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BBEIOEHNE

OaHON N3 BaXXKHEMLINX U NOYETHbLIX HAPOAHOXO3ANCTBEHHbIX 3a-
[lay ABnsieTca obecneyeHme KaueCTBEHHOW NUTLEBOI BO/0I €€ noTpe-
6uTeneii.

CucTeMbl NMTLEBOrO BOAOCHAOXEHNA —3TO KOMMEKC UHXEHep-
HbIX COOPYXXEHWUI, HEOBXOAMMbIA ANS BbIMOMHEHUA MEPOMPUATUA NO
obecneyeHunto BoAOW NoTpebuTeneil. B KOMMNAEKC MeponpuATUA BXOAUT:
[06bIBaHMe BOAbl, NOALEM, OUUCTKA, XpaHEeHMe, O0CTaBKa U pacrpesene-
HWe BOfAbI.

MpaBubHOE BbIMOAHEHWE MEPONpPUATUIA 06ecnedunBaeT BbICOKYIO
cTeneHb 61aroycTpoiicTBa HaceNeHNsa, pa3BUTME NPOMbILLNEHHOCTU U
KOMMJIEKCHOE MCMO/b30BaHWe NPUPOLHBIX PECYPCOB.

ObecneyeHne HaceleHNS KayeCTBEHHOI BOAOI UMeET 6OMbLLIOE TU-
rMEeHNYecKoe 3HaueHue, 3alLuLLaeT OT pasinyHbIX 3ab0neBaHuniA.

B HacToswee Bpema BogonoTpebneHne 60bLWLIMX FOPOAOB U Hace-
NEHHbIX NMYHKTOB COCTaBNSET MUNMNOHBLI KM3 OTAeNbHbIe NPOMbILLJIEH-
Hble NPeanpuUATUA NPeLbABNAIOT cneyuduyeckne TpeboBaHUA K Kave-
CTBY BOAbl M NOTPeBHOCTbL MX B BOAe 6OMblue MOTPeOGHOCTM B BOAE
KOMMYHa/IbHOro X034icTBa. CebecToMMOCTb BblMyCKaeMoi NpoayKLunu
1 eé KaueCTBO 3aBUCAT OT 06ecneyveHns KaueCTBEHHOM BOAON Npeanpu-
ATUIA.

HaceneHwne 3eMHOro wapa okono 8 mnpg.yen. MotpebneHne 6onee
3 ThbIC. M3 B MUHYTY 1 NOCTOSAHHO PacTeT.

Tonbko 30% 3eMHOro wapa —cCylla; Boga —MWUPOBOW OKeaH Co-
ctaBnset 1.5 mnpg. Km3 negHukm 24000 Tbic. KM3 280 Thic. KM3 —
o3epa; 1.2 TbiC. KM3 —peKkn; noyseHHas Bnara —85 Tbic. KM3 napbl
atMmocepbl — 14 TbiC. KM3, TO/IbKO 230 TbiC. KM3 —MNpPECHbIE PEKU U
03epa.

60 MAH. KM3 —3anacbl NOA3eMHbIX BOAbl BEPXHEN 5 KM TOAWM.
Tonbko 0,3—0,4% Bceit cBO6OAHOI BOAbI HA 3eMe NPUTrOA4HO ANS UC-
Mo/Ib30BaHuA.

MepBble B UCTOPUM COOPYXKEHNA AN 06ecneveHns BOAOR 6bian no-

CTpOeHbl 0Kono 3000 neT A0 Hallel 3pbl. I/Isp:.fcrl-lo YTO MepBale K -
ervr v s 3
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bl rNy6uHoin o 90 MeTpoB AN 3abopa NOA3EMHbIX BOSA ObIM MOCTPO-
eHbl B ErunTe.

LleHTpann3oBaHHbIE BOAONPOBO/AbI B ropojax EBponbl Havanm cTpo-
ntbcs B X1 Beke. [MepBblit camMOTeYHbI BOAONPOBOA, OblN MPOMIOXEH B
Mapwxe, no3gHee B X111 Beke B JloHAoHe, B ropofax NepmaHum B XV
Beke. B Poccum B X1—XI1I Bekax B HoBropoge, B XV Beke pogHUKoBas
Bofa Oblfia NofBefieHa K MOCKOBCKOMY Kpemto.

B koHue XIX cToneTtus 66110 NPpodypeHO HECKO/bKO apTe3nmaHCKuX
CKBaXXWH N5 BOAOCHA6XeHUA I. TallKeHTa.

B 1909 rogy 6blna npobypeHa ckBaXkuHa ge6bmutom 1500 n/yac u
npoBefeHa BOAOMPOBOAHAA CETh B LieHTpe I. TawkeHTa. CyTOUHbIA pac-
X0f, BOAbl HAa 04HOr0 Xuntens coctasnan 0,45 nutpa.

B 1932 roay 6bI10 3aKOHYEHO CTPOUTENbLCTBO MEPBON OYepeam
BOZOMNPOBO/HbIX COOPYXeHUI U3 KaHana bo3cy Npon3BOANTENbHOCTbIO
3800 M3B CYTKM, CpefiHECYTOUYHAA HOpPMa BOAONOTPebneHNs cocTaBnana
2,5 nlcyTKn.

B HacToAuLee BpeMs BOLOMPOBOAHbIE COOPYXEHUS r.TallKeHTa
NoJalT M3 NMOBEPXHOCTHbLIX U MOA3EMHbLIX UCTOUYHUKOB 60Mee 2 MIH.
300 Tbic. MICYTKM.

B uenom no Pecny6/mKe Y36eKncTaH K HacTOsILLLEeMY BpeMeHU BBe-
[eHbl B CTPOI M NPOEKTUPYKOTCA CUCTEMbI NOKAbHbIX BOLONPOBOLHbIX
COOPYXXEHUI 1 rpynnoBble BOAONPOBOALI BO MHOTUX BUNOSATAX.



Masa 1. BOAOMNOTPEB/TEHWNE

1.1. OCHOBHbIe KaTeropuun BogonoTpeduTenen

MpoeKkTNpoBaHMe CUCTEMbI BOLOCHAaOXeHNS —onpeseneHne cocTasa
COOPYXXEeHUi, NpaBUIbLHOE onNpefesneHne pa3MepoB COOPYXXEHWUIA 1 yCT-
POWCTB, HAUMHAETCA C ONpeaeNieHns KoNu4yecTsa U TpebyeMoro kayecTsa
BOAbl An8 06bekTa. Heo6X0AMMO YUecTb BCeX BO3MOXHbIX BOAONOTpe-
6uTenein. PaznuyaloT cnefytoLme KaTeropmm BogonoTpeduTenei:

1. HaceneHue. X035MCTBEHHO-6bITOBbIE HYX/bl BKNKOUAOT BCE pac-
X0fbl, CBfi3aHHble C ObITOM: NMUTLE, NPUTOTOB/EHME efbl, YMbIBaHME,
CTUpKa U T.M.

2. KynbTypHO-6bITOBbIE YUPEXAEHNS: KNHOTEATPbI, WKO/bI, 60/1b-
HULbI U T.M.

3. Mpon3BOLACTBEHHbIE HYXK/bI: MPOMbILLIEHHbIE NPeLNPUATUS, TPaHC-
MOPT, 3HepreTunKa, cebCKoe X03AMCTBO U Ap.

4. ToxapoTyLueHne

5. Monu® 3enéHbIX HaCaXAEHWUI, NOANB YAUL, 1 NAoLWagein —b6naro-
YCTPOWCTBO ropofjoB 1 NOCENKOB.

K KayecTBy BOJbl Pa3/iMuHbIe KaTeropum BOLONOTPebUTENENn Npeabss-
NAT XapakTepHble 418 HUX TpeboBaHuA. Tak Ana NUTLEBbIX HYX[, BoAa
[O/MKHa 6bITb 6e3BpeAHON AN1A 340POBbLA MO LEeoMYy psgy nokasaTeneil.

MpegnpuaTns, B 3aBUCUMOCTU OT OTPAC/KU, NPeAbABAAIOT caMble pas-
NNYHbIe TPeBOBaHWS, HEKOTOpPbIE JakKe N0 OTAeNbHbIM MOKa3aTeNsaM BbiLLe,
4em K NUTLEBOW Boge. 0 KoAnyecTBy NoTpebasemMoit BOAbl HEKOTOPbIE
MPOV3BOACTBA MPEBbILLAKT NOTPE6HOCTU KOMMYHa/IbHO-6bITOBOrO CeK-
Topa.

1.2. Hopwmbl BogonoTpebeHns

Pacxog BoAbl Ha HYX/bl HACENEHMS NPOMNOPLUOHANEH YNACNY XKNUTeE-
neii B HAaCENEHHOM MYHKTE, a TaKXKe pacxofy BOAbl Ha X03A/ACTBEHHO-
MUTbEBbLIE HYXX/bl OLHOI0 XUTENS, T.e. HOPMe BOAOMNOTPEGNEHUS.

HopMbl BogonoTpe6neHns, UK yaenbHoe BOLONOTPe6eHNe, yun-
TbIBAlOT KONMYECTBO BOAbI, NOTPe6/IseMoe OHUM YeOBEKOM B CYTKU
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Ha XO03A/ACTBEHHO-MNTbLEBbIE HYXAbl HE TOMbKO AOMa, HO U B 06Le-
CTBEHHbIX 3[aHNAX 33 UCKNHYEHNEM Pacxoa Bofbl Ha 06beKTax paioH-
HOro (06/1aCTHOr0) 3HaueHua. Hopma TakXxe 3aBMCUT OT CTeneHun 6iaro-
YCTPOWCTBA XXWUMOW 3aCTPOKN U MECTHbIX KNMMaTUYeCKNX YCNOBUiA. B
HacTosuwee BpeMsa B geicTeyowmnx KMK 2.04.02-97 npefyCMOTpEHbI
CreayoLLye CPeAHECYTOUHbIE PacX0fbl Ha XO3NCTBEHHO-NMNTLEBLIE HYX-
[bl Ha 0fHOro Yenoseka (Tab6n. 1.1).

Tabnmuya 1.1
HopMbl X03AACTBEHHO-NUTLEBOIO NOTPE6G/IEHNS BOAbI

Y enbHoe X035IMCTBEHHO-NUTLEBOE
CTeneHb 651aroycTpoOCTBa paioHOB XXWoi BOZOMNOTPE6/IEHNE B HACENEHHBIX
3aCTPOiKN NyHKTax Ha 1 xunTens
CpeAHecyTo4Hoe (3a rog) n/cyt

3acTpoiika 3gaHuamMu, 06opyaoBaHHLIMM
BHYTPEHHMM BOJOMPOBO/AOM W KaHann3aLuei:

C LIEHTPaNM30BaHHbIM FOPSYUM 230-290
BOZ0CHa6XeHNEM

C BaHHamMu 1 MeCTHbIMU BOJOHarpeBaTenamm 50-200
C JOMOBbLIM BOAOpa3bopom 6e3 KaHann3aumm 95-120
C Y/IMYHbIM BOLOPa3bopoM 40-50

HopMmbl Ha NPOU3BOACTBEHHbIE HYX /bl MPOMbILLIEHHbLIX U CEbCKO-
XO035MCTBEHHbIX NPeANPUATUIA ONpeaenstoTca B 3aBUCMMOCTY OT BMAA
NPOU3BOACTBA NO YAeNbHbIM HOpMaM BOAONOTPEONIEHNS HAa efMHULY
BbIMYyCKaeMoi NpoayKummn. Ha X038ACTBEHHO-NUTLEBLIE HYX/bl pabo-
UMX pacxof BoAbl MPUHMMAETCA C yYETOM YC0BMiIl Mpou3BoacTBa (YMbl-
Ba/lbHUKW, AyLleBble U T.M.).

Pacxof Bofbl Ha CeNIbCKOXO03ANCTBEHHbIE NPeaNpUATAS (KNBOT-
HOBOAYECKME (hepMbl, TPAKTOPHbIE MapKW, PeMOHTHbIE MacTepcKue
W T.N.) NPUHUMAIOTCA NO AEACTBYIOLWMUM BELOMCTBEHHLIM HOPMaM
(BCH-33-2.20).

Pacxof BoAbl Ha NOMMBKY U MOMKY yNuL, U NNoWafeid, a Takke Ha
NOINBKY 3eNeHbIX HACAXKAEHWI 3aBUCUT OT pa3mMepoB MoMBaeMbIX Ma0-
wagen, cnocoba NOAMBKMW, TUMa MOKPbITUIA U T. M.

B KMK 2.04.02-97 npefycMOTpeHbI ClefyoLne yae/bHble HOPMbI
pacxofa Bogbl, N1/M2Ha 04HY MOKY UM Ha O4HY MOMMBKY.



Tabmmua 1.2
HopMbl pacxofoBaHus BoAbl Ha MOVKY W MOMMB TeppuUTOpuM

HasHaueHve Boabl M3mepuTenb pacxog, n/m2
MexanswpoaaHHvaﬂ Moiika yCoBepLIEHCTBO- 1 MoiiKa 1,2-15
BaHHbIX MOKPbLITWIA NMPOe3AoB W nnoLyagei
MexaHmsmposaHHuaﬂ MO/IMBKA YCOBEPLUEHCTBO- 1 NonMBKa 0.3-0.4
BaHHbIX NOKPbITUIA NPoe3foB v noLiazen
MonvBKa BPYUHYIO (MvaunaHra) yCcoBepLUeH- To e 0.4-05
CTBOBaHHbIX MOKPbITUI TPOTYapoB 1 NPoe3foB
MonunBKa ropofCcKMX 3eNeHblX HacaKAeHNI - 3-4
[MonnBKa ra3oHoOB 1 LBETHUKOB - 4-6

Mpu OTCYTCTBMM AaHHbIX 0 NAOWAAAX MO BMAaM 6naroycTpoicTea
(3enéHble HacaXxeHWs, ynuubl U T.N.) yaensHOe CpefHecyTo4HOoe Mo-
TpebneHne BoAbl NpUHUMaeTcs paBHbIM 50—60 n/cyT B pacyeTe Ha 0f-
HOro Xutens. MNpu Ha3Ha4YeHUN HOPMbI NOANBA YUUTbLIBAKOTCSA KAUMa-
TUYECKUE YCN0BUSA, MOLLHOCTb MCTOYHUKA BOLOCHAOXEHNS, CTeneHb 6n1a-
rOyCcTpO/CTBa HaceNeHHbIX MYHKTOB U ApYre MecTHbIe yCnoBus. Yucno
MO/IMBOK B 3aBUCMMOCTHU OT KIMMaTa NpuHUMaeTcs 1—2 B CyTKM.

Pacxofbl BOAbl 4N11 TYLLEHWUS MOXapa onpesenstoTcs N0 HOPMaTuB-
HbIM fokyMeHTam (KM K 2.04.02-97). OHu cocTaBfieHbl Ha OCHOBaHUW
00paboTKMN CTATUCTUUECKMNX AaHHbIX O (haKTUUEeCKUX pacxofax Bogbl npu
TYLLUEHUM NOXAPOB Ha Pa3/INYHbIX 06beKTax. HopMbl pacxofoBaHus BOAbl
Ha NOXapoTyLUeHMe 3aBUCAT OT YACNEHHOCTU HaCeNeHNUa U XapakTepa
3acTpoiikn (Tabn. 1.3).

MpofoMKUTENBHOCTL TYLLEHUS MoXapa NPUHUMAETCS paBHOW 3 u.
Pacxop BOAbl 4151 HAPY>XXHOr0 MOXapoTyLeHNUs B MPOU3BOACTBEHHbIX
30aHMAX ¢ OHapAMU U B 34aHUAX LWIMPUHON [0 60 M 6e3 doHapeli
3aBUCUT OT 06beMa 3aHNS, CTeNeHN OrHECTOMKOCTU ero CTPOUTENbHBIX
KOHCTPYKLUWIA, a Tak)e KaTeropmm noxapHoin onacHOCTM NPOM3BOACTBA,
Pa3MeLLEeHHOro B 34aHuK.

PacueTHOe YMCNO OAHOBPEMEHHbIX MOXAapoB ANsi 06beMHEHHOrO
MPOTMBOMOXapHOro BOAONPOBOAA HACENEHHOMO MYHKTA M NPOMbILLIEH-
HOro NpPeanpuATAA NAK CeNbCKOXO3ANCTBEHHOIO NPOM3BOACTBEHHOTO
KOMMJIeKca, PacrnoioXXeHHbIX BHE HACEIEHHOMO NYHKTa, MPUHNMAETCA B
3aBMCMMOCTU OT MJIOWaAMN, 3aHUMAEMO NpPesnpUATUEM, N YMCNa XKNUTe-
neli B HaceneHHoM nyHkTe (Tabn. 8, 9 KMK 2.04.2-97).
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Ta6bmmua 1.3

HopMbl pacxofoBaHusl BoAbl Ha MOXapOTyLLeHWe
B Hace/ieHHbIX MyHKTax

Pacxog Bofbl, 1/C, Ha OfViH NoXap He3aBMCHUMO

Uucno Kuteneii B PacueTHoe OT OFHECTOMKOCTH 3,qz3HM|7|, Mpu BbICOTE
HacesieHHOM Hmcno 3aCTPOMKM
OVHKTe. Thic.uesy  CAHOBPEMEHHbIX )
TS o noxXapos AO ABYX STAXEN Tpu aTaxa u 60onbLue
BK/TOUUTENLHO
fo 1 1 10 10
Cs. 1005 1 10 10
5-10 1 10 15
10-25 2 10 15
25-50 2 20 25
50-100 2 25 35
100-200 3 - 40
200-300 3 - 55
300-400 3 - 70
500-600 3 - 85
600-700 3 - 90
700-800 3 . 95
800-1000 3 . 100

Mpy HECKONbKMX MPOMBILLIEHHbIX NPEANPUATAAX U OJHOM Hace-
NEHHOM MYHKTE PacyeTHOE YNC/I0 OAHOBPEMEHHbIX NOXAapPOB NMPUHMMA-
eTCs MO COr/N1IacoBaHMI0 C opraHamu FocyapCTBEHHOIO MOXapHOro Haf-
3opa.

PacueTHbIi pacxof Ha MoXapoTylleHne AOMKeH ObITb 06ecneyeH
Mpy HanGOo/MbLLEM Pacxofe Ha Apyrue HyXapl.

MakcuMasbHblli CPOK BOCCTaHOB/EHWS HEMPUKOCHOBEHHOTO Mpo-
TUBOMOXAPHOTO PAcXofa, XPaHsLLEerocs B pesepByapax, cocTaBnser
1—3 CyTOK B 3aBUCMMOCTU OT KaTeropmm 06beKTa No noxapHoi onac-
HOCTW.



MoTpebHOCTL B BOAe 06beKTa BOAONOTPe6AeHNS onpedenseTcs Ans
KaXK/[OW KaTeropum notpebuTenen Kak:

0,, =r*p

roe: P —konnyecTBo BogonoTpebutenei;
K - Hopma BogonoTpebneHuns.
B KMK 2.04.02-97 npuBoaATca cpefHecyToYHblE HOPMbl BOAOMNOT-
pebneHuns, a noTpebneHne HepaBHOMEPHO B TEUEHWE CYTOK, Ce30Ha, rofa.
PacuyéTHble HOpMbI OMNpeaensaTCa Kak:

Npacuzblcp.*l-<cyT.Hep.
[ns HaceneHUs pacyéTHble PacxXofbl B CYTKM HaMGOMbLIErO U Hau-
MeHbLLEro BOAONOTPe6IEHUS ONPeaenstoTCs Kak:

— *
’QT.T&X - KcyT.Tax Qcp. cyT

roe; K@—KoathULUMEHT CYTOUYHOM T HepaBHOMEPHOCTM BOAONOT-
pebneHns, yunThIBaOLLMIA YKNAA XXU3HW HACENEH NS, PEXUM paboThl Npes-
NPUATKIA, cTeneHb 61aroycTpoiicTa 3aaHUI, N3MeHeHWe BOAONOTpe6e-
HMS NO Ce30HaM rofa v fHAM Heaenw.

K. =1113; K __.=07-08

cyT.Tax cyT. TT
- *
Aoy T TT CyT.TT " cpeyT

1.3. Pexkum BoLoNoTpeb/1eHNs B TeHeHME CYTOK

Pasmepbl OTAENbHbIX COOPYXEHWIA, YMCI0 U MOLHOCTb HAcOCOB,
EMKOCTb pe3epByapoB, BbICOTa U eMKOCTb BOJOHANOpPHLIX GalleH, Ana-
MeTpbl TPY6 onpefensoTcs NyTEM pacyéra 3TUX 3/IEMEHTOB B COOTBET-
CTBUM C KOMMYECTBOM NOJABAEMOW BOAbI M C HAMEYEHHbIM 415l HUX
pPeXXMMoM paboTbl.

OCHOBHbIM (PaKTOPOM, OMNPEeSEeNsLLNM peXxuM paboTel BCeX afe-
MEHTOB CUCTEMbI, ABASETCS pPeXMM BOAoNoTpebaeHns. MpuHaTbIe rpa-
(hKK pexxuma BogonoTpebieHns ABAAKOTCA OCHOBOM ANs pacyéta BoJo-
MPOBO/HbIX CETEN N COOPYIKEHWIA.

Mpu NpoeKTUPOBaHNM CUCTEM BOAOCHAOXKEHMS O HOW M3 Hanbonee
OTBETCTBEHHbIX 3afay ABASETCA, BOIMOXHO, 60/iee TOYHOE YCcTaHOBe-
Hue peXxmma BofoNnoTpebneHns. Pexunm pacxofoBaHMs BOAbI Ha Npo-
MbILUEHHBIX MPeANpUATUAX 3afaeTcs J40CTaTOYHO TOYHO B COOTBET-
CTBMM C TEXHOJIOTMYECKMMU MpoLieccamiu, OCyLLecTBASEMbIMU Ha Npea-
npuaTUN.



PeXumM pacxofoBaHWs BOAbl HACENEHMEM ONpeLenseTca BAUSHUEM
pa3NnyHbIX (hakTopoB (06LLast YACNEHHOCTb HaceNeHus, cTeneHb 6naro-
YCTPOWCTBA XXWMNOW 3aCTPONKN, KNMMaTU4eckue ycnosmus u 1.n.). Wn-
POKO LO/MKHbI MPU 3TOM MCNONb30BaTbCA CTAaTUCTUYECKME AaHHble O
(haKTMUeCKnX pexxumax paboTbl CUCTEM BOLOCHAOXKEHMS.

OnbIT paboThbl CYLLECTBYIOLLMX BOLOMPOBOAOB NO3BONSET HAMETUTD
BEPOSTHLIA PEXXMM BOLOMNOTPEOIEHNS B TEUEHWUM CYTOK.

BnvsHue (akTOpPOB Ha PeXMM BOLOMOTPEOMEHUN Pa3fIMYHO: YeM
60/bLLE YNCO0 XNTeNel, Tem 6onee NONOrMM OYAET CYTOUHBIA Fpaduk.
B 3TOM cyyae KpyrnocyToyHas paboTa MpoMbILLIEHHbIX NPesnpuaTrii
BefET K 60/1ee paBHOMEPHOMY BOAONOTPEONEHNIO.

[nsa pacuyéta BOAONPOBOAHLIX COOPYXXEHWUIA UMEKOT Hanbo bLLee 3Ha-
yeHune BepoATHbIe KONebaHNs YacoBbIX PACXOLOB B CYTKMN HanbObLLEro
BOAOMOTPE6NEHNS.

Pexxum noTpe6/1eHns BOfAbI Ha X035CTBEHHO-MUTHLEBLIE HYXbI He-
paBHOMepHbIiA. 45 pa3paboTKM LOCTATOYHO TOUHOTO M 3KOHOMUYHOTO
MPOEKTHOr0 peLleHns CUCTeMbl BOLOCHAOXEHNS CTPOSTCA pacyéTHbIe
rpadmkm noTpebneHnsa Boabl. MoTpebneHne BoAbl Ha X03AMNCTBEHHO-
MUTbEBbIE HYXAbl U3MEHSAETCA KakK B TeYeHMe rofa, Tak U B Te4YeHue
CYTOK. HepaBHOMepHOCTb NOTpe6eHUs BOAbl B CE30HbI FOAa XapakTe-
pU3yeTCs KNMMaTUYECKUMM YCI0BUAMM, 0COBEHHOCTAMM XXU3HEAEATe b-
HOCTM Nt0feN, a CyTOUHble M3MEHEHNSA 3aBUCAT OT CTEMeHM BnaroycT-
POIACTBA XXWUNOI 3aCTPONKN U N3MEHEHWA AABMEHNS B BOAOHAMOPHOM
cetn. Mpagmkun BogonoTpebaeHUs ropoaCcKUX CUCTEM BOAOCHAOXEHNS
XapaKTepmn3yTCa MeHbLU el HEpaBHOMEPHOCTbLIO MO CPaBHEHUIO C rpa-
(hrkaMun BOAONOTPEGEHNSA CeTIbCKUX NOCENKOB.

YacoBass HepaBHOMEPHOCTb MOTPe6aeHNs BOAbl XapaKTepusyeTcs
MaKCUMasbHbIMU U MUHUMASIbHBIMU KO3 UL MEHTaMU YAaCOBOM Hepas-
HOMEpPHOCTHU.

K

rax 'ﬂ' Tax/gep

K

T an/ﬂCp

1.4. OnpegeneHne pacy&THbIX HacoBbIX PacxoaoB

PasnunuatoT 2 cnocoba onpegenieHns pacHETHbIX PacXooB:
1 Mo rpadnky —3a pacyéTHbIii pacxof NPMHMMAaeTCA pacxog 3a vac
MaKCMManbHOro BoAoNoTpebieHns:

ﬂacq = LJ| Maxl

0]
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2. Mo thopmyne, kotopasa npusoantcs B KMK 2.04.02-97:

gbacu:Ku max *gcp
roe: g - CpeAHMiA pacxopf BofonoTpebneHus;
Yep= 4 N 24*3,6 (n/cek)

—a _*8

4y.max max “ max

aTX—KO3PPMUNEHT, yUMTbIBAKOLWMIA CTENEHb GnaroycTpolicTea 34a-

HWIA, peXKnM paboTbl NPeANPUATUIA U LPYTVie MECTHbIE YCNOBNUS,

Pax—K03thhMLUMEHT, yunTbIBatOLWNiA uncno xxuteneid {Taon. 3 KMK

2.04.2-97).

1.5. MoHATMe «CBOOOAHbIA Hanop»

PacuéTHOe KONMYeCTBO BOAbl O/HKHO GbITb MOAAHO K CamMOMY yfa-

NEHHOMY BOZIOPa3AaTO4HOMY NPUBOPY M AOMKHO CBOBOLHO M3/INMBATLCS.
TpebGyeMmblii ANs 3TOro HaNop HasblBaeTCs CBOGOAHLIM HAMOPOM.

Tabnmya 1.4
3HayeHns KoadpuumeHToB Pumx 1 Pnin

N, TbIC. Yen. pTax |3min N, TbIC. yen. pTax pmin
[lo 01 45 0,01 2,5 16 01
0,15 4 0,01 4 15 0,2
0,2 0,5 0,02 6 1,4 0,25
0,3 3 0,03 10 13 0,4
0,5 2,5 0,05 20 12 0,5
0,75 2,2 0,07 50 1.15 0,6
1 2 0,1 100 11 0,7
15 18 01 300 1,05 0,85
1000 v 6onee 1 1
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rae:
Hmm —reomMeTpuyeckas BbICOTa;

— CyMMa noTepb Hamopa B Tpy6onpoBoAe OT TOYKM BBOAA A

pac4éTHOro npmobopa;
WMbl—BennumHa cBOGOAHOI0 13MBa 4na pacyéTHoro npubopa.

M

WHMUMasbHbI CBOOGOAHbLIV HAMmop B CETW BOAONPOBOAA HACENEHHO-

ro MyHKTa, NpW MaKCMMa/lbHO-X039MCTBEHHOM BOLONOTPe6NEH UM Ha BBOE
B 34aHue Haf MOBEPXHOCTbIO 3eMUN JO/IHKEH NPUHUMATLCA NPW OfHO-
3TaXHOW 3acTpoiike He MeHee KOM, Npu 60/bLUER 3TOXKHOCTY Ha Kax-
Abl aTax cnepyet fobasnsate 4 M (KMK 2.04.02-97).

CornacHo fgenictaytowero KMK, cBo60AHbIA Hanop B HapyXHoiA
CeTU X035MCTBEHHO-NUTLEBOrO BOAOMNPOBOAA y NoTpebuTenein He fon-
YXeH npesblwaTs 60 M.

KOHTpONbHbIE BOMPOCHI:

o O hEAE WDN PR

. MoHATMe «BOAOCHAGYKEHME.

. NS yero Heo6XOAUMO OMpedenMTb BOAONOTPE6NeHIe?

. OCHOBHble KaTeropuu BOLOMNOTPeGUTENEI.

. MoHATMe «HOpMa BOAOMNOTPE6NEHUS».

. Kak onpegensieTcsa cyTo4Hoe BOAONOTpeGneHue?

. Mo Kakum HOpMaTWBHbIM [OKYMEHTaM OMNpeaensioTcs HOpMbl BOAOMNOTpe6ne-

HUsA?

7. OT uero 3aBUCMT HOpPMa BOAOMOTPEGAEHNMS HAa OfIHOTO YenoBeka?

©

10.
11

12.

13.
14.
15.
16.
17.
18.
19.
20.

. MOoHATMe «CTeneHb 6NaroycTPOACTBA >KUNOK 3aCTPOAKM».
. Kak onpegenseTcs Hopma BOAOMNOTPEGNEHUS HA Hapy>KHOe MO>KapoTYLIeHue,

OT Yero OHa 3aBUCUT?

OT 4ero 3aBUCUT HOpMa Ha BHYTPEHHee NO>XKapoTyLleHne?

[na 4yero M No KakuM [aHHbIM CTPOMTCA CTYNeHuYaTblli rpacduk BOLONOTped-
nexHmna ?

[na 4Yero M N0 KakMMm AaHHbIM CTPOUTCH MHTerpanbHblii rpauk BOAONOTpPE6-
nexus ?

Kak onpegenseTca KoathuuMeHT 4acoBoi HepaBHOMEPHOCTMW?

Kakue cnocobbl onpefeneHns pacH4éTHOro pacxoja M3BeCTHbI?

Kakasa ¢opmyna u3BeCcTHa Ans ONpefeneHUs pacyéTHOro pacxoga?

MoHATHe «CBOGOAHBIA Hanop».

MpuseguTe chopmyny Ana onpefeneHus cBOBGOAHOrO Hamopa.

Kak HasHa4yaeTCsi MUHMManbHbIA CBOGOAHbIA Hamnop?

MakcuManbHbIii CBOGOAHbI HANop, A0MyCKaeMblii B CUCTEME BOAOCHAOXKEHMA?
Kakue mepbl HeO6X04MMO NPUHATDL NPU MakcMManbHOM Hanope 6onee gonycTu-
MOro 3HaueHua?



Mnasa 2. MCTOYHUKW »O40bl N NX
MCMNOJIb3OBAHWE ANMA BOAOCHABXEHWA

2.1. 3Ha4yeHve BOfbl

M3BecTHO, 4To M3 1,5 Mnpg kM3 BoAbl Ha 3emne, To/bKo 0,025%,
T.e. 360 ThiC. KM3MNpPeCHOW BOAbI.

JTto 6014 XX1BOIA OpraHn3m B OCHOBHOM COCTOUT M3 BoAbl. Hanpumep,
pacTeHus Ha 80—90% cocToAT U3 BoAbl. OpraHn3M XMBOTHbIX W Nll04ei
Ha 70% cocTomMT 13 BoAbl. YenoBeveckunii Mo3r cogepxut go 80% ceoe-
ro Beca B BMAe CreunanbHoO chopMMPOBaHHOM YNCTON Boabl. Yenose-
YeCKUn oOpraH1M3M He MOXET CYLLLeCTBOBaThL 6e3 BOfbl.

Kaxpas kneTouka Hallero opraHusma Tpebyet Bofabl. Ecnun kneTka
BbICbIXaeT, ee paboTa npekpaliaeTca. [Jaxe KACOPOS He MOXeT ObITb
NOrNOLeH NErKMMU, ec/iv UX NOBEPXHOCTb He BYAeT BNaXHOM.

Muuwa He MOXeT 6bITb ycBOeHa 6e3 BoAbl. C ee MOMOLLbIO BAET
npespatyeHne 6eNKOB, KpaxmasioB 1 XUPOB B NULLY, HEOOXOAUMYIO AN15
HOpMasibHOW paboTbl Xenyaka 1 BbIBOAY 0TpaboTaHHbIX Macc U3 opra-
HM3Ma.

MOYKN M MOYEBOI Ny3blpb, KOXa U NErkue —BCE OHU He MOryT
0CcB060XKAATLCA OT A40B 6€3 BoAbl. ANbBEO/bl NEFKUX (DYHKLUOHUPYIOT
HOPMasibHO TOMbKO ByaAyun BaxHbIMU. CAN3UCTLIE HOCA, FOp/a, Tpaxeu
M BPOHXOB TaKXe BCerga f0/KHbI 6bITb BNAXHbIMWU. OpraHusm TepsieT
npu gbixaHun go 0,5 nuTpa BoAbl. Ecim BO3gyx Cyxoil, 3To uugpa
MOXeT yBeMUNBaTLCA.

Boga ncnapseTcs yepes KoXy B 60/1bLUNX KONUYECTBaXx.

Moykam TpebyeTca MHOIO BoAbl. KaxKabl INTP BOAbI, MPOXOAALLUI
yepes NoYKW, BbIBOAUT U3 opraHu3ma 9 rpaMMoB OTOPOCOB. Y POBEHb
BOAbl (MNN MOUM) HUKOT A He fO/KEeH nagaTte Huxe 0,25 nutpa. Mouku
HUKOra He npekpaLLatoT CBOK paboTy 1 MOCTOSAHHO TPebYHOT BOLy.

M3 Bcero obbema Boabl B opraHusme 70% BHYTPU KPOBEHOCHbIX
cocyfioB, 25% —MeXXTKaHeBas XUAKOCTb, KOTOpPas OMbIBAET K/IETKU.
KpoBb ryte Bogbl Ha 10%. MNMnasma Kposu coctonT Ha 80% 13 BOAbI, U
3TO MO3BONSET el cBOOOAHO UMPKYNUpoBaTh Mo BceMy Teny. Mnasva
MepeHoCUT NULLY U rasbl, HeOpraHM4YecKne conun 1 NuTaTesbHbIE Belle-
cTBa U T.4.
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Bce Heob6Xx04MMOe K/1eTKaM Yel0BeYeCKOro opraHusma NpuHOCUTCS
nnasMoi, BK/OYas Te MaTepuabl, NPy NOMOLLM KOTOPbIX K/eTKa CTpo-
nT cebs.

Jio6ble npouecchbl B opraHn3Me NPOUCXOANAT € MOMOLLbIO NAa3Mbl.

Bce ykasaHHOE Bbllle NOKa3blBaeT BaXHENLUYH PO/b BOAbl B H0-
6bIX YCNOBUAX.

Mo gaHHbIM KOHECKO, nouTn y KaX0i cTpaHbl eCTb NPO6/IEMbI C
BOJOCHabXeHneM 13-3a AeuunTa MICTOYHUKOB NPECHOW BOAbI BbICOKO-
ro Kkayectsa. ccnefiloBaHWs BbISBUIN JOCTOBEPHYIO CBSA3b MeXay 3a60-
NEBaHUAMM NEeYeHU, XKENYHOTOo Ny3bIps, NOLXKeNYL04HOM Xenesbl, Npo-
4yMMK 3a60M1EBAHNAMU N BEIMYMHON HArpy3Ku BpeaHbIX B MpUMeceii B
nuTbeBol Boge. CyLLecTBYeT CBS3b MeXAy NPUMEHEHUEM MUHEPAbHbIX
YAOOPEHUA 1 NeCTULMAOB U NPEXLEBPEMEHHBIMU POAaMM, MCMXMYeC-
KUMW pacCcTpocTBaMu, MPOSIBAEHNAMIN CTaPYECKOro Mapasma v T.4,

Mo gaHHbIM BO3 TonbKO 11% HaceneHus Asuu obecnevyeHo BOLOM
NUTLEBOrO KavecTBa. O6ecrneyeHHOCTb BOLOMPOBOLOM W KaHaM3aLum un
TOrO MEHbLLE.

2.2. XapaKTepucTnKa NCTOYHWKOB.
Bbl60p MCTOUHNKOB BOAOCHAaBXKEHMS

Bbl60p NCTOUHUKA BOAOCHAGXEHMUSA ABNSeTCS Hanbonee OTBETCTBEH-
HOW 3afadeil Mpu NPOEKTUPOBAHUN CUCTEMbI BOJOCHAOXEHNS.

Tpeb6oBaHUs, npeabsABAseMble K Ka4ecTBY NUTbLEBON BOAbI, perna-
MeHTUpoBaHbl 0 ‘rb81 950:2011. TpeboBaHMA Ype3BblbaliHO pa3HO06-
pasHbl. Mpu oLeHKe Ka4yecTBa BOAbl B UCTOYHMKE BOLOCHAOXEHUA UC-
MoMb3yeTcs rocyAapCTBEeHHbIN CTaHAapT «/ICTOYHMKN LLeHTpann30BaH-
HOr0 X03SNCTBEHHO-NUTLEBOI0 BOJOCHaOXeHNs» 0 ‘TB81951:2011.

OT KayecTBa BOAbl B UICTOYHMKE BO MHOTOM 3aBUCAT YCM0BUSA 3KC-
nayaTaumnm Kak OYNCTHBIX COOPYXXEHWIA, TaK 1 CUCTEM MOAAYN 1 TPaHC-
NOPTMPOBaHUA BOAbl. KauecTBO BO/Abl JO/HKHO COOTBETCTBOBATL TPE6O-
BaHWAM NOTPebUTeNs 1 JOCTUraTbCA UHAYCTPUANTbHBIMU METOLAMM TeX-
HOMOr MK ee NOLIOTOBKM.

Mpwn BbIBOPE MCTOYHMKA HEOBXOAMMA OLEHKA KOMMIEKCHOrO Uc-
NoNb30BaHUS BOAHbLIX PECYPCOB BCEX BUO0B, MMEIOLLNXCS B PETMOHE.
Bbi6rpaeTca TOT UCTOYHMK, KOTOPbI 06ecnevmBaeT 6ecrepeboiiHoe CHab-
YKeHWe BOAON NoTpebumTeneil Npyu MUHUMASIbHBIX 3aTpaTax Ha ee OUNCTKY
M TpaHCNopTMpOBaHWe. Mpu 3TOM YUMTLIBAETCSH COXPaHEHUE CI0XMUB-
Lelica 3KONOrM4YecKol cucTemsl Npu 0T60pe BOAbI.
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Bbl6paHHbI LCTOYHMK BOAOCHAa6GXeEHMSA HE0OX0AMMO COrnacoBath ¢
opraHamu rocyAapCTBeHHOro CaHUTapHOro Haa3opa.

3abop BoAbI A1 LieNei BOLOCHAOXEHNS BO3MOXEH M3 MOBEPXHOCT-
HbIX N NOA3EMHbIX UCTOYHWNKOB.

[MoBEPXHOCTHbIE UCTOYHUKN. K MOBEPXHOCTHBIM UCTOYHMKAM OT-
HOCATCS: PEKU, KaHasbl, 03€pa, BOAOXPaHMMLLA.

B pesynbTaTe KpyroBopoTa B NpUpPOoAe BoAa NOCTYNaeT Yepes ropHble
nopofbl MM60 BHWU3 W 3aN0JSIHAET MOPOLAbl, MMO0 BbIKIUHUBAETCA Ha
MOBEPXHOCTb M MO casiM, pekam nocTynaeT B Mops. Boga noBepxHOCT-
HbIX UCTOYHUKOB HUKOTAa He OblBaeT MPO3paYHOo N3-3a HaIMU KNS B Hell
B3BELLUEHHbIX BELLEeCTB (4acTuLbl FMHbI, NECKa, 1Na, OPraHNYeckux npu-
Meceii 1 T.M.). Paamepbl 4acTUL, B3BELLEHHbIX BELLLECTB OT 2*10-4-1*10-
6 MM (KonnougHble YacTuubl) 4o 1 Mm (KpyrnHble AUCNEPCHbIE YacTu-
ubl). Konnuectso B3BeLUEHHbIX BeLlecTB B 1 /1 BOAbl OT HECKOJIbKMX
MWIINTPAMMOB JOXOAUT 0 AeCATU ThICAY MUMUTPAMM.

HaumeHbL1as MyTHOCTb BO/bl MOBEPXHOCTHLIX UCTOUYHUKOB Hab/t0-
[,aeTcs B 3MHee BPeMsl, PE3K0 MOBbILLIAETCA BECHOM, B MepUOS XapaKkTe-
pY3ytoTcs 60MbLLMM COLEPXKAHNEM B3BELLEHHbIX BELLECTB U OTHOCATCA K
MyTHbIM (250-1500 mr/n). K pekam ¢ 60MblIO MYTHOCTbHO TaKXe
oTHOcATCA XyaHx3, Hun, AmasoHka, XuHg, MaHra, Muccucunu v gp.
Bogbl NOBEPXHOCTHLIX MCTOYHUKOB MPECHbIE, XOTH B HACTOSLLEE BPEMS
B HEKOTOPbIX U3 HUX MUHepanu3auuns 6onee 1r/n. B Amygpapbe, Cbip-
fapbe, 3epaBllaHe MUHepanu3auus 2 n 6onee r/n, cogepxaHue B3Be-
LeHHbIX BewecTs 180 Mr/n n 6onee.

Bopga 03ép nmeeT muHepanm3auymto ot 30 mr/n go 5200 mr/n (Uc-
CbIK-Kynb).

Mof3eMHble UCTOYHUKK. K NoA3eMHbIM UCTOYHUKAM OTHOCATCS FPYH-
TOBbIE W apTe3naHcKue Boabl, POAHUKN. Moj3eMHble BOAbl 06pa3yroTcs
B Nopax ropHbix nopof (BOAOHOCHbIE MOPOALI - MeCcKuW, rpaBuii, raney-
HUK, NecyaHuK). na NMTbEBbIX LieNei NCNoNb3yTCS B OCHOBHOM ap-
Te3naHCKNe BoAbl, PACNOJIOXEHHbIE MEXY ABYMS BOLOYNOPHbLIMU Na-
cTaMun. 3TV BOAbl NOTHOCTBLIO 3aMNO/HAIOT MAACT U B OCHOBHOM Hanop-
Hble. [PYHTOBbIE BOAbLI MOTYT 6bITb MCMO/b30BaHb!I B MUTHEBLIX LIENAX
npwv yL0BNEeTBOPUTE/ILHOM KA4YeCTBE U AOCTATOYHOM KOJIMYECTBE.

Mopf3eMHble BOAbI ABNAKTCA NPO3PayYHbIMU, HE HYXAaloTCca B OC-
BET/IEHUU, XapaKTepu3yrTca NOCTOAHCTBOM TeMNepaTypbl U caHUTap-
HOW Hafl€XHOCTbIO. B cocTaBe NoA3eMHbIX BOJ OpraHMyeckue BeLLecTBa
cofepxxarcs B MasioM KO/IMYECTBe, MUHEpa/ibHble COMM U PaCTBOPEHHbIE
rasbl B 601bLLIOM. 3anac NoA3eMHbIX BOA B 5-TW KM TO/LWe cOCTaBnseT
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60 MAH. KM3 MUHepanusaumna noA3eMHbIX Bof Konebnetcs ot 0 go
250 r/n.

[ns X039ACTBEHHO-NUTLEBOr0 BOLOCHAOXEHMA LienecoobpasHo npu-
MEHATb NoA3eMHble (0COOEHHO apTe3MaHCKMe U POAHWKOBbIE) BOAbI,
KOTOpble, KaK NpaBuio, UMetoT 60/1ee BbICOKME NOKa3aTeNn KavyecTsa,
4yeM BOfbl NOBEPXHOCTHbIE. ECIM MOLHOCTb BOAOHOCHOIO MaacTa nog-
3eMHbIX BOJ HEOCTaTOYHA UM OHW HEMPUTOAHbI AN Leneli BOJOCHab-
YXEHUSA, TO UCNOSb3YIOT NOBEPXHOCTHbIE UCTOYHUKMN.

2.3. 30Hbl CAHUTAPHOI 0XpaHbl MCTOUYHNKOB BOAOCHAGXKEHNS
1 COOPYXKEHWIA CMCTEM BOJOCHAOXKEHMS

B uensax obecneveHns caHUTapPHO-3MMAEMNONOrMYECKON HAEeXHOC-
TV NPOEKTUPYEMbIX Y PEKOHCTPYMPYEMbIX BOLONPOBOLOB X03NCTBEH-
HO-NUTHLEBOIO BOAOCHAGXEHNSA B MECTaxX pacrnofnoXKeHns BOA03a60PHbIX
COOPYXXEHUI U OKPYXatoLLUX UX TePPUTOPUIA YCTpanBatoT 30HbI CaHU-
TapHoW oxpaHbl (3CO).

Co3faHune caHUTapHbIX 30H HEO6X0AMMO AN NPefoTBpaLLeHNs 3ar-
PA3HEHWA NCTOYHUKOB X03ACTBEHHO-MUTLEBOr0 BOAOCHAOXeHNs. OHY
0XBaTbIBAKT 3KCMNyaTUPYEMbIA BOAOEM M HacTb HacceliHa ero NuTaHus.

OCHOBHble Tpe6oBaHMA K MPOEKTUPOBAaHMNIO 30H CaHUTAPHOM oxpa-
Hbl onpegenaoTcas KMK 2.04.02-97. 30Ha caHUTapHOM OXpaHbl UC-
TOYHWUKA BOLOCHAOXEHUNA B MecTe 3a60pa BOLbl COCTOMUT W3 TPEX MOSACOB,
B K&XAOM M3 KOTOPbIX YCTaHaB/MMBAOT 0COObLI/ PEXUM, CAHUTAPHbINA
Haf30p M KOHTPO/b 3a Ka4ecTBOM BOJbl B UCTOUHMKe. [MepBblil nosc —
30Ha CTPOroro peXxuma, BTOPOIA U TPeTUiA —PEXMMOB OrpaHNYEHMS.

MpoeKT yKasaHHbIX 30H pa3pabaTbiBaeTCs Ha OCHOBE faHHbIX CaHU-
TapHO-TOMNorpaduyeckoro 06cnefoBaHns TEPPUTOPUIA, a TakxKe rMapo-
reosIorMyecKnx, rmaponiormyecknX, NHXeHepHO-reo/IorMyecknux n T1o-
norpagmyecknx matepuanos. OnpefensoTcs rpaHULLbI NOACOB 30H, Ne-
peyeHb MEPOMPUATHIA NO UX OPraHM3aL MM 1 CAHUTAPHbIA PEXUM B HUX.
OH cOornacoBsbIBaeTCA C OpraHamMm 1 yUYpeXKieHUAMN CaHUTapPHO-3Nnae-
MWUOIOrMYECKOI CNy>6bl, OpraHamun no perynnpoBaHnIo MCMonb30Ba-
HUA 1 0XpaHbl BOJ, 3aMHTEPeCOBaHHbIMY OpraHn3aunsaMm 1 MeCTHbIMU
opraHamm BfiacTu.

"paHnLbl NepBOro Nosca 30HbI CAHUTAPHOM OXpPaHbl MOBEPXHOCTHO-
ro UCTOYHMKA OrpaHUYMBAIOT UCTOYHUK B MecTe 3abopa BoAbl U N0-
WanKy, 3aHMMaeMyto BoZ03abopamu, HACOCHLIMU CTaHLUUAMU, OYNCTHbI-
MW COOPYXEHUSMU U pe3epByapamu YUCTON BOAbl. ['paHULa NepBOro
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nosica ycTaHaBNMBaEeTCA B LEAX YCTPaHEHUS BO3MOXHOCTU C/Ty4aiiHOro
N/IN YMBbILLNIEHHOT 0 3arpsa3HeHns BoAbl B HEM. OH 0XBaTblBaeT akBaTo-
pUIO peK 1 NoABOAALMX KaHa0B He MeHee Yem Ha 200 M OT Bofo3abopa
BBepxX No TeyeHntio n 100 M BHMU3 MO TeyeHuto. Mo npunerarowemy
Gepery rpaHuLa nosica NPOXoAMUT Ha PacCTOSHUM He MeHee YeM 100 m oT
NMHUK ype3a BOAbl NPV MaKCUMaibHOM YpoBHe. [pu LWMpKUHE pekun n
KaHana go 100 M B NepBbIil MOSAC 30HbI BXOAUT YacTb MPOTUBOMNOOXKHO-
ro 6epera (Mo OTHOLLUEHWUIO K BOA03abopy) WMPUHOWA 50 M OT ypesa
BOAbI, Npy GONbLUEN WNPUHE —aKBATOPUA LUNPUHOIA He MeHee 100 m.

30Ha caHMTapHO OXpaHbl MEPBOro Mosca A5 BOLOXPAHWUINLLY, W
03ep 0XBaTbIBaeTCA rpaHuLeit, npoxoasieii Ha pacctosHum 100 m oT
BOf03abopa No akBaToOpuUM UCTOYHMKA BO BCEX HarpaBfeHUAX, a Mo
npuneraroLiemy K Bogosabopy 6epery —Ha pacCTosiHMmM He MeHee 100 M
0T ype3a BoAbl. Ecnu Bof03a60p KOBLLIOBOr0O TMNA, TO B FpaHuLibl BXO-
OAT BCS NAoWafb KOBLUA U TEPPUTOPUS BOKPYT HEro NOa0coi He Me-
Hee 100 m.

BTOpoi1 mosic caHMTapHO 30HbI OXBaTbIBAET TEPPMTOPUIO MO 06EUM
CTOpPOHaM pekn Ha pacctoaHmn 500—1000 M oT ype3a Boabl. GOKOBLIE
rpaHuLbl 3aBUCAT OT pefibetha MeCTHOCTU. "paHMLa BTOPOro nosica BHU3
Mo TEYEHUIO PEKU MPUHUMAETCHA Ha PaccTofaHMn He MeHee 250 M OT
MecTa Bofo3abopa. BBepx N0 TeYEHUIO PEKM ee Ha3Ha4alT UCXOAA U3
npo6era BoAbl OT Hee A0 BoA03abopa B TeueHne 3—5 cyT B 3aBUCMMOC-
TV OT KAMMATUUYEeCKUX YCNOBUIA NpU cpefHEMECAYHOM pacxofe BoAbl
95 %-Hoi obecnevyeHHOCTM. Ha cyqoX0AHbIX peKax U KaHanax B rpa-
HUL bl BTOPOTrO Mosica BKAKOYAOT akBaTopuio, NnpueratwLyto K BoL03a-
6opy B Npegenax hapeartepa.

[na BoLoemMOB rpaHunua BTOPOro nosica HasHa4vaercs B paguyce 3—
5 KM no BCeli X akBaTOpuW, YTO 3aBMCUT OT HanpaBfieHUs BETPOB.
bokoBas rpaHunua Ha3HayaeTCs Tak e, KaK U Ha peKax.

"paHuLbl TPETHErO NOSACA 30HbI NOBEPXHOCTHOIO MCTOYHMKA BOLO-
CHabXeHMA [O/MKHbI O6blTb BBEPX M BHU3 MO TEYEHWIO BOLOTOKA U/ BO
BCe CTOPOHbI MO aKBaTOpMM BOAOEMA TakKMMW XXe, KaK AN BTOPOro
nosca.

[ns noj3eMHbIX UICTOUHUKOB rpaHuLa nepBoro nosca nNpoxoauT B
paguyce 30 M OT e[JMHUYHOIO BOA03a60pa (CKBaXMNHA, LWaXTHbIA KO/0-
Jley, Kantax), eciv UCTOYHUK HafeXHO 3alluLLeH; Npu OTCYTCTBUM ra-
paHTUW HafeXHOM 3aWunThl FrpaHMLa nosica NPOXo4uT B paguyce 50-Tu M.
TeppuTOpMa NEPBOro Nosca AoMXHa ObITh CNIAHMPOBaHa, 03e/leHeHa U
OrOpOXeHa, a Ha akBaTOPUUN MOBEPXHOCTHbLIX UCTOYHUKOB MOCTaBMEHbI

19



npegynpeanTesbHble 3HaAKW. B 3TUX rpaHuuax 3anpelieHbl BCe BUfbI
CTPOMTENBbCTBA, He CBA3aHHbIE C OCHOBHbIM NPOW3BOACTBOM, NMPOXWBa-
HWe NoJei, KynaHue, BOAOMON ¥ BbINac CKOTa, IOBAS pbiObl, CTUPKA
6enbs, NpUMeHeHMe yL00peHNiA N A40XMMUKATOB, py6Ka neca.

paHuUbl BTOPOro nosca 30Hbl CAHWTApPHOW OXpaHbl NOA3eMHOr0
MCTOYHMKA YyCTaHaB/NBAIOTCA A4/15 3aWUThl BOGOHOCHOIO ropu3oHTa OT
MUKPOOBHbIX 3arpssHeHuii. OCHOBHbLIM MapameTpoM, OMNpPeLensatoLLum
paccTosiHMe OT BoZ03abopa 10 rpaHuLlbl, ABSETCA BPEMSA NePesBUXeHUs
MUKPOOHOr0 3arpsa3HeHmns ¢ NOTOKOM NOA3eMHbIX BOZ K BOL03a6opy,
KOTOPOE NPUHMMAaETCA B 3aBUCMMOCTU OT KAMMaTUYECKUX YCNOBUIA 1
3aliMLWEeHHOCTM NoA3eMHbIX Bog oT 100 go 400 cyTok.

paHMLUa TPeTbEro nosica 30HbI CAHWTAPHO OXpaHbl MOA3EMHOTIO
MCTOYHMKA BOLOCHAGXEHUA OonpeensieTcsd pacyéToM, YUMThIBAKOLLUM
BPeMSs NPOABMXXEHUA XUMNYECKOT0 3arpsisHeHUs BOAbl 0 BOf03abopa,
KOTOPOEe A0/HKHO ObITh 60/bLLE MPUHATON MPOACIKUTENILHOCTY SKCMY-
aTauuu Bofo3abopa, HO He MeHee 25 fieT.

30Ha caHMTapHOI 0XpaHbl BOAOBOAOB YCTPanMBaeTCs B BUAE CaHU-
TapHO-3alUTHON nonocel. LLInpnHa nonockl Ans BOJOBOAOB, NPOX0OAS-
LMX MO HE3aCTPOEHHON TeppuUTOPUY NPUHUMAETCH OT KpalHMUX BOAO-
BOJ0B:

—TNpWU NPOKIagKe B CyXuX rpyHTax —He MmeHee KOM npu guametpe
o 1000 MM ¥ He MeHee 20 M Mpu GOMbLIMX AMaMeTpax; B MOKPbIX
rpyHTax —He MeHee 50 M He3aBMCKMMO OT AUAMETPA;

—Tpy NpoKNagKe BOAOBOA MO 3aCTPOEHHON TeppUTOPUN LNPUHY
Mon0Ckl MO COrNacoBaHuio C 0OpraHaMm caHUTapHO-3NUAEMUMONOrnyec-
KOW CNy>K6bl JONYCKAETCA YMEHbLUATD;

—B npefenax CaHWTapHO-3allMTHO MOMOCHI BOLOBOAOB O/MKHbI
OTCYTCTBOBAaTb UCTOUYHWMKM 3arpsA3HEHNS MOYBbLI U TPYHTOBLIX BOZ, (Y60p-
Hble, NOMOIiHbIE AAIMbI, HABO30OXPaHUAMLLA, NMPUEMHMUKN Mycopa U ap.).
Ha yyacTkax BOOBOJOB, e nonoca rpaHNYmT € yKasaHHbIMU 3arpss-
HUTENMK, cnegyeT NPUMeHATb N1acTMACcCOBbIE UKN CTaslbHble TPYObI.

Ha TeppuTopmnun CeNbCKUX Y NMPOMbILLNEHHbIX NPeANPUATUIA 40-
nyckKaeTca Npoknagka BOAOBOAOB U3 CTalbHbIX TPY6 B CTa/lbHOM KO-
XYXe Npu cornacoBaHUmM ¢ opraHamy CaHMTapHO-3MUAEMUONOT NYECKOM
CNyX0bl.

CaHnNTapHO-3aLUUTHYIO 30HY OT NPOMbILLIEHHbIX U CETbCKOXO035M-
CTBEHHbIX NPeAnpuUATUIA 4O COOPYXEHWIA CTAHLMWIA MOATOTOBKN NUTbLE-
BOW BOAbI HAANEXUT NPUHUMATb KaK AN HAaCceNEHHbIX NYHKTOB B 3aBU-
CMMOCTHU OT KJ/lacca BPeLHOCTW MPOV3BOACTBA.
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KOHTpO/IbHbIE BOMPOCHI:
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20.
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. Ponb BOAbI B >KM3HW YesioBeka.

Kakune Tunbl UCTOYHMKOB CUCTEM BOAOCHAOMKEHUSI W3BECTHbI?

Kakne WCTOYHMKM OTHOCATCA K MOBEPXHOCTHBLIM?

Mo>KeT nn BOAOXpaHUMLLE ObITb MCTOYHMKOM NUTLEBOrO BOAOCHAO>KEHUA?
Kakne WCTOYHWMKM OTHOCATCA K NOA3EMHbIM?

Ha ocHOBaHWWM KaKuX HOPMaTMUBHbIX AOKYMEHTOB BblGMPAeTCH TWUM UCTOYHM-
Ka?
Kakue MCTOYHUKM MPUHMMAOTCA B MEPBYK OuYepedb AN NUTLEBbLIX Lenei?
Korga Ans NUTbeBbIX Leneil UCnonb3yloTCs MOBEPXHOCTHbIE UCTOYHUKN?
Vcnonb3yeTcs M NOA3EMHbIE UCTOYHUKN AN NPOU3BOACTBEHHbIX LEnein 1 Ha
NONNB CENbX03KyNbTYp?

Yem xapakTepusyloTCA MOBEPXHOCTHbIE UCTOYHUKM? [loyemMy TOMbKO npu OT-
CyTCTBUMN MOA3EMHbLIX BOf XOPOLUEr0o KayecTBa OHWM MOTyT 6blTb MCNONb30Ba-
Hbl AN NNTbEBbIX Lieneii?

MoryT 71 BOAbl MOBEPXHOCTHbLIX UCTOYHUKOB 6e3 MpesBapuTenbHOW OUYUCTKU
CNONMb30BATbLCA ANA MUTLEBbLIX LEenen?

Uem B OCHOBHOM 3arpsi3HeHbl MOBEPXHOCTHbIE WCTOYHUKN?

Kakve 3aTpaTbl He06X0AUMO yunTbiBaTb Npy BbibOpe BapuaHTa No Tunam
NCTOYHMKA ?

Lns yero HeobxogMmo npefycMaTpuBaTb 30HY CaHWTAPHOW OXpaHbl UCTOYHM-
KOB W COOPY>KEHWIA CUCTeMbl BOAOCHAGXKEHNS?

B Kakux [OKymMeHTax npuBefeHbl TpeboBaHMA K YCTPOACTBY 30H CaHWTapHOIA
oXpaHbl ?

OT Yero 3aBUCAT pasmepbl 30HbI CTPOrOro peXknma fas oxpaHbl NOA3EMHbIX
NCTOYHNKOB?

OT Y4ero 3aBUCAT pasmepbl 30Hbl CTPOroro pe>kuma [Ans oxXpaHbl MOBEPXHOCT -
HbIX WUCTOYHUKOB?

Kak Ha3HavaeTcs paccTOfHWe OT CKBa>KWHbI [0 rpaHulbl nepeBoro nosca?
Kak HasHauyaeTCsl 30HAa CaHUMTApPHOA OxpaHbl BOAOBOAOB?

Kakne 3anpeTuTeNbHble Mepbl MPUMEHATCA NpPW YCTPONCTBE 30HbI CaHWTap-
HO/ OXpaHbI?

Ha OCHOBaHMM KaKMX AaHHbIX BbIMOAHAETCSA NPOEKT 30H CaHUTAapHOW OXpaHbl?



Masa 3. CXEMbl U CUCTEMBbI
BOAOOCHABXEHIWNA

3.1. Cnctembl BOAOCHAGXEHMS, €€ OCHOBHbIE 3/1EMEHTDI

Mog cucTemoli BOLOCHabXeHNS nofpasyMeBaeTcs KOMMNJIEKC COOpY-
XEHUI, HEOOXO0AUMbIX A4N15 CHabXeHUs BoAoW noTpebuTeneli B He0bxo-
OUMOM KONM4ecTBe, TpebyeMOro kayecTsa 1 nog TpebyembiM Hamopom
npu obecrneyeHnn HaAeXHOCTUN Ux paboTkl. B cocTaB coopyXeHuii cuc-
TeMbl BOAOCHAGXEeHNS BXOAAT:

—BOJONPUEMHbIE COOPYXEHNS;

—BOJ0ONOABLEMHbLIE COOPYXXEHUSA, T.. HACOCHbIE CTaHL MK, NoAar-
WMe BOAY K MECTaM €& QUMNCTKMW, XpaHeHNs UAKN NOTPebaeHns;

—COOpPYXXeHUs AN O4YNCTKMN BOAbI;

—BO/0MPOBOAHBIE CETU, CyXKallyne ANs 4OCTaBKU U pacrpegeneHus
BOAb;

—O6allHN 1 pe3epByapbl 415 PeryMpoBaHUS 1 XpaHeHWs 3anacos
BOAbl.

BbI60p CXeMbI U CUCTEMbI BOLOCHAOXEHNS OCYLLECTBAAETCA Ha OC-
HOBaHWUW TEXHUKO-3KOHOMUYECKOT0 CpPaBHEHUS! BAPUAHTOB C YYETOM
0COOEHHOCTEN 00BEKTOB, TPEOYEMbIX PACXO/0B Ha PA3/IMYHbIX 3Tanax nx
pasBUTMS, NICTOYHMKOB BOAOCHa6XeHUS, TPe60BaHUIA K Harmopam, Kave-
CTBY BOAbI M 06ECNEYEHHOCTU eé nofaun.

Mpwn conocTaBneHun BapnaHToB, cornacHo KMK 2.04.02.-97, gonx-
Hbl 6bITb 060CHOBaHbI: CTOYHNKUN BOLOCHABXEHWS, CTEMEHb LieHTpau-
3auMn CUCTEMbI U Lienecoob6pasHOCTb BbIENEHUS T0KaNbHbIX CUCTEM
BOLOCHabXeHWs, 06beNHEHNE NN pa3feneHne COOPYXeHU 1 ceTei,
30HMpPOBaHNE CUCTEMbI BOAOCHABXEHNS, NMPUMEHEHNE 00beANHEHHBIX
CUCTEM WM NIOKaNbHBIX CUCTEM 060POTHOTO BOLOCHAOXEHUS U T.4.

CocTaB COOpPYXXeHWUIn BblOMPatOT B 3aBUCMMOCTU OT TPeOOBaHMUIA,
npesbABASEMbIX NOTPEOUTENEM, 1 KayecTBa BOAbI B MPUPOAHbIX NCTOY-
HMKax BOAOCHabXeHus. o cxemoil BOAOCHaOXeHUs NOHUMaKOT Mo-
cnefoBaTefibHOe PacrnonoXeHne COOPYXEHWA OT MCTOYHMKA 0 NOTpeoun-
Tensl, B3aMMHOE PacnofIoKeHMe X OTHOCUTENbHO APYT Apyra.

LleHTpann3oBaHHas cMcTeMa —aTo CUCTEMA BOLOCHaGXEHUS, npu
KOTOPOI BOAA M3 OLHOFO WM HECKOMbKUX MCTOYHWMKOB MOCTYMaeT B
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o0LLyt0 BOZOpacnpefennMTe/lbHy0 CeTb MW CHayana B OAWH WU He-
CKOJ/IbKO pe3epBYyapoB, a M3 HUX —B 0OLLYI0 CeTb, NUTAIOLLYO BOAOM
BeCb 06BLEKT AaHHOI cucTembl. BogocHabxeHne Bcex notpebutenein B
3TOM C/ly4yae OCYLLeCTBAAOT U3 e4UHOI BOAONPOBOAHON cucTeMbl. Mpu
3TOM B0OJ03a60pHbIE, BOLOMOLbEMHbIE Y OUUCTHbIE COOPY>KEHUSA paccUm-
ThIBAKOTCA Ha Nofjavy BOLbl BCEM MOTPe6UTENAM, HAXOAALLUMCS B 30HE
[efCTBMA CUCTEMBI, U paboTaloT MO COrnacoBaHHOMY rpaduky.

CuncTeMbl BOAOCHAOXEHNA MOXHO pa3fennTb Ha X03MCTBEHHO-MNK-
TbeBble, NPOU3BOACTBEHHbIE U MPOTUBONOXAapHbIe. MoOMUMO 3TOro Boga
MCNonb3yeTcs A5 MONKM yNuL, Npoe3fos, NoLLajen, a TakKe NonNBKM
3e/leHbIX HacaXeHui 1 apyrux uenein. CTeneHb 06beUHEHUSA PYHK-
LKA, BbINO/THAEMbIX BOAOMPOBOAAMM, ONpeaeNseTca UCXOAS N3 TEXHU-
KO-3KOHOMUYECKMUX COOBpaxeHNn. CUCTeMbl BOAOCHAOXEHMSA MOTYT
6bITb 06beAMHEHHBIMU (e4MHbIMK), pa3fe/lbHbIMU 1 HEMOHO pasfesb-
HbIMMW.

B 3aBucMMOCTM OT BMAa 06beKTa, CHabXaeMoro BOAOM, CUCTEMbI
6bIBAKOT rOPOACKUMU, NMOCENKOBLIMW, NMPOMBbILIAEHHbIMU U T. M. Mpu
3TOM OHWM MOryT o6ecneunBaTb BOLOWN KaK OAUH 00BLEKT, Tak U rpynny
O[JHOPOAHbLIX 1 Pa3HOPOAHLIX NOTPebuTeneil Ha TeppuTOpPMM panoHa.

Ha nNpombILWNEHHbIX NPeAnpUATUAX B 3aBUCMMOCTU OT CXEMbI UC-
NoNb30BaHWA BOAbI CUCTEMbI KNacCUPUUMPYIOTCS Ha MPAMOTOYHbIE, Ha
NPSMOTOYHbIE C MOBTOPHbLIM UCMO/b30BaHNEM BOAbI 1 060POTHBIE.

LleHTpann3oBaHHbIE CUCTEMbI BOJOCHAOXEHMWSA N0 CTeneHn obecne-
YeHHOCTK nofayn BoAbl nogpasgenatorcs, cornacHo KMK 2.04.02-97,
Ha Tpu Kateropun. Kateropus cucteMbl onpeaensieTcs no 4onyckaemoli
CTeneHU CHUXeHUs Nofayn BOLbl Ha X03SNCTBEHHO-NUTLEBLIE U MPOU3-
BOLCTBEHHbIE HYX/bl B MPOLEHTaX U A/INTENIbHOCTM CHDKEHUA Nojavu
B CyTKax.

O6beNHEHHbIE XO3S9MCTBEHHO-MUTLEBLIE U MPOWU3BOACTBEHHbIE
BOLONPOBOAbI HACENEHHbLIX MYHKTOB MPUW YnCae XunTteneid B HUX 60-
nee 50 TobIC. Yyen. cnefyeTt oTHOCUTB K | kaTeropun; ot 5 o 50 TeiC.4uen.
— Ko Il kaTeropun; meHee 5 Thic.uen. —k Il kateropuu.

B 3aBMCMMOCTM OT NCTOYHUKA NUTaHWA BOLOW 06beKTa OHM Noapas-
[enaTcs Ha CUCTeMbl, 3abupatoLLme Bo4y U3 NOBEPXHOCTHbIX UCTOYHU-
KOB M 13 nof3emHbIX. Mo cnocoby nogayun Bofbl NOTPe6UTENAM CUCTe-
Mbl ObIBAlOT HaMoOpHbIMKW M H6e3HanopHbIMKU. Bo3MOXHa KOM6MHaumMs
3TUX cucTem nogayun sodbl. CucTeMa BOAOCHAOXEHNUS COCTOUT U3 CO-
Opy>XeHui ans 3abopa BOAbl U3 MCTOYHMKA, €e TPAHCMOPTUPOBAHMS,
06paboTKM, XpaHEHUA U perynmpoBaHns nojadu.
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CxeMbl pacnosioXKeHns BOAONPOBOAHbLIX COOPYXEHWI Pa3nyHbl 1
3aBUCAT OT MPUHATOrO UCTOUYHMKA BOAOCHABXKEHNS: €ro XxapakTepa, Mol -
HOCTW, Ka4yecTBa BOAbI B HEM, pefibetha MECTHOCTM 1 peXxMma BO0MoT-
peb6neHuns.

Mpu 3abope BOAbl U3 NOBEPXHOCTHOrO UCTOYHMKA (peka, BOAO-
XpaHunuile, KaHan, Mope 1 4p.) cxema BOAOCHabXeHUs npefycmar-
puBaeT: 3a60p BOAbl; MOABEM M NepeKaykKy ee HaCOCHOI CTaHUWEeN;
OYUMCTKY; TPAHCMOPTMPOBaHME K 06beKTaM BOAOCHA0XEHUS 1 pacnpe-
feneHue Mexay notpedbuTensMu; perynmpoBaHune pacxoga Boabl 4ns
CrNaXuBaHUs HepaBHOMEPHOCTM BOAOMNOTPE6NEHNSA C NOMOLLbIO pe-
3epsyapoB (puc. 3.1).

3abop BOAbI OCyLLEeCTBASETCA 6EPEeroBbIMU NN PYCNOBLIMU BOAO-
3a60pamm pasNnYHbIX KOHCTPYKLUIA. Ha 04NCTHbIE COOPYXXEHMA BOAa
nepeKaynMBaeTCs HAaCOCHOI cTaHumeli | nogbema. ocne NPoxXoXaeHns
npoLecca 04MCTKM OHa NoJaeTcs NOTPe6UTENH0 HACOCHOW CTaHuuei 11
nogbema.

B0O3MOXHO yCTPOICTBO HECKOMbKMX NOC/EA0BATE/IbHO NN Mapan-
NefbHO paboTaroLwmnx CTaHUWIA, YTO ONpesensieTcs TEXHUUYECKUMU N 3KO-
HOMUYECKUMMU YCIOBUSMMU.

CoopyXeHusa ans OYMCTKU BOAbI HEOOXOAUMBI 415 LOBEAEHMWS ee
KayecTBa 40 Tpeb6OBaHUiA, NpefbABAsSeMbIX K Helh noTpebuTensamu. Pe-
3epByapbl YMCTOM BoAbl (C60pHbIE pe3epByapbl) CAyXaT 4N perynmpo-
BaHUA peXkuma paboTbl HACOCHBLIX CTaHUUIA | 1 I MOgBEMOB U XpaHeHUs
aBapWiiHbIX N MPOTMBOMNOXaPHbLIX 06bEMOB BOAbI.

BopgoBofbl cnefyeT paccMaTpuBaTh Kak COOPYXKEHUS A8 TpaHcnop-
TMPOBaHWA BOAblI OT MecTa A06bIBaHMSA K MecTaM ee pacnpegenieHus.
OHK npefcTaBnatoT coboli cucteMmy Tpy6, MO KOTOPLIM BOAA MOCTyMaeT
K ropogy, MOCesiKy Uau NMPOMbILLIEHHOMY 00BLEKTY.

[na pacnpefeneHns BOAbl MO TEPPUTOPMM 00bEKTA M pasfayn ee
noTpebuTensaM ycTpanBaeTcs BOLONPOBOAHAsA ceTb. OHa npeacTaBnser
coboli cuctemy TpybonpoBOAOB, YIOXKEHHbLIX MO yAuLam, npoesgam u
T.4., 000py0BaHHbLIX HEO6X0AMMOI apMaTypoOii ANst PerynnpoBaHus, pe-
MOHTa, 0T60pa BOAbI Ha Lefiv NOXapoTyLUeHus, noavnea u T.4. Coopy-
XXEHUSA AN XPaHEHUS 1 aKKYMY/IMPOBaHUSA BObl —Pe3epByapbl U BOJO-
HanopHble 6alHW. OHU PerynmMpyroT PeXXnM paboTbl HACOCHOI CTaHLUK
Il nogbemMa n peXxxmm BOAONOTPeGEHNS.

MecTo pacnonoXXeHns BOLOHAMNOPHON 6allHK B 3HAYMTENIbHOW Mepe
onpegensietTcs penbeoM MecTHOCTU. Kak npaBuo, ee ycTaHaBNUBaOT
Ha BO3BbILIEHHbIX OTMETKaX C Lie/Ibi0 YMEHbLUEHUSI CTPOUTE/IbHOM CTO-
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nmocTu. OfHAKO B 06LLEM CyYae MeCTO ee YCTaHOBKU A0/MKHO onpeje-
NATLCS TUAPABANYECKUMU N TEXHNKO-3KOHOMMYECKMMI pacyeTaMm Cu-
CTeM Nojauun v pacnpeeneHuns Bojbl.

Ecnu 6aliHs Ha MeCTHOCTU pacrnonaraeTcs MeXzy HaCOCHOM CTaHLm-
ein 11 nogbema u ropogom (puc. 3.2.), TO Takas cuctema BOAOCHaBXeHNA
Ha3blBaeTCcs ¢ GallHel B Hayane ceTW; ecny No cxeme, NOKa3aHHOW Ha
pu1c., —TO CMCTEMOI BOJOCHAOXEHMSA C GallHen B KOHLE CeTh. BmecTo
BOAOHANOPHOW GallHM MOXET OblTb YCTAHOBMEH HA3EMHbI UK NOA-
3eMHbI1 HaMOPHbIV pe3epByap, ecnu B6/IM3K ropoaa MMerTCa AoCTaTou-
HO BbICOKME OTMETKU 3emMniM. EMKOCTM MOTYT 6bITb YCTAHOB/IEHbI U B
NPOMEXYTOUYHOE MOM0XEHNE NPU HaMUYMM BO3BbILLIEHHbIX OTMETOK B
yepTe HaCeNleHHOr 0 NyHKTa.

Cxema Bo0OCHabKeHMs Npu 3abope BOAbI N3 NOA3EMHOI0 NCTOUYHM-
Ka nokasaHa Ha puc. 3.2. [pu 0TKNOHEHUN KayecTBa NOA3eMHOM BOAbI
oT TpeboBaHmin 0 ‘1031950:2011 «Bopaa nuTbeBasi» B CUCTEME BOJOCHA6-
YXEHUA NpefycMaTprBaloT COOPYXKEHUNS ANS YNYULLEHUNA ee KadecTBa (Co-
OpPY>XeHUA MO 06e3xeNe3nBaHnio, YMAr4YeH1to, 0b6ecTopnBaHuto, on-
PECHEHWUIO U ap.).

CxeMa BoJoCHabXeHuWs 6yaeT ynpoLLeHa B c/lydae COOTBETCTBUA Ka-
4yecTBa BOAbl B UCTOUHWKe TpebyeMomy. Tora OUUCTHbIE COOPYXKEHUS, a
4acTo ¥ CBA3aHHbIE C HUMM pe3epByapbl U HACOCHas cTaHuus 1l nogbema
MOTryT OTCYTCTBOBATb.

Takas cxema BO3MOXHa, HanpumMep, Npu UCNONb30BaHMM apTe3naH-
CKMX BOA, He TPebYOLWMX OUNCTKN.

ECnun NCTOUYHUK BOLOCHABXEHUS pacnofoXeH Bbllle 0TMETOK CHab-
YKaeMolii BOAOW TeppUTOpPUK, TO NOSIBAAIOTCSA NPeANOCbIIKM AN nogavu
BO/bl MOTPeOMTENO CamMOTeKOM. K TaKMM MCTOYHMKAM OTHOCATCS rop-
Hble BOJOXPaHMANLLA W KUK, a TaKXKe HaMopHbIe apTe3naHCKMe BObI.
Mpn aTom oTnagaetT HeO6XOAUMOCTb YCTPOMCTBA HACOCHbLIX CTaHLMIA,
nepeKayMBatoLLMX BOAY OT MCTOYHMKA NUTaHUS A0 noTpebutens. Mpu
3HaYUTENbHON yAaNeHHOCTU NOTPebuTens OT UCTOUYHUKA MOXET BO3-
HUKHYTb HEOBXO0AUMOCTbL YCTPOWCTBA NOCNEA0BaTEIbHO paboTatoLmux
HaCOCHbIX CTaHLWiA, NepekaynBatoLLMx Bogy No BogoBoLaM. Ecnuv ropog
MMEET Pa3BUTYIO TEPPUTOPUIO U CRIOXKHBIA NepeceveHHbIl penbed MecT-
HOCTW, TO ANS CO3[aHMs y abOHEHTOB TPpebyeMOro aaBneHuns ycTpanearoT
HECKO/1IbKO HACOCHbIX CTaHLMWA.

Mpn coBnafeHUn pexkmma paboTbl HACOCHbLIX CTaHLWUA N pexunma
BOAONOTPe6NEHNA HE06X0AMMOCTb YCTPOCTBA pe3epByapoB 1 GalleH A
PEryNNPOBaHNS PEXMMOB OTNafaeT.
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Takum 06pa3om, 06a3aTeNlbHbIMU 3/1IeMeHTaMy CUCTeMbI BOLOCHA6-
XEHUA ABNAIOTCA BOL03abOpPHbIE COOPYXXEHUS, BOAOBOLbLI U BOAOMPO-
BOLHaA CeTb.

[na noTpe6uteneld, pacnonoXeHHbIX Ha 3Ha4YMTe/IbHOM PacCTOAHUN
Jpyr OT Apyra B yC/oBuaxX geuumTa UCTOYHUKOB BOLOCHAOXeHWs, Npu-
MeHSAIOT rpynnosble (palioHHbIE) CUCTEMbI BOJOCHA0XeHUA. OHU CTPO-
ATCA AN TPYNN OTAE/bHBIX MPOMBILEHHbIX NMPeANpPUATHiA, rpynn Ky-
POPTHbIX NOCESIKOB W NPeanpuaTuii psfa panoHOB CebCKOXO03AACTBEH-
HOro NPoM3BOACTBA.

C uefnbio CHUXEHUSA BbICOKUX AaBneHWin B BOAOBOAAX BCMeACTBUE
6060 UX NPOTHXKEHHOCTU B OTAEMbHbIX Y31aX CETW YCTaHaBANBAOT
pesepByapbl, B KOTOpPble copacbiBaloT BoAy. Boga 13 aTux pesepsyapos
3abMpaeTcA HACOCHbLIMU CTaHUMAMU U NOALAETCS B MOCAeAYOLMNIA yyac-
TOK BOZI0BOJA, a TakXke K bamnsnexalium notpedutensm.

N3n0>KeHHbIe CO0BpaXKeHNs OTHOCATCS K CMCTEMaM BOAOCHa6XeHUs
KaK HaCceNeHHbIX NYHKTOB, TaK 1 NPOMbILEHHbIX NpegnpuaTuii. Cy-
LeCTBYHOT, OfHAKO, CUCTEMbI, CMeLnanbHO ycTpamBaemble Ans Lenei
MPOMBILL/IEHHOr 0 BOJOCHA0XeHUS (MPAMOTOYHAS, C MOBTOPHbLIM UCMO/b-
30BaHMEM BOAbl, 060pOTHas 1 ap.).

3.2. Knaccuimkaums cuctem BogocHabKeHNst

CuncTeMbl BOAOCHAGXEHNS KnacCuULMpPYHOTCa No CneayoLmMMm npu-
3HaKam:

1. Tlo Ha3Ha4eHWO —pa3nnyaroT CUCTEMbI BOAOCHAOXEHUS Hace-
NEHHbIX MECT; CUCTEMbI MPOM3BOCTBEHHOI0 BOJJOCHAOXEHUS, KOTOpPbIE,
B CBOIO O4epefp, pa3imyatoT N0 0TPacsM NPOMbILLIAEHHOCTU (TENMOBbIE
3N1eKTPOCTaHLMMW, METATYPrMYECKME 3aBO/bl U T.4.); CUCTEMbI CE/TIbCKO-
X035IMCTBEHHOI0 BOAOCHAOXEHUS.

Mpw 06Ccny>XMBaHMM OAHOI CUCTEMOW BOJOCHAOXEHNSA psija 06beK-
TOB YCTpanBatoT rpynmnoBble CUCTEMbI BOAOCHABXEHNS.

B npeaenax ogHOro 06bekTa Npu 06beAMHEHUN PA3NNYHBIX (YHK-
WA yCTpamBalOT CUCTEMbI X03ANCTBEHHO-NUTLEBOI0, X03AMNCTBEHHO-
NPOTMBOMNOXAPHOI0 U X035CTBEHHO-NPOMN3BOACTBEHHOIO BOJOCHA0XXE-
HKS.

2. Mo xapaKTepy MCronb3yeMbIX MPUPOAHbLIX MCTOYHMKOB pa3nnya-
FOT CUCTEMbI, MOy4YatoLL e BoY U3 NOBEPXHOCTHbIX MCTOYHMKA B CUC-
TeMbl, OCHOBaHHbI€ Ha NO/J3eMHbIX NCTOYHUKAX; CUCTEMbI CMELLIAHHOT O
Tnna —npu UCNOJb30BaHUM UCTOYHWKOB Pa3NNYHbIX BU/OB.
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3. Mo cnocoby nogayy Bofbl pasinyatoT CUCTEMbI cCaMOTeuHble (rpa-
BUTALMOHHbIE); CUCTEMbI C MOJayei BoAbl HACOCAMM, a TaKXKe 30HHbIe
CUCTEMbI, FAe BOAa NOAAETCS B OTAE/NbHble PaiioHbl OTAENbHBIMW HacoC-
HbIMMW CTaHLMAMM.

3.3. Pexknm paboTbl COOPYXKEHWIA CUCTEMBI
BOJOCHa6>KeHs

Mocne onpegeneHns pexxvMa BoL0NOTPebNeHNS, MOXET 6bITb yCTa-
HOBJIEH PEXXMM NOJayu U PeXKuM paboTbl OTAENbHbIX COOPYXEHUI CUC-
TeMbl BOAOCHAOXeHUSA. COOPYXKEHMA LOMKHbI BbITh paccuMTaHbl Ha pa-
60Ty B CYTKM MakcumanbHOro sogonoTpebneHns. HacocHas cTaHums
BTOPOro nofbéma fo/KHa NofaBaTh 3a CYTKU MOJHbIA CYTOUHbIN pac-
Xo[,.

Mpw 0QHOCTOPOHHEN CXeMe NUTaHUS Nojaya BOAbl OCYLLECTB/AETCH
OT OfJHO HAcOCHOW cTaHuuMK. BogoHanopHasa 6aliHa pacnosoXxeHa B
Hauane BOAOMPOBOAHOM CETW.

Hapwuc. 1.1 rpadmk BogonotpebneHus npeLcTaBnseT peXxKum pacxo-
[l0BaHWs B TeUeHWe cyToK. I"pathmk paboTbl HACOCHOM cTaHumK 1l nogbéma
Ha3HayaeTcsa B 3aBUCMMOCTM OT MPUHATOrO rpaduka BoLONOTPe6IeHUS.
Ho rpatuk BogonotpebaeHns MOXeT TOYHO He COBNafaTh C rpauKom
nogauyu Bogpl. Mpu nogaye BOAbI HacocaMmn onpeseneHHoOW NPoOn3BOAN-
TeNbHOCTU B OTAe/bHbIE Yacbl CYTOK KOMMYECTBO MOJAHHOW BOAbl HE
OyfeT coBnafaTtb C KOMYECTBOM M3pacxofoBaHHOW. Ecnu npegnono-
XXWTb, YTO Ha HACOCHOI cTaHumMu Il nogbéma ycTaHOBMEHO ABa pabo-
Ymx Hacoca, M3 Kotopbix | paboTtaet B nepuog ot 0 Ao 4-X 4acos,
nogaeas 2,5% cyTo4Horo pacxoga; Il Bctynaet B paboTy B 4 yaca u
paboTaeT 4o 24-x YacoB; 006a arperata B cymme nogatoT 4,5% cyTOYHOro
pacxoga. Ha rpagumke, npefcrasieHHOM Ha puc. 2.3 NMHUSA 1 noka-
3bIBaET BOAOMNOTPe6eHMe NO Yacam CyTOK, a paboTa HacOCOB NokKasaHa
NYHKTUPHOI NuHMel 2. InHns 3 noKasbiBaeT CPeAHEYaCcoBO pacxos
3a cyTku. CornacHo rpauka HacocHasa cTaHuusa nopaéT
(2,5%4 + 4,5*%20) = 100%, T.e. CTO/LKO XK€, CKOJIbKO pacxofyeT ropog.
Ho B oTAeNbHbIe Yachl KOMYECTBO NOLaBaeMOl BOAbl He PaBHO Konnye-
CTBY pacxofyemoii Bogpl (60nbLUe NN MEHbLLE).

PaccmMOTpeHMe COBMECTHbIX Fpag)MKoB Nojayn 1 pacxofa Bofbl No-
SICHSIET PO/ib BOJOHANOPHO GaLllHN.

T.e. N36bITOK BOAbI NOCTYNaeT B 6allHIO, a HEAOCTAaTOK NoJaéTcs U3
6alwHN. BogoHanopHasa 6allHs BbIMOAHSAET POSb PErYANPYHOLLErO CO-
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OpYy>XeHUs —yBA3bIBaeT BOAONOTPebAeHNe N Nojavy BOAbl HACOCHOA
CTaHUMel.

B 3aBMCYMOCTM OT pa3mMepoB BOAONPOBOAOB YMCO0 CTyNeHel rpagm-
Ka paboTbl HacocHoOl cTaHuum Il nogbéma KonebneTcsa oT OAHOrO A0
TPEx.

B HEKOTOpbIX CMCTEMaX NPOM3BOACTBEHHbLIX BOLONPOBOAOB NOTPed-
NeHue BOAbI B TeUEHUE CYTOK PaBHOMEPHO W YCTPOWCTBO Perynmpyto-
LLMX COOPY>XEHWIA BOO6LLe He TpebyeTca. Hacockl MOryT nogaBaTh BOLY
B CETb, HE MMEIOLLYIO BOLOHAMNOPHbLIX 6alleH UM HanopHO-perynupyto-
L MX pe3epByapos.

Wcnonb3oBaHme 6e36alleHHbIX CUCTEM SBAETCH IKOHOMUYHbIM Npu
OTHOCUTE/IbHO HeBO/bLUMX 3HAYEHUAX KO3(h(PULMEHTa YaCcOBOW Hepas-
HOMEPHOCTM pacxoja BoAbl. IHaue B TaKUX CUCTeMax BO3pacTaeT CTO-
MMOCTb 3HEPTUN NPY Mojayve BOAbl C 3aBbILLIEHHbIMU HaMopamu.

Mocne TOro Kak NpuMHAT rpankK BOAONOTPebNeHUS U HaMeYeH rpa-
(MK paboTbl HACOCHOW CTaHLMWM BTOPOro noAwéma, onpegensercsa pe-
XUM paboTbl COOPYXEHUI, HENOCPeACTBEHHO CBSA3aHHbLIX C HACOCHOIA
CTaHUMen. Pexum paboTbl BOAONPOBOAHONM CETW onpeaenseTca 3afjaH-
HbIM PEXUMOM BOLOMOTPEONEHMS.

Pexxnm paboTbl BOAOBOAA COBNALAET C PEXXUMOM paboTbl HACOCHOIA
CTaHLMW BTOPOro NoAbEMa; pexnum paboTbl BaliHK 1 eé EMKOCTb onpe-
LensaTca COBMECTHbIM B/IMAHMEM PEXMMOB Nojayn Bofbl Hacocamm 1
noabéma 1 BoAoNoTpebaeHNEM.

B cucteme BogoCHa6XXeHUsA HacoCHas cTaHumMs | nogbéma ceasaHa ¢
BOLONPUEMHBLIMU U OYUCTHBIMK COOPYXeHUAMU. KonnmyecTBo BOAbI U
COOTBETCTBEHHO pa3Mepbl 3TUX COOPYXXeHUIA B3aMMOCBs3aHbl. [1osaTomy
HacocHas cTaHuma | nogbéma fonXHa paboTarb, BO3MOXHO, 60/bLLee
YMC/I0 YACOB B CYTKM.

MpakTuyecky NoYTK Ha BCEX BOAOMPOBOAHbLIX CUCTEMAX NPUHUMA-
eTCca KpYrnocyToyHas paboTa HacOCHOW cTaHuuu | noagLéma, Bogonpu-
EMHbBIX 1 QUNCTHbLIX COOPYXXEHUIA.

PesepByapbl YACTON BOAbl YBA3LIBAOT PEXUMbI Pa6OTbl HACOCHbLIX
cTaHumii | n 11 nogbéma.

MocTynaeT Boja B pe3epByap C O4YUCTHbLIX COOPYXEHUI B COOTBET-
CTBUU C PEXXMMOM paboTbl HACOCHOW cTaHLMK | noabéMa, a 3a60p BOAbI
OCYLLLeCTBAETCS B COOTBETCTBUN C PEXUMOM paboThl HACOCHOW CTaH-
uum 1l nogbéma. Perynupytowmii 06EM B pe3epByape YMCTOM BOAbI
onpefenseTcs Ha OCHOBAHMMW PEXUMOB PaboTbl HACOCHbLIX CTaHLMiA | 1
Il nogbéma.
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KOHTpONbHbIe BOMpPOCHI:

© O N A WN

10

11.
12.

13.
14.
15.

UTO HasblBaeTCsA CUCTEMOI BOJOCHAGMKEHUA?

Kakne coopy>keHus BXOAAT B COCTaB CUCTEMbl BOJOCHAOMKEHUA?
OCHOBHbIE CUCTEMbI BOAOCHAOXKEHNA.

Kakas cucTema BOAOCHAO>KeHUS HasblBaeTCH LEHTpPaIu30BaHHOA?

B 3aBMCMMOCTU OT Yero Ha3Ha4yaeTCA KaTeropus BOAONPOBOLOB?

Mo KakuM npusHakam KnacCUULMpYIOTCA CUCTEeMbl BOAOCHAGXKeHUA?

. Kakue pasnuyaloT CUCTEeMbl N0 HazHAYeHU?

Kakue pasnuyaloT CUCTEMbl MO XxapakTepy NPUPOAHbLIX UCTOYHUKOB?
. Kakue pasnnyaloT cucTeMbl N0 Cnocoby nojayn Bofbl?

Uem onpefensieTca MeCTO PacnofodKeHus BOAOHAMNOPHON GaluHn?
UTo perynmpytoT pesepeyapbl ¥ BOLOHAMNOPHbIE GallHW?

C KakuM pe>KuUMoM [0/MKHbI BbITb YBA3AHbI PEXXUM MOLAYN U PEXKUM
COOPY>KEHUIA ?

B kakom pe>kume paboTaeT HacocHas cTaHuua | nogbéma?
Kakyto ponb BbINONHSET BOZOHANOPHas baliHa?

Korga 3koHOMMYecKn LenecoobpaseH GesballieHHbIA BapuaHT?



Mnasa 4. BOJO3ABEOPHBIE COOPYXEHWUHA

4.1. Coopy>keHuns ans 3abopa noazeMHbIX BOf

4.1.1. Cxema 06pa3oBaHMs MOA3EMHBLIX BO,
Tunbl NoA3eMHbIX BOJ

[N nony4yeHMs BbICOKOrO KauyecTBa BOAbl AN MUTHEBbIX Lenei
LWWMPOKO MCMOMb3YTCA NOA3EMHbIe BOAbI. 1043eMHble BOAbl 3a/1erarT
Ha Pa3/INYHbIX FNyOGMHAX U B pas/IMyHbIX FOPHbLIX NOPOAAX.

Mopa3emMHble BOAbI 06pa3ytoTCs B NycTOTax pas/iMyHbIX NOpoA. Pas-
NNYatOT ABA OCHOBHbIX TUMA NOA3EMHbIX BOA —O€e3HanopHble 1 Hamnop-
Hble. FOPU30HTbI 6E3HANOPHbIX BOJ HE MMEKOT CMIOWHOr0 HEMPOHMLa-
emMOoro MoKpbITUs. B Takux ropnsoHTax ycTaHaBNMBAaeTCS CBOOOAHbIN
YPOBEHb BOfbl, FNy6MHA KOTOPOrO COOTBETCTBYET MOBEPXHOCTU BOAO-
HOCHbIX nopog. MnacT, coaepykaLynii Nog3eMHY0 Bofy, Ha3blBaeTCs BO-
[OHOCHbIM FOPU30HTOM.

Puc. 4.1. Cxema 06pa3oBaHWUS MOA3EMHbIX BOA:
/ —nouseHHaa Boga; |1 — rpyHTOBbIE BOAbI;
111 —me>knnacToBble (apTe3naHCKne) Bofpbl
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BO/JOHOCHbIM FOPM30OHTOM MOXET 6bITb Nt06as nopuctas UK Tpe-
WwK1HoBaTas nopoga (necyaHo-rpaBuiiHbIe NOPoAbl, NecYaHUK, 13BECT-
HSAK W Apyrue). BogoHenpoHMLaeMble UK CNa6onpoHULaeMble NAacTbl,
NOACTWNAKOLLME BOAOHOCHbI NNacT, Ha3blBAOTCS BOAOYMOPHbIMI Miac-
TamMmu “An Bogoynopamu (FAvHbI, TAVHUCTbIE CNaHUbl, CYTIMHKK, He
TPeLMHOBATbIE, N3BEPXKEHHbIE W AP. MOPOAbI).

Buabl Nog3eMHbIX BOA;

I. MouBeHHas Bofa 3aJepXXUBAETCA BOJOYNOPHbLIMU COSMU (TUHa,
NAOTHbIE CYT/TMHKW) U 3a/1eraeT y camoii NoBepxXHOCTU (MHOrAa Ha3blBa-
eTCs BepxoBoaKoii). ObpasyeTcs 3Ta Boga aTMOCePHbIMU OcagKamn u
He NpurogHa Ans uenei X03aACTBEHHOTO0 NUTLEBOr0 BOAOCHAGXeHUS,
T.K. COAEPXUT 60MbLLOE KONMMYECTBO OPraHUYeCcKMX 3arpasHeHUiA U He
6naronpusaTHa B CAaHUTAPHOM OTHOLUEHUN.

Il. FpyHTOBbIE BOALI Bonee rnybokMe M NpeacTaBnalOT cobol nog-
3eMHble NOTOKM Ha BOAOYMNOPHOM niacTe. 3TW BOAbI MOryT 06pa3oBaTth
3aCTONHbIe 6acceiiHbl MU UMETb ABVKEHME NO YKNOHY BOLOYMOPHbIX
nnacToB. Ha ckioHe oBparoB uau 6anoK 3TW BOAbl MOTYT BbIKAWHU-
BaTbCA HAa 3eMHYI0 MOBEPXHOCTb, 06pasys KUU, POAHUKN. TPYHTOBbIE
BOJbl BO MHOTUX Cly4asx NPUrofHbl AN5 X039ACTBEHHO-NMUTLEBLIX Lie-
nen, T.K. NOYTK BCErfa IMLLIEHbI 3arpA3HEHUN.

1. Me>knnacToBble (apTe3naHCKMe) BOAbl B OTAUYME OT FPYHTO-
BbIX BOJ 3aKNHOYeHbl Me>XAy [BYMSI BOAOHEMPOHWL@EMbIMW MiacTamm,
MO/IHOCTHIO 3aMONHAT BeCb MAacT M 06NnajatoT HaropoMm. [BuxeHue
apTe3aMaHCKMX BOJ BO BMELLAKOLLIMX NOPOAax NPOUCXOAWUT MO 3aKOHY
coo6LaloLmMxca cocyaoB. B cKkBaXMHaxX ypoBeHb BOAbl MOAHUMAETCA B
3aBMCUMOCTU OT Hanopa. Camom3NNBatoLLMECs CKBRXXMHbI —HaNop Be-
MUK 1 TOPU3OHT BOAbI BbILLE MOBEPXHOCTU 3EMIIN.

[na X039ACTBEHHO-NMTLEBOI0 BOAOCHAOXEHUS TaKne BOAbI ABNSA-
I0TCA Hambonee 61aronpUATHLIMKU, HO MpU 3abope BOAbl C GOMbLUOWA
rNy6WHBI CTOUMOCTb MOJTYYEHUS BOAbI BbICOKA.

JInH3006pasHble CKOMNMEHNS BOAbI HA BOLOYMOPHbIX NOPO4AaxX Uan
cnabonpoHMLAaeMbIX CM0SX, UMEKLL e NOKaNbHOE pacnpocTpaHeHue,
06pas3yoT BEPXOBOAKY, KOTOpas pacrnofioXXeHa Hajg rpyHTOBbIMM BO-
Jamm.

"pyHTOBbIE BOAbI —3TO, KaK NpaBuio, BoAbl 6e3HanopHble, XOTA Ha
OTAENbHbIX YHacTKaxX MOryT npuobpetaTs MECTHbI HaMop; 3a/1eratoT OHK
06bI4HO Ha HEOONLLLOW Fy6MHe U MO3TOMY NOABEPrarTCa BO3LENCTBUIO
rMAapoOMeTeopoNornyeckmx (hakTopos. B 3aBUCUMOCTU OT CE€30HA, KONMU-
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yecTBa 0CafKOB U TeMMepaTypbl N3MEHSAIOTCS KaK YPOBEHb FPYHTOBbIX
BOf, TaK M NX XUMUYECKWNIA COCTaB.

MuTaHWe rPYHTOBLIX BOA MPOUCXOANT MOCPEACTBOM MHMABTPaL MK
aTMOCEepHbIX 0CaKOB U PEYHbIX BOA, a B HEKOTOPbLIX CAyyasx 3a cyeT
MOCTYN/EHNS HAMOPHBIX BOJ, N3 HUXKENEXalL X ropu3oHTOB. Beneactane
HernyboKoro 3asieraHns u 0TCyTCTBUS BOAOYMOPHbIX NOKPLITUIA TPYH-
TOBbIE BOAbl MOTYT IEFKO NOABEPraThCs 3arps3HEHNI0. Y CoBus 3anera-
HMA 3TUX BOJ O4Y€Hb Pa3HOOOPa3HbI.

HanopHble BOAbI 3aK/MHOUYEHbI MEX/Y BOAOHENPOHMNLAEMbIMU CNOSA-
MW 1 MONHOCTbO 3aMo/IHAET BECb NacT. B 6ypoBOit CKBaXKMHE, BCKPbIB-
LLIE HAaMOPHBbIA BOJOHOCHbI FOPU30HT, BOAA MOAHMMAETCS Bbille KPOB-
NN 3TOFO TOpM30oHTa. ECNM HanopHbI (Nbe30MeTPUYECKniA) YpOBEHb
pacrnofioXXeH Hafj NOBEPXHOCTbK 3eM/M, TO CKBaXWHA (DOHTaHMpYyeT.
Mo3ToMy ANs NONYYEHUS CaMOM3NNBAIOLLEACA BOAbI CKBaXMHbI HEO6-
X04MMO 6YPUTb Ha YUYacTKax C MOHMXEHHbIM PenbedioM.

MpoHMLaeMbli NNACT, OrpaHNYEHHbI ABYMS BOAOYNOPaMU, MOXET
He ObITb 3aN0NHeH BOfON. Mpu 3TOM 06pasyroTCA MasoHaMNOPHbIE UK
6e3HanopHbIE MEXMIacTOBble BOAbl. HanopHblie BOAbI 3a4acTyr Ha3bl-
BalOT apTe3MaHCKUMK He3aBUCKMMO OT TOFO, M3NUBAOTCSA 3TV BOAbI Ha
MOBEPXHOCTb U/IN HET.

BOAOHOCHbIA rOPU3OHT ABNMAETCA HAMOPHbLIM, €CIM OH MMeeT 06-
nacTb MUTaHUS, PacnonoXeHHY Ha 60/1ee BbICOKMX OTMeTKax, Yem BO-
[J0ynopHas KpoB/s 3TOro ropu3oHTa.

Mpwu 0TKauke BOAbl M3 CKBAXWMHbLI BOKPYT Hee 0bpasyeTcsi genpec-
CUOHHas BOPOHKa. B 6e3Han0opHbIX BOAax 3Ta BOPOHKA OTPaXXaeT NOHU-
YXEHWE YPOBHS BOAbl BOKPYT CKBaXKMHbI U OCYLLUEHWE YacTu BOAOHOCHO-
ro ropusoHTta. B HanopHOM ropu3oHTe 06pa3yeTcs Aenpeccus nbe3omeT-
PUYECKOI NOBEPXHOCTU —CHUXKEHMWE LaBNEeHNS B ONpPeAeneHHO 30He
BOKPYT CKBaXKMHbI.

ApTe3naHCcKre BOAbl 3anerarT 006bIYHO Ha 60/1ee UK MeHee 3Haum-
TeNbHOM rny6uHe. OT NOBEPXHOCTM OHU M301MPOBaHbI BOAOYMOPHbLIMM
CNOSAIMU 1N NO3TOMY MeHee NOABEPXKEHbI 3arPS3HEHNIO, YEM TPYHTOBbIE
BoAbl. OLeHMBasA BO3MOXHOCTb MCMO/b30BaHUA MNOA3EMHbIX BOA, OMnpe-
AENsAT X eCTECTBEHHbIE U 3KCMNyaTaLMOHHbIe 3anackl. Mof ecTecTBeH-
HbIMW 3anacamu NoA3eMHbIX BOJ NOAPa3yMeBaeTCs KOMYECTBO NOA3EM-
HbIX BOJ, HAXOAALMXCA B BOAOHOCHbLIX NOPOAax, He HapyLeHHbIX 3KC-
nnyatauueid Bogo3abopHbLIX COOPYXEHWIA; MOA 3KCMayaTauUOHHbIMU
3anacaMu Mof3eMHbIX BOA NOAPa3yMEBAETCA UX Pacxof, KOTOpPbI MOXeT
ObITb MOMYYEH HA MECTOPOXAEHMUM C MOMOLLbK paLMOHabHbIX B TEX-
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HMKO-3KOHOMMWYECKOM OTHOLUEHMW BOA03a00PHbIX COOPYXXEHWIA Npu 3a-
AAHHOM peXxuMme 3KCnayaTauny u npyu KavyecTse BOAbI, YA0BETBOPSIO-
LweM TpeboBaHUAM NOTPebUTENEel B TeHEHME pacCHeTHOIO CPOKa BOAOMNOT-
pe6neHnsa. OHU COCTaBAAKT YaCTb ECTECTBEHHbIX 3aMacoB.

JKcnnyaTauMoHHbIe 3anackl NOA3eMHbIX BOA NPU MPOEKTUPOBaHUN
B0OZ03a60PHbIX COOPY>XEHWNI MOACUUTBLIBAIOT MO pe3ynbTaTtam NpPoBeLeH-
HbIX Ha MECTOPOXAEHUN AeTabHbIX rMAPOreoaornyeckux pabor. Mpu
3KcnJyartauuy BOGOHOCHOMO rOPU30HTA HapyLLIAKTCA eCTECTBEHHbIW pe-
XWUM 1 6anaHc Nof3eMHbIX BOfA, BCMeACTBME 4Yero B 06s1acT otbopa
BO/bl BOSHMKAET 30Ha MOHVKEHHOI0 fiaBeHuns 1, Takum 06pasom, co-
3fal0TCca 6naronpuaTHbIE YCI0BUA AN BOBEYEHWS B flaHHbIN 3KCNya-
TUPYeMbIi BOLOHOCHbIA TOPU30HT AOMONHUTE/IbHbLIX PECYPCOB: MEPETOK
BO/bl U3 CMEXHbIX BOLOHOCHbIX NAaCTOB, pa3feNieHHbIX cnabonpoHuLa-
eMbIMU CNOAMU; UHPUNLTPaLMSA aTMOCHEPHbIX 0CaAKOB; (uabTpaLus
3 MOBEPXHOCTHbLIX BOAOTOKOB 1 BOAOEMOB; UCKYCCTBEHHOE pPerynmpo-
BaHMWe pexuma Nof3eMHbIX BOA W Ap.

B 3aBMCMMOCTM OT CTEMeHU pa3BefaHHOCTM 3KCNIyaTaUUOHHbIX 3a-
nacoB, CNOXHOCTU FMAPOreosIorMYecKnX N rmapoXUMNUECKNX YCOBUIA,
0ZHOPOAHOCTU (MNbTPALMOHHBLIX CBONCTB BOLOBMELLAOLLUX NOPOA YC-
TaHaB/MBAIOT KATEropuIo NOA3EMHbIX BOL,

4.1.2. Coopy>keHus ans 3abopa nog3eMHbIX BOA

Mpuem NOA3EMHbIX BOJ OCYLLECTBAAETCS CMAEAyOLLMMU COOpY>Ke-
HUSIMU:

—lIaXTHbIMY KOM0oALaMMK;

—Tpy6yaTbiMy 6ypOBbIMK KOOALAMU (CKBAXWUHBI);

—TOpPU30OHTaNbHbIMY BOJOCO0paMMU;

—J1y4eBbIMU BofoCOOpamu;

—COOPY>XeHUAMM 419 KanTaxa pPoOAHNKOB.

LLlaxTHble KonoaLbl NpeacTaBnsioT co60i BepTUKaNbHYIO BbipaboT-
Ky, NoMepeYyHoe cevyeHne KOTOpoi nMeeT 60/bLINe pasMepbl N0 CpaBHe-
HUIO CO CKBaXKMHaMW. MpUMeHeHUe LWaXTHbIX KOMOALEB OrpaHNUYeHo
aKcnnyartalumein BOGOHOCHbLIX FOPU3OHTOB, 3a/eralLnx Ha HeboNbLLNX
rnybmHax —o6bi4HO 20—30 M.

Konoaubl ncnons3ytoTcs Ana 3abopa Bofbl U3 6€3HANOPHbLIX UK
MasIOHanopHbIX BOGOHOCHBIX NacTOB B CUCTEMaX BOLOCHAOXKEHMNSA He-
60/bLLUMNX MPOMbILLNEHHBIX NPEANPUATUIA U HACENEHHbIX NYHKTOB, AN
obecneyeHns BOAOM XXMBOTHbIX Ha nacTouwax. OHU COCTOAT U3 cnefy-

38



IOLNX KOHCTPYKTUBHbLIX 31EMEHTOB: Or0/i0BKa, CTBOMA, BOAONOAbLEM-
HOI YyacTn 1 BoLONPUEMHON. OroN0BOK CAYXMUT 418 3alUThl KOnogLua
OT nonagaHua B HEro 3arpAsHeHHbIX BOA U NO3TOMY A0/KEH BO3BbI-
LaTbca Haj NOBEPXHOCTLIO 3EM/IN.

Mprem BOAbI B LUAXTHbLIX KOIOALAX OCYLLLECTBASAETCA Yepes UX HO U
YaCTUYHO CTEHKMU.

[unameTp waxTtHoro konogua He meHee 1 m (3-4 Mm). [Lo6biBaHUe
ofpbl B LUAXMATHbIX KONOALAX B PEXMME KPATKOBPEMEHHbIX OTKauekK.
NoabEM BOAbI OCYLLECTBNAETCA TOPU30HTaIbHLIMUM HAcoCaMu, pacnono-
>KeHHbIMU B KONogLe.

BEHTUAALUMOHHAA Tpy6a

BOAOYMOp

Puc. 4.2. LLlaxTHbI Konogel,

PacyéT LaxTHbIX KONOALEB CBOAWUTCA K ONpPEeAeNneHuto AnameTpa,
KONMYecTBa NpW 3alaHHOM pacxode U AONYCTUMOM MOHWKEHUN. Mpu
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3HaunTeNbHOM rNybuHe BOOYNopa U MOLLHOCTY BOAOHOCHOTO €104 fie-
OUT MOXXHO OMpeAenuTb Mo NPUBANXKEHHON opmyne: <= 4Krb , npu

Ir

<10:
H

rae:
K —KO3(phuymeHT unbTpaymMm BOLOHOCHOIO CNos; I —pagnyc
Konogua; 5 —BenuunHa NoHWKXEHNS.
JkcnnyataunoHHbIA ebUT —cpegHuin 4e6uT 3a OAUH LUMKA:

AH H
%

rae: gH—pacxopn HaCOCHOM cTaHUuWK;
r—8Bpems paboThl Hacoca;
(B—BpEeMs BOCCTAHOB/IEHUA A0 NEPBOHAYaNbHOI0 YPOBHS.

Puc. 4.3. Tpadumk pexnma KpaTKOBPEMEHHbIX OTKAaueK BOfbl
U3 LWAXTHOTO KoMojua:
- 0TKayka [0 MepBOHAYaNbHOTO YPOBHS M §3 — GOfbLE, B 9TOM Cllyyae

LLlaxmMaTHble Konoaubl a(heKTUBHO ycTpamBaTh B paiioHax macT-
GVWLLHOI 0 )XMBOTHOBOACTBA.
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Tpy6uaTble 6ypoBble KONOALUbLI (CKBaXXMHbI)

TpybuaTble KONOALbl yCTpanBatoT NOCPEACTBOM OYypeHuMs B 3eM/e
BEPTUKaNbHbIX LNIUHAPUYECKNX KaHAI0B —CKBaXMWH.

CTeHKM CKBaXXWMH KpensaT 06cagHbIMK (Halle BCEro CTanbHbIMN) TPy-
6amun. B npegenax BOAOHOCHOIO €05 AN5 OCYLLECTBEHUA 3a60pa BO/b!
yCTpanBatoT punbTp. TpybyaTble KON0OALbl UMEOT He6ONbLLNE AnaMeT-
pbl (100—500 mm), nHorga (1= 800—1000 MM. MpuMeHAOTCA TpybUaTble
Konogubl Npu rny6boKom 3aneraHnum BOGOHOCHbIX niacTtoB (>50—100m).
TpybuaTble KONOALbI TAKXE NPUMEHAIOT AN 3a60pa Kak 6e3HanopHbIX,
Tak 1 HaNnOPHbIX BOA.

CoBepLUeHHbIe —Tpy6YaThIil KoNogewl, A0BefeH A0 NOACTUNAKOLWErO
BOJ0YNOpa U HEeCOBEPLLIEHHbIE, eC/IM TPYOUaThIA KONogeL, 3aKkaHYMBaEeTCS
B TO/ILLLE BOLOHOCHOIO MacTa.

O6opynoBaHMe CKBaXXMHbI NMPOM3BOAUTCA ClieaytoWwmMM 06pasLoM:
CTEHKM Tpy6UyaToro Konogua, nonyyeHHole B pesynbTate 6ypeHuns 060-
pyaytoTca o6cagHol Tpy6oii (1), kKoTopas 4OX0ANUT A0 BOAOHOCHOTIO niacTa
(BOAOHACLILLEHHbIE MECKKN, MecHaHO-rPaBeInCTblie FPyHTLI).

[anee onyckaloT Tpyby (2) 4O KOHLA BOJOHOCHOIO CN0S, HEMHOI0
3arny6nss B BOAOYNop.

3aTem onyckaetcs huabTp (3), KOTOPLIA NpefoxpaHseT OT nonaja-
HUSA 4YacTuL rpyHTa M3 BOAOHOCHOrO cnosi. OnyckaeTca uabTp npu
MOMOLLM WITaHT 1 3aMKOoB (4), a Tpy6a (2) ygansetcs m3 Tpybuatoro

Puc. 4.4. YCTpPOICTBO CKBaXKMHbI:
1 —akcnnyaTupyemaa Tpyba; 2 — BcnomoraTenbHas Tpyba;'3 — unbTp (paboyas
4yacTb); 4 —3amMoK; 5 — canbHuK; 6 — HagdunbTpoBas YacTb; 7 —OTCTONHUK

41



konoaua. Mexay obcagHol Tpy60ii M UNIbTPOM NPOCTPAHCTBO YNI0T-
HAOT canbHuUKOM (5).

Mpwn rny6oKoM 3aneraHuy BOAOHOCHOTO MacTa AOCTUTHYTb ero
0fHON Tpy6Oi HEeBO3MOXHO (TPYAHO MOrpy)aTb 06CafHyto Tpyby) u
MO3TOMY MCMO/b3YHT HECKO/IbKO 06CafHbIX TPy6 MOCTENEHHO YMEHb-
watowerocs gnametpa. Mpu poTopHOM cnocobe 6ypeHns nameHeHue cl
yepes 400—500 m.

BepxHas Tpyba (Hanpasnsawowasn) uMmeeT He6oNblWYO ANNHY (7—
12m). MpoCTpaHCTBO MEXAY KOHLAMU CMEXHbIX TPy6 TaMNOHMPYHOT
LIeMEHTHbIM PacTBOPOM.

777 777-

Puc. 4.5. PacnonoxeHne Tpy6 CKBaXKMHbI

*  OUNbTPbI TPy6UaTbIX KOMoALEB

OTBETCTBEHHOW YacTbt0 CKBaXXWHbI BASeTCA hunbTp. OT €ro KOH-
CTPYKLMM BO MHOTOM 3aBMCMUT KayecTBO 3abmpaemoii BoAbl N3 NOA3EM-
HOro NCToYHMKa. HasHauyeHue hnnbTpa —3abop BOAbl N3 BOJOHOCHOIO
nnacta 6e3 NPOHUKHOBEHMNSA B CKBaXXWMHY YacTuL, NOPOAbI.

K mnbTpam CKBaXKMH NpeabaBastoTCs cnegytoline TpeboBaHms:

1. OcywecTBUTb MaKCMManbHbIA 3a60p BOAbI U He NPOMYyCcKaTb Yac-
TULbI BOLOHOCHOTO C/04;
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2. O6ecneynTb HAMMEHbLLIYHO 3aKyMOPKY OTBEPCTUIA;

3. ®UAbTP JOMXKEH ObITb M3rOTOBMEH U3 MPOYHOIO Y HEMOABEPXKEH-
HOro KOppo3nun marepuana;

4. AnameTp punbTpa CKBaXWMHbI AO/MKEH ObiTb N0 BO3MOXHOCTU
MUHUMaNbHbIM (HO He MeHee 150 MM), T.K. N0 AMaMeTpy (pUabTpa Ha-
3HavaloTCs guameTpbl 06cafHbIX TPY6, a cnefoBaTeNnbHO, 3aBUCUT U CTO-
MMOCTb CKBaXXMHbI.

Tunb! MALTPOB MPUHUMAKDTCA B 3aBMCMMOCTM OT NMOPO/bl BOJOHOC-
HOro cnos:

1. TpybuaTble — fblpyaTble WKW LUENeBble — B CKa/lbHbIX, MONY-
CKaJIbHbIX TPeLMHOBATbIX MOpoAax 1 WebeHUCTbIX, rane4yHUKoBbIX BO-
[LOHOCHBbIX. TPYHTax.

2. B rpaBuitHo-necyaHbIX U NecyaHbIX rpyHTax —8 ceTyaThble Pusib-
Tpbl (Ha KapKacbl HaMaTbIBaeTCA CeTKa).

3. paBuiiHble UNLTPbI B CPELHE3EPHUCTLIX U MENKO3EPHUCTbIX
rpyHtax (BOKpYr ceTyatoro (uibTpa ycTpauBaeTcs rpaBuiiHas 06-
CbINKa).

4. NpaBMTaLMOHHbIE (UNLTPbI —B MENKO3EPHUCTLIX NeCKax.

5. BecthunbTpoBble KOMOALLI —B TPELLMHOBATLIX NAOTHbLIX NOPOAax
N B MecyaHO-rpaBuiiHbIX Mopogax (HanmopHbIX), UMEKLWMX MPOYHYIO
KPOBJIIO.

QIO

T

Puc. 4.6. ®UNLTPLI CKBAXKWH:
1 —ppblpyaTble (UNbTPbI; 2 —ceTyaTble UAbTPbI; 3 — rpaBuiiHbIi PUbTP;
4 — rpaBNTaLMOHHbIA PubTP; 5 — 6e3thnibTpoBas CKBadKUHA
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Tun dunbTpa BbibUpaeTCcs B cOOTBETCTBMU C TpeboBaHuAMN K.MK,
2.04.02-97 n B 3aBMCMMOCTM OT NOPOLbI BOAOHOCHOTO rOPN30HTA.

OnpegenseTcs NoTpebHas naowagb NOBEPXHOCTM (hUnbTpa no gop-
myse:

rae:
Qom- CcyTOuYHbIl pacxod, M3cyT;

\VeX- CKOpOCTb BX0Ofa BOAbl B PUALTP, M/CYT;

[na ablpyatsix, LWeneBblX, CETYaThIX PUNLTPOB CKOPOCTb BXOAa BOAbI
B (hmnbTp onpegensetcs no gopmyne H.H. Abpamosa:

K, =65

rae:
K- KoshuumneHT munbpaumm BOAOHOCHOIO CNosA, M/CYT;
[ns rpaBUitHbLIX N 6N0YHBIX PUNLTPOB:

n,= iooovV A o)3
rae:
d9D 5 —pa3mepbl 4aCTUL,, MeNbye KOTOPbIX B 0OCHINKE U B BOAO-
HOCHOM C/i0e cofepxutcs no macce 50%.
B pacuéTax npMHuMaeTcs oTHoweHne DFYdPD= 8 —12.

Tabnuua 4.1
KoathdmumeHTbl uabTpaumm BOAOHOCHOIO MniacTa

[Nopoaa BOAOHOCHOrO ryiacta K m/cyT
MblneBatblii Necok 0,5-1
MenKo3epHUCThI Necok 2-5
CpefHe3epHUCTbI Necok 6-15
KpynHO3epHUCTbIA Necok 16-30
Menkuin rpasui 31-70
CpegHuii 71-300
KpynHblii 300-500
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[Janee onpeaensieTcs gnuHa paboyein yactu hunbTpa:
Mpw mowHocTn BogocHoro nnacta H < 10 m gnuHa paboyeid vacTtu
tunbTpa Ig=H(m), npu H> 10 m onpegenserca no gopmyne:

K r PnoT M ¢ p

rae:

P —CKBaXKHOCTb (hU/bTPA,

p = 0,2—0,25 —n4 BCeX NOpoL BOLOHOCHOTO NiacTa, KpOMe MesKo-
3epHMCTOro necka. s menkosepHucToro necka p = 0,45.

[nuHa pabouein yacT unbTpa onpeaensetcs nogoopom. 3agaéres
AvameTp ¢umnbTpa oT 150 go 400 mm (Npw poTopHOM 6ypeHun). Mpwu
3TOM A/iMHa paboyeid yacTy PunbTPa He LOHKHA NPeBbIaTh MOLLHOCTM
BOAOHOCHOIO nfacTa, T.e. \g< 4. Ecnv npn caMoOm BO3MOXXHO 60/1bLLIOM
AnameTpe unbTpa 3TO YCNOBKE He cobModaeTcs, He06X0aMMO yBenu-
YUTb YNCNO PaboUUX CKBAXMH U BECTU pacyéT Ao co6M04eHN s ero.

MonHas gnmHa unbTpa onpeaenseTca no gopmyne:

1=1 L+ 1.

Raod oTc
rae:
Kaxh—panHa HaaMNbTPOBOI YacTw;
\—an1nHa paboyeit YacTn PuIbTPa;
lorc- AnvHa OTCTOMHUKA PunbTpa.

5. AnnHa HafduNbLTPOBOM YacTu NPUHUMAETCA B 3aBMCU MOCTM OT
rNy6uHbl CKBaXXMHbl: npu Hae< 50 m; \umh>3 m; npu A >50 wm;
]Fiadd) > 5 M.

6. AnnHa paboyeii yacTn onpeaenseTcs Mo BbllleyKa3aHHON thop-
myne.

7. AnnHa oTcTolHKKA punbTpa Iorc= (1 —5) m.

PacuéTt TpybuaTbIX KOMoALeB (CKBaXKMH)

Mo pesynbTaTtaM M3blCKaHWI fOMKHbI ObITb U3BECTHbLI FNy6MHa 3a-
neraHns 1 MOLLHOCTb BOAOHOCHOrO niacTa, XapakTepucTuka rpyHToB
BOJOHOCHOI0 NJ1acTa, NoN0XEeHNe CTATUYECKOTO rOPU30HTA.

CTaTWYecKnii ropmMsoHT YCTaHaB/IMBAETCA B CKBaXXMHe nocne 6ype-
HWA CKBaXXWUHbI. OTKayKa BOAbl N3 CKBaXXWHbI MPUBOAUT K MOHKEHUIO
YPOBHS 10 ANHAMMUYECKOTO.

PacueTom onpeaenstoT BENMUMHY NOHUMKEHWS MPY 3agaHHOM 0T6ope
NN BO3MOXHbIA 0T60P NPU 3aaHHOM MOHVKEHWUN.
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Puc. 4.7. CoBepLUeHHbIIi HamopHbIA Konogel, (CKBaXXMHa)

PacueT Tpy64aToro KonogLa 0CHoBaH Ha 3aKoHax (b Tpaumn.
[ebut coBepLleHHOro konoaua (npu yctaHOBMBLUEMCS ABUXKEHWUN)
onpegensetcs no hopmyne Jronion:

2,13KHB

q K

r
rge: J1 —paguyc BAVAHUA, M;

£ —NOHMXEeHNE;

H —MOLLHOCTb BOAOHOCHOTIO MacTa, M;

K —ko3(urumneHT hmnbTpauum BOLOHOCHOTIO €10, M/cyT (MPUHK-
MaeTcs no Tabnuuam);

I —pagunyc CKBaXXUHbI, M;
<L2—pon3BOANTENLHOCTL (1e6UT) MICYT;

3 ~ VYHe J./ng'
rae:
A | —pacxoa HacoCHOI CTaHL MK NepBoro noaLéma, n/cek;

Lyl—YAeNbHbI pacxXof CKBaXKUHbI N1/CEK ¢ 1 M NOHUXEHUS;

J¥=\03n[k ~ [Ond HanopHbIX Bog (hopmyna 3uxapga) unm m3
Tab1L, OPUEHTUPOBOYUHO.
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Boga fo/mkHa npeogonetb 60/bLUee CONPOTUBIIEHWE, YEM B COBEp-
LLIEHHOM KOJoALe.

[N nofyyeHns TaKoro »e pacxoja, YTo U3 COBEePLUEHHOIO KoJioALa
Heob6X0ANMO YBENNYUTL BEIMUMHY MOHUXEHNA Ha AB\ A=A + [1&

Puc. 4.8. HecoBepLUeHHbIA HanopHbIA Konogew,

Mpw 60/1bLLOI MOLLHOCTY BOJOHOCHOTO MiacTa 1ebyuT HeCOBEpPLLEH-
HOTO KONOZALA MOXHO ONpeaennTb Mo hopmyne:

KEB
<L=12,73-
1,321
£n

£ - ANVHa BOAONPMEMHOM HYacTu, M.

B) COBEPLUEHHbIA 6e3HANOPHbIA KOMOAEL.

Mpun oTKauKe BOAbI M3 6E3HAMOPHOIO MiacTa NPONCXOANT YMeHbLLe-
HMe MOLLLHOCTM nnacra.
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Ecnu nebut B HaNOpHOM nnacTe HaXo04MTCA B IMHERHOW 3aBUCUMO-
CTW OT BEIMUMHbI MOHUXeHNS, TO B 6e3HanopHom nnacte (0cBszaHo ¢ 5
(NOHMXeHMeM) No 3aKoHY Napabosibl:

Iq

r

[nsa HeycTaHoBUBLUErocs AsmxeHua R =1,5 :

a —K03(h(PMLUNEHT Nbe30-NPOBOAHOCTH,

a — 103—106 m2cyTKn B 3aBUCUMOCTM OT NMOPOAbl BOJOHOCHOTO
nnacTa (CKOpOCTb pacnpocTpaHeHus JaBNeHUs Nopoabl);

t —BpemMs OTKauKu.

I) HECOBEpLLUEHHbI 6e3HaNOPHbI Konogel,.

Heo6XxoAMMo, Kak U B HanmopHbIX KOMOALAX YHYeCTb JONOMHUTENb-
HOoe CONpPOTUBEHNE ABUXKEHWNIO BOLbl U COOTBETCTBEHHO AOMNONHUTESb-
HO€e MOHWMXeHUe ypoBHS AS.

Kpusbie 3aBucumoctn Q=f(S) cTposT no pesynbTaTtam NPO6HbIX
OTKaueK. [Jng HanopHbIX BoA 3aBucMMocTb Q —F (S) sBnAeTca NNHeN-
HOW, T.e. 4eOUT MeHseTCA NPONOPLUOHANLHO FYBUHE OTKAYKMU.

BenununHa yaensHoro febura:

const

Mpu oTkauke 6e3HanopHbIX BOA 3aBucuMocTb 0 =/(8) nmeeT Kpu-
BO/IMHENHbIV xapakTep. C yBennyeHnem b ymeHbLIaeTCA TONLWMUHA TPYH-
TOBOr0 NOTOKa. BenuumHa yaensHoro gebuta dyet yMeHbLIATbCS NPOo-
NOPLMOHANbHO YBENYEHNIO 5.

YacTo Npon3BOAUTENBHOCTL OAHOIO KOMoALa OblBaeT HeOCTaTOu-
HOW An9 ya0oBNeTBOPeHNs NOTpe6HOCTY B BOAe.

BMecTo ogHOro Konogua yctpanBaroT HECKO/bKO. Mpu 3TOM Heob-
XO4MMO YUYUTbIBaTb B3aMMOAENCTBUE KOMOALEB M pacrnonaraTb UX Ha
pacctosHun > 211,

OpUWEeHTUPOBOYHO PacCCTOSHME MeX/Y TpyOUaTbIMU KOM0ALAMU MOXHO
NPUHUMATL MO Tabsl. B 3aBUCMMOCTU OT MPOM3BOANTENBHOCTM KOMOALEB
N XapaKTepuCcTUKN BOAOHOCHOM NOPofbI, IKCMyaTUpyemMoro BOLOHOCHOMO
nnacTa.
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Puc. 4.10. BsaumopeiicTBytolMe Tpy6UaTble KOMoALbI

B pesynbTate pacyetoB LO/KHbI OblTb ONpefeneHbl: YACIO KOMOA-
LIeB, UX pasmepbl U pacCcTOAHME MEXAY HUMMK, eOUT KaXXA0ro Konogua
npy 3aflaHHOM BPEMEeHM 3KCnayarauuu n MakCMManbHO LOMYCTUMbIX
MOHMXEHNAX YPOBHA BaTi MNpy 3TOM LOMXKHO BbIAePXUBaTbCA YC0BKE

BennunHa 5amaonkHa npuHumaTbest paBHoi 0,5-0,75 non-
HOI MOLLHOCTM BOAOHOCHOTO nacTa.

Mopu3oHTaIbHbIE BOLOC60PbI

"opn30HTaNbHbIE BOAOCOOPLI NPeAcTaBnAT coboli TpybyaTble gpe-
Hbl U BOLOCOOPHbBIE rafepen, yNoXKeHHbIe B Npefenax BOAOHOCHOTO
nnacta. PacnonaraloT uUx No NHWUK NepneHANKYNSPHOM Hanpasne-
HUIO ABUXXEHNSA TPYHTOBOr0 NOTOKa (MHUNbTPALMOHHOIO UK NOJ-
3eMHOro).

Boga no Tpyb6am unu ranepesM caMoTeKOM NoOCTynaeT B BOAOCOHOp-
Hbl/i Konogel, OTKyAa Hacocamu MoAaeTcs Ha OYMCTHbLIE COOPYXKEHUS
NAn B CETb.

Fopu3oHTaNbHble BOAOCO0PLI NPUMEHAIOT Ans 3a6opa Herny6okmx
rPYHTOBbIX BOJA (3anerarolimnx Ha rnybuHe go 5—8 m) npu manoii Moy -
HOCTM BOAOHOCHOTO niacTa Ao 2—3 M.

Puc. 4.11. Topu3oHTanbHbI BOAOCHOP:
1 — Boaoc6OpHble TPy6bl; 2 —BOAONPOBOAALME TPYObl; 3 —cbopHas kamepa,;
4 —CMOTPOBblE KONOAUbI; 5 — BOJOHOCHBIA NaacT



BofocbopHble TpyObl CnyxaTt AN 3axsata BoAbl U3 BOAOHOCHOIO
nnacta. CMOTPOBbIE KOOALbI 415 BEHTUAALUN U OYUCTKM BOLOCOOPOB
yepes (25—50 m) npu d = 150600 mm.

C6opHas kaMepa CNY>XUT 419 KOHTPOAS U YNpaB/ieHns BOLOCOOPOM.
CMOTpOBbIe KONOALbI CiefyeT Takxke npegycmaTpusaTs B MeCTax n3mMe-
HeHWs HanpasfeHUs BOAOMPUEMHON YacTW B MnaHe U BEPTUKa/IbHOM
NIOCKOCTK.

PacueTHoe HanonHeHue 0,5 d Tpy6bl. YKNOHbI TPpy6 B CTPOHY BOAO-
c6opHoii kKamepsbl 4.6.

Mpwn d = 150 mm 0,007

200 mm 0,005
250 mm 0,004

CkopocTb TeveHus Bogsl 0,7 m/c (cornacHo KMK 2.04.02-97).

MpUTOK BOAbl K FOPN30OHTaNbHOMY BOAOCO0PY MOXHO OMpeaensiTh
no ¢opmyne [onwon.

rae:

L —anunHa Bogoc6opa;

K —koahuymneHT dunbTpaunmn, m/cyT;
H —rny6rHa BoAbl B BOAOHOCHOM CJIO€;
h —rny6uHa Bogbl y Bogoc6opa;

R —paguyc BnmsaHus, Mm;

h = (0,15—0,3)H.

JNyyeBoi1 Bogoc60p —CBOAONPUEMHOE COOPYXKEHUE A/1A Mpuema nog-
pycnoBbIX BOA. Boaa 3abupaetcs paguanbHO NPUCOeSMHEHHbIMM K Liax-
MaTHOMY KO/0A4LY FOpPM30HTaNbHbIMU TpybuaTbiMu ApeHaMu. [peHbl
pacrnonaratoTcs B npeAenax BOAOHOCHbIX MNOPOS,.

JlyyeBble BofOCOOPLI NpeAycMaTpMBaOT MpU 3aneraHny BOJOHOC-
HbIX NNAcTOB Ha rnybuHe He 6onee 15—20 m.

[ peHbl MOryT pacnonaratbCs BAO/b PyCna pekn 1 nog pyciom.

Jly4yeBble BOAOCO0PLI MOTYT 6bITb YCTPOEHLI U ANs 3a6opa noa3em-
HbIX BOJ, HE MMEHLLUX MUTAHUS U3 OTKPbITbIX UCTOYHUKOB, NPK YC/o-
BMM Herny6boKoro 3aneraHns BOLOHOCHOTO nacTa.

[ peHbl BbINOMHAIOTCA 13 Nep(OPUPOBaHHbLIX CTaIbHbIX TPYO 1 YCT-
pavBaloTCsA NPoLaBAMBaHUEM U3HYTPY LWAXMATHOro Konogua (unm bype-
HUEM).
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Ecnu anunHa nyueii 6onee 60 M, TO OHU MOTYT YCTpanMBaThLCA Tefe-
CKOMUYECKMU. BO3MOXHO YCTPOACTBO /IyUeBbIX JPEHOB B HECKO/bKO
SPYCOB B CNy4ae BOLO06WILHOCTM NNacToB.

KanTax pogHNKoB

KanTaxHble COOpYXEHUS YCTPauBalOTCH B MeCTax eCTECTBEHHOIO
BbIX0Ja NOA3EMHbIX BOJ B BUAE POAHUKOB N KIHOYENA.

Heobxoanmo NpoBoauTb ANNUTENbHbIE HaBNOAEHNA 3a ebuTom n
NPy HaMYUKM ABHO JOCTATOYHOrO AebuTa ycTpamBaeTca KanTax poj-
HWNKOB.

M3bickaHua 0,5—1 rog. TuwiaTenbHO M3y4aeTcs reosiorus paioHa
POAHMKOB. O6bLIYHO B KOPEHHbIX MOPOLaX, a NpobmBaTCca PpOAHUKA B
[eNntoBNasIbHbIX U MPOJIHOBUASIBHBIX OTIOXEHUAX.

Coopy)XeHus ans 3axeaTa K/HOUYEBOWN BOAbl Ha3blBalOTCS KanTta-
xamu.
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HasHauyeHune KanTaxa:

1. ToNHbI 3axBaT POAHMKA B CUCTEMY BOLOCHAGXKEHNS.

2. OxpaHa 0T 3arpa3HeHns BOCXOAALLMX KNHOYEiA.

TpeboBaHMA K KanTadKy:

—10/HbIV 3aXBar;

—He [0/DKeH co3faBaTb NMOANOpP BbIXOAY KI/HOUYEBLIX BOL B ecTe-
CTBEHHOM COCTOSIHUW;

—/10/KEH HaJeXHO 3alLMLLaTh BbIXOL POLAHMKA U BOAY OT 3arpssHe-
HUS.

BbIx0f, NOL3eMHbIX BOL MOXET 6bITb B BUJE NCXOLALLMX U BOCXOASA-
LLMX UCTOYHUKOB.

3 BOCXOJALLMX UCTOYHMKOB NPUEM BOfbl OCYLLECTBISETCS Yepes
[AHO KanTaXXHOro YCTpoicTea. 10 HanpaBneHuto ABVXEHUA —CHU3Y
BBEPX YK/NaJblBatoT 06paTHbIN (unbTp. KanTaxHble kamepbl ycTpamsa-
tOTCA XKeNe306eTOHHbIE, KUPMNUYHbIe, TNIMHAHO-KaMeHHble. XKene3obe-
TOHHbIE Kamepbl MOHTUPYIOT U3 CO0PHbIX XKee306eTOHHbIX KOJeL, Ana-
mMeTpoMm 1,5 M, rop/ioBuHbI 1 NtoKa. Mexay rop/ioBUHON M KaMepoii
yCTaHaB/IMBAIOT XKeNe306eTOHHbIN KOHYC.

Boga B Kamepe 13 BOCXOAALLMX UCTOYHMKOB NOCTYMaeT Yepe3 AHU-
LLe, a 13 HUCXOAALLMX —4epe3 0TBEPCTUSA B CTEHAX KaMmep.

[ebut KanTaXHbIX COOPY>KEHWI yCTaHaBIMBAKOT Ha OCHOBe Hab/1to-
JeHWI 33 PeXXMOM MOJA3eMHbIX BOA (3a pacyeTHbIN pacxof UCTOYHNKA
TOW UM MHOI 06ecneyeHHOCTHN).

4.1.3. CoopyxeHusi ans 3abopa MoBepXHOCTHLIX BOA

Bof03ab0pHbIM COOpYXXeHVeM (UK BOL03a60POM) Ha3bIBalOT KOMI-
NeKC rMAPOTEXHNYECKNX COOPYXXEHWIA, ClyXawmx Ana 3abopa Boabl 13
MCTOYHMKA BOLOCHAOXeEHUSA, ee NpeABapuUTE/IbHON OUNCTKM B 6ePeroBbIX
KonoAuax v nogayun nog Heo6xoaMMbIM HaropoOM Ha OUMUCTHbIE COOpY-
YXEHUS CUCTEMbI BOSOCHAOXEHNS.

Bopo3abopHble COOPY>KEHUA —OHN U3 OTBETCTBEHHBIX 1 AOPOrNX
COOPY>XEHWIA CUCTEMbI BOLOCHabXeHMs. CHabXXeHne BOLON noTpebuTe-
Neil B 3HAUMTENbHOW CTeneHn 3aBUCUT OT BecnepeboinHoro (yHKLMOHK-
pOBaHVs BOA032060PHbIX COOPYXKEHMIA COOTBETCTBYHOLLIEV MOLLLHOCTU, YTO
BO3MOXXHO TO/IbKO MPW OCYLLECTB/IEHUI BOL03abopa C y4eTOM BCeX Npu-
POAHbIX YC/I0BUIA MeCTa pacnoioXeHUs NCTOUHMKA.

Boposzabopbl 418 X035/ACTBEHHO-NUTLEBOrO M MPON3BOACTBEHHOMO
BOAOCHaOXeHWs AeNCTBYIOT B TeYeHMe BCEro roga 1, Kak npaswno, He
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[ONyCcKatoT nepepbIBOB B Nnojave Bofbl. 0 xapakTepy BogonoTpebe-
HUA 1 Tpebyemoli 06ecrneyeHHOCTI NofaYmn BoAbl BO403a00PHbIe COOpPY-
YKEHWA pasfenstoT Ha Kateropun cornacHo KMK 2.04.02-97.

Bogo3abopHble COOPYXeHUs LO/MKHbI 06ecneymBaTb nogady BOAbl
noTpebuTesnto B HE06X0AMMOM 06beME 1 TPebyeMOoro KauecTsa Nnpu BCeX
pacxofjax v YPOBHAX BOAbI B PeKe, He MEHbLUMX MUHUMaNbHOIO pacyeT-
HOro.

BecnepeboiiHOCTb NofaYmn BoAb! NPy BbIGpaHHOW 06ecnevyeHHOCTH
[0/KHA ObITb rapaHTMpPOBaHa Npu cambIX HE61AronNpPUATHLIX BO3MOX-
HbIX COYETaHWUAX MMAPONOrNYECKUX, TEXHONOTMYECKMX U APYTUX YCIO-
BUI. Bog03ab0pHbIe COOPYXXEHMS LO/MKHBI: 06ecreymsath 3a60p 13 BO-
[OUCTOYHUKA MOTPe6GHOro pacxofa BOAbl M nojadvy ee noTpebuTento;
3almLLaTh cMcTeMy BOAOCHabXeHMs OT NonajaHus B Hee copa, BOLO-
pocnei, NNaHKTOHa, HaHOCOB, fbfa.

Boz03a60pHbIE COOPYXXEHUA XO3ACTBEHHO-NUTLEBOr0 HA3HAYEH S
[O/MKHbI YA0BNETBOPSATb CaHMTapHbIM TpeboBaHMsAM. B mecTax pacnono-
YXEHMSA 3TUX COOPY>KEHWIA OPraHN30BbIBaOT 30HbI CAHUTApPHOM OXpPaHbl.
Boz03a60pHbIe COOPYXXEHUS LO/MKHbI BbITb MPOYHLIMU, LONTOBEYHLIMY,
YCTOMYMBbIMU, MPOCTLIMW B CTPOUTENLCTBE, YA0OHLIMY B 9KCMlyaTaumm
1 3KOHOMUYHBIMU.

VX Heo6Xx0AMMO NPOEKTNPOBATL TakK, YTOObI pacnonoxXeHue, hopma
1 pa3mepbl 0becneynBany NnaBHoe 06TekaHWe peyHbIM MOTOKOM, Hau-
MeHbLLEee CTECHEHME pyCna 1 He Bbi3biBa/n Obl €ro nepeopmMupoBsa-
HUA.

K BOA03abOpHBIM COOPY>KEHWSIM U3 MOBEPXHOCTHbLIX UCTOYHUKOB
NpeAbABNATCA CNefyHoLLMe OCHOBHbIE TPe6oBaHuA:

—HanbonbLLIas YiCcToTa MoJyyYaemol BoAbl —BOLOMNPUEMHUK pac-
nonaratoT Bbllle HACENEHHOro MyHKTa M0 TEYEHWIO PeKu, fdasblie OT
Gepera 1 rny6xe, He paspeLUaeTcs pacrnonarars B0403a00pHbIE COOPYXKe-
HWUA 0KONO 6aNoK, KNagowLl, MecT KyrnaHUa U NOeHUA CKOTa;

—obecneyeHne HafeXHOro 1 Gecnepe6oinHOro nNprema BoAbl Kpyr-
Nblil rog —80of,03a60p pacnonaraeTcs Ha NPAMbIX y4acTKax, Ha BOTHY-
TbIX Geperax, T.K. y HUX 6o/iblle rny6uHa (cnefyeT y4ecTb, YTO BOTHY-
Tble 6epera pasmblBalOTCA U TPEOYIOT YKpeneHns 6epera Ha 60/1bLLIOM
paccTossHUN);

—pa3mellieHne Bogo3abopa He JO/MKHO NPOTUBOPEYNTL Nepcrek-
TUBHbIM BOLOXO03AACTBEHHLIM MEPONPUATUAM Ha BOLOUCTOUHUKE U
He HapyLlaTb MHTepechl ApYrux BOAONOTpebuTeneii n BOAONOIb30Ba-
Tenen;
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—Tonorpaguyeckune, raponormyeckme, reooryeckme 1 rnaporeo-
NOTVUYECKME YCNIOBUS AOMKHBI GbITb NPUEMIEMbI /11 CTPOUTENLCTBA U
3KCMyaTauum Bof03ab0pHOI0 COOPYXKeHMs. HeobX0AMMO BbINOMHATH
npeABapUTE/bHbIE N3bICKaHWS MECTOMO/OXEHNS BOL03aBOPHOT0 COOpY-
XKEHUS;

—3KOHOMMYECKME COOOPAKEHNS —TEXHUYECKOE PELLIEHNE [OMKHO
6bITb HaNGOIee 3IKOHOMWYHBIM, MPOCTeLIEe KOHCTPYKLMM 1 BOf03a-
6op A0MKeEH pacrosiaratbCs Ha He60/bLLOM PACCTOSIHAWN OT HACENEHHOTO
MyHKTA, BbILLE BbIMYCKOB CTOYHbIX BO;

Puc. 4.14. BbIGOp MeCTOMO/OXEHWSI BOA03aGOPHOIO COOPYXKEHUSA

— B CeiicMMUYecKnx parioHax npu BbI6ope MeCTOMNOM0XEHWS BOAO-
3a60pPHOr0 COOpYXXeHNA crefyeT n3beratb KpyTbIX KOCOropoB, NOAHO-
XXWIA XONMOB, T.K. NPU 3eMIETPACEHUAX 3TN MecTa SBNAKTCA 6onee
onacHbIMK.

K OCHOBHbIM TUMNaM BOA03a00PHbIX COOPY>KEHWIA OTHOCATCA:

a) pycnoBble BOA03ab0PHbIE COOPYXKEHUS;

6) 6eperoBble BOA03a60PHbIE COOPYXKEHUS;

B) KOBLUEBbIE BOA03a00PHbIE COOPYXEHUS.

PycnoBble B0oA03abopbl MPUMEHSIOTCS A1 NpUeMa BOAbl U3 PeK C
nosnorumun 6eperammn (HegoctaTouHasa rnyouHa y 6epera) —sog03abop-
HOEe COOpPY>KeHWe pacronaraeTcs HeNnoCpeACTBEHHO B pycie 4/iF nosyye-
HWA BOAbI NyULLEro KayecTsa, YeM y bepera.

PycnoBble B003a60pbl (puc. 4.15) MMeOT BOAOMPUEMHNKM 3, pac-
MO/IOKEHHbIE B BOJOMCTOYHUKE Ha HEKOTOPOM paccTosiHUM OT Gepera.
BoponpreMHVKY CoeanHAIOTCA ¢ 6eperoBbiM KOoaLem 5, 060pyoBaH-
HbIM CeTKamu 419 NPOLEXMBAHWSA BOLbl, CAMOTEYHLIMU IMHUAMM 4 NN
CUPOHHBLIMW NTMHUAMMW, KOTOPbIE MOTYT NPUMEHATLCS BMECTO CaMOTeY-
HbIX 415 YMEHbLUEHMS 3arny6neHns TpyoonpoBoaoB. M3 6eperosoro
KOMoALa BoJa Hacocamm, PacrnosioXeHHbIMM B HACOCHOW CTaHL MK 7, NO
HarnopHbIM BOJOBOAAM 8 MOAAETCA K MECTY ee OUUCTKM.
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Bo103a60pHble pyCc/ioBble COOPYXXEHUS, KaK 1 6eperosble BO403ab0-
pbl, MOTYT ObITb Pa3fe/ibHOro U COBMELLEHHOTO (puc. 4.16) TUNOB.

PycnoBble B003ab0pbl pa3fe/ibHOro Tuna BCTpeyatoTes valle, Tak
Kak pasfiB BOAbl B NaBOAOK NpW NOMOrnx 6eperax 4OCTUraeT 3Haun-
TeNlbHbIX Pa3MepoB, MO3TOMY HACOCHYHO CTaHUMIO | nogbema pasmella-
tOT BHE 30Hbl 3aTOM/IEHUS,, OTHECA ee Ha HEKOTOPOe PacCTOsiHWE OT
Gepera.

CxeMa B0f,03a60pHbIX COOPY>XEHWIA YNPOLLAeTCs MPU COBMELLEHUM
6eperoBoro KoNoALa 1 HaCOCHOW CTaHLUM B OAHOM 34aHUN.

YKnaaplBaeTcs He MeHee 2-X HUTOK (CamMOTeYHON NMHMK). CKOPOCTb
[BWKEHUNSA BOAbI B CAMOTEUYHOW NMHWUW [O/MKHA ObITb 60/bLUE UM paBHA
CKOPOCTU B UCTOYHUKe. OrosioBOK B BuAe pacTpy6a NoBEPHYTOro BHN3
MO TEYEHNO —ANS YMEHbLUEHNS BXOAHbIX CKOPOCTEN BOAbI 1 KoNnye-
CTBa HAHOCOB, MOCTYMaLLMX B TPYObl. OT MOBEPXHOCTY BOAbI BXOAHbIE
0TBEPCTUA JO/MKHbI HAXOAUTLCA Ha rnybuHe 1—1,25 M. Oronosok 060-
PYLYeTCs PeLLEeTKOMN.

CamoTeyHas NMHUA YKNaAbIBalOT U3 CTafIbHbIX, YYTYHHbIX U [p.
Tpyb. B pycne pekn peKoMeHAYeTCA NPOKIaAbIiBaTh MPOYHbIE CTa/lbHble
TPy6bI.

Beperosoii Konogew, pacnonaratoT Ha He3aToMN/ISEMOM B M0O/I0BOAbe
MeCTe, HO MO BO3MOXHOCTY 6/IM3KO0 K peKe, YToObl He YAIUHATL caMo-
TEYHYIO JINHUIO.

PycnoBblil BOL03a60p paccunTbIBAETCA Ha CEKYHAHYHO NPOV3BOAN-
TensHocTtb HCL:

a =0 X,
r*3,6

rae:

a —KO3PUUNEHT, YUNTLIBAIOLLMIA pacxop Bofbl Ha COOCTBEHHbIE
HY>bl OYNCTHO CTaHLMK;

«=1,08-1,1.

BeperoBble Bo03atopbl A1 NPMeMa BOAbl U3 PEK C AOCTATOYHOM
rnyouHoin; 6eper yaobeH ans ycTpolicTea Bogo3abopa (KpyToW, yCTou-
YMBbIV 1 HE3aTOMNAEMbIA) NMPK cnabbixX rpyHTax Bo403abop pasae/ibHoOro
Tna. COBMELLEHHOMO TUMa NPy MPOYHbIX FPyHTaX, KOrga UCK/IYeHa
BO3MOXHOCTb HEO4HAKOBOW 0CafKM.

Bopo3abopHoe coopy>keHne 6eperoBoro tuna (puc. 4.16, 6) coctont
3 BOAOMPUEMHOIO KONOALA 7 C BXOAHBIMW OKHaMK 2, 060py0BaHHbI-
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MW peLleTKamu A5 3afep>XXnBaHns OTHOCUTENbHO KPYT/IbIX MPeaMeTOB.
BogonpuemHoe oTaeneHve pasfeNieHo CTEHKO Ha [iBe kaMepbl: npuem-
Hyt0 3 1 BCaCbIBaKOLLYIO 4, MeXy KOTOPbIMU HaxoaaTcs ceTkn 8. CeT-
KW MOTyT BbITb N/I0CKME (MOAbEMHbIE) U BpalatoLinecs (IEHTOYHbIE);
BpaLLatoLLMecs CETKN NPUMEHSIHOT NPU NPOU3BOAUTENIbHOCTM BOL03a60-
pa 6osee 1m3c.

CeTKu cnyxat Ans 3afepXXaHus NNaHKToHa, BOAOPOC/EN, MeNKOro
copa 1 T. n. MNpoxofs Yepe3 pelleTKM U CETKW, BOAa NoABepraercs
MeXaHW4eCKOo ounmcTke. H13 BOLOMPYEMHBIX OKOH pacnonaralT Mu-
HUMyMm Ha 0,5 M Bbllle AHa Bofoema, a BepX He MeHee 0,2 m OT
HVKHER KPOMKM NbJa N He MeHee YeM Ha 0,3 M HIKe YPOBHS CaMbIX
HU3KNX BOA UCTOYHMKA.

Boga, npolueaLas yepes CETKM Ha pekax € 60/1bLIVM COLep>KaHu-
€M B3BeCW peKOMeHAyeTCa ycTpamBaTh BOAOMPUEMHUKN (hnbTpaLm-
OHHOTO TUMNa, KOTopble 3abmparoT BOAY, NPOUNLTPOBAHHYIO Yepes
necyaHo-rpaBuiiHble NOPOLbl, cnaratolime 6eper U AHO BOLOUCTOUHN-
Ka, 3abupaeTca Hacocamu 5, yCTaHOB/IEHHbIMW B HACOCHOM 3ae 6,
yepes BcacblBatoLLye TPy6bl 7 1 MOAAETCA HA OUYMUCTKY UM K MOTpe-
ouTento.

[ns obecneyeHns GecnepeboHON paboThbl COOPYXKEHUS, a TaKxkKe
BO3MOXXHOCTU MPOBEAEHNSA ero 0CMOTPa, OYUCTKM M peMOHTa 6e3 npe-
KpaLleHus nojayn BoAbl BOLONPUEMHUK AENAT Ha CEKLMN.

CoBMeLLEHME HACOCHO cTaHUuK | nogbema 1 BOJONPUEMHOIO CO-
OPY>XEHWSA MpeaycMaTpuBaeTcs B 3aBUCUMOCTM OT aMNUTyAbl Koneba-
HWSA BOAbI B UCTOYHUKE, BCACbIBAIOLLEH CMOCOOHOCTY YCTaHaBIMBAEMbIX
HacoCOB, re0/10rMYecknX N rmaporeoIornYecKnX yCcroBui.

KoBLueBble BOA03abopbl CTPOAT A/1d 60pbObl C AOHHBLIM NbAOM W
LLYTOW, a TAKXXE 419 CHUXXEHMS COLEepPXKaHNs B3BECU B OTOMPAEMOii BOfe
COOPY>KatOT UCKYCCTBEHHbIE 3a/IMBbl —KOBLLUW.

YcTpamBatoTcs KOBLUEBbIe BOL03a00pb! TOMBKO A1 3a60pa 60/1bLUNX
Konnyects BoAbl (< 20—25 m3c). KosLueBble BOA03a00PbI YCTPamBaroT-
CA B BUAE 3aTOHOB y 6epera, B KOTOPbIX CKOPOCTW LOCTUTAOT MasibIX
3HauveHwuii (0,15-0,05 m/c), nnu BbleMOK, CneLmanbHO OTKPbITbIX B 6e-
pere.

KOBLL HM30BOr0 MMTaHWS 418 3aWMThl OT WYrK, KOTopas nibiBeT B
BEPXHMX C/I0sX. KOBLU BEPXOBOro NUTaHUA 414 3aLMTbl OT HAHOCOB.

KoBLI 1BYXCTOPOHHErO MUTaHUA YCTPavBaeTCA /14 3aepXaHuns Ha-
HOCOB W LUYTW.
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Puc. 4.17. KoBLU HW30BOro nNuUTaHWA:
1 —kKoBW; 2 —BOL03a6OPHOE COOPY>KEHUE;

HanpasneHne [ABM>KEHUA HWU30BOro MOTOKa,
—HanpasfieHne ABN>KEHWA BEPXO0BOro MNoTOKa.

Puc. 4.18. KoBLU BepxoBOro nutaHus

Puc. 4.19. KoLl ABYCTOPOHHEro nuUTaHusA
------- > — HanpaB/ieHMe BepX0BOro rMnoToKa;
-------- > —HanpasneHne HW30BOro MOTOKa.
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KOHTpO/IbHbIE BOMPOChI:

NOOA®N

10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

e o6pasyTca Mnoj3emMHble BOLbI?
Kak HasblBaeTCA nmnacT, cofep>kawyuii Bogy?
Kakue nopofbl sBNAOTCA BOLOHOCHLIMU?
Kakoli nnacT HasblBaeTCA BO4OYNOPOM?
Buabl nofsemHbIX BOA?
Mo>keT N1 noyseHHas Bofa OblTb WCTOYHUKOM BOLOCHAO>KEHUA?
pyHTOBble BOAbI MOTYT WCMOMb30BATLCA AN NMUTbLEBBLIX Leneid. Kakue ycnosus
MX WCMONb30BaHWUA W3BECTHbI?
Kakune nogseMHble BOfbl Ha3blBAOTCA apTe3naHCKUMK (MeXKnnacToBbiMK)? Yem
OHW XapaKTepusyrTcsa?
Kakwue coopy>keHus ana 3abopa nof3eMHbIX BOJ W3BECTHbI?

[na [o6blBaHMSA KakuxX BOA MCMOMb3YIOTCH LUAXTHbIE KONOALbLI?

B Kakom pe>kume paboTaloT LWaxTHble KONOALbI?

Kak onpegensieTca akcnayaTauWOHHbIA AebUT LaxTHOro Konopua?
B cucTemax BOAOCHAGXKEHWSA rhe WCMONb3YHTCHA LWAXTHbIE KOMOALbI?
Kakoe coopy>eHue Ha3blBaeTCA CKBa>KWMHOWN?

Ycnosusi ycTpoiicTBa TPy6yaTbiX KONOALEB (CKBA>KMWH).

OCHOBHble 3M1EMEHTbI CKBaXKUH.

Kakasf CKBa>KMHa Ha3blBaeTCs COBEPLUEHHO?

YTo HasbiBaeTCA CTATWUYECKUM TFOPU3OHTOM CKBa>KWUHbI?

UTo HasblBaeTCA AMHAMUYECKMM TOPU3OHTOM CKBa>KWUHbI?

Kakasi CcKBa>KMHa Ha3sblBaeTCA HanopHoi?

Kakasi CkBa>kMHa HasblBaeTCA Camou3nuBaioLLenca?

Kakasi ckBa>kKuMHa HasblBaeTCs 6e3HanopHON?

[na yero ycTaHasnMsalTCA (UNbTPbl B CKBAXKMHAX?

["ne pacrionaraeTca (UALTP CKBa>KWHbLI?

OCHOBHble Tpe6oBaHUA K (UIbTpaM CKBa>KMWH.

OT Yero 3aBuCUT TuN UIbTPa CKBa>KWHbI?

OCHOBHble TUMbl (OUIbTPOB, YCMOBUA WX MPUMEHEHUS.

OCHOBHble 3/1eMeHTbl hubTpa.

Mo>keT nn AnvHa paboyeil YyacTu uabTpa 6biTb 6O/bLUE MOLLHOCTMW BOAO-
HOCHOro cnosa?

Kak onpefensieTcs BenMuMHa MOHWMKEHUSI YPOBHA BOfbl B CKBa>KUHE?
dopmyna 18 OnpefeneHUs AebuTa COBEPLUEHHON HaMOPHON CKBa>KMHBbI.
Kakue Hacocbl MpUMeHAOTCA 1s 3abopa Bofbl U3 CKBa>KWHbLI?
Ycnosus NpUMEHEHUS TOPU3OHTabHbIX BOAOCOOPOB.

Pe>kuMm paboTbl ropu3oHTa/lbHbIX BOAOCOOPOB.

M3 Kakux Tpyb6 ycTpamBaloTCA rOpU3oHT&a/bHble BOAOCOOPBI?

Kak onpegenseTca NpuTOK BOAbl K ropu3OHTansHOMY Bofoctopy?
Ycnosusa ycTpoiicTBa /ly4eBbiX BOAOCOOPOB.

[na 3abopa Kakux BOf ycTpauBaloTCA KanTaXKHble Kamepbl?
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39.
40.
41.

42.

43
44.
45,
46.
47.

48.
49.
50.
51.

Kakue Twvnbl KanTa>KHbIX KamMep W3BECTHbI?

M3 KakuMx MaTepuasoB M3roTaBNMBalTCA KanTadKHble Kamepbl?

OcHOBHble TpeboBaHWsA, MpeabsBnsieMble K Bbl6OpYy MecTa BOL03a6OPHOro Co-
Opy>KeHnA K13 NMOBEpPXHOCTHOI0 WUCTOYHUKA.

Kakue ocHOBHble npaBlla Bblbopa MecTa Bofo3abopa M3 MOBEPXHOCTHbIX MC-
TOYHMKOB W3BECTHbI?

Tunbl BOA03a60PHbIX COOPYXKEHWI U3 MOBEPXHOCTHOIO UCTOYHMKA.

Ycnosus ycTpoiicTBa pycnoBbiX Bo403abopoB.

OCHOBHble 371EMEHTbI pPYC/0BOro BOA03abopa

Ha kakoii pacxof paccuvMTbiBaeTCs pPycnoBoii Bofo3abop?

M3 Kakoro maTepuana M3roTaenuBaeTCs CaMOTEYHO-HaMopHasa NMHKA pycro-
BOro Bofo3abopa?

Ycnosus ycTpoiicTBa 6eperoBoro Bogosabopa.

Ycnosusa ycTpoACTBa KOBLUEBbIX BOL03a60POB.

Mpremnembl 1 KoOBLUEBbIE BOA03ab0pbl ANs YCNOBMIA Pecny6nunkn Y36ekucTaH?
Kakoii Tvn Bogo3abopa Hambonee npviemnem Ans ycnosuii Pecrnybnmku Y36eku-
cTaH?



Maega 5. YJIYUHILUEHWE KAYECTBA BO/AbI
5.1. OueHKa KayecTBa NPUPOAHLIX BOJ,

KayecTBO BOfp!, NPUrOAHON NS NUTLEBBIX, XO3ANCTBEHHbIX U TEX-
HWYECKUX LieNieid 3aBUCUT OT COLEepXaHus B HEl pas/InyHbIX MUHepasib-
HbIX ¥ OPraHUYecKux NpUMecein 1 onpeaenseTcs COBOKYMHOCTHIO ee
(PM3NYECKUX, XUMUYECKUX, BGaKTEPUONOrMYECKMX U BUONOrMYECKNX
CBOMWCTB.

Boga, npurogHas ans Xo3ancTBeHHO-NUTLEBLIX Liefeld, 40/KHA Y0B-
netBopATb TpeboBaHUAM OMBB! 950:2011 «Boga nuTbeBas. MrmeHu-
yecKune TpPeboBaHNA U KOHTPO/Ib 33 KAYECTBOMY.

TpeboBaHNA K BOAe A1 TEXHUYECKNMX LieNell yCTaHaB/IMBatoTCs pas-
NNYHBIMUN BELOMCTBEHHbLIMY KOPMaMU 1 TEXHUYECKMW YCIOBUAMU.

Mpu3Hakamu, onpesensoLyMm NPUrogHOCTL BOAbI 4/19 BOJOCHA0-
XEHUA, MOTYT CNYXWTb ee (hU3nYecKme CBOMCTBA: NPO3PaYHOCTb, LIBET,
3anac, BKyC 1 Temneparypa.

Xopowas nuTbeBas BOAa J0/KHA ObITb NMPO3payHONA, BecLBETHOM,
He MMeTb HMKaKOoro NOCTOPOHHETO 3anaxa v NPuBKyca 1 He CoAepXaTb
60/1e3HETBOPHbIX BaKTEPUIA.

TemnepaTypa BOAb! AO/IKHA ObITb B TEYEHWE rofa Nno BO3MOXXHOCTH
PaBHOMEPHOWA, MPUTOM HaunyYLLein C TOUKM 3PEHUSA MOBbILLEHNS NPO-
[OYKTUBHOCTM XVMBOTHOBO/CTBA CUMTAETCA TEMMepartypa Bofbl 7-12°.

Mpo3payHOCTb 3aBUCUT OT KOIMYECTBA COAEPXKaLLMXCA B HEN B3Be-
LUEHHbIX NPUMecei, a eé LBeT —OT HaxXOAALMXCA B Hell pas3MyHbIX
PacTBOPMMbIX Y HEPACTBOPUMbIX BELLECTB.

N3mepseTcs LBETHOCTb B rpajycax Nno Tak Has3blBaemoW MnaTHo-
K06aNbTOBOM LLKae NyTeM CPaBHEHUSA C BOAOM, MMEIOLLEl 3TalIOHHYHO
LIBETHOCTb.

L|BETHOCTb NUTLEBOIA BOABI HE AOMKHA MpeBbiwaTth 20°.

3anax Bofpbl YKa3blBaeT Ha COflepXKaHuNe B Heil ra3oB UK OpraHuyec-
KUX BewecTB. HenpuATHbIA NPUBKYC yKa3blBaeT Ha Hasmyue Conen,
pacTUTeNbHbIX BELLECTB W MPOAYKTOB THUEHUS.

Mo MOCTy nuTbeBasa Boga npu t = 20° 1 npun nogorpesaHumn Lo 60°
He [0/HKHa UMETb 3anax > 2 6anoB 1 NpyBKyC > 2 6asnsos.
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MprMecn MOryT COAepXaTbCs B Pa3IMYHOM COCTOAHUN:

a) BO B3BELLEHHOM COCTOSHUN —B BUJE OTAE/bHbIX YaCTULL;

6) B KONNOUAHOM COCTOSHUU;

B) B PaCTBOPEHHOM COCTOSHUW.

MyTHOCTb NPUPOAHOI BOAbI 00YC/OB/IEHA MPUCYTCTBMEM HEPACTBO-
PEHHBIX Y KONTOMAHbIX BELLECTB HEOPraHMYecKoro (rnvHa, Necok, rva-
POKCUJ, Xene3a) U OpraHNyeckoro (Un, MUKpPOOpPraHu3mbl, MIaHKTOH,
HeqTeNPOAYKTbI) MPOUCXOXKAEHMS.

Konunuectso B3Becu B BOJAe OMpesenstoT BECOBbIM COCOOOM Unu
MyTHOMEpaMu, POTO3/1ebCrPOKOIOPUMETPOM, @ B HACTOSALLEE BPEMS He-
(henomeTpamm.

MprHUMN feicTBMS MyTHOMEPa OCHOBaH Ha CMNOCOOGHOCTY B3BeCel
Mor/oWaTh 1 OTpaXaTb Sly4n CBETA, & CBETOBOM MOTOK U3MePSAOT (POTO-
3N1EMEHTOM.

Mo MyTHOCTY BOZbl NOAPA3LENAOTCA Ha:

a) ManomyTHble —Z10 50 Mr/n B3Becei;

6) cpegHeMyTHble —50—250 mr/n;

B) MyTHble —250—2500 mr/n;

I) BbICOKOMYTHble —60nee 2500 mr/n.

Mpo3pa4yHOCTb —3TO CMOCOO6HOCTL BOABI MPOMYCKATh /Ty4u CBETA.

Mpo3payHOCTb 3aBUCUT OT MYTHOCTM MPYMEPHO B 06paTHOM npo-
MOPLMOHAILHOCTK.

Hannuune B BOfle HepaCTBOPEHHbIX U KOMIOUAHbBIX MPUMECE MOXHO
OLEHWUTbL 1 NO CTEMNEHW NMPO3PavyHOCTM Mpoosbl.

Mpo3payHOCTb ONpesensoT B LuInHApax U3 6ecuBeTHOro CTekna
BbICOTOI 30—50 CM C MIOCKNM AHOM.

Mpob6a cumTaeTca Npo3payvHoi, eciv Yepes cTon6 BOAb! B LIUMHAPE,
MOMELLEHHOM Ha PacCTOAHMUM 2 CM OT KOHTPO/IbHOMO TeKcTa (Mn KpecT,
HaHeCeHHbI YepHbIMU IMHUAMU TO/LLMHON 1 MM C YeTbIpbMSA TOYKaMK
Mo MosisiM) BULEH TEKCT.

BbicoTa cTon6a BOAbl B CAHTUMeTPax M eCTb NPO3Pa4yHOCTb BOAbI
«MO LWPUQTY» UK MO KPecTy». Mpo3payHOCTb BOAbI, NMEHOLLEN MYT-
HOCTb 2 Mr/n, cocTasnset 6onee 30 cMm.

MyTHOCTb 00bIYHO CBONCTBEHHA BOZE NOBEPXHOCTHBIX UCTOYHWKOB
W rNaBHbIM 06pa3oM pek.

MyTHOCTb 3aBUCUT OT XapakTepa rpyHTa 1 6eperos pek v 0T CKOpPO-
CTM TeyeHuns BoAbl. MyTHOCTb BOZbl B MOBEPXHOCTHbLIX UCTOYHUKAX Me-
HSIETCA B TeUeHWe rofa, Bo3pacTaeT B Nepuos, AoXael 1 LOCTUraeT MakK-
CYMyMa B Nneprog naBojKoB. HanMmeHbLIas MyTHOCTb PeYHOW BOAbI Ha-
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6ntofaeTcA B 3UMHee Bpems, Korfja peka nokpbita bgoM. MyTHOCTb
HEKOTOPbIX PEK AOCTUraeT HECKOSIbKUX ThIC. MI/1.

Pekun CpefHeii A31K OTIMYAKOTCS NOBLILLIEHHO MYTHOCTbHO MO CPaB-
HeHMo ¢ pekamun CpegHeli n CeBepHoOi YacTu Poccun.

MoA3eMHble UCTOYHMKW, KaK MPaBuio, XapakTepmayrTcs 60nbLUei
MpPO3payHOCTLHO.

CornacHo 950:2011 KO/MMYECTBO B3BELLUEHHbIX BELLECTB B BOAE
AN XO39MCTBEHHO-NUTLEBBIX Lie/el He A0/MKHO npeBbiwatb 1,5 mr/n.

MwHepanunsaums

Cyxoi ocTaToK —CyMMa BCex NnpuMeceii Bofbl, onpeaensemas ny-
TeM BbinapneaHus npobsl. BeinapysaHue Npo6bl MPOBOAAT Ha KAMSALLEN
BOASHOM 6aHe, BbICyLUMBaHMe Yalluku - npu 105°C (yaanaroTcs rassl,
NeTyyne KOMMOHEHTI).

MAOTHBIA OCTaTOK —CYXOl OCTATOK, ONpefe/ieHHbIn U3 punbTpa-
Ta. PasHumLa nn1oTHOro octaTka U Cyxoro oCcTaTka COCTaBNsieT CofeprKa-
HVe B3BELLUEHHbIX BELLECTB B Npo6e BoAbl. [15 MaSIOMYTHbIX NMPUPOL-
HbIX 1 MUTbEBbIX BOJ, pe3yNibTaTbl 060MX ONpeseieHNiA 04eHb 6IM3KH,
T.K. COepXKaHne B3BELLUEHHbIX BELLECTB U OpraHUYecKuX npumMecein B
3TUX BOJAxX HeBENNKO, a BENNYMHA MNNOTHOrO OCTaTKa fOCTaToOuyHOo Be-
VKA.

MpupoaHble BOAb! KNacCUULMPYOTCA NO CTENeHW 06LLeid MUHepa-
nmsaumn.

Tabnuua 5.1
Knaccumkaumsa npupoaHbIX BOg N0 MUHepa3aLmn

MpecHas, nn. ocT 200—500 mr/n
C OTHOCUTENIbHOM MOBbIWEHHOM MUHepanu3ayuen 500-1000
ConoHoBartas 1000-3000
CosieHast C MOBbILLIEHHOW COMEHOCTbIO 10000-35000
MepexogHasa K paccony 35000-50000
Paccon 50000-400000

B Boge, ncnonb3yemMoni Ans X03aiCTBEHHO-MUTHLEBbIX LieNel, Cyxol
OCTaTOK He [o/DKeH npeBblwatb 1000 mr/n, B 0COBbIX Cayyasx —
1500 mr/n.
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Cyxoi1 0CTaToK TMMUTUPYETCS TakXKe B BOAE, NOCTynaroLwen ans
NUTaHWA NapoBbIX KOT/MOB, U B BOAE, MCMOMb3YEMON B LE/OM psage
MPON3BOLCTB.

Xnopuabl n cynbdatsl, 6narofaps CBoel BbICOKOV pacTBOPUMOCTM,
NPUCYTCTBYIOT BO BCEX MPMPOAHLIX BOJaxX 00bIYHO B BUAE HATPUEBBIX,
KaNbLUMEBbIX N MarHMeBbIX CoNeit. Mpu 3HaYNTENIbHOM MX COAEepXKaHnK
BOZa CTAHOBWTCSA arpecCMBHOM MO OTHOLLEHWUIO K GETOHY. [Ns X035ii-
CTBEHHO-MNTLEBON BOAbI NPEAEeNIbHO A0NYCTMMOE COAepXXaHue X10pu-
pos —250 mr/n, cynbthatoB —400 r/n.

Moa3eMHble BOAbI XapaKTepM3ytoTcs MuHepanu3aumeid ot 0 ao
250 r/n. B Bogax mMopeit n okeaHOB Ha Kakable 1000 r (1 n) Bogbl
npuxoauTcs B cpeaHeM 35 I pasMyHbIX COMeN.

Tak:

B AT/TaHTUYECKOM OKeaHe —35-37r;
B CeBepHoM JlefoBMTOM OKeaHe —32,3 T;
B ANOHCKOM Mope —34r;

B CeBepHoM Mope —343r;

B YepHoM Mope —18r,

B A30BCKOM MOpe —10r;

B banTtuiickom mope —20r;

B KpacHom mope —32-42T;
B Cpefm3eMHOM MoOpe —3739r.

XKecTkocTb Bogbl. Hanuuve B Bofe MUHepanbHbIX BELLECTB B BUie
COMein Kanbuusa U MarHusi NnpuaaeT e, Tak HasblBaeMyHo, XKEeCTKOCTb,
KOTOPYHO NPUHATO U3MePSTb B MI.3KB/N, NGO B rpafycax XXeCcTKOCTU —
Hemeukmnx (°H), dpaHuy3cknx (°®) u T.4.

1° )KeCTKOCTU COOTBETCTBYET COAepXaHuto B 171 oAbl 10 Mr oKucu
Kanbuus (CaO) nnn 14 mr okucu marHus (MgO). Mr.aks/n —konunye-
CTBO CONEM, 00YC/OBMBAIOLLNX XKECTKOCTb B M/, pa3feneHHoe Ha Co-
OTBETCTBYHOLLMIA M 3KBMBANEHTHBIN Bec. 19 nepeBoja rpagycoB Xec-
TKOCTW B MI.3KB./N1 HEOOXOAMMO YKECTKOCTb B rpajycax pasfennTb Ha
2.804 (mr-aks/n —mr-aks/am3.

CTeneHb >XeCTKOCTU NPUPOAHbLIX BOA: MArKasa <4 Mr-aks/n; XecT-
Kasi 8—12 Mr-akB/n; CpeaHen XXeCTKOCTN 4—8 Mr-3KB/N1; OUeHb XKeCTKas
>12 Mr-aks/n.

JKecTKOCTb peyHbiX BOA 0ObIYHO HeBbiCOKa (1—6 Mr-aks/n).
OfiHaKo M3-3a pocTa aHTPOMOTeHHOr0 B/IMSIHNA Pe3KO BbIPOC/a XecT-
KOCTb NMOBEPXHOCTHOIN BOAbI, B HM30BbAX PeKn AMyaapbu LOCTUraeT
16—18 mr-aks/n.
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XKecTkocTb nuTbeBoi Bogpl cornacHo FOCT (0 ‘7031 950:2011) He
[0/DKHA NpeBbIWaTb 7 Mr-3KB//.

YKecTkas Bofia He NpUrofHa Ans cuctem 060poOTHOrO BOLOCHAOXKe-
HUA, 419 NUTaHUA NapoBbIX, KOT/OB, AN MPOM3BOACTBA BbICOKOCOPT-
HOI LLeNNt0/103bl, UCKYCCTBEHHOr 0 BOSIOKHA U T.4.

KoHUeHTpaumsa noHoB BoAopoLa pH XxapakTepusyet KUCIOTHOCTb
BOZHOr0 pacTBopa.

Bopa xapaktepusyetcs o CTeneHy KUCI0THOCTU:

pH < 5,5 —Bofa cunbHO Kucnas;

pH 5,5 + 6,5 —cna6o kucnas;

pH 6,5 + 7,5 —HeiTpanbHas;

pH 8—10 —cnabo LenoyHas;

pH > 10 —CuWNbHO LWefoYvHas.

CornacHo MOCT (O”OB! 950 : 2011) gonyckaemoe pH nuTbLEBOM
BOLbI 6-9.

Hannuve B Bofe pacTBOPUMbIX COfeli Xenesa B Konmyectse 0,2+0,3
Mr B 11 6e3BpeaHo. MNpy 60/bLLUEM KONMYECTBE NOA LeiACTBUEM KUC/IO0-
pOo/a BO3/yXa Xene30 OKWC/AETCA U BbINajaeT B 0CAA0K B BUJE X/I0MbEB
YKE/ITOr0 Y KOPUYHEBOTO LiBeTa.

CopepxaHuvie 0TAeNbHbIX XUMUYECKMX 3/IEMEHTOB:

MapraHel, - CEMUBaNEHTHbIN MOH MapraHLa BAUSET Ha OpraHonen-
TUYECKUe CBOMCTBA BOAb! - BbI3blBAET M3MEHEHME OKpPAcKu BoAbl. [,0-
nyckaemoe cogepxxaHue 0,1 mr/n, ecnu 60nbLUe, TO TKaHb NOCNE CTUPKU
06peTaeT KOPUYUHEBDIV OTTEHOK. KOHLEHTpauus He 6onee 2 Mr/n (MOH
Mn) BbI3bIBaET M3MEHEHUS CO CTOPOHbI BbICLLE HEPBHOM AeATeIbHOC-
TW, HaKoMeHne hocdopa B KOCTHX.

OcCTaTOouHbIA antoMuHKiA He 6onee 0,5 Mr/n (aNtOMUHWIA B KayecTBa
KoarynsHTta), prop He 6onee 1Mr/n, HaMMeHbLLIAas PaCNPOCTPAHEHHOCTb
Kapueca npu cogepxxaHum ¢ptopa 0,7 +1,5 mr/n.

MoBbIWeHHas KOHLEHTpauus passmBaeT Apyroin Hegyr —(poopos
—3y0bl TEMHEIOT, KpoLlaTcs v noMatoTes (MATHUCTOCTb 3yOHON amann).
Ob6ecTopuBaHNe —NCMO/b3YHOT METOJ, CMeLLEHNA MOA3EMHbIX BOA U3
6oratbIX PTOPOM BOAOHOCHbIX FOPU30HTOB C BOLOW, MEOLLEA He3Ha-
4MTENbHYI0 KOHLUEeHTpauuio ghTopa.

CBUHeL, U MbILLIbSIK —3/1EMEHTbI Bbi3bIBatoLL e 3a60/1eBaHNA Y Yeno-
BeKa (onacHbl C/lyvan 0TpaBneHWUs CBMHLOM MPW UCMO/b30BAHUN CBUH-
LIOBbIX TPYy6 Ans Bogonposoa). Ceivac 3anpeLLeHo nprMeHeHre CBUH-
LoBbIX TPy6. [lonyckaemoe cofepxkaHue CBuHLUA He 6onee 0,03 mr/n.
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MbILWbSAK —a0nyckaemoe cofepxxaHue He 6onee 0,05 Mr/n (M3BeCTHAKU
MOIYT COAepXKaTb MbILLIbSKOBUCTOE Xenes3o).

Bpom 061aa€eT LUMPOKUM CNEKTPOM AeCTBUS Ha Pa3/INyHble CUCTe-
Mbl U (DYHKLMMW OpraHu3mMa, B TOM YMC/ie U Ha LeHTPaIbHY HEPBHYHO
cucTemy. MMrmeHnYecKnM HOpMaTMBOM CUATAETCS KOHLEeHTpaLms 6opa,
pasHas 0,5 mr/n.

Cepebpo cnoco6CTBYeET ANNTENILHOMY COXPaHEHMIO Ka4yecTBa NUTbe-
BOI BoAbl. OboraileHne noHamu cepebpa B KoHuUeHTpauum 0,05—
0,4 mr/n uenecoobpasHo.

Bonblwasa KoHueHTpauusa (>0,5 mr/n) cHXaeT MMMYHOJIOTMYec-
Kyt aKTMBHOCTb OpraHu3ma —OTMeYa/ICb U3MEHEHUS COCYAUCTOMN,
HEPBHOW W FMNO3HOW TKaHW FOIOBHOMO Y CIMHHOMO MO3ra. 3TW A03bl
HapyLLasn YCNOBHO-PeIEKTOPHYIO LeATENbHOCTb KpbiC. KOHLEHTpa-
ums cepedpa 0,05 mr/n 1 0,005 Mr/n NOLO6HLIX U3MEHEHWA He Bbi3bIBa-
na. NccnepgosaHuamu 6bi1a ycTaHOB/IEHA MPeAeNbHO A0NYCTUMasA KOH-
LieHTpauus noHoB cepebpa B Boge —0,05 mr/n.

HuTpaTbl paccmaTpuBanunch LONT0e BPeMS Kak Npu3HaK ObITOBOro
3arpsisHeHns, T.K. HATPaTbI ABNAIOTCA KOHEYHbIM NPOAYKTOM pacnaja
OpraHuM4ecKux BellecTB. Hanpumep, B 3arpsa3HeHHbIX KOoguax nx co-
fepxaHve gocturaet 100 mr/n n 6onee. Ho NoBbllLeHHasA KOHLEHTpa-
Lms 6blna 06HapyXeHa 1 B NPUPOLHbIX NMOL3EMHbIX BOZAX.

B opraHusme YenoBeka (B KMLLEYHUKE) HATpaTbl BOCCTaHaB/IMBAIOT-
CA B HUTPaTbI NOA BNUAHMEM 0buTaloLWmMX Tam 6akTepuii. BecacbiBaHue
HUTPUTOB BefleT K YaCTUUYHOW MHaKTUBaLun remorniobuHa. B ocHose
3ab60/1eBaHNA NIEXXUT Ta UM UHAA CTeMeHb KUC/OPOAHOr0 rosiofaHuns
(ocobGeHHO Yy rpyAHbIX A€Tel - pa3BefeHne CMeCein BOAOI, cogeprKalLel
HUTPATbI).

YnotpebneHne BoAbl, cofepkatein 2—11 Mr/n HUTPaToB6 He BblI3bl-
BaeT NOBbILIEHME B KPOBW YPOBHA METreMOrniobmHa, Torfa Kak KOHLeH-
Tpaumsa 50-100 mr/n pesko ero ysenmumsaeT. KOHLEHTpaLusa HUTPaToB
Ha ypoBHe 10 mr/n (B nepecuete Ha N) saBnseTcs 6e30MacHoiA.

BaKTepVIaJ'IbHaFISaFDFBHEHHOCTb
OnacHO Hanmume B BOLe OpraHNYecKmX BELLECTB XMBOTHOIO MPouc-
XOX[JEHWs, B pe3ynbTaTe pas/ioKeHns KOTOpPbIX 06pasyroTcs Con am-
Muaka, a30TUCTON 1 a30THOW KMCNOT. Hannumne 3TUX BELWECTB C OfHO-
BPEMEHHbIM COAepXXaH1eM X10pa OpraHNYeckoro NPoNCXoXaeHns (ao
300 Mr/n Hanmume B BOfe X/lopa MUHEPaNbHOr0 NPOUCXOXKAeHUA 6e3-
BPeAHO W He yXy[lwaeT BKyca BOfbl) YKa3blBaeT Ha 3arpsi3HEHHOCTb
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Tabmvua 5.2

Knaccugmkaums npupogHbIX BOg MO (M3NHECKUM U

HavnmeHoBaHVe nokasatens

MyTHOCTb, Mr/n

LIBeTHOCTb, rpag.

MuHepanusaums, r/n

pH

O6Last )KeCTKOCTb, Mr-3KB/N

>Keneso v maprasew, mMr/n

XUMNYECKM NoKasaTenam

HazsaHue Boabl
B 3aBMCYMOCTU
0T MoKasarens

MoBEPXHOCTHbIE BOAbI

Marsoin myTHoCTH
CpeaHeii MyTHOCTU
MyTHas

BbICOKOIA MyTHOCTU

Manoii uBeTHOCTU
CpefHeli LBETHOCTU
BbICOKOI LIBETHOCTY

Moa3eMHble Bogpb!

MpecHas
ConoHoBartas
ConeHas
CunbHo coneHast

LLlenoyHas
Cnabo Lweno4vHas
HeliTpanbHas
Cnabo kncnas

OueHb Msrkas
Msrkas

CpeaHeli KecTKoCTU
YKecTkaa

OueHb XecTKasi

Mpynna A
Mpynna b

Mpynna B

[MokasaTtenb

o 50

50-250
25-150
0>1500

o 35
35-120
>120

o1
1-3
3-10
10-15

11-14
8-10
74-6
1-3

no 15
1,5-3,0
3-6
6-9
>9

Pe, Mg,
MUHepa.
LLIC>2 Pe, M8,
MUHepa.
LLIO<O Pe, MB,
opraHuy.

BObl 0TOpOCamu OT XMBOTHbIX. HeobxoamnmMa xruMmuyeckas 06paboTka,
T.K. BO3MOXHO Hannyune Bo3byauTenein onacHbIX 3a601eBaHUA.
BakTepuasibHas 3arpsa3HeHHOCTb BOAbI XapaKTepu3yeTcs KONMYeCTBOM
GaKTepuia, cogepxxatimxcsa B Ma Bogsl. CornacHo FOCT nuTbeBas Boga
He [o/MKHa cogepxatb 6onee 100 6akTepuint B Ma. Ocobyto BaXXHOCTb
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[N CaHUTapHOI OLIEHKM BOAbl MMEET OnpeesieHne Hannuuns B Held 6ak-
Tepuii rpynnbl KALLEYHOW NasiouKu.

MyTem 6aKTEPMOIOrMYeCcKOro aHan3a Bofbl OMpeeNsatoT YACIO Ku-
LLeYHbIX NanoyeKk B 1M BoAb! (TaK Ha3blBAEMbIA KOMN-UHAEKC) UK TOT
006beM BOAbI, B KOTOPOM M 06HapYXXMBaeTCA KMLLIeYHas nanoyka (Konu-
T™MTP).

CornacHo TpeboBaHWAM CTaHAapTa B NUTLEBOI BOZe, NOJaBaeMoii B
CETb XO3ACTBEHHO-MNTLEBOI 0 BOAOMPOBOLA MOXET COAepXaThCs He 6oree
TPex KWLLIEYHbIX Masioyvek B 11 BOAbI.

5.1.1. TpeboBaHUs, NpeabsB/seMble K KayecTBy BOfbl
NPeLNPUATUAMA

Ha npeanpuatuax sofa MCNonb3yeTcsa 418 pa3/IMyHbIX NPOU3BOA-
CTBEHHbIX Lieneli:

1 Ana oxnaxgeHus gsurateneil. HanpumMep, napoBbIX TypOUH Ha
TEN0BbIX 3/IEKTPOCTAHLUMAX, KOHAEHCATOPOB, JOMEHHbLIX N MAPTEHOB-
CKUX Meyeli, XonoannbHMKoB. Boga aomkHa 6biTb 6€3 60/1bLIO0ro Konu-
yecTBa B3BecU (MyTHOCTb 50 + 200 Mr/n —B0 n3bexxaHue 3arpssHeHns
OX/IKAAOLLMX YCTPOICTB), 63 CepoBOAOPOAA U YACTULL XKeNesa, XecT-
KOCTb MeHee 2—7 MT-3KB//.

2. B KoTenbHsAX BoAa fO/MKHa 6bITb MPO3payvHoi 6e3 pacTBOPEHHO-
ro kucnopoga. O6uias >KecTKoCTb B 3aBUCMMOCTU OT faBneHus 0,35—
0,003 mr-3aks/n.

3. 4na 04YNCTKM FOTOBOM NPOAYKUUN —OUYUCTKN TEKCTUASA, B NU-
LLLeBO MPOMbILLNIEHHOCTW.

4. [ins TpaHCNoOpTMPOBaHUA Cbipbsi. Hanpumep, B 6yMaXKHOR npo-
MbILLIEHHOCTM NPeABbABNAOTCA BbICOKME TpeboBaHMS N0 MPO3payHOCTy,
COEPXKaHMI0 XKenesa.

5. B cocTaBe BbIMyCcKaemMoii NpoAyKLUMK, Hanpumep, Ha KOHCEPBHbIX
3aB0fjaX, NMMBOBAPEHHbIX 3aBOAAX U ApYrux.

6. NS yaaneHns v 04UCTKM 3arpasHeHni, 06pasyoLwmxcs Ha npea-
NPUATUAX.

7. Ha oTfenbHbIX NPeanpuaTuaX Ka4ecTBo BOAb! JO/MKHO ObITb BbILLE,
YeM KayecTBO NUTLEBOI BOAbl. Hanpumep, B KOTEbHAX NPO3PavyHOCTb
BOZbl JO/MKHaA 6bITb He MeHee 50 cm (B NUTLEBOWA 30 CM).

8. Ha cTpouTenbCcTBe BOAA UCNOML3YETCA A1 NPUroTOB/IEHNS 6eTOo-
Ha, NnonvBa 6eToHa, NPOMbIBKY rpaBus 1 LWebHs. Boga NUTLEBOro Kave-
CTBa [JO/1)XHA UCMO0/Ib30BaTLCA A4/19 MPUTOTOB/EHUS TNAPOTEXHUYECKOTO

71



6eToHa. MuHepann3oBaHHble NPUPOAHbIE BOAbI HE A0/MKHbI BbITb UC-
M0/b30BaHbI AN151 MPUrOTOBEHNSA 1 NOMMBA MMAPOTEXHUYECKOrO GETOHA.
B 3aBucMMOCTM OT Tuna GeToHa fonyckaeTcs obLias MUHepanu3auns
3500—5000 mr/n, pH<4, noHbl 80422700 mr/n.

Tabnuua 5.3

Tpe6oBaHMs, NpeabsB/semMble K KauecTBy Bofbl,
1cnonb3yeMoli Ha MPeanpUSTUSIX

[Nokasartenb
KayecTBa

K onnyectso
B3Becu (Mr/n)

LigeTHoCTb (rpag,.)

Mpo3payHocTb
(cm)

O6LWas XKeCTKOCTb
(mr-aks/n)

OKUCNASieMOCTb
(mr/n)

CopepxxaHue
xenesa (Mmr/n)

MapraHet|,

KpemHuveBas
Kucnota

CepoBogopos
Cyxoi1 ocTaToK

pH

oymarun
2-5

30

4,3-5,7

10

300
7-7,5

MpeanpysiTvie N0 NPOU3BOACTBY

LENN0M03bl  BUCKO3bl TEKCTWUIA  Kpacku KOXWn

0

15

0,7

0,2

7-7,5

5 5 5 0
0 10-15  5-10 -
30 30 30 -

02 14-21 02-035 05
2 - 8-10 -
0,03 02 01 -
0,03 02 01 -
25 - - -
- - - 1

100 - - -

- 7-85  7-85 -

CyLLECTBYIOT HOPMaTVBbI Ka4ecTBa BOAbl 15 CUCTEM TemnnocHa6ke-
HWS, TOPsSiYero BOAOCHaBXeHMS, NapoBbIX U BOAOTPeliHbIX KOT/IOB.

Tpe6oBaHUs, NpeabsiBseMble K KauecTBY BOAbl /151 YKMBOTHbIX
K KauecTBy BOAbl [/11 MOEHUSA XMBOTHBLIX MPEAbABMAOTCS Te Xe
Tpe6oBaHWs, YTO K NUTLEBOI BOAE A4/15 NtOAENA (AONYCTUMO HEKOTOPOE
CHU)XeHMe TpeboBaHUIA K MPO3PaYHOCTH, LiBETY, 3anaxy).
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Mpwn OTCYTCTBUM BOAbI MUTHEBOIO KayecTsa B HEOOXOLMMOM KOJN-
4ecTBe, paspeLLaeTcsa UCnonbL30BaTh Ha (Pepmax BOAY, UMEIOLLYI0 MUHe-
panu3sauumio 6onee 1r/n, 06LLYHO XeCTKOCTb 6osiee 7 Mr-akB/f Temnepa-
Typy 8—15°C B 3aBMCUMOCTW OT BMAA XXMBOTHbIX U MX BO3pacTa.

Tabnuua 5.4
JonyckaeMble 3Ha4yeHVs1 MoKasaTene KadecTBa BOfbl,
paspeLleHHble HOPMATUBHLIMU AOKYMEHTaMm

Cyxoi
Xnopugbl,  Cynbtatbl, O6LLasa XecTKOCTb,
BogonoTpebuTenn  ocTaTok, MEin ME MF-3KB/N
Mmr/n
Bspocrible 2400 600 800 18
YMBOTHbIE
MonogHak 1800 400 600 14

AHanum3sbl anAa onpegeneHna Kadectsa BOAbl

KauecTBO BOfbl B UCTOYHWKE 1 B BOLONPOBOAHOMN CETU MOC/E OUNCTKU
onpegenseTcs No pesynbTatam aHaan3os. MpUrogHOCTb BOAbI TOMO UK
MHOr0 MCTOYHUKA [O/MKHA B KaXKAOM C/lyyae yCTaHaB/MBATLCA MyTeM
(hM31Y4ECKOro, XMMUYECKOro 1 6aKTepMON0rMyecKoro aHam3oB ee Npob
(Heo6X0AMMO YYeCTb, YTO KayeCTBO BOAbI AN5 6OMbLUMHCTBA UCTOYHK-
KOB M3MEHSETCA B 3aBUCUMOCTY OT BPEMEHW roja 1 COCTOAHUA BOAO-
cbopa).

3aK/yeHne 0 NPUrogHOCTY BOAbI Aat0T MECTHble OpraHbl CaHHaj-
30pa B COOTBETCTBMM C cyLllecTBytowmmm MTOCTamun. KavecTBo BOAbI,
nogasaemoli BOAOMPOBOAOM, HopmupyeTca feicTsytowmum 0 ‘Tb81
950:2011, a oT60p NPOG6 CredyeT NPOBOAUTL C y4eToM TpebosaHuin TOCT
2761-74.

B3saTue Npobbl OCYLLECTBNAETCA CNeAyHoLW MM 06pasoM: 13 OTKPbLITO-
ro UCTOYHMKa Npoba Boabl 6epeTcs M3 TOro MecTa, rae npeanonaraercs
YCTPOICTBO BOA03abopa, HMXKE MOBEPXHOCTM BOAbl Ha 05515 M, a 13
NMoZ3eMHOro UCTOYHKKA BOAONpoBoAa nocse 1520 MUH OTKauKu num
cnycka. Mpoba 6epeTcs B KOMUECTBE 2—3 N1 B CTEK/AHHbIE OYThIN.

3 nof3eMHbIX UCTOYHUKOB BOLOCHa6XeHMS NPoObl 4O/MKHbI OT-
6upaTbCA B TeueHMe 1roga: B KaX/blli XapaKTepHbIA B JaHHOM K/n-
MaTM4YecKoM palioHe mepuog no Age npobbl. MHTepBan npob —He
MeHee 24 u.

3 NOBEPXHOCTHLIX MCTOYHUKOB HEOOXOAMMO B3ATb 12 aHann308B
PasoBbIX NPO6, OTOMPAEMBIX EXXEMECSYHO 3a rofl, NPe/LLECTBYIOLMI rogy
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NPoeKTUpoBaHMA. [na KaX4oro aHanmsa Takke LO/MKHbI 0TOUpaThHCA
[Be Mpobbl C UHTEPBa/IOM 0TOOPa He MeHee 24 u.

CyluecTBYeT Lenblii psag MeToanyecknx ykasaHui n TOCToB no
MeTofam onpefenieHns NokKasaTenei KauecTse BOAbI, Ha4MHas ¢ METOL0B
onpegeneHns opraHonenTuyeckmx nokasarenein (FTOCT 3351-74) u ga-
Nee Mo pas/IMYHbIM 3/1eMeHTam B COCTaBe BOfbl.

Mpo6bl, B3aTble 415 6aKTEPMONOrMYECKOro aHanm3a, 4oCTaBsTCA
He Mo3gHee YeM yepe3 4-5 4acoB C MOMeHTa B3ATUA NMPOObl. AHaNN3
BbIMO/IHAETCA MO METO4AM CaHUTapPHO —MUKPOBUOOTMYECKMX nccre-
posaHuii TOCT 18963-73.

5.2. OuncTKa 1 creyobpaboTKa Bogb!

5.2.1. MoHATMA «0uUCTKA BOAbk» W «CrneuobpaboTka Bofb»

Mpu ynydweHnMmn KayecTsa BOAbl B 3aBUCMMOCTM OT CTEMNEHU MOTYT
pasnnyaTbCa 2 ypoBHS:

| —ouncTKa BOfbl —YyNy4lleHNe Ka4yecTBa 10 TPe6OBaHWIA AeCTBY-
towero ctaHgapTa 0 ‘zDst 950:2011.

Il —cneyo6paboTKa BOAbI —YynyUlleHWe KavyecTsa BOAbl 40 Tpebo-
BaHWI OTAEMbHbIX NPeANPUATUIA AN NPUAaHNE BOJE HOBbIX CBOICTB.

OThenbHble NpefnpuaTUa NPeabsaBAAlOT K KayecTBY BOAbl 60nee
BbICOKMe TpeboBaHus, yem 0 ‘zZDSst 950:2011. Hanpumep, npyn Npouns-
BOACTBE LeNJTH0103bl HA NPeANPUATUAX TEKCTUIbHOM NPOMBbILLIEHHOC-
TW, B KOTEMbHSAX, 419 ABUraTeneli 4O/MKHa UCNOb30BaTbCA BOAR, YXKECT-
KOCTb KOTOPOW He A0/MKHA ObITh 601ee 2—3 Mr-3KB/N.

Ha oTaenbHbIX NpeanpuaTusax Npyu UCNonb30BaHWM BOAbI ANS OX-
NaX[AeHWA JONYyCKaeTCA KONMYeCTBO B3BeLLEHHbIX BelecTs 50 H 200 mr/
N, a KapboHaTHas XXeCTKOCTb A0/MKHA ObiTb 2—7 Mr-3ke/n. Ha npeg-
NPUATMAX NO MPOU3BOACTBY TEKCTUNSA, ByMarn UCKOYaeTCs Hanmuve B
BoZe >xenesa. K noHATMIO crneyo6paboTka BOAbl OTHOCMTCA U NpuaaHue
BOZe HOBbIX CBOMCTB. Hanpumep, ctabmunnsayms Bogpl.

Boga no ka4yecTBy MOXeT YA0B/ETBOPATL TPEOOBaHMAM [eCTBYIO-
LMX HOPMATMBOB, HO MOXET BObITb HECTAOW/IbHOM, YTO ABNSETCA NPUYM-
HOI NOABEPXKEHHOCTMN TPYO KOPPO3UM 1 BO3HUKHOBEHWS OTIOKEHWI Ha
CTeHKax Tpy6. HecTabunbHOCTbL BOAbI CKa3biBaeTCs Ha paboTe Tpyb BO-
[0MPOBOAHON CETU U BOLOBOAOB.

Crabunusauus Bofbl ABNSAETCA O4HUM M3 CNOCO60B Crel06paboTKu
BoAbl. 10 CTeNeHN MMHepann3auun B 3aBUCUMOCTU OT BENIMYUHBI CYXO-
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ro ocTaTka pas/imyaloT [iBa YPOBHA YNyULLeHNs KayecTsa BOAbl. Y MeHb-
LeHNe MUHepanu3aumMm (BeSIMYMHbI CyXOoro ocTatka) 4o TpeboBaHWi
0 ‘r281 950:2011, T.e. Jo 1r/n —OounCTKa BOAb! (OMPECHEHME) 1 NOJI-
Hoe yfaneHune conein —cneLo6paboTka Bogbl (06ecconnsaHue).

5.3. OCHOBHbIe CMOCOObI OUUCTKN BOAbI

OCHOBHbIe CNOCOObI 04NCTKM BOAbI, COCTaB OUUCTHBIX COOPYXKEHWIA
N X pasMepbl ONPeLenatTCcs B 3aBUCUMOCTU OT KayecTBa BOJbl B UC-
TOYHWKe, TpeboBaHWI, NPeAbABASEMbIX K KA4YECTBY BOAbI, pacieTHOro
pacxofa O4MCTHON CTaHL MU U APYTUX MECTHBIX YCMIOBUIA.

OumncTHasA CTaHLMA OCYLLECTB/ISET PeLleHne KOMMNIEKCHOM 3agaqun
Mo YNyULLEHNIO KayecTBa Bofbl (OCBETNEHMe, 06e33apaxnBaHue, ymar-
yeHue, OnpecHeHne N T.4.).

OuncTHadA CTaHUMA O/MKHA pacnonaraTbes 6/M3K0 OT UCTOUYHUKA
BOAOCHabXeHWs. MecTOoNoM0XeHNe OYUCTHON CTaHL MU BbIGUpaeTcs C
YUYEeTOM pesibetha MeCTHOCTU, YAQIEHHOCTM OT HACeNeHHOro NYHKTa 1 ap.
YC/IOBUIA.

Cxema 04UMCTKMN BOAbI fO/MKHA BbIGMPATLCA C YYETOM YC/0BUSA ca-
MOTEUHOr 0 ABUXXEHUA BOAblI OT COOPYXXEHUS K COOPYXKEHUIO.

HacocHasa ctaHums | nogbema nogaet Body K caMOMYy BbICOKOpac-
MOMIOXXEHHOMY COOPYXXEHUIO OYUCTHON CTaHUMK, OTKyAa Boda caMmoTe-
KOM NPOXOANUT COOPYXKEHUS OUUCTKM M MOCTYNaeT B pe3epByap YMCTOIA
BoAbl. HacocHasa cTaHuuMa |l nogbemMa NofaeT Bo4y B BOAOMPOBOAHYIO
CeTb.

OCHOBHble cNOcobbl O4NCTKM BOAbI:

1. OcBeTneHve BOAbl —yfanieHne U3 BOAbl BELLECTB, MPUAAOLLNX eil
MYTHOCTb (g0 1,5 mr/n).

Pa3nunuatoT 2 cnocoba 0CBET/IEHNS BOAbI: peareHTHOe 1 6e3peareHT-
Hoe. OCBeT/IeHWNe BO/bl B 3aBUCUMOCTU OT MyTHOCTU BOJbl B UICTOUHUKE
OCYLLLECTB/ISIETCA B OfHY WU [BE CTYMEHWN.

2. ObecLBeyrBaHme BOAbl —YyaNileHVe U3 BOAbI BELLECTB, Mpuaato-
Wmx e uset (oo 20).

3. O6e33apaxunBaHmne BOL4bl —yaaneHne U3 Bofabl 6aktepuii (konm —
NHAeKc < 3).

4. YMsirveHve Boabl —yMEHbLLIEHWE COAEPXKaHMs B Boe conein Ca un
M8 (< 7 mr-aks/n).

5. OnpecHeHre Bofbl —yMeHbLUEeHMe 06LLEro cofepXXaHns conei fo
1000 mr/n (1 r/n).
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5.4. OcBeT/eHVe BoAbI

5.4.1. OcHOBHble Crocobbl OCBET/IEHNST BOfpbI

Mpwn ocBeTNEHWUU B OfHY CTYNEHb BOAa MPOXOANUT TOSIbKO (MNbTPO-
BaHWe Ha MefJ/1IeHHbIX (DUIbTpax.

[BYyXCTyneHuyaToe OCBET/IEHME BO/bl OCYLLECTB/IAETCA C UCMOMb30Ba-
HVEM creumnanbHbIX peareHToB B OTCTOMHMKAX U Ha CKOPbIX ubTpax.

Mpn ncnonb3oBaHMK 3TOro cnocoba OCBET/IEHNE OCYLLECTBNAETCS B
3 3Tana:

1sTan —0o6paboTka BOAbl XUMUYECKUMU peareHTamu;

2 aTan —OTCTanBaHue BOfpl;

Puc. 5.1. O6Lias cxema peareHTHOM OYMUCTKW BOAbl:
1 —cmecuTenb; 2 —peareHTHOE XO03ACTBO; 3 —OTCTOMHMK;
4 —ckopbll unbTp; 5 —pe3epByap YNCTOW BOAbI.
6 —xnopaTopHas ycTaHoBKa

5.4.2. 3aKOHOMEPHOCTU BbIMNageHNA B3BeCU

MpoLecc ocaxaeHys B3BECM —C/OXHbIN NpoLiecc. Ha xapakTep ocax-
[eHns B3BECU BIMSIET pasMep ¥ (hopma YacTuL,, Halmyme 1 pexxum aBu-
YXEHWS OCBETNIAEMOM BO/bl, €€ BA3KOCTb, KOTOpas 3aBUCUT OT TeMnepa-
Typbl U T.A.

MyTHas BoZa NpeAcTaBnseT co60i NOAMANCNEPCHYHO CUCTEMY (Yac-
TULbI UMEKOT pas/inyHble pasmepb! ¥ OPMY), UTO OT/IMYAET ee OT 00bIY-
HbIX PaCTBOPOB, NMEILLMX YaCTULLbI OAMHAKOBOI0 pasMepa u popmbl —
MOHOZMCNEPCHYIO CUCTEMY.

Mpw BBEAEHUN KOAry/SHTA YaCTULbl B3BECU MPU OCAKLEHUN MEHS-
tOT CTPYKTYPY U pa3mepsbl.

OCHOBHOI BENIMUYMNHON, BANAIOLLEIA Ha onpeAeneHme pasMepoB OT-
CTOMHWKa, ABNAETCA CKOPOCTb BblNaZeHUs YacTu,
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CKOpOCTb BblMageHus YacTuubl B cTosdeld Boge npu / = 10° C Ha-
3bIBAETCS MMAPaBIMYECKON KPYMHOCTbIO YacTULibI.

Tabnuua 5.5
CKOpOCTb BbIMafeHWsA B3BecU (rMapaBanyeckast KpynHOCTb)

Pasmep vacTuL Fm,c:,(paanmquKaﬂ B3BeLLeHHOe Bpems ocaxkaeHus
pyrNHOCTb YacTuupl
(mm) MMm/ceK BELLECTBO Ha rnyéuHy 1 m
1 100 KpynHbI necok 10 cek
0,5 53 CpeaHnin Necok 20 cek
of 6,9 Menkuii necok 25 MUH
0,05-0,027 1,7-0,5 KpynHblIii un 1030 MuH
0,01-0,005 0,07-0,017 Menkuin un 4—18 MuH
0,0027 0,005 KpynHas ravHa 2 cyT
0,001-0,0005 0,0007-0,00017 ToHKaa rnuHa 0,5—2 mec
0,0002-0,000001 0,000007 Kznaggnﬂ:f'e 4roma

YpaBHEHWE ABMKEHNS OCKAAOLLENCA YacTULLbl UMEET BUL:
P~d =]

rae:

P —cuna TSAXXECTM YacTULbl, NOrPY)XEHHO B BOAY;

& —cuna cConpoTMBNEHMNS XNAKOCTH;

[ —cuna nHepuun;

® = <pplE/2a?\
® — KO3thPMUMEHT CONPOTMUBAEHNS, 3aBUCSLLNIA OT umcna Peii-
HoMbACA:

il
N —CKOPOCTb BbIMaeHNA YacTuLbl;
d —3KBMBA/IEHTHbIN AMamMeTp YacTuLbl;
(X—BA3KOCTb XUAKOCTY;
pO —NNOTHOCTbL BOAPI.
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Mpouecc BbINaAeHMS B3BECU XapaKTepU3yeTCcsl KPUBOM BbIMafeHMs
B3BECU.

B nabopaTopHbIX YCMOBUAX ONPeAensatoT KOMIMUYECTBO B3BELLEHHbIX
BeLecTB «P» (B % OT KONMYeCTBa B3BELLEHHbIX BELLECTB [0 OTCTauBa-
HKA), BblNaJatoLLMX 13 Npob nccnesyemort BoAbl Yepes pas/ivyHble Npo-
MEXYTKN BPEMEHM.

P —Mo/HOE KO/MYECTBO BCeX BbiMaBLUMX B 0CaA0K YacTul,

K

P1—yacTuupbl C rMpaBaMYeckoii KpynHOCTbI U < —.
. K

P2—uacTuLbl C rMAPaBANYECKON KPYMHOCTbHO V >

P%

CKOopOCTb BbIMageHWs 0cagKa MOXeT OnpeaensiTbCa B KaX /bl MO-
MEHT BPEMEHU, KaK tgyrna HaknoHa KacaTeNbHON K KPpUBOL B TOUKe A
c abcumccoi n



C NMOMOLLbHO 3TUX KPYBbIX OMPEeaensitoTCs CKOPOCTM BbiNaaeHUs B3Be-
CW, NPU KOTOPbIX 06ecrneynBaeTcst 3a4aHHblin 3HEKT OCBETNEHUS W
BPEMS HAXOX/EHWS B OTCTOMHMKe. MPaKTUYeCKU NpOLLECC OCBETIEHMS
BOAbl OCYLLECTB/ISIETCS B CMELabHbI COOPYXXEHUSIX - OTCTOMHMKaX.

Tabnuua 5.6

BbI6OP COOPYXKEHWIA MO OCBET/IEHWIO OCYLLIECTBSETCS

OCHOBHble
COOPYXKEHUS

cornacHo pexkomMeHgaunam KMK 2.04.02-97

Ycnosusa npyMeHeHns

MyTHOCTb, MI/n

Wcxoa-
Has Boga

OunLLeH-
Has Bofa

Ncxog-
Hasd Bofla Has Boja

LiseTHOCTb, rpag.

OunLLeH-

MpounssoguTenbH-
0CTb CTaHLK,
m3cyT

O6paGoTKa BoAbl C NPUMEHEHWEM KOAry/sHTOB U (UIOKY/ISIHTOB

1. Ckopble
UNbTPBI
(ogHoCTYyneH4a-
Toe (unbTpoBa-
Huie)

a) HanopHble
6) OTKpPbITble

2. BepTuKa/ibHble
OTCTOMHUKN —
CKOpble (hbTPbI

3. Fopu30H-
Ta/lbHble
OTCTOMHUKN —
CKOpble (hbTPbI

4. KoHTaKTHbIe
nponNbTPbI —
CKOpble (hbTPbI
(aByxcTyneH-
yaroe
(punbTpoBaHMe)

5. OcseT/mTtenu
CO B3BELUEHHbIM
0cajKoM —
CKOpble (hbTPbI

6. [iBe cTyneHn
OTCTOHMKOB —
CKopble (MbTPbI

po 30-20 po 15-1,5 pgo 50-50

- 1500 -1,5
- 1500 -1,5
-300 -1,5
He meHee
200 no - 15
1500
Bonee
1500 -1.5
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- 120 -20
- 120 -20
- 120 -20
- 120 -20
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- 5000
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Tabnmua 5.6

7. KOHTaKTHble

OCBETNNTENM po 120 - 15 - 120 -20 .

8. Nopun3oHr-
TasbHble,
pagnanbHble
OTCTOAHMKM 1
OCBET/INTENN CO
B3BELLEHHbIM
ocagKom ans
YacTUYHOrOo
OCBET/NEHUSA
BOAbI

- 1500 8-15 - 120 -20 -

9. KpynHo-
3epHUCTbIE
hUNbTPbI ANs
YaCTUYHOro
0CBET/IEeHUA
BOfbI

o 80 fo 10 - 120 -20 -

10. PagmasnbHble

OTCTOMHUKM ANsl

npegsapuTesnb- Cs. 1500 -250
Horo ocseTneHuss  -15000 -1500
BbICOKOMYTHbIX

BOA

- 120 -20 -

11. Tpy6uaTblii

OTCTOMHUK 1

HanopHbI

nnbTp [o 1000 - 15 - 120 -20 [o 800
3aBO/ICKOro

U3roTOB/IEHNS

(Tvna «CTpys»)

O6paboTKa Bofpbl 63 NPMMEHEHNS KOArynsaHTOB 1 ()I0KYNSIHTOB

12. KpynHosep-

HUCTble PUILTPbI 30-5004 Takast

[N51 YaCTUYHOIO [o 150 °, 0o 120 e, Kak Jobas
NCXOAHOW

0CBET/IeHUA ncxofHast

BOAblI

13. PagnanbHble
OTCTOMHUKM AN
YacTUYHOrO
0CBET/IEHUSA
BOfbl

Bonee 30-50 %

1500  wucxogHoh 120 Tooxe )
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Tabmmua 5.6

14. Mep/ieHHbIe
(nNbTpbI C Mexa-
HWNYECKON nnm
rMApaBINYeCcKoi
pereHepavumen
necka

[lo 1500 15 -50 [lo 20

5.4.3. PeareHTbl. [Npouecc Koarynaumm

[ns yckopeHus npouecca ocaxaeHuns, punbTpoBaHWS U MNOoBbILLe-
HWNA 3MPEKTUBHOCTN OCBET/IEHNA 1 06ECLBEUYNBaHUA BOAbI NMpuberaoT
K KOary/simpoBaHuio.

KoarynnposaHne —aT0 NPOLECC YKPYMHEHWS KOMMONAHBIX 1 B3Be-
LUEHHbIX YacTuWL, BCNIELACTBME UX CNMAHNA NOJ AeNCTBUEM CUMbI MONe-
KYJIAPHOTO MPUTSXKEHWNA. Y KPYTMHEHHbIE X/I0MbA CUMLLMXCA YacTuLy
BbINafaroT B 0CaJO0K.

Tabnuua 5.7
PeareHTbl, NpYMeHsieMble AN OYUCTKM MUTHEBOA M TEXHUYECKON BOAbI

HassaHuve Xnmmyeckas
Ne peareHTa Gopmyna Y. Bec Nosa HasHaueHve
1 2 3 4 5 6
1 CepHoKkucrbIi A12(804)318HD 1,62 Tab6n. 19  YCKOpeHue
aNIOMUHWIA CHwun npotecca
OYMLLEHHbIN BbIMagfeHns
(TexXHMYeCKnin) B3BECU
2 [NnHo3eM cep- A12804)318HD 16 Ta6n. 19  YCKopeHwve
HOKUCNbIIA CHwvlnl npouecca
(HeorNNUEHHbIN) BbIMafeHnst
B3BECU
3 >KenesHblit Pe8047H20 1,89 B naBogok  YCKOpeHue
Kynopoc 100 mr/n gna npouecca
TeXHUYeCKuii ocTan. BbInageHuns
(cepHokumcnasn BpeEMeHMN B3BECU
3aKMCb XKesesa) 40—50 mr/n
4 >Keneso xnopHoe PeC13 2,8 Tabn. 19  YCKopeHue
CHuMM npouecca
BbINajeHns
B3BeCK
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10

u

12

13

2

M3BecTb
ralleHHas
(cTpouTensHas
BO3JyLLHas)

Copa
Ka/IbLIMHUPOBAH-
Has
CUHTETMYECKAS

XnopHas n3BecTb
Xnop Xnaknia

AMMUAK XNIKNIA
CUHTETUYECKWIA,
copta b

Twocynbat
HaTpus
(rmnocynbuT)

MegHblIi
Kyropoc

Hatpuii egknii
TeXHUYeCKU
(copa
aycTnyeckas)

CepHas Kucnota
TexHu4yeckas

3
Ca(OH)3

Ma2C03

CaOC12

a2

ryH3

Ne 820 35H20

Cn804

NeOH

H2804

82

2,08

2,53

0,003214

0,000771

1,69

3,58

2,13

1,84

Tabnmuya 5.7
6

Moawenayn-
BaHWe BOAbl.
YcTpaHeHue
YKECTKOCTHU
(kapboHar-
HOM)

Moawenaun-
BaHwue.
YcTpaHeHue
HeKapboHaT-
HoW
YKECTKOCTMW.

Ob6es3apaxu-
BaHWe

Obes3apaxu-
BaHuWe

YcTpaHeHne
NPVIBKYCOB 1
3anaxos

[Jexnopupo-
BaHWe BOAbl

YHuuTOXE-
H1e MUKPO-
thnopbl 1

BOZOpOCNei
C BOgoemax

YmAryeHve
BOb!.
Moawenaun-
BaHWe Bofpbl.
PereHepauusa
aHMaHNTOBbIX
hnnbTPOB

PereHepayus
H - kaTtuno-
HUTOBbIX
(punbLTPOB,
NnoAKu1creHne
BOJbI



Mpw peareHTOM OCBET/IEHWUM BOAbI B KAYECTBE peareHToB (Koary/sH-
TOB) NpUMeHATCA conu antoMmHnsa AlA804318HAD, cynbdar >xenesa
(aByxatomHoro) Pe(8049PHAD, xnopug kenesa (tpexatomHoro) EeC13
amroMmHaT Hatpua MaA102 okcuxnopug antoMmmHna AIAOH)SCL

Ha ouMCTHBIX CTaHUMAX YacTO UCMO/b3yeTcs Cynb(aT atoMUHUA
(cepHoKUCAbIV antomuHmnin) A1IA8043L8HD. Mpu fobaBneHUn B BOLY
peareHTa NPOMCXoAuT auccoumaL s —pacnag,

Al28043-> 2 Al+ 3804

3aTeM KaTUOHbI aNtOMUHUS BCTYMNatoT B 0OMEHHY0 peakLuto C Ka-
TUOHaMW afiCOPOLMOHHOIO C/I0st BOKPYT YacTWLbl. JTa peakuus npo-
[O/HKAETCA 10 McUepnaHus 06MeHHOI CNoco6GHOCTM. B pesynbTare peak-
LMK 06pa3yeTcs rMaPOKCUA alFOMUHIS U MOHbI BOAOPOJA.

AL+ 3HD = AL(OH)3} + 3HT.

Ecnn B Havane npouecca KoarynvMpoBaHus ruapoKcus antoMuHnNs
npeacTaBnseT coboi oveHb Mefnkue vactuubl (B 1 ma Bogpl A0 5000),
nocne AencTBuUA KoarynsHTa (npouecca cMnaHnsa YacTul) OHW 3Hauu-
TeNbHO YKpynHsaTea (B 1 mna oAbl 5—10) 1 BbINagatoT B 0CafOK.

Tak ocyLLecTBNAETCA MePBbIA 3Tan ABYXCTYMNEHYaTOro OCBET/IEHNS
BOAbl —06Pab0TKa BOAbl XMMWUYECKUMI peareHTaMum.

5.4.4. PeareHTHoe Xx035icTBO. CmecuTenu

PeareHTHOe X035IACTBO CYXXUT [/15 NPUrOTOBNEHUS 1 A03MPOBaHMS
pacTBOpa peareHTa U COCTOUT 13 OHOI0 3aTBOPHOI0 6aKa, ABYX PaCXOA-
HbIX 1 OAHOTO JO3MPOBOYHOI0 HGauKa.

PacueT peareHTHOro X03siMCTBa 3aKN0YaeTCs B ONpeaeneHnmn pasme-
poB 6akoB. OnpeaenseTcs CyTOUHbI Pacxof KoarynsHTa:

T - Yvyac 'a 'THa .
1000-1000 * T/cyT

rae:

a —[03a KoarynsHTa, Kotopas onpefensieTcs B 3aBUCMMOCTU OT
MYTHOCTW BOfbl B UCTOYHWUKE;

AW —4acoBast NMPOU3BOAMUTENILHOCTb HACOCHOM CTaHLMW MepBOro
nogbema (M3yac);

Tva —BpemMs paboTbl HACOCHOI CTaHL MK NepBOro nogbeMa. Tna=
24 yaca.

3aTBOPHOro 6aka:
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rae:
b—KpenocTb pacTeopa KoarynaHrta, 1—15%;

N —KO/IMYECTBO NPUrOTOB/IEHNIA pacTBOpa B CyTKW, N = 1—3;
y —06beMHbIl Bec pacTBopa, y =1 1/m3

Baku peareHTHOro X03aicTBa LNAMHAPUYECKOR hopMbl:

>= 124 y/u ;

O6beM 103MPOBOYHOTO H6aka NpuHMMaeTcs pasHbIM 20 .

Cwmecutenu

PeareHTbl CMeLUMBAOT B CMECUTENAX, KOTOPble KnaccupuuupyoT
Ha rMapaBANyecKme N MexaHU4ecKue.

K rnapaBnnyeckum CMeCUTENAM CeayeT OTHECTU: KOPUAOPHOIO TUNa,
AblpYaThIiA, NEPeropoAyaThlii, BEPTUKa/IbHbIN, BUXPEBOK. PaboTa cmecu-
Tenei rmapaBanyeckoro Tuna 0CHOBaHa Ha MCMob30BaHUM TyPOYNeHT-
HOCTM NOTOKa, CO3JaBaeMOli MECTHbIMM CONPOTUBEHNSAMI NYTEM YBe-
NMYEHUNS B HAX CKOPOCTMN ABUKEHUSA BOJBI.

Kamepbl peakumm

Kamepbl peakunu (Kamepbl X/10Mbe0bpa3oBaHns) NpeaHa3HaueHbl 418
CO3JaHuns yCnoBuii Ana xnonbeobpasosaHns. Arnomepauus obpasyto-
LMXCA B MpoLecce rmaponnsa KoarynsaHTa X1ons.es npoucxoauT nocre-
NeHHO B TedyeHne 6—30 MUH 1 Bosee.

VIHTeHCMBHOCTL NepemeLLnBaHns BOAb! B Kamepax X/onbeobpasosa-
HUA He A0/HKHA ObITb 60NLLUONW, YTOObI He pa3pyLLMTL 06pa3oBaBLUMECS
XNOMbS.

Mo NpUHUUNY AeiCTBUA KaMepbl peakuuy KnacCUpuumpyroT Ha
rMapaBnnNyecKne 1 mexaHudeckve. 3 kamep ruapaBnnyeckoro tuna
npegnoyvTeHne OTAAKOT BOAOBOPOTHbLIM, BUXPEBLIM, NEPErOpoAYaTbIM.

Bce Kamepbl, KpOMe NeperopoAyathbiX, BCTPamMBatoT B OTCTOMHUKMN.
KOHCTPYKLMIO KaMepbl peakuumn cnefyeT BblompaTb, UCXOAA U3 Kaye-
CTBa MCXOAHOI BOAbI M TWMa OTCTOMHYMKA.



Puc. 5.3. Cmecutenn rugpas/Myeckoro Tuna C pasfesieHneM roToka (a),
OblpyaTtbii (6), neperopogyaTbiii (B), BMXpeBOM (r),
HanopHbI AblpyaTbiA (4):

1, 6 —nojaya ¥ 0TBOJ BOAbl; 2 —nepenus; 3 —cbpoc U3 6ayka BOAbI;
4 —BBOf peareHTa; 5 —Meperopofkn; 7 —BO3[yX0BO4; 8 — a3paTopbl;
9, 10 —BepxXHAss M HUXKHAS [AblpyaTble Meperopogku
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BofoBOpOTHAA KaMepa peakumm COBMELLAETCH C BEPTUKA/IbHbLIM OT-
CTOWHMKOM 1 pacrnonaraeTcs B LeHTpasibHOM YacTu. Boga pacnpegenset-
CA B BEPXHEN 4acTW KaMepbl CONMIOM, PacrnosioXKeHHOM Ha pacCTOAHMM
0,2 anameTpa Kamepbl OT CTEHKW, Ha rny6uHe 0,5 M OT NOBEPXHOCTU
BOAb!.

Bbixoas 13 conna co CKOpOCTbo 2—3 M/CeK, Boga npuobpeTaeT
BpaLLlaTesibHOE ABVKEHWE BLO/b €€ CTEHOK U [IBMXKETCS CBEPXY BHM3. Ha
BbIXOZe U3 Kamepbl CKOPOCTb ABUXeHUS BOAbl 4—5 MM/ceK.

[na raweHns BpallartesibHOro ABUXXEHWSA BOAbI NpY ee Mepexoje B
OTCTOMHUK BHU3Y Kamepbl YCTaHaB/IMBAOT racuTeNlb B BUAE PELLETKM
BbicOTON 0,8 M ¢ siveiikamm 0,5x0,5 M. Bpems npebbiBaHUS BOfAbl B
Kamepe npuHumarot 15-20 muH, a ee BbicoTy - 3,54 M.

) 0)

Puc. 5.4. BogoBopoTHast (&) M KoOHTakTHast (6) Kamepbl:
1, 5 —nogaya MCXOAHOW U O0TBOJ OCBET/EHHON BOAbI;
2 — KO/bLIEBOI BOAOCOOPHBIA NOTOK; 3 —pafnanbHble N0TKY;
4, 9 — BOfOBOPOTHASA WM KOHTAKTHasa KaMmepbl Xn0MnbeobpasoBaHus;
6 —racuTenb; 7 —KOHyc-oTpakaTenb; 8 —cbpoc ocajka,;
10, 12 —BepXHAS U HUXKHAS pelleTKU; 11 — BCMeHeHHbI NonucTwpon;
13 —cbpoc ocafka
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5.5. OTcTamBaHue Bojbl

OTCcTamBaHWe —OCaX/ieHne B3BECU U3 BO/bI, HAXOAsILLEliCs B MOKOE.

MpaKTUYeCKn NpU 04YMCTKe BOAbI NMPUMEHSETCS HernpepbIBHOE OT-
cTamBaHue (Hey106HO NepMOANYECKI HANOHATL U OMOPOXKHSATH OTCTONA-
HWUKWM), NPX KOTOPOM BOAA C MasbIM1 CKOPOCTAMU HENPepbIBHO NPOXO-
AWT yepe3 OTCTOWHUKM, Tfe BbiNajaeT B3BECH.

MpakKTu4eckoe NPUMeHeHVe B HacTosLLee BpeMs HaxoAsT Tpy Tuna
OTCTOMHWKOB, Pa3nMyaeMblX N0 HANPaBNEHNIO ABUXEHMS BObI B HUX:
rOPM30HTaNIbHbIE, BEPTUKaNbHbIE U paauabHble, a TAKXXEe OCBETIMTENN
CO B3BELLEHHbIM 0CaJJKOM.

5.5.1. [opW3oHTa/IbHbIE OTCTOMHMKM

["OpM30HTasIbHbIN OTCTOMHUK NPeACTaBNAEeT cob0l 6acceliH NpsMo-
YronbHoO hopMbl B NnaHe. Boaa BTeKaeT B OAMH KOHeL, OTCTOMHMKA U
C MaJs10i CKOPOCTbIO ABMXKETCSA B OTCTOMHMKe. YacTuLbl B3BECH Oceja-
0T Ha [HO, a OCBET/IeHHas BOJA BbITEKAET M3 OTCTOWHMKA C ApYrol
CTOPOHBI.

Puc. 5.5. [OpM3OHTa/IbHbIA OTCTOMHUK:
1 —30Ha OCa>KAEHWS; 2 —30Ha HAKOMMEeHUs1 W YNNOTHEHUs 0CafKa;
3 —Hepaboyee MPOCTPaAHCTBO

PaccMOTPUM HEKOTOPYHO B3BELLIEHHYHO B MOTOKE YacTULy, MOMOXeE-
HWe KOTOPOIi1 onpeaenseTcst KoopanHaTamu Xu Y.
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Puc. 5.6. Cxema [ABVWKeHUS 4acTulbl B MOTOKE

YacTumua 6ygeT nepemeLLaTbCs CO CKOPOCTbO, SBNAKOLLENCA paBHO-
AENCTBYIOLWE M — CKOPOCTW BbIMAAEHMS YacTuLbl M V — CKOPOCTH
rOPV30OHTA/IbHOMO NEPEMELLEHNSA YaCTULLbl C MOTOKOM.

Mpoiiaa onpegeneHHbIV NyTb, YacTMLA BbINaAaeT B 0Caf0K.

[ns Toro uToObl BbiNasa B 0Caf0K YacTULLA C CaMOii MasleHbKO
rMApPaBINYECKO KPYMHOCTbIO «V», HEOOX0AMMO UMETb A/IMHY OTCTOM-
HUKa.

n m
Psa nccnefoBaHuiA Nokasan, YTo B OTCTOMHUKaX MMeeT MecTo Typ-
OYNEHTHBIV PEXUM [BUKEHUS BOIbI.
Beogutca KOSPULUMEHT «a»

r=a-49:; a=1,2+1,5

rae:

a —KO3PPULMNEHT, YUNTbIBAIOLWMNIA TYPOYNEHTHbLIV PEXUM [BUXKe-
HWS BOApI.

B ocHOBY pacueTa OTCTOMHMKA JO/MKHA ObiTb NOMOXEHA 3afaHHas
CTeneHb OCBET/IEHNS BOAbI B HEM

P = Cvax~ C° LU %,

N Max
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Cnex —Hamb0/bLUee pacHeTHOE KOIMYEeCTBO B3BECK MOCTyNatoLLeli B
OTCTOMHUK (Mr/n);

CO- ponyckaemoe UX CoAepXkaHune B OTCTOEHHO Boge (Mr/n).

BennunHa Q0 4ns OTCTOMHWMKOB XO3MUTLEBOrO BOLONPOBOAA MO
CHuIM gonyHa 6bITb <8—15 mr/n.

3Has «P» N0 KPWBOI BbIMafeHNsi B3BeCU P = f(t) MOXHO onpefe-

NNTb PacyeTHYIO CKOPOCTb BblNaZeHNs B3BECU B JaHHOe BpeMs. "opu-
30HTa/IbHble OTCTONHMKM 3KOHOMUYECKIM OMpaBAaHbl NPy NPon3BOAN-
TE/IbHOCTN OYUCTHOM CTaHUmMM cBbiwe 30000 M3CYTKM, NPU MYTHOCTM
BoAb! 4o 1500 mr/n, useTHocTn fo 120°.

5.5.2. BepTuKasibHble OTCTOMHUKW

BepTukanbHbIli OTCTOMHWK NpeACTaBseT co60i Kpyrnblid B naaHe
6acceiiH (1) ¢ LeHTpanbHOM LUAMHAPUYECKOW TPY6OI (2) 1 KOHUYECKOM

HVKHel vacTblo (3). 5

[ .

oT unbTp
cMecuTens

Puc. 5.7. BepTUKa/bHbIA OTCTOMHUK:
1 —kamepa peakuuun; 2 —30Ha ocadKfeHWs; 3 —30Ha HaKOMeHWUs ocafkKa;
4 —racuTenb; 5 —conno; 6 —BbINYCK 0cafKa; 7 —>Kenob



[BmKeHve BoAbl B KaMepe CBepXy BHM3. B kamepe npoucxogut
peakuma no obpasoBaHWIO x/onbes. Bpems peakunn = 15*%20 MUH.
Bopa yepes racutenu nocTynaer B 30HY OCXAEHWUA OTCTOMHMKA, Npouc-
XOAUT Me/IeHHOe BUXeHWE BOLbl CHU3Y BBEPX U Yepes Xenob 0TBoj K
ckopomy unnbTpy. OcafoK HaKanIMBaeTCA B HUXKHEN 4acTh OTCTONHN-
Ka 1 nepuoanyecku yaansetca. Yactuupbl BbINafakoT B 0Ca40K BO BPeEMS
BOCXOZALLEr0 iBUXXEHNSA BOLbI B OTCTOMHUKE. CKOPOCTb [BMXKEHWSA BOAbI
[0/MKHA ObITb MEHbLLE CKOPOCTMW BbiNafeHns YacTul, (B HeNMOABMXKHOM
BoAe). Npu KoarynmpoBaHUM YacTULLbl YKPYMHAKTCA U CNefoBaTe/lbHO
CKOPOCTb BbINAaAeHUSA UX YBEIMYMBAETCA U NO3ITOMY [OCTATOYHO CKO-
POCTb BOCXOAALLEr0 NOTOKa NpuHuMatb Yaxx= 0,4 0,6 mm/c. 3agaBa-
Acb V  onpejaensieM OCHOBHble pa3Mepbl OTCTONHMKA

. 0

H=T,-T-,
BOCX
rae:
T - Bpemsa npebbiBaHUA BOAbI B OTCTONHMKe, T= 2-3 yaca.
H= 4+5m.

PekomeHayeTcs MPUHUMATL OTHOLLEHME: Il <1,5;

BblcoTa KaMepbl X/10Mbe06Pa30BaHNs:
Hip = (0,8 * 0,9) H;

O6bem KaMepbl peakunm YKp - ;

rae:
£>- pacxof B m3uac.
L0 om

T -
Mnowaab NonepeYyHoro ceueHns: WkP. P

K.p.

OcagoyHas YacTb OTCTOMHMKOB A0/HKHA MMETb HaK/TOHHbIE CTEHKM
nog yrnom 70—80 rpasycos.

BepTukanbHble OTCTOMHMKM PEKOMEHAYHOTCA AN CTaHUMIA He6Oob-
LLOW Npon3BoanTEIbHOCTM —A0 5000 M3cyT.
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5.5.3. PagnanbHble OTCTOMHUKMK

PagmnanbHble OTCTOMHMKMA PEKOMEHAYETCS MPUMEHSATb B CUCTEMAX
060pOTHOr0 BOAOCHAGXEHNSA N ANt OCBET/IEHNS BbICOKOMYTHbIX BOA Ha
nepBoii cTyneHun. Mpon3BoanNTeNbHOCTL —HE OrpaHMyeHa.

PafnanbHbli OTCTONHUK —3TO KPYT/bliA B M1aHe XXene306eTOHHbI
pesepByap, BbiCOTAa KOTOPOr0 HEeBe/IMKa N0 CPaBHEHWIO C ero AMameT-
poM. OcBeTnsieMas BoAa NOABOAMTCS CHIU3Y B LEEHTP U M3/IMBAETCA Yepes
BOPOHKY, 06paLLeHHYO LLUMPOKMM KOHLOM KBEpXY. BOKpYr BOPOHKM
pacronaraeTca UMAnHAP - YCNoKouTenb paguycom 1,5—2,5 M, ¢ ryxum
AHOM W C AblpyaToli CTEeHKOM. Hanmnumne Takoro umnmHapa cnocobcTyet
paBHOMEPHOMY pacnpefeneHnto BoAbl N0 paboyein BbICOTe OTCTOMHMKA.
Boga MeineHHO ABMXKETCS OT LeHTpa K nepudepun 1 cnnmsaeTcs B nepu-
(hepuiiHbIiA XKenob ¢ 3aTONEHHLIMIU OTBEPCTUAMW U TPEYro/bHbIMM
BOZOC/IMBaMW.

CKopoCTb ABMXeHUS BOAbI B XKeniobe npuHumaeTtcs 0,5 0,6 mm/cek,
ANS yaneHus ocagka Ucnosb3ytoT MeANEHHO BpallatoLLyoca MeTain-
YECKYH (hepMy C YKpenseHHbIMU Ha Heil ckpebkamu, crpebatoLiymMm
0CafloK K LLeHTPY OTCTOMHMKA, OTKY/a OH BbINYCKAeTCs NN OTKaunBa-
eTcs.

5.5.4. OcBeTNeHVe BoAbl B CNOe B3BELLEHHONO ocajka

MeTog 06paboTKM BOAbI B C/10€ paHee 06pa30BaHHOIO B3BELLEHHOTO
0Cafika LUMPOKO UCMONb3YHOT B TEXHOMOIMN ee 0cBeTNeHuns. OCBeTnTe-
NN CO CNOEeM B3BELLUEHHOr0 OcafKa MPUMEHSAIOT Ha NepBOi CTyNeHu BO-
[0MNOAr0TOBKM BMECTO OTCTOMHMKOB U Kamep X/10nbeo6pa3oBaHus. OHK
MOryT YCreLIHO paboTaTh TO/ILKO NPU YC/I0BUM NpesBapuTenbHON 06pa-
OOTKM NprMeceli BOfbl KOarynsHTOM. 3TW COOPYXeHWUs ob6ecneynBatoT
6onee BbICOKMI aththeKT ocBeTneHns Bogbl (40 5—10 mr/n) n nmetoT
60/bLUYH NPOMN3BOANTENBHOCTbL, YeM OTCTOMHUKN. OfHAKO KOHCTPYK-
TUBHO M B 3KCMN/yaTaumm OHW 60/1ee CNOXHbI.

Mpw OCBET/IEHMM B C/I0E B3BELLEHHOI0 0CafiKa Kamepa peakLuum Bux-
PEBOro TWMa pacrnonaraeTcs B CpefHen Yactu ocsetauTens. Mnowagps
30HbI OCBET/IEHUS ONpeaenseTca no Gopmyse:

T7 _ Kp:ﬂ q
(00: SN
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rae:
K —KoathpuumneHT pacnpegeneHns Bogbl MeXAY 30HaMM OCBET/le-
HUA N OTLENEHNA 0CajKa;

Kee. ~ CKOpOCTb BOCXOfSALLEro NOTOKa BOAbl B 30HE OCBET/IEHUS,
MM/CEeK.

K n Yos npuHumairotca cornacHo KMK 2.04-02-97:

Kpe. = 0% >8 M; Kce.= M MM/CEK;

BbICOTYy Cnosi B3BELLEHHOrO OCajka CnefyeT npuHuMartb 2-2,5 M,
BbICOTY 30Hbl OCBeTNeHNA (OT B3BELLEHHOro 0cajKa 0 YPOBHSA BOAbI)
HaO/IeXMUT NPUHMMaTL 2—2,5 M.

Mocne Kamepbl peakuum nNo cneumansHelM Tpy6am (8) Boga nojaet-
CA B HWXKHIOK YaCTb OCBET/IMTENS, Yepes AblpyaTtoe agHo (9) nogHUmaeT-
CA BBEPX, NMPOXOAMUT Yepe3 C/OI B3BeLLEHHOro ocagka. [pu aTom Boga
NoAgHUMaeTCA [0 YPOBHSA, r4e CKOPOCTb BbiMajeHna B3BeCK (rMapasnn-
yeckKas KpyMnHOCTbL) U CKOPOCTb ABMXEHWA BOAbl cOBNafatoT. OCBET/IEH-
Has BoAa NOAHUMAaeTCs BBEPX K CreLuansHOMY »enobdy (7), 0T KOTopo-
ro no Tpy6e (4) NoCcTynaeT Ha CKOPbIA PUIbTP B3BELLEHHbLIX BELLECTB
NPOAO/IKAETCS A0 MOCTYNEHNS B XXeNoo.

OcBeT/ieHme B C/0e B3BELLEHHOMO 0CaZiKa MPUMEHAETCS MPU MyTHO-
ctn BoAbl 200 1500 Mr/n 1 NPOM3BOAUTENBHOCTM OUUCTHOW CTaHLMM
cebile 5000 M3cyT. B HacToALLee BpeMs OCBET/INTENN CO B3BELUEHHbLIM
0CafKOM NPUMEHSAIOTCA KPOME OCBET/IEHWS BOAbI 4/151 yMATYEHNs N 0bec-
LiBeYnBaHMS.

5.6. ®PunbTpOBaHME BOAbI
5.6.1. O6uwue NOHATUSA 0 (DUILTPOBaHWUU BOAbI

®uNbTPOBAHNEM Ha3bIBAETCA NPOLLECC NMPOXOXKAEHWA OCBET/INEMON
BOZbl Yepes C/ov (hunbTPyHoLLEero matepuana. ®unbTpoBaHVe Npon3Bo-
ANTCA ONA OCBET/NIEHUA BOAbl, T.e. AN1A 3aJepXKaHWs B3BELLEHHbIX Be-
LLLeCTB, HAXOAALLMXCS B BOJE.

PunbTPYOLWNIA MaTepuan Jo/MKeH NPeacTaBnsTb COO0W NOPUCTYHO
cpefly € BeCbMa MasibIMu nopamu. B kauecTBe OCHOBHOIO (hU/bTPYHOLLE-
ro MaTepuasna Ha O4MCTHbIX BOLOMPOBOAHbLIX COOPYXXEHUAX NPUMEHSET-
CA NecokK (KBapLeBblil), KOTOPbIA 06/1agaeT Tpebyemoi NopUCTOCTbHO,
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[O0CTaTOYHOM MeXaHW4eCKO MPOYHOCTLIO NPOTUB UCTMPaHUA B MpoLiec-
ce NPOMbIBKM 1 AOCTATOYHOM XMMMUYECKOW YCTONUYMBOCTLIO MPOTUB pa-
CTBOPSAIIOLLEro eiiCTBNA BOAbI.

B kayecTBa (MNbTPYIOLLErO MaTeprana Takxke NpuMeHseTcs 4po6-
NEeHHbIN aHTpauuT, KepaM3nuT, MpaMopHas KpoLwKa. SHeKTUBHOCTb
(hbMNbTPOBaHMSA 3aBUCUT OT pa3mepa B3BELLEHHbIX YaCTuL,, OT KPYMHOCTH
3epeH PuIbTPYHOLLEro MaTepuana.

®unbTPOM Ha3bIBAKOT pe3epByap, 3arpy>KeHHbIin (UNbTPYHOLLMM Ma-
TepuasioM 1 060py0BaHHbI yCTPONCTBaMM ANS Nojayn obpabaTbiBa-
emoi1 Bofbl, c6opa NPogunILTPOBaHHOW BOAbI M MPOMbIBKN (UbTPA.

[peHaxHasa cucTema SABNSETCA BXXHbIM 3/1eMEHTOM (unbTpa. OHa
CNYXWT Ans cbopa n 0TBOAA NPOUNLTPOBAHHOM BOAbI 6€3 BbIHOCA 3€-
PeH PUALTPYIOLLEro MaTepuana, a Npy NPOMbIBKE —f15 PABHOMEPHOI O
pacnpefefnieHns NPOMbIBKO BOAb! MO nowaan hunbtpa. Aas CKopbixX
(hMNbTPOB NPUMEHSIOT pacrnpesennTeNibHble CUCTEMbI 60/1bLIOIO COMNpPo-
TUBNEHMS.

3TN CUCTEMbI M3roTaBMBAKTCA U3 YYTYHHbIX, MOMMMEPHbIX UK
CTaNibHbIX TPY6 € 0TBEpCTMAMU 10—12 MM, yKNafblBaeMble napaiieslbHo
Ha pacctosHumn 0,25 0,35 M gpyr OT gpyra Ha HUXKHUX CNOsAX rpaBusa u
NpUCoeAVHAEMbIE K KONIEKTOPY, PacrONOXEHHOMY B AHULLE (PUIbTpa.
OTBepcTns B Tpybax pacrnonaratoTcs BEPTUKa/IbHO UK B LLIAXMaTHOM
nopsgke CHU3Y nof yrnom 45 rpaflycoB K BEPTUKaIN.

B nocnefHee Bpems paspaboTaHbl pacrnpegenuTeNibHble YCTPOoCTBa
LLLeNeBOr0O 1 KONMAYKoBOro TUNa.

Mopaepxusatowwnin cnoin (0,45—0,5 M), Ha KOTOPOM NEXUT PUNLT-
PYIOLLNIA CNOV YKNafbIBatOT, YTOObLI MENKUIA (UNbTPYHOLLMI MaTepran
He BbIMbI/ICA U3 (PUBTPYIOLLErO C0S U He YHOCU/ICA BMECTe C (PUNbT-
PYEMOWA BOAOI Yepe3 OTBEPCTUS pacnpee/IMTeNnbHON CUCTEMbI APEHaXa.
Moanep>XMBatOLLNIA CNOIA COCTOMT U3 CNOEB FPaBUs MM LWEOHS pa3HO
KPYMHOCTW, YBEMUYMBAIOLLIEACS CBEPXY BHM3 OT 2—5 10 20—40 mMm.

Ha nogaepxuBarolieM Mmatepuane yKnagblBaeTca (UNbTPYHOLLUIA
martepuas —necoK CI0AMU C MOCTENEHHbIM YMEHbLUIEHNEM (paKLmii
CHW3Y BBEpPX.

®unbTp B NpoLecce (MbTPOBaHWSA 3an0/THEH BOJOIA.

Mpoun3BOANTENBHOCTL (IUNbTPA ONPEeLENSeTCA CKOPOCTbIO (PUNbTPO-
BaHUs.

MoA CKOpOCTbIO (IbTPOBAHMA NMOHUMAKOT BEPTUKA/IbHYHO CKOPOCTb
[BWKEHNA cT0N6a BOAbI, MPOXOAALLEr0 Yepe3 NOBEPXHOCTb (PUIbTpa B
m/yac.
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Pa3nnyaloT iBa OCHOBHbIX BUAA (DU/IbTPOBAHUSA:

1 dunbTpoBaHUE Yepes PUNLTPOBAILHYIO NJIEHKY, 00pa3yoLLYyHOCA
B rnpouecce GpuibTPoBaHNA YacTULLaMM B3BECH, BbiMajatownMm Ha no-
BEPXHOCTb 3arpy3ku - MefJieHHble PUbTPbl. PUNLTPOBAHKE NMPOU3BO-
AanTcs 6e3 NPUMEHeHNS XMMUYECKMX peareHToB —0be3peareHTHOe OCBeT-
NeHve Bodpl.

2. dunbTpoBaHMe 6e3 06pPa30BaHMS Ha MOBEPXHOCTY 3arpy3Kn nnb-
TPYHOLLEl NIEHKN —CKopble QUbTPbl. PUNBTPOBaHKE C UCMNO/b30Ba-
HVEM XUMWYeCKMX peareHToB. CKopocTb unbTpaumm 8—12 m/yac.

5.6.2. MeaneHHble (MIbTPbL. YCTPOWCTBO, Mepuogbl paboTbl.
HepoctaTku M JOCTOMHCTBA MeA/IeHHbIX (UIbTPOB

MegneHHble (PUNBTPbLI MEPBLIMU CTaIM NPUMEHATLCA B BOAOMPO-
BOAHOI NpakTuke. Briepsble HaYaIn NPUMEHATLCS B AHIMK B 1829 T.
Mep/ieHHbIe PUNBLTPBLI NPUMEHAIOTCA A4/ OCBET/IEHNSA BOAbI 6e3 npe/Ba-
PUTE/IbHOM XMMUYECKOI 06paboTKM ee XUMUYECKUMU peareHTaMn (Koa-
rynsHTamu), Bofbl, COAepXalllei OTHOCUTENIbHO MeSKYHO B3BeChb. Mes-
NeHHble (OUIbTPbI 3arpyXXatoTcs MeNKUM MeckoMm 1 paboTaroT npu ma-
NbIX CKOPOCTAX PUNbTPOBAHNS.

B sTux mnbTpax ocBeTnieHne LOCTUraeTCqd B OCHOBHOM 3a CHET re-
HOYHOro (MNbTPOBaHUA. MenKo3epHUCTasa PUILTPYIOLLAA 3arpy3ka, umest
Me/IKMe Nopbl, B Hauasne 3afepXXmMBaeT Ha CBOEe NOBEPXHOCTUN Hanbonee
KPYMHbIE YacTULLbI.

MocnefHWe 3aCTPEBAKOT B Mopax, CYXarT UX ceyeHue, Gnarogaps
YeMy HauMHaeT 3afepPXKMBaTbCs BCe 6onee 1 6onee MenkKue YacTuupl, a
3aTeM KONIOUAbl U faxxe 6akTepuu.

Tak Ha NOBEPXHOCTM (hM/IbTPa 06pasyeTca PUNbLTPYIOLLAA MaeHKa
C 04eHb MENKMMYU NOpamu, KOTopasi Ha3bIBaeTCst GMONOTNYECKOM NieH-
KOM.

CKOpOCTb (DMNbTPOBAHUA HA MeLJIEHHbIX (DUIbTPax MPU CoAepiKa-
HWW B3BELLEHHbIX YaCTWL, B OCBET/ISEMOI BOAE 0 25 MT/N NpUHUMaeTCs
0,2 m/yac, npu yBenn4eHMn CoAepXXaHUA B3BELLEHHbIX YacTul, Ao 50
Mr/n cKopocTb yMeHbLuaeTcsa 1o 0,1 m/uac.

Tak Kak CKOpOCTb (DM/IbTPOBAHMA Ha TaKUX (PUIbTPaxX OYeHb Mana,
nnowass MX Jo/mkHa ObiTb 6O/MBLUONA, YTO NPUBOAUT K UX BbICOKOM
CTPOUTENBbHON CTOUMOCTMW.

YcTpamBatoTCa Mef/1IeHHbIe PUNLTPbI B BUAE GETOHHBLIX UK KUP-
MUYHBIX pe3epByapoB. OTBOZ BOAbI BbINO/HAETCS Yepes IOTOK B [HULLE
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(mnbTpa, Npu naowaaun > 15 m2ycTpansaeTcs ApeHax 13 nephopupo-
BaHHbIX TPY6.

dunbTpytoLwan niaeHka obpasyercs B TedeHMe 1—2 CyTOK M3-3a Ma-
N0 CKOPOCTW (hUNbTPOBAHMSA U MasbiX pa3mepoB yacTuy,. Mocne co-
3peBaHNA NNEHKN HauYMHaeTCa HopMasnbHasa paboTa uabtpa. Bpems
paboTbl PUAbTPA 4O MOMEHTA OUYUCTKU —(hUNbTPOLMKNA (1—2 MecsLa).

Meprofbl paboTsl (UNbTPa:

1—nepwuog 06pa3oBaHns NAEHKN (2—3 CYTOK);

2 —HopManbHas pabota (1—2 mecaua);

3 —NpOMbIBKa.

OuuncTka (unbTpa 3aKNHYAETCH B YAANEHUN BEPXHETO 3arpA3HEH-
HOrO C/I0SA NecKa TONWMHOW 3—5 CM 1 ABNSeTCA JOBONbHO TPYA0EMKON
1 [LOPOroii onepawmei.

HepocTaTku mMea/IeHHbIX (PUNbTPOB —3HaYNTENbHAA CTPOUTESb-
Hasi CTOMMOCTb, 60/bLLINE pa3Mepbl TPEOYEMOI NOWAAN U COXHOCTb
OYMCTKMN.

Hanpvmep ()= 1000 m3cyTKMN.

1000
Mp= 0,1 m/uac; Y= ~ 42 m3yac;

(0:;\—/ = 42 = 420 M2
» Q4

B HacTosLee Bpemsa MefieHHble (UNbTPbI PeLKO MPUMEHSIOTCS M3-
38 yKa3aHHbIX HeJOCTAaTKOB. PEKOMEHAYIOTCA Mef/IeHHble PUNLTPBI NPK
Masioinl MyTHOCTU BOfbl A0 50 mMr/n, uBeTHocTM A0 500 1 OTCyTCTBMM
KOary/mpoBaHus.

OCHOBHbIM JOCTOVHCTBOM Me[/1IEHHbIX (DUNLTPOB ABMIAETCS BECbMA
BbICOKas CTerneHb OCBET/IEHMS BOAbI M 06e33apakmBaHms. Ho camoe rnas-
HOe —BOfY Ha MefJIeHHbIX (PUIbTPaxX MOXHO OYMLLATb He MPUMEHSAS
peareHThbl.

5.6.3. Ckopble (WMIbTPbI.
OpfHoColiHbIE U ABYXC/MOWMHbIE CKOpble (ULTPbI

Ckopble (unbTpbl NosBuAuCL B 1884 rogy v MOYTM NONHOCTHLIO
BbITECHU/IN Me/IeHHble, TaK Kak, Mesi 60/IbLUYH NMPON3BOAUTENBHOCTD,
TpebyroT HebOoNbLLO NioLwaan 1 60/1ee 3KOHOMUYHbI B IKCMTyaTauuu.
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CKopble (ONbTPbI LLMPOKO NPUMEHSAKOTCA B NPaKTVKe 0YNCTKN BOAbI.
CKOpOCTb (WMNbTPOBAHUA AN 3TUX PUNLTPOB NPUHUMAETCHA OT 6 A0
12 m/4yac B 3aBMCUMOCTM OT TUNa (PUIbTPA U KPYMHOCTM 3arpysKu.

MpuHUMN paboTbl CKOPbIX PUNLTPOB 3aKNHYaETCA B (DU/IbTPOBA-
MUK BOAbI Yepes C/10i KBapLIEBOr0 Mecka ¢ npeasapuTe/bHbIM Koarynm-
poBaHMeM. YacTuubl, 3arpAasHAOLLME BOLY, YAEPXMBAKOTCA Ha 3epHax
Mecka rnog LecTBrMeM cun npuamnaHns (LeficTeue KoaryisHTa).

Ha ckopbIX (hnibTpax NpoucXoamT PuibTpoBaHUe arperatMBHO —
HeyCTOn4MBOM (CNOCOBHONM K NpununaHuio) B3Becu. B KayecTBe oc-
HOBHOTO (PMNbTPYIOLLLEr0 MaTepuana B CKOPbIX PUNLTPAX CYXWT KBap-
LieBbI Necok. YacTo Ha hunbTpax 415 X039MCTBEHHO-NNTLEBOTO BO-
[JOCHabXXeHWA 1crnonb3ytoT necok ¢ n = 0,7-0,8 MM, nNpu TOMNWMHe
cnos 0,7 m.

MofAepXXMBatOLLME CIOM TPaBUA UK LLEEOHS, PaCmOIOXKeHHbIE HUKe
(OUNILTPYIOLLErO MaTepuana, MPensaTCTBYIOT BbIHOCY 3epeH PUbLTPYHo-
LLero matepuana B ApeHaXXHYH CUCTEMY.

B KMK 2.04.02-97 Ha ocHOBe OnbITa aKcnayataunm QuabTpo-
Ba/IbHbIX CTAHLMIA NPUBOAATCA PEKOMeHaunmn no 3arpyske CKOpbIX
(PUNIbTPOB:

a) 04HOC/OViHbIE PUNLTPbLI (KBAPLEBLIA NECOK);

6) ABYXCNOMHbIE (MNbLTPbI (NPEAN0XKEHbI MHCTUTYTOM Boareo) —
| cnoit —apobneHHbI aHTpaymT, |l cnoii —kBapLeBbIli NeCOK.

B HW Bopareo pa3paboTaHbl (ubTpa co crneuunanbHo 3arpy3Koi
COCTOSILLEN M3 TPEX CNOEB MaKPO- U MUKPOMOPUCTBIX yriei (ToNwmHa
cnoes 0,5—1,5 m, gnametp yactuy, ot 0,4 [0 4 Mm).

B ABYXCNOVHbLIX (hUNbTpax yBeIMYMBAETCA PA3EEMKOCTb B 2+ 2,5
pasa Mo CpaBHEHUIO C 0ObIYHbLIMMW MecyaHbIMK unbTpamu. Ipsaseem-
KOCTb YBE/IMYMBAETCH 3a CUET YBEIMYEHUSA 3EPEH BEPXHETO C/OA (PUNbT-
pa. CKopocTb (hMNbTPOBaHMA NnoBbiwaeTca Ao 9-10 mM/yac 1 ysennuu-
BAETCA COOTBETCTBEHHO pabounii nepmog,

Cnoii aHTpaumTa 0cTaéTca Nocne NPOMbIBKM Ha MOBEPXHOCTK Giaro-
[aps MasioMy Becy aHTpaumTa.

Boga MoxeT B npouecce (hnIbTPOBaHMS MPOXOANUTL Yepe3 (uibTp
CaMOTEKOM, eC/v YpPOBeHb BOAbl B (MNbTPE Bbille, YeM B pe3epByape
YMCTOI BOAbI MM NOA HaNopoMm (CO34aeTCs HACOCOM).

PunbTPbI B 3TOM ClyYae NpeAcTaBnstoT COO0M 3aKpbITbIA HaMop-
HbIiA pe3epByap.

Bopna nogaetcs Ha dmnbTp Yepe3 kapmaH (2) u xenoba (3), npoxo-
[T Yepes C/lov Necka 1 rpaBus U 0TBOAMTCSA NPW MOMOLLM APEHAXHbIX
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Puc. 5.11. Cxema OTKpbITOro 6e3HaropHOro CKoporo wibTpa:

1,8 —nogaHa WCXOAHOW BOAblI U OTBOA OT(UNbTPOBAHHOW; 2 — GOKOBOM KapMmaH;
3 —B0ofAOCOOpPHbIe >Kenoba; 4 — BO3AYLIHUK; 5 — dmnbTpylowas 3arpyska (KBapLieBblii
necok, KepamsuT, LUYHIM3MT U Ap.); 6 —noadep>Kmsatowuii cnoin rpasus (Lwe6Hs);
7 —pacnpegenuTenbHaa Tpyb6a (Man kaHan) u nepdopupoBaHHble 0TBETB/IEHUS;

9, 10 —nogaya U 0TBOA MPOMbIBHOM BoAbl; 11 —BOAOCTOK

yCTponcTB. MpoMbIBKa NPOUCXOAUT B 06PAaTHOM HarpaBNeHUn CHU3Y
BBepX. Boga nogaetcs vepes ApeHaxKHble YCTpoicTBa. CKOPOCTb Mpo-
XOX[eHUA NPOMbIBHOM BOfbl B HECKO/IbKO pa3 60/1bLLe CKOPOCTH (hun/ib-
TPOBaHWA.

Boga B3mMyunBaeT NecoK 1 BbIMbIBAET OCEBLLME NPU PUNbTPOBAHUN
yacTuubl. MpombIBHaA Boda OTBOAUTCSA Yepes xenoba (3).

Mepuoapbl paboTbl CKOPOro (ubTpa:

| —o6paszoBaHue nneHkn —10 + 20 MUH;

Il —HopmanbHaa pabota —8 + 12 yacos;

Il —o6paTHasa npombiBKa unbTpa —5 + 7 MUH.
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MuHMMaNbHOe KoNn4ecTBo punbTpoB —2 (He 60bLie 4 no KMK).

B aTux hunbTpax ocBeTNIeHMEe BOAbI JOCTUTAETCH 3a CHET 06beM-
HOro (MUIbTPOBaHWA. B HUX NPUMEHAOT OTHOCUTENLHO KPYMHO3ep-
HUCTYIO (DMNbTPYIOLLYIO 3arpy3Ky, 06/71a4atoLyo NOBbILEHHONR rps-
3eeMKOCTbIO. Brionornyeckas njeHkKa Ha CKOpbIX (ubTpax He ycne-
BaeT 06pa30BbIBATLCA, TaK KaK UX (DMNbTPOLMKI ANNTCA BCero 8—412
4acoB.

WNHTEHCUBHOCTb NPOMbIBKM (I1bTPOB BOAOI NpUHMUMaETCA OT 6 0
15 n paxe 18 n/cek Ha M2B 3aBYCMMOCTU OT 3arpy3ku uUIbTpa.

5.7. Ob6es3apaxnBaHune Bogbl. OCHOBHbIE CNOCO6bI

Bo3byanTensamu onacHbIX 3abofieBaHUin (Xonepa, GpIOLWHOWA TUdg,
OV3eHTEpUsA, MHMEKLMOHHAA XenTyxa 1 Ap.) MoryT ObiTb 6aktepumm,
pacnpocTpaHstoLLmecs Yepes Bogy. [ocne NpoxoxaeHns Yepes 0TCTOM-
HUKWU 1 (UNbTPbI BOAA 0CBO6OXAaeTCA npuMepHO oT 90% 6akTepuid.
[na NONHOro YHMUTOXEeHNA 6aKTepuili He06X04MMO 06e33apaxkMBaHme
(Be3vHgekLms) Boabl.

O6e33apaxkviBaH1e BOAbI MPUMEHSETCA KaK eJMHCTBEHHas Mepa 04u-
CTKM MPWU UCMONb30BaHNM MOL3EMHbIX BOL. B 6bITOBbIX YCNOBUAX ANs
06e33apakuBaHNs HeGOMbLLIOr0 KOMYECTBO BOAbI NPUMEHSETCS TepMu-
YecKuiA Ccrnocob —KunnayeHwue.

Ha 04MCTHbIX CTaHLMAX NPUMEHSAETCSA OAWH U3 CNefyoLLMX Cnoco-
60B 06€e33apaXmMBaHNA —X/IOpPUPOBaHe, bakTepuLuaHoe obyyeHune, 030-
HUPOBaHWe.

XnopvpoBaHue

XnopvpoBaHue —Hanbonee LWMPOKO NPUMEHSEMbIA crnocob 06e3-
3apaXuBaHus BOAbl. N5 XN0pUPOBaHNA BOAbI UCNOMb3YETCA XXUAKNIA
XN0p, TUMOXI0PUA HATPUA, ABYOKMCH XJiopa. [1oCcTaTouHOCTb L03bl O-
pefensieTca HaIM4YneM 0CTaToYHOro X/opa (X/10p, YTO OCTaeTCA B BOAE).
Mo Ox B6! 950:2011 KOHLIEHTpALMS OCTATOYHOIO X/10pa A0/MKHA ObITh
0,3-+0,5 mr/n.

PacueTHas f03a x/10pa onpegenseTcs B pesy/bTare MPo6HOro xiopu-
poBaHus. [,03a 3aBUCUT OT KayecTBa BOAbl:

Ana nogsemHblx Bog 0,7—41,0 mr/n;

AN19 OCBET/IEHHOIA peyHol Bogbl 2 + 3,0 Mr/n.

MpoaomKMTeNbHOCTL KOHTaKTa Xnopa ¢ Bogoin no KMK He meHee
lyaca.
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BakTepuumnaHoe 06/1y4eHve

BakTepuunaHoe 06/1yYeHNe —YHUUTOXEHNE GAKTEPUIA OCYLLLECTBSA-
eTca 06paboTKol BOAbl YNbTPAaMONETOBLIMI fly4amy ONpeaeneHHOA
[AnnHoI BonHbI 2200 H 2800 A (aHrctpem —1A = 10-10 m).

Ob6e33apaxuBaHune NPONCXOAMT B CreLmanbHbIX yCTaHOBKax (puc.).
Mpun ncnonb3oBaHUKN 6aKTePULMAHOI0 06/1yUYeHNS HEOOXOAMMbIM YCII0-
BMEM SB/SETCA MPO3PAYHOCTb.

CTOYHMKOM yNbTPathnoneToBbIX yUeit CyXKaT aNeKTPUYECKIMEe PTYT-
HO-KBapLeBbIe U aprOHOPTYTHbIE SlaMMbl.

BakTepuyngHoe 061yyeHme ABSAETCA IKOHOMUYECKMN BbITO4HbIM,
6e30MacHbIM 1 BbICOKONPOU3BOAUTE/IbHLIM CNOCO60M —Masio BANUSET
Ha BKYC, LiBeT, 3anax, pH, 4to aenaeT MeTOA LeHHbIM 419 KOMMYHa/lb-
HO-6bITOBOr0 BOAOCHA0XEHWSA N NPeANPUATUAIA NULLEBOI MPOMbILLIEH-
HOCTMW.

CriegyeT Takke OTMETUTb MEHbLUEE KanuTa/oB/IOXKeHWe, YeM Npu
NPYMEHEHNN XI0PUPOBAHUS 1 MOC/EAYIOLLEr0 AeX/I0pUpoBaHns; 6onee
HU3KYH0 CTOMMOCTb TEKYLLEro peMoHTa 1 06CNyXX1BaHWUsA cucTeM bakTe-
puumMaHoro 06nyyeHns. CokpallaeTcs TakKe CPOK OKynaemocTu ycTa-
HOBKMW.

# O30HMpOBaHWe BOAbI

O30HVpOBaHMe —IPOMYCK Yepe3 BOAY BO3AyXa, COAEpXKaLLero Tpex-
aTOMHbIN kucnopog —0 3

[lo3a 030Ha 419 06e33apaxknBaHNA BOAbl NOA3EMHbIX NCTOYHUKOB
npuHUMmaeTcsa paBHoli 0,75 1 mr/n, ANns 0CBETNIEHHOW NOBEPXHOCTHOM
BoAb! 1—3 mr/n.

O30HaTOpHaa yCcTaHOBKa CNY)XXWUT A1 MOSlyYeHUs 030Ha —B OCY-
LUEHHbIA N OXNXKAEHHDBIA BO3AYX BBOAUTCH, «TUXUN» 3NEKTPUYECKMIA
paspsg,

O30HMpOBaHME 3aK/IHYaeTCA B OKUCEHUN GaKTepuii aToOMapHbIM
K1CNopoAoMm, obpasytolummes npu pacnage 03oHa. O30H OAHOBPEMEHHO
YMEHbLLUAET LBETHOCTb, BKYC K 3anax Bogbl. O30H B BUAe 030HO BO3-
[YLLIHON CMecu NoJsyyaroT B 3/IEKTPUYECKMX 030HATOpax M3 Kucnoposa
BO3ayXa.

MepemeLuBaHMe 030HO-BO3AYLLUHON CMECKU C BOAOM NPOUCXOAMUT B
creumanbHbIX KONOHHAX U pe3epByapax ¢ MOMOLLbH0 MEXaHUYECKUX Me-
LI/I0K, 3)KEKTOPOB-CMECUTESEN M APYrux NpucnocobneHmnii. Bpems KoH-
TaKTta BOfbl C 030HOM 10 MUHYT.
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Puc. 5.15. Cxema yCTaHOBKW MO/y4eHUs] 030Ha:

1 —kKomnpeccop; 2 —pecusep; 3 —oxNaauTeNb BO3dyxa; 4 —CyLUUKa;
5 —reHepaToOp 030Ha; 6 — TpaHchopMaTop; 7 —3NeKTPUYECKU WUT;
8 —nofaya 030HO-BO3AYLUHOW cMecu; 9, 10 —nojaya U 0TBejeHue
OXNa>KAawLen BoAbl

5.8. CoBpeMeHHble COOPY>KEHUS MO OYUCTKE
NPUPOLHLIX BOZ,

MoBEPXHOCTHbIE NCTOYHMKIM BOAOCHAOXEHNA NOCTOSHHO NoABepra-
tOTCA 3arpsA3HEHNI0 cOpacbiBaeMbIMM, HEAOCTaTOYHO OYMLLEHHBIMM MPO-
MbILL/IEHHBIMU U KOMMYHa/IbHbIMY CTOKaMW, IMBHEBLIMU BOAaMK, OT-
BOAMMbIMY C TEPPUTOPUM HaCeNEHHbIX MYHKTOB, 3arpsis3HEeHHbIMW BOAa-
MW C CeNbCKOXO03ANCTBEHHbIX YTOANNA.

Takum 06pa3om, B BOAHbIE UCTOUYHUKK, UCMO/b3yeMble A1 MUTb-
€BOro BOAOCHa6XXeHMNs, NoNagatoT TsHKenble MeTan/bl, HepTenpoayK-
Tbl, MOBEPXHOCTHO-aKTUBHbIE BELLECTBA, COeANHEHUs a3oTa 1 (oc-
thopa.

YXypLIeHVe KayecTBa MOBEPXHOCTHbLIX BOA OTPULATENIbHO CKa3blBa-
eTCs Ha KauecTBe 6/1M31eXaLLMX 0T MOBEPXHOCTM FPYHTOBLIX BOA, NUTa-
eMbIX 3a CYET MH(PUIbTPaLMM 13 NOBEPXHOCTHLIX BOAOTOKOB. MoA3eM-
Hble BOAOHOCHbIE TOPU30HTbI 3arPsA3HAKTCA HUTPaTamMu, MUHepasbHbI-
MU CONAMU U APYTUMK 3arpasHeHnsaMU. HabiogaeTcs Takke U3MeHeHne
KayeCTBEHHOMO COCTaBa BOA MCTOYHMKOB BOAOCHAGXEHWS NOA AeNCTBY-
eM KIMMaTn4ecknx akTopos.

MepeyncneHHble aHTPOMOreHHbIe (haKTOpPbl BO3AENCTBMS HA UCTOY-
HWKWN BOAOCHABOXEHMS ABNAKOTCSA MPUYMUHON TOFO, YTO CYLLECTBYHOLLME
BOAOOYMCTHbIE CTaHLMM, pacCyMTaHHbIe B OCHOBHOM /15 OCBET/IEHUS,
obecuBeumBaHus 1 06e33apaxmBaHNa BOAbl, HE BCerja B COCTOSHUM
06ecneunTb HEOOXOAUMYHO CaHUTaPHYHO 3alLMTY HaceneHus n Tpebye-
moe FOCT 2874—82 (0 ‘zDst 950:2011) ka4eCTBO NUTLEBOI BOARI.



B Liensx noBbILWeHMs KayecTBa MMTLEBOW BOAbI, pa3paboTaHbl CaHu-
TapHble NpaBuia n HopMbl < UrMEHNYECKME N CAHUTAPHO-TEXHUYECKME
TpeboBaHWsA K MICTOYHMKAM LeHTPa/IM30BaHHOI O XO35IMCTBEHHO-NNTbE-
BOro BOAOCHAGXEHNS HAaCeNeHMs».

MpaBuna Bbibopa (CaH MunH Ne 0025-94), KOTOpble YUYNUTLIBAKOT
0COBEHHOCTU (hOPMUPOBAHUA U WHAMBUAYIbHOCTb COCTaBa KaXzoin
NMNTbEBOI BOADI.

Heob6xoanmoe ycoBepLUEeHCTBOBaHME TEXHOMOMMIA BOLOOUNCTKM OCY-
LLECTBNSAETCA 3a CHET PEKOHCTPYKLMM OUUCTHBIX COOPYXXEHWIA (peareHT-
HOro X034CTBa, OTCTOMHUKOB, PUILTPOB), MPUMEHEHNS MEXAHUYECKNX
cMmecuTenei, Kamep Xnonbeobpa3oBaHMst U HOBbLIX BbICOKOI((EKTNB-
HbIX KOarynsHToB, UCKNHOUYEHNS NEPBUYHOIO X10PUPOBaHKSA NyTeM UH-
TEeHCU(UKaLMN Koarynsuum n nocneLyoLero 030HNMpoBaHus, npume-
HeHus copoumm.

MpumeHeHVe BOJOOUNCTHBIX YCTAHOBOK 3aBOACKOr0 TMNna A5 BOLO-
CHabXXeHMsA KOMMYHalbHO-6bITOBbLIX NPeAnpUATUiA, NOCENIKOB obecre-
4MBaEeT OYMCTKY BOLbl OT XKesie3a, B3BELLUEHHbIX BELLECTB U T.4.

Tabnuua 5.8
TexHonornyeckrie Cxembl OCBETNEHUSI U
06ecLiBeHVIBaHNA MOBEPXHOCTHBIX BOA
KauyecTBo Bofbl Mpouseoan-
TE/IbHOCTb TexHonornyeckas cxema un
LiBeT- ObLuee v
KonnuectBo CTaHuun COCTaB COOPYXXeHWi

HOCTb, ymneno

B3BECW, MI/N rpag.  MMKpOGOB

mM3cyT

BespearevTHas TeXHOMNOMMA QUUCTKU BOAbI

Meg/ieHHble PULTPbI U

< 50 < 50 > 50 1000 R

"MOPOLMKIIOHBI, Mef/lIeHHble
500-700 < 50 > 50 30000 (hnNbTPLI ¢ 06paTHO
NPOMbIBKOM, 06e33apakuBaHnie

MMapOLUMKIOHBI (CETKM),
> 700 < 50 > 10 ntobas OTCTOMHWKW, MeAJIeHHble
nnbTpbl, 06e33aparkmBaHme

TexHonorunsa peaFEHTHOVI O4YNCTKN BOAbI

PeareHTaoe X035/1CTBO, CKOPbIi
< 30-50 < 150 > 50 5000-10000 HaMOpHbIA GUILTP,
06e33apaxknBaHme
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Tabnmua 5.8

PeareHTHOe X038I1CTBO,

< 120 < 150 < 50 nobas KOHTaKTHbIe OCBETNIUTENN,
o6e33apakvBaHve
PeareHTHOe X035ICTBO, *
< 250 < 250 > 50 ntobas thnoTaTop, CKopble OTKPbITbIE

(mnbTpbl, 06e33apaknBaHmne

PeareHTHOe X035ACTBO,
rOPU30HTa/IbHbIE OTCTOMHUKM
(ocBeTNeHVe Bofbl B C/I0e
B3BELLEHHOr0 0CaKa), CKopble
OTKPbITbIE PUNLTPbI,
o6e3zapakmBaHme

< 2500 < 500 > 50 ntobas

PeareHTHOe X0381CTBO,
OTCTOMHMKM, [BYXCTyneH4YaTble
> 2500 < 500 >50 nobas (PUNLTPLI (KOHTaKTHbIE
npeunbTPbI U CKOpble
unbTpbl), 06e33apaxkmBaHmne

YcTaHoBKa «CTpya» npefHasHayveHa AN OUUCTKU NPUPOLHbIX BOJ, C
Lie/NIbl0 UX OCBET/IEHUA, 06ECLBEUMBAHNSA, YMATYEHNS, 06e3)Kene3nBaHms
1 06ecthToprpoBaHUS.

Kcnonb3yetcs B cuctemMax X03aACTBEHHO-MUTLEBOMO M NPOMbILL -
NEHHOr 0 BOAOCHABXeHWS.

HanopHas yctaHoBka «Ctpya» H/W KBoB Bbinyckaetcs npous-
BoAMTeNbHOCTLIO 100, 200, 400 1 800 m3cyT AN BOL MYTHOCTLIO [0
5 r/n nobol LBETHOCTU C CoAepXaHueM (Topa Ao 5 Mr/n , »xenesa
06Lero o 50 mr/n n 06LLei XecTKoCTbHO A0 20 Mr-3KB/.

be3HanopHasa ycTaHOBKa «Bnara» TeXHONOrMYeCKN aHa0rMyHa yc-
TaHOBKe «CTpys», HO MMeeT 60/bLUYH0 MPOM3BOAUTENBHOCTL: 1, 6; 3, 2;
5,0; 8,0 TbiC. M3CYT 1 MOXET BbITb MCNONb30BaHA HE TO/IbKO AN OCBET-
NeHund, HO 1 ans obecLBeumBaHus, fesofopalmm n obessapaxmnsaHus,
LehTopupoBaHNa U YMATYeHUS.

YcTaHoBKa NPUMeHNMa Npyu MyTHOCTU MCXOAHOM Boabkl A0 1,5 r/n,
uBeTHocTy ao 300 rpag, coaepxxaHuu xxenesa go 40 mr/n, gropa go 5
Mr/n, 00LLel XXecTKOCTM A0 15 Mr-3kB/n, KapboHaTHO XXeCTKOCTM A0 8
MTr-3KB/f1.

TexHONornyecke CXembl 3TUX YCTaHOBOK BK/IHOYAlOT ceTyartble
(hUNbTPbI, TOHKOC/ONHbIE OTCTOMHUKK, COBMELLEHHbIE C Kamepamu pe-
aKkumm rmapaBanyeckoro Tumna, CKopble 3epHUCTbIE (DUNLTPLI, annapa-
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Tbl ANA 06e33apamMBaHUs BOAbl, PeareHTHoe XO03AWCTBO W HAaCOCHbIe
YCTaHOBKM.

HanopHas nepegswkHas yctaHoska BHW n M (Poccus) ¢ cob-
CTBEHHOI 9NeKTPOCTaHLMel «KreB-2» Npon3BoanTeNbHOCTLHO 0,5 MIuac.
YHuBepcasibHas TEXHOOrMYecKas Cxema yCTaHOBKM NpesycMaTprBaeTt
He TO/IbKO OCBET/IeHUNe, 06ecLBeunBaHune, 0bes3apakmBaHne Bopl, HO U1
ee 1e3040paLmIo 1 onpecHeHue.

Mopo6HbIe arperatbl MOMYyYNIV PACNPOCTPAHEHNE B BOAOCHAOXKEHWN
YXUBOTHOBOJYECKMX KOMIM/EKCOB, Ha OTFOHHbIX MNacToumLLax u ap.

B BOAax, NCMosib3yemMbIX 419 NMUTHEBOIO BOAOCHAOXEHNSA, HEPELKO
cofiepXaTcs coefiMHeHWs, CNOCcoBHbIe Co3MaBaTtb KoMmekebl ¢ TM, toc-
(hOpOM, XJIOPOM M APYrMU 3N1eMeHTaMmn (3TO r1aBHbIM 06pa3om yrie-
BoZopoabl, CMAB, a Takxe Apyrve pacTBOpUMbIe HeNeTy4ume 1 BbICOKO-
KMNsLne cpefHe- U BbICOKOMONEKYSAPHbIE COEANHEHNS).

[na jO0UNCTKM TaKMX BOJ, PEKOMEHAYETCA MPUMEHATb NOPOLUKO-
Bble akTuBMpoBaHHble yrn (MAY) B gosax ot 5 go 20 mr/n, BBOA
KOTOPbIX OCYLLECTBASeTCS nepes (hubTpaMm 60/bLIOIA rpsa3eeMKOCTH.
3arpys3Koi cocTosiLeint n3 3Xx—cnoeB Makpo- U MUKPOMOPUCTbIX Yrei
(TonwwmHa cnoes 0,5-1,5 m, anameTp yactumy, ot 0,4 10 4 Mm).

B HacToswwee Bpems paspaboTaH punbtp ® bK—23 —hunbTp cop6-
LIMOHHOM OYUCTKM NUTLEBOM BOAbI OT MeXaHUYECKUX NPUMECEN.

B H/I Bogreo paspaboTaHbl pUALTPbLI CO CreuuanbHOn 04MCTKONM
NOHOB TAXenbIxX MeTannos (rn, C(1, br, Cu, LW, Pb, AB u ap.), paguo-
HYK/IMAO0B, HUTPATOB, NeCTULMA0B, PEHO/0B, AMOKCUHA, OCTATOYHOrO
xnopa. OunCTKa OCYLLECTB/AETCA CreLnansHo Nogo6paHHbIMKU COPOeH-
Tamu, 061afaoLLMMU BbICOKON eMKOCTbIO. MpOon3BOANTENIbHOCTb (PU/b-
Tpa — 1—3 m3Juac, pecypc pabotbl copbeHToB — 5000 M3 pasmepsl
800x600 Mm.

JonyuieH K npumeHeHno MyH34paBoM 1 occTaH4apToM Y36eKuc-
TaHa n Poccun.

Cuncrtema Bogonogrotosku 1BK—1—2 —pombiLLieHHasd cucTema,
npegHasHayeHHas 41 O4YUCTKN NUTLEBON BOAbI OT B3BELLEHHbIX Yac-
TUL, MOHOB TXKenblX meTannios {bn, C&, 8r, Cu, uy , Pb, As u v.n )
PafvoOHYKNNL0B, OPraHNYeCcKUX CoeauHeHNin (NecTuumMaos, (heHOMOB,
ANOKCMHA 1 T.N.) 6akTepuii (BO30yanTenein 6pHOLLHOro Tuda, AN3eHTe-
pun, Xonepbl, Ca/IbMOHENE30B U T.M.), & TaKXe 415 CHUXEHUS XeCT-
KOCTMW.

Vcnonb3yeTcs Ha KpYnHbIX NPOMMNPEANPUATUAX MO pa3vBy BOAbl B
OyTblnn. COCTOUT U3 KOIOHH 4151 OYUCTKM OT MEXaHUYeCKUX NPUMECEN,
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YMSArYeHns BOAbl, YAIEHUS NOHOB METa/IIOB 1 PaAVOHYKNNA0B, Yaase-
HUS OpraHNYecKnX NpPUMeceid, cUCcTeMbl 06e33apaXkmBaHnsl ¢ 610KOM
nutaHua n ynpasnexnus (MBK—2M).

Mpon3BoANTENIbHOCTL CUCTEMBI 1—7 MJYac, KO3INPULNEHT 0YMCT-
KW OT XMMUYECKMNX 3arpss3HeHniA, 6akTepmii —10—100, HadasibHast XKec-
TKOCTb A0 15 mr-akB/n, koHeuyHas 0,2 * 2,0 Mr-ake/n, pecypc paboTbl
copb6eHToB 5000 M31 60onee.

Pasmep —BbIicoTa 1960 mm. HanpsikeHue 220 + 15 % B, NnoTpebns-
emas MOLLHOCTb 50 BT.

CucTtembl 06e33apaxmBaHns

Cuctembl Y® o6e3zapaxusaHusd TROJAN UV MAX ons 04nCTKM
BOZbl Y/IbTPAMONETOBLIM U3/TyYEHVEM ABAKOTCA YHUKAIbHbIMY CUCTE-
Mamu, YHUUTOXaIOLLMMU B NUTLEBOI BoZe 6aKTepuu, nneceHb, BAPYCHI
6e3 Heo6xo0AMMOCTH 06aB/IEHNS XMMUKATOB UM NOBBILLEHNSA TEMMEpa-
Typbl.

CucTema fBNSETCA HeLOPOrol, NPOCTON B UCNONb30BaHUY aNbTep-
HaTUBOI X/I0PUPOBAHNS Y 030HUPOBaHUS. TN CUCTEMbI CMOCOBHBI pa-
60TaTb C NPON3BOANTENBLHOCTLIO A0 178 n/MuH (10,7 m3yac).

BblCOK03(h(heKTVBHbIN 1 6€30MacHbIin CNocob He BNUAET Ha BKYCO-
Bble XapaKTepUCTUKM, LLBET UK 3anaX, CHUXaeT PUCK 3a601eBaHuiA.

CucTema obe3zapakmBaHms ¢ 6/10KOM NUTaHWS U yrpaB/ieHns
(MBK-211).

MpoussoguTenbHoCcTb —1— MJyac.

Koa(hMUMEHT 0YMCTKM OT XMMUYECKUX 3arpA3HEHWNIA, 6aKTepuii-
10- 100.

HauanbHas »KecTKocTb —0 15 Mr-aks/n.

KoHeuHas xecTtkocTs —0,2—2,0 Mr-aks/n.

Pecypc paboTbl copbeHToB, M3—5000 1 >.

Pecypc pa6oTbl 6510Ka 06e33apaxunsaHns —5000 u >.

Pa3mepbl —1960 MM BbiCOTa.

HanpsxxeHus, B —220 + 15%.

MoTpebnsemas MoLHOCTb, BT —50.

CucTema obe3szapaxunsaHus Bofbl UBK—2T (MBK—26).

[na o6e3zapaXmBaHNa NUTLEBOM BOAbI OT BCEX TUMOB GaKTepuii
(B036yauUTENEl GPIOLLHONO TU(a, AN3EHTEPUN, XOMNEPbI, CallbMOHENNE30B
N T.M.) B LWKOMbHBLIX Y AOLIKOJIbHBIX YUPEXAEHNAX, rocTMHMLaX, KOT-
Te[pkax, HebOMbLLMX Nocenkax, NPy NPOn3BOACTBE MUTLEBOI BOAbI M NMPO-
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AYKTOB NTaHus. MpuHUmMn paboTbl OCHOBaH Ha UCMOb30BaHUN MPO-
LIECCOB 3/1IEKTPOXVIMMYECKOr0 06e33apa>KuBaHus.

NBK—2Bb —ycTpoiicTBO NpeaHa3HauyeHo Ans 6e3xnopHoro obessa-
paXXnBaHWsA BOAbI NiaBaTe/IbHbIX 6aCCENHOB OT BCEX TUMOB baKTepuii 1
AN1S NpefoTBPaLLEHNS LiBETEHMS. Y CTPONCTBO 0becrneunBaeT CokpaLLe-
Hue pacxofaa Bofbl B 6acceliHax B 8—10 pas.

MpownssogutensHoCTL, M3yac —1—10.

Pa3smepbl —(BbicoTa) 230 X 170 (anameTp).

MoTtpebnsemas mouHOCcTb —5—50 BT.

Pecypc paboTbl 6510Kka 06e33apaxuaHus, m3—2000—5000.



MhaBa 6. CNMMELLOBPABOTKA BO/bl

K 0CHOBHbIM croco6am crneLo6paboTK MOXHO OTHECTU:
1 YmaryeHue Boapl;

2. O6e3xenesmBaHue;

3. Ctabunuszaums;

4. ObecconuBaHue;

5. [lerazayus.

6. dTOpMpOBaHME N 06ecthToppoBaHmE
6.1. YmAryeHve sofbl

YMsryeHue Bogbl —yganeHve conen Kaibuua n marHusg. 3ToT cno-
c06 B OCHOBHOM NPUMEHSETCA Ha NPeANPUATUSAX, TEXHONOMMYECKNE one-
pauumn Ha KOTOpbIX TPeOYIOT MCNONb30BaHWA MSATKOM BOAbI UAW BOAbI
6e3 conelt KanbLmsa 1 MarHus. XXecTKOCTb U3MepseTcs B Mr-ake/gm3
1 Mr-3kB/AmM3COOTBETCTBYET cofeprkaHuto B Boge 20,04 mr/gm3 Ca nnm
12,16 mr/am3 M8. Pa3nnyatoT BPEMEHHYH N MOCTOSHHYHO YXECTKOCTb.
M0 >KecTKoCTY BOJA AeNIUTCA Ha CliefytoLue rpynmbi:

o4YeHb MArkaa oo 1,5 Mr-ake/am3

msarkasa 1,5—3,0 mr-akes/am3

cpenHss 3,0—6,0 mr-skes/am3

)KecTKas 6,0—10,0 Mr-ake/am3

OYeHb XecTkas 6onee 10 Mr-ake/gm3

CornacHo feliCcTBYHOLLEro 950:2011 »KeCTKOCTb NUTLEBON BOADI
He [0/KHa npesbIwartb 7 Mr-aks/gm3

YKecTKoCTb BOAb! HA OTAE/bHbIX NPEANPUATUAX OKa3blBaeT B/IMSHUE
Ha pa3NnyHble TeXHONOrMYecKne npoueccel. Hanpumep, B MallnHax un
MexaHu3Max CrnocobCcTByeT 06pa30BaHUI0 OT/IOXEHWUM Ha BHYTPEHHUX
CTEHKaX, YTO COKpaLlaeT CPOK CNyx6bl. Bo nsbexaHvne obpa3oBaHus
OT/IOXKEHMI BOAA AO/MKHA ObITb MATKOM M MPO3pavyHOl, TakK KakK 0T/0-
YKeHWA yMeHbLIatoT TennoobMeH. Hanpumep, Boga, Ucnosib3yemas ais
OXNTKAEHNA ABMraTeNein TpaKToOpoB M aBTOMOGUNEN A0/MKHA UMETb MO-

113



CTOSIHHYHO >KECTKOCTb 7—8, BPEMEHHYIO >XEeCTKOCTb MeHee 3 Mr-3ks/
AM3 MyTHOCTb He 6onee 40 mr/gm3

OCO6EHHO XXECTKOCTb B/IMSIET Ha COCTOAHME KOT/IOB U MOXET
Cnoco6CTBOBaTL YBE/IMYEHMIO pacxoda Tonamea (4o 2pa3). s KoTe-
NeH o6u1an XecTKOCTb B 3aBUCMMOCTM OT AaBfieHus JO/KHa ObITb 2—
0,017 mr-aks/gM3 B TEKCTW/IbHOI NMPOMBILLIIEHHOCTY XXECTKOCTb BAUSA-
€T Ha Ka4yeCTBO BbINyCKaeMOol NPoAYKLMM, 0CO6EHHO NpY MPOU3BOACTBE
NCKYCCTBEHHOI0 BOJIOKHA.

YMsAryeHve Bobl OCYLLECTBAETCA CNeAYHOLLMMN METOAAMU:

1. TepMUYECKMIA, OCHOBAHHbIN Ha HarpeBaHWUM BOAbI ee ANCTUNNSA-
LuW UM BBIMOPAXMBAHUW. ITOT METOS, YMArYeHUs LLe1Iecoo6pasHo npu-
MEHSATb MPWU UCNONb30BaHUM KapOOHATHbLIX BOJ, MAYLMX HA NUTaHWe
KOT/I0B HWU3KOI0 [aB/IeHUS, a TakXKe B COUYETAHUN C peareHTHbIMU MeTo-
[Lamu yMArYeHus Bofbl.

Mpwy HarpesBaHMN NPONUCXOLNT pPeaKLms:

Ca(HCO039)2-> CaC031 + C02T+H 20

KnnsyeHnem MOXXHO CHU3NTb KapBOHATHYH KaslbLIEBYH) YKECTKOCTb.
Mpy HanMuMM B Bofe TMKapGoHaTa MarHus MPOLECC ero OCaXAEHWS
MPOMCXOANT TO/IbKO NOC/E ANINTENBHOTO KUNSYEHUS:

M& {HCOr)2 -4 M%COb+ C02T+H ;

MgC03+H2 ->Mg(OH)2+co2T.

Taknm 06pa3om, 3TOT Cnocob IPGEKTUBHO NCNO/Bb30BATL NPU YMAT -
YeHWM BOLbl C KapOOHATHO-KaNbLMEBOW XECTKOCTbHO.

2. PeareHTubIi, WM U3BECTKOBO-COAOBbLIM, KOTAa NOHbI KanbLmns 1
MarHus CBA3bIBAOTCA XMMMUYECKMMY BELLECTBAMM B Ma/lOpacTBOPUMbIE
N NEerko yfansemble COeanHeHUs —KapboHaT Kanbums U rMapokKcmsg
MarHus. B 3aBMCHMOCTM OT MPUMEHSEMOrO peareHTa pasimyatoT n3sec-
TKOBbIiA, N3BECTKOBO-COA0BbINA, eAKOHATPUEBLIV, (hOCHAaTHBIA 1 apyrue
CNocobbl yMAryeHUs Bofp!.

Copia nnu n3BecTb [06aBNAKOTCA B BOAY B BUe pacTBOpa.

Ca(OH\ +Ca(HC03)2= 2CaC03+2HX ;
Mb'BO, + Ca(OH)2= MA(0OS1)2+ CaBO,.

Mpwn 3TOM CHUXKAETCS KapOOHATHAs XECTKOCTb. [1/11 CHUXEHUS 06-
LLieli YKECTKOCTY B BOAY [106aBNSHOT copy:
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CabO,+/TexXC03=C a C O, + .

Y panate CaCO3He06X04AMMO 40 0TCTavBaHWA U (DUNbTPOBaHWS BOAbI,
No3TOMY YMAr4yeHne NoBepXHOCTHbLIX BOJ, OCYLLECTBNAETCA 40 ee OCBET-

Puc. 6.1. YcTaHOBKa peareHTHOro yMsArdyeHusi BoAbl:
1, 8 —nogaya BOAbl HA YMArYeHWe W OTBOA YMSrYEHHON BOAbl; 2 — 3XKEKTOp;
3 —O6YHKep C KOHTAKTHOI Maccoli; 4 — BUXpeBOK peakTop; D —BBo/ peareHTOB;
6 — OCBET/IeHMe BOAbl B CMOE B3BELLEHHOTO 0CaAKa; [ — CKOpbIii UNLTP;
9 —c6poc KOHTaKTHOI Macchl

3. KatnoHnToBbIli (MOHOOBMEHHbII)

1, 4, 5 6, 8, 9 —3afBN>KKUN; 2 —BOPOHKAa; 3 — NPOMbIBHO



MeToa 0CHOBaH Ha CMOCOGHOCT MOHOOOMEHHbIX MaTepuanos (Ka-
TUOHUTOB) 06MEHMBATH NPUCYTCTBYIOLLME B BOAE KAaTMOHbI KalbLns U
MarHusa Ha 06MeHHble KaTUOHbI HATPUSA UK BoLopoAa (He npugaroLme
BOJE CBOMCTBA XXECTKOCTM), KOTOPbIMM MPeSBapuTe/ibHO 3apsXaeTcs Ka-
TMOHUT. OBMeH NOHOB HaTpuA Ha3biBaeTCA bla+kaTnoHnpoBaHuem, a
MOHOB Bogoposa —H +KaTMoHMPOBaHUEM.

B KauecTBe KaTMOHUTOB B HACTOSALLEe BPEMS MPUMEHSAIOT UCKYCCT-
BEHHO MO0JlyYaemMble MaTepuasibl, HarnpuMep Cynb(oyrosb, KaTUOHUTI
mapkn KY—1, KY—2—8 un gp.

MwuHepa/ibHble KaTUOHUTbI UCKYCCTBEHHOIO MPOUCXOXAEHNS MPU-
rOTOB/IAKOT CMeELLIEHNEM PacTBOpa Cy/b(aTa altoMUHUS C PACTBOPOM COZb!
W XXMAKOro CTeKna.

Oco6eHHOCTLIO bla"-KaTMOHUPOBaHUA ABNSETCA TO, YTO KapboHaT-
Hasi )XeCTKOCTb YMArYeHHOM BoAbl, 06YC/0B/IeHHas BkapboHaTamMm Kasb-
UMa 1 MarHus, nepexoauT B 6rkapboHaTHYH0 wenoyHocTb NeHC 03
T.e. KOHLeHTpauus 6ukapboHaTHbIX MOHOB U3MEHSETCS.

HavbonbLuee NpakTUYecKoe NPUMEHEHME HaLL/O coYeTaHve npoLiec-
coB bla+ 1 H+KaTMoHMpPOBaHUS, B pe3ynbTaTe Yero MoXeT 6bITb 40C-
TUrHyTa Tpebyemas LLeIOYHOCTb UM KACIOTHOCTb MPW B3aVMHOM Heil-
Tpanu3aymmn KMUCNoW W LeNoYHOM BOAbl.

Mpy 0AHOCTYNEHYATOM KaTUOHMPOBAHWUM XECTKOCTb MOXET ObITh
CHWKeHa Ao 0,1 Mr-3KB/f, Npu ABYXCTYNeHYaToM A0 0,01 Mr-3KBs/n.

HanopHbIi KAaTUOHWTOBBIV (UNBLTP NPEACTaBNAET COO0I 3aKPbIThI
pe3epByap, 3amnoIHEHHbI ABYX-TPEXMETPOBbLIM C0EM KaTUOHWTA, KOTO-
PbIli YKNaAblBaeTCs Ha ApeHaX. Yem Bbllle XXECTKOCTb BOAbI, TeM 60/1b-
LLIe C/I0M KAaTMOHMTA U MeHbLLE CKOPOCTb (UNbTPOBAHNS.

Mpoiiasa cnoin KaTMOHUTA, YMArYeHHas BoAa Yepes ApeHaX OTBOAMT-
ca B COOPHbIN pesepByap. ocne ncyepnaHns 06MeHHOR CnocoOHOCTK
KaTMoHMTa JenaeTcs ero pereHepauus 6—i0%-HbIM pacTBOPOM MNoBa-
peHHoi conu NeC1, ecnv Na-KaTMOHWUTOBBIV UALTP, U 2—5% HbIM
pacTBOPOM KMCNOTbI ANsi H-KaTMOHUTOBOI0 (PU/IbTPA.

Mpouecc pereHepaLn BKIOYAET CliefyHoLLme ornepaLmmn: B3pbix/e-
HMe KaTMOHMTA UCXOAHON BOAON, NMOAABAEMON CHM3Y BBEPX C UHTEH-
CMBHOCTbIO 3—4 n/c Ha 1 M2 NpPonNyCK pereHepaLyMoHHOro pacTeopa
(150—200 r Ha 14-3KB/N XECTKOCTW) CBEPXY BHWN3 CO CKOPOCTbiO 3—5
M/4ac 1 OTMbIBKY KaTMOHMUTA UCXOQHOIN BOJOIN CO CKOPOCTbIO 8—10
M/yac Ha 1M3kaTuoHUTa nogjaetcs 4—5 mM3Boabl.

OTMbIBKa 3aKaHUMBAETCA NPU CHUXXEHWM XXECTKOCTN (hnubTpaTa 4o
0,1 Mr-3KB/N, NOcne 4Yero UAbLTP BKIKOYAETCS B paboumnin LMK,
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6.2. Obe3xesnesrBaHve Bofbl

YKeneso B NpMpOAHbIX BOLAX MOXET COZepXaTbCs B BUAE [BYXBa-
NEHTHOT O Xenesa, HeOPraHNYeCKMX 1 OpraHNYecKnX Konionaos, a Tak-
e B (hOpMe KOMM/IEKCHbIX COeAVHEHNIA iBYX- N TPEXBAIEHTHOT 0 XXese-
3a NN TOHKOAMCNEPCHOM B3BECW rnapaTa OKMUCK XKeresa.

Lns X039ACTBEHHO-NMTLEBbLIX LieNei 06e3Kene3nBaHne Bobl NPo-
N3BOAMTCS NPW COIEPXKaHUN B Hell xkenesa 6onee 0,3 mr/n.

MpeanpuATUS TEKCTUIbHOM U 6YMaXKHOW NPOMBILLIEHHOCTH, 3aBO-
Abl M0 NepepaboTKe CenbX03MPOoAYKTOB UCMOMb3YHOT BOLY, HE COAepKa-
LLYHO XKefe3a, Tak Kak ero Hanmume yxyflaeT KauyecTBO BblMyCKaemoi
NPOAYKLUMN.

MeTo/bl 06e3KeNe3nmBaHNA CBOAATCA K ABYM OCHOBHbIM TUNam: 6e3-
peareHTHbIE 1 peareHTHbIe.

O6e3xene3nBaHne NOBEPXHOCTHbIX BOA MOXHO OCYLLECTBUTb LU
peareHTHbIMW MeToZamu, a AN yAaneHus Xenesa U3 nog3eMHbIX BOA
HanbosbLLee pacrnpocTpaHeHne Noy4nny 6espeareHTHble METOAbI.

MepcneKTUBHbIMU 13 6e3peareHTHbIX MeTOA0B 06e3Xene3nBaHus
ABNSETCA BaKyyMHO-3)KEKLMOHHAsA aspaumns u uabTpoBaHue; ynpo-
LEeHHas aspaumns n uabTpoBaHME; «CyXas» PUNbTpaLns, PunbTpoBa-
HVe B MOA3EMHbIX YCNOBUAX C NPeABapuTeNbHOM Nogayvein B NiacT OK-
CUAMPOBaHHOW BOAbI U BO3AYXA; aspaums v ABYXCTYneHYaToe (puibT-
poBaHuve.

O6e3xene3vBaHne BOAbI OCYLLECTBIAETCH METOLOM aspaLmm ¢ rnoc-
NefytoLLei unbTpaumeid. Mpu aspaumm Bofa HaCbILAeTCH KUCOPOOM
BO34yXa, OKUCNAIOLWMUM [BYXBa/IEHTHOE Xe/e30 B TPEXB/IEHTHOE, CO-
efJMHEHVe KOTOPOro B pe3y/bTare rMaponn3a o6pasyeT TpyHOPacTBOpY-
MbI1 TMAPOOKCUA, BbIAENAOLWNIACS 13 BOAbI M 3aepXKUBatOLLMIACS 3ar-
Py3KOi unbTpa.

Pe(HCO3)2=Pe(OH)2+ 2COr;

Pe(HO)2+ 2HD +02= 4%e(0H)3.

K peareHTHbIM OTHOCAT C/ieytoLLme METOAbI: YMNPOLLEHHASA aspauus,
oKcuaaumsa, mnbTpoBaHue, HanopHasa (noTauus ¢ M3BeCTKOBaHWEM K
nocneayowmm GubTpoBaHMeM, N3BeCTKOBaHME, OTCTanBaHWe B TOHKO-
C/IOAHOM OTCTOVHUKE U (hUIbTPOBaHWe U T.4.

BespeareHTHble MeTOAbl 06e3XKene3nBaHNA MPUMEHSAOT Npu pH He
MeHee 6,6, LLeIOYHOCTU —He MeHee 1,5 Mr-ske/n. B 3aBucumocTu oT
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Puc. 6.5 CxeMbl YCTaHOBOK 00€3)Kefe3nBaHus MPUPOAHBIX BOA METOAAMU:
a — BaKyyMHO-3>KEKLMOHHasA aspauns u GuibTposaHue; 6 —ynpoLleHHas aspauus
(ycTaHoBKa «[eeppuT»); B —YNpoLLeHHaa aspauus
C [JBYXCTYMeHYaTbiM PUIbTPOBAHNEM:

1,4 —nojaya UCXOQHOW WM OTBOA OTPaboTaHHOW BOAbl; 2 — BaKyyM-3>KeKTop;
3 —CKOpbIi KapkacHOo-3acbiNHOW unbTp; 5 — 6ak-aspaTop; 6 —peareHTHOe
X03ACTBO; 7 —Hacoc-403aTop; 8 —Hacoc; 9 —pecmsep; 10 — ckopblii PUALTP;
11 —sBBOf x/0pa (BapuaHT); 12 — 6akTepuumgHasa ycTaHoBka; 13 — kommnpeccop;
14 —cKopblii unbTp 2 cTyneHn; 15 —BogoHanopHas GaluHs
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cofep>kaHus xenesa oT 3 Mr/n o 30 Mr/n pekoMeHAyeTcs OAWH U3
BblILLIE YKa3aHHbIX METO/0B.
PeareHTHble MeTOAbl 06e3)Kene3nBaHUs NPUMEHSIOT MPU HU3KUX
3Ha4eHusxX pH, BbICOKOI OKUCASIEMOCTU, HECTAOWILHOCTM BObI.
MeToa 06e3)Xene3nBaHns BblIGNPatoT B 3aBUCMMOCTU OT KONIMYECTBA
Kenesan nepMaHraHaTHOW OKMCNSEMOCTMN.

6.3. Ctabunusauus Bogpl

YMeHbLUeHNEe KOPPO3MOHHBIX CBONCTB 1 BO3MOXXHOCTY 06pa30BaHus
OTNOXEHNIA Ha BHYTPEHHNX CTEHKax TPyO Ha3blBaeTCs CTabunmsalmen
BO/bl.

Crabunmsaums Bofbl HE06X0MMa B MPOMbILLIEHHBLIX CUCTEMAX 060-
POTHOIO BOAOCHAGXEHUA, KOrAa 13-3a UCNapeHns BOAbl B OXaanTeNb-
HbIX COOPY>KEHMAX B Heli MOBbILIAeTCA KOHLEHTpaLms coneid. Ctabunu-
3aLums BoAbl B TaKMX CUCTeMax NpeaoTepallaeT obpasoBaHne Hakunm v
pa3BuTME KOPPO3uKU B TEMJIO0OMEHHbIX annapatax u OxnaguTesbHbIX
YCTPOWCTBAX.

NHaekc cTabuibHOCTH BOLbI OMpeseNnseTcs BeMumHony = pHo —
pLLI;

cnonb3yemyto BOAy NPOBEPAOT Ha CreLuasibHoOM npubope (BCTps-
XUBaHMeM BoAbl ¢ KapboHaToM Kanbuma CaC03.

Mpwn atom pHoO - BenMumHa pH [0 BCTpsAXMBaHUA € Jo06aBNeHreM B
BOAY M3BECTMU.

pHB —ocne BCTPSXMBaHMSA BeNMUMHA pH.

Mo pe3ynbTatam WUCMbITAHUA OMPefenseTcs MHAEKC CTabunbHOCTM
BOZb!:

y = 0 —Bofa cTabunbHas;

y < 0 —BOAa 06nagaeT KOPPO3MOHHBIMI CBOMCTBAMU;

y > 0 —10Ka3bIBaeT BepPOATHOCTb 06pa30BaHNs OT/IOXKEHUI Ha CTeH-
Kax Tpy6.

PasnuuatoT crieflytouime cnocobbl ctabuamsauum Bogpbl:

1 N36bITOK YrnekucnoTbl B COCTaBe BOfAbl Bbl3blBAET KOPPO3UHO
Tpy6. [Npn 3TOM CnefyeT UCNob30BaTh:

a) 06paboTKy BOAbI M3BECTbIO (NOALLenaqyvMBaHne —pans 3aWwmnTol
0T KOpPPO3un Tpy6bl MOKPbLIBAOT TOHKOMW KapboHATHO-KanbLMeBOM
NNEHKON). MoryT Mcnonb30BaTbCA U Apyrue peareHTbl (eAKUIA Ha-
TpwiA, coga);
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6) MPONYCK BOAbI Yepe3 MarHveBble PUbTPbI (4PO6IEHHBIA A010-
MWT 1 Mpamop).

2. Mpwv HegocTaTke YrieKUcnoTbl (MONOXKUTENbHBIA HAEKC CTabuNb-
HOCTW) Ha BHYTPEHHUX CTeHKax Tpyb 06pasytoTcs OT/IoXKeHWUA. Bogy
CTabUNMU3MPYIOT NOLKMC/IEHNEM, UCMNOSb3YSA PacTBOP CEPHOW UK CoNs-
HOI Ku1CnoT.

CrabununsaumoHHyo 06paboTKy BOAb!I HEOOXOAMMO MPON3BOAUTL NPU
oTpuuaTeNbHOM MHAEKCe CTabUNbLHOCTY 60/ee 8 MeCALEB B rogy 1 npu
nosioXxmTensHom nHaekce 0 > 0,5) B TeyeHne 8—10 mecsLeB.

Ha cTabunibHOCTb BOABI BAMSET JaXKe 04eHb MaJIoe KaYeCcTBO PacTBO-
PeHHbIX conelt. K TakuM OTHOCATCS NPeLnpuAaTUS 3/1eKTPOBaKyyMHOW
MPOMbILL/IEHHOCTU, KOT/1bl BLICOKOTO AaBfieHns v T.4. Hanpumep, Ha
NpeanpuUATUSX 31eKTPOBaKYYMHON NPOMBILLIEHHOCTY CiefyeT UCMONb-
30BaTb BOZY C COLEepXaHNeM pacTBOPEHHbIX COMeit He 6osiee 0,02 Mr/n,
T.6. HE06X04MMO OCYLLECTBNATbL MOSTHOE YAasieHne coneit, T.e. (06ecco-
NnBaHMe).

6.4. ObecconmBaHne

MeTozbl onpecHeHus (yaaneHue coneid o 1000 my/n).

YpaneHue Bcex Coseii U3 BOAbl HEOOXOAMMO OCYLLECTBASATb Nepes,
nojayein ee Ha NPeAnNPUATUS, TAe He AOMYCKAeTCs UCMONb30BaTh BOAY B
KOTOPOW CoLepXMUTCA Mr/n 1 06ecconmBaHmne nogpasfenstoT Ha fBe 0C-
HOBHbIE rPynMbl: C U3MEHEHVEM U 6e3 N3MEHEHWS arperaTHoro cocTos-
Hua Boabl. K nepBoii rpynne OTHOCAT AUCTUANALMIO, HarpeB BOAbl A0
CBEpPXKpUTUYecKoi Temnepatypsbl (350 °C), 3aMopaXknBaHue - rasorug-
paTHbIA CNOCO6; KO BTOPOW rpynmne OTHOCAT MOHOOBMEHHbIA Cnocob,
aneKTpoamnanuns, 06patHblin ocMoc (runepunbTpauus), ynbTpagunbT-
paumio, 3KCTpakumio u T.4.

Hanbosee pacnpocTpaHeHbl Ha NPaKTVKE CrefytoLLme crocobbl: Tep-
MUYECKUIA (QUCTUNNALUSA), MOHOOOMEHHBIN, 3NEKTPOAMAIU3HBINA 1 06paT-
HbIA OCMOC.

Bbi6op mMeToAa 06YyCNOBMBAETCS Ka4eCTBOM MCXOHOV BOAbI U Tpe-
60BaHMAMM K Ka4yecTBYy 00pab0TaHHOI BOAbl, NPON3BOAUTENBHOCTbIO
YCTAHOBKM N TEXHUKO-9KOHOMUYECKMMU COOPYXXeHUsMU. Hanpumep,
MOHOOOMEHHbIN cnocob MpeanoyTUTENIbHO UCMO/Mb30BaTh AN BOA CO
cTeneHbl0 MUHepanusaumm ot 0,8 go 1,0 r/n. Mpu MUHepanusalmm
60nee 1r1/n BbI6GOp cnocoba OCyLLeCTBIAETCA IKOHOMUYECKNM CpaBHe-
HUEM MOHOOOMEHHOIO U TEPMUYECKOTO UKW Apyrux cnocobos. Peko-
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MeHZAyeTcs Mpu CoAepXaHuu B Boge A0 2—3 /N NpPUMEHSATb MOHO06-
MEHHbIA cnocob, 6onee 10 r/n - AUCTUNNALMIO, 3aMOPaXXNBAHME WK
06paTHbIn ocMoc, 2,5—10 r/n —anekTpognanu3 nnmn obpaTtHbIii 0CMOoC.

Pa3nnyaloT AUCTUNNALMOHHBIE YCTaHOBKM MO KOHCTPYKTUBHOMY
0(hopM/IEHNIO, MO MOGUBHOCTM (CTaLMOHAapHbIe N NepeaBUKHbIE),
MO UCTOYHMKAM 3HEPruK, pacxoLyemon Ha paboTy ycTaHOBKW. B HacTo-
flLiee BpeMs UCNO/b3YHOT YCTAHOBKM Ha UCKOMaeMoM TOM/IMBe, COMHeY-
HO, 3NeKTPUYECKOW N aTOMHOIN 3aHepruv v T.4. MpuHUMn gucTnnns-
LMW OCHOBAH Ha TOM, YTO NpPW HarpeBaHUK CONEHOW BOAbI A0 Temnepa-
Typbl 60nee TemnepaTypbl KUMeHWUS, BOAa HauyMHAET KUMeTb M
06pa3oBasLUMACA Nap Npu fasBieHUn MeHee 50 Kr/cM2He crnocobeH pa-
CTBOPATb COMN U NPK €ro KOHAeHcauun noyyaeTcsa npecHas soga. MNap
nocTynaeT B KOHAEHcaTop, rae OX1ak4aeTca UCXOAHOW CONEeHO BOAOi
1 NpeBpaLlaeTcs B AUCTUNAT, HanNpassieMblli MOTPebuTenNto B BUAe npe-
CHOI BOAbl. N5 NoNyyYeHMs BOLbl 0CO60M YNCTOTbI KUNSAYEHUe BOAbI
[O/MKHO ObITb Mef/IEHHOE N PaBHOMEPHOE BO U30eXaHMe BbIHOCA TSHKe-
NbIX YacTWL, BMECTE C Napom.

Mo xapakTepy MCMo/b30BAHHOIO TeMN/Ia 1 ero CTeneHy NoBTOPHOIo
MCNONb30BaHUA (pPeKynepauumn) pasnuyatoT AUCTUNNALMOHHbIE Onpec-
HUTENbHbIE YCTAHOBKMN OAHOCTYMNEHYaTble, MHOTOCTYMEHYaTbIe 1 TEPMO-
KOMIMPECCUOHHbIE.

TepMuyeckuii (GUCTUNNALUMOHHDBIA) METOA ABNAETCS Hambonee uc-
nonb3yembiM (90 % onpecHuTenein). JTAaTMHCKOe «AUCTUNNALMO» O3HA-
YaeT NeperoHATLCS C Lie/Ibl0 OUULLEHUS U CTEKATb Kanismu.

MeTop 3amMopakvBaHus (KpUCTann3aLUmnoHHbIA) OCHOBaH Ha Crno-
COOHOCTI BOAbI NPV 3aMep3aHui pasfensTbCa Ha MPecHble KpUCTa/ibl 1
KOHLIEHTPMPOBaHHbIN Paccon.

V3BeCTHO, YTO ANCTUNNIMPOBAHHAS BOZa 3amMep3aeT nNpu TeMnepary-
pe 0°, a coneHasa npu Temnepartype, 65M3Koin K muHyc 2° C. pun 3aMo-
paXXnBaHWW COMEHON BOABI U NOCNEAYHOLLEM ee OTTarBaHUN B NEPBYIO
ovepe/lb BbITEKAET OXNaXAEHHbIN paccon (Temneparypa TasHus —2° C)
a 3aTem npecHas Boga (npu Temnepatype 0° C).

HepoctaTkoM 3Toro crnoco6a fBnseTcs 60/bLuas eMKOCTb X0/OAW 1b-
HOI YCTaHOBKW AN MOMYYEHWSI UCKYCCTBEHHOIO X0/04a ¥ 60/bLUOM
pacxof MeTasifia Ha U3roTOB/NEHE leforeHepaTopa, NOCKO/bKY nepejaya
Tensa vyepe3 NoOBEPXHOCTb TENN00O6MeHa NPOUCXOAMUT C MasIo UHTEHCHB-
HOCTbIO 13-3a MA/IOro TeMnepaTypHOro rpagueHTa.

Mpun KOHAEHCaL MM Napa Ha OXTaK4aeMbIX BO3AYXOM NMOBEPXHOCTAX
KPbILWW, BbINOMHEHHOW M3 MEeTOAa reMooNpPecHeHns, 3aKNoYaeTcs B
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Puc. 6.6. Cxema OAHOCTYNEHYaTON MCMapuTENbHON YCTaHOBKM:
1 —KOTEéN ANA HarpeesaHwWs BOfbl; 2 —wucnapuTeNb; 3 — KOHAeHcaTOop;
4 —Hacoc; 5 —C6OpHbIA 6ak [ 06eCcCONeHHOW BOAbI

NCMOMb30BaHUN COMHEYHOW paauaLlun B 6acceiiHe, 3arno/iHeHHbIM Cofe-
HO BOLOM.

Mpn ncnapeHnn Noa Bo3AeiNCTBMEM CONHEYHOrO Tena, 0bpasyeT-
CS AUCTUNNAT. AUCTUANAT CTEKNA UAKN NAacTMacchbl cobupaeTcs B Xke-
no6ax.

B 3aBMCUMOCTM OT KOHCTPYKUMM M UCNOMb30BaHHbIX MaTepuasio
MPOU3BOANTENBHOCTL OMPECHUTENEN 3TOro TUNa gocTuraet 10 1 (M2cyT).

MeTog MOHOOGMEHHBIV 3aK/K0YAeTCA B MPOMYCKEe COMIEHHON BOAbI
rnocrefoBaTesibHO Yepes PubTpPbl, 3arpy>KeHHble KATUOHUTOM aHUOHU-
TOM, KOTOpbIE NEPUOANYECKMN pereHepupytoTcs 2-5% KUCIOoTbI U LLeno-
41 COOTBETCTBEHHO.

Ha noHoo6MeHHbIe YCTaHOBKM [0/KHA NOLaBaTbCs BOAA, COAepXka-
was conn go 3 r/n, cynbdarbl U XNopuasl —ao0 5 Mr/n, B3BeLLEHHbIe
BewlecTBa —He 6osnee 8 Mr/n, U UMeOLLLaa LBETHOCTb He Bbiwe 30° u
nepMaHraHaTHyt OKUCNSeMOCTb 40 7 Mr 0 2.

B cooTBeTCTBUW C HEOOXOLMMON CTEMNeHb0 06eCCONMBaHUA BOAbI
NPOEKTUPYIOT OfHO-, ABYX U TPEXCTYMNEeHYaTble YCTaHOBKWU, HO BO BCEX
CnyYasix ANns yaaneHus u3 Bogbl MIOHOB METaINIOB NPUMEHSOT CU/bHO-
Kucnble H-KaTMOHWTbI € 60/1bLLIOK 06MEHHO CNOCOBHOCTLIO.
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MeTop snekTpognanmsa

CylwHOCTb MeTO/a 3aK/04aeTcs B MCNO/b30BaHUN HanpaBneHHOro
ABVXEHWSA MOHOB MOJ AECTBUEM 3NEKTPUYECKOro Mons. Ecnm K anek-
Tpogam MpUNOXNUTbL HanpshkKeHue, TO HaxoAsLLMecs B pacTBOPE MOHbI
NpUAYT B ABWXXEHWE B COOTBETCTBUM CO 3HAKOM WX 3apsfa —oTpuua-
TeNbHO 3apsXKeHHble (aHWOHbI) —K aHoAy, MONOXUTe/bHble (KaTuo-
Hbl) —K KaTogy.

ANeKTpoLManun3Hasa ycTaHOBKa NpeLCcTaBnseT c060l eMKOCTb U3 Au-
3NEKTPUYHOr0 MaTepuana, 3arno/HEHHY CONEHOW BOAOM, B KOTOPYHO
OMyCKaeTCs 4Ba 3/1eKTpoja.

Mexay anekTpojamu pa3MeLLatoTca CenekT1BHbIE MeMbpaHbl, 06-
najatoLyme cnocobHOCTLIO NMPU Nojaye NOCTOAHHOMO TOKA NPOBOAUTb
TOK INLLIb OHOrO 3HaKa: KaTUOHUTOBbIE MeM6paHbl MPONYCKakT No-
NOXMWTENbHO 3apPSXKEHHbIE NOHbI, 8 aHUOHWUTOBbIE —OTpULIATENIbHO 3a-
PsOKEHHbIE.

B HacTosiLLee Bpems UCMONb3YHTCH MHOFOKaMepHble 3/1eKTpoama-
NN3HbIE YCTAHOBKYM C 60/bLIMM YMC/IOM Nap KaTUOHO- Y aHWOHOOOMEH-
HbIX MEMOpPaH.

CeneKTUBHOCTb MeMOPaH CO34aeT YCNOBUSA, NPU KOTOPbIX U3 HEYeT-
HbIX KaMep HW KaTWOHbl, HN aHWOHbI HE MOryT MPOWTU B COCEAHMe
Kamepbl, BCMeACTBME TOro YTO 3HaK WX 3apsfa COBMajaeT Co 3HAKOM
COOTBETCTBEHHO KATUOHOOOMEHHBIX 1 aHMOHOOOMEHHbIX MembpaH. Mo-
3TOMY B YeTHbIX KaMepax NpoMCXOANT MPOLLECC ONMPECHEHMS, a B HEYeT-
HbIX, HA060POT, KOHLUEHTpaLMs CONel, B pe3ynbTaTe Yero B kamepax
06pa3yeTcs paccos, 06ecconeHHas BoAa U KOHLEHTPUPOBaHHbI pacTBop
OTBOAATCS MO COOTBETCTBYHOLLMM TPy6ONpPOBOAaM.

Mokasatenin paboTbl 31EKTPOAMANTN3HBLIX YCTAaHOBOK OMNpesensatoTes
B NepByl0 O4epefb XapakTepucTukamm MembpaH. MembpaHa fo/mKHa,
camoe rnaBHoe, 06/1afaTb CeIeKTUBHOCTbHO, & NePeHOCUTb NOHbI TO/bKO
OZHOTO 3HaKa. B peanbHbIX YCNOBUAX MEMOPaHbl YaCTUYHO MEPEHOCAT
NOHbI 060X 3apsIA0B.

Mem6paHbl U3roToBAAKOT UAN M3 OJHON MOHOOOMEHHON CMObl
(romoreHHble membpaHbl), AN U3 CMOJbl U MHEPTHOTO CBA3YHOLLETO
(reTeporeHHble). B kauecTBe CBA3YHOLLErO YacToO UCMO/Nb3YyeTCs MoJun-
3TUJIEH.

Boga, nojgaBaemas Ha 3N1eKTPOAMATIN3HYIO0 YCTAHOBKY, [O/HKHA CO-
JepXaTb: XeCTKOCTb He 60nee —40 M 3KB//1, B3BELLUEHHbIe BeLLlecTBa —
He 6onee 1,5 Mr/n, LBeTHOCTL —He 60/s1ee 20 rpagycoB NoO MAaTUHO-
K06a/IbTOBOM LLKane, CofepXxaHuve xenesa fo 0,1 Mr/n.
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MeToz 3neKkTpoavanm3a LenecoobpasHo NPUMeHATL 15 ONpecHe-
HUS BOAbI C coAepXXaHuem conein ot 2,5 go 10,0 r/n, nony4yas sBomy C
cofepXXaHuem coneit He Huxe 500 Mr/n. PaspaboTaH Lenblii psg onpec-
HUTENbHbIX YCTAaHOBOK Ha 6a3e 3/eKTPOAMA/IN3HLIX annapToB KOHCT-
pykumn BUNH Bogreo (Poccust). HanaxeH cepuidHbIi BbIMYCK anna-
paToB npou3soauTensHocTbio 50, 100 1 1000 mIcyT, NpeaHasHaueHHbIX
ANa 06paboTKM NUCXOAHON BOAbI C cofepXaHnem 5—8 r/n. Y CcTaHOBKM
C3X0—1 n C3XO0—1 npefHa3HayeHbl 418 CeNbCKOX03ANCTBEHHOMO
BOJOCHa0XeHUs 1 06BOAHeHMA NacTouLL,

MeTop o6paTHOro ocmoca (runepunbTpanms)

YcTaHOBKa NpefcTaBnseT cob0i kamepy ¢ NoaynpoHMLaeMon nepe-
rOPOAKOI, CNOCO6GHON NPoNyCKaTb BOAY U 3afepXXMBaTh rMapaTMpoBaH-
Hble MOHbI PACTBOPMMbIX CO/ei. Bofa nepeTekaeT yepes rneperoposky
BCNeACTBME Pa3HULLbl KOHLEHTPaLUy XWUAKOCTU N0 06eMM CTOPOHaM
neperoposKn. Y poBeHb NPecHOM BOAbl CO BPEMEHEM CTAHOBUTCS HUXKe
YPOBHS$ CONEHOr0 pacTBopa. PasHuLa ypoBHe XxapakTepu3yeT 0CMOTH-
YeCcKOe AjaBNeHve pacTBOPEHHOTO BeLlecTBa. lNMpouecc camonpon3Bosib-
HOrO NnepeTeKkaHns MeHee KOHLLEHTPUPOBaHHOI O pacTBopa B 60/1ee KOH-
LLEHTPUPOBaHHbIN Yepe3 MONyNpoOHULAEMYHO MeperopoaKy HasblBatoT
ocmocoM. pw co3faHnm faBneHns, NpeBbILLIAkLLEro 0CMaTUYEeCKOe, BO3-
HWUKaeT nepeTeKaHWe MOJeKy/ NPECHON BOAbI B HaNpas/ieHU 06paTHOM
ee eCTECTBEHHOMY [IBVXXEHUIO, T.e. BOJA U3 pacTBOpa Ha4MHaeT nepeTe-
KaTb Yepe3 NeperopofKy B MPecHyto Body. Takoi npouecc Ha3blBaeTcs
06paTHbIN 0OCMOC.

Meperopofka UMeeT Takue Mopbl, Yepes KOTOPbIE MPOXOAAT MOJEKY-
Nbl BOABI, HO HE MOTYT NMPOXOAUTL NOHbI CONeR. oHbI coneii B pasmepe
npumepHo B 1,5 pa3a 60nbLUe, HeM MONEKY bl BOAbI, YTO MNO3BONSET UM
npoTeKaTb Yepes Nopbl. ITO ABEHNE HA3bIBAKOT eLle U runephuibTpa-
LMen.

ConeHas Bofga nofaerca nof fasneHuem nopsagka 10.0 MTMa B npo-
CTPaHCTBO MeXay ABYMSA neperopogkamu (MemopaHamu).

YcTaHOBKa nNpu Npov3BoauTenibHOCTM 40 100 M3CyT 3KOHOMUYHee
MO CPaBHEHWUIO C AUCTUANALMOHHBLIMW YCTaHOBKaMU M 3KOHOMUYHEE
3N1EeKTPOANASTU3HBIX MPY NMPOU3BOAUTENILHOCTM A0 10 ThiC. MICYT.

O6paTHbIi 0CMOC —OAMH M3 Hanbonee NepcrneKTUBHbLIX METOAO0B
06paboTKM BOAb!, MPEUMYLLIECTBA KOTOPOr0 3aK/H0UeHbl B MaUIbIX IHEp-
rosarpartax, NpocToTe KOHCTPYKLMIA annapaToB 1 YCTaHOBOK, MasbIX ra-
Gaputax 1 NpocToTe aKcnayatauuu. MNpumeHseTcs 4ns 06ecconnBaHns
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BOJ, C conecogepxxaHuem o 40 r/n, npuyém rpaHuLlbl ero UCnosb3oBa-
HWA MNOCTOSAHHO PaCLLNPSAIOTCA.

6.5. [erasayus

Hannune B cocTase BOZbI YINIEKUC/IONO rasa, KUC/IopoAa, CepoBOAO-
pOJa BbI3bIBAET OMACHOCTb KOPPO3UN.

[na ymeHbLUeHMs npoLecca Koppo3un HeobXoAMMO U3 COCTaBa BOAbl
YLanUTb CEPOBOAOPOS U KUCNIOPOA.

[erasauns —KOMMNIEKC MEPONPUATUIA, CBA3AHHBIX C YAaNeHNeM U3
BO/Abl paCTBOPEHHbIX B Heli rasoB. PasnnyatoT msnyeckme (6espeareHT-
Hble), XMMUYeCKMe (peareHTHbIE) U KOMOVHUPOBaHHbIE MeTOAbl. Pur3n-
YyecKMMU meTofamm 06blvHO yaansaotea C02 H28, a 0 2yaandtoT Xumu-
YECKUM NyTeM.

Aaspaums, neHHas gerasayms, KunsyeHne, BakyyMupoBaHmne 0THO-
CATCA K (PU3NYECKMM METOLAOM.

A3pupoBaHue BOAb! MPON3BOAUTCS B CNeLmabHbIX yCTaHOBKax Ba-
KYYMHO-3)KEKLIMOHHOr 0, MEHHOr0, M/IEHOYHOIO TUMOB, a TAKXe NCMO/b-
3yt0TCA Opbl3rasibHble 6acceiHbl, aapaTopbl KACKagHOro TMna.

Pa3nnyaloT gerasatopbl NJEHOYHOro, BaKyyMHOro 1 6ap60TakHOro
Tna. [lerasatop nNJeHOYHOro Tna npeacTasnset coboi pesepsyap, 3a-
FPY>XEHHbI KepaMUYeCKUMU WX NIACTMAcCOBbIMU KO/bLaMu A5t yBe-
NNYEHNS NOBEPXHOCTU KOHTaKTa aspupyemMoii BoAbl 1 Bo3gyxa. Bopga
CTeKaeT TOHKOM M/IEHKOW CBEPXY BHU3, & CHW3Y NOJ KOHTaKTHYH Maccy
BEHTUNATOPOM HarHeTaeTCs BO3AyX.

MnowaAb NONEPEYHOro CevyeHUs gerasaropa v NpUHMMaeTcs,
MCXOAA U3 yAenbHOro pacxoga Bodbl, 60 M3 (M2y4ac). Y aenbHsblin pac-
Xop Bo3ayxa coctaBnsieT 15 m3(m24ac).

[Jeictare 6apb0TaXXHbIX era3aTopoB 0CHOBAHO Ha NMPOMyCKe BO3ay-
Xa yepe3 BOAY C Manoil CKOPOCTbIO. Ha BakyyMHbIX flerasatopax co3ja-
eTCs AaBneHve Lo TeMNepaTypbl KUMEHWS BOAbI.

[Jerasaymns XMMU4ecKMmM MeTOA0M OCYLLECTB/ISIETCA C UCMO/b30Ba-
HVWEM peareHTOoB, KOTOpPbIe CMOCOBCTBYIOT CBA3bIBAHWNIO PACTBOPEHHbIX
rasos.

Hanpumep, 4nsg yaaneHns Kucnopoga B Bogy f06aBns0T CynbuT
HaTPWs UAN CEPHbIN ra3 — UApasuH.

Mpwn po6asneHnn cynbuTa HATPUSA 06pasyeTcs cynbdar HaTpUs:

2Ka803+ 0 2= 2bla20 4.
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Puc. 6.8. A3paLMOHHbIA annapaT NEHOYHOro TumMa:
1 —BeHTUNATOP; 2 —OTBOA fierasupoBaHHOW BOAbl; 3 —MOAAOH; 4 —ApeHa>KHas
nnTa; 5 —Hacagka U3 Konbua Pawivra wav nnacTMaccoBbiX Kofel;
6 —opocuTenbHble MaTpybkn; 7 —nogaya WCXOLHON BOAbI;
4, 8 —pacnpefennTenbHaa vawa; 9 —0TBOJ BblAe/MBLLMXCA [a3oB.;
10 —naTpy6Kn 0TBOZA rasoBoOi CMecK

Mpwu ncnonszosaHun 802 (okuck cepbl) obpasyetcd HBO 3 (cynb-
(hMTHasa KMCnoTa):

802+ HD = H2803

[Janee:
H2803+ 02= H2804
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[ns nonHoro*yaaneHnWs KMCNOpPoAa NCMosb3yeTca rMapo3uH:
NH4+ 02= 2HD + N.

DTOT METOA, CaMblii IyYLLNiA, HO OYEHb AOPOrONA.
[na ynaneHns cepoBofopoja Boaa 06pabaTbiBaeTCs X/I0pOM:

HZB + C12= 2HC1;
HB + 4C12+ HD = H2B04 + 8HCL

Yrnekucnbliii raz C 02XrMUYeCKM MyTEM CBS3bIBAETCA U3BECTbIO B
NpaKTUYeCKN HepacTBOPUMbIV Kap6oHaT Kanbums CaCOa Cnocob u
TEXHONOrMI0 Aerasauny Boabl BbIOUPAOT Ha 0OCHOBAHUUN TEXHUKO-3KO-
HOMMYECKMX pacyeToB C YYETOM MECTHbIX KOHKPETHbIX YCNI0BUI1 06bEK-
Ta BOIOCHAOXEHUS.

K HefocTaTKaM XMMMUYECKOro cnocoba 0THOCATCS:

1 CnoxHocTb 06paboTKM peareHTamm 1 UX A0POroBuU3Ha.

2. Mpw HenpaBWIbHOM [03MPOBaHUM peareHTa yxypLaeTcs Kaye-
CTBO BOApI.

6.6. dTOPMpPOBaHKE N AethTOpUpPOBaHME

OnNTUManbHON KOHUEHTpauuen topa B NMTLEBON BOAE SBNAETCA
0,7—41,2 mr/n, cornacHo feictaytowiero O”bB! KOHLEHTpaUWs NOHOB
(hTopa He A0/MKHa npeBbIWaTs 1,5 mr/n.

HepocTaTok (bTopa Bbi3blBaeT Kapuec 3y06oB, a 3bbITOK - (h1H00po3
3y60B. B npnpoaHbIX BoAaxX KOHLEHTPaLMs BapbUpyeT B LUMPOKKX Npe-
penax ot 0,01 go 50—00 mr/n. MMopa3emHble BOAblI 6oraye (Topua-
MOHaMW, YeM MOBEPXHOCTHbIE 1 B 3TUX UCTOYHMKAX [03a MpeBbilaeT
1,5 mr/n.

B kauecTBe (hTopcosiepaLLyx peareHTOB MOXHO VCrMO/b30BaTb KPeM-
HepTOpUCTbI HaTpuin Ne 281P6 (hTopucThI HaTpwii blaP 1 apyrve pea-
reHTbl ((14H42B1P6 HB, K281P6 AL(BLLIG3 A ™).

Haunbonee LIMPOKOE NPUMEHEHME NONYUN KPEMHE(DTOPUCTbI Ha-
TPUIA —KpUCTANNYECKNIA NOPOLLIOK 6enoro LBeTa, 6e3 3anaxa, yao6-
HbII B 3KCMyaTauuu.

MnoTHoOCTb ero 2,7 r/cm3 pH HacbIweHHoro pacteopa 3,5—4,0, nso-
X0 pacTBopsieTcs B BoAe. Camblii AeLLEBbIV U3 PeareHToB - PTOPUCTbINA
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KanbLMi, HO OH MMEeET KpaliHe HMU3KY pacTBOpUMOCTb B Boge (0,0016 r
Ha 100 mn npu 25° C).

Ha npakTuke NpyMeHSIOT YCTaHOBKMU:

1 CarypaTopHOro Tvna, Ha KOTOpbIX NOPOLLIKOO6Pa3HbIil KpeMHe-
(hTOPUCTBIA HaTpWil BBOAAT Nepej XnopupoBaHueM. MpensaputensHO
peareHT 3amaurBatoT. B 0CHOBY paboTbl catypaTtopa NosioKeH MPUHLMN
00BEMHOrO BbITECHEHMS.

2. ®TOpaTOPHbIE YCTAHOBKY C PaCTBOPHLIMU Hakamu, Ha KOTOPbIX
NCMNO/Mb3YeTCA B Ka4eCTBE peareHTa Takke KpeMHeTOPUCTLINA HATPUiA.
[na ynyJlieHns pacTBopeHuns peareHTa 6aku CHabXXeHbl MeLlasikamu,
BO3MOXXHO MepeMeLLVIBaHNE CXKaTbIM BO3/YXOM.

3. dTOpaTOpPHbIE YCTAHOBKW C 3aTBOPHO-PACTBOPHLIMU 6aKamu, 060-
PYLOBaHHbLIMU 3/1IEKTPOCMECUTENSMU. PacTBOPAIOT (PTOPUCTLIV HATpWit
B BOAe, HarpeTtoii go 75—80° C.

Mpu NpUMeHeHNN 8%-HOW KPeMHe(TOPUCTON KUCNOTLI OHa 13 cre-
LMabHbIX LUCTEPH C NOMOLLbIO BO3AYXO0AYBOK NepesaBnBaeTcs B CTa-
LMOHapHble CKNaACKMe LUCTEPHbI, & U3 HUX MOCTyNaeT B 4031POBOY-
Hblii 6a40K, OTKY/a MKEKTOPaM MoJaeTcs B BOAY.

Ha BOA00YMCTHBIX CTaHLMAX OONbLION NPON3BOANTENILHOCTU (ITO-
pUCTble COeAMHEHUNS BBOAAT B BOAY B CyXOM Buae (MOPOLLIOK) CyXvmu
fo3aTopamu. PeareHT B XXUKOM BUAe [03aTOpPaMu [i/1 paCTBOPOB Noja-
eTca Ans PTOPUPOBaHUA HA BOLOOUNCTHBIX CTAHLMSAX Masoii Npon3Bo-
OUTENBHOCTY.

Mpouecc obecthTopmpoBaHUSA BOLbI MOXET OCYLLECTBNATLCSH O4HUM
13 CneayoLwWwmx MeTOL0B:

1 MeTog copbumm hTopa 0cagKoM rmapokKcuaa antoMUHNUS UIn Mar-
HUS, a Takke hocdata Kanbums. ITOT MeTO[ LiesiecoobpasHo nprme-
HSTb NPY 06Pab0OTKE MOBEPXHOCTHbIX BOA, KOrja Heo6X0AMMOo OCyLLe-
CTBNATb €LLe NUX OCBETNIEHNE M 06eCLBEYMBaHNE.

MeTog MOXeT ObITb MCNO/Ib30BaH A/15 06eCHTOPUPOBaHUSA MOL3EM-
HbIX BO, U OAHOBPEMEHHO AN151 YMArYeHNs BOAbI peareHTHbIM METOLOM.

Mpn ncnons3osaHUKM rugpokcuga marHusa npu pH = 9,0 npouecc
copbuunn pTopa npoTekaeT O66ICTPO (8—12 MMH). PekoMeHAyemas CKO-
POCTb BOCXOLALLEro MoTOKa BoAbl B ocseTautensx 0,2—0,3 mm/cek.
BbicoTa cnos ocagka 2—2,5 M. Bpems npebbiBaHWA BOAbI B CI0E KOHTAKT-
HOro ocagka He MeHee lyaca. Pacxof MarHusi Ha yaaneHne 1wmr gtopa
—o0k0/10 30 mr. pu ncnosb3oBaHUN AN 06ecPTopMpoBaHNa rnmapo-
Kcuaa atoMuHMA LenecoobpasHoro pH = 4,3—5, uto No3BoNnseT yMeHb-
WKNTb A03Yy Cyfbdata antoMuHna go 25—30 Mr Ha 1 mr ygansemoro
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thTopa. YganeHue pTopa U3 BoAbl C MOMOLLLIO TpUKanbLumiAdoctaTa
OCHOBAHO Ha CoOpOLMK CBEXe06pa3oBaHHbIM TpUKabLUMAdochaToM, Ko-
TOPbIN CBA3bIBAET MMEIOLLMICA B BOZE (hTOP B MaSIOPacTBOPMMOE COefM-
HeHne —[Cay(P 04)6Ca] b2 BbinagatoLLee B 0CafoK.

Pacxof Tpukanbuuiichocharta Ha yganeHvue 1 mr gtopa cocTaBnser
23—30 wr.

Cs#3blBaHVe (hTOpa ONUCbIBAETCS CleaytoLeli peakLmeid: CKOpoCcTb
BOCXOZALLEro NoToKa BOAbl B C/I0€ B3BELUEHHOMO 0CajKa NpUHUMAaKT
0,6—0,8 mm/cek. CopfepxxaHue (hTopa cHMXaeTcd ¢ 5 go 1 mr/n npwu
pacxoge peareHTa 30 Mr Ha 1Mr yaaneHHoro topa. Cxema obecghTopu-
POBaHWA BK/HOYAET BEPTUKASIbHbIE BUXPEBbLIE CMECUTE/NIN, OCBET/INTENN
CO C/I0eM B3BELLIEHHOI0 OCafKa M CKOpble (UbTPbl. TeXHUKO-3KOHO-
MWUYECKOe CPpaBHEHMNE PACCMOTPEHHBIX COPOLMOHHBIX cnocoboB obecth-
TOPMPOBaHNS MoKasaso, YTo Hamboree LienecoobpasHo NPUMEHEHVE M-
pOKCKAa MarHus.

2. ObecthToprpoBaHME METOAOM KOHTaKTHO-COPOLMOHHOI Koaryns-
umn.

KoarynsHT —cepHOKuCbIV antoMuumnin AIX804318HD, BBOAMTCS
B BOAY HEMoCpefCTBEHHO Nepes KOHTaKTHbIMU OCBETMTENAMM. Mpume-
HVIM METOZ NMpU KOHLUeHTpaummn dropa o 5Mr-akse/f, cepoBoLoposa [0
2 Mr/n, Weno4YHocTn Ao 6 Mr-ake/n. Ha 1 Mmr ygansemoro ropa pacxo-
Zyetca okono 80 Mr cynbghata aftoMUHKUS.

3. ObecthToprpoBaHne BOAbI aKTVBMPOBAHHbLIM OKCUAO0M a/TlOMUHUSA
(aechntoopmTom) 0bGecneynBaeT BbICOKMIN aPGeEKT yaaneHnsa topa 13
NOA3EMHbIX BOJ, ABNAETCA Hanbonee feLleBblM, NPOCTbIM U EMKUM MO
nornoweHuns ropa metoZoM. Mpu punbTpoBaHUK obpabaTbiBaeMoit
BOAbI CO CKOPOCTbI0 5—7 M/4ac yepe3 OKCWUL aloMUHUA MPOUCXOLNT
nornoweHne gpropa copbeHTOM B pe3ynbTate 06MeHa Cynb(haT-noHOB
Ha PTOP-NOHBbI.

PereHepaums copbeHTa ocylectsnseTca 1—1,5 % pacTBOpPOM Cy/b-
(baTa antoMUHKUA. 1T OKCuaa aftoMMHUA NornowaeT 2—2,5 mMr gropa.
Ob6ecthTopMpoBaHne No JaHHOMY MeToAy XapaKTepusyeTcs Hanb0o/b-
LUINM TEXHUKO-3KOHOMMNYECKUM 3(PdPeKTOM, 06ecneynsaroL MM MUHN-
Ma/lbHY0 CebeCcTOMMOCTL 06PaboTKM BOAbI MO CPaBHEHWUIO C APYTUMU
MeToJaMu.

4. ObechTopupoBaHme ¢ UCMOb30BaHNEM CUIbHOOCHOBHbIX aHMO-
HWUTOB NPUMEHSETCA 418 NOA3EMHbIX BOA, He TPe6YHOLLMX OCBETIEHUS 1
obecLBeunBaHnsA. ITOT MeTog, 3(h(PEeKTUBEH MPU HEOOXOANMOCTU OAHO-
BPEMEHHOI0 ONPeCHEHNS BOAbI.
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r ocagok Al (OH)} + ALLL

Puc. 6.9. Cxema fedTopmpoBaHus BOAbl COp6LMER Ha CBeeobpa3oBaHHOM
rMapooKCHae antoMmHms (a) M (UNbTPOBaHMEM 4Yepe3 3epHUCTYHO 3arpysKy,
3apsHkeHHYI0 cynbtaT-noHamu (6):

1, 7 —nojaya vcxofHoli M OTBOA e TOPUPOBAHHON BOAbl; 2 — BBOZ pacTBopa
n3BecTM (cogbl) M cynbhaTa antoMuHus; 3 —cmecuTeNnb;, 4 —OCBETUTENb CO CMOEM
B3BELUEHHOTO 0Cafika; 5 —BBOJA KWCNOTbl ANA cTabunmsaumu BOAbI;

6 —cKkopblli unbTp; 8, 9 —3apAgHas n paboyas Kamepbl CMeCUTENs;

10 —nogaya cynbhaTa anoMuHus; 11 — KOHTaKTHbIA OCBETNUTENb;

12 —pe3sepByap cbopa nepeoro unbTpaTa; 13 — OTCTONHUK MPOMbIBHON BOAbI;
14 —BBof xni0pa; 15 —pesepByap 4McTOl BoAbl; 16 —Hacoc



6.7. CoBpeMeHHble MeTOAbI CneLobpaboTKH
NPUPOAHbLIX BOA

BapomembpaHHble MeTOAbI BOAOMOLIOTOBKM

JemunHepanunsayms Bofbl MOHHbIM 0OMEHOM U TepMUYecKas feMu-
Hepanm3aums (GUCTUNNALKA) NO3BONAIOT ONPECHATH BOAY NOYTK NOJI-
HOCTbHO, 06ECCONMBATD €E.

OfHaKo NpMMeHeHNe 3TUX MeTOLOB BbISBUNO HaNM4YMe HefoCTaT-
KOB: He06XO04MMOCTb pereHepawmmn, rpoMo3aKoe 1 foporoe o6opynosa-
HWe, JOPOrue NOHUTLI 1 Ap. B CBA3M € 3TUM ObICTPOE pacnpocTpaHeHue
nony4ynin 6apomemobpaHHble MeTOAbl 06paboTKM BOAbI.

"pynna 6apomembpaHHbIX METOZOB BK/IKOUAET B cebs 06paTHbIN OC-
MOC, MUKPOMNbTPALNIO, YNbTPauNbTPaLMIO N HAHOMUNLTPALMIO.

Ob6patHbIli ocmoc (pasmepbl nop 1—15 A, pabouee aasneHve 0,5—8,0
MTa) npumeHseTcs 4Na AeMUHepanu3aLmm Boabl, 3aepK1BaeT npak-
TUYECKN BCE MOHbI Ha 92—99%,a Npu ABYXCTYNeH4YaTon cucteme u a0
99,9%.

HaHotmnbTpaunsa (pasmepsl nop 100 A, paboyee gaeneHue 0,5—
8,0 MIMa) ncnonb3yeTca Ana OTAeNEHNS KpacuTeneid, NnecTUUmMaos, rep-
OMUMA0B, Caxopo3bl, HEKOTOPbLIX PACTBOPEHHbIX COMEN, OPraHNYeCcKnX
BELLECTB, BUPYCOB 1 Ap.

YneTpaduneTpaums (pasmepbl nop 30—1000 A, pabouee faBneHue
0,2—1,0 MITa) npumeHseTCca A48 OTAENEHUA HEKOTOPbIX KONI0oULO0B
(KpemHwus, Hanpumvep), BUPYCOB (B TOM YMC/IE MOMVOMUENNTA), YIOMb-
HOW caXu, pasfeneHune Ha (hpakLMm MosioKa u ap.

MwukpounbTpaunsa (pasmepsl nop 500—2000 A, paboyee aasneHune
0,2—1,0 MNa) npumeHsieTcs ANs OTAENEHNA HEKOTOPbIX BUPYCOB N 6aK-
TepuiA, TOHKOAMCNEPCHbIX MUTMEHTOB, Mbl/M aKTUBHbIX Yr/ield, acbecTa,
KpacuTenei, pasgeneHns BOLO-MacAsHbIX 3MYbCUR 1 ap.

Uem Gonee KpyrnHble nopbl 06pa3oBaHbl B MembpaHe, Tem Gonee
MOHATEH Npouecc GpuabTpauum Yepes MeMmopaHy, Tem 60see OH no u-
314ECKOMY CMbICNY NPMOBAMXKaETCA K TaK Ha3bIBaEMOMY MeXaHN4YeCKOMY
¢unbTpoBaHuto. HN KBOB (Poccus) paspaboTtan Ais 04MCTKM NOj4-
3eMHbIX BOZ OT Xene3a, Xene3obakrepuii 1 nx obeszapaunBaHus ycTa-
HOBKY «[eddepnT».

KomnakTHas BOA00UYMCTHASA YCTaHOBKA «[edhdepnT» No3BONAET pa-
6oTaTb HENOCPELCTBEHHO M3 CKBAXKMH W He TpebyeT NpYMeHEeHNs KOMI-
PEeCcCopOoB 1 BO3AYXOLYBOK, 06ecreymsaeT paboTy B aBTOMaTUYECKOM pe-
XUme.
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Puc. 6.10. BogoouncTHas yctaHoBKa «[eddepnt»:
1, 4 —nogaya 1 0TBOA 06paboTaHHON BoAbl; 5 — 6ak-aspaTop;
6 —peareHTHOe X03a/icTBO; 7 —Hacoc-fo3aTop; 8 —Hacoc; 9 —pecusep;
10 —ckopblii mnbTp; 11 —BBOA XNIOpa (BapuaHT);
12 —6akTepuumngHas ycTaHoBKa

YcTaHOBKa npejHasHavyeHa gns yhaneHus 3 Bofbl xenesa (4o
15 mr/n), mapraHua (go 0,4 mr/n), )ene3obakTepuii 1 paCTBOPEHHbIX
rasoB. Vicnonb3yeTcs B cCTEMaxX X039MCTBEHHO-NMNTLEBOIO BOLOCHA6-
YEHWS.

YcTtaHoBKa «[edhepnT» 06ecneynBaeT NoNyyYeHUe BObl, OTBEYAIO-
wei Tpe6oBaHuam FOCT «Boga nnTbeBast», MO3BO/SET YCKOPUTb CPOK
CTPOUTENLCTBA, MOHTaXKa M NMyCKa YyCTaHOBOK B 3KCMyaTauuio B npe-
[EeNbHO KOPOTKME CPOKM, YMEHbLUNTH CTOMMOCTb CTaHLMM OYUCTKM BOABbI
B Lie/I0M.

OLHUM 13 NepcneKTUBHbIX METOA0B OKUCNEHUS Xene3a ABseTcs
030HMpoBaHue Bofbl. O30H (03 —OANH K13 CaMbIX CUNbHbLIX OKWUCN-
Tene.

O[LHOBpEMeHHO C 06e33apaxkmBaHWeM UAYT NPOLECChl OKUCIEHUS
[BYXB&/IEHTHbIX Xefe3a 1 MapraHua, o6ecLiBeymBaHmne BOAbl, a Takke eé
Ae3o40pauus 1 yny4lleHve opraHonienTUYecKX CBOMCTB.
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6.8. KoMNOHOBKa OYMCTHOW CTaHL UK

[ns NpoeKTUPOBaHNSA OUYUCTHBLIX COOPYXEHWUI HEOOXOAUMO MMETb
nnaH mectHocTu (M He meHee 1:500), AaHHbIE O MOIOXKEHUN TPYHTOBBIX
BOZA ¥ Bbl6paTb CNOCO6 OYUCTKU (CKOPbIe NN MeAJ/IeHHbIE (DUNbTPbI).

Penbe MecTHOCTW [O/KEH 06ecneynTb CamMOTEYHOE ABVKEHWE B
OUUCTHbBIX COOPY>KEHUSAX NMPU YCNOBUW NX HAMMEHBLUETO 3ar1ybeHns v
NEerkoro 0TBOAA NPOMbIBHbIX BOA.

Hawbonee paLyoHaibHO UCNo/b30BaTh Pesibed) MECTHOCTM /151 YMeHb-
LeHWs 3arny6eHns 0TAe/bHbIX COOPYXEHWUIA, CHUXEHUS 06beMa 3eM-
NAHbIX PaboT 1 CTOUMOCTY (PYHAAMEHTOB.

Mpov3BOANTENBHOCTL OYMCTHOM CTaHLMM ONpefenseTcs paBHOM ce-
KyHAHOV NPOU3BOAMTEIbHOCTM HACOCHOM CTaHuuK | nogbema, KoTopas
onpeaenseTca no opmyne:

. a
OHa —T QWI (n/cek)
1 HC1 - 0
rae:
a - KO3(PPULMEHT, YUNTLIBAOLLMIA pacxof BOAbl Ha COGCTBEHHbIE
HY>X/bl OYMCTHOIA CTaHUMW (NMPUrOTOBNEHNE peareHToB, NPOMbIBKA Pub-

TPOB U T.4.);
a=105* 1,08.
Qym ~ cyTOouHbI pacxog (M3cyT).

THa —BpeMs paboTbl HACOCHOI CTaHLMM NePBOro nogbeMa THa

= 24 yvaca.

Tak kak HCI n ounctHas ctaHumsa MoryT pacrnofiaratbCa B Hernoc-
PeACTBEHHOI 6NN30CTU OT UCTOYHUKA, HEOOXOANMO FapaHTMPOBATh 3TK
COOPYXXeHUA OT 3ano/IHeHNS B MaBOAOK.

Cxema pacrnonioXeH1s 1 COCTaB COOPYXEHUI 3aBUCAT OT KayecTBa
BOAbI B UCTOYHMKE W NPUHATON CXEMbI OYUCTKW.

Ha reHnnaHe cTaHLMM NOKa3bIBaKOTCA BCE COOPY>KEHUS, BCe KOMMY-
HUKaLUM 1 30Ha CaHUTaPHOM oXpaHbl. OUNCTHbLIE COOPY>KEHUSA B 3aBU-
CUMOCTU OT Ha3HaYeHUA 1 NPOU3BOAUTENBHOCTU MOTYT pacnonararbes
Mo OTAENbHOCTM 1 BGNOKaMW.

Hanpvmep, cMecuTenun, peareHTHOE X03AACTBO, BEPTUKa/IbHbIE OT-
CTOWHMKM B B/IOKE C huibTpamu.
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"OpY30HTaIbHbIE OTCTOMHMKM B YCNOBUAX TENIOMO KAMMaTa ycTpa-
MBAKOTCA OTKPbITHIMU.

BbICOTHas cxeMa COOpPY>XEHWUI MO OYMCTKE BOAbl —OrpeaeneHne
pacyeTHbIX YPOBHEN BOAbI BO BCEX COOPY>KEHMAX. BbICOTHOe pacnono-
YKEHME OYMCTHBIX COOPY>KEHWI [LO/MKHO 06eCneYnTb CaMOTEYHOE ABMXKE-
HVe BOAbI OT HaMBbICLLIEV TOYKM TEXHONOMMYECKOW CXeMbI JO pe3epBya-
pa uncToW BOAbI.

CocTaBnsieTcs CHavana npeABapuTesibHas BbICOTHas CXema, Npuyem
noTepu Hamopa B COOPYXXEHNAX, TPY60NpoBOax 1 apMaType NpuHMMa-
tOT MO OCPEAHEHHbIM 3HAYEHMAM, MONYYEHHbIM K3 OMbiTa NPOEKTUPOBa-
HUSA 1 3KCNyaTaLum.

[na coctaBneHns npegBapuTe/ibHbIX BbICOTHLIX CXEM MOMYT ObITb
NPUHATBI CregytoLpe 3HaueHns noTepb Haropa (B M):
B coopy>keHuax:

B rMApaB/INYECKNX CMECUTESIAX 0,5-6,6
B MEXaHNYeCKMX CMeCUTENAX 0,1-9,2
B I'MAPaBNNYECKMX Kamepax x/ionbeobpasosaHus  0,4—0,5
B MeXaHU4YeCKMX Kamepax X/10nseobpa3oBaHus 0,1- 0,2
B OTCTOMHMKAX 0,2—9,3
B OCBET/INTENAX CO B3BELLUEHHbLIM 0CaAKOM 0,7—0,8
B CKOpPbIX (PU/IbTpax 3,035
B KOHTAKTHbIX OCBET/IUTENAX 2,025

B coeAMHNTENbHBIX KOMMYHUKaLNAX:
OT CMECUTENS K OTCTOMHMKAM, OCBET/IMTENAM

CO B3BELLEHHbIM 0CaIKOM 0,304
OT OTCTOVHWKOB WM OCBETUTENEN K (PUNbTPaM 0,5-0,6
OT (JUNbLTPOB K pe3epByapy YNCTON BOAbI 0,5-1

OTu ocpefHeHHbIe 3HayeHud npueogatca B KMK 2.04.02-97, no-
Tepu Hanopa B M3MepUTe/IbHON annapaType Ha BXOAE W BbIXOAe CO CTaH-
LUK NpUHUMAKOTCA paBHbiMK 0,5 m.

OO6bIYHO HamBbICLLUEV TOYKOM ABNAETCA YPOBEHb BOAbI B CMECUTe-
NIFIX. 3@ HU3KYO OTMETKY NPUHMMAaETCAa rOpM30HT BOAbl B pe3epByape
YMCTOI BOAbI, KOTOpas Ao/KHa ObiTb HAa 0,5 M Bbile MNOBEPXHOCTU
3eMnu.

OTMeTK/ ropy30HTa BOAbl B COOPYXKEHUAX ONPESENATCSA C YHETOM
NnoTepb Hanopa B COOPY>KEHUAX N B KOMMYHMKaLMaX. BbicoTHas cxema
YTOUYHAETCA MOC/Ie NPOBeAeHNSA TMAPAB/INYECKOr0 UCTbITAHNA COOPYXe-
HUIA.
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6.9. dKcnayaTaynsa cOoOpyXeHU i OYUCTHON CTaHUMN

[ns akcnnyatauum Coopy>XXeHNA OYUCTHOM CTaHLUMKN 0053aTeNbHbIN
LUTaT ONpeaenseTcs No crneuyaibHbIM Tabnuuam. Mpu onpefeneHnm LWrata
YUUTLIBAKOTCA TEKYLLME PEMOHTbI U IMKBUAALNSA aBapuid.

YuuTbiBas MECTHbIE YCOBUS, MPON3BOANTENBHOCTL CTaHLMMW 1 CO-
CTaB COOPY>KEHWIA, ynpaBieHneM BOAOMNPOBOAHO-KaHaIN3aLMOHHOr 0 XO0-
39iiCTBa ONpefenseTcs 0bLLee YMCO CYXKALLMX, B TOM YMCTIE MHXEHep-
HO-TEXHUYECKMIA COCTaB.

PeareHTHOe X0351IMCTBO 1 CMECUTE/b

PeareHTHOE X034ACTBO CNY>XUT ANS NPUTOTOB/IEHNS U J031POBaHMS
peareHToB.

Cnyxawiye peareHTHOro X03sincTBea LO/MKHbI 6bITb B CrieLnanbHoO
0AeXae 1 NpMHMMaTb Ayl nocne paboTbl.

B3BelunBaHMe 1 [031POBaHME peareHTa OCyLLECTB/ISETCA B Cneuu-
anbHbIX NpoTMBOrasax. Ha cknage Ao/mKeH XpaHUTbCA 3anac peareHTa Ha
30 gHel (MUHUMYM Ha 7 aHeR).

XpaHeHve Cyxoro peareHTa OCyLLeCTB/ISAETCS B 3aKPbITbIX, NPOBET-
pUBaeMbIX NOMeLLEHNAX. Mpy XpaHEHWUN peareHTOB B PaCTBOPEHHOM U
rasoobpasHoOM COCTOSHMMW JOMKHbI COBM0AATHCA NpaBuia TeEXHUYeC-
KOW 6e30nacHOCTW. XpaHeHWe xiopa B 6annoHax U 604Kax AO/MKHO
OCYLLECTBAIATLCA B CNeumaibHbIX 3aKPbITbIX, OCHALLEHHbIX BEHTUNATO-
pamMu 3[4aHunsX, PacnonoXeHHbIX OT APYruX 34aHWIA Ha pacCTOAHUMN He
meHee 300 M.

B cmecuTensx ocyLlecTBnseTca 6bICTpoe U paBHOMEPHOE CMeLLMBa-
Hve. Bpems npu BNaXHOM CMeELNBaHUM 1—2 MWH, NpU CyXOM —He
60nee 3 MUHYT. CKOpoCTb Npu cMewmnsaHum ot 0,3—0,6 1o 1 m/cek.

OumncTKa N PEMOHT CMeCUTeNEen NPOBOANTCS B MEPUOL HaMMEHbLLIET
3arpysKu CTaHumm.

Kamepa peakuuu. B kamepe peakLmmn NpoucxoauT npouecc o6paso-
BaHWA X/1I0MbEB B pe3ynbTaTe kKoarynauuu. B Kamepe peakuum CKOpoCTb
LBWKeHUS Bofbl U3MmeHseTca ot 0,2-0,3 m/cek go 0,05-0,1 m/cek.
YMeHbLLUEHME CKOPOCTU ABWMXXKEHUS BOAbl 06ecreynBaeT NpaBuUibHOCTb
MPOXOXKAEHNS NpoLecca Koarynaumm.

Heobxoanmoe ycnosue 06pa3oBaHuMs X10MbeB —AA15 MATKON BOAbI
BefmMumHa pH = 5—6, Ans XecTKoin n myTHOW Bogsl pH = 6,5—7,5.
MpeaBapuTeNbHOE XN0PMPOBaHMe BOAbl YMEHbLLAET pacXos KoarynsHta
Ha 20—50%.
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Puc. 6.11. TeXHOMOTUYECKME BbICOTHbIE CXEMbl OUYMCTHBIX CTaHLWNA:
a) C KaMepoi peakuuu, OTCTONHUKOM W DUAbTpaMm
(c < 2500 mr/n, 1 < 2500 rpag);
6) ¢ oTCcTOlHMKOM U cunbTpoM (¢ < 2500 mr/n, u <1 50 rpag.);
B) C KOHTaKTHbIMX OCBETANTENAMU
1 —nogaya BOfbl; 2 —peareHTHOE X03AWCTBO; 3 — CMecUTeNb;
4 —Kamepa peakuuun; 5 —ropu3oHTalbHbIi OTCTOWHWK; 6 — CKOpbI (UNbTP;
7 —pesepByap 4unCcTOl BOAbI; 8 —HaAcocHas; 9 ~ BepTUKa/bHbIA OTCTONHUK;
10 —KOHTaKTHbIA 0CBETNNTENb
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Kamepa peakuum 1 CMecuTenu LO/DKHbI 04Mwatbca 5%-HbiM
Xenie3HbIM Kyrnopocom MeHee 1 pasa B rof v fesvH(uuuposartbcs
25%-HbIM X/IOPHLIM PaCTBOPOM.

OTcToliHNK. Heobxo4nMmo HabntoaThb 3a HaKOMAeHWeM o0caKa npu
paboTe BepTUKa/IbHbIX M FTOPU3OHTA/IbHbIX OTCTOMHUKOB, a TakXke Mpo-
BEpPATb He MeHee 1 pa3a B 3 MecsiLa pacrpegeneHme Boabl B OTCTONHN-
KaxX 1 COCTOSIHMeE >ke060B 1 NIOTKOB. He pexke 04HOro pasa B rof Heo6-
XOAMMO Y[aNsATb HAKOMNIEHHbIV B OTCTOMHUKE 0Caf0K.

dunbTp. PunbTp paboTaeT No AelCTBYHOWMM MpaBuiaM U naaHy.
BbinonHaoTCA paboThl N0 HA6MHOAEHNIO 33 PabOTON (UNbLTPa, NO OYKC-
TKe 11 BOCCTaHOB/IEHUIO YMEHbLUMBLLErOCA Nnecka. locne peMoHTa (ubTp
3anoniHAeTCs cnefyowmm 06pa3om —huabTP Yepes ApeHax Mea/leHHO
3ano/HAETCA OCBET/IEHHOW BOJON, MPOMYCKaeTCA BO3AyX Yepe3 Mnopsbl
necka. ocne nogbema yposHsa Boabl Hag neckom Ha 200—300 mm ocTa-
HaBNMBaeTCs Mojayva BOAbl M Yepe3 KapMaH CBepxy NojaeTcs Boja fo
MOSTHOTO 3anosiHeHMs hunbTpa. Mo JOCTVIKEHUM PacyeTHOro YPOBHS
yepe3 20—30 MUH (UNbTP 06e33apaxmBaeTcs 40301 xnopa 20—50 mr.
Bopa HaxoamuTcs B KOHTaKTe C X/I0pOM 24 yaca. [lo3a 0CTaTouHOro xsiopa
[JOMKHa 6bITh He MeHee 0,3-0,5 Mr/n. ®unbTp BBOAUTCA B paboTy npu
CKOPOCTU (PUNbTPOBaHMS 2—3 M/4ac NMOCTENEHHO CKOPOCTb AOBOAUTCA
[0 pac4eTHOIA CKOpPOCTHU.

[ByXCnoViHble (OUNbTPbI C BEPXHUM (PUbTPYIOWMUM C/I0EM U3 4p06-
NeHHOr0 aHTpauuTa BBOAATCA B paboT B ABe oyepean. CHavana punbtp
3anoJHAEeTCA TO/IbKO rpaBMeM M NECKOM M B TeUYEHUMN Mecsua (unibTp
paboTaeT O NOIHOrO PACcMONOXKEHNSA HYaCTUL, COTNIACHO MMAPaBNYECKON
3aKOHOMEPHOCTW.

B TeyeHMM 3TOro BpeMeHM BbIBOAUTCS Mbl/ieBaTbIi NecoK (auameTp
yactuu meHee 0,5—0,6 Mm). Mocne NPoBEPKM Ha HaNU4Me NblNeBaToro
necka yKnajplBaeTcsa C/10i Apo6/1eHHOro aHTpaymTa. ®unbTp 3anonHs-
eTca Bojow (BbicoTa cnos Bofbl 0,5—0,6 M) 1 B TeueHne 3—4 yacos
HabntogaeTcs yaaneHne Bo3ayxa U3 nop aHTpayuTa. 3atem, yBemumsas
MOCTENeHHO C/oW BoAbl, (HauMHaa ¢ 7—8 1/cM2), yaanseTcs yronbHas
nbinb. icnonb3oBaHve 4BYXCNOMHOIO (huibTpa NO3BOJISET OCYLLECTB-
NATb OUUCTKY BOAblI MYTHOCTbIO 0 50 Mr/n 6e3 oTcTanBaHms. Koarynu-
pOBaHWe OCYLLECTB/ISETCA HEMOCPELCTBEHHO Nepes PrbTPOBaHNEM.

KOHTpOnbHbIE BOMPOCHI:

1. TMOHATUS «OMUCTKA BOAbI» W «CheuobpaboTKa Boabl».

2. OCHOBHble CMOCOObI OYUCTKMN BOfbI.

3. OcseTneHne Bofbl. OCHOBHble CMOCOObLI OCBET/IEHUS BOfbl.
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15.
16.
17.
18.

19.
20.
21.

22.
23.
24.

25.
26.

217.

28.
29.
30.
31
32.
33.

34.
35.
36.
37.

O6Las cxemMa peareHTHOW OUMCTKU BOAbI.

UTo BAMAET Ha XapakTep BbiNafeHus B3Becu?

MoHogucnepcHaa M nonugucrnepcHas cucTembl. B uyém pasHuua?

Kakyto cucTemy npeacTasnseT coboil MyTHas Boja?

ngpasnuyeckas KpynHocTb YacTULbl — YTO 3TO MOHATWE 03HayaeT?
Kakaa Kpusasi xapakTepusyeT MpoLecc oTCcTanmBaHua?

PeareHTHOe ocBeT/ieHMe BOAbl. Kakue M3BECTHbI OCHOBHbIE TWMbl peareHToB?
Mpouecc koarynAumn. YTo obpasyeTcs B pesynbTaTe 3TOro npouecca?

. na uero cny>knT peareHTHoe X03sCTBO?

HasHayeHne cmecmTeneil. Moyemy cmeLUMBaHUE [OM>KHO MPOXOAVUTb GbicTPO?
Kakoii npouecc ocywecTBnseTcs B Kamepe peakuun? Kakoi fomKHa 6bITb
CKOpPOCTb BOCXOASLLEr0o MOTOKA Ha BbIXOAe W3 Kamepbl peakumm?

Kakylo cKopoCcTb B OTCTOWHMKE Hafo co3faBaTb, MeHblUe Kakoli CKOpOCTU?
Kakas BenuumHa BAMSET Ha pasmepbl 0TCTOWHMKA?

Kakue Tunbl 0TCTOWHWUKOB M3BECTHbLI? YCOBUSI MPUMEHEHUS.

MpUMeHATCA NN paguanbHble 0TCTOWHWKU B CUCTEMAax CelbCKOX03SNCTBEH-
HOr0 BOLOCHa6>KeHnA?

[Opu3oHTaNbHble OTCTONHUKA. YCNOBME MPUMEHEHUS, KOHCTPYKLUS.
BepTwuKanbHble OTCTOWHUKA. YCNOBME MPUMEHEHUS, KOHCTPYKLUS.
OcBeT/ieHVe BOfAbl B C/lI0€ B3BELLUEHHOIO Ocajka. YCnoBue NPUMeHeHWs, OT/muune
0T BepTUWKaNIbHOIO OTCTOWHMKA?

Kakoli mpouecc HasblBaeTCS (punbTpoBaHUeM?

UTo 13 ceba npeacTasnseT uabTpylowas cpega?

Kakoli maTepuan fBnseTCA OCHOBHbIM (DUNbTPYIOLWMM CMOeM Ha (UbTpax?
Kaknmun cBolicTBamu fo/mKeH 06nafaTb 3TOT MaTepuan?

Kakue un3BeCTHbI fABa OCHOBHbIX crocoba (ubTpPoBaHNA?

Ycnosusi NMpPUMEHEHUS, YCTPOMNCTBO Mef/leHHbIX uabTpoB. Mepuofbl paboThl.
HepocTaTku. Korga pekoMeHAyeTCA MNPUMEHSTb MeAneHHble (UbTPbI?
Ckopble unbTpbl, ycTpoicTBO. Mepnogbl paboThl. CKOpPOCTb (hUNbTPOBa-
HUSA.

B 4ém npeumylLecTBa [BYCNOWHbLIX CKOPbIX (WWAbTPOB Mepes OfHOCMONHBLIMWN?
Kakune ocHOBHble cnocobbl 06e33apa>kunsaHus BOfbl WM3BECTHbI?

OT u4ero 3aBMCMT fJ03a X/opa, nofasaemas [ 06e33apa>rkuBaHUA?

[o3a ocTaTouHoro xnopa no FOCTy?

Heobxoanmoe BpemMsi KOHTaKTa BOAbl C X10pPOM?

Xnop pns obessapa>kuBaHus BOAbl MOAAeTCSA [0 pe3epeyapa UMCTOW BOfbl WM
nocne?

O30HMpoBaHWe BOAbl. [l03a 030Ha B 3aBUCMMOCTU OT TwWNa UCTOYHUKA?
Kakoe Bpemsi Heo6X0AMMO [ANA KOHTaKTa BoAbl C 030HOM?

MpenmyLecTBa crnocoba 030HUPOBAHMS Mepef XN0pUpoBaHWMEM B YEM?
YnbTpoduroneToBoe 06/yyeHne Ans obeszaparkmsaHus Bogbl. JOCTOMHCTBA
Toro cnocoba. Kakoe ycnosme [OMKHO CO6MOAATLCA MPU NPUMEHEHUU 3T OrO
crnocob6a?
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38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

Kakwue cospemeHHble crocobbl M YyCTAaHOBKM ANS OYACTKM MPUPOAHbLIX BOJ W3Be-
CTHbI?

Kakune meTofbl OMpecHeHWss BKA4YaeT B cebss 6apomembpaHHas rpynna?
Kakue cnocobbl crel,o6paboTKu OCYyLIEeCTBAATCS Ha BOAOOYUCTHON ycTa-
HoBKe [ethdepnT?

Kakue OCHOBHble faHHble Haf0 VMeTb 418 MPOEKTWPOBAHMS OYUCTHON CTaH-
umm?

OT uero 3aBUCUMT COCTAaB COOPY>KEHUIA OUYNCTHON cTaHUUU?

YT0o NOHMMaeTCA Nof BbICOTHOW CXEMOM OYMCTHON CTaHuMn?

YT0o Heobxoaumo 3HaThb [/t COCTaB/EHUS NPeABapUTENbHOM BbICOTHON CXeMbl
OYMCTHOW cTaHuun?

Kakoi pe>Xum [ABV>KEeHUS BOAbl HEO6XOAMMO 06ecnednTb MpW COCTaBNeHUM
BbICOTHOW CXeMbl OYUCTHON CTaHuum?

Kak onpefenstoTca 3HayeHUs NOTepb Hamopa B COOPY>KEHWAX U Tpy6onposo-
[ax npy COCTAaBMEHUM BbICOTHOW CXeMbl OUMCTHON CTaHLuu?

Korga yTouHseTcA npefapuTenbHas BbICOTHas CXemMa OYUCTHOW cTaHuuu?
Kak onpegensieTca wTaT ANA 3KcnayaTauuu OYUCTHOW CTaHuMn?
OCHOBHbIe BWfbl paboT, BLIMO/HAEMbIX NPU 3KCMlyaTauuM OYACTHON CTaHUUW.



Masa 7. JOCTABKA N PACIPEAE/NTEHME BO/Abl
7.1. BogonpoBogHas ceTb. HasHauyeHue, 3aauun

Mocne OYMCTHOW CTaHLMM BOAA HACOCHOW CTaHLMen nogaércs He-
MOCPeACTBEHHO B CETb NOCE/NKa. BogonpoBoAHas CeTb CNYXUT A1 pac-
npegeneHns BoAbl MEXAY NOTPebuTensaMm.

BoponpoBofgHas ceTb, SBASAACH OAHWUM N3 OCHOBHbIX COOPYXXEHWI
cucTeMbl BOLOCHAOXeHWS,CBA3aHa B CBOel paboTe HeNoCpeLCTBEHHO C
BOZ0BOZaMMN HACOCHOM CTaHUMEN, PEryMpYOLLMMN COOPYXKEHUSMNA.

BogonpoBogHaa ceTb Ao/KHA 06ecneynTb nogavy Heo6XoAMMOoro
KOnnyecTBa BoAbl Nog TpebyembiM HanopoM. CeTb A0MKHa ObITh fOCTa-
TOYHO HaAEXHON 1 3aTpaTbl Ha CTPOUTENLCTBO M 3KCM/yaTauuio BCex
COOPY>XEHUIA N CETU AOMKHbI ObITb MUHUMaIbHBIMW.

L1 BbINONHEHUS 3TUX TpeboBaHWiA HE0OXO0AMMO BbIMOHWUTL TN[-
paBNNYECKUNIA pacyéT BOLONPOBOAHOI CETH, T.€. BbINOMHUTL TPACCUPOB-
Ky CeTW, ONpesenTb 3KOHOMUYECKN HaMBbLIFOAHENLLIVE AnaMeTpbl TPYO,
noTepn Hanopa no y4yacTKaM CeTW M MPOBEPUTL CKOPOCTU [ABMXKEHUS
BOZAbl N0 Tpy6am. CKOPOCTM He LO/MKHbI NPEBbILLATh JONYCKaeMbIX 3Ha-
YEHWIA.

7.2. TpaccpoBKa BOAOMNPOBOAHOM CeTn

Mpu BbINOMHEHNIN TPACCUPOBKM CETU HEOOXOAMMO YYECTb:
1. MNaHMpOoBKY HaceNIEHHOro0 NyHKTa 1 pacrofioKeHne OTAe/bHbIX
noTpeéuTenei.
2. Hannume ecTecTBEHHbIX U UCKYCCTBEHHbIX NPENATCTBUIA (PeKM,
KaHanbl, 0Bparv n 1.4.).
3. Penbe MecTHOCTM.
4. OCyLLeCTBNATLCA B YBA3KE C OCTa/IbHbIMWU KOMMYHUKaLMUAMU.
BogonpoBoaHas ceTb MOXeT ObITb 2-X BUJO0B:
—KO/bLeBas;
—TynMKOoBas.
[ns obecneyeHns nojayv BoAbl KO BCeEM TOYKaM NOCENKA BO3MOX-
HO YCTPOWACTBO KO/IbLLEBOV CETU COBMECTHO C TYNUKOBOM.
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MpenmyLLecTBa KO/bLEBOI CETU Nepes, TYNUKOBOIA:

1 Bonbliasa HaféXHOCTb B 3KCnjyaTauunm — asapus Ha O4HOM
yyacTKe He B/IMSIeT Ha 06ecrneyeHmne BOLOW ApYrUX y4acTKOB.

2. BO3MOXHOCTb MpPOKNagKu CeTU M3 TPyO MeHbLUEro Auamerpa,
NMOTOMY YTO Ha 00BLEKT BOAA NOCTYMAET C HECKONbKMUX HanpaBneHWA.

3. MeHbluasa BEpPOATHOCTbL 3aMep3aHus BOAbl, T.K. B Tpybax Oyaet
NOCTOAHHOE ABV>KEHWNE BOfb!.

4. M'apaBnnyecKuii yaap BO3HMKAET Yallle B TYNMKOBOI CeTH, YeM B
KO/bLIEBOA.

[na Hebo/bLLMX NOCENKOBbLIX BOAOMPOBOAOB, a TaKkXe A4/ OTAEbHO
PaCMoNOXEHHbIX U YAIEHHBIX APYT OT Apyra, 06beKTOB MPOK/IaAbIBaeT-
€A TYNUKOBas CeTb.

lMocne TpaccMpoBKY CETU YCTaHaB/MBAKOTCA PACYETHbIE Y3/1bl U pac-
CTOAHUA.

Y3nbl CTaBATCS B TOUKAX NepeceyeHns Tpy60nNpoBOAOB U B TOUKaxX
PacrnonoXeHns OTAeNbHbIX KPYMHbIX NOTpebuTeneid. Takxe y3nbl CTa-
BSTCS, €Cn A/IMHA YHacTKOB npesbitlaeT 500—600 M, T.K. npu 6onbLLEN
AJIVHe YMeHbLUAeTCa TOYHOCTL pacyéTa CeTu.

7.3. CxeMbl NUTaHMS BOAOMPOBOAHOM CETU

CXxeMbl NUTaHUA CETM BbIOMPAKOTCA B 3aBUCUMOCTU OT:

—penbeha MECTHOCTY;

—YCNOBUS NUTAHNA CETU;

—KOHUrypaunm cetu.

Cxema nUTaHMA CeTU onpeaenseTcs B3auMHbIM PacnooXeHneM Ha-
COCHOW CTaHLMKN 1 BOAOHAMOPHON 6allHn. BoKpyr MecTa pacnonoXeHus
HaCOCHOI CTaHLMW 1 BOAOHAMNOPHOM 6allHK yCTpanBaeTCs 30Ha CaHK-
TapHO OXpaHbl.

3abop BOAbl U3 CETU OCYLLECTBNAETCS HepaBHOMEPHO. B KayecTse
PErynunpyroLLEro COOPY>KEHNA CYXaT BOAOHANOpHas G6alliHs U pe3epBy-
apbl. 3TN COOPY>XKEHMA pacnonaratoTcs Ha BbICOKMX TOYKAX Hace/leHHO-
ro nyHKTa.

B yacbl MakcMMaibHOro BOAoMNoTpe6ieHns 13 BOLOHaNOPHO 6aLw-
HW BOJa NOCTYNaeT B CETb.

Mpun nogade BoAbl 6onbLUe YeM BOLOMOTPebeHMe Boja NocTynaet
[lNs 3anofHeHN 6aka 6aLlHK.
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7.3.1. Cxema nNuUTaHUA CETU C MPOXOAHLIM pe3epByapoMm

Cxema C NPOXOLHbIM pe3epByapoM MpuMeHsieTcs npu cnabosbipa-
XXEHHOM penbede (pasHuua B OTMeTKax 3eMau B MPOTUBOMOOXKHbIX
TOYKax nocénka He 6onee 3—3,5 m).

Mpw Takol OAHOCTOPOHHEN CXeMe MUTaHUS CETU PacyéT CeTH Bbl-
MOJTHAETCA Ha 2 Cyyas paboTbl CETUL:

1) cnyyali MakcMMaibHO-X034MCTBEHHOMO BOA00TO0pa (PacUETHBINA
cnyyait);

B ceTb NOCTynaeT pacyETHbIV pacxos i —yL

Max~ Pacxof B yaC MakCMMa/ibHOro BOZOMOTPe6IeHUS.

2) Cnyyall MakCcuMasibHO-X03ACTBEHHOIO BOZO0OT60pa C 04HOBpE-
MEHHbIM MPOMYCKOM MOXapHOro pacxoja.

B ceTb NoAaéTcs pacyETHbIN pacxod 4 —avedaDR

B ceTb NOCTynaeT pacyETHbIN pacxod o  —aMeK

Mex~ Pacx®/] B yac MakCMMasibHOro BOZOMOTPe6IeHUS.

7.3.2. Cxema nNuTaHuA CeTU C KOHTPpPe3epByapoM

B cnyuae, korga HacocHas CTaHLMs pacnosioXkeHa B NPOTVBOMO/OX-
HOM OT CaMOWi BbICOKOI TOUKM CeTU MecTe, NPUHMMAeTCs Cxema nuTa-
HWS CETU C KOHTppe3epByapoM. BogoHanopHas 6allHs ycTaHaBMBaeTCs
Ha BbICOKON TOYKe W OCYLLECTBNAETCS [ABYXCTOPOHHAS CXeMa nojayu
BOAbl. JTa CXeMa 00bIYHO NPUHUMAETCS NPW YA/IMHEHHON B NnaHe hop-
Me KOH(Mrypauum cetu.

Mpwn cxeMe C KOHTPPEe3epByapoOM HacOCHas CTaHLMsA fo/mkHa obecre-
4MTb NOZAaYy BOAbl B BOLOHAMOPHYHO GallHIO C 04YeHb OO/MbLUMM Hamo-
pom. 3anosiHeHue 6aka 6allHM OCYLLEeCTBNAETCA B YaCbl HAVMMEHBLLETO
BOZONOTPe6/ieHns (B pacyeTe NpUHUMaeM NOTpedieHne paBHbIM Hy/H0)
1 Boda TpaH3nTom (6e3 pasbopa B ceTH) NOCTynaeT B 6aK HGallHu.

Mpwy cxeMe C KOHTPPE3epBYapPOM rMAPaBANYECKNA PACUET CETU Bbl-
MOJTHAETCA Ha TPU Cyyas paboTbl CETU:

1) MaKCUMasIbHO-X03ACTBEHHOI 0 BOA00TO0PA;

2) MaKCUMaslbHO-X035CTBEHHOIO BOAO0TO0PA C OfHOBPEMEHHbIM
MPOMNYCKOM NOXapHOro pacxoaa;

3) TpaH3uTa B HGaLLHHO.

HefocTaTKy CxeMbl C KOHTPPe3epByapoM:

1 Heob6xoaMMoCTb OTZAENbHOTO LWTaTa 4/19 HACOCHOW CTaHLMK 1 BO-
[0HaNOPHOW 6allHK, YTO JaET yA0POXKaHWe IKCMyaTalMOHHbIX 3aTpar.

148



149



Miad HB/HEMU BnsXd _umIIGm_OQ_\_IS@S_Ov._ A
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2. HeobxoammocTb co3fjaHus oveHb 60bLLOr0 Haropa Ans obecne-
YeHMs TpaH3WTa B GaLLHIO (YBEMYMBAIOTCA 3aTPaThbl AIEKTPOIHEPT N 1
COOTBETCTBEHHO 3KCM/yaTauyOHHbIe 3aTpaThl).

3. INpu paBHOMepPHOM BOLOMNOTPEO/IEHNN B TeHEHWEe CYTOK BOLOHa-
nopHaa GallHs BbIMOMHSET PO/ib aBapuintHOr0 COOpYXXeHMsi. B Takom
C/lyyae BO3MOXKHa 6e3b6alleHHasd cxema (34ecb Heo6xo4Mm Hacoc, pabo-
TaloLMi1 B TEYEHUM CYTOK).

7.3.3. KoMOUHMpOBaHHasA M 30HHAs CXeMbl MUTaHUSA

KoMOGMHUpOBaHHasA cxeMa NUTaHUA NPUHMMaeTCA, Korga noce-
JIOK pacrnooxeH Ha BO3BbIWEHWW. [UTaHMe CETU MPOUCXOLMUT C ABYX
CTOPOH.

30HHas cxema NUTaHWA CETU NPUHNMAETCS, KOrAa pasHuua B OTMET-
Kax 3eMJI1, Ha KOTOPbIX pacrofoXeHbl 06bEKTbI CUCTEMbI BOAOCHa0XXe-
HUA, npesbiwaeT 40 m.

7.4. T'vigpaBAMYeCKUiA pacyHéT BOJONPOBOLHONM CETU
7.4.1. Teopusa pacyéTa BOLOMPOBOAHON CETU

[Mocre TpacCUPOBKM CETU 1 BbIGOPA CXEMbI MUTAHUSA CETU MPUCTYNa-
€M K BbINOJIHEHNIO TUAPaBINYeCcKoro pacyéra. B 3agayy rugpasnmyec-
KOro pacyérta BXOAWT onpefeneHne 3KOHOMUYECKN HauBbIrO4HeMLLero
AnameTpa Tpy6, onpegenieHne NoTepb Hanopa no AAnHe CeT Npu ycno-
BUW, UTO CKOPOCTU ABVXXEHNSA BOAbI He MPEBbILLAOT JOMYCKaeMbIX 3Ha-
YEHWIA.

[na onpefeneHns rmapasriNyecknx 3/1EMEHTOB CETU HEOOXO0AMMO
3HaTb PacY&THbIe pacxofbl Mo yvacTKam CeTu.

Becb pacxog, nofaBaeMblil B CETb, AENNTCA HA paBHOMEPHO pacnpe-
[eNeHHbIN pacXof (Pacxof ANs HaceNeHUs 1 pacxof Ha Nonve) 1 cocpe-
JIOTOYEHHBIN pacxof (KpymHble NnoTpebutenn).

[lns XxapakTepucTuK1 paBHOMEPHO pacrpefeneHHoro pacxojia BBo-
ANTCA NOHATME «YLeNbHbI PACX0a».

Y[enbHbliA pacxod —pacxod, NPUXOAALUIACS Ha eaUHULY LNVHbI
CeTW B eAVHULLY BPeMeHu (N1/CeK Ha n.m.).

OnpegenseTcs yAeNbHbIN pacxof AeneHnemM paBHOMEPHO pacnpeje-
NEHHOT 0 pacxoga Ha 06LLYI0 J/INHY CETW.
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%a= 4,,Y b n/cek Ha n.m.

[Janee onpefenseTcs pacxof, 0T6MPaeMblil KaXKAbIM YYaCTKOM - My-
TEBOW pacxop.

=Aa yn*1Y4-

7.4.2. Pacuét TynuKoBOl ceTu

Puc. 7.6. Cxema TyNMKOBOIA CeTK

MoNHbIA pacxof, NoAaBaeMblii B CETb, AO/MKEH ObITb paBeH CymMe
MyTeBbIX PACXOL0B U PACX0A0B, COCPEAOTOUEHHbIX B OTAE/bHbIX TOUKAX.
JunameTp KaXkaoro yyacTtka onpefensercs no pacyéTHoMYy pacxogy. Ha
KaXXJ0M y4yaCTKe TyNMUKOBOM CeTU Pacxof, CKNaablBaeTcs U3 pacxosa pas-
Oupaemoro no AsnHe cetn (MyTeBOI pacxof) W pacxopda, KOTOpbIi He
pasbmpaeTcs Mo f/MHe AaHHOr0 y4yacTKa v MOCTYnaeT Ha CrefyoLwuii
Yy4acTOK (TPaH3MTHbIA pacxop).

[vnarpamma n3MeHeHUs pacxofoB Mo AJ/IMHe yyacTka OyfeT UMeTb
BUA:

Puc. 7.6. W3meHeHMe pacxofia no [/IMHe yyacTka
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Mo A/IMHe yyacTka AET NepeMeHHbI YMeHbLUAKLWMIACA pacxog oT
YipHyT 1o ¥, T-K- B npegenax y4acTka LJO/MKHbI ObITb YI0XKEHbI TPY-
Obl OAHOrO AMamMeTpa, TO CUMTAETCA, YTO MO TPyOOMpoBOAy WMAET He
NepPeMEeHHbIN pacxofd, a NOCTOAHHbIV 9KBMBANEHTHbIN MEPEMEHHOMY B
OTHOLUEHMM 06LMX NOTEPb HaNopa Ha y4acTke, T.e. pifl= A+ Lyt

r \

cc-/ —N — :0,5-0,58.7

Mo npegnoxxkeHnto nHXK. M.M. AHOpuWsALLEBA NPUHMMAEM a PaBHbIM
0,5, yunTbIBas TOYHOCTb UCXOAHbIX fAaHHbLIX (HOPMbI BOLOMOTPE61eHNA
JlatoTca B npegenax).

_Cxemy ¢ nepemeHHbIM PaCX0f,0M MOXHO 3aMEHUTb CiedytoLLel Cxe-
MOMW:

Pacu.

370 ynpoLaeT pacy&T TYNMKOBOIN CETU N 0COBEHHO KONbLIEBON CETU
11 MO3BONAET 3aMEHNTL BCE MYTEBbIE PACXOAbl 3KBUBANIEHTHLIMMW UM Y3-
NOBbIMMW.

B Ka)X10M Yy3/ie pacxog, paBeH noslycymMmme nyTeBbIX pacXodoB y4acT-
KOB, MPUMBbIKAOLLMX K 3TOMY Y3y:

¥ 0,517,
rfe:
% T~ NyTEeBOW pacxog No yyacTkaMm, NPUMbIKAOLLUM K Y3/1y.
Ecnm B y3ne eCTb COCPEOTOUEHHBII pacxof, To:

%av 0,5 X Uyr + X Liop

Cxema 0T60pa B UTOre NPUBOANTCS K TAKOI CXEME:

MpaBuno 6anaHca pacxomos B yane:
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CymMMa pacxofoB, NpUTEKAKOLMX K Y37y, paBHa CyMMe PacxofoB
BbITEKAIOLLIMX M3 Y3/1a MIH0C COCPEA0TOUEHHbIN pacxos B yare.

BbINosHeHa NoAroToBKa CETW K pacuéTy-HauepTaHue ceTn(Tpaccu-
POBKa) ¥ OMpejeneHne Y3/0BbIX PACX0/0B.

7.4.3. TvopaBnYecKWin pacyeT KOSbLEBOW CETU

"'MapaBnnyecknii pacyéT KONbLEBOIN BOAONPOBOLHONM CETU BbIMOSI-
HSAETCA 4151 ONPeAeneHNs SKOMUYECKW HaMBbITOAHENALLErO AnameTpa Tpyo
BOAOMPOBOAHOM CETW, NOTEPL HANOpa Mo A/IMHE CETU MPW YCOBUM, YTO
CKOPOCTU ABMXKEHWS BOAbI B TPY6axX He NPeBbILAOT JONYCKAeMbIX 3Ha-
YEHMWIA.

3 dopmysbi:

rae:

d —BHYTPEHHWIA AnameTp.

[ns onpegenexHns agnameTpa, KpOMe pacxofa, He06XoAMMO 3HaTb U
CKOpOCTb.

CKOpOCTb ABVMXXEHUSA BOAbI B TPY6OMNPOBOAE MOXKET U3MEHSATHCS OT
V—0,5-0,7 m/c (Hesannswowasnca) go Y= 2,5-3,0 m/c.

3mMeHeHMe CKOPOCTM NPy 3aaHHOM Pacxofe CyLeCTBEHHO BUSET
Ha 9KOHOMWYECKME MoKa3aTe/Im CUCTEMbI BOAOCHAOXeHNs. C yBennye-
HUeM ckopocTy KauameTp Tpy60npoBoAa YMEHbLUAETCS, a 3TO BbI3blBa-
eT YMEHbLLEHVe CTPOUTENbHO CTOMMOCTH.

YBeNnnueHne CKOpOCTY ABMXKEHNS BObI BNIEUET YBENMYEHE NOTEPb
Haropa, onpegenseMbIX Mo hopmyre:

fr=HA-=-—-—= , UTO B CBOIO 0Yepesb YBeNMUMBAET BLICOTY NOAAYN BOAbI
c 2q

HacoCOM H 1 No3ToMy BO3pacTaeT Tpebyemast MOLLIHOCTb HACOCHOM CTaH-
LMW 1 KOJIMYECTBO 3/1EKTPO3HEPTUM
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N(sa,+A)
102>)

MpviBeAeHHbIe 3aTpaThbl (3aTpaTbl HA CTPOUTENLCTBO U 3KCMyaTa-
LIMI0) COCTaBAT:

M= (e+Ne L ,

rae:

K —KanuTanoBnoXxeHns (CTOMMOCTb CTPOUTENbCTBA TPYOOMpPoBOLa);

B —aKcnayaTayMoHHbIe 3aTpaThl (CTOMMOCTb LUTaTa PaKTUYecKu
He 3aBUCUT OT clM V1 NO3TOMY HE YYUTLIBAETCS B IKCMNJTyaTaLNOHHbIX
3arparax npv onpegenexduu M);

e - KOIPhMUMEHT 3PPeKTUBHOCTM KaMBOXKEHNIA;

[T —HOpMaTMBHbIV CPOK OKYMaemMocTy.

P - KO3(P(UUMNEHT, YUNTbIBAIOLMNIA €XKErO4HbIEe 3aTpaTbl Ha amop-
TN3aLMI0 U PEMOHT (OT CTPOUTENIbHOIN CTOMMOCTW).

BennunHa nprBefeHHbIX 3aTPaT MOXKET ObIThb BblpaXXeHa B )y HKLUK
pacyeTHON CKOPOCTU V UM HENOCPeACTBEHHO B (DYHKUMM AnameTpa
Tpy6onpoBsosa.

3HayYeHMs 3IKOHOMUYECKMN BbIFrOLHON CKOPOCTU UM 3KOHOMUYECKN
HaMBbIFOAHENLLEr0 ArameTpa OnpeaensoTca BeMUnHammn abeumce Tex
TOYEK KPUBbIX «[», KOTOPble COOTBETCTBYHOT UX MUHUMa/IbHbIM KOOP-
JVHaTam.

Puc 7.7. MpuBeAgHHbIE 3aTpaThbl KakK (yHKLMS OT CKOpOCTU
W OT AMameTpa Tpyobl
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. «QIBwmoryT
OKOHOMMYECKWN HauBbIrO4HeNLLNe AnameTpbl TPYGolp0 ~Horo pac-

ObITb ONpeseneHbl HeNOCPeACTBEHHO B 3aBUCUMMOCTU OT 33/,
Xofa no opmyrne:

] _ry0,15 ~0,43
oW e "O3SICTBEH-
3ra (hopmyna ans onpegeneHns Tpy6onpoBoaos cenbc0nepexofHom

HOro BOOCHabXeHWs, rae Tpyobl paboTatoT B OCHOBHOM P
obnacTu. NOMUYECKIMX

9  —3KOHOMMYECKMi hakTop, yunTbiBatowmin pag al(  aBMueckue
nokasaTenei (CTOMMOCTb 3HepPruu, Tpyo, Ux yknagka), WP nyatauun
CBOICTBA, BUAKOLLME HA CTOMMOCTb CTpoMTeNbCcTBa U N
Tpy6onpoBoja

2=Msy,
ANA CTaNbHbIX TPY6 M = 0,92;
A9 YYTYHHBIX Tpy6 M = 0,43;

Ans acbecTouemMeHTHbIX Tpy6 M + 0,25—9,3; "
atfoHa;
C —CTOMMOCTb 1 KBT.Y 3/1EKTPO3HEPTUM 3aBUCUT OT P 0aaum Bogpl

y —KO3((ULMEHT, YUNTbIBAIOLLMIA HEPaBHOMEPHOCTbIL cf BOAO-
no Tpy6onpoBoay B CBA3M ¢ KonebaHUaMU noTpebneHus, ~
cHabxeHud, y= 0,3-0,6.

CpefHee 3Ha4YeHNe 3KOHOMUYECKOTO (PaKkTopa «3»:

ans Cubuvpn n ¥Ypana —0,5;

LIeHTPaibHbIX 1 3anafHbIX panoHoB - 0,75;

FOXKHbIX palioHOB —1,0;

npegenbl BO3MOXHbIX KonebaHuin 5=0,15-1,5. MeTpa yao6-

[ns onpeaeneHns 3KOHOMUYECKI HaMBbIrOAHeliLLero At cX()nos»:

HO N0/1b30BaTbCS TAONNLLEN «MpeaenbHbIX 3KOHOMMYeCKMX PQ

Hanpumep: a1 4yryHHbIx Tpy6 npy 3 = 1,0:

(L=100 mm, #=5,7-9,2 nlc
@=125 mm, q= 9,2-14,6 n/c
n=150 mm, #= 14,6-24,4 n/c

=200 mm, q= 24,4437 nlc
157



d= 250 mm, q= 43,7—69,5n/c
d= 300 mm, #=69,5-101,0 n/c.

OnpefennTb AMaMeTpbl MOXHO MO CYLLECTBYHOLLIMM HOMOT pamMMaM.

SKOHOMUYECKH HaMBbIrOAHeLLEMY ANaMeTpy COOTBETCTBYET OMpe-
AeNeHHas CKOpPOCTb, KOTOpast Ha3blBAaeTCA 3KOHOMMUYECKOI CKOPOCTbHO.

SKOHOMMYECKas CKOPOCTb TaKXXe 3aBUCUT OT pacxoja.

d'.= 100-150 mm ¥ = 1,0-1,5 (1,9 wax) m/c
d = 200-250 mm ¥ = 0,7-105 (1,2 wax) m/c

dmine 100 M C Y4eTOM MponycKa NoXapHoro pacxofa (TyLlleHve 13
rMapaHToB).

7.4.4. OnpegfeneHve noTepb Haropa no A/IMHe CeTu

[na onpegeneHns notepb Haropa HeO6XOANMO MMETH CriefyroLLye
JaHHble: t | g, d.

r . i nyz2.
napaBaNYecKU YK/IOH _d]{'q

YKNoH npu q =\ X —KO3PPULNEHT TPEHUS.

tv2
~20 ~ OCHOBHas Popmynia rmapaBIMYecKoro pacyeTa Ha-

MopHOro Tpy6onpososa.
3HaunTesIbHble CKOPOCTW B TPy6OMpoBOAe 06yCnaBnMBalT B HUX
Typ6yneHTHOe ABVXeHWE,

y=8= & y2=162.

@ Kk d2’ ndA
| 162 _ 84

d IKAdAQ naq

8A
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A —KO3(PPMLMEHT rMAPABINYECKOr0 COMPOTUBNEHUA - YaeNbHOe
COMpPOTMBAEHNE TPYO6bI (CONPOTMBNEHME 1 MOr.meTpa TPy6bl), 3aBUCSH-
WMin OT € N MaTepuana Tpyobl.

K=Ala2.

HaunHasa ¢ 1950 r B Bogreo npoeogunnch, 06LWMpHble nabopaTtop-
Hble WU HaTypHble NCCNeA0BaHUA MO OMpPeAeneHnIo COMPOTUBEHWNIA B
YYTYHHbIX, CTa/lbHbIX M acbecToLeMeHTHbIX Tpy6ax. MccnefoBaHUAMM
YCTaHOB/IEHO, YTO HOBble MeTaNIMyecKne Tpybbl NPU CKOPOCTAX, MUC-
No/b3yeMbIX B BOAONPOBOLHOM NpaKTuKe, BCerja paboTatoT B nepexop-
HOM 06nacTy OT NaMUHAPHOIO PeXnmMa ABUXEHUSA XULKOCTU K Typoy-
NEHTHOMY:

2300 < fe < 3000-4000.

[Ansa GbIBLUMX B YNOTPE6NEHNN (HE HOBbIX) YYTYHHbIX U CTa/lbHbIX
Tpy6 LLleBeneBbIM NPeLJIOKeHbI CeaytoLLme hopMybl:

Mpn ¥> 1,2 m/c —KkBagpaTnyHas 061acTb, T.e. kKorga He > HAerpn

Ke > 2320 —pna Kpyrnoro cevyeHus npu TypOyneHTHOM pexume
ABVKEHUS;

1= 05 oo fF
Vv

cl*b
Yy

>—KMHEMaTUYeCKNIA KO3(ULMEHT BA3KOCTM CMZC.

Mpn ¥<1,2 m/cek —epexofHas 0bnacTb
5267 /03
\

uepex  ,03

i=0,0009.22*(1 +M ~ “
nr3 \Y

MeTannuueckue Tpybbl npu V > 1,2 M/c paboTatoT B KBafpaTU4HOM
obnactu, a npn V< 1,2 m/c —B NepexofHOiA.

Ecnu He npegnonaraeTcs NpoBeAeHMe CreuyanbHbIX MepPONpUsTUil
M0 NpesoXpaHeHuIo 0T KOPPO3KM BHYTPEHHE NOBEPXHOCTH CTEHOK TPy,
noTepy Hanopa Npu NPOeKTMPOBaHNM BOAOMPOBOAHbLIX CeTeld CrnefyeT
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onp)e,qenﬂTb no opmynam ans Tpy6 6bIBLLIMX B yNOTpebaeHn (He Ho-
BbIX).

B HacTosLLee BpeMsA NMPaKTUYECKN He CYLLECTBYET aHTVIKOppO3I/II7I-
HbIX CPeaCTB.

Ac6ecToLieMeHTHble TPYGbl Ha BCEM finana3oHe CKOpOCTeid, BCTpeya-
IOLLIMXCS B BOJJONPOBOAHOM NPAKTUKE, PaboTatOT B NEPEXOAHON 30He.

0,011 019

A 0,19

/=0,000561

Mo aTuM popMynam coCTaBeHbl pacyeTHbIe TabnLbI AN Onpese-
neHusa 1000/ —noTepb Haropa Ha 1 KM AnnHbI TpY60NpoBoAa B 3aBUCH-
MOCTW OT ¢, 1 MaTepuana Tpy6 - Tabnuupl LLleBenesa.

K =10001 £, rge: 1000/ - yaenbHble NOTEPU;

£ ~ [/MHa yyacTka.

EcTb Tabnuubl ANS ONPeAENeHns «A», eCim NOTEPU ONPeAeNstTCS
no gopmyne:

Ir= Ir= 672
A -£ - BennyMHa COMPOTUBNEHNA Ha ydacTke A mE- b.
Tabnuupbl faHbl 4NS onpefeneHuns «A» npu paboTe B KBagpaTUYHOA

30He, NS onpejeneHns «A» npu paboTte B NEPEXOLHON 30He, T.e. Npu
V > 1,2 M/c BBOAWUTCA NONPABOYHbIV KOIPPULMEHT:

H=AT-K-£-0
K =ay).

Tabnmua 7.1

MonpaBoyHble KO3h(PULMEHTBI
K yAenbHOMY COMPOTUB/EHMIO A1 UYTYHHbIX Tpy6

Ywmc 02 03 04 0,5 0,6 0,7 0,8 0,9 1,0 11
Ko 141 128 12 115 1m0 1085 106 104 103 1015
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Tabnunubl He Bceraa yAo6HbI, HanpumMep, Npu pacyeTe caMOTeYHbIX
Tpy60npoBoAOB. B TakMx Cyyasx NPUMEHSOTCA annpoKCMMUPYOLLMe

(hopmyibl:

r=A :) —[A/191 CTa/IbHbIX U YYTYHHbIX (HE HOBbIX) TPYO:

K= 0,00179;
p=19 1T=51
[na acb6ecToLemMeHTHbIX Tpyo:
K= 0,0018; p = 1,85, T = 4,84.

3Ta hopmyna fOCTaTOYHO TOYHA B OCHOBHOM /151 NEPEXOHON 30HbI.

"MApPaBNNYECKMNIA pacyeT CeTU NPU CXeMe C MPOXOAHbLIM pe3epBya-
POM BbINOHAETCA Ha CMyyYaii MaKCMMabHO X031MCTBEHHOMO BOAOPa3-
60pa, Koraa noTepu B CETW UMEKOT HaMbO/bLLNE 3HAYEHMS U MPOBEPSIHOT
Ha NMPOMYCK MOXapHOro pacxoga nNpu OfHOBPEMEHHOM MaKCHMMasbHO
X035ACTBEHHOM BOJ0pa3bope.

7.4.5. T'vwgpaBnnyecknii - pacuét

PacyéT KO/bLIEBOIA CETY BbINO/HAETCA NMOC/NE TPACCUPOBKM CETK, ON-
pefeneHns ANHbI y4aCTKOB M Y3M10BbIX PAaCX0/0B.

MpefBapnTeNbHOE PacnpeseneHe pacxooB HasHavaeM, OpUEHTUPO-
BOYHO COG/H0Aas CrefytoLLyie YCoBuS:

—HanpaB/ieHne MOTOKOB Ha3HAYaeTCs Mo yyacTkaMm W3 YCoBuS,
4TOGbI BOAA ABUra/lach KpaTHaiwym NyTem K y3nam;

—B y3nax HeobX0AMMO CO6M0AeHMe GalaHca - CyMMa pacxofoB,
NPUTEKAIOLLMX K Y37y, O/KHA ObITb paBHA CYMME PacXOf0B, BblTEKAHD-
LLMX M3 y3Na NKC PaCXOf, COCPEAOTOUEHHBIN B Y3ne;

—115 06ecneyeHns HaleXXHOCTY PaboThl CETU MPW aBapun —apan-
NenbHble MarucTpany A0MKHbI ObITb B3aMMO3aMeHSIEMbIMU, T.e. Npu-
MEPHOE PaBEHCTBO ANAMETPOB A0/KHO ObITh;

—70/KeH co6/oAaThCa 6alaHCc NOTEPb Hanopa B KO/bLAX UK YC-
NOBMWE MMAPaBNNYECKOTO PAaBHOBECHS KOMEL, —B KaXK/0M KO/bLie CyMMa
MoTepb Ha yyacTKax, IAe Boga ABMXKETCS B O4HOM HanpaBneHU, A0/K-
Ha ObITb PaBHa CyMMe NOTEPb Hamopa Ha y4acTKax, rae Bofa ABUXETCS B
MPOTMBOMNO/OXHOM HanpPaBeHNN.

)quonbua: 0

161



PacnpefenieHne pacxofioB B KO/bLEBOM CETV B OT/INYME OT pacnpe-
JeNeHns pacxofoB B TYMNWKOBOM (pPa3BeTB/IEHHOW) CETU MOXET MMeTb
MHOXECTBO peLLeHu, T.K. BOfa MOXeT UATW K MecTam pa3bopa no MHo-
TUM MyTAM.

Tak Kak Mbl NepBoHaYa/ibHO OPMEHTUPOBOYHO HaMeyasiv pacxogbl
no y4yactkam, 1o O4r ¢ 0.

B TeXHMYeCcKMx pacyeTax CeTb CUMTAETCA YBA3AHHOM, eC/n MO0 Kax-
fomy konbly [Or < +£(0,3—9,5), a no koHTYpy A4r < + 01,5 m.

Korga J¥r > 0,5 TpebyeTcs yBsA3Ka CETH, T.€. UCMPaB/ieH e PacxoioB
Mo yyacTKam A1 NofyYeHus 4onyCTUMOW BEMUUHBLI AT

BBoanTCA NONpaBoOYHbIA pacxos,

Mo MecTy utepaumin (MeTog nocnefoBaTebHbIX NPUOAKeHWiA) J1o-
6auyeBa-Kpocca nonpaBoyHbIv pacxop onpesensercs rno gpopmyre:

Aq = __@!_r__ )

Or —anrebpanyeckas cyMma notepb Harnopa no Kosbly;

A1—conpoTtumseHne Ha yyactke 5 =A | ; F =Al .
Mo meTooy AHApuaLLeBa:

(P —ocpeHEHHOe 3HaYeHNe PAcUeTHOro Pacxoda Ans Kaxmoro
KO/bLIa;
E/1—apudmeTnyeckas cyMMa NoTepb Hanopa Ha y4dacTkKax KosblLia;

[r —HeyBs3ka No KonbLy (anrebpanyeckas CymMmma noTepb Harnopa).

MopAf0K BbINOMHEHUSA TMAPAB/MYECKOr0 pacyéTa:

1 TpaccupoBska ceTu.

2. OnpefeneHune yaenbHOro pacxoja CetTy U nyTeBbIX PacxXogos Ha
BCeX y4yacTKax.

3. 3ameHa paBHOMepPHO-pacnpeeneHHbIX MyTeBbIX PACXOL0B Pacxo-
Jamu, cocpefoTOYEHHbIMU B y3/iax.

4. MNpeaBapuTenbHOE pacnpefenieHne pacyeTHbIX PECYPCOB C YHETOM
PacxofioB B y3/1aX W Harpas/ieHWEM OCHOBHbIX PacxofoB Mo 6osee Ko-
POTKMM Tpaccam (Mpu 3TOM C/ieflyeT BbINONHATbL YC/I0BYE B3aumo3ame-
HAEMOCTU NINHUIA).
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Puc. 7.8. Cxema BbIMOMHEHUS TMAPAB/INYECKOrO pacyéta
KO/bLIEBO BOAOMPOBOAHOM CeTH

5. Mopg6op No HaMmeyeHHbIM pacyeTHbIM pacxodam no yyactkam (no
(hopmyne, Tabnmuam, rpagrikam) IKOHOMUYECKUX AVAMETPOB TPY6 CETH,
COOTBETCTBYHOLLMX IKOHOMUYECKUM CKOPOCTAM. Mpu TyLLeHUK noxapa
13 rnapaHToB i > 100 MM (He MeHee). BbluncneHne noTepb Hanopa Ha

y4yacTKax CeTu BbIMosHAeTCA no Tabnuuam Lilesenesa fr= 1000/ | nnu
no opmyne k —A1 a2
6. OnpegeneHne HeyBA3OK NOTepPb Hanopa B OTAE/IbHbIX KOMbLax,
paBHbIX anrebpanyeckoin cyMmme noTepb Ha BCEX yYacTKax Ko/bLa:
Al = Xr.

7. OnpefeneHne MornpasoYyHOro pacxoja B KaXAOM KOfibLe, ecniu
HeyBsi3Ka Nnonyynnacb HefonycTUMOoid. B konbuax, rae Heyssasku (Jr)
[0MYCTUMbI MOXHO NPUHATL Af = O;
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8. McnpaBneHue pacyeTHbIX PACXOA0B Ha BeIMUNHY AL AN YMEHb-
LLIEHUNS HEYBA3OK.

9. OnpefeneHve NOTepb Harnopa u HeyBsA30K NOTEPL HAMOPA B KOJib-
Liax.

YKasaHHble onepauun (c n.6 no n. 10) NOBTOPAIOT 40 Tex Mop fnoka
HeyBA3KU B KO/bLAax He cTtaHyT < 0,3—0,5 m.

PacueT ceTu BK/THOYAET eLLie onpejeneHne CKOPOCTEN Ha pacyeTHbIX
yyacTKax, Nbe30MEeTPUYECKNX OTMETOK Y CBOOOLHbIX HAMOPOB B y3/1ax
CeTW.

OKoHYaTe nbHble rMApaBINYECKME 3/IEMEHTbI HAHOCATCA Ha pacyeT-
HYO CXemy:

1<1

HeyBs3ka no koHTYpy JA <+ 15 npu onpegeneHnn CBOOOAHLIX
HanopoB B y3/1ax CETN 1 OMpeaeNeHnm BbICOTbl BOAOHAMOPHOMN GaLLHW.

7.4.6. PacuéT ceTn Ha C/ly4ail NOXKapPOTYLLEHMS

B cooteetctBuM ¢ K.MK 2.04.02-97 npMHMMalOTCA HOPMbI Ha no-
YKapoTyLLUeHWe, KOMYeCTBO 04HOBPEMEHHBIX NOXapos.

Pacxopf BoAbl Ha MOXapoTyLUEHUe MPUHUMAETCS B 3aBUCUMOCTHU OT:

—UYUNCNEHHOCTMN HaCeNeHNS;

—CTeneHn OFHeCTOMKOCTU 3[aHNS;

—3TaKHOCTU 3aCTPONKU;

—OT 00bEMa 34aHNA NPOMMNPELNPUATHUS.

Harnpumep, Npu YNCNEHHOCTU HaCceIeHUA [0 5 ThIC. YeN0BEK M 3TaX-
HOCTW 10 2-X 3TaXKell HOpMa Ha HapyXXHOe NoXapoTyLUeHWe NPUHUMAET-
ca 10 n/cek (KMK, 2.04.02.97).

Hopma Ha BHYTpeHHee NoxapoTyLUeHVe NPUHNMAETCS B 3aBMCUMOC-
T OT BMECTUMOCTU 3faHuii cornacHo CHulM 11-30-76. Hanpumep, npu
BMecTumocTn 4o 300 Ye/loBEK HOpMa Ha BHYTPEHHEE MOXKapoTyLUEHMe
npuHumaetcs 5 n/cek.

Pa3nnualoT ABe CUCTEMbI MOXAPOTYLUEHUS: BbICOKOTO UM HU3KOro
[aBNeHNS.

1. CucTema BbICOKOIO fiaB/ieHMs 4151 TyLUeHVs noXkapa
PacuéTHbIli cBOOOAHbIV Hanop Hrowen =H3g+En+ tOwm;
rae:

H3p—BbIcoTa 34aHuUs;
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Purc.7.9. CucTeMbl NOXapOTYLLEHNA BbICOKOro (A)
1 Huskoro (B) pasneHus:
1 —ruapaHT; 2 —cCTeHAep; 3 — MNepefBu>KHOM MOXKapHbIi Hacoc

Ex—noTepun Hanopa B noxapHom pykase, EV/= 0.003851#2
1—nnuHa noxapHoro pykasa, M; 1= 120 wm;

g=5n/c —1lcTpys;
LNS 2-X 3TAKHOro 3aaHuna: A = 8+11.52+10 = 29.52 m.

MopaepXxnBaTb MOCTOSHHO TaKom Hanop HeaeKTUBHO. TOJSbKO
KaK BPEMEHHO [e/iCTBYIOLLYHO CUCTEMY MOXHO MCMO/b30BaTb CUCTEMY
BbICOKOIO [JaB/ieHus.

2. CuCTEMaA HU3KOI0 JaBfeHns AN NoXXapoTyLLeHUA

B ceTn co3gaéTesa Hanop, A0CTaTOuHbI Ans 3anycka Hacoca (H w= 10
M). B 0C060 HebnaronpumsaTHbIX Toukax Hw=7 m.

PacyéT ceTn Ha cnyyaii O4HOBPEMEHHOIO MPOMycKa MakcMMasibHO
XO03AACTBEHHOIO 1 NOXAPHOI0 pacxofa BbIMONHAETCA aHa/IOrMYHO nep-
BOMY C/ly4ato pacyéra.

Y3n0Bble pacxXofbl OCTAKTCA MPEXHUMU, 38 UCKHOYEHNEM BO3MOX-
HOI TOYKM NOXapa, B KOTOPOI Y3/10BOI pacxof yBe/IMYNBaEeTCA Ha Be-
JINYNHY NOXAapHOro pacxofa. 3Ta TOYKa BbIOMPAeTCa Kak camas yaaneH-
Has M BbICOKas.

K pacxofy HaCOCHOI CTaHLMKU NpubaBnseTCs pacxoj Ha TyLleHue
noxxapa:

(Zi.c.: *H.C + /}(I'IO)K.

JTOT pacyéT ABNgeTCA NPOBEPOYHBIM (MPOBEPSAETCA MPaBU/ILHOCTb
BblOpPaHHbIX AVAMETPOB).
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7.4.7. Pac4éT ceTn npu CxXxeme C KOHTpPpe3epByapom

Mpwn cxeme C KOHTPPE3ePBYapOM CeTb PacCUWUTbLIBAETCA Ha BOLOHA-
MOPHYI0 GaLLHI0 cnyyas paboTbl CETU:

1—cnyyait MakcMManbHO X03AACTBEHHOT0 BOA03a60pa;

2 —cnyyaii 0fHOBPEMEHHOIO NMPOMYCKa MaKCUMasibHO X035ACTBEH-
HOTO ¥ NOXapPHOr0 Pacx0/oB.;

3- cnyvali nofjayun Bofbl TPAH3UTOM B BOZOHAMOPHYHO GaLLH}O.

Mpy MakcUMaibHO X035CTBEHHOM BOA00TOOpPE B CETh NoAaéTCA pac-
XO0[1 OT HACOCHOW CTaHUUKN 1 BOJOHAMOPHO GalLiHW.

= |D|'1n*p'n .
p ’ ~ 4T1ax ~ AHc'

rae:

Urx~ Pacxof, nofaBaemblii Npy MakCUManbHO X035ACTBEHHOM BO-
[100TOOpE;

PHcea PTax~ onpefenseTcs no cTyrneH4aTomy rpagmky BogonoTpes-
NeHNsA 1 paboTbl HACOCHOM CTaHLUN.

Mocne npefABapuTeIbHOrO pacrnpeAeneHns pacxo4oB pacyeT BbIMo/i-
HAeTCA N0 MeToAy AHApUsLLEBA C UCMO/b30BaHKeM Tabnumy, LLlesenesa.

Ha yyacTkax ceTu, NpUMbIKaKoLWMX K BOLOHANOPHON balluHe, gma-
METpPbI TPY6 Ha3HauatoTCs U3 YCNOBUSA MPOMYCKa pacXoAa HaCOCHOM CTaH-
LK B BOAOHAMOPHYHO GaLLIHIO.

[ns cnyyas 04HOBPEMEHHOI0 NMPONyCKa MakCMMasibHOro pacxoa v
pacxofa Ha NoXapoTyLUeHWe Pacxog 0T HACOCHOW CTaHLUW NOLAeTCs:

Re —8,c% R
Pacxof NocTynaroLmin 0T BOAOHAMNOPHOM GallHu:

AGem max "HC.

Mpw BbINOAHEHWW TMAPABIMYECKOrO pacyéTa Ha Cny4ail TpaH3uTa
pacxoj, HaCOCHOW CTaHLUK NOCTYMaeT B BOAOHANOPHYHO OalLLHIO f
[ns atoro cnyyas pacyéta Y<V = 0.9-1.0 m/cek.

7.4.8. TIOCTpPOEHME MbE3OMETPUYECKUX NUHWif
N onpefeneHne CBOGOAHLIX HAropoB

Mocne BbINOMHEHWS TMAPaBINYECKOr0 pacuéTa CTPOSATCS IMHUN Mbe-
30MeTPUYECKMX HAMOPOB 1 OMNpeaenstoTCs CBOOG0AHbIE HaMopPbI B y3nax
CeTU. B ANKTYIOLLEI TOUKe camasi BbICOKas U yaaneHHas 0T HaCOCHOIA
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CTaHLUMN Ha3HAYaeTC MUHUMa bHbI CBOOOAHBIA HAMOP B 3aBUCUMOCTH
OT aTaXHOCTK 3acTpolikn. CornacHo KMK 2.04.02.97:

H_ = 10 M —0ofHOo3TaXKHoe 3AaHue;
A = 14 M —BYX3TaXHOE 34aHue 1 1.4,
Onpefenserca 0TMeTKa Nbe30/IMHUN: Mbe3.0TM. = 0TM.3eMn + H®B

[nsa onpegeneHns 0TMETKMN Mbe30/IMHUN B OCTa/IbHbIX TOUKaX K OT-
METKe Mbe30/IMHMIN B AVNKTYIOLE TOUKe NpubasnseTca BesMyYnHa no-
Tepb Hanopa Ha y4yacTKax CETW, 3HaYeHWs KOTOPbIX MPUHMMAKOTCS MO
pesynbTaTam rmapaBanyeckoro pacyéra. JINHUM Nbe30MeTPUYECKMX Ha-
MOPOB CTPOATCA AN BCEX CNyYyaeB paboTbl CETV NPM CXeMax C MPOX0A-
HbIM 1 KOHTPPE3epBYyapoM.

Mpn NOCTPOEHUMN IMHUN NbE3OMETPUYECKMX HAMOPOB Ha Cyuai
NOXapOTYLLUEHNS CBOOOAHbIA HANoOp B AMKTYIOLLE TOUKE Ha3HaYaeTcs
paBHbIM KO M - 411 CUCTEMbI MOXAPOTYLLEHNS HU3KOTO [aB/EHNS.

BbicoTa BOAOHANOPHO GalliHM ONpeaenseTcs Kak:

H,6 = 23+ Hcsl+ + Kea. ~ 2eb

Hax —CcBOGOAHBIA HAaMop B ANKTYHOLLEN TOUKE;
- CyMMa MoTepb Hanopa Ha PacCTOSHUM OT ANKTYHOLLEA TOYKM [0
BO/JI0HAMOPHO 6allHuK;
K —BbICOTa €105 BOABI B pe3epByape 6allHu;
2~ OTMETKM 3eM/U B UKTYIOLLEN TOUKE 1 B TOUKE pacro-
NOXeHIst BOZAOHAMOPHOM GaLLH.

7.4.9. YCTpOICTBO BOAONPOBOAHON CETU

7.4.9.1. Tpy6bbl, NpYMeHsiEMble MPU YCTPOWCTBE
BOJOMPOBOAHOM CETW, UX COEAUHEHUE

Bbibop matepuana Tpy6 npeAcTaBnsieT OTBETCTBEHHYIO 3afady, Tak
KakK UX CTOMMOCTb B OFPOMHO# Mepe onpefenseT 3aTpatbl Mo BCeli cuc-
Teme BOLOCHaOXEHUSA B LiE/IOM.

K Tpy6onposoaam NpeabsaBnsoT psij TpeboBaHuiA.

BogonpoBogHas ceTb JO/MKHA YA0BNETBOPATL CeAytoLmm Tpebosa-
HUAM:

1) NPOYHOCTL - BbIAEPXKMBATb BHELLHEE Y BHYTPEHHEE [aB/iEHME;

2) BOAOMNPOHNLAEMOCTb;
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3) LONrOBEYHOCTb;

4) rNafKocTb CTeH;

5) 6bICTPOE 1 HaEXHOE COeAMNHEHNE.

BoponpoBogHas ceTb, Kak Nt060e COOpy)KeHue, [O/MKHA 0TBeYaTb
Tpe6oBaHNAM 3KOHOMUYHOCTMU.

CTposiLymecs B HaCTOsLLee BPeMs CETU U BOLOBOAbI XapaKTepu3yoT-
€Al 3HaUMTe/IbHbIMY 06beMaMu 1 TPYL0EMKOCTbIO CTPOUTESTbHBIX Y MOH-
TaXKHbIX PaboT, a TaKkXKe C/I0KHOCTHI0 UHXEHEPHbBIX PeLleHWid. MoaTomy
Heo6xo4MMa fa/ibHelLLas MHAYCTPUaIn3aLns CTPOUTEbHBIX N MOHTaX-
HbIX paboT, NpeAycmaTpuBatoLLas Ncnoab3oBaHne CO0PHbIX KOHCTPYK-
LM, N3roTaB/IMBaeMbIX Ha 3aBOJax M MOHTUPYEMbIX Ha CTPOUTE/TbHbIX
nnoLaaKax.

B HanbonbLlen mepe 3TMM TpeboBaHMAM OTBeYaroT TpyObl 3aBOA-
CKOro 13roToBfieHns, obecneymsatoLLme NerkocTb, 6bICTPOTY U HafeX-
HOCTb MOHTaXa CTbIKOBbIX COeNUHEHWIA 1 Y3/108B.

B cuctemax BogOCHa6XeHWS AOMKHBI MPUMEHSATLCSA TPYO6bI, MaTepu-
aNbl KOTOPbIX 6e3BpefHbl A5 300P0Bbs YenioBeKa. TpPybbl 40MKHbI 06-
NafaTtb BbICOKUMU aHTUKOPPO3MOHHbLIMM CBONCTBaMM MO OTHOLLUEHMIO K
BO3/ENCTBUIO TPAHCMOPTMPYEMON BOAbI, MOA3EMHbIX BOA, PyHTa, 61yx-
JatoWwmnx TOKOB 1 T.M. MMpaBUbHbIA BbIGOP MaTepunana U MOKPbITUS
TPy6 NPUMEHNTE/IBHO K KOHKPETHBIM YCOBUSAM CTPOMTENLCTBA U 3KC-
nayatauuy No3BONSET 3HAUNTENILHO YBENNUNUTL CPOK UX CNYXKObI Y CHU-
3UTb 9KCMNJyaTaUMOHHbIE pacxojpl.

LLlepoxoBaTOCTb BHYTPEHHEN NOBEPXHOCTU TPY6 BIMAET Ha 3aTparbl
3HEprum no TPaHCNOPTMPOBaHMIO BOAbl. [103TOMY BHYTPEHHSS MOBEPX-
HOCTb [0/1KHa ObITb [1aAKOIN Y HE N3MEHATLCA B NPOLIECCe 3KCMyaTa-
LMK, 3TO 3aBUCUT OT NPUMEHSAEMOr0 MaTepuana, TeXHOMorm N3roTos-
NeHWs, KayecTBa TPaHCMOPTUPYEMON BOAbI, BUAA BHYTPEHHErO MOKPbI-
TS,

HapgexxHocTb paboTbl Tpy60ONPOBOAa BO MHOFOM OrnpeenseTcsa npa-
BU/IbHbIM BbIGOPOM NMPOYHOCTHbLIX XapPaKTEPUCTUK U UX COOTBETCTBUEM
BHELUHMM N BHYTPEHHVM Harpy3kam, BO3LeNCTBYIOLMM Ha Tpy6onpo-
BoA. Kpome Toro, Tpy6bl U X COeANHEHNS JO/MKHbI OCTaBaTbCA repme-
TUYHbLIMW B MPOLECCe BCEro nepuoga akcnayatauuu. OT 3TOro 3aBUCAT
9KOHOMWYHOCTb N HaJEeXHOCTb CUCTEMbI MOAAYM U pacnpeaeneHuns Boabl,
aTaKKe ee caHUTapHOE COCTOSIHUE.

[ins cTpouTenbCcTBa HaMOPHbIX BOLCBOAOB U CETEN MPUMEHSAIOT CTalb-
Hbl€, YyTYHHble, aC6eCTOLeMEHTHbIE, M/1aCTMACcCOBbIE, XKe/le300eTOHHbIe
N gpyrve Tpy6bl, Aa 6e3HanopHbIX —OeTOHHbIe TPY6bI, a TakkKe OT-
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KpbITble KaHa/bl U3 OETOHA, XXene306eTOHa UK 3eMIsHbIE C OfeX/0M
[lHa N OTKOCOB pPa3/InvyHOro Tuna.

UyryHHble Tpybbl 4151 HaMOPHbIX BOAOBOAOB U CETel NMPUMEHSIOT
[BYX TUMOB: TPYObI, N3roTaB/MBaeMble 13 CEPOro YyryHa MeToAamu LieH-
TPOGEXHOIO U NONYHEMPEPbLIBHOIO NNTbS AnameTpom 65—1000 mm ¢
pacTpyOHbIMU CTbIKOBbIMW COEANHEHUAMW, W TPYObI, N3rOTaB/NBaEMbIE
AnameTtpamm 100—300 MM CO CTbIKOBbIMW COEANHEHUAMM NOL PE3NHO-
Bble MaHXeTbl.

Tpy6bl AgnameTpom 65—300 MM BbIMYCKaOT ANUHOW 2—6 M, a Auna-
meTpom 400 MM 1 6onee —amMHon 5—10 m. TOCTbI npegycMaTpuBaloT
BbINMyCK Tpyb Tpex knaccoB —JITA, A u b, oTnnyawowmxca gpyr ot
Apyra TO/ILLMHONM CTEHOK W, CefloBaTe/IbHO, BbIAEPXXMBAOLLMX pa3iny-
HOe JaB/eHue.

[na coefmHeHns Tpy6 B MepBOM C/ly4vae UCMO/b3YOT CMeCh achecTa,
LieMeHTa 1 Bofbl. B KayecTBe HAOMBKM MPUMEHSAIOT NPOCMOSIEHHYIO NN
OUTYMUHN3NPOBAHHYIO NEHLKOBYIO Npsgb. KOHCTPYKUMSA COeaUHEHWT
aTMX Tpy6 nokaszaHa Ha puc. 3.9. Mpu CoeAMHEHUN LUAVHAPUYECKINT
KOHeL, Tpy6 1BBOAAT B pacTpyb 2 yNOXeHHOMN Tpy6bl Tak, YT06bI 3a30p
MEXAY rNafKMM KOHLLOM 1 YNOPHOI NMOBEPXHOCTLIO pacTpyba cocTassin
5—10 MM B 3aBMCMMOCTM OT ArameTpa Tpy6. o Hauana 3afenkn CTbIKOB
TPYObl LEHTPYHOT. 3aTem pacTpyOHYHO Le/b YNIOTHAIOT NeHbKOBOW Nps-
Obto 3 AN obecreyeHns BOAOHENPOHMLAEMOCTU CTbIKOBOrO COeAUHe-
HUS.

[na ynep>xaHua npagu ot BbILaBNNBAHUA TMAPABANYECKUM [aBne-
HMEM YCTpamBatOT acbecToLEMEHTHbIN 3aMoK 4. Mpy HE06X0AMMOCTM
3alnTbl acbecToLeMeHTa OT arpecCMBHOIO BO3AENCTBUSA PyHTa U Noj-
3eMHbIX BOZ pacTpyOHYHO Wenb Ha ry6uHy 2—3 MM 3aro/iHAKT U30N1-
Lueit 5, cocTosILLER 13 TPYHTOBOI KpacKy U MacTUKWU. BHyTpeHHee uc-
nbiTaTe/lbHOE 1 paboyee AaB/eHne CMOHTYPOBAHHOIO TPy6onNpoBoAa Ha-
3HaYaloT B 3aBMCUMOCTHM OT K/acca Tpy6 1 BHELLHNX Harpy3ok. OHW He
AO0/MKHbI ObITb BbllLie COOTBETCTBEHHO 1,51 1 MIMa. Mpu rnybuHe 3ano-
XeHuna o 4 M 1 anameTpe Tpybonposoga Ao 300 MM, Kak npasuso,
yKnafibIBatoT Tpy6bl Knacca [,

Mpw BbINONHEHWW COeAMHEHMNA TPYO yKa3zaHHbIM CMOCOO0M, HECMOTPS
Ha ero NPoCcToTYy U ANUTENbHOCTb MPUMEHEHNSA, He 0becneynBaeTcs pas-
HOMPOYHOCTb CTLIKOBOr0 COEJMHEHMNSA C OCHOBHbLIM MaTepmasiom Tpyo,
TpebyroTca 60/bLLMe 3aTpaTbl BPEMEHMW, He MOIHOCTHI0 UCMO/b3YHTCA
NPOYHOCTHbIE XapaKTepPUCTUKM caMuX TPyO; KPpOMe TOro, aToT Crnocob
He MexXaHV3MpPOoBaH.
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CTbIKOBbIE COEAIMHEHUNSA Ha PE3UHOBBIX YNNOTHUTENsX T16KMe, 06ec-
MeynBatoT PaBHOMPOYHOCTL C TPYOOI, repMeTUHHOCTL TPY60NpoBoa Npu
0CeBOM CMelleHun Ao 15 MM 1 yrnosoi gecopmauun o 3—4 rpaf.
MOHTaX CTbIKOBbIX COeANHEHWI MEXaHW3MPOBaH, BC/IELCTBUE Yero Co-
KpalyaeTcs TPYA0eMKOCTb U rapaHTUPYETCS BbICOKOE KayecTBO paboT.

BBuay paBHOMPOYHOCTH CTHIKOBOrO COEAMHEHUS C TPYOOI MaKcu-
Ma/IbHble 3HaYeHUs UCMbITaTe/IbHbIX U paboumx AaBfeHUiA MOryT 6biTb
60/1ee BbICOKMMMW MO CPABHEHMIO C UX 3HAYEHUAMU A4N1 TPYO CO CThbIKO-
BbIMU COefMHEeHUAMMW MOJ 3ayekaHKy. B pactpy6e Tpybbl 2 nmeetcs
BHYTPEHHWIA KONbLEBOV Na3, B KOTOPbIN 3aK/a/blBaeTCcs rpedbeHb pesu-
HOBOW MaHXeTbl 3. F'epmeTmr3aLms CTbiKa 06ecrneymBaeTCs 3a CUET 06XKa-
TUS CPeAHEN YaCTW MaHXeTbl NPW MOHTaXe U CaMOYM/I0THEHNA MaHXXe-
Tbl MNP TMAPABINYECKOM AaBneHMn. MaHXeTbl U3roTaBvMBaroT 13 pe-
3VHbI, He coflepXKallleil BpeAHbIX BELLECTB, BIMAIOLMX HA BKYC, LiBET U
3anax Bofbl. MOHTaX Tpy6 NpoM3BOAAT Creaytowmm o6pasom. B Kosib-
LIeBOI Na3 pacTpyba BKIaAbIBalOT YNIOTHUTENbHYIO MaHXeTy. Hapyx-
HbI KOHeL, LWINHAPUYECKOI YacT 1 MOHTMpPYeMOl TpyObl CMasblBatoT
rpaMTHO-INNLEPUHOBOI CMa3KoM. 3aTeM KOHeL, MOHTUPYEMOIA Tpy6bl
C NOMOLLbHO CMELMabHOro MOHTaXXHOI0 YCTPOCTBA BBOAAT B pacTpy6
YNOXEHHOW TPYyObI.

BozonpoBogHble CETU M3 YYTYHHbIX TPY6 MOHTMPYHOT C UCMO/b30Ba-
HMEM YYTYHHbIX (hacoHHbIX yacTeit (no FOCT 5525—88) pasnuuHoli
thopmbl ¢ pacTpybamu 1 tnaHuamu. OHM NO3BOMSAT U3MEHATb Ha-
npaB/ieHNEe NIMHUIA, KaK B FOPU30HTa/IbHOM, TaK U B BEPTUKa/IbHOM Mnioc-
kocT. C MX MOMOLLBI Ha BOAOMPOBOAHbIX NIMHWUAX YCTaHaB/IUBAKOT
HeobXoMMYL0 apMaTypy 1 yCTpavBatoT 0TBETBEHUS. [1pu 0TCyTCTBUM
YyryHHbIX (PACOHHBIX YacTeli NPUMEHSIIOT HeCTaHAAPTHbIE CTa/IbHbIe CBap-
Hble PacoHHbIe YacTu.

OCHOBHO€ JOCTOMHCTBO YYr'YHHbIX TPY6 —YyCTOMUYMBOCTb K NOYBEH-
HOW KOpPO3un (Y4yryHHble Tpyobl MoryT cny>utb go 100 net). K Hego-
cTaTkam YyryHHbIX TPy6 MOXKHO OTHECTU:

a) MeHbLLYH MeXaHUYeCKyo MPOYHOCTb. HanprmMep, No cpaBHEHMIO
¢ Tpy6amu 13 cTanu;

6) 60/bLUVE 3aTpaThl MeTasINa U3-3a TOMLLMHDBI CTEH;

B) 4OPOroBU3HY;

r) TPYAHOCTb COeUHEHUS;

[) HeOOX0AMMOCTb CneLnanbHbIX PACOHHbIX YacTel.

UyryHHble Tpy6bl NPUMEHSAIOTCA NPKU YCTPOICTBE pacnpesennTeslb-
HOI CeTV 1 BOLOBOAOB Masioro AuameTpa.
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Puc. 7.11. CoefuHeHWe YyryHHbIX Tpyo:

a) 1 —rnagkuii KoHeL; 6) 1 - rnagkuii KoHeL;
2 —pacLUMpeHHbIii KoHeL,; 2 —pacLUMpeHHbIi KOHeL;
3 —npocmoneHHas npsfb 3 —pe3nHOBas MaH>keTa;

4 —acbecToueMeHT

CTa/bHble TPYObl BbIMyCKatOT B LUMPOKOM [Mana3oHe AMaMeTpos,
TO/NILLMH CTEHOK, MapoK CTa/in U Pas3INyHbIX KNaccoB TOYHOCTU. OHU
0651afat0T BbICOKOW MPOYHOCTLH), OTHOCUTE/IbHO HEGO/bLLIOW MacCoi,
NNaCTUYHOCTHIO U MPUMEHSOTCA NPU UHAYCTPUAIbHOM MOHTAXKE.

HepoctaTkamu CTanbHbIX TPy ABNAOTCA NOABEPXKEHHOCTL KOPPO-
311 1 3apacTaHnIO, MeHbLLWI CPOK CNY>KObl MO CPABHEHWNIO CO CPOKOM
CNy>Obl HEMETANIIMYECKNX TPY6, BO3pacTaHWe rapaBINYeckoro conpo-
TUB/IEHUA B NPOLECCe 3KCnyaTauum, ecin He npeaycMaTpuBaroTcs co-
OTBETCTBYHOLLYE MEPbI.

/13-3a HEO6XOAUMOCTN IKOHOMUKN MeTas1a MPUMEHEHMNE CTaNbHbIX
Tpy6 CTPOro orpaHnumBaeTcs. 4nsa CTafbHbIX HapyXXHbIX TPy60NpoBo-
[0B CUCTEM BOAOCHAOXEHWS MPUMEHSIOT CBapHble TPYObl AVamMeTpoMm 40
1600 mm cregyrowmnx BUAO0B:

- npsMoLuoBHble Nno MOCT 10704-91*, TOCT 10706-76* nu TOCT
10705-80;

—cnupasnbHo-LwoBHble No TOCT 8696-74%;

—CNMPasIbHO-LLOBHbIE TOHKOCTEHHbIE No TY 102-39-84;

- BogorasonposogHble rno NOCT 3262-75*.

MpuMeHeHNe 6eCLLOBHBIX CTa/IbHbIX TPYO LienecoobpasHo B Crydae,
eC/ pacyeTOM Ha NPOYHOCTb YCTaHOB/IEHA HEBO3MOXHOCTb UCMO/b30-
BaHWA CBapHbIX TPYyO.

CapHble TpyO6bl M3roTaBINBAOT U3 Pa3INYHbBIX CTalei, OTanYato-
LMXCA XMMUYECKMM COCTaBOM U MEXaHUYEeCK1MU CBOCTBaMM.

3TN KayecTBa CTa/IM PerfaMeHTUPYOTCA CeayowmnMmn cTaHaap-
Tamu:
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—IOCT 380—88* —Ha yrnepoancTyt CTab 00bIKHOBEHHOMO Ka-
YecTBa, MPUMEHSAEMYIO AN U3rOTOB/IEHUS NPSAMOLLOBHBIX, CMPa/ibHO-
LLIOBHbIX M BOAOra3onpoBOAHbLIX TPy6;

—IOCT 19281—89 —Ha HM3KO0NernpoBaHHYH BbICOKOKAYECTBEH-
HYO TO/ICTO/IMCTOBYIO U LUMPOKOMO/IOCHYIO CTaslb, MPUMEHAEMYIO AnA
n3rotosneHns npamoLuosHbix (TOCT 10706-76*) n cnvpanbHO-LI0B-
HbIX (TOCT 8696-74*) Tpy6.

CranbHble Tpy6bl usrotasnmeatotca no NOCT 10704—76 guameT-
pom fo 1600 MM, gnnHoin 4—19 m.

Tpy6bl paccumTaHbl Ha gaeneHve o P =16 atm. (1.6 MMMa), i go
1600 mm, anvHa 1—15 m.

CrasibHble ra3oBoL0MNPOBOAHbIE TPYObI MMEIOT pe3bboBoe coefuHe-
HVe 1 N3roTaB/IMBAIOTCA AnameTpoM (cl= 13.5—165 mm).

OCHOBHOM Hefj0CTaTOK CTa/lbHbIX TPYO —10/BEPXXEHHOCTb MOYBEH-
HOIn KOPPO3MMN.

OCHOBHOe JOCTOVMHCTBO CTa/IbHbIX TPYO - BbIAEPXKMBAIOT BHELLHME
Harpysku.

Hanb6onee LWIMPOKO NPUMEHSIOTCSA TPYObI 13 YINEPOANCTbIX CTanel
06bIKHOBEHHOr0 KayecTBa Kak Hanbosee feLlesble U MeHee AeuunT-
Hble. TpyObl M3 HU3KO/IErMPOBAHHbIX BbICOKOKAYECTBEHHbIX CTaslel Npu-
MEHSIHOT NP CTPOUTENBCTBE 1 IKCMyaTaLmMmn Tpy6onpoBOLOB B YC10BU-
X HU3KUX Temnepatyp, npnénnsntensHo 20 °C 1 HUXKe, a Takke npu
60nee BbICOKMX TeMMepaTypax, eciiv 06ecrneymBaeTcs IKOHOMUA CTa/ I B
pe3y/ibTaTe UCMo/b30BaHUA TPY6 C MEHBLUUMY TOSILLMHAMY CTEHOK, YeM
y TpY6 13 YrnepoaucTbixX ctaneii 06bIKHOBEHHOIO KayecTBa.

B cooTBETCTBUM C NPOYHOCTHBLIMY pacyeTaMun LuameTpbl Tpy6 B
CUCTeMax BOLOCHABXEHNSA 3aBUCAT OT TOMLLUMHBI CTEHKN 8:

8, MM 2,84 40 6~16
MM 400 500-1000 > 1000

BbinyckaroT Tpy6bl pa3MyHbIX PYNM ¢ rapaHTMell Kak BCeX, Tak 1
OTZENbHbIX XapaKTEPUCTUK: MEXAHNYECKMX CBOWCTB, XMMMNYECKOTO CO-
CTaBa, UCMbITATENIbHOIO 1aB/IEHUS.

Kpome Toro, Tpy6bl, UMEHLLME OfNHAKOBbIE FapaHTUPOBaHHbIE Me-
XaHUYECKMe XapaKTePUCTUKI, MOTYT GbITb M3rOTOB/EHbI U3 CTasei, No-
NyYeHHBbIX PasNYHbIMK CNOCOGAMM.

BbiGOp MapKu CTanm NpousBoAAT N0 HOPMUPYEMbIM CTaHAapTamm
MoKasaTensM CTa/ln U MEXaHUYeCKUM CBOICTBAM, a NMpK 1X OTCYTCTBUM
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—Tn0 3HAYEHWNIO rapaHTUPYemMoro UCMbITaTeIbHONO MMAPaBANYECKOro
[laBneHus Tpyoel.

Tpy6bl U3 YrNepoancToin 06bIKHOBEHHOTO KayecTBa KUNALLei cTanu
(KIT) xapakTepun3yoTcs X1afHOMOMKOCTbHO, B CBA3M C YeM UX He Criedy-
eT NMPUMEHATb NPW CTPOUTENLCTBE W 3KCNyaTauumn Tpy60onpoBoLOB B
YCNoBUAX HU3KMX TemnepaTyp (MuHyc 10—20 °C).

Tpy6bl 13 nonycnokoiHoii (MC) n cnokoiiHol (CIM) ctanm obnaga-
tOT MEHbLLEN CKNOHHOCTBLIO K XNa4HOMIOMKOCTM, NO3TOMY UX NPUMEHS-
tOT NPV CTPOUTENLCTBE M 3KCI/yaTauuy B yCNoBuax 60/1ee HU3KUX TeM-
neparyp.

Tpy6bl N3 HU3KONErMPOBaHHbIX CTaNei LenecoobpasHo NPUMEHSTD,
Korfa B nepuoj CTPOUTENbCTBa M 3KCMyaTauum CTEHKM Tpyb MoryT
0X/1afnTbCA [0 BeCbMa HU3KMX TeMnepaTyp (MuHycC 20 °C 1 HUXe).

Tpy6bl 13 HEPXKABEIOLLEN CTa/IM UCNOML3YIOT B peareHTHOM X031~
CTBe A/151 TPaHCMOPTMPOBaHUS arpeccBHbLIX PacTBOPOB. /14 Bofo3abopa
NoA3eMHbIX BO/, NPUrofHbl 6eCLLOBHbIE 06CaHbIE U BYpPUbHbIE TPYObI.

BByAay TOro 4To OCHOBHbLIM CMOCOBOM COEAMHEHUSA CTasIbHbIX TPY6
ABNAETCH CBapKa, HEO6XO4MMO YUUTbIBATb MX CBAPMBAEMOCTb, KOTOpas
YXYALIAETCA C NOBbILEHNEM COfepXKaHus yrnepoga. pyu MoHTaxe y3-
NOB TPY6ONpPOBOAOB YNOTPEONAOT rHYTbIE, LUTAMNOCBapPHbIE U CBapHble
CTa/lbHble (haCOHHbIe YacTu, NprBapuBaemble K Tpy6am.

3awmTta Tpy6 0T KOppo3nmn

CpoK cny6bl MeTaNMYecKnx Tpy60npoBOA0B, HaEeXHOCTb 1 3(-
(heKTUBHOCTb MX 3KCMyaTaLuum onpesenstoTcs B OCHOBHOM CTeMeHbIo
3almMTbl MeTasNa OT KOPPO3UN.

BHYTpeHHSs KOpPO3nsa NPUBOANUT K PXKABEHUIO N YMEHbLLEHWIO
MPONYCKHOI cnocobHOCTH Tpybonposoo.. MNoTepn Hanopa B Tpy6ax,
NOABEPXKEHHbIX KOPPO3nK, yBeNMuMBaroTcA B 8—9 pas, a 3T0 yMeHbLua-
eT CPOK 3KcnayaTauuu Tpyb, UTO yBeNMUMBAET 3aTpaTbl HA PEMOHT K
3NIEeKTPO3HEPT NI,

CyLlecTBYIOT fiBa MeTOAa 3alMTbl MeTa/IMYeckmux Tpy6 0T KOppo-
3MK: NACCUBHbIA N aKTUBHbIA. K naccMBHOMY MeToAy OTHOCUTCS M30-
NAUNS HAPYXXHOI MM BHYTPEHHEN MOBEPXHOCTM TPY6 MM MOKPbLITUE
Tpy6 cneumnanbHbIMU 0607104KaMK, K aKTUBHOMY —3/1EKTPUYeCKas 3a-
LmTa.

YyryHHble TpyObl Ha 3aBOAaxX NOKPbLIBAKOT CreLMaibHbIMU aHTUKOP-
PO3VOHHbLIMW MaCTUKaMW, KOTOPbIE B TeUEHMe HEKOTOPOro BpeMeHu obec-
MeyMBatoT 3aLMTy OT KOPPO3UN.
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AHTVKOPPO3VMOHHYHO 3aLWMTY CTa/IbHbIX TPYO BbINOHAKOT nepes um
B npouecce UX yKnagku. 4ns Hapy>XHOW U30M5LUN UCMONb3YT BUTYM-
HO-MUHepa/IbHble, OUTYMHO-NONMMEPHbIE, NONIMMEPHbIE, 3TUIEHOBbIE 1
Jpyrvie NoKpbITUS.

B M1poBOIA NpaKTVKe CTPOUTENLCTBA META/IIMYECKMX BOLONPOBOA0B
NONyYUIn pacnpocTpaHeHne BHyTPEHHME MOKPbITUSA Ha OCHOBE LieMeH-
Ta. OHM MOryT HaHOCWUTbLCS KakK Ha HOBble TPyObl, TaK U Ha TpyoObl,
HaxoAsALLMecs B A/IMTE/IbHOM 3KCnyaTaumu.

CyLLecTByeT HECKO/IbKO COCO60B HaHECEHMS NOKPbITUI Ha HOBblE
Tpy6bl. HanbonbLuee pacnpocTpaHeHMe UMEET METOA LieHTpUgyrnposa-
HUS.

CpefCcTBOM 3aluThl AENCTBYHOLWMX TPY6OMNPOBOLOB OT KOPPO3WK
ABNAETCA OUYNCTKA BHYTPEHHEN MNOBEPXHOCTM U HAHECEHUE aHTUKOPPO-
3MOHHbIX NMOKPbITUIA. [ponyckHas cnocobHOCTL TPYOONPOBOAOB MOC/e
MPOYNCTKM cocTasnseT 95—97% nepBoHaYvanbHONW. 11 HaHeceHUs no-
KPbITUIA TaKXXe CyLLECTBYeT HECKO/IbKO CNOCODO0B B 3aBUCUMOCTM OT AN-
ameTpa TpybonpoBooB.

[ns co3faHns Ha BHYTPEHHEN NOBEPXHOCTM TPy6 NOUMEPHbIX MO-
KPbITWIA NPY BbINO/THEHUM PEMOHTHO-BOCCTaHOBUTE/IbHbIX paboT npu-
MEHSeTCH MeTOA NPOTACKMBaHUA BHYTPY 3KCNyaTUpyeMbIX TPy6onpo-
BOZ0B MN/IETei U3 NONNMEPHbIX TPYO.

LLINpOKO 1Cnosb3yoTcA NakKoOKpacoUvHble MOKPbITHSA, 06ecneymnsato-
LLine NPOCTOTY TEXHOMIOrMYECKOr0 MPOLLECCa, BbICOKYH MHAYCTpUamn3a-
LMIO U CPaBHUTENbHO HU3KYH CTOUMMOCTb.

3alMTa BHyTPEHHEN MOBEPXHOCTU TPYO MOXET ObITh 06ecneyeHa u
MeToamMu CTabuIm3aLnoHHO 06paboTKK BOApI.

K aKTMBHbIM MeToAaM 3aLiuTbl META/IIMYECKMX TPYOONPOBOLOB OT
KOPPO3MMN OTHOCUTCA KaTO4HaA 3allimTa, KOTopas OCHOBaHa Ha 3/1eKTpo-
XUMMWYECKOW Teopun KOpPo3nK. 3-3a He3HaUMTENbHbIX 3aTpaT 3N1eKT-
PO3HEPrUN 3TOT BUL, 3aLMThI LieSIecoobpaseH Kak AonoSHUTeIbHas Mepa.
K fononHWTeNbHBIM METOLaM OTHOCUTCS TaKkXKe Coco6 HaHECEHWS LMH-
KOBOI0 MOKPbITUS.

Tpy60onpoBoabl, YNOXKEHHbIE BAO/b 3NEKTPUPULMPOBAHHbIX JOPOT,
nojBepratoTcs LeliCTBUIO 6/1yXKAat0LWMX TOKOB. 04 UX BANSHUEM NPO-
NCXOANT paspyLUeHMe NOBEPXHOCTL TPyO. 3alumTa Tpyb OT nX AeicTBUS
COCTOMT B NpejoTBpaLLeHn 06pa3oBaHNs 3TUX TOKOB NyTeM crieuuasb-
HOro 060py0BaHNA PeNibCOBbIX NyTel 3NEeKTPOTPaHCNopTa.

YKene3o6eToHHbIe TPYObl 0611a4at0T KOPPO3MOHHOW YCTOWUMBOCTBIO,
ABNAKTCA AN3NEKTPUKAMU, CNOCOBHbI COXPaHATb B YCNOBUAX 3KCMNJTya-

175



TaLUWW rNagKyo NoBePXHOCTb, UMEIOT Mayto MeTanI0eMKOCTb U 60/1b-
LY 10/ITOBEYHOCTb. HeoCTaTKOM UX SBNSIETCS 60/bLUAs Macca.

Puc. 7.12. CoeAuHEHWe >Xene306eTOHHbIX TPY6, W3roTOBAEHHbIX
METOAOM BUGPOrMAPONPECCOBAHMA:
1 —pacTpy6; 2 —Hanps>KeHHas crnvpanbHas apmaTypa;
3 —pe3nHoBOe KOMbLO; 4 —BTYNOUHbI KOHel, Tpy6bi

MoOHTaX TpyObl Ha4YMHAKOT C TOrO, YTO Ha ee BTY/IOYHbLIA KOHeL,
Ha/leBaloT Pe3NHOBOE KOJbL. 3aTeM 3Ty TpyOy KpaHOM WUAn Tpy6OoyK-
NaflyMKOM OMYCKAKOT B TPaHLLe U LeHTPUPYIOT OTHOCUTENBbHO pacTpy-
6a YNOXKeHHON TPyObl. [anbHellni MOHTaX 3aK/K04aeTcs BO BBEAEHWM
BTY/IOYHOrO KOHLIA YKNaAblBaeMOi TPy6bl B pacTpyb YNOXEHHON ¢ of-
HOBPEMEHHbIM 3aKaTblBaHWEM PE3MHOBOI0 KO/bLia B pacTPyOHYHO LLESb.
MOHTaX OCYLLIECTB/IAETCA C MOMOLLLIO Pa3NNYHbIX MEXaHWU3MOB W1 MpU-
CMOCO6EHWIA.

CopTaMeHTOM nNpeayCcMOTPEHO M3rOTOBNEHME TPYO AnaMeTpom oT 500
Lo 1600 mm. B 3aBUCMMOCTM OT pacyeTHOro BHYTPEHHErO [aB/IeHNA B
Tpy60onpoBoAe TpyObl NOAPA3AENATCA Ha TPY Kiacca NPOYHOCTU. Tpy-
6bl | Knacca npefHa3Ha4veHbl 419 NPOKNaaKM TpybonpoBoOLOB C pacyeT-
HbIM BHYTpeHHUM fasneHvem 15 MMMa, Il - 1,0 MMa wu 11l knacca -
0,5 MMa. Ha 3aBoge Tpy6bl NofABepratoT UCMbITaHUAM Ha BOLOHENPO-
HUUaeMocTb gasfieHnem 0,6—1,8 MIla B 3aBMCMMOCTU OT K/acca.

Tpy6onpoBofbl BCEX KNacCoB B COOTBETCTBUM C TpebOBaHUAMM
TOCToOB JO/MKHbI YKNaAbIBaTbCA Ha rnyouHy 2—4 M [0 Bepxa TpyoObl B
3aBMCMMOCTU OT FPYHTOBbIX YC/IOBUIA, BPEMEHHOI Harpy3ku Ha noBepx-
HOCTb 3eM/I1, crnocoba ornvMpaHns Ha OCHOBAHWNE U CTEMeHN YMNIOTHEHNS
3aCbINKW.
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Kak Mnoka3sbIBaloT pacyeTbl, enie306eToHHbIe TPyObl BCEX AnameT-
POB MOXHO YKNafblBaTh Ha ry6uHy 4o 5 M 10 Bepxa Tpy6bl Ha NJI0CKoe
OCHOBaHMe M3 Me/IKUX MecyaHbIX FPYHTOB MPY HOPMasibHOW CTeneHu
YN/IOTHEHWNS Na3yX U pacyeTHOM BHYTPeHHeM fdasneHun o 1,0 Mlla.
[na yknaaku Tpy6 ¢ 60/ee BbICOKUM BHYTPEHHUM AaBNEHNEM TpebyeT-
CA CNpPOUIMPOBaHHOE TPYHTOBOE OCHOBaHWE MOJ BbIKPYXKY C Yr/I0M
oxsara 90—120° imbo 6eTOHHOe 1/ Kene306eTOHHOE OCHOBAHMe.

CylLuecTByeT JOKYMEHTALMSA Ha U3roTOB/IEHNE XKe/le306e TOHHbIX Ha-
MOPHbIX TPY6 CO CTaNbHbIM LIUIMHAPOM Ha AaBneHue Ao 1,0 MIMa. Xe-
Ne306eTOHHbIe TPYObl MOTYT NOABEPraTbCs KOPPO3UM, eCI OHU YII0XKe-
Hbl B arpecCUBHbIX rPyHTax, rhe BO3MOXHO B/IMSIHUE NMPOU3BOLACTBEH-
HbIX CTOYHBIX BOA M CU/TIbHOMUHEPa/IM30BaHHbIX arpecCUBHbIX MOL3EMHbIX
BOA. B aTOM c/iyyae Hapy>KHYO NOBEPXHOCTbL TPYO MOKPbLIBAKOT OUTY-
MoM unnmn Kysbacc-nakom.

Lns coeiMHEHNS Xene306eTOHHbIX TPY6 € TpyGamm 13 apyrnx marte-
pyanoB NPUMEHSAIOT CTa/lbHble CBapPHbIE BCTaBKW.

AcbecTouemMeHTHble Tpy6bl. VI3rotasnnearoTCcs Ha 3aBOfe M3 CMeCK
75—80% nopTnaHaLemeHTa 1 20—25% ac6ecToBOro BOMOKHA. ITU TPY-
6bl N3roTaBNNBAOTCA ANNMHOW 3—4 M 1 AnameTpoM Ao 500 MM, paccum-
TaHbl Ha AjaBfieHune 1o 12 atm.

AcbecToLemMeHTHble TPyObl MIMEOT MY(TOBOE COEANHEHNE, CTbIK 3a-
[leNbIBaeTCA Pe3snHOBbLIM KOSbL,OM.

Puc. 7.13. CoefnHeHVe ac6ecTOLEeMEHTHbIX Tpyo6:
1 —Tpyba; 2 —mydTa; 3 —pe3nHoBoe KObLO

OCHOBHbIe AOCTOMHCTBA aCOECTOLIEMEHTHbIX TPYO:
1. Manas TennonpoBo4HOCTb.

2. He nogBepxeHbl KOppo3nu.

3. ManeKTpuyHOCTb.

4. 'nagKocCTb CTEH.

5. JewleBnsHa.
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AcbecToLeMeHTHbIe TPy6bI Xpynku. [Npu yaapax B matepuane Tpyo
MOABMAKTCA HANPSAXKEHUA, KOTOPbIE MOTYT NPEBbILLATL JOMYCTUMbIE, U
B CTEHKE MOSABNANTCA TPELLVHbI, 06HAPY>KMBAOLLMECS NNLLL NPU TUA-
PaBNYECKMX UCTbITaHUAX. ACOECTOLIEMEHTHbIE TPYObl HEO6XOAMMO YK-
NafplBaTb B HEHAPYLUEHHBIA FPYHT, YTOObI MCKOUNTL MPOCAAKY.

AcbecToLeMeHTHble TPYObI BbinyckatoTcd no MOCT 539-80. Tpy6bl
nofpasaenstoTca Ha yeTblpe knacca: BT 6 (pabouee gasneHue 0,6 MIa);
BT 9 (0,9 MNa); BT 12 (1,2 MIMa) n BT 15 (1,5 MIMa). Pa6ounm
[aB/IEHNEM SBNAETCA MaKCUMaslbHOE TMApaB/MYeckoe [aB/ieHue, npu
KOTOPOM MOXeT ObITb MCMO/Ib30BaHa Tpy6a AaHHOIrO Knacca npu oTcyT-
CTBMM BHeELUHel Harpy3kun. Knacc Tpy6 onpefenstoT pacyeTom, B KOTO-
POM YUMTLIBAIOT YCI0BUSA 3KCNyaTaumm. TpyObl KaXXA0ro Knacca B 3a-
BUCMMOCTI OT BHELLUHEr0 AMameTpa 1 AAUHbI NOAPa3LeNsoTca Ha Tpu
Tuna. Tpy6bl NEPBOro Tuna BbiNyckatoT AnameTpoM 100—500 mMm, Anu-
Holi 3—4 m; BTOporo —anameTpom 200—500 MM, ANTMHON 5 M; TPEThLEro
- Aaunametpom 200 1 300 MM, 4JIMHOWA 6 M.

Tpy6bl CTLIKYHOT C NOMOLLBHO acbecToueMeHTHbIX MythT CAM no
FOCT 539-80 (puc. 3.13) uim yyryHHbIx Myt no MOCT 17584—72*
(pvic. 3.14). Ana ynioTHEHUA MPUMEHAKOT PE3NHOBbLIE KOMbLA. MOHTaX
Tpybonposoza ¢ npuMeHeHnem mydt tuna CAM npov3soanTCs cnemy-
oM 06pasom. B nasbl My(Tbl BCTaBNAKOT YNIOTHUTENbHbIE PE3NHO-
Bble KO/ibLa. 3aTeM My(Ty HaJBuUratoT Ha BCHO A/IMHY Ha KOHEL, Npuco-
efIMHAEMON TPpyObl, NOC/IEe Yero ee ONyCKatoT B TPAHLLIEH U LeHTPUpYoT
C paHee ynoXKeHHOW Tpy6oid. 15 HafBMraHns My(Tbl UICMOMb3YOT BUH-
TOBOV AOMKPAT, KOTOPbI yCTaHaB/IMBAIOT M 3aKPENAKOT Ha paHee yo-
YKEHHOW Tpyoe.

MnacTmaccoBble TPy6bl 061184aK0T PALAOM CBOWCTB, BbIFOAHO OT/N-
YaroLmMX UX oT TPYO M3 TPaAULMOHHBLIX MaTepuasioB. ST TPy6bI ierye
CTa/bHbIX TPY6 B 8—10 pa3, NnoTepyn Hanopa Ha TPEHUE B HUX NPUBAN3N-
TenbHO Ha 30% MeHbLLE, YeM B MeTaN/IMYeCKnX Tpybax. OHM He noj-
BEPXKEHbI 3M1IEKTPOXMMUNYECKOI KOPPO3WK, ANANEKT PUYHBI feLLEBbIe, Nlerye
COEAMHAOTCA.

MmapaBnnyecknii yaap, BO3HMUKatoLLMIA B TPy6ONpoBOJax U3 NnacT-
MacCOBbIX TPYy6, 3HaUMTENbHO Cnabee 13-3a 60/1ee HNU3KOro Moayns yn-
pyroct matepuana. OHW MMEKT MeHbLUYIO MacCy Mo CpaBHEHUIO C
ApyrvmMun Tpy6amun. BeposiTHOCTb paspyLUeHuns aTux Tpy60npoBoLoB Npu
3aMep3aHnn B HUX BOAbI Mana.

MnacTmaccoBble TPYObl MPUMEHAIOT ANS HAPY)XXHbIX CETE BOAOCHA0-
YXeHWS NOCeNKoB, NacTOULLHOIO, TOKa/IbHOrO U rPYMnoBOro CefbCKOXO0-
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3AACTBEHHOI0 BOAOCHa0XeHNs. OHW NePCNEKTUBHBI MPY NPOK/aAKe CeTel
B arPeCCUBHbIX FPyHTaX, B CEMCMNYECKUX paiioHax, B FOPUCTOM 1 600-
TUCTOI MECTHOCTHU, rAe NpPUMeHeHue Apyrnx Tpy6 CBA3aHO C JOMOMHU-
TeNbHbIMY 3aTpaTtaMu. OHaKOo MaacTMaccoBble TPyObl He 06/1a4at0T Bbl-
COKOW COMPOTMBASEMOCTbIO Pa3/aBnnBaHNIO N MMEOT 60/bLLIOIA KO3M-
(PMUMEHT IMHEHOI O PacLLUNPEHMS.

B cucTeMax BogoCHabXeHUA paspeLtaeTcs NPUMEHSTb NLLb Te TPY-
Obl 13 NOIMMEPHBIX MaTepuaioB, KOTOpble 06ecnevnBatoT CoXpaHeHne
KayecTBa BOoAbl. ON19 HAPY>XHbIX N BHYTPEHHWUX CETei BOLOCHAOXeHWS
NMPUMEHSAIOT M1aCTMACCOBbIE HANOPHbIE TPYOb! U3 NONUITUNEHA HUZKOM
nnotHoctn (MHM) » nonnatuneHa BbicOKo nnoTHocTw (MBIT) no
FOCT 18599-83*.

Hanbonee NonHblii psig HapyXXHbIX AnameTpoB (10—1200 mm) npea-
cTasfieH aTuM FOCToM Ha Tpy6bl M3 MOINITUIEHA BbICOKOI MIOTHOCTU
(NoNIM3aTMNEH HU3KOTO AaBneHns). Boinyck Tpy6 13 MONnaTUiIeHa H13-
KOM NN0THOCTM (MONMUITUIIEH BbICOKOIO jaBNeHNs) NpeLycMaTpuBatoT B
[AvanasoHe gnametpos 10—160 mMm.

YKa3aHHble TPyObl U3roTaBNMBatoT YeTbipex Bugos —/, 471, Umn T
Ha pabouee gaBneHne cooTBeTcTBeHHO 0,25; 0,4; 0,6 n 1,0 MIMa. 3n
[aB/IEHNA NMPUHMMAIOT U3 YC/IOBMS MPEANOoiaraeMoro Cpoka cyobl He
meHee 50 fieT npu Temnepatype Bogsl 20°C.

Tpy6bl HaNopHbIe 13 HEMNACTUMULMPOBAHHOIO NOIMBUHUAXIOPULA
(MBX) BbinyckatoT No TY 6-19-231-83. X M3roTaBNMBaOT YeTbIpeX
knaccos —CJ1, C, T n OT Ha gasneHue cooteetcTBeHHo 0,4; 0,6; 1,0 n
1,5 MTa B gnanasoHe gnameTtpos 10—315 Mm.

[ns cuctem BoLOCHABXEHNA MOTYT TakXKe NPUMEHATLCA HarnopHbIe
NoAnNPoNuIeHoBbIe TPYObI, BbinMyckaemble no TY 38-102-100-89 ana-
meTpamu 32—200 MM Ha pabouee aasneHue Ao 1,0 MIMa. C NOHWKeHNEM
Temnepartypbl NJ1aCTUYECKME CBONCTBA NNaCTMAacCoBbIX TPY6 yXyALLakoT-
cA, N03TOMY AO/MKHbI CO6Mt04aThCA TPeboBaHMSA Mo UX TPAHCMOPTUPOB-
Ke, pasrpyske, XpaHeHWo, MOHTaXy 1 cBapke. Mpu HU3KNX TeMneparty-
pax Hapy>XHOr0 BO34yXa Lie/ieco06pasHo NPUMeHSTb TPyObl 13 MNOINITH-
NeHa BbICOKOM M HU3KOW MAOTHOCTW.

Tun coeguHeHWn Tpy6 BbIOMPAIOT B 3aBUCMMOCTU OT KOHKPETHbIX
yCnoBuiA paboTbl M MPOKNaAKM TPYO6ONPOBOLOB, a TakxKe MaTepuana Tpyo
1 (haCOHHbIX YacTeld. HepazbeMHble COeaNHEHNS U3 NONNITUIEHA BbICO-
KOW M HWU3KOW MNOTHOCTM BbINONHAKOT C MOMOLLbIO CBaPKM KOHTaKT-
HbIM HarpeBoMm, a u3 MBX —CKnevBaHWEM WX ra30BOV MPYTKOBOIA
CBapKoIA.
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CoeaunHeHUs nNnacTMaccoBbIX TPY6 € TpybaMmn 13 gpyrux marepua-
JI0B BbIMOJHAIOT Ha (PnaHLax.

[Nns yknafbiBaemblX B FPYHT HaMOpPHbIX N1acTMacCcoBbIX Tpy6ornpo-
BOZOB CO CBapPHbLIMU U KNEeBbIMU COEAVHEHUAMU JINHENHAs KOMMEeH-
cauums TeMnepaTypHbIX Harnps>XeHWi, Kak npaBuo, He NpegycMmaTpu-
BaeTCs.

[N CHWKEeHUS 3TUX HaNPSXKEHWIA NMPU NPOKNALKE B IETHEE BPeMS
yKNnaaKy Tpy60rnpoBOLOB B TPAHLLIEH OCYLLECTB/IAIOT «3MEVKOMN».

C uenbto 3amefIeHns cTapeHms Tpy6bl N3 NNacTMacchl 40/MKHbI ObITb
3allMLLEeHbI OT NOMafaHNsA COMTHEYHbIX NyYeil.

B HekoTOpbIX Cy4yasx 4/ig TPaHCNOPTUPOBAHUA BOAb!I MOXHO NpU-
MEHSATb CTEK/ISHHbIE U (haHepHble TPYObl, BbIMYCKaeMble MPOMbILL/IEH-
HOCTbHO.

AHann3 JOCTOMHCTB N HeOCTaTKOB TPYO pas/IMyHbIX TUMOB N0O3BO-
NSeT NPaBUNbHO NPOU3BOAUTL UX BbIGOP AN MPUMEHEHNS B KOHKPET-
HbIX YC/OBUSX.

[ns cuctem BofoCHabXeHWs, Kak Npasuio, A0MKHbI MPUMEHSATLCS
HemeTanmyeckme Tpybbl. CTPOMTENLCTBO HAMOPHbLIX TPYOONPOBOAOB 13
YYTYHHbIX TPy B COOTBETCTBUM C TpeboBaHMAMN CHUIT pa3peluaeTtcs B
npesenax HaceneHHbIX MYyHKTOB, TEPPUTOPUIA MPOMBILLNEHHBIX U Ce/bC-
KOXO03MCTBEHHbIX 0OBEKTOB.

Mpwn paboumx gasneHusx cebie 1,5 MIMa gonyckaeTca npumeHe-
HVe CTanbHbIX TPY6. OHM TakXXe MOryT UCMO0/b30BaTLCA A5 MEPEXO0B
Moz Xe/Nle3HbIMM 1 aBTOMOOW/IbHbIMU JOpOraMu, Yepes oBparu 1 BOA-
Hble Nperpagpl, B MecTax nepecevyeHns Xo3aMCTBEHHO-NUTLEBOIO BOLO-
MpoBofa C CETAMU KaHanu3auuu, npv npokiagke TpyobonpoBoAoBs Mo
oriopam 3cTakag v B TyHHensaX. B BeYHOMep3/ibIX 1 NMPOCafoYHbIX FPYH-
Tax [ONYyCKaeTCA NMPUMEHEHUE KaK CTaslbHbIX, TaK U M1acTMAacCOBbIX

Tpyo.

"ny6rHa 3an10XXeHUs BOLONPOBOAHOM CeTU

"ny6rHa 3an0XeHns BOLONPOBOAHbLIX TPY6 Ha3HayaeTCs B yBA3Ke C
OPYTUMUN MHXEHEPHBIMW KOMMYHUKaUUAMK (KaHanm3auus, TenedyoH-
HbI1 Kabenb, ra3onpoBoA). B MecTax nepeceveHuns BOLOMNPOBOAA C ApY-
MMM KOMMYHUKaLUAMUN BEPTUKa/IbHOE PaCcCTOAHME MeXAY HUMW He
[AO/MKHO npeBbiwaTb 10 cMm. MNpwy nepecevyeHnn ¢ KaHanmsauuein Bogo-
MPOBOJ LO/MKEH pacnonaraTbCs BbliLLe.

"nybuHa 3anoXKeHns1 BOAOMNPOBOAHbLIX TPY6 HasHayaeTcs Ha 0,5 m
60/bLLEe FNYOMHbI MPOMEP3aHMs FPYHTA.
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"ny6viHa 3a/10)KeHNs MET/ITMYECKUX TPYO:

[LN1S1 CEBEPHbIX pPaiioHOB 3-35Mm;
[LNSi cpefiHei Nonochl 2,53 wm;
[INS OXKHbIX PailoHOB 1,255 m.

[ns 3aWmTbl TPY6 OT BHELLHEro BO3AENCTBMA 1 Neperpesa B Tensoe
BpeMsi rofla MMHUMasbHas rny6rHa 3a10XeHns He A0/MKHa ObITb MeHee

0,5 m.

1/1.9.2. ApmaTypa BOAOMPOBOAHOM CETM W BOAOBOAOB

[ns obecneyeHns HOPMasIbHOM 3KCMNyaTaLmMmy BOAONPOBOAHAA CETb
[0mKHa 6bITb 060py0BaHa apMaTypoid. TpybonpoBoaHas apmaTypa npega-
cTaBnseT cob0li KOMMNEKT YCTPOMCTB A1 PerynnpoBaHns, 06CnyXmBa-
HUS, PEMOHTA U 06ecrneYeHns HaaeXXHoM paboTbl CUCTEM BOAOCHaOXKe-
HUMS.

Mo Ha3HauyeHWto Tpy6ONpoBOAHasA apmaTypa OblBaeT CrefyHoLuX
BMZOB: a3paLyoHHas, Bogopa3bopHas, 3anopHas, 3anopHo-rnpeaoxpaHm-
Te/lbHas, NpefoxXpaHnuTesibHas, perynupytowas. OHa Lo/KHa 0TBeYaThb
psigy TpeboBaHWiA: COOTBETCTBOBATb BHELUHWM W BHYTPEHHUM Harpys-
Kam Ha Tpybonposog, obecrneynBaTs repMeTUYHOCTb, MMETb HE06X0AM-
Mble FMApaBnyeckune, KaBuTauMoHHbIE Y MPOTUBOKOPPO3UOHHbIE CBOWA-
CTBa, OTBeYaTb TPe6OBAHUAM HALEXHOCTH.

OCHOBHbIe NnapameTpbl apMaTypbl XapakTepusyrTcs AnaMeTpoM yc-
NIOBHOro npoxoga b , 3HayeHns KoToporo ycrtaHosneHbl FTOCTom, un
YCNOBHbIM AaBnieHneM Py—HanbonbLInM n36bITOYHbIM pabounm aasne-
Huem npu Temnepatype cpeabl 20 °C. B KaTanorax Tpy60npoBOAHOWA
apMaTypbl B AONO/THEHNE 0ObIYHO YKa3bIBalOT ee paboyee M NPob6HOe
[aBieHue.

AspalnoHHas apMaTypa ClyXXuUT A BrnycKa B BOLOMPOBOS U Bbl-
nycka 13 Hero Bosgyxa. OHa HeobxoamMa Ana yaaneHus Bo3ayxa, cKan-
NINBAIOLLLEr0Cs B MOBbILLIEHHbIX TOYKaX TPyOONpPoBoAa B nNpoLecce aKc-
nayataumMm v U3 y4acTKOB BOAOBOAOB MPWU MX 3aro/fIHEHUU BOLOW, a
TaKXXe 19 BryCKa B MecTa paspbIBOB CMJ/IOLHOCTY NMOTOKA, BO3HMKAIO-
LWMX NPY NEPeXoaHbIX peXxxumax, 1 B Tpy60npoBog nNpu nNiaHoOBOM UK
aBapUHOM OMOPOXKHEHUN €ro.

K aspaunoHHOI apMaType OTHOCATCA BaHTY3bl 1 K/anaHbl 15 BMycKa,
BbINYCKa 1 3aLLeM/IEHNS BO3AYXa.

BaHTy3bl N0Apa3aenstoTcs Ha LWapoBble, PblYaXHbIe U MEMOPaHHbIE.
B waposbix BaHTy3ax (puc. 3.15) npu 0TCYTCTBMM BO3AyXa B TPy6OMpo-
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BOZe BOZa NOAHUMAETCA U NPUKUMAET NONUITUIEHOBBIN Liap K 0TBep-
CTUO BTY/IKW. [pn CKOMIEHMN BO3LyXa B BEPXHel YacTy BaHTy3a Lap
OnycKaeTcs BMeCTe C BOZOM, OTBEPCTUE BTY/IKM OTKPbIBAETCH U BO3AYX
BbIXOAUT Hapy>xy. MpuHLMN LeACTBUA Pbl4aXXHOT 0 BaHTY3a aHa/10rMyeH
NPUHLMNY LelicTBMA LWapoBoro. MembpaHHble BaHTY3bl NpefHa3HaYeHbl
Kak Ons yaaneHus, Tak U 419 BNycka BO3dyxa B Tpybonposog npu
06pa3oBaHNM B HEM BaKyyMa. BaHTy3bl BbIMYCKaOTCA C AMAMETPOM NpU-
COeMHUTENBHOTO naTtpybka 50 MM 1 uaMeTpoM BbIMYCKHOMO OTBEp-
CTMA 3—8 MM. OHM paccumTaHbl Ha HeGO/bLUYHO MPON3BOAUTENIbHOCTb U
CMOCO6HbI BbIMyCKaTb BO3A4YX NPY [ABMIEHUN HWXKE, YeM B CUCTeMax
BOAOCHAOXeHUs. ITO CY)XKaeT 06/1aCTb MX MPUMEHEHMSI.

[ns Bnycka 1 Bbinycka 60/1blMX 06beMOB BO3AyXa UCMOMb3YHTCA
aBTOMaTUYecKMe KnanaHbl A5 Brycka U BbiMycka Bosgyxa (KBBB),
paspaboTaHHble BOATEO.

3Tn KnanaHbl BoinyckaoTca By —400—500 mm.

KnanaH gnsa Brycka u 3allemneHus sosgyxa (KB3B) npesHasHaueH
[Ns aBTOMaTUYeCcKOro Brycka Bo3fyxa B BOLOBOZ Mpu 06pa3oBaHUK B
HeM BakyyMa. OH NprMeHseTcs ANns NpeAoTBpaLLeHns rmapasinyecknx
YapoB, Ha4YMHAKLLNXCA C BOHbI MOHWXXEHWSA AaB/IEHNSA, 419 3aLLUTbI
TOHKOCTEHHbIX TPY6 OT AepopMaLiv B MOMEHT BO3HUKHOBEHUS BaKyy-
Ma Mpu MepexoiHbIX Pexvmax, A5 Brycka Bo3ayXxa Npy OropoXKHEHUN
BofoBoLoB. KB3B BbinyckaioTca By = 50 n 150 Mmm Ha Makcumasb-
Hyt0 nogavy Bo3gyxa 0,04-0,045 m3c. KBBB n KB3B paccuntaHbl Ha
fasneHune 1,6 MIMa. MaTepuan KnanaHoB —cCTasb, YyryH. MecTta nx
YCTaHOBKM ONpeAenstoT pacyeTaMmm NepexosHbiX NpoLeccos B Tpy60-
MpoBOJax.

C uenbto 0ropoXXKHeHUA TPYO6OMNPOBOAOB B MOHMKEHHbIX TOUKaX KaXK-
[lIOr0 PEMOHTHOIO Y4acTKa, a TakxKe B MecTax, NPUHATLIX 415 MPOMbIBKM
Tpy60NpoBOAOB Nepes chayelt B 3KCMyaTaumnio no OKOHYaHUM CTPOU-
TeNbCTBa WY NMOC/IE PEMOHTA, YCTaHaBNMBAKT BbIMyCKU.

Bbinyck npeacTaBnsieT co60i KOPOTKY TPYOy € 3afBUXKOM, Npu-
MbIKAIOLLYIO K HUXKHEI 4acTu ceuyeHns BoAoBoga. Ha YyryHHbIX BOJO-
BOZax NMPUMEHSAIOT CTaHAAPTHbIE BbIMYCKW, Ha CTa/IbHbIX —BbINYCK Npu-
BapMBalOT K TPyoGe.

Yepes BbINyCcK BOAa yAanseTca B BOLOCTOK, OBpar Wan KaHasy, a
€C/In 3TO HEeBO3MOXKHO, TO B MECTE PacrooXeHNs BbIMyCKOB Npegyc-
MaTpVBaKOT KOMOALb!, U3 KOTOPbIX BOAY OTKAYMBAKOT HACOCOM. JuameTp
BbIMYCKOB Ha3Ha4atoT 13 YC/I0BUS OMOPOXKHEHUA 0BCNYXXMBAEMbIX UMW
y4acTKOB BOLOBO/OB W/ CETEN B TeHeHMe He 60siee [BYX YacoB.
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Apmatypa BogopastopHas npefjHa3HaveHa Ans 0toéopa BoAbl U3 CUC-
TeMbl BOAOCHa0XeHUs. K Heli 0THOCATCA KpaHbl, MOMIaBKOBbIE Knana-
Hbl, Y/INYHbIE KOMIOHKW, MOXapHble rmapaHTbl. ApMaTypa nepBbiX ABYX
BIAO0B MCMO/b3YETCA B CUCTEMAX CAHUTAPHO-TEXHNYECKOr0 060pya0Ba-
HUS XXUNbIX 1 0OLLECTBEHHbIX 3aHNIA NPU 0T60PEe BOAbI HA X035ACTBEH-
HO-NUTLEBbIE HYXXAbI N ANS 3aN0/THEHNS Pa3/IMYHbIX eMKOCTe. 10 NpuH-
LMy paboTbl 3aNOPHbLIX OPraHoB OHa GbIBaeT BEHTWU/ILHOTO, 30/10THUKO-
BOro, LLAnboBOro v KnanaHHOro TUNOB. Ee KOHCTPYKLMM OTIMYaOTCA
60/1bLLIMM pa3HO06pa3neM.

OT60p BOAbI Ha XO35CTBEHHO-0bITOBbIE HYX/bl MOXET OCYLLECTB-
NATLCA U3 YIMYHbIX BOL03a60PHbIX KOJIOHOK, YCTaHaBNMBaeMbIX Ha Ha-
PY>XHOV BOAOMPOBOAHOI ceT. OHM 06ecneunBatoT NosHy repMeTm3sa-
LMo Tpy60NpOBOAOB, TPAHCMOPTUPYHOLLMX BOAY, OT NonagaHuii 3arpss-
HeHWIn n3BHe. [N ueneid NUTLEBOTO BOAOCHAGXEHUA TakXkKe CyxaT
KOJTIOHKN —(OHTaHYMKMN, yCTaHaBNMBaeMble B NapKax, cagax v apyrux
MecTax oTAplxa.

MoXapHble rMApPaHTbl MCMONbL3YIOTCH ANA Lenein oTbopa BoAbl Ha
NnoXXapoTyLueHune. X ycTaHaBMBalOT B CMOTPOBbIX KOMOALAX Yvepes
150 M. TakkKe noXkapHble rMapaHTbl NPUMEHAIT AN 3an0/IHEHUS aB-
TOUWCTEPH NPY MOJIMBE 3e/IeHbIX HAaCaXKAEHUIA U MbITbe Nowagein un
ynuy,. FoxXapHble rmapaHTbl ObIBAOT HA3EMHbLIMU 1 NoA3eMHbIMU. Ha-
3eMHble TMApPaHTbl GECKOOAE3HOr0 TUNa NPUMEHSIOTCS B CE/IbCKOM
MECTHOCTM 1 MPUropoAHOW 30He, rae 0TnagaeT Hafo6HOCTb B NOA3EM-
HbIX FMapaHTax.

CyLLeCTBYOT KOHCTPYKLUUM FMAPAHTOB, COBMELLLEHHbIX C BOAOpas-
6OpPHOI KOMOHKOM. MoXxapHble NOA3eMHbIE TMAPaHTbl yCTaHaB/IMBAIOT B
BOZAOMPOBOAHbIX KONOALAX, YTO YA0POXKaeT CTPOMTESLCTBO.

3anopHas apmatypa npejHasHayaeTcs ANs NepekpbITUS NoTOKa B
Tpy6onpoBoge. K Heil OTHOCATCA 3aABMXKKW, AMCKOBble MOBOPOTHbIE
3aTBOPbI, BEHTWAN, KPaHbl. 3a[BVKKM MO KOHCTPYKLMM 3aMOPHOro opraHa
noapasfensoTcs Ha napansiefbHble U KNNMHOBbIe (puc. 3.16). B napan-
NenbHbIX 3aABVKKaxX MPOXO0 Koprnyca nepekpbiBaeTcs ABymsa napan-
NeNbHbIMKU, NOABMXKHO COEAMHEHHBIMU MeXAY CO60M AMCKaMU, KOTO-
pble pa3aBuraloTcs OAHUM UK ABYMS PacnofiOXKeHHbIMU MEXAY HUMI
K/IMHbSMU; B KNIMHOBbLIX —OAHUM K/IMHOO06Pa3HbIM KPYT/biM UCKOM,
NMOMELLEHHbIM B rHe3ja MeXay HaK/IOHHbIMU YMNOTHAOLWMMUN KO/bLa-
MU Kopryca.

MpenmyLLEeCTBO NapasinenbHbIX 3aABVKEK Nepes KIMHOBLIMU COCTO-
UT B MeHbLLEA TPYJOEMKOCT 06pabOTKMN YNAOTHSAIOLWMX KOMeL 1 mx
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N3HALLMBAEMOCTM, a TakXKe B MEHbLUUX YCUUAX MPU OTKPbIBAHWUN NOC-
Ne A/INTEeNbHOT0 HaX0XKAEHNSA B NOMOXEHUMN «3aKPbITO».

3a/1BUXKKM U3roTaBNMBAOT C BbIABVMYKHBIMU U HEBLIABUYKHBIMM LUMWH-
fensmun. BbIABMXKHON LWINWMHAENb MPU BPaLleHUM cOoBepLUaeT nocTyna-
Te/lbHOE [ABVXKEHWE, a HEBbIABVXHOM —T0/bKO BpaLlaTe/ibHoe.

MepBble MMEIOT BO/bLLYIO BbICOTY B MOMIOXEHUN «OTKPLITO» Ha Be-
NINUYNHY X0oda WNUHAensa. 3aBWKKKN 6bIBAOT NIOCKUMU, 0BasIbHbIMU,
KPYTNbIMU COOTBETCTBEHHO Ha HU3KOE, CPefHee 1 BbICOKOE JaB/ieHNe.
OHu BbINycKatoTCA Ha AaBneHue 0,25—6,4 MIla B AnanasoHe guameT-
pos 50—800 mm. Kopnyc 3aaBuXeK M3rotaenmMeatoT U3 UyryHa npu Py
0o 1 MMMa vnn ctann npy 601bLUNX AaBNeHUAX. 3apyBexXHbIMK hrpma-
MW 1151 U3rOTOB/IEHWS 06LLENPOMbILLIEHHON apMaTypbl LUIMPOKO MCMO/Ib-
3yeTcs KOBKWIA YyryH, KOTOpPbI BblAepXXMBaeT 60/bLUMe Harpy3Ku K
3M1aCTUYEH, KaK CTa/lb.

3afiBMXXKIM BbIMYCKAOTCA C PYYHbIM, 3/IEKTPUYECKUM U TUAPAB/N-
YyecKum npusogamu. MepBble NCMOMb3YHOTCA NPU OTCYTCTBUN HEO6XO-
AMMOCTM YaCTbIX NepeKpbITUA TPyOONPOBOLOB; BTOPbIE —1PW HA/TMYKM
NoTPebHOCTU B CUCTEMATUYECKUX OTKPbIBAHUAX N 3aKPbIBAHUAX, & TaK-
)Ke aBToMaTm3auumn paboTsl 3aABMKEK. Mpu onacHOCTU NOCNeACcTBUiA
OTK/OYEHWS 3NEKTPONUTaHWS BOLONPOBOAHBIX COOPYXXEHWIA aBTOMATK-
YECKOe OTK/THOUEHUNE 3aiB/XKEK OCYLLIECTBAETCA rMAPaBINYeCKUM npu-
BOZOM.

3afBMXKN 60/bLINX AVAMETPOB 060pYyAYHOT 06BOAHBLIMU NUHUA-
MW, Ha KOTOPbIX YCTaHaB/NBAIOT 33JBMXKMN MEHbLUNX ANAMETPOB 415
BbIpaBHMBaHWA 4AB/IEHNA LO U MOC/E 3aMOPHOro opraHa C Lenblo 06-
neryeHuns oTkpbiBaHuA. CoefMHeHVe 3afBUXeK C TpybonpoBojoM —
(hnaHLeBoe.

J0CTOMHCTBO 3a/1BMXEK —XOpOLLas repMeTUYHOCTb; HeJ0CTaTKN —
3HauMTeNbHasa mMacca, rabapuTHble pa3mepbl, CTOMMOCTb U HepaBHOMEp-
HOe BO3pacTaHue rnmapasinyeckoro ConpoTUBIEHNSA B NPOLECCe 3aKpbl-
BaHMA. 3aJBWKKM HellenecoobpasHo MCMONb30BaTh A4/1 peryinpoBaHms
nofayu, Tak Kak OHV He paccymTaHbl Ha paboTy YaCTUYHO OTKPbLITHIMU.
B coBpeMeHHO NpaKTUKe OTAaeTcsA NPeAnoyYTeHNe 3aBXKKaM C ynioT-
HEeHVEM 13 3/1aCTOMEPOB —MaTepuaioB BbICOKOMOJIEKY IAPHBIX CTPYK-
Typ. VIX NpuMeHeHne B 3HaYMTeNbHOW Mepe peLlaeT npobnemMbl obecre-
YEHMSA B TEUEHWNE BCETO CPOKA 3KCMyaTaLuum repMmeTMyHoCTH, KOpposu-
OHHOWM CTOMKOCTW, HE3acopsAeMOCTU, Manoro rnmapaBaAMyecKoro
COMPOTUB/EHUSA, CAHUTAPHOW NpUrogHocTW. CoBpeMeHHOe HanpaseHme
COBEPLUEHCTBOBAHNA 3aB/XXEK CBA3aHO C COo3faHneM 6ecthnaHLeBbIX
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3a/IBVXKEK, UCK/IOYAKOLWMX TPYAHOCTM aKcnayaTauny (haHueBbIX Co-
eAVHEHWNI Ha 6onTax. MOHTaX 3a/iBMXXEK Ha TPy6OMNpPOBOAax B 3aBUCK-
MOCTM OT KOHCTPYKLUWN MOXET OCYLLECTBAATLCA N0 KaMepHOMY 1 6ec-
KOI0Zie3HOMY TUry.

3aABKKM 60NbLUNX AMaMETPOB 060pYAYHT 06BOAHBIMU IMHUAMM,
Ha KOTOpbIX YCTaHaB/MBAIOT 3aBMXKKM MeHbLUMX AMaMETPOB A1 Bbl-
paBHUBaHWA AaBeHNA O 1 MOC/E 3aNOpPHOro opraHa c Lesbto obnerye-
HUS OTKpbIBaHWA. CoeanHEHNe 3afBMXKEK C TPYOONPOBOAOM —hnaHLe-
Boe. [JOCTOMHCTBO 3aJBVXXEK —X0pOLLas repMeTUYHOCTb; HEAOCTaTKN —
3HauMNTeNbHaA Macca, rabapuTHble pa3mepbl, CTOUMMOCTb Y HepaBHOMEp-
HOe BO3pacTaHuWe rmapaBInNyeckoro ConpoTUBAEHNS B NPOLECCe 3aKpbl-
BaHWs.

3a/1BWKKM HeLenecoobpasHo MCnosb30BaTh 15 PerympoBaHus noga-
4mn, TaK Kak OHM He paccymTaHbl Ha paboTy YaCTUUYHO OTKPbITbIMU.
B coBpemMeHHO NpakTuKe 0TAAeTCA NPeAnoyTeHMe 3aABMKKaM C YrioT-
HEHMEM M3 31aCTOMEPOB —MaTepuanoB BbICOKOMOEKYNAPHBIX CTPYK-
Typ. VIX npuMeHeHne B 3HAUYMUTENLHOI Mepe peLlaeT npobnembl obecne-
YEHUA B TeYEHMe BCEro CPoKa aKcryataumm repMmeTMYHOCTA, KOPPO3u-
OHHOWM CTOWKOCTW, He3acopseMoCcTW, Manoro ruapaBanyeckoro
CONPOTUBNEHUSA, CAHUTAPHO NPUIOAHOCTM.

CoBpemMeHHOe Hanpae/ieHVe COBEPLLEHCTBOBaHNSA 3aiBUXKEK CBA3aHO
C co3aHnemM becthnaHLEeBbIX 3aBVKEK, NCKOYAIOLLMX TPYAHOCTU 3KC-
nayaraumu hnaHLUeBbIX COeAnHeHNI Ha 6onTax. MOHTaX 3aBMXEK Ha
Tpy6onpoBOAax B 3aBUCUMOCTY OT KOHCTPYKLIMU MOXET OCYLLECTB/IATb-
€A N0 KaMepHOMY W1 6eCKON0Le3HOMY TUrYy.

K MHorowenesomy TUny OTHOCATCS KO/NbLEBbIE 3aABVXKN. B 3aBu-
CUMOCTW OT BapuaHTa UCMOJIHEHWS YNPaBNAOLLEro opraHa KosbLieBas
3a/BUXKKA MOXET paboTaTb B KaUeCTBe 3aropHOro yCTpoicTea, 06paTHO-
ro K/anaHa, pocceNvpyoLLero yCTPoMCTBa, perynsTopa fas/eHus, copoc-
HOr0 YCTPOWCTBA, perynstopa ypoBHA. OHY XOPOLLO cebst 3apeKOMeHA0-
Ba/IN MPW CO3JaHNMN CPEACTB 3alMTbl HACOCHBIX CTAHLMIA N BOAOBOAOB
OT r'MApaB/IMYECKOro yaapa.

O6LWKMin BUA KONbLEBOWN 33[BMXXKWN C TMAPaBANYECKMM NPUBOLOM
npeacTasneH Hapuc. 3.17. OTKPbIBaHME 1 3aKpbiBaHWE KO/bLEBOW 3a/-
BUXKKIW OCYLLIECTBNISIKOTCA BO/OM, TPAHCNOPTMPYEMOI Mo Tpy6onposoay,
Ha KOTOpPOM 3Ta 3aJBWXKKa yCTaHOBNeHa. Ecnn faBneHve Tpybonpososa
nepeaTb B MPOCTPAHCTBO A, a MPOCTPAHCTBO b coeMHNTL ¢ aTMOChe-
POV, TO 3aABV/KKa OTKPOEeTCA. 3aiBMXKKa 3aKPOETCA, ecv JaB/eHune n3
Tpy6onpoBoga nepefath B NPOCTPaHCTBO b, a NpocTpaHCcTBO A COOOLLMTD
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Puc. 7.15. Cxembl
3a/IBUXKEK:
a, 6 —napannenbHble
C PYYHbIM MPUBOAOM
C BbIABV/>XKHBIM  LLNWUHAENEM;
B — K/IMHOBAs C PYYHbIM
NPVBOJOM U1 HEBbIABU>KHbLIM
LUMUHAENEM;
r, fi —napainenbHble
C 3NEeKTPUYECKUM U TUAPaB-
NNYECKUM MpUBOAAMU»
1 —3anopHbIii uckK;
2 —kKopnyc; 3 —KpbILLKa;
4 —WNuHAens;
5 —caNbHUK; 6 — WTYypBasl;
7 —aneKTponpuBog;
8 —MaxoBWK py4HOro
npueoga; 9 — UMNNHAP;
10 —nopLueHb



C aTmoccepoli. HegocTaTKamy 3TMX 3afBUXKEK SIBMSKOTCA CMOXHOCTb
13rOTOB/IEHMSA N BbICOKAst CTOMMOCTb.

Puc. 7.16. KonbLieBas 3a[BWKKa:
1 —Kopnyc; 2 — rMAPOLUMAMHAD; 3 —3anopHbili KnanaH; 4 —ropLueHb;
5 —yKaszaTeNb MONOXKEHUs KnanaHa; 6 — CiMBHasi npobka

HepocTaTKaMy 3TVX 3a[BUXKEK SIBNSKOTCA CNOXKHOCTb N3roTOB/EHMS
11 BbICOKasi CTOMMOCTb. B KauecTBe 3arnopHoOii apmMaTypbl Ha Tpy60npoBo-
[ax HeGOMbLLNX AMAMETPOB MOTYT UCMO/Mb30BaTLCS KpaHbl BEPTUKASb-
HOrO M 3010THMKOBOTO TUMOB, MPUMEHSEMbIE B CAHUTAPHO-TEXHUYEC-
Knx cuctemax. OfHAKO OHV MMET 60/bLLIOe TMAPaBNNYECKOE COMpPO-
TWBNEHWE 1 NPY BbICTPOM 3aKPbIBaHWM MOTYT BbI3bIBaTb IMAPaBINYECKNI
YA@p.

ApmaTypa 3anopHO-NpefoXpaHMTebHas NpeAHa3HaueHa Ans OTK/o-
ueHMs TPY6ONPOBOAOB NPV BO3HUKHOBEHWM 06PATHOrO TOKa BOfpbl.
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K Hell oTHOCATCA KnanaHbl 06paTHbIE, BblMyCKaeMble pa
KOHCTPYKLMWIA Ha ycnoBHoe aaBneHne P = 0,25—4,0 MIMa, ¢ pe["LH/bX
MbIM (puc. 3.19) n HeperynnpyembiM 3aKpbiBaHuem (puc. 3.20) pNSe~
BbINycKaroTCa B AnanasoHe gnametpos 200—1000 mm. OHuK npe Bbk
YyeHbl Ans 6e3yfapHOro OTK/YeHNs TPyO6ONpoBOAoB 1 A1sa yCc  3HA"
Ha aBTOMAaTN3MPOBaHHbIX HACOCHBIX CTAHUMAX, NpeLycMaTpuBat” aHOBKU
N OCTAHOBKY arperaToB Ha OTKPbITYIO 3anopHyto apmatypy. pXnyck
CTBMEM MOTOKA BOAbI AMCK C pblyarom nosopaymsaeTcs Bokpyr° A den”
85 rpag v KnanaH OTKpbIBaeTcs. Bana Ha

Mpw BbIK/IKOYEHUM HACOCHOTO arperara 3akpbITve toxanaua
BbIX MOBOPOTax Ha 57-63 rpag npoucxoauT 6bICTpo, a npu U0 Ha lMep~
LWMX MOBOPOTax Ha 22-28 rpaf —3amefieHHo. Topmoxer Creayto~
OCYLLIECTB/IAIETCSA LEMMKEPOM, B KOTOPOM MaC/I0 Nof AasfieHne™6 [ucka
LLIHA MPOTEKAeT yepe3 ApoccenbHble 0TBEPCTUS 13 ogHol 10 °TMNOp~
Jpyryto. oc™ B

3TN KnanaHbl WNPOKO WCMOb3YHOTCS B YCTPOMCTBAX 3al,
rMapaBAnyecknx yaapos. KnanaHbl o6paTHble ¢ 0AHOCTOpOL, , Tbl OT
BECKOW, 3aKPbITVE KOTOPbIX HE PEryMpyemo, BbinyckatoTcs B ,.el noa”

He amameTpoB 50—150 mm. MIX MECTOMOMOXEHNe 3aBUCUT OT KOf,. anaso~
K1 060pYL0BaHNSA HACOCHBIX CTAHLUI. MOHOB-

Puc. 7.17. KnanaH o6paTHblii C perynmpyemMbiM 3aKpbITUEM:
a —obwmii Bua; 6 —paspes:
1 —kopnyc; 2 —AnUCK; 3 —Ban; 4 —pblyar AUCKa;
5 — rugpounnuHap-gemndep; 6 —KpOHWTENRH; 7 — NpoTWBOBEC
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Mpu ycTaHOBKe 06paTHbIX KanaHoB Mo A/IMHe BOAOBOAA B Ka4ecTse
MPOTMBOY/AAPHOM 3alMThl MX MECTOMO/OXEHME ONpPeseNAtoT pacyeTamu
NepexoAHbIX NPOLECCOB.

ApMaTypa npefoxpaHnTe/lbHasi —yCTPONCTBO A1 aBTOMaTUYeCKOro
OrpaHnyeHns napameTpoB AaB/ieHNA 1 pacxofa noTtoka. HavnbonbLiee
pacrnpocTpaHeHye HaXoaWT apMaTypa, OrpaH1yMBatoLLas aB/ieHne B TpY-
6onpoBofax Mpu MepexofHbIX rnpoueccax B cuctemax sogonogaun. K
Hell OTHOCATCA BO3A4YLUHO-TMAPaBANYECKNe KONMaku, BOAOHAMOPHbIe
KONOHHbI 1 COPOCHbIE YCTPOIACTBA.

Bo3ayLUHO-rMapaBiMyeckne KOMMaky —CTa/lbHble COCY[bl, YCTa-
HOBJ/IEHHbIE Ha TPYOOMpPOBOZE M 3ano/IHEHHbIE B BEPXHEN YacTu BO3AY-
XOM NMPUMEPHO Ha 2/3 06beMa Npu CTaTUYECKOM AaBneHun. Mpu rna-
paB/IMYEeCKOM yaape, COMPOBOXAAOLLEMCS MOBbILLEHVEM AaBNEHUS, YacTb
BOAbI 13 TPyOOMpPOBOAA BbITEKAET B KOMAK N CXXMMAET HaXOAALWNIACS
Tam BO3AyX, [aB/IEHNe CHKAETCS BCNEACTBME aMOPTU3MPYHOLLMX CBOWCTB
BO34yXa.

Mpu NOHWXeHWW AaBneHWs B Mpouecce yaapa BO3LyX B KO/Make
pacLUMpAeTCs 1 YacTb BOAbl U3 KO/MaKa BbITEKAET B TPYOOMNPOBOS, 3a-
MOMHAET pa3pbIBbl CM/IOLIHOCTY NOTOKA, He fonycKas B Tpyb6ax 06pa3o-
BaHWSA BaKyyMa 1 MocC/efyroLero nosbleHns fasneHns. K 4oCTOnH-
CTBaM BO3AYLLHO-TMAPaBINYECKMX KOJINAKOB OTHOCATCA NPOCTOTA YCT-
POICTBa, OTCYTCTBUE CHpOCa BOAbI 13 TPYOONPOBOAA, BbICOKAs CTeNeHb
ralweHuns ruapasnyeckux yaapoB; K HegoctaTkam —ObICTPOe YMeHb-
LLEHNe B HMX 3amaca BO3fyxa B pe3y/ibTaTe paCTBOPEHWSA ero B BOAE,
rPOMO34KOCTb. OHM 06bIYHO YCTaHABNMBAKOTCSA CTaHAAPTHLIX 06bEMOB.

BmecTo Konnakos Ana rawleHuns rugpasinyecknx yaapos B psije
C/ly4YaeB MOryT MCNO/b30BaTbCA BOLAOHAMOPHbIE KOOHHbI, UMetoLue
OTKPbITYHO MOBEPXHOCTb. VX BbICOTA NpeBbILIAET paboumnin Hanop B Tpy-
60npoBoe B MecTe YCTaHOBKM. Mpu BO3pacTaHUK [aBNeHNs YpPOBEHb
BOAbl B KOMIOHHE MOBbILLAETCA U rMAPaBANYECKUIA yaap 3aTyxaeT. OHu
NMPUMEHSOTCA B CUCTEMAX MPOMBbILL/IEHHOTO BOAOCHa6XKEHWS 1 OpoLLe-
HUYS.

K c6pocHoIi apmaType 0THOCATCA crielmasibHble KnanaHbl 1 yCTPOoii-
CTBa pPa3/IMYHbIX KOHCTPYKUWIA. OHM LenaTca Ha ABe rpynnbl: cpabaTbl-
BatoLLMe NPW MMAPaBINYECKNX yaapax, Ha4YMHAIOLLMXCA C BOJIHbI MOBbI-
LLIEHWNSA AaB/eHNs; cpabaTbiBatoLLVe NPY yaapax, HAYNHAKLLMXCS C BON-
Hbl MOHVKEHWA [aBNEHNS.

K nepBoi rpynne OTHOCATCS NpPeAoOXpaHUTeNIbHble Pa3pblBHbIE
MeM6paHbl, NpeLoXpaHUTeNbHbIE NPYXUHHbIE KnanaHbl U YCTPONCTBA,
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KO BTOPOWA —racuTenn rugpaBnnyecknx yaapos, paspaboTaHHble
YkpBOAIEO.

MpefoxpaHuTeNbHbIE pa3pbiBHble MeMOpaHbl —3TO AWUCKW, W3ro-
TOBJIEHHbIE U3 CT/IW, YyTryHa, TUTaHa U ApYrnx Matepuanos, paspyLuaro-
LLMeca Npy SaBeHUN BOAbI, NPEBbLILIAIOLLEM PacHETHOE; MPU 3TOM YacTb
XWLKOCTU cOpackiBaeTCA 1 AaB/eHne B TPY60ONPOBOAE NajaeT.

VX ycTaHaB/MBatOT Ha OTBOAHOM TPy60MNpPOBOZE 3a MOCTOSAHHO OT-
KPbITOV 3aaBUXKKOIA. [Mocne pa3pyLueHns MembpaHbl 3aBMXKY 3aKpbl-
BalOT TO/IbKO Ha BPEMS 3aMeHbl MeMOpaHbI.

KnanaHbl Npy>XWHHbIE NpeaoxpaHnuTenbHble (puc. 3.21) ycTaHaB/u-
BAKOTCA B MECTax, rfe CyLlecTByeT OMacHOCTb MOBbILLEHUS LaBNeHNs.
Mpwv faBneHUn B BOLOBOAE, MpPeBbILLIaOLLEM A0NYCTUMOe, KfanaH cpa-
6aTbiBaeT. MOCKONbKY OHU MHEPLMOHHbI, T.e. OTKPbITUE MPOUCXOANT C
HEKOTOPbIM 3anasfblBaHWeM, TO UX LieecoobpasHo NPUMEHSTL B coYe-
TaHWM C SpyrMn CPeLCcTBaMU 3alMThl (HaNpUMep, KnarnaHamu 415 Brycka
1 3aLLemMeHnsa Bo3ayxa). MpoMbILLIEHHOCTL BbIMYCKAET KnanaHbl fma-
meTpom 25—200 MmM. OHK yCTaHaBNMBAKOTCA Ha TPYO60ONpoBOAaXx AnameT-
pom o 800 mm.

KnanaH 3awuTHbIn rugpasnnyeckunii K3r-120 (puc. 3.22) cneyu-
a/IbHO NpefHa3HayeH A4/ 3alUMThl TPY60NpPOBOLOB OPOCUTENbHBIX CUC-
TEM OT rMApaBINYECcKOro yaapa 1 HegonycTUMOro CTaTuyecKoro nosbi-
LeHNs gaBneHns. N36bITOUHOE faBeHne CHXKaeTCs BCeACTBYE Bbl6-
poca 4acTu BOAbl MpU FMAPaBINYECKOM yaape M3 Tpybonposoga v
pas3bpbI3rmBaHuns ee pagnycom 12-15 M BOKPYT KfianaHa B BUAE JOXASA.
Mo3aTomy ycTaHaBNMBaTb €ro B 34aHVW HACOCHOM CTaHUUW HeAoMyCTu-
Mo. OH yCTaHaB/IMBAETCS Ha CTOSKE MOJIMBOYHOIO TPy60NpoBoaa nocne
3aABVKKM Z= 100 MM y HEeNOABWXHOIM ONopbI Npu paboyem AaBneHnn
He Bbiwe 1,2 MIMa 1 pacxofe Boabl B Tpy6onposoge fo 120 n/c.

CyLLeCTBYIOT KnanaHbl MHbIX TUMOB AN AaHHbIX YCN0BUiA paboTbl
CUCTEMBI.

Ko BTOpOI rpynne c6pOCHbLIX YCTPONCTB OTHOCUTCA racuTenb rma-
paBnn4yecKkmx yaapos KOHCTpyKunn YkpBOAIMEO. Ero ycrtaHaenvsatoT
B 3/1JaHUWN HACOCHOM CTaHL MM Ha NaTpybke nocne 06paTHOro Knanaa.
[FacuTenm aToi KOHCTPYKLUUM PEKOMEHAYHOTCSA A5 TPyO0NpoBoA0B 60/b-
LKnX gnameTpoB. OHM He pearvpyroT Ha rmapaBINYecKunii yaap, BO3HM-
KatoLMiA Npy NycKe Hacoca, T.e. yaap, Ha4nHatoLMACA C BOHbI NOBbI-
LUeHWA faBNeHns. HegocTaTkmy aToro yCTponcTBa 3aK/IH4atoTCs B C/I0XK-
HOCTU KOHCTPYKUWM W 3KcnayaTauuu. VX He ycTaHaB/NMBaKlOT B
NMPOMEXYTOUHbIX TOUKaX BOLOBOJA.
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Puc. 7.19. KnanaH NPyXVHHbIA NpesoxpaHuTeNbHbIN:
1 - knanaH; 2 - WTOK; 3 - NPY>XWHa;
4 —cbpocHoii NaTpyboK; 5 —coeaMHUTENbHBIA haHeLl
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Puc. 7.20. KnanaH 3alyTHbI
rapaBNyecKUin:
1 —kopnyc;
2 —KpbILKa;
3 —oanacTuyHaa guadparma;
4 — BO3AYLUHbIA 6anNoH;
5 — WwnubKuy;
6 —TpybKa;
7 — 0TCe4HOe YCTPOWCTBO;
—Kopnyc 0TCEeYHOro YCTPOWCTBA;
9 —knanaH 0TCe4Hol;
10 —npy>kuHa;
11 — TapupoBoYHas raika;
12 —BaHTY3;
13 —oTpaxkaTenbHaa Tapenka



Perynupytowast apmartypa npyMeHseTcs npyu Heo6XoaMMoCTH Noa-
JepXXaHns B HaMOPHbIX CUCTEMAX BOLOCHa6XeHMS Ha TpebyemMOM YpoBHe
pacxofa unu fasneHns. HeobxoanMocCTb ApOCCeNMpPOBaHUs BO3HUKaET
npu orpaHMYeHN Nojaduy Bofbl Hacocamu, nepepacnpeseseHnm Harpys-
K1 MeX[y COBMECTHO paboTatoLumMy Hacocamu, Npu ycTaHOBEHUN Tpe-
Oyemoro pe>kvma BOZ0BOAa 1 Ap. PerynvpoBaHue AaBfieHns HeobXxoam-
MO B TeX C/lyyasix, Korja B pacrpefenunTenibHbIX U MarucTpasbHbIX Tpy-
60NpoBOJAaxX OHO 3HAYMUTENIbHO OT/IMYaeTca OT Tpebyemoro. [asneHuve
BOZb! MOXHO PerynnmpoBaTh C MOMOLLGHO CNeLuasibHbIX KnanaHoB, a Takke
perynsaTopoB AaeneHus Ha 6a3e AUCKOBbIX MOBOPOTHbIX 3aTBOPOB U KOJlb-
LieBbIX 3aBMXeK. OHW B 3aBUCMMOCTW OT KOHCTPYKLMU MOTYT aBTOMa-
TUYECKW NOLAEPKMBATD aB/eHUe «Mocne Cebs» Nnn «ao ceds».

KnanaHbl 3roTaBnMBatoT pblHaXXHbIMU UAN NPY>XXUHHBIMU (hnaHLe-
BbIMW YYTYHHbIMU Ha AiasneHne P = 1,6 Mla, guametpom 60—300 mm.
B0O3MOXHOCTb MCNO/b30BaHUSA YKa3aHHbIX KNnarnaHoB OrpaHuyeHa ns-3a
NX MHEPLUOHHOCTU B MOMEHTbI PE3KOro M3MEHEeHWs [aBfieHus. 310
MOXET MPUBOAUTL K 3HAUUTENIbHOMY MOBBILLIEHWIO 4aB/EHUS B TPY6O-
npoBoze.

PerynaTopbl faBneHUs Ha 6a3e AMCKOBbIX MOBOPOTHbLIX 3aTBOPOB C
YNJIOTHEHWEM B KOpPMNYyCe C MPOrpaMMMUpPOBaHHbIM 3aKpbITUEM, KaK npa-
BWN0, BbI3bIBAKOT MOBbILIEHNE AAaBMEHUS He 60nee Yem Ha 0,2 MIa
cBepx pabouero.

[MNCKOBbI MOBOPOTHbIN 3aTBOP 060PYAYETCA rMAPONPUBOAOM, Y-
PaBAAIOLLMM YCTPONCTBOM C 3/IEKTPUYECKUM pefie U PerynvupyoLwmm
KnanaHoM, KOTOpbI/ HacTpanBaeTca Ha nogaepXaHue TpebyeMoro fas-
NeHuns 3a uau nepeg 3aTBopom. MoBbILWEHME UK MOHKEHWE [aB/eHUA
B KOHTPO/IMPYEMOV TOUKe TPy60onpoBOAa No CpaBHEHUIO C TpebyeMbIM
nepesfaeTcsa B perympyroLmii opraH, KOTopblil 3acTaBnseT paboTtarth rmg-
POMNPWBOL B Harpas/ieHUM OTKPbIBAHUA WX 3aKPbIBaHUA 3aTBOPA, YTO-
Obl MoAAepKaTb faBfieHNe B 3aaHHOM AuanasoHe. Perynatop gaBneHus

= 150-300 MM paccumnTaH Ha noggaep>kaHune Tpebyemoro fas/eHuns 3a
3aTBOpPOM B AmanasoHe 0,3—1,2 MIa. BmecTo AUCKOBOro noBOpOTHOIO
3aTBOPA MOXET MUCMO/b30BaTLCA KOJbLEBasA 3aABMXKKA.

7.4.9.3. Coopy>XeHMs1 Ha BOAOMPOBOAHOM CETUM W BOAOBOAAX

HopmanbHas paboTa cMcTeMbl MO4aun U pacnpeaeneHns Boabl Mo-
YKET ObITb 06eCMeyeHa, eCcny co3faHbl YCI0BUA 415 6eCnpensaTCTBEHHOro
A0CTynNa K OCHOBHbIM €e y3/1aM. TaknuMu y3namMm SBNSTCA MecTa ycTa-
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HOBKM apMaTypbl 1 (DaCOHHbIX YacTei ¢ (h1aHLEeBbIMU COeanHeHNsMA. B
3TUX MecTax yCcTpanBatoT BOAOMNPOBOAHbIE KOMOALbI N KaMepbl.

[nsa onpesfeneHuns rabapmTos BOAONPOBOAHBIX KOIOALEB M X YNCNa
Heob6X04MMO 3HaTb AnameTp TPy6, pasmepbl (haCOHHbIX YacTel, 3afBK-
XEK, 3aTBOPOB, MOXAPHbIX MMAPAHTOB U T.4., a TaKXXe MecTa ux ycra-
HOBKMW.

Mo3aToMy Npu NPOEKTUPOBaHWUW MOCNe ONpeLeneHns LMaMeTpoB 1
Bbl6opa MaTepuana Tpyd NpPOM3BOAAT AETA/IMPOBKY BCEX Y3/10B CETU.
MpaBuIbHOE KOHCTPYMPOBaHWE Y3108 1 paLyoHaibHOe UCMO/b30BaHme
CYLLIECTBYIOLLIEr0 COpTaMeHTa apMaTypbl Y (PACOHHbIX YacTel No3BONSAIOT
CHU3UTb CTPOUTE/bHYH CTOUMOCTb CETU Y YMEHbLUWTL pa3mepbl KO0z -
LeB 1 Kamep. Mpexze BCero HameyarT MecTa YCTaHOBKW MMApaHTOB U
pa3NNYHOl apMaTypbl, a 3aTem OCYLLECTBASIOT Nog60p Heo6X0ANMbIX
(haCOHHbIX YacTei 419 MOHTaXa OTAE/bHbIX Y3/10B.

Mpwu onpegeneHny pa3mMepoB KONOALEB MUHUMa/IbHbIE PACCTOSHUSA
[0 BHYTPEHHVX NOBEPXHOCTEN KOMOALEB CrefyeT BbloypaTh, PyKOBOS-
cTBysicb Tpe6oBaHnsMU CHuMIM. Konogub! LWMPUHORA 40 2,5 M, Kak npa-
BW/I0, YCTPauBatoT KPYr/ibIMK1, CBbILE 2,5 M —1PAMOYTO/IbHbIMW.

Ha puc. 3.23 nokasaH Kpyr/blii B niaHe Konogew 13 c60pHOro xe-
ne306eTOHa, NpefHa3HaYeHHbI AN OCHOBHbIX Y3/10B TPY6ONpoBOa0B
AvameTtpom 100-600 mm.

Konogel, cocTOMT U3 OCHOBaHMS, paboyeil Kamepbl U FOPIOBUHBI,
KOTOpas 3aKaHYMBAETCS YyryHHbIM MIIOKOM C KpbiLiKoW. Ha puc. 3.24
noKasaHa Kamepa 13 cO0pHOro XXene3o6eToHa (paspaboTaHHas UHCTUTY-
TOM «MOCVHXNPOEKT»), yCTpansaemas Ha BOA0BOAAX 1 BOLONPOBOAHbIX
MarucTpansix.

BbicoTa paboueii yacTM KONOALEB J0/MKHA ObITb HE MeHee 1,5 m.
[ns cnycka B KOoAeL, Ha ero rop/oBrHe 1 CTEHKaxX Haf/1eXUT yCcTaHaB-
NNBaTb PU/IEHbIE CTaNIbHbIE WM YYTYHHbIE CKOObI; JOMYCKaeTCs Npu-
MeHeHMe NepeHOCHbIX META/IINYECKUX TECTHUL, BOKpyr /IOKOB U KO-
NoALeB, pasMeLLaeMblX Ha 3aCTPOEHHbIX TeppUTOpUAX 6e3 LOPOXKHbIX
NOKPbLITUIA, CreayeT npegycMaTpyBaTb OTMOCTKM LWMPUHON 0,5 M C yK-
NNOHOM OT JIHOKOB.

Ha npoe3ei 4acTu KPbILLKY TFOKOB LO/MKHbI ObITb HA O4HOM YPOB-
He € ee MOBEPXHOCTbLHO. Mpwn 3aaenke Tpy6 B CTEHKAX KOMOALEB HEO6XO-
AMMO 06ecneynBaTh NIOTHOCTL COEAUHEH WA, BOAOHENPOHNLLAEMOCTb B
MOKPbIX FPYHTaX, a TakXXe BO3MOXHOCTb 0CaJKnN CTEHOK.

Mpun Npoknagke 3HaYNTE/IbHBIX U CMIOXKHbIX Y3/10B TPYOOMNpPOBOAOB
60MbLUNX AUAMETPOB 15 pa3MeLLeHNS KOMMYHWKaLMIA yCTaHaBIMBatOT
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Kamepy nepekntoyeHnid. Mpwn pasmelleHnn 3aasto£eK B kamePax nPe_
[lycMaTpuBaeTCa BO3MOXXHOCTb YNPaBAeHNa UMK C NOBEPXHOCTU 3eM/IN
yepe3 HebO/bLLME TIOKM C MOMOLLbIO CeLnanbHbIX YCTPOICTB.

SV oY ‘i AL R0 e

Puc. 7.21. BogonpoBoAHbIii Konogdew: _
KONMbLIO M3 >Kene3obeToHa;, 2 — NauTa NepekpbiTus; 3 0TMOCTKa,
H

4 —cKobbl; 5 — Tpybbl BOLOMPOBOAHON ceTu; 6
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Puc. 7.22. Kamepa 13 C60OPHOro >kene3o6eToHa:
4 BOfOHanopHas MHWUS; 2 TOPOBUHA Kamepbl; 3 —/eCTHULA;
4 —nOoXKapHbIA rMapaHT; 5 — >Kene3o6eTOHHOe AHWLLIE

MpY UCNONb30BaHWUM AN BOJOBOAOB Xe/e306eTOHHbIX HaNMOPHbIX
Tpy6 C LieNbio YMeHbLUEHWSI rabapuTOB KaMep Y4acTKM BOAOBOAA, He-
MOCPeACTBEHHO NMPUMbIKAKOWME K KaMepe, BbIMOMHAT U3 CTaslbHbIX
Tpy6. MpW HanMumK NOA3EMHbIX BOA [HULLE WU CTEHKW KOMOAUEB W
KaMep rviApon30InpYT BUTYMOM U/ LLIeMeHTHbLIM pacTBOpOM. Bogy 13
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Kamep y4anstoT ¢ NOMOLLbI0 HAaCOCOB, UCNOMb3YS A8 3TOr0 NPUAMKN.
Mpn BO3MOXHOCTM cOpoca BOA M3 Kamep B CYLLECTBYHOLMIA BOLOTOK
WAW LpeHax crefyeT npefycMmaTpuBaTth OTBOZL BOf, M3 MPUAMKOB MO
4yryHHbIM Tpy6am B BOAOCTOUHBIN NN APEHAXHDbIA KONoAew,.

Mop AeincTBMEM BHYTPEHHUX CWA AABNEHUS BOAbI B HAMOPHbIX BO-
[0NPOBOAHBIX Tpy6ax BO3HUKAIOT pacTArMBaroLLme Hanpsi>KeHus, KoTo-
pble He MOryr 6biTb BOCMPUHATBI CTbiKamy Tpy6. OHM NOABASAIOTCA B
MecTax MoBOPOTa IMHMIA, HA OTBETBMIEHHbIX, TYNMUKOBbIX y4acTKax, Ha
y3/1ax CeTw.

[N NCKN0YEHUA CMeLLLeHMA 1 MOBPEeXeHWs Tpy60npoBoLOB B BO-
[ONPOBOAHBIX KONOALAX M Kamepax UK B FPyHTe yCTpauBatoT ynopbl B
BMAe 6ETOHHbBIX NN KMPNNYHBIX MAaCCUBOB.

Mepexopa BOJOMPOBOAHON MMHUWN MO, XKeNe3HOW NN aBTOMOOWb-
HOI JOPOroin —0CTaTOMHO OTBETCTBEHHOE COOPYXKEHMeE, TaK Kak pas-
PbIB WX NOBPEXAEHVE UX MOXET MPUBECTM K CO3[aHUI0 aBapUinHONM
cuUTyaumm. 3T Nepexofbl OCYLLECTBASIOT, KakK Mpasuio, B crneyunasib-
HbIX KOXyXax (dyTnspax).

Koxyx nepexofa Cnyxut ans npefoxpaHeHus paboyero Tpy6onpo-
BOZa OT Harpy3oK, BO3HMKAIOLMX OT MOABMXXHOIO COCTaBa, U Ans 3a-
WMTbl €r0 OT BO3LECTBUA arpecCuMBHbLIX FPYHTOB 1 61yXAatoLmX TO-
KOB. ®yTNAp BbIMOHAETCA U3 CTa/lbHbIX TPYO.

Mepexob! JO/MKHbI 06ecreynBaTh 6e30MacHoe ABMKEHWe TpaHCNop-
Ta B Nepuoj Npov3BoACTBa paboT No Npoknagke TpyobonpoBoLos, npe-
[OXpaHeHVe 3eM/IFHOT0 NOIOTHA M MOKPbITUS AOPOr OT pa3mbliBa Npu
BO3MOXXHOV aBapum Ha Tpy60npoBogax, a Takxe npefoxpaHeHune Tpyoo-
MPOBOLOB Mepexofa oT paspyLUeHus.

Mepexofbl LO/MKHbI YCTPanBaTLCA Ha NPAMOJIMHENHBIX y4acTKax Tpy-
60NPOBO/IOB C NepeceyeHeM NOOTHA XKeNe3HOW NN aBTOMOOWbHOA
Joporv nog npsimbiM yriioM. Mepexogsl 06bIYHO pacnonarakT Nog no-
NOTHOM >Ke/1Ie3HON A0POrn B Mectax ¢ MUHUMa/IbHbIM YACIOM NyTeR,
Kak npasusio, BHE MECT PacrofIOKeHNs CTPE/IOYHBIX NepeBOA0B M Ches-
[0B, He 6/vke 10 M OT OMOP KOHTAKTHOM CeTu U (hyHAaMEHTOB UCKYC-
CTBEHHbIX COOPY>XEHUIA.

TunoBsble NPOEKTbI MEPEXO0B BOLONPOBOAHBIX TMHWIA NOA XKenes-
HOAOPOXHbLIMU NYTAMYU pa3paboTaHbl UHCTUTYTOM «MOCIMNPOTPaHC
(puc. 3.25).

KoHcTpyKuuelt nepexofa npefycMaTpuBaeTcs BO3MOXKHOCTb Hab/to-
[eHNs 3a ero paboToil, OTKNKOYEHUS U ONOPOXKHeHMsA. O6Lwas AvMHa
nepexofa CKNajblBaeTca U3 AIMHbI KOXXyXa U A/INHbI PEMOHTHOTO y4ac-
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TKa. KoXKyx MpUHUMaeTCs Takol A/MHbI, YTOObl KOHLbI €r0 6bINn Bbl-
Be/leHbl Ha PacCTOsiHME He MeHee 5 M OT MOJOLLBbLI 0TKOCA HaChbiNU 1 3 M
OT 6POBKM OTKOCA BbIEMKW. [JIMHA PEMOHTHOI0 yyacTkKa NpMHUMAaeTCs
He mMeHee 10 m.

Ha Tpy6onpoBoge ¢ 06emx CTOPOH Nepexofa ycTpamBatoT KONOLALbI C
3arnopHol apMaTypoid, yCTaHOBNEHHOM B LIENAX OTK/IKOUYEHMUS 1 ONOPOX-
HEHUA MepexoLoB.

[JvameTp pabouyeli Tpy6bl Nepexofa NPUHUMAIOT, Kak npaswsio, pas-
HbIM AMaMeTpy paboyero Tpy6onpoBoAa; AUameTp KoXKyxa onpesensoT
B 3aBMCUMOCTY OT AMameTpa 1 matepuana paboyeii Tpy6bl 1 0T cnocoba
npomn3BoACcTBa paboT B cooTBeTCTBMMU CO CHUIT 2.04.02-84*.

Pa6ounii HanopHbI TPY60NPOBOA, YKNaAbIBaEMbIN B KOXYXE, Mpu-
HMMaeTCs U3 CTaslbHbIX TPYO6, TakK KakK Npu ux yknaake obecrneymsaercs
LLe/IOCTHOCTb CTbIKOB MPW 3aTaCKMBaHUN TPY6 B KOXKYX.

YCTPOICTBO NEPEXOA0B NOJ, XeNe3HOL0POXKHbLIMU 1 aBTOMOOU/IbHBbI-
MU Lloporamu MOXeT NMPOU3BOANUTLCA 6eCTpaHLUeHbIM UM OTKPbITbIM
criocobom.

CxeMbl NnepexofoB Moj aBTOMOGWUIbHLIMU A0POramMy aHasor MuHbI
CXeMaM NepexofoB Moj XKene3Ho40POXKHbIMU MYTAMM.

Mepexof BOAOMPOBOAHbLIX TPYO vepe3 peku MOXeT ObITb OCYLLECTB-
NeH MO MOCTY, a Takxke No AHy peku. IMpu nepexoge no AHY peku
BOZOMPOBOAHbIE TPYObl YKNaAblBatOTCA B BUAE AtOKepa. Yucno nuHui
Tpyb AtoKepa JO/MKHO ObITb HE MeHee ABYX, NPy 3TOM MpW BbIK/IHOYe-
HUW OAHOI U3 NMHWIA NO OCTaNbHbIM AO/MKHA 06ecneynBaThCcs Nojgava
100% pacyeTHOro pacxofa Bogbl.

[toKepbl yKNabIBaOT U3 CTa/IbHbIX TPY6 NOBbILLIEHHOW NPOYHOCTM
C YCU/IEHHOM aHTUKOPPO3MOHHOM 3amnTOoi. Ny6rHa yKnagkv noasos-
HOI YacTu Tpy6onpoBoda (40 Bepxa TPyO6bl) AO/MKHA ObITb HWKe AHa
BOZl0eMa He MeHee YeM Ha 0,5 M, a B npefenax (hapsarepa Ha CyLOXOA-
HbIX BOLOTOKaX —He MeHee YeM Ha 1 M. PaccTosiHve Mexay MMHUAMU
[tOKepa B CBETY NMPUHUMaETCH He MeHee 1,5 M. 1o 06e CTOpPOHbI AtoKepa
yCTpavBaloT CreLmanbHble KOMoALUbl C YCTAaHOBKON B HUX C MOMOLLbHO
3a/IBMXXEK HEOOXOAUMbIX MEPEKOYEHWIA. [loKepbl COOMPAOT U CBapu-
BalOT Ha MOBEPXHOCTM.

OCHOBHbIMM cnocobamm yknafku Tpy60npoBoJoB Noj BOAOW ABNSA-
tOTCA: MeTOZ CBOOOAHOIO MOrPY>KeHUs; onyckaHve Tpybonposoga ¢ nia-
BYUMX WU CTALMOHAPHBLIX OMOp; OMyCKaHWe CO /ibja U C NaByynx
CPeLCTB, NPU NOCTENEeHHOM HapaLlMBaHWUK NeTeil; NpoTacKuBaHme nne-
Teld Tpy60onpoBoza no AHy NOABOLHOMN TpaHLLEW.
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KOHTpONbHbIE BOMPOCHI:

© P ue oA RN

P
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16.

17.

18.

19.
20.
21.
22.

23.
24.
25.

26.

27.
28.
29.
30.
31
32.
33.
34.

HasHaueHvie BOJONPOBOAHOW CeTW.
TpeboBaHWs, MpefbsBAsiemMble K BOAOMPOBOAHON CeTW.
YT0o HeobX0AMMO y4YeCTb NpW BbIMOAHEHUWN TPaACCUMPOBKM CeTU?
Tunbl BOLONPOBOAHOM CETW MO HAayYepTaHWO Ha MiaHe.
MpenmyLLlecTBa KOMbLEBOW ceTW nepes TYMNWKOBOIA.
[na Kaknx 06beKTOB MpoknafblBaeTCA TYNUKOBas CeTb?
MpaBnna TPaccMpoBKN BOLOMPOBOAHOW CeTMW.
PekomeHfyeMas fAnMHa pacy8THbBIX y4acTKOB.
e cTaBATCA pacyéTHble Y3/bl HAa CeTuU?
OT u4ero 3aBUCUT BbIGOP CXeMbl MUTaHUA ceTwU?
Uem onpefienseTca cxema MUTaHusa ceTu?
Kakoe coopy>keHue BbIMOAHAET PO/b PerysvnpytoLero copopy>KeHus?
OCHOBHble CXeMbl MWTaHWA BOAOMPOBOAHOW CeETW.
Korfa npvHMMaeTCcA cXemMa MUTaHus C MPOXOAHbIM pe3epsyapom?
Ha kakue cnyyan paboTbl BOLOMPOBOAHOW CETW BbINOAHSETCA TMAPaBANYECKUiA
pacyéT npu cxeme C MPOXOAHLIM pe3epByapom?
Mpy cxeme C MPOXOAHbIM pe3epByapoOM KaKoOW pacxof NofaéTcs OT HAacOCHOM
CTaHUMN 1 KaKoi OT BOJOHAMOpHOW 6GallHW?
Kakoii cnyyali pacyéTa npy cxeMe C MPOXOAHbIM pe3epByapoM cumTaeTca pac-
YETHbIM ?
Kakoli cnyyaii pacyéTa npy cxeMe C MPOXOAHbIM pe3epByapoM cumTaeTcs npo-
BEPOYHbLIM?
Korfa npuHMMaeTCs cxemMa NUTaHWA CeTU C KOHTppesepsyapomM?
Cnyyan pacyéTa BOAONPOBOAHOM CETUW MpU CXemMe C KOHTPpe3epByapoM.
Kakne HeflocTaTK/ CXeMbl MUTaHUA C KOHTpPpPe3epByapoM W3BECTHbI?
Korga Bo3MO>KHa 6esballeHHas cxema BOAOCHAOMKEHUS BMECTO CXeMbl C KOHTP-
pesepsyapom ?
Kakue elé cxembl NUTaHUA BO3MOXKHbI B CUCTEMax BOJOCHa6>XKeHuA?
[ns uero BbