbIM HETOKCUYHbBIM
nokpbiTveM. Moa 6akoM ycTpamBarT NoaaoH Ansa cbopa KOHAEHCUPYIOLLEN-
Csl BJlarv 1 0TBOJA €e CMBHON Tpy6oi.
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Baku o06opyaylT nojatowmmM,
pasBoAsiLMM, CMYCKHbIM, MNepenuBs-
HbIM U CUIHasbHbIM TpybonpoBoaamm.
Mopatowmin Tpybonposon obopyaytoT
3anopHon apmaTypoii U AByMs Mo-
MAaBKOBbIMW KJlanaHamMyM AMaMeTpoM
He 6onee 50 MM.

MepennsHom Tpybonposog
nMmeeT gmaMeTp B ABa pa3a 6onblimi,

yeM NoAANLWNI, U NpUCoeaNHSETCA K
@C 6aky Ha 100 MM Bbiwe nogakoLwero
73 Pyc. 1.18. BopoHanopHbiii 6ak: Tpy6onposoaa. K nepenueHoMmy Tpy-
1 - cnuBHasa Tpyba; 2 - nepenusHoit HoOMpoBOAY NPUCOEAMHAOT CNYCKHOW
Tpybonposoa; 3 - curHanbHell Tpy60- 1 cnmBHOW Tpy6onposoabl. Mepenus-
nposoa; 4 - 6ak; 5 - KpbIWKA; Hoji Tpy6OMPOBOA MPOKIAAbIBAKT A0
6 - Jlok; 7 - MONNaBKOBEIM KNanaw; Gy yaiiiiero  crosika BHYTPEHHErO
8 - obparHbliA Knanaw; J - noaaloWwas g, noctoka MM KaHanMsauum, rae c
M pacxogHas Tpybbl; 10 - NOAAOH;
11 - cnyckwas Tpy6a; 12 - npomexy- Pa3PbIBOM CTPYW W C ruAapO3aTBOPOM
TOUHbIN 6aYoK; 13 — CTOSK yCTaHaBNMBalOT MNepenBHON npome-
XYTOUHbIN 6ayok o6bemMom 0,15 M.
Ha nopatowen, passoasiwern n cnyckHor tpybax y 6aka gonxHa 6biTb yc-
TaHOBJIEHa 3anopHas apMaTypa. Ha curHanbHOM, CIMBHOM M MepesIMBHOM
TpybonpoBoaax 3anopHyto apMaTypy He yCTaHaB/MBaloT.

B cuctemMax BOAOCHabXeHUst C MOBbLICUTESIbHLIMW HAacoCaMu perysun-
pylownin obbem bHaka 3HAUUTENbHO YMEHbLUAeTCs U 3aBUCUT OT 4acToTbl
BKJIIOYEHMI Hacoca.

3anacHoin ob6beM BOAbl Ha MPOTUBOMOXapPHbIE HYXAbl NpeaycMaTpu-
BaeTcs M3 pacyeta 10-MUHYTHOW NMPOAO/IXKUTENBHOCTU TYLLEHMUS NoXapa 13
NoXapHbIX KPaHOB.

1.13. NMpoTuBoNnoO>KapHble BOAONPOBOAbI

Ona 3awuTbl 34aHN N oTAENbHbIX 06BEKTOB OT MOXapoB yCTpauBa-
IOT HapyXHbl€ U BHYTPEHHME NPOTUBOMNOXapHble BOAOMNPOBOAbI.

BHYTpeHHMe npoTMBOMOXapHble BOAOMNPOBOAbI, B 3aBUCUMOCTU OT
OrHEeoONacHOCTU W 3TaXHOCTW 34aHWN, YCTpauBalT pa3sAesibHbIMM UK
o6beaAnHEHHbIMM C BOAONPOBOAOM APYroro HasHadeHus. MNMpoTmeonoxap-
Hble BOAONPOBOAbl 060pyAYIOT MOXapHbIMM KpaHaMu. B 3aaHusax, Tpebyio-
WMX MOBbILEHHOWN 3alnTbl, MPUMEHSIOT aBToMaTMYeckne (CnpuHKIepHble)
M nosyaBTOMaTM4yeckune (ApeHYyepHble) YCTaHOBKMU.

Pa3genbHble NPOTMBOMOXapHble BOAOMPOBOAbLI MPOEKTUPYIOT B 34a-
HUSIX, B KOTOPbIX ApYyrMe BHYTPEHHWEe BOAOMPOBOAbI IM60 OTCYTCTBYIOT,
nmbo Kkoraa o6beAMHEHWE C HUMW 3anpeLleHo Mo KayecTBy TpaHCrnopTu-
pyeMoit BoAbl UMM HeuenecoobpasHo Mo TEXHUKO-IKOHOMUYECKMM coobpa-
XKEHUAM.

PasgenbHbii MPOTMBOMOXapHbIA BOAOMPOBOA COCTOUT W3 CETU Tpy-
60NpoBOAOB C 3aMOpHOI apMaTypoi M Bogopa3bopHbIMW MOXapHbIMKU Kpa-
HaMu, BoaonMUTaTeNns — HACOCHbIX YCTAaHOBOK, obecrneymBalrowmx noaady
HeobxoAMMOro Kosn4yecTsa BOAbl ANS TylweHnsa noxapa. CucTteMy nNpoekTu-
pytoT c cobnogeHneM TpeboBaHMI BbICOKOW CTeNEHN HaaexXHocTn u becne-
peboliHoro cHabxxeHus BOAOM, MO3TOMY npeaycMmaTpusaT AybnuMpoBaH-
Hble, HE3aBUCMMble UCTOYHUKU MUTAHUS BOAOW W SHEpruen, AUCTaHLMOH-
HbIA MYCK MOXapHbIX HACOCOB, CABOEHHbIE MOXapHble KpaHbl, KOJibLEeBble
BOAOMPOBOAHbIE CETU.

CylecTBEHHbIN HeAOoCTaTOK pas3AesibHbiX MPOTUBOMOXAPHbIX BOAO-
NpoOBOAOB COCTOMT B TOM, 4YTO OHW SBNSIOTCA 3aKPbITbIMM HEMNPOTOYHbLIMMU
cucrtemamu (nNpum oTCyTCTBUM Boaopasbopa), no3ToMy Boaa B Tpybax nop-
TUTCS U COAEPXUT NPOAYKTbI KOPPO3UN.

Hanbonblee pacnpocTpaHeHne nonyvnam ob6beaAnHEeHHbIe NpOTUBO-
noXxapHble BOAOMPOBOAbI, B KOTOPbIX obecneunBaeTcs ABMXeHMe BOAbl. B
OTAEe/bHbIX ClydasiX B HeoTan/MBaeMblX 34aHMUSAX NPOEKTUPYIOT CyXue npo-
TUBOMOXapHble BOAOMPOBOAblI C YCTAaHOBKOM BbiMYyCKOB M 3anopHOW apMa-
Typbl B OTan/iMBaeMbIX MOMELEHNAX NN KONoALaX.

MpoTnBoNOXapHble BOAOMPOBOAbI B COOTBETCTBUM C TpeboBaHMAMM
CHwuIN ycTpamBatoT: B XWAbIX OAHO- U MHOMOCEKLMOHHbIX 34aHUSAX BbICOTOM
12 ataxen n 6onee; obWEXNTUAX U FOCTUHMLAX BbICOTON B YeTbipe dTaxa
n 6onee; B 34aHMAX y4dyebHbIX 3aBeAeHUI; caHaTopusaX, AOMax OTAbIXa,
ne4yebHbIX N AETCKUX yYpexAeHUsX, MarasnHax u ap. npu obbeme 3paHus
5000 M3 1 6onee; KMHOTeaTpax, kybax, LOMaX KySbTypbl.
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B unbiX 3a4aHMsax BblcOTOM 12 — 16 3Taxen ycTpamatoT obveam-
HEHHbIA XO3SMCTBEHHO-NMUTLEBON WM MPOTMBOMOXAPHbLIA BOAOMPOBOA, a B
34aHUAX BbICOTOM 17 aTaxen n 6onee — pasgenbHbIi NPOTUBOMNOXAPHbLIA U
X035IMCTBEHHO-NUTHLEBOW BOAOMPOBOA.

MakcuManbHbIX Hanop B 06beAWMHEHHOM MPOTMBOMOXapHOM BO-
Jornpoeoje Ha oTMeTke Hambonee HU3KO pacnosioxXeHHoro sogopasbopa u
NoXapHoro KpaHa Ao/ixeH 6biTb He 6onee 45 M, a y pa3aesbHOro nNpoTu-
BOMOXapHOro Bogornposoaa - He 6onee 90 M. Mpwu Hamopax, NMpeBsbllato-
LWNMX 3TN OrpaHUYEHnsl, Mexay NoXXapHbIM KpaHOM (BEHTUNEM) U COeaNHU-
TeNbHbIM NaTpybKoM ycTaHaBAMBalT Anadparmy Ans CHUXEHUs m3bbiTou-
HbiX HanopoB. lNonobHble aAnadparmbl yCTaHaBAMBAOT Yy BoAopa3bopHOmn
apMaTypbl X03NMMTbEBOr0 BOAOMNPOBOAA.

MpoTmBOMOXapHble BOAOMNPOBOAblI HE HYXHO YCTpauBaTb B 34aHUAX
M noMelleHusix o6beMoM MeHble 5000 M3, B XWAbIX 34aHUSIX BbICOTOM
MeHblue 12 sTaxel, B WkKonax, 6aHax, KMHOTeaTpax CEe30HHOro AeNCTBUS,
6bITOBbIX 3a4aHMsAX npoMnpeanpuatnin (cmM. CHull 2.04.01-85%*).

620 B coctaB o6opynoBaHMS noXKapHOro
b KpaHa BXOASAT: MOXapHbli BEHTWUIb Awna-
[ meTpoM 50 mnm 65 MM, NpUcoeanHEHHbIN K
OTBETB/IEHUIO CTOSIKA; TMEHbKOBLIA pyKaB
(wnaHr) Toro xe amvameTrpa anuHon 10, 15
n 20 M c 6bICTpOCMbIKAKOLWMMMCA MOoNyramn-
KaMW N MOXapHbIA CTBOJT C HAKOHEYHWKOM
3 (cnpbickoM) amameTpoMm 13, 16 n 19 MM
70)]] |' (puc. 1.19).

S 2 4 MoxapHble KpaHbl pasmewarwT B
wkadumkax ¢ Haagnucbto MK Ha BbicoTe
1,35 M Haa nNonoM B NerkoaoCTYMHbIX Mec-
“—‘ﬁ B Tax (B Bectmbionsx, kopmaopax, Ha nect-
HWYHbIX AaoWaaKax, B npoxoAax u np.).

, T — CeTn NpoOTMBOMOXAapHbIX BOAOMNPOBO-
AOB C YNC/IOM MOXapHbIX KpaHos 6onee 12
AO/KHbI 6bITb 3aKoNbLOBaHbI U Npucoeaun-
HEHbl K HapyXHbIM CETSM He MeHee 4eM
ABYMS BBOAaMMU.

Yncno noxapHbIX KpaHOB B CUCTEME Ha3Ha4yalT C yYEeTOM OpOoLUeHUS
BCEX MJIOWAAEN MOMELWEHUA 34aHNA pacyeTHbIM 4yucnoM (no CHul) kom-
NakTHbIX (Hepa3apobneHHbIX) CTpyh. Pagnyc AeCTBUA MOXApHOro KpaHa
onpenenseTcs Kak cCymMMa A/IMHbl NOXAPHOro pykasa W AJIMHbI KOMMaKTHOM
YacTu CTpyMW, PaBHOWN BbICOTE 3aLLMLLAEMOro NMOMELLEHUNsl, HO He MeHee 6 M
ANS XKUAbIX U APYrUX 34aHUWA BbicOTOM A0 50 M 1 8 M — Npu BbICOTE XMUIbIX
3a0aHun 6onee 50 Mm.

Yncno ogHOBPEMEHHO AENCTBYIOWNX MOXapHbIX KPAaHOB U peKOMeH-
AyeMble MUHUMasnbHble pacxoAbl BoAbl npuBeaeHbl B CHull 2.04.01-85%.
MuHMManbHbIA pacxod BoAbl Ha oAHY CTpyk HopMmupyetca 2,5 u 5 n/c, a
YMCI0 OAHOBPEMEHHO AEUCTBYIOLWMX CTPYM - OT O4HOW A0 Tpex, B 3aBUCU-
MOCTM OT Ha3HayeHusi, o6bemMa 1 BbICOTbl 34aHUS.
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Puc. 1.19. MoxapHbI KpaH B
cbope: 1 - BEHTU/b; 2 — pyKaB;
3 - ctBON; 4 - wkad

CnpuHKNepHble MPOTUBONOXAapHble YCTAaHOBKM NpeHa3sHaueHbl
AN aBTOMATUYECKOro TyLIEHWUS Mo)apa, BO3HWUKLIEro B MnoMmelleHuu. Oa-
HOBPEMEHHO C Mojadyelt BoAbl BO3HWKAET CUrHan Tpeeoru. CnpuUHKEPHbIE
YCTaHOBKWN MPUMEHSAIOT B MOMELLEHUSAX C MOBbILWEHHOW MOXapHOW omnacHo-
cTblo. )

Puc. 1.20. CnpuHknepHasi ycTaHoBKa
aBTOMaTMUYECKOro NoXapoTyLleHUs:

¥ N i a — CxeMa CMpUHK/EPHOM YCTaHOBKW;
cama— m 6 — cnpuHknep
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YctaHoBka (puc. 1.20a) COCTOUT M3 CleaytowmX OCHOBHbIX 3/1EMEH-
TOB: CMPUHKJIEPHbIX FOSIOBOK 2, CMOHTMPOBAHHbLIX Ha BeTBAX 3 pacnpeje-
NNTENbHOW CEeTU, KOHTPOJIbHO-CUIHAaMIbHOrO MYCKOBOro knanaHa 5 v rnas-
HOW 3a4BWXKW 6, CMOHTUPOBAHHbLIX Ha raBHOM nojarwleM cTosike 4, aB-
ToMaTuyeckoro sogonutatens (6aka) 7, ycTponcTBa AN NpucoeguHeHus
pe3epBHOro sogonutatens 8 M OCHOBHOro BoAOMNUTaTesNs, COCTOALWEro 13
MMNYNbCHOrO ruaponHeeMobaka 9 o6bemoM 0,5 M3, HacocHol ycTaHoBKM
10, BogoMepHOro ysna 11, NpuCOegmMHEHHOro K MarucrpajbHOMy Tpy6o-
NpoBOAY Hapy>XHoro sogonposoaa 1.

CnpuHknepHble ronosku (opocutenun) (puc. 1.206) BBepTbIBAKOT Ha
pe3bbe B cTanbHble Tpybbl HA paccTosHuM 3 — 4 M Apyr OT Apyra B wwax-
MaTHOM nopsake B niaHe. B kopnyce 15 cnpuHknepa ycTaHOBfieHa Awna-
dparma 16 c otBepctMeM amametpom 8, 10 n 12,7 MM, KOTOpOe 3aKpbITO
CTEKNIAHHBLIM NoNycdepuyeckmm KnanaHoMm 14, noaaepXvBaeMblM TpeMs
MeAHbIMU WX NATYHHbIMKM NAacTMHaMu 13, COEAMHEHHbIMU JIerKOMaaBKUM
cnnaesoM. TemnepaTypbl nnasneHnsa cnnasa 72°Cx2; 93°C+2; 141°C+3;
182°C=+3. MnacTnHbl 3aMKa ONUpPAtOTCA Ha po3eTKy 17, NPUKPENSIEHHYI K
pame 12 rofioBKM cnpuHknepa. PacuyeTHas niowaib OpOLWEHUS OAHOro
cnpuHknepa T™na CM-2 cocTtasnsieT 9 — 12 M2. BbinyckaloT Takxe CrpUHK-
nepbl Tuna OBC ¢ noBbIWEHHOM nnowaasio opolenns (12, 27, 36 M?) u
3BOSIbBEHTHbIE Tuna 2C.

CrnpuHKepHble ycTaHoBKW 6biBaloT BOAsSHble, BO3AylHble U BOAO-
BO34YyLWHble. BoasAHbIE CMCTEMbI MPUMEHSIOT B OTarn/JiMBaeMblX NOMeELLEHUSAX,
BO34YyLIHblEe U BOAOBO34YLUHbIe — B HEOTaN/MBaeMbIXx.

OOMH U3 OCHOBHbIX 3/1IEMEHTOB YCTAHOBKU — KOHTPOJ/IbHO-CUMHAasIbHbIN
(nyckosoit) knanaH (KCK), koTopbiii, B 3@aBMCMMOCTWU OT TUMa CrpUHKNep-
HOM ycCTaHOBKMW, GbiBaeT BOAAHOW, BO3AYLUHbIA U BOAOBO3AYLIHbIA. MpUH-
umMn gencreusa soasHoro KCK cneaytowmin. Bca cnpuHknepHas ceTb, 060-
pyAOBaHHas CMpPWHK/IEPHbIMU FOSI0BKAMW, HaxXoAWTCSA Moj HanopoMm u 3a-
nonHeHa BoAow. loa AencTBMEM MNOBbLIWEHHOW TeMmnepaTypbl BO3AyXa B
NoMeLLEHNN, TAe pPacrnosioXXeHa CNpUHKNepHas CeTb, OT BO3HMKLUEro noxa-
pa 3aMKu CMpUHK/IEPHbIX FOSI0BOK pacnnaBnsoTcs, W BoAa HaYMHaET Bbl-
nueaTtbca 13 Tpy6 cnpuHknepHoin ceTu. Mpu 3TOM AaBreHWe B CeTu Hajg
KCK nagaeTt, knanaH OTKpbIBaAeTCsA, M BoAa MO rnaBHOMYy Tpybonposoay
NocTynaeT B CNPUHKEPHYIO ceTb. OAHOBPEMEHHO Yepe3 OTBepCTue Knana-
Ha BOAA NOCTyMNaeT K CUIFHaNbHOMY YCTPOMCTBY (AAT4YMKY), BK/KOYaoLeMy
Hacoc A4nsa nogayv BoAbl B CNPUHK/IEPHYO CETb OT OCHOBHOIO BogonuTaTens.

ApeHuYepHble NoJiyaBTOMaTU4eCKue yCTaHOBKM 6biBaloT 3anunB-
Hble (BO B3pbIBOOMACHbLIX MOMeLeHUsAX) U cyxoTpybHblie. Ob6opyaoBaHue
3TUX YCTaHOBOK COCTOWUT M3 CETU C OTKPbITbIMU OpoCUTENsMWU (ApeH4depa-
MW), aBTOMaTMYeCKOro U OCHOBHOIro BoAonuTaTenen U ys3na ynpasneHus B
BUAE 3amnopHOM apMaTypbl UAW KanaHOB FpynnoBOro AeWCTBUSl, KOTOpble
OTKPbIBAOTCS TOJIbKO MPU BO3HUKHOBEHUW MOXapa.

a)

&tj-——c?ﬁ———‘ Puc. 1.21. [peHyepHas nonyasTo-

Matmyeckas cuctema npoTMBOMO-
10 >XapHOro BoAOCHabXeHus:

L g 4 1 - nopadva BOAbI OT OCHOBHOIO BOAO-
nuTatens; 2 — Tpoc; 3 — NerkoryiaBkui
3aMOK; 4 — ApeHYepbl; 5 — 3a4BUMXKKHN
ynpaeneHvs; 6 — pacnpeaenutesibHas CeTb; 7 — BOAOHAMOPHbIN 6ak (aBToMaTMyeckmin Boao-
nuTaTenb); 8 — KianaH rpynmnoBoro AeCTBNS; 9 — rMasHas 3aaBvxKka; 10 — pe3epBHbIii BOAO-
nuTatenb; 11 — Kopnyc ApeHyepa; 12 - pamka; 13 — po3eTka

Ha puc. 1.21a npuBeneHa CxeMa ApeH4YepHOW ycTaHoBku, paboTta
KOTOPOM MOXET 6biTb aBTOMaTM3MpOBaHa C MOMOLLbIO CMPUHKIIEPHBIX KOH-
TPONbHbLIX T[ONOBOK (OpocuTenen), NerkonjaBKMX 3aMKOB C TPOCOBbIM
yrnpaBieHNEM UM TEPMO3SIEKTPUYECKNX AaTHUNKOB.

[Openuep (pmc. 1.216) coCTOUT M3 rofloBKM C amadparmMoi, pambl m
pO3eTKu. BbinycKalT OTKpbITble opocuTenn (ApeHYepbl) ABYX TUMOB: po3e-
TouHble [P n nonatoyHble J1 c oTBepcTtuamm anadparm 8, 10 n 12,7 MM, a
TaK)Xe OPOCUTENM C NOBbILLEHHOM A0 58 — 210 M? NNOLWaAbIO OPOLLIEHNS.

PasmelwatoT gpeHYepbl Ha paccTosiHUM He 6onee 3 M Apyr OT gpyra u
He 6onee 1,5 M OT CTeH 3aWMLAEMOro NOMELLEHUS.
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1.14. MecTHblEe YCTaHOBKU KOHAULIMOHUPOBaHUSA BOAbI

MecCTHble YCTaHOBKW KOHAMLMOHWPOBAHWA BOAbl NpeAHa3Ha4eHbI
ANS AOOYUCTKM BOAOMPOBOAHOWM BOAbI B 34aHUSAX ANS UCMOb30BaHUS ee B
X03AMCTBEHHO-NMUTLEBOM BOAOCHAbXeHUM, B ropsyeM BOAOCHabxeHnn wu
oTtonneHun, Ansa paboTbl WHXeHepHOro ob6opyaAoBaHUA CaMoro 34aHus
(cucteMbl KOHAMLMOHMPOBAHUSA W MNblEyAaneHUs) U TEXHOJI0rMYecKoro
obopynoBaHusa noTpebuTtenen.

PasnnyHble noTpebutenn Boabl B 34aHUAX NMPeabABASOT pa3inyHble
TpeboBaHMA K KayecTBY BOAbI: TaK ANs CUCTeM TennocHabxeHuns (bornepsol
W napoBble KOT/bl) HeobxoaMMa yMmsryeHHas BoAa, a A/ CUCTEM KOHAW-
LMOHUPOBAHNA — 4YacTU4HO obecconeHHasa. Ons meamumHckoro obopyno-
BaHMs B 60/bHMLAX M NONMKANHUKAX TpebyeTcs rnyboko obecconeHHas u
obes3apaxeHHas Boga, cBobogHass OT BCEX MexXaHWYeCKMX MpuMecen.
Kpome Toro, B ntob6om ropoge cyuwecrsyeT 60/blLOEe YNCIO MENKUX NPOU3-
BOACTB, KOTOpbIM TpebyeTca cneumanbHO NOArOTOBNEHHAs BOoAa B OTHOCU-
TENbHO HEBONBLLWINX KOMNYECTBAX.

MockonbKy KayecTBOo BOAOMNPOBOAHOW BOAblI B psAe ropoAoB He BCe-
raoa orteevaet TpebosaHmaM CaHlmH 2.1.1074-01, B TOM 4ucne B pe3y/ib-
TaTe BTOPUYHOIO 3arpsa3HeHus B pacrnpenennTenbHblX CETAX, TO BO3HMKAKOT
cuTyaumn, korga Heobxogmma yCTaHOBKA CMCTEM AOOYMCTKM BOAOMPOBOA-
HOM BOAbl Y KOHEYHOro NoTpebuTtens Ans noayvyeHus nMTbeBOM BOAbI.

Ecnn cucteMa AOOYMCTKM CTOMT B KBapTMpe, W npeaHasHaveHa Ans
OAHOr0 MM HECKONbKUX 4YenoBeK, To Takoe obopyaoBaHue, Kak npasuno,
OTHOCUTCSl yXXe K KaTeropum «6biToBble UAbTPbI», OA4HAKO MPUHLUMMA O4Yn-
CTKM aHanornyeH 6osee KpynHbIM CUCTEMAM, YCTaHaB/IMBAEMbIM B TEXHMW-
YECKMX W BCMOMOraTesibHbIX MOMELLEHUSX XUMbIX U 06LEeCTBEHHbIX 34a-
HUA.

Habop obopynoBaHnsa cucTeMbl AOOUYMCTKN BOAOMPOBOAHOM BOAbI 3a-
BUCUT OT CcOCTaBa MCXOAHOM BoAbl U TpeboBaHUI K KayecCTBY OYMLLEHHOM
BOAbl, U B YMCNO €ro 3aay MOXEeT BXOAUTb:

= yAaneHune KoJIJ1ongHoro (OKMCﬂeHHOFO) >Xene3a, B3BelleHHbIX Yac-
TUL, U KPYMNHbIX NpuMecei (Necok, okasuHa): cetTyaTble GUAbTPbl, MEXaHU-
yeckme GuibTpbl C KapTpUaXamMu WM 3€pPHUCTOM 3arpy3kom, MWUKpPO- U
ynbTpadunbTpaunoHHble MeMbpaHbl;

- yAaneHwe pacTBopeHHOoro xenesa (bunbTpbl-obesxenesnsatenm);

- ymsiryeHue oAbl (Na-KaTMOHUTOBbIE (DUABLTPbl CO CMEHHbLIMU Kap-
TpUAXXaMn UM aBTOMaTUYECKOM pereHepaumen, HaHoUAbTpauus);

- yAaneHne HenpuUsTHbIX 3anaxoB M NMPUBKYCOB (puAbTPbl C aKTUBM-
POBaHHbIM YI/1eEM UM COPOLIMOHHOM 3arpy3Kol, pexe 030HMPOBaHMe);

— yhaneHue TOKCUMYHbIX MpuMecel (Tskesnble MeTasnsbl, opraHuye-
CKMe coeguHeHuns, B T.4. xaopodopm) (bunbTpbl C aKTUBMPOBAHHbLIM YI/IEM
Unn copbLUMOHHON 3arpy3Koi, HaHoUAbTPpauus nnm obpaTHbI 0CMOC);

- obecconmBaHmne Boabl (MOHOOBMEHHbIE (PUbTPbI, 06paTHbLIN 0CMOC,
3nekTpoamanus);

- obe3zapaxuBaHne Boabl (6akTepuumaHble ynbTpaduroneToBble
namnbl, Ao3npoBaHue obeszapaxmBalowmx peareHToB, obpaboTka 3arpy-
30K (hunbTpoB cepebpom).

[Ons nonyyeHus BbICOKOKAYeCTBEHHOW MWTbLEBOM BOAbI Yalle BCEro
MCMONb3YT MNOCNeA0BaTENbHO: MeXaHW4YeCKyl OUYMUCTKY, YMArdeHue u
obe3xenesmBaHne (Npu Heo6XO0AMMOCTM) U COpPOUNIO HA aKTUBHbIX Yrasx.
MeMbpaHHble CUCTEMbl HaHOGUNbLTPaUMKU N 06paTHOro ocMoca MO3BONSAT
WUCKNIOUYMUTb BCE BbllleyKasaHHble CTaAuW, OCTaBMB Ha BbIXOAE TO/bKO
COpOUMOHHbIN DUNBLTP ANS yAaneHus 3anaxoB M NPUBKYCOB.

Onsa rapaHTupoBaHHOro obecneueHuss 6akTepuanbHOW YUCTOTbI 06-
paboTaHHOWM BOAblI YCTAaHOBKW AOMOMHAKT Yalle BCero ynabTpaduoneToBbl-
MW NlaMnamu.

JKcnnayaTaums cMcTeM A00YUCTKUM BOAOMNPOBOAHOM BOAbl CBA3aHa, B
nepByl o4yepedb, C 3aMEHON KapTpuaXKeWn, MPOMbIBKON MeXaHW4YeCKux
duNbTPOB N pereHepaumernt 3arpy3ok MOHOOBMeHHbIX W obe3xenesnsato-
wmx dunbTpos. MocneaHee BbIMNOMHAETCS, KaK NpaBwuio, aBTOMaTUYeCcKw,
oaHako TpebyeTca nepuoanyeckoe nornosiHeEHNE 3anacoB peareHToB.

Ocobo cnenyeT oTMETUTb HEOH6XOANMMOCTb TOYHO KOHTPOMPOBaTb
cpok paboTbl KapTpuaxen n PpuNbLTPOB C aKTUBMPOBAHHbLIM YIIEM N CBOE-
BPEMEHHO MeHSATb COpPHEHT, NOCKONbKY NpU ANUTENbHOW paboTe Ha HUX
aKTMBHO pa3BuBaeTcs MMKpodnopa, a UCTOLWUBLUNE CBOK COPOLMOHHYIO
€MKOCTb YrofbHble puUnbTpbl MOryT NepeAaBaTb B BOAY 3ajepXaHHble pa-
Hee 3arps3HeHus.
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1.15. OcHOBbI aBTOMaTU3aLMM CUCTEM BOAOCHa6>KeHUs 3aaHni

[na paboTbl BOAOHAMOPHbLIX YCTAHOBOK B aBTOMATMUECKOM pEeXUME,
a TakXe ANs aBTOMaTtu3auuu paboTbl BOAOOUUCTHbLIX CUCTEM CYLLECTBYIOT
psiA YCTPOICTB, pearnpytolmx Ha U3MeHeHUe AaBfeHUsi, YPOBHS UAU CKO-
pPOCTU TEUYEHMUSA BOAbl.

ABTOMaTMUYecKkoe BKJIIOYEHWE WM BbIK/IOYEHME 3NeKTpoABUraTesnemn
HaCoOCOB M KOMMPEeCCOpPOB B CUCTEMax BOAOCHAbGXeHUS 34aHUA BO3MOXHO
NnpM U3MEHEHUW YPOBHSA BOAbI B BogoHanopHoMm 6ake, nnbo gasneHus B
TpybonpoBogax cetn (MM nNHeBMATMYECKOM 6ake) unam CKOpOCTU ABUXKe-
HMA BOAbl B TpybonpoBsose.

Mpn M3MEHEeHUWN YyKasaHHbLIX MNapaMeTpoB MNPUBOAATCS B aencreme
AaTynKKn, CBA3aHHbIE C UCNOJNTHUTENIbHBIMN MEXaHU3MaMW BKIHOYEHUA NN
BbIK/TIOYEHNA MArHUTHOrNO nNyckKaTtensd, CoeAnHALWEro nan pasMbliKalowero
JTMHUIO NTEKTPONUTaAHNA ABUTraTENA HacocCa.

[Ons KOHTPONA YPOBHS MPUMEHSIIOT pas3/inyHble pesie YPOBHS BOAbI:
MexaHuU4Yyeckne, 3NeKTPOHHble, AaTYMKN AABNEHUS U YNbTpa3BYyKOBbIe AaT-
unkun. B mexaHnyecknx (NonnaBKOBbIX) pesie YpoBHSA (puc. 1.22) 4yBCTBU-
TefIbHbIM 3/IEMEHTOM SIBNSIETCS MOMaBOK, MOCTyrnaTesibHOe ABUXXEHWE KO-
TOPOro pas/sinyHbiMM criocobamn nepenaeTcs Ha KOHTaKTbl pene. B 3aBucu-
MOCTU OT BEPXHEro WAM HUXHEro MoJIoXXeHWs1 YPOBHS BoAbl B Hake pene
YPOBHS BK/IHOYAET UM BbIK/IHOYAET KOHTaKTbl 3N1eKTpoLlenu agBuraTens.

MpUHUMN AEACTBUS 3/IEKTPOHHOMO AaTyMKa OCHOBaH Ha npeobpaso-
BaHWN W3MEHEHUSI 3/1eKTPUYECKOr0 COMPOTUBJIEHUS MEXAY 3MeKTpoAaMm
AaTuMKa B penenHblit curHan. Mpu norpyxeHuu 31eKTpoaoB AaTunka B BO-
Ay, MO HAM Ha4YMHaeT UATU MUKPOTOK, KOTOPbIA PErMCTPUPYET AATUYMK.

Ons n3aMepeHus ypoBHS TakKXXe WCMNOSb3YHT YyBCTBUTEsbHbIE 3/eK-
TPOHHblE AATUYMKUN AABJIEHUS], KOTOPbIE MOTYT ONpeaenuTb Aaxe Hebonblloe
M3MeHeHMe AaBrieHns BoasaHOro ctonba n, COOTBETCTBEHHO, YPOBHS BOAbI B
pesepByape. 3TW AaTUYMKM YCTaHaBAMBAIOT B HUXHEN YyacTu baka.

a) s 6)

8)

[ _—

! Puc. 1.22. YcTpoMiCTBO NOMNIaBKOBbLIX PENE YPOBHS:
1 - cTeHKa pe3epByapa; 2 — NonnaBokK; 3 — KOHTaKTbI;
4 - npoBoga; 5 - Tpybka c repkOHOM; 6 — MOMNJIABOK C MarHMTOM

[na kOHTpoNnsa AaBNEeHUs NPpUMEHAIOT MexXaHWJyeckue perne nasne-
HUA, SNEKTPOKOHTAKTHbIE MAaHOMETPbI, 2/IEKTPOHHbIE AAaTYUKKU AaBNEHNA.

MexaHunyeckne pene AaBneHuUss MeMbpaHHOro wmnu amadparmMoBoro
TUMa N 3N1EKTPOKOHTAKTHbIE MAHOMETPbI LUMPOKO MUCNOMb3YHTCSA AN BKKO-
YEHMS U BbIK/OYEHUS 3/IEKTpPOABUraTeelt HacoCoOB U KOMMPECCOPOB B CUC-
Temax 6e3 BoAgOHaMNoOpHbIX 6akoB WM C MHeBMaTuyeckumu 6akamu. Mpu
M3MEHEHMUN AaBneHus membpaHa (anadparma) marmbaercsa n yepes pbiyar
pefie 3aMblKaeT WIW pa3MblKaeT KOHTaKTbl LEnu ynpaBieHUs MarHUTHOrO
nyckaTtens sanekTpoasuraTens.

JNa KOHTPOASA HaMNYNSA UK OTCYTCTBUS MOTOKA XXUAKOCTU UCMNOJb-
3YIOT CTpyMHble pene. C NOMOLWbIO CTPYMHOIro pefie BKAYaoTCA NoXapHble
Hacocbl. lMpuHUMN AENCTBUS CTPYMHOrO pesie OCHOBaH Ha BO34ENCTBUMU
3HEPrum CTpyun BOAbI, OTKJOHSAKOLWEM MAACTUHKY, KOTOpas 3aMblKaeT KOH-
TakTHOe ycTpoincTBo. CTpyliHOE pesie yCTaHaBMBalOT Y OCHOBaHMUA MNoxXap-
HbIX CTOsikOB nMb60 y BogoHanopHoro 6aka (Npu pasaenbHoOl cucTeMe BO-
[OCHabxeHuns).

Puc. 1.23. Cxema pene
AaBneHus (@), KOHTaKTHOro
MaHoMmeTpa (6) u cTpyiHo-
ro pene (B):

1 - membpaHa;

2 — KOHTaKTbI;

3 - Tpybka gatuumka;

4 - 0Cb CTpenku;

5 - cTtpenka; 6 - 4yBCTBU-
TenbHad N1aCcTUHKa

goda
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2. BopooTBeaeHue 34aHUN U OTAEJNIbHbIX 06bEeKTOB

2.1. CucteMbl BOAOOTBEAEHUSA 34aHUNA Pa3/INUHOIrO Ha3HaYeHus

Cucrtema BopootBeaeHus (kaHanuMsauua) npegHasHayeHa Aans
yOoaneHus u3 3[4aHus 3arpsasHeHuin, obpasylowmxcs B npouecce caHuTap-
HO-TUIMEHNYECKNX Npoueayp, XO3sIMCTBEHHOW WM MPOM3BOACTBEHHOW Aesi-
TeNnbHOCTM YesloBeKa, a TakxXe AN O0TBeAeHUs aTMOC@EpPHbIX U TanbiX BOA.

Mpy HannumMn BOAOCHAbXeEHMS yCTpaMBalT CnJlaBHble CUCTEMbI —
3arpsisHeHUs yaansoT BoAoW. B HekaHanu3oBaHHbIX panoHax 6e3 BoAdo-
nposoAa ANS XWblX 34aHUA N O6LWEXNTUA BbICOTON OAMH-ABA 3Taxa Mnpwu
ymcne npoxunearwmx He 6onee 50 yen., 4eTCKUX 0340POBUTENbHbLIX Nare-
pen, cenbCckux kayboB wm T.4. AOMNYCKAETCS yCTpauBaTb MECTHYH BbIBO3-
HYI CUCTEMY C UCMOJIb30BaHMEM NOMDTKN03ETOB UN Bbirpebos.

1o Ha3HayeHMto CUCTEMbl BOAOOTBEAEHUSA pasfensoTcs Ha:
— bbITOBbIE,

— NPOU3BOACTBEHHbIE,

— BHYTPEHHWE BOAOCTOKM.

BbITOBas cuMcrteMa OTBOAWUT 3arps3HEHHYI BOAY MOC/Ae MbITbs MO-
CyAbl M MPOAYKTOB, CTUPKM 6enbsi, CaHUTAapHO-FMrMeHM4Yecknx npoueayp
(yMbIBaHMS, NPUHATUS BaHHbI U T.4.).

MpousBoacTBEHHaA cUCTeMa YyJandeT 3a npenenbl 34aHusa Xua-
KOCTb, MUCNOJIb30BAaHHYKD B TEXHOJION'MYECKMUX Mpoueccax, u coagepxallyro
OTX0Abl, KOTOpblE B JanbHenweM He MOryT 6bITb NMpUMEeHeHbI B NMpon3Boa-
CTBeE.

BHyTpeHHMe BOAOCTOKM (40XAeBasi KaHanusauus) OTBOAMT C
KpOBMN 34aH1A [OXAEBbIE U TaNble BOAbI.

TeBepable oTxodbl (Mycop) yAansalT MycOponpoBOAaMM, KOTOpble
TaKXXe MOXHO OTHEeCTM K CMCTEMaM KaHanu3auuu — KaHanu3oBaHue TBep-
[bIX OTX0/0B.

Cuctema BogooTBeaeHus (puc. 2.1) COCTOUT U3 CeayLwmx 31emMeH-
TOB: MPUEMHUKOB CTOYHbIX BOA 1, rmapo3aTBOpPOB 2, BHYTPEHHEN BOAOOT-
BOASLEN CeTU 3, MEeCTHbIX YCTAaHOBOK A8 OYUCTKM M NepeKayku CTOYHbIX
BOA4 4, BbIMNyCKOB 5.

MpueMHUKKN CTOYHbIX BOA NpwU-

lcg'h / HMUMalOT 3arps3HeHHY0 BOAYy W OTBOAAT
ee B BOAOOTBOASLLYIO CETb.

Mmapasnunuyeckune 3aTBOpbI
i “;”” npeaoTBpallaloT nonagaHve BpeaHbIX
Y rasoB M3 BOAOOTBOASLIEN CETU B Mome-
, weHue.
i orsvssras s BHYTpeHHsIs BOAOOTBOAALLANA

CeTb CO6VIpaET n OTBOAUT CTOYHbIE BO-
Abl OT NPMEMHUKOB B ABOPOBYIO KaHasln-

il éh 2 o 3aUNOHHYHO CETb.

MecTHble YyCTaHOBKM pANA ne-
peKa4yku CTOYHbIX BOA npeaycMaTpu-
BAKOTCS Ha CeTU B TOM CJlydae, ecnm Ha-
pYXHasi ceTb pacrosioXXeHa Bbllle ABO-
poBOW ceTun.

Ha yctaHOBKax AN OUYUCTKMU
CTOYHbIX BOA MNpoM3BOAUTCA NpeaBa-
puTeENbHAaaA OYUCTKa Hanbonee 3arpsas-
HEHHbIX CTOKOB U yOandalTCAa BELWECTBA,

5 R KOTOpble€ MOFYT HapyluTb HOPMasbHYIO
Puc. 2.1. SneMeHTbl cUCTeMbl KaHa- PaboTy HapyXHOW BOAOOTBOASLLEN CeTU
nusaumu WM OUYUCTHbBIX COOPYXEHUIA.

Bbl60p CUCTEeMbI BoaooTBeaeHUsAa oTAe/IbHbIX 3,El,aHVIl7I, a TaKXe ee
cxeMbl (YMCNO U B3auUMHOE pacrofioXeHWe OTAEeNIbHbIX 3/1EMEHTOB CUCTe-
Mbl) OornpeAensieTcs HasHayeHWeM 34aHus, BUAOM TEXHOJIOMMYeCcKoro npo-
uecca, yctaHoB/eHHbIM 060pyaoBaHMEM, ry6MHON pacronoXeHUs HapyxX-
HOW BOAOOTBOASILLEN CETU, KAUeCTBEHHbIM COCTAaBOM CTOYHbIX BOA.
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B »unbix n 06WECTBEHHbIX 34aHMAX MpeaycMaTpUBaeTCa XO03AMCT-
BEHHO-6bITOBass U NMBHeBas (BOAOCTOKM) CUMCTEMA BOA0OTBeAeHus. Oxna-
XAaawlasa Boja OT YCTaHOBOK KOHAWLMOHMPOBAHWS BO34yXa, He coAepxa-
Las TBEpPAbIX W PACTBOPEHHbIX 3arpsA3HEHWN, OTHOCUTCA K YCIOBHO-YUCTbIM
CTOoKaM 1 cbpacbiBaeTca B CUCTEMY BOAOCTOKOB WM 6bITOBYHO BOAOOTBO-
OALLYIO CETb.

CxeMbl CUCTEMbl BOAOOTBEAEHMS XXWUAbIX 3AaHUMA 06bIYHO COCTOAT
U3 Cneaylowmnx OCHOBHbIX 3/IEMEHTOB: MPUEMHWKOB CTOYHbIX BOA (CaHu-
TapHbIX NpnbopoB), rMApO3aTBOPOB, BHYTPEHHEW W ABOPOBOM BOAOOTBO-
Aswen ceten.

B npon3BoACTBEHHbIX 3AaHMAX MNPOEKTUPYIOTCA pasgenbHas 6bl-
TOBas M NpPOM3BOACTBEHHAs CUCTEMbl BOAOOTBEAEHWUS W BOAOCTOKWU. [ns
0TBOA@ CTOYHbIX BOJ, pa3/iM4atoLMXCa N0 COCTaBy, arpecCMBHOCTU, TeMne-
paType win APYrnuMm rnokasaTensaMm, C y4eTOM KOTOPbIX CMELleHMe 3TUX BOA
HegoNyCTMMO MAKM HeuenecoobpasHo, NpeAycMaTpMBaAETCA HECKOMbKO Npo-
W3BOACTBEHHbIX CUCTEM BOAOOTBEAEHMUS, TPaAHCNOPTMPYHOLWMX 3TU CTOKM
pasgenbHo. pu NpoeKTUMpOBaHUM CUCTEM HeobxoAMMO PpaccMOTpeTb BO3-
MOXXHOCTb M3BJIEYEHUS M MUCMOSIb30BaHUS LIeHHbIX BELeCcTB, CoAepKalmxcs
B CTOYHbIX BOAAX, MOBTOPHOIO MCMOJSIb30BAHUSA OUYULLEHHbIX CTOYHbIX BOA B
npomn3BoACTBEHHOM (060pOTHOM) BoAoOCHabxeHun. [Ans 3TOro B cucTemMax
npeaycMaTpuBaloT MeCTHble YCTaHOBKW A8 OUYNCTKM U NepeKaykm CTOKOB.

C uenblo yMeHbleHUs CTPOUTESIbHbIX W 3KCMyaTauMoHHbIX 3aTpaTt
KenaTtenbHO COBMeCTHOe OTBeAeHMe NPOM3BOACTBEHHbLIX U H6bITOBbIX CTOKOB
obbeAVHEHHOW CUCTEMON. 3TO BO3MOXHO B CleAyWWUX CAy4vyasx: ecnmu
NPpOM3BOACTBEHHbIE CTOYHbIE BOAbl MMeKT TemnepaTypy Huxe 40 °C; co-
aepxat meHee 500 Mr/n B3BeLEHHbIX M BCMJ/bIBAKOLWMX YacTuL,; HE OKa3bl-
BaAlOT paspyllatolero Bo3AencTemnsa Ha matepman Tpyb n anemMmeHTbl coopy-
XKEHWI KaHanusauuu; He coAepkaT BelwecTBa, KoTopble CrnocobHbl 3aco-
pATb Tpy6bl, oTNaraTbCa Ha MX CTEHKax, NMpensaTcTBOBaTb GMonornyeckom
ouncTke, o6pa3oBbiBaTh B3PbIBOOMACHbIE U/ TOKCUYHbIE CMECU B CETAX U
COOpYXeHunsax u T.4. Npn HECOOTBETCTBUM CTOKOB yKa3aHHbIM TpeboBaHUAM
Ha MPOM3BOACTBEHHbIX CMCTEMax BOAOOTBeAeHMs MpeAycMaTpuBatoT ycTa-
HOBKM AJ15 OUYUCTKM, Ha KOTOPbIX CTOYHble BOAbI MOABEpPratTCs npeasapu-
TenbHOM 06paboTke, B pe3ynbTaTe Yero CHUXaeTCs coaepxaHue 3arpssHe-
HMN 4O AONYCTMMOro npegena.

2.2. Matepuasnbl 1 060pyaoBaHNe BOAOOTBOAALLMNX CETEN

BHYTpeHHSAS KaHanu3auuoHHasa CeTb
(puc. 2.2), cocroswas n3 oTBOAHbIX Tpyb6o- 1 E*Gé‘}"
MpoBOAOB 2, CTOSIKOB 3, BbITS)XHOM 4Yactu 1,
rOPM30HTasIbHbIX JIMHWIA 4, BbINYCKOB 6 U
YCTPOWCTB A1 MPOYNCTKM 5, MOHTMpYeTCSa n3
UYYTryHHbIX, MacTMaccoBbix, acbecToueMmeHT-
Hbix Tpyb6. CTanbHble Tpybbl NPUMEHSOTCH
ANa NpoKNaAKM KOPOTKMX OTBOAHbIX JIMHWUIA 3

OT YMbIBa/lbHNUKOB, MO€EK, BaHH U T.A4. Z a
1

=

YyryHHble Tpy6bl M3roToBASOT Ana-
meTpom 50, 100, 150 mM. nga 3awmTbl Tpy6 P Y —
OT arpeccuMBHOr0 BO3AENCTBUS CTOYHbIX BOA
BbIMOJTHAIOT UX @HTUKOPPO3MOHHOE MOKpbITUE
(HedTAHOM 6UTYM). BbinyckawT Tpybbl ABYX
knaccoB — A n b. K knaccy A oTHOCATCA 4
Tpy6hbl, BblaepxuBawme pasneHve 0,1 Mla (]
[0 HaHeceHWs aHTUKOPPO3WMOHHOIro MOKPbI-
™. WX uncnonb3yloT Ans nNpokiagkm B
CTPOUTENbHBLIX KOHCTPYKUMAX. Tpybbl knacca
b BblAep>XunBalOT TO Xe AaB/ieHMe nocne Ha-
HeceHns nokpbITUA. TockonbKy 3T Tpy6bl
MeHee repMeTU4Hbl, UX MPUMEHSIOT NpU OT-
KPpbITOM NpoKnaake.

YyryHHble Tpybbl coeamHsoTCa C Mo-
Mouwblo pactpybos (puc. 2.3). Wenb mexay
pactpybomMm 1 w“ rnagkvMm KOHLOM Tpy6bl 2
3anoJTHAIOT XIyTOM U3 CMONSHOW nMpsav 3 w
uemMeHTOM 4. [pn UCMNONb30BaHNU PE3NHOBO-
ro Konbua 5, pasmellaemMoro B KaHaBke pac-
Tpyba, 3HaUUTENbHO CHWMXaeTca TpyAoeM-
KocTb cbopkm Tpyb 1M obecneumsaroTcsa sna-
CTUYHOCTb U FEpMETUYHOCTb COEANHEHMUS.

0

Puc. 2.2. BHyTpeHHAs
KaHannsauMoHHas ceTb

N

e vt v

e

=

_—

Puc. 2.3. YcTpolictBo
pacTpybHbIX coeauHEeHUI
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Ona wn3MeHeHusa Ha-
npaeneHus Tpybonposoaa,
npucoeanHeHuns 60KOBbIX
OTBETBJIEHUIA, COEAUHEHUS
Tpy6 pasnmyHoro guametpa
NCNonb3yT dacoHHble (co-
eaVHUTeNbHbIe) YacTu (puc.
2.4): koneHo 4, oTBoAbl 2 C
yrnom 110, 120 wn 135°,
KPeCcTOBMHbI npsMblie 6 (noa
yrnom 90°), kocble 7 (noa
yrnom 45 n 60°), TpoNHUKMK
npsamble 10 n kocble 9, OT-
ctynbl 11, mMydTbl 8, nat-
pybkn nepexogHble 5 wun
KOMMNeHCauMoHHble 1.

Onsa obneryeHuss MoH-
Taxa W COKpalleHus uucna
COeANHUTENbHbIX YacTen uc-

MONb3YOT KOMOMHUPOBaHHbIE
Puc. 2.4. ®acoHHble YacTu: 1 - KOMMEHCAUMOHHas (hacoHHbIE YacTU: TPONHUKK-

MydTa; 2 - 0TB(3.C|,; 3 - oTBOA-KpecCT; 4 — KOSIEeHO; nepexoabl, nossonswLime
5- nepexo,u.Hbm. naTpy6ok; .6, 7 - KpecToBsnHa M3MEHSITb HanpasneHue Tpy-
npsiMas u kocas; 8 - mydta; 9, 10 - TPOMHUK
Kocow un npamomn; 11 - otctyn; 12 — ABYXMNIOCKO- 6onposoaa M NpucoeanHATH
CTHasl KDeCTOBMHaA Tpyby MeHbllero AvameTpa;

oTBOA-KpecT 15 pns npuco-
eANHEHNS YHUTasa K CTOSAKY M 60KOBbIX OTBETB/IEHMA MEHbLUEero AMameT-
pa; ABYXMJOCKOCTHYIO KPECTOBUHY 24, MNO3BOMSAIOLWY MNPUCOEAUHATb K
CTOAKY FOPU30HTAJIbHble OTBETBJ/IEHUSA, PACnoOJIOXXEHHbIE B pa3HbIX MJIOCKO-
CTAX.

[ns TMNOBbLIX pa3BOAOK B CaHUTaApHO-TEXHUYECKMX KabuHax MCrosb-
3YKOT YKPYMHEHHbIE YHUMUUMPOBAHHbLIE 3/1IEMEHTbI, U3rOTOBASIEMbIE MYTEM
OT/IMBKU WJIN C MOMOLLIbIO KOHTaKTHOM CBapKW OTAENbHbIX (PaCOHHbIX YacTen.

3a pybexxom BbinycKarTca 4yyryHHble Tpybbl 6e3 pactpybos, coean-
HAEeMble C NMOMOLLbIO cneunasibHbIX XOMYTOB C PE3MHOBbLIMU YMNJIOTHEHUAMMU.

MnacTtMmaccoBble Tpy6bl, MO CpaBHEHUIO C MeTalJIMYeCKMMn, nme-
0T MeHbllyl Maccy, 60nbluyt0 KOPPO3UMOHHYIO CTOMKOCTb, FNagkyk no-
BEPXHOCTb, obecneunBaloLLy0 HeE3aCcopseMoCTb 1 Hebonbloe rmapasnnye-
CKOe COMpOTUB/IEHME.

OpHako nMpu UCNonb3oBaHUK 3TUX Tpyb HEobXxoAMMO yuuTbiBaTb MX
MEHbLUYI MeXaHWYeCKYyl MPOYHOCTb M 3HAUYUTENbHbIA KO3DPUUMEHT Nu-
HEeNHOro paclwmpeHus.

MnactmaccoBblie Tpy6bl M3rOTOBASIOT U3 MOANITUNEHA HU3KOM NSOT-
Hoctn (MHM) wn Bbicokor nnotHocTn (MBIM), a Takxke HennacTUduum-
poBaHHoro nonueuHunxnopuaa (MBX). MNonunatuneHoBbie Tpybbl AnameT-
poM 50 - 100 MM MOXHO MPUMEHATb B pavioHax C TemMnepaTypon Bo3Ayxa
He Huxe — 20 °C. Tpy6bl us MNBX gnamerpom 50 n 100 MM 60nee Mopo30-
ctorikn (o — 30 °C).

MnactmaccoBble Tpybbl MCNONBL3YIOT B CUCTEMaX 6bITOBOrO M Mpous-
BOACTBEHHOIrO0 BOAOOTBEAEHMUS, TPAaHCMOPTUPYIOWMX BOAY C TeMnepaTypoi
He Bbiwe 40 - 60 °C. Vx coeauHsAOT pacTpybHbIM coeANHEHMNEM C PE3NHO-
BbIM KOMbLUOM. [Ana KOMMOeHcauuun TemnepaTypHbIX YAJIWUHEHWI rnagkui
KoHel Tpy6bl BBOAAT B pacTpyb Tak, 4tobbl Mexay ero TOpuoM MU BHYTPEH-
HUM TopuoM pacTpyba octaBasncsa 3a3op 3 - 6 MM. Tpy6bbl n3s NBX coeamn-
HAKOT TaKXe Ha KJew, noay4vas npovyHoe, repmeTnyHoe coeanmHeHue. MHo-
raa vcnonb3yloT pacTpybHoe cBapHoe coeauHeHue (nepen coefuMHeHWeM
pacniaensioT BHYTPEHHIOK MOBEPXHOCTb pacTtpyba M Hapy>XHyl noBepx-
HOCTb M1agKoro KoHua).

MnacTtMaccoBble (acoHHble (COeAMHUTESNbHbIE) YacTM MO KOHUry-
paumn U HOMeHK/aType aHaaornyHbl YyryHHbIM (DaCOHHbLIM YacTsM.

AcbecTtoueMeHTHble 6e3HanopHblie Tpyb6bbl avamerpom 100 -
150 MM ncnonb3yoT B MPOU3BOACTBEHHOM cdepe Ans 0TBOAA arpeCcCUBHbIX
ctokoB. CoeauHsaoT acbecToueMeHTHble Tpybbl acbecToueMeHTHbIMU Myd-
TaMuW C PEe3NHOBbLIMU YMAOTHUTENbHbIMK KoAbUaMu. [pu UCMNONb30BaHUMK
YYTYHHbIX MydT 1 haCoHHbIX YacTeln 3a30p Mexay Tpybon n mydrton 3age-
NbIBAOT @aHaNOrM4YHO YyryHHbIM Tpy6aM.

CranbHble TPY6bl 4519 YMEHbLEHNS KOPPO3UK NOKPbIBaOT acdarib-
TOBbIM WM acdanbTONeKOBbIM NakoM. MX coeamHsAOT Ha pesbbe, cBapke
WM Ha KNelo.
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Ons ycTpaHeHus 3acopoB W MPOYUCTKM KaHanu3auMOHHOM CeTu Ha
Hel npeaycMaTpMBaloT PEBU3NN U MPOYUCTKU.

PeBusum (puc. 2.5a, 6) nosBonsoT npoumnwiatb Tpybbl B 060Mx Ha-
npaeneHusx. WX BbIMNOAHAKT B BuAe NOKOB 1 Ha Tpybe, 3aKkpblBaeMbIX
KPbILWKON 2 C pe3MHOBOM NPOKNAAKON, KOTOpble NPUTArMBalOTCA K KOpNycy
OBYMSI UMW YeTbipbMsl 60n1TaMu. YCTaHaBNMBAOT MX Ha BepPTUKANbHbIX WU
rOpu3oHTaNbHbIX Yy4yacTkax Tpybonposogos. [pn noa3eMHOM npokiagke
Tpy6 Hag HMMKM yCTpanMBalOT CMOTPOBbIE Konoaubl 3 (cM. puc. 2.56).

Mpouuncrtkmn (puc. 2.58) yctaHaBnuBalwT B MecTax, rae Tpebyetcs
npoyncTka Tpyb TO/bKO B OAHOM HarnpasaeHun. VX BbINOMHSAIOT B BUAE KO-
COro TpomHuKa u oteogda B 135° mnum aByx Takux 0TBOAOB, obecneumsato-
WKMX NaBHbIA BX0A4 npouuwatouiero tTpoca B Tpyby. CBepxy pactpyb 3a-
KPbIBAKOT 3arnywKkon 4 Ha NerkonsaBKkOM MacTUKe WW CypUKO-MesioBOWM
3aMaske.

Puc. 2.5.
PeBnsnn un
NMPOYNCTKN

MpueMHNKUN CTOUHBbIX BOA CO6MPaloT 3arpsA3HEHHYI0 BOAY U OTBO-
OST B BOAOOTBOASLLYIO CeTb. VIX BbIMOAHSAOT B BUAE OTKPbITbIX COCYZAOB UK
BOPOHOK, B KOTOpble cobupatotca Boga v 6pbi3ru, obpasyrowmecs npu tex-
HONMOrMYeCcKnx npoueccax unu nposeaeHuu npouenyp. NpUeMHUKKM CTou-
HbIX BOA pa3AensatTcs Ha ABa BuMAa: CaHUTapHble npubopbl, cobupatowme
6bITOBbIE CTOKW, U MPUEMHUKN NPOU3BOACTBEHHbLIX CTOYHbIX BOA.

CaHuTapHble npubopbl (cM. Tabn. 2.1) cnyxaTt AN8 rMrneHnYecKnx
uenen (BaHHbI, YMbIBaJlbHUKN, PYKOMOWHWKMK, AyLWW, NUCCyapbl, 6uae) u
ONA XO3ANCTBEHHbIX HY»XA4 (MOWKW, pakoBMHbI). [Na NUTbEBbIX HYXA B 06-
LLeCTBEHHbIX W MPOU3BOACTBEHHbIX 34aHUSAX UCMOMb3YIOT (POHTAHUYNKW.

Tabnuua 2.1. OCHOBHblE XapaKTepUCTUKN CaHUTapHbIX Npubopos

Canuraphuit rabaputel, MM BeicoTa yCTaHOBKKW Marepuan PazHoBHAHOCTH
npubop

Banna 1700 x 750 IMANMPOBAHHBIA CHAAYME BAHHB W rAyGokue noano-
1500 x 700 YYTYH, CTans, pese - [Hel
rnyBusa vaww 400 - 460 NNACTHK W KEPEMWKE

¥MuigansHug | 400 x 500 x 135 (I senvumua) |0,8 - 0,85 » oT nona, kepamvka (papdop, |NPAMOYIONLHOA, NONYKPYTAORA,
500 x 420 x 150 (11} B ABTCKMX YYPERABHWAX W WKO- | DAAKC), peXEe NNa-  |oBanbHOR, TpaneuenaansHon dop-
600 x 450 x 150 (11} nax - 0,7 M, CTMacca Mbl W Ap.;
650 x 500 x 150 (IV) B AcnAx-canax - 0,5 - 0,6 m, YMbIBANBHHE HA NOCTAMEHTE
700 x 600 x 150 (V).

Pyxomonmuk | 480 x 320 x 130

Moiika OHO OTAENEHHE — 0,85 M oT nona Ha NoACToNbE, YYTYH W NHCTOBaA
500 x 600 w 600 x 600; ABNAWENCA INEMEHTOM KYX0H- | CTanb, NOKPLITHE
ABA OTAENEHUA - HO# mebenn CTEKNOBMAHOH 3Ma-
1000 x 600 » 800 x 600; NbK; HEPHABEKWAR
rnyGuHa waww 170 = 200 cTans Ges noxpuITUa

YHuTaz 460 x 360; CHMbIBHOR Gavok: KepaMuka — dapdop, | THn BoinycKa: NPAMOA, HaNPaBneH-
ANA QETCKMX M WHKONbHBIX Ha yHutaze (Gavok «KomnakT=); | danHc, NoKpwThe HBIH BHW3, W KOCOW, nog yrnom 30°,
YUPERAEHMA — Ha cTene Ha BoicoTe 0,8 - 1,0 m; | rnasypeio. Mo KOHCTRYKUMK: TapensyaTee,
405 x 290, BeicoToi 330 Ha CTEHE Ha BbicoTe 1,8 M BOPOHKOOGPAZHEIE W KO3EIPEKOBLIE,

Pa3HOBVI£l,HOCTbrO NMPUEMHUNKOB CTOYHbIX BOA ABNAKOTCA TPpamnbl, KOTO-
pble cobupatoT 3arps3HeHHYI0 BOAY C Nosia NoMeLleHMs Uam oT TeEXHONoru-
yeckoro obopyaoBaHus. Tpanbl (puc. 2.6a, 6) COCTOAT U3 KOpryca, B KOTO-
poM MMeeTcsa neperopoaka, obpasyiowas ruapaBnumyeckuii 3atesop. Ans
MPOYNCTKM CETM NEPEropoaKa BbINOJIHAETCA CbeMHON (CM. puc. 2.6a) nnm B
Hen AenawT OTBepCTUE, 3akpbiBaeMoe npobkon (cM. puc. 2.66). Ceepxy
Tpan 3aKpbIT CbEMHOWN peLleTKON, 3aAepXNBatoLLen KpynHble 3arpsA3HeHuns.

Puc. 2.6. Tpanbl (a, 6) n
rmaposaTeopsbl (B, I, 4):
1 - peweTka;

2 - neperopojka;

3 - Kopnyc;
4 - npobka;
5 - kpblwka

Bce NpMeMHUKKN CTOYHbIX BOA MPUCOEANHAIOT K BOAOOTBOASILLEN CETH
yepes rmaposaTteopbl. TMaposaTBopbl (CMdOHbI) 33a4epXKMBAIOT BpeaHble
rasbl U3 CUCTEMbI KaHanunsaumu cnoem Boabl Bbicotor 40 — 70 MM, KOTOpbIN
obpasyetca B usrmbe Tpybonposoga (U-obpasHble ruaposaTsopbl) (puc.
2.6B, ) Unn Mexay AByMs umnuHapamu (puc. 2.64). HesacopsieMocTb cu-
¢oHoB obecneumBaeTcs 601bLWINM NPOXOAHbLIM CEYEHMEM U TNaAKOW BHYT-
peHHen MoBepXHOCTbI0. A58 NPOYMCTKU r’MAPO3aTBOPOB M MPUMbIKaOWNX K
HMM Yy4yacTKOB MpeayCMaTpUBalOTCA OTBEPCTUSl, 3aKpblBaeMble KpbiKaMu
(cndoHbI-peBM3nn) nnu pesbboBbiMK NpobKamu.

M'Mapo3aTBOpbl U3rOTOBASIOT U3 YyryHa, NaacTMaccChl UAW NaTyHU.
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2.3. TpaccMpoBKa M YCTPOMCTBO BOAOOTBOASILLEN CETH

TpaccupoBKa BHYTpPeHHE BOAOOTBOASLLEN CETU MPOU3BOAUTCS C Ta-
KMM pacyeToM, 4YTobbl CTOYHbIE BOAbl YAANANMCb M3 34aHUA MO KpaT4yaii-
wemy nyTu. MNepea TpaccUMpoOBKONM CETWM Ha MaHax U paspesax 34aHus on-
pefensioT UNCN0 U MEeCTa PacrosioXXeHUs MPUEMHUKOB CTOYHbIX BoA. Pas-
MELLUEHNE CAHUTApPHO-TEXHUYECKMX MPMOBOPOB Ha MjaHax W paspesax, B
60/IbLUMHCTBE CNYYaeB, HAMEYaT apXUTEKTOPSI.

Mocne KaxAoro caHWTapHO-TEXHUYECKOro npubopa npeaycMaTpusa-
eTcs rmapo3aTeop (3a UCKtYeHMeM NpUGopoB, B KOTOPbIX OH MMeeTcs). B
NPOW3BOACTBEHHbIX CETSX, OTBOAALMX CTOKM, 3arpsi3HEHHbIE TOJIbKO MeXa-
HUYECKMMU MPUMECAMU, TMAPO3aTBOPbl YCTaHaBAMBaTb He 0653aTeNbHO.

B MecTax cocpefoTOUYEHMS MPUEMHUKOB CTOYHbIX BOA MpeaycMaTpu-
BalOT CTOSIKM. [INa yMEHbLUEHUs Yncia CTOSIKOB XenaTeflbHo, YTobbl npu-
€MHUKM CTOYHbIX BOJA pacnofnarasavcb rpynnaMum u Apyr Hag APYyroM no
aTaxaM. CTosKM pasMellatoT Yy KOJIOHH Orpa)aatomnx KOHCTPYKUMA Mo
BO3MOXHOCTM 6nmxe K npmeMHukam (yHuTasaM), B KOTOpble MNOCTynatoT
Hanbonee 3arpsi3HEHHbIE CTOKW, U C TaKMM pacyeToM, 4yTobbl AfIMHA OTBO-
asawmx Tpy6 6bina MMHUMManbHOW. Bo nsbexxaHme 3aMep3aHuUs HE peKOMEH-
AyeTcsa yCcTpamBaTb CTOSIKM OKOI0 HApYyXHbIX CTEH, ABEPEN, BOPOT.

OTBoAHble TpybonpoBoAbl MPUCOEAMHSAIOT K rnapo3aTtBopaM CaHu-
TapHO-TEXHUYECKUX NPUBOPOB M NPOKIaAbIBAIOT K CTOSAKY NMPAMOSIMHENHO C
NMOCTOSAHHBLIM YK/IOHOM. CaHuTapHble Npubopbl B pa3HbIX KBapTUpax Ha oA-
HOM 3Taxe MNOoAKMYAT K OTAENbHbIM OTBOAHLIM Tpybonposogam. Boko-
Bble OTBETB/IEHUSA NPUCOEAMNHSIOT C MOMOLLbI0O KOCbIX TPOMHUKOB U KPeCTo-
BUH (NpsiMble KPeCTOBUHbI U TPOMHUKN HE MPUMEHSIOT).

BeHTunsauma cetu. CTosk BBepXy MNepexo-
OVWT B BbITSDXKHYIO 4acTb, KOTopas npeaycMaTpuBaeT-
CS BO BCeX 34aHMSX BbICOTOW 6onee natu aTaxemn
(puc. 2.7). Tpn MeHblIeN 3TaxHOCTU Heobxoan-
MOCTb YCTPOMCTBaA BbITSDKHOM 4acTu npoBepseTcs
pacyeToM. BbITAXHYK 4YacTb ycTpauBaloT Ans npe-
[OTBpalleHnst oTcacbliBaHMs BOAbl M3 rmapasnunye-
CKMX 3aTBOpOB («CpbiBa 3aTBopa») npu obpasoBa-
HMW BaKyyMa B CTOsike BO BpeMsl cbpoca >XWMAKOCTU
N ANa BEHTUSLUM BHYTPEHHEN U Hapy>XHOW CeTu.
KOHCTPYKLMIO BbITAXHOW YacTu NMpUHMMatoT B
3aBUCMMOCTM OT Ha3HauYeHus KpPoBAM (HeaKkcnyaTu- =2
pyemas, C UrpoBbiMM niowaakamm, kade mn T.4.) “ %
BbICOTbl 34aHuA. Ha HeakcnayatupyemMonm Kposne
npeaycMaTpuBalT MPOCTYH BbITSXKHYIO 4acTb, Auva- f_|
MeTp KOTOPOW paBeH AMaMEeTpy CTosika, Bbicota — 0,3 zz
- 0,5 M. Ha akcnnyatupyeMbiX KpOBSAX BbITSHXHAs %J
S

Tpy6a BbIBOAUTCS Ha BbICOTY He MeHee 3 M. [lonyc-
KaeTcs 06beANHATb HECKOJIbKO CTOSIKOB AN YMEHb-
WeHNUa 4ucna npokonoB Kpoenu (puc. 2.7a).
OTAenbHbI BEHTUNSAUMOHHBIN cTOosiK (puc. 2.76)
yCTpauBaloT B BbICOTHbIX 3A4aHusix (6onee 20 3Ta-

o umng KaHanm3aumoH-
KeM) B TeX Clyyasx, Korja HEBO3MOXHO MPONOKUTL o oo
CTOsIK 6OMbWIEro AWaMeTpa MW ABa NapafieNibHbIX 7 - gyraxka;
CTOsAKa. 2 — cbopHbIN Tpy6O-

CTosk BOAOOTBOAALLEN CETU B HUXHen yactmu POBOA;

MAaBHO MPUCOEAMHSIIOT K FOPU3OHTasSIbHOMY Tpy6o- ibTﬁB;':)Tﬂ”'?””MOH'
npoBoAY, KOTOPbI MPOKNaAbIBalOT TaK e, Kak oT-
BOAHble Tpy60MNpoBO/AbI K BbIMYCKY.

CToskn 1 oTBoAsLME TpybonpoBoAbl B XWUMbIX 34aHUSAX pacnonara-
0T 06bIYHO C3aAM MM COOKY YHMTasa B caHWTApHOM y3ne. [pu pasmelle-
HUU KYXHW B OTAANIEHMM OT CAHUTAPHOro y3/1a NPOKIaAbiBAOT OTAE/bHbIN
CTOSIK ANt OTBOAA CTOKOB OT MOEK.

B TMNOBBLIX XWMbIX U OOLWECTBEHHbLIX 34aHUSAX CTOSIKM pa3MellatoT
BMeCTe CO CTOSiKaMu BOAOCHabXxeHus B CaHUTapHO-TeXHM4Yeckmx 6nokax,
naHensix, kabmMHax, KOTOpbl€ MOHTUPYKT OAHOBPEMEHHO CO CTPOUTENbHbI-
MU KOHCTPYKUUSIMU 34aHUSA, YTO MO3BONISIET COKPaTUTb 06bEM MOHTaXHbIX
paboT Ha cTpouTenbHOM nnowaake (cM. puc. 2.8).

Tpy6bl NPOKNAAbIBAIOT OTKPbLITO C KpPernJjieHNeM K KOHCTPYKLMAM 34a-
HUI, a TakXe Ha crneuuanbHbIX OMopax, WKW CKpbITO - C 3a4eflkoi B
CTpOUTENbHbIE KOHCTPYKUMW MepeKkpbiTUiA, noa MnosioM, B naHensx, 60pos-
Aax CTeH, B MOALIMBHbLIX MOTONIKAX, CaHUTApHO-TEXHUYECKUX KabuHax,
BEpPTUKasbHbIX WaxTax, No4 NJANHTYCOM B MOny.

1

Puc. 2.7. BeHTuns-
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Puc. 2.8. YHndunumposaHHas caHMTapHO-TEXHMUYeCcKas kabuHa pasgenbHoro Tmna:

1 - yHuTa3, 2 - BaHHa, 3 - CMecuTenb C AyLIEeBOW CETKOW, 4 — yMbIBaJibHUK,
5 - cndoH 6yTbINOYHbINA, 6 — CTOSIK KaHaNM3aUMOHHbBIN, 7 — CTOSIK FrOpsiYei BOAbI,
8 — CcTosik XonoAHol BoAabl, 9 — nsonsaums

Bbinyckn pacnonaratoT, Mo BO3MOXHOCTU, C O4HOM CTOPOHbI 34aHUA
nepneHANKYNsSIPHO HapyXHbIM CTeHaM Tak, 4To6bl ASIMHA FOPU3OHTasIbHbIX
NIMHUIN, COEANHSAILWNX CTOSKKN, Bblla MUHMManNbHOM.

B ManosTa)kHbIX XWblX AOMax MPOEKTUPYIOT, Kak npasBuio, OAMH
BbINMYCK Ha CEKLWID, KOTOPbIA BbIBOAAT BO ABOP. B 34aHMAX C TEXHUYECKU-
MW NOAMNOMbAMU U HE3KCnayaTupyembiMM nogsanamu uenecoobpasHo ycT-
pavBaTb ABa MW OAWH TOPLOBbIM BbiNyCK. BbiMyCku NpucoeanHsIOT K ABO-
pOBOI ceTu B Kosoaue nog yrioMm He meHee 90°. PaccTtosiHMe mexay cre-
HaMu 34aHMA M Konogua NpuHMMaeTcs He MeHee 3 M. MakcuMmanbHas anu-
Ha BbinNycka (0T OCM MPOYHOCTU MM CTOSIKA A0 OCW Kosogua) NnpuHMMaeTcs
6; 7,5; 10 m npn anameTtpax Tpy6, coorBetctBeHHO 50; 100; 150 MM, 4TO
no3Bo/seT TMKBUANPOBATb 3acOpbl Yepe3 MPOYUCTKY, YCTAHOB/IEHHYIO Mne-
pea BbiNyckoM. lMpu 6onblwen AnvHe Bbinycka HeobxoAMMoO npeaycMaTpu-
BaTb AOMNOJIHUTENbHbIN Konoael.

3a npegenaMm 34aHus BbINYCK MPOKAaAbIBaAlOT HWMXeE rnybuHbl npo-
Mep3aHusa rpyHTa mnm He 6onee yeMm Ha 0,3 M Bbiwe 3TON ry6uHbl. Mpu
Heo6X0AMMOCTU BbIMYCK MOXHO MpOKMagbiBaTb Ha MeHbllen rnybuHe, obec-
neymBas TeNIOM30a5UMI0. MUHUMarbHas rnybuHa ero 3anoxeHus 0,7 M.

MaTtepuan Tpy6 BOAOOTBOASILEN CETU BbibupatloT c yyeTtoM TpeboBa-
HUN NPOYHOCTU, KOPPO3MOHHOW CTOMKOCTU U 3SKOHOMMYHOCTU. Haumbonee
4YaCcTo AN BHYTPEHHUX CEeTeW UCMOMb3YKT pacTpybHble YyryHHblE U NaacT-
MaccoBble Tpy6bl. 015 BbINMyCKOB MPUMEHSOT Takxe acbectoueMeHTHble
Tpy6bl. AnameTp Tpyb u YKIIOH onpeaensoTcs pacyeToM UM KOHCTPYKTUB-
HO UCXOAS1 U3 YC/I0BUSA He3acopsieMOoCTU. MakcuManbHble YK/IOHbI s Tpy6
BCex AnameTpos He 6onee 0,15.

Mocne HaHeceHUs aNEMEHTOB BOAOOTBOAALLEN CETU Ha MNJlaHbl U pas-
pe3bl 34aHMs COCTaBNSAIOT aKCOHOMETPUYECKYID CXeMy, Ha KOTOpPOM noka-
3bIBAlOT MeCTa pacrosioXXeHUs YCTPONCTB A MPOYUCTKKN ceTu. PeBusmn u
NPOYNCTKM pa3MeLwarT B CAeAyLWUX MecTaxX: Ha CTOsiKax B HUMXKHEM U
BEPXHEM 3Taxax Mpu OTCYTCTBUM Ha HMX OTCTYMNOB, @ NPU HaINYNUM OTCTY-
NOB — TakKXe M BblWepacnonoOXeHHbIX Hajh OTCTynaMum 3Taxax; B >XWUIbIX
34aHMSAX BbICOTOM NATb 3Taxel n 6onee — He pexe, YeM yepe3 TpU 3Taxa;
B Hadane y4yacTtkoB (NO ABMXXEHWUIO CTOKOB) OTBOAHLIX Tpy6 npu uucne
npucoeanHaemblx npmbopos Tpu u 6onee, Noag KOTOPbIMW HET YCTPOMCTB
ANa NPOYUCTKM; Ha MOBOPOTaxX CeTU — MpWU U3MEHEHWU HanpasfieHns ABWU-
XKEHUS CTOKOB, €CNnM y4yacTku TpybonpoBoAoB He MOryT 6biTb MPOYMLLEHbI
yepes Apyrue yyacTku; repej BbiNyCcKkaMu U3 34aHuUsA. Ha ropusoHTanbHbIX
yyacTkax Haubonbliee paccTosHue Mexay PpeBM3MSMW U NPOYUCTKaMU
npuHuMaeTtcs cornacHo CHull 2.04.01-85*.

PeBM3MM N NPOYNCTKM pasmeLLaroT B MecTax, yaobHbix Ans obcnyxu-
BaHWA. Ha noasemMHbix TpybonpoBoaax peBu3nu yCTaHaBNAMBAOT B KOMOA-
uax.

Ons nomeTok




Ons nomeTok

2.4. iBopoBas U MMKPOpaloHHasA BOAOOTBOASALLAA CeTb

M3 34aHMS CTOYHbIE BOAblI OTBOASITCA B HAPYXXHYIO Y/IMUHYIO CETb Ye-
pe3 cucrtemy TpybonpoBoAoB, KOTOpasi, B 3aBUCMMOCTM OT PacCrofioXeHUs
€e Ha TeppuTOpUU HACENEHHOro MyHKTa WAW MPOMBIWAEHHOrO npeanpu-
ATWS, Ha3blBaeTcsa ABOPOBOWM, BHYTPUKBAPTaNbHOW WAW BHYTpUNIOLWAA0Y-
HOW (3aBOACKOM).

OBopoBas cetb 3 (puc. 2.9) npuvHUMaAeT CTOKU OT BbINyCKOB I
BHYTPEHHEN CeTn O4HOI0 UM HEeCKOJSIbKMUX AOMOB.

BHyTpukBapTanbHass (MMKpoOpaWoOHHaa) ceTb 06cnyxuBaeT
6onblwyto rpynny 3g4aHuMM U, B 3aBUCMMOCTM OT pPa3MepoOB M MOJIOXEHUS,
MOXEeT NpubnmxaTbCs K ABOPOBOM WIN MMETb MarmcTpanbHyl JIMHUIO, K
KOTOpOU npucoeanHsatoTcs 60KoBble OTBETBNEHMS (ABOpPOBble CeTU), cobu-
palroLme BoAy OT BbiMyCKOB OTAE/bHbIX 34aHUNA.

BHyTpunaowaaouHble (3aBOACKME) CeTM BKJIOYAKOT Y4YacTKu,
coeanHSLWne oTAENbHbIE BbINMYCKM U3 34aHWUI, N MarncTpasbHble y4acTKu,
NPONOXEHHbIE MO NPOE34aM UIN B APYrMX MeCcTax npeanpuaTus.
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2 - ropnoBuHa;
3 - nepexogHbIn
V4 KOHYC;

/ 4 - ckobbl;

Puc. 2.9. 1BopoBas BOAOOTBOAALLAS CETb:
1 - BbINYCK; 2 — CMOTpOBOI Konoael; 3 — TpybonpoBoga;
4 - KOHTPOJbHbIN KOnoAel; 5 - konoaew ropoackon cetn

5 - pabouas ka-
Mepa; 6 — NoToK;
7 — OHO

[BopoBble, BHYTpPMKBapTajibHble M BHYTPUMIOWAAOYHbIE CETU YCT-
panBalT U3 KepaMmyeckux, acbectoueMeHTHbIX, 6eTOHHbIX Tpy6. YyryH-
Hble Tpybbl MNpPUMEHSAT B 0CO6bIX YCAOBUAX (BEYHOMep3nble, npoca-
AOYHble FPyHTbI). Tpacca ABOPOBOM, BHYTPMKBapTaJbHOW M BHyTpunaowa-
OOYHOW CeTM 3aBUCUT OT PacnofiOXeEHWUs 34aHWK, BbINMYCKOB, HapyXHOWM
KaHann3auMoHHON CeTu M APYrMX KOMMYHUKaLMNA, penbeda MeCTHOCTH.

Tpy6onpoBoabl NPOKMaAbIBalOT, Kak NpaBwuso, napannefbHo 34aHu-
AM MO HanpaBfEHUIO K MarucTpasbHbIM JIMHUAM U HapyXHOM CeTU Tak,
yTOb6bl HanpaB/eHNe ABUMXXEHWUS CTOKOB COBMAaZasio C YKJIOHOM MECTHOCTM.
MpOTAXXEHHOCTb CETU AO/MKHA 6biTb MUHMMaNbLHOW. PaccTosiHMe OT CTeHbI
34aHUS NPUHMMAETCS He MeHee 3 — 5 M, UTo6bl NPV NPOBEAEHUN 3eMSAHbIX
paboT He MoOBpPeAUTb OCHOBaHWE 34aHus.

PaccTosiHue Mexay BHYTPUMKBApTa/bHOM CETbIO U APYrMMU KOMMYHMU-
KauusaMu NpUHMMAOT B COOTBETCTBMM co CHWI Ha cocTaBneHue reHepasnb-
HbIX MJaHoOB. BOKOBblE MPUCOEAMHEHUS U NMOBOPOTbI TPACChl AOMKHbLI Mpo-
M3BOAMTLCS MOA YIIoM He MeHee 90°, Tak Kak Mpu OCTPOM yrje co3aatoTcs
BCTPeUYHble MOTOKWN, NPOUCXOAAT BbiNageHNe 0CaAKoB U 3acopeHune Tpy6.

Mepen npucoeamHEHNEM K HAPYXHOM ceTu Ha pacctosHmn 1,0 - 1,5 M
OT KpaCHOW JINHMW 3aCTPOMKWM YyCTaHaBMMBAKT KOHTPOJIbHbIA Konogeu 4
(cM. puc. 2.9). MNMpucoeanHeHne K Hapy>XHOM CETM XenaTesibHO NpPOun3BO-
AWTb B O4HOWN TOYKe K MMerLeMycs Konoauy 5.

Ona kKoHTpons 3a paboTol ceTm U ee NPOYUCTKM YCTpamBakT CMOT-
poBble KoNoAubl 3 B MecTax NMpUcoeanmHEeHUs BbIMyCKOB, Ha MOBOPOTax, B
MecTaxX WU3MEHeHWs ANAaMETPOB M YKJIOHOB Tpy6, Ha MpsMbIX y4yacTKax Ha
paccTtosiHun He 6onee 35 M npu anametpe Tpy6 150 Mm n 50 M - npu ana-
meTpe Tpy6 200 - 450 MM.

Konopubl (puc. 2.10) ycTpamBailT M3 COOPHbIX Xene306eTOHHbIX
3N1eMeHTOoB uan kmpnuya. MNpu avametpe Tpy6 ao 200 MM u rnybuHe Ko-
noaua no 2 M gnameTp ero npuHumaetcsa 700 MM; npu 6onblMX AnameTpax
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n rnybuHax — 1000 MM 1 6onee. Konogubl NepekpbIBalOT YYryHHbIMWU 11O~
KamMn 1 gnameTtpoM 650 MM CO CbeMHbIMM Kpbiwkamu. Ha gHe konogua 7
yCTpauBatoT JIOTOK 6, Haj KOTOPbIM pacrnosioxeHa paboyas kamepa 5 BbiCoO-
Tor He MeHee 1800 MM u anametpoMm 6onee 1000 MM, coeauHsitOWaNncsa C
JIIOKOM ropnoBuvHOM 2. Mexay pabouelt kKaMepol 1 ropsioBUHOM HaxoauTcs
nepexoaHbIn KOHYC 3 unn nnuta. Ona cnycka B Konogew npeaycMmaTpusaroT
CckobbI 4.

OvameTp u yknoH Tpy6 onpeaenstoT pacyeToM. Ha ydacTtkax mexay
KOMoALaMM MpoKNaAabiBaloT TPyObl OAHOrO AMameTpa C MOCTOSIHHbIM YKJ10-
HOoM 6e3 nepernb6oB M n3nomMoB. Tpybbl pa3nNMuUHOro AvameTpa conpsratoT
Mo BbICOTE B KOM0ALUAX, 06bIYHO «lefbira B LWeNbIry», T.e. BEPXHUA CBOA
obeunx Tpyb6 HaxoAnTCA Ha OAHOM YpPOBHE.

HauvanbHasa rnybuHa 3anoxeHus ceTtu onpegenserca rnybuHoin 3a-
JIOXXEeHUS BbiNyCKka B Hadane ceTtu. lNpu Heobxoammoctu (Manasa rnybuHa
3a/I0KEeHUs KONoAua Hapy>XHOM CeTU M T.A4.) OHA MOXET 6biTb YMEHbLUEHA,
a Tpy6bl AO0MKHbI ObITh 3alMLLEHbl OT NPOMEP3aHUa UM MexaHU4ecKoro
nospexaeHus. YknoH Tpybonposoaa crneayeT BblbUpaTb C TakKUM pacyeToM,
yT06bI 3arnybneHne Tpy6 6bi10 MUHUMANBbHbLIM.

2.5. PacueTt cucteMm BogooTBeaeHun

Hopmbl BogooTBeaeHust (CyTOYHble M 4YacoBble) paBHbl HOpMaM
BOAONOTPeBNEHNS Ha XO35SMCTBEHHO-6bITOBbIE U APYrMe HYXAbl, MPU KOTO-
pbix 6e3BO3BpaTHbIE MOTEPU BOAOMPOBOAHOM BOAbl He3HauuTenbHbl. Ecnn
HOPMbl BOAOMOTPEBNEHMS BKJOYAlOT pacxonbl BOAbl, KOTOpble He MOCTy-
nawT B CUCTEMY BOAOOTBEAEHUA, HA MOJIMBKY WUNU APYrue Hy>XAbl, TO Npu
onpeaeneHnn HopMbl BOAOOTBEAEHMS 3TM pacxodbl HEO6XOAMMO BbIYECTb
M3 HOpPMbl BoAONOTpebIeHus.

PexxuMm BoAOOTBEAEHMS B 34aHMSAX TECHO CBA3aH M onpeaenseTcs Te-
MW Xe 3aKOHOMEPHOCTSIMU, YTO M pexuMm BoaonoTpebneHus, nosaTomy cy-
TOYHbIE Gy.cyr.c; YACOBbBIE (pux U CEKYHIOHbIE (p« PACXOAbl MOXHO BblUMC-
NnTb NO MeToAMKe onpeaeneHns pacxodoB B CUCTEMe BOAOCHabxeHus,
MCNO/Sb3ys HOPMbl BOAOOTBEAEHUS N CEKYHAHblE pacXoAbl CTOKOB U3 CaHU-
TapHbIX NpnbopoB.

B cuctemax, obopyaoBaHHbIX caHuTapHbiMM npubopamn, paboTato-
LWMMM Ha NpPOTOK (yMbiBanbHUKKN, buae 1 T.4.), BCA BoAa, BbiTeKatowas u3
BOAOMPOBOAA, Cpa3sy MNonajaeT B KaHanu3auMio M pacyeTHble pacxoabl B
obeunx cncremax pasHbl.

B cuctemax, umewowmx caHuTapHble npubopbl (BaHHbl, CMbIBHbIE
6aukun N T.4.), KOTOpble MeAsIEHHO HaMOJHATCS U3 BOAOMNPOBOAA M BbICTPO
OMOPOXHATCA Moc/e npoueaypbl CO 3HAYUTENbHbIM CEKYHAHbBIM PacxoAoM
BOAbl, pacyeTHble pacxoAbl CTOKOB NpW MasioM 4ymncnie npmbopos Bbille, YeM
B cucteMe BoAocCHabxeHus. Mpu 6onbwom ymcne npubopoB pacxoabl OT
OMOPOXHEHUS OTAeNbHbIX NPMOOPOB HaKNAAbIBAKOTCHA, YCPEAHSATCa W
npuMbnmxaroTcs K pacxoAaM B CUCTEME BOAOCHabXeHus. B cBs3n C 3Tum
pacxoabl, MocTynarwme B CUCTEMY BOAOOTBEAEHUS, MOXHO OMNpeaennTb No
dopmynam:

npu g, < 8 n/c Ap.x = Qp.o6w T Go.nps
npu Go > 8 N/C Gp.«c = Gp.osu

rAe Qposy — PACYETHLIA O6WMIA pacxof XONOAHOM M ropsdvein BoAbl, N/c;
go — pacxopn CToYHbIX BoA OoT npubopa ¢ HanbonblMM BOAOOTBEAEHMEM, J1/C.

Pacxoa CTOYHbIX BOA OT pasfiM4YHbIX CaHUTapHbIX NPpMG0OPOB COrlacHO
CHwuN 2.04.01-85* cocTtaBnset (n/c): ymbiBanbHuk - 0,15; BaHHa - 0,8;
aywesas kabuHa - 0,2; moika - 0,6; yHUTa3 co CMbIBHbIM 6aukom — 1,6.

Ons HapgexHol paboTbl ceTn 6ofblioe 3HAYEHWE UMEET CKOPOCTb
ABWMXXEHMUSA CTOUYHbIX BOA, KOTOpas AO/HKHA ObiTb Takoh, 4yTobbl CMbIBaTb
OT/IOXKEHUSA CO CTEHOK TPYyb6 M He AonycKaTb BbiNageHUs B3Becel U3 CTou-
HOW XXMAKOCTU. MUHMManbHas CKOpPOCTb, YAOB/ETBOpSOLWAs 3TOMY YC/O-
BUIO, Ha3blBaeTcs camoouyunwjarowjerd. OHa 3aBUCUT OT COCTaBa CTOYHbIX
BOA W KO/MWYECTBa B3BELIEHHbIX BewecTB. B npepenax 3maHuMsas CKOpPOCTb
ABVXKEHUA CTOYHbIX BO4 B Tpybax anameTpoMm Ao 150 MM He pgonxHa 6biTb
meHee 0,7 M/c.

TDY6OI'IPOBO,CI.I::I CUCTEMbI BOAOOTBEAEHUA pa60Ta+0T npn 4aCTU4YHOM
HaAMOJIHEHUMU, 4YTO NO3BONAET yAanATb U3 CETU BPEAHbIE ra3bl YEPE3 MpPO-
CTPaHCTBO Haj YpOBHEM BOAbI, NMpeaoTBpallaeT HapylweHna rmapo3aTtBopoB
M NO3BONIAET NPUHUMATb KPAaTKOBPEMEHHbIE MUKOBbIE pacXoAbl, HE npeay-
CMOTPEHHbIE PaCcy4eToOM.

Ons nomeTok




Ons nomeTok

MakcumMmanbHoe HanoJsiHeHue ans Tpy6 h/d BHyTpu 3gaHusa gonyc-
kaetcs no 0,5, MMHMManbHOe HanonHeHue, paBHoe 0,3, NpUHMMAETCs U3
yC/I0BUSA TPAHCNOPTMPOBaHMS Nerkmx KpynHbix B3secer (bymara, BeTOLWb U
T.4.).

Ons obneryeHus rMapaB/MYECcKOro pacyeTa KaHasM3auWOHHbIX Tpy-
60MpoBOAOB COCTaB/EHbI CreunanbHble HOMOrpaMMbl 1 Tabaunubl.

[Ona npepoTBpalleHMss 3acopoB AMaMeTp M YKJIOH Tpybonposoaa
[O/MKHbI 6bITb N0A06paHbl Tak, YTobbl cob04anoCh ycnosue

vyh/d >k

roe kK = 0,5 gna Tpy6onpoBOAOB M3 MIacTMacCoOBbIX U CTEK/SHHbIX Tpy6;
k = 0,6 ans Tpy6onpoBOAOB U3 APYrMX MaTepuanos.

Ecnu 310 ycnoBme cob6aH0CTM HEBO3MOXHO, YYaCTKM CETU CUUTAIOTCS
6e3pacuyeTHbiMM U yknoH TpybonposomoB awamerpoMm 50, 100, 150 MM
npuHumMmaeTtcs, cootsetcteeHHo 0,025; 0,02; 0,008.

Mpn NageHnn XnaKoctn B cTtosike obpasyeTcs BaKyyM, KOTOpbIN 3a-
BUCUT OT pacxoja, AMaMeTpa CTosKa U NpUCoesuHSIeMOro OTBOAHOMO Tpy-
6onpoBoaa, yrna npucoegmHeHus ero Kk ctosky. MNpu Bakyyme 650 Ma rmna-
po3aTBOpbl BbICOTOM 60 MM «CpbIBAOTCA», T.€. U3 HUX YXOAMT BCHA BOAAQ, U
TOKCUYHbIE ra3bl MOryT MPOHUKHYTb B noMeLlleHue. MNMpeaensbHble pacxoabl,
Npyv KOTOPbIX APOUCXOAUT CpbiB rMAPO3aTBOPOB B BEHTUIMPYEMbIX CTOS-
kax, npuBeaeHbl B CHull 2.04.01-85*. B crosikax HebonbLION BbICOTbI NpwU
OBWXEHUM CTOYHbIX BOA BaKyyM MOXET 6biTb MeHbLUe AOMYCTMMOro, NO3TOMY
NX MOXHO aenatb 6e3 BbITAXXHON 4YacTu, BbIBOAVMMOM Ha Kpbily 34aHUS.

2.6. MecTHble YCTaHOBKU BO BHYTPEHHUX CUCTEMaX BoaooTBeaAeHUNA

MecTHble yCTaHOBKM ANg Mepekaykn CTOYHbIX BOA npeaycMaTpuBa-
IOTCA B TOM C/niydae, eC/Ziv BoAOOTBEAEHUNE HENIb34 peain3oBaTb CaMOTEKOM.

[ns nepekayku CTOYHbIX BOA MPUMEHSIIOT HACOCHblIE YCTaHOBKWU C
NpUeMHbIM pe3epByapoM, MOrPY>XHbl€ HACOChl, YCTAHOBJIEHHbIE B KOJIOALE,
NHeBMaTUYECKNE YCTaHOBKM.

HacocHble yCTaHOBKM C NMpPUEeMHbIM pe3sepByapoM (puc. 2.11)
NO KOHCTPYKLUMW aHaNornmyHbl BOAONPOBOAHbIM YCTaHOBKaM. OgHako Heob-
X0AMMO Y4YUTbIBaTb O0COBEHHOCTM, 06YC/IOBNEHHbIE 3HAYUTESIBHOW 3arpss-
HEHHOCTbIO nNepeKavymnBaeMbiX CTOYHbIX BOA. B 3aBncmMMocCTu oT BUAa CTOKOB
NPUMEHSAIOT Hacockl heKasbHble, NecKoBble, KUCIOTOCTOMKME U T.M. O6bly-
HO MUCMONb3YT KaHalM3aUNOHHbIE Ll,eHTpoﬁe)KHble HacCoCbl, nMerwuine yese-
JINYEHHble 3a30pbl MeXAay JIonacTsaMM M Kopnycom ans csob6oaHOro nNpoxo-
XOEHUS TBepAbIX YacTuu,. DTM Hacocbl 060pyAOBaHbl JIlOKaMKU AJ1 OCMOTpa
M O4YMCTKM paboumx Konec M NpucnocobneHmsMn Anst OYUCTKM Konec oT
rpsiau. Mapka HacoCOB W YMCMO arperaToB OMNPeAensoTCS pacyeToM.
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Puc. 2.11. HacocHasi yCTaHOBKa ANs Nepekayky CTOYHbIX BOA C MPUEMHbIM pe3epBya-
poMm: 1 — nogatowas Tpyba; 2 - pewetka; 3 - Kpblwka; 4 — NpUEMHbI1 pe3epByap;
5 - BcacbiBaowas Tpyba; 6 — HanopHbIn TpybonpoBoa; 7 — Hacoc; 8 — BEHTUNSAUMS.

Mo HanopHOW NWHWUKN 6 CTOKW MOAAKTCS B BbILLIEPACMONOXKEHHbIA KO-
nogeu. MNpuemMHbIn pesepByap 4 M3roToBAsSOT U3 6eToHa unn xenesobeTo-
Ha M MOKpbIBAOT ruapousonsaunen. MNMpu HannMunum B CTOYHbLIX BOAAX Kpyn-
HbIX nMpuMecer Ha nogatowem Tpybonposoge 1 B pe3epByape ycTaHaB/Iu-
BaloT peweTky 2 ¢ 3a3opamu 20 - 30 MM. Pe3epByap 060pyayoT KpbILIKOM
3, ykasaTenem ypoBHS, YCTPOMCTBOM AN B3My4MBaHUS Oocaaka M MpuTou-
HO-BbITS>XKHOW BeHTUnsumnen 8. ObbeM pesepByapa onpeaenstoT pacyeToMm.

[nsa nepekayky CTOYHbIX BOA Llenecoobpa3Ho NpUMEeHATb cneuuvanb-
Hbl€ MOrpy>Hbl€ HAacocbl (CM. puc. 2.12), KOTOpble pa3MeLlatoT B KoNoaLuax.
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Hacocbl pa6oTailoT B aBTOMaTtMyeckoM pe-
XuMme. [Ina peMoHTa HacocCkl MOAHMMAIOT Ha

3
NMOBEPXHOCTb MO HaMpaBASIOWMUM C MOMO- ;ﬁ‘ﬁz
Wb 3NEKTPOTANN.

NMHeBMaTUYECKME YCTAaHOBKM UC- |
NONb3YKT A1 NepeKa4yky C NMOMOLWbKO CXa- -
TOro BO34yxa Hebonbworo Konauyecrsa - 3 ||
CTOYHbIX BOA. YCTaHOBKM paboTatoT nepuo- 1
AMYECKN NO Mepe HanoJIHEHUS repMeTUYHO- n
ro pesepsyapa (o6bemMoM go 1 M%), pasme-
LwaemMoro Ha AHe kosnoaua. lMpwu HanosnHe- _
HUW pe3epByapa B Hero aBTOMaTU4eCKM 7 R 5

nojaeTcs CXKaTbli BO3A4YX, KOTOPbIMA BblAaB-
JINBAeT CTOKWM B HaANOpHYto Tpyby.

YCTaHOBKM A8 MNepekavyku CTOYHbIX
BOZ, HE MMEKLWMX A00BUTOIrO U HENpUATHO-  Puc. 2.12. HacocHasi ycTaHOBKa
ro 3anaxa M He BblAENSAOWMX BpeaHble ra- € MOrPyXHbiM HaCOCOM:
3bl M Napbl, MOXHO pacrnonaraTb B Npou3- é::gﬂgfﬁ?;:gygjépomnl
BOACTBEHHbIX W OOGLIECTBEHHBIX 3AaHWSX. 5 _ BeHTMMum_y !
YCTaHOBKM ANA nepeKaykn 6biToBbIX U Mpo- 4 _ 3neKTp0Tan’b; 5 — nanpas-
N3BOACTBEHHbIX CTOKOB, UMEKLMNE B CBOEM  paowme: 6 — HacocC.
COCTaBe TOKCMYECKME Unu 6bICTPO 3arHuBa-
oWMe 3arps3HEHNs, a TakXke UMerLmne SA0BUTbIN U HEMPUSTHBIN 3anax u
BblAeNsoWmne rasbl M napbl, CleayeT pacrnofiaratb B OTAENbHO CTOSILLEM
3[aHuUK, noaBase WM W30/IMPOBAHHOM TMOMELLEHWMU, @ MpU OTCYTCTBUM
noasana - B OTAENbHOM OTaMJAMBAEeMOM TMOMELEHUM MEPBOro 3Taxa,
MMEIOLLEM CaMOCTOSATE/bHbIW BbIXOA HApPYXy WM Ha JIECTHUYHYIO KIIETKY.
MNMomelleHne A0MKHO 6bITb 060pyA0BAHO MPUTOYHO-BBLITSXXHON BEHTUNALM-
eit. MMpueMHble pesepByapbl AN yKa3aHHbIX CTOKOB Heo6xoaMMo pa3Me-
WaTb 3a NpeaenaMu 3aaHuin B M30JIMPOBaHHbIX MOMELLEHUSIX BMECTe C Ha-
CcoCaMu. 3anpellaeTcs pasMellaTb HAaCOCHble CTaHUMM CUCTEMbl BOAOOTBE-
OEHUS B XUJbIX AOMax, AETCKUX yupexaeHunsax, 60nbHULax, NpeanpusTusax
06LLECTBEHHOrO NMUTAHUA, NPEANPUATUAX MULLEBON MPOMbILIIEHHOCTU, NoA
pabounMMn MoMeLEeHUAMU aaMUHUCTPATMBHbBIX 34aHWUN, y4yebHbIX 3aBene-
HUIA, @ TakXe B 34aHUSX M MOMELLEHUAX, K KOTOPbIM MpeabsiBNASIOTCS MNo-
BblLIEHHbIE TPE6OBAHNSA MO YPOBHIO LYMa.

MecTHble YCTaHOBKW A1s Mepekaukyu CTOYHbIX BoA noabéupaloT no
pacyeTHOMY pacxoAy W AaBJIEHMIO, paBHOMY MM 6onblieMy, YeM nepenag
OTMETOK AHa MPUEMHOro pe3epByapa M MOBEPXHOCTU 3EeM/IM Y KOMOALE UK
NoTka Tpy6bl, B KOTOPbIE MEpPeKayYnmBatoTCs CTOKU, MKOC NOTEPU AAB/IEHUS.

O6beM NpueMHOro pesepByapa onpeaenstoT B COOTBETCTBUM C Yaco-
BbIM rpacMKOM MPUTOKA CTOUYHbIX BOA U PEXMMOM paboTbl HACOCOB TaK Xe,
Kak 06beM pesepByapoB CUCTEMbl BOAOCHabXeHMs. B aBTOMaTUUYECKUX Ha-
COCHbIX YCTaHOBKax 06beM pe3epByapoB MPUHMMAlT UCXOAS M3 YC/I0BUS
BKJIIOYEHNSA HAcocoB He 6onee 6 pa3 B 1 4.
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CTO4YHble BOAbl M3 NPOU3BOACTBEHHbLIX CUCTEM nepen c6pocoM B CUC-
TEMY X035MCTBEHHO-6bITOBOIro BoAoOTBeAEHNA UK nNepen NMOBTOPHbLIM UC-
nonb3oBaHnMeM B OBOPOTHbIX CMCTEMaxX MOABEPrakT OUYMCTKE Ha MECTHbIX
yCTaHoBKax (peweTkax, OTCTOMHUKAX, XWUPOynoBuTensax, 6eHsomacroyno-
BUTENAX, YCPEAHUTENsxX, HerWTpanusatopax u T7.4.). CxeMa O4YUCTKU U BUA
COOpPYXXEHWUI onNpeaensitoTCsa COCTaBOM 3arpsi3HEHUA.

B uactHOCTM, >Xupoynosutenun (OKMPOSIOBKW) YCTaHaB/MBAIOTCA Ha
npeanpusTUsSX Oo6LEeCTBEHHOIO MUTaHMSA, B KPYMHbIX CTOMOBbIX W MOryT
6bITb MHAMBUAYANbHblE, YCTaHaBMBAEMble MNOCAe MOeK 0b6opyaoBaHUs,
nocyabl u T.4., U rpynnoBble, NpegycMaTpmBaeMble Ans rpynnsl Nnpubopos
B OTAENIbHOM MOMELLEHUN.

BeH3omacnoynosutenu cobupatoT 3arps3HeHusi, KOTopblie nerye BO-
Abl (Macno, KepocuH, 6eH3MH U T.4.) U MOTyT yCTaHaBMBaTbCS Ha AoXAae-
BOW KaHanmsauumn, OTBO,U,;ILLI,GVI BOAY OT aBTO3anpaBOK, aBTOMOEK U T.M.

2.7. BHyTpeHHMe BOAOCTOKM

BHyTpeHHMe BOAOCTOKM OTBOAAT AOXAEBYH M Tanyl BOAY C KPOBAW
no TpybonpoBoAaM, pacnonoXeHHbIM BHYTPU 34aHusl. I3 BHYTPEHHUX BO-
[OCTOKOB BOAA OTBOAWUTCS B HapyXHble CETU A0XAEBOW KaHanusauuu (3a-
KpbITbIX BbiNycK) (puc. 2.13a) nnu Ha TpoTyapbl (OTKPbITbIA BbINyCK) (puc.
2.136).
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BHyTpeHHMe BOAO-

/ CTOKW COCTOSAIT U3 BOAO-
CTOYHbIX  BOpPOHOK 1,

@ CTOSIKOB 2, OTBOAHbIX
Q Tpy6 3, coeanHsAlWMNX

Puc. 2.13. BHyTpeHHUe 6)
BOAOCTOKMW:

1 — BOpPOHKA; 2 — CTOSIK; N L=
3 - otBogHas Tpyba;

4 - NpoYncTkn; 5 - BbI- 1

nyck; 6 - raposaTsop BOZOCTOYHbIE BOPOHKWN CO

CTOSiIKaMu, BbINYCKOB 5,

a) 4 YCTPOMCTB ANst MPOYNUCT-

/ / 5 Kn 4. BoOoCTOKM C OT-

1 == KPbITbIM BbIMTYCKOM MpwU

/ 5 & pacyeTHON TemnepaType

2 yd Hapy>XHoOro BO34yXa HU-

.32 [Iﬂﬂj,e xe -5 °C obopyaytoT

4 ’ v (4 ix rMApPO3aTBOPOM 6, KoTO-

S pbli B XONOAHOE BpeMSs

— — roga npensTcTBYeT no-

CTYNNEHNIO  XONOAHOro

BO34yXa W MpPOMEp3aHuo BOAOCTOKa. B nomMelweHusax € oTpuuatenbHOW

TemMnepaTypon BO3Aayxa npeaycMmaTpusaloT oborpeB BOAOCTOKOB (nmogauvy

Tensoro Bo3ayxa, anekrpooborpes un 1.4.).

BOLOCTOKM MOHTUPYIOT M3 HamopHbIX ac6eCcTOLEMETHbIX, CTaslbHbIX,
YYTYHHbIX M nnactMaccoBbix Tpy6. CTasbHble TPy6bl MPUMEHSOT Ha MNoA-
BECHbIX yYacTKax NMpu Hananuum BU6paLMOHHBIX Harpy3oK.

BoaocTouHble BOpoHKkM (puc. 2.14) cocTtoaT u3 kopnyca 4, ycTaHaB-
NINBAEeMoro B nepekpbiTuM 5, pambl 2, peweTtkn 1 UAn Konnaka 7 ansa 3a-
AepXaHnsa Mycopa. BOpOHKWM repMeTM4YHO COeAuHST C KpoBJien, 4TobbI
aTMocdepHble BOAbl HE MpocayMBanuCb W He paspywanu nepekpbiTue.
Cnoti rmgpomsonsauum 3 3axumaroT 6ontamum Mexay KOprnycoM M pamon u
3anMBaloT CBEpXYy MacCTUKOW. MNMpUMEHA0T BOAOCTOYHbIE BOPOHKW AnaMeT-
pom 80, 100, 150 n 200 mm.

Puc. 2.14. BopocTouyHble BOPOHKN: 1 — pelwleTka; 2 — pama; 3 - CNOW rmapounsons-
unmn; 4 — Kopnyc; 5 - nepekpbiTne; 6 — CTpyeBbInNnpsIMUTENb

BopoHkn ¢ peweTkamu (nnockue) (puc. 2.14a) yctaHaBNMBAOT Ha
MIOCKMX 3KCMNyaTUpyeMbiX KpoBnsx. BopoHkW c KonnakoMm (KosnakoBble)
(puc. 2.146, B) NpMMEHSIIOT Ha CKaTHbIX, @ TakKXe MJOCKMUX HeaKcnjayaTu-
pyeMbiX KpoBAsaX. [na yBennyYeHus npornyCcKHOM CnOoCO6HOCTU BOAOCTOYHbIX
BOPOHOK YCTaHaB/MBAIOT CTPYEBbLINPSAMUTENN 6, KOTOPbIE NPensTCTBYOT 06-
pa30BaHWUIO 3aBUXPEHNIN Y BOPOHKM, CyXatoLLMX NPOXOAHOE CEeYEeHMeE.

Tvin BOAOCTOKOB B 34aHWKW MPUHUMAOT B 3aBUCUMMOCTM OT BuAaa 34a-
HUS, 3TAXXHOCTWU, TUMNa KPOBW, HAaIN4YNSA HapPYXXHOW CeTU LOXAEBOW KaHa-
nun3auum. BoaoCcTouHble BOPOHKWM YCTaHaBAMBAIOT Ha PacCTOsSiHUMM He bonee
48 M gpyr oT gpyra Cc y4eToM penbeda KpoBn, KOHCTPYKLUN 34aHKs, pac-
YyeTHOMn naowaaun Bop,oc6opa. B »xunnbix 3aHUNAX XenaTeslbHO yCTaHaBJIN-
BaTb OAHY BOPOHKY Ha cekuuio. Ha kpoBne npeaycMaTpuBaeTcsi YK/IOH
0,01 - 0,015 k BOAOCTOYHBIM BOPOHKaM TakK, 4YTOb6bl Ha Kpbiwe He 6bl1o
MEeCT, rAe MOXET CKannmeaTbCs Bnara.

CToAKN NpoK/aabiBatoT B OTAN/IMBAEMbIX MOMELLEHUAX BAANWU OT Ha-
PYXHbIX CTEH, OKOJIO KOJIOHH, Meperopogok C TaKMM pacyeToM, 4TOObl
ANVHA MOA3EMHbIX Y4YacCTKOB 6blla MUHUManbHOW. [na npeaoTspalleHuns
3aMep3aHus B CTOSKM A0/HKHA 6biTb ob6ecrneyeHa NocTosiHHasa nogava Ten-
Jioro Bosayxa.

Onsa pacyeTta [o0XAeBOW BOAOOTBOAALLEN CeTM HeobxoaMMo 3HaTb
KOJIMYEeCTBO aTMOoCdEepHbIX 0CAAKOB, KOTOpOe 3aBUCUT OT MeTeoposiornye-
CKMX YC/IOBWM B paliOHE pacrnosioXeHWUs 34aHUst U onpeaensieTcsa no pac-
YETHOM MHTEHCUBHOCTU AO0XAS 3a4aHHOM NPOAO/IKUTENbHOCTU (MO AaHHbIM
MHOFOJIETHUX METEOPOSIOrNMYECKNX HabntogeHU Nnn No KapTe U30JINHUIA).

Mnowaab Bogocbopa onpenensieTcs Kak ropm3oHTasibHas Mpoekuus
yyacTKa KpoOBJSiM, C KOTOPOro BoAa cTekaeT K BOPOHKe. Mpn Hannuumm creH,
NPMMbIKAOLWKNX K KPOBJiE€ M BO3BbILWIAKLWMXCSA Haj Hel, BogocbopHas nno-
waab ysennymeaetcs Ha 30 % cyMMapHOW naowaan BepTUKasbHbIX MpPO-
€KL CTEH.
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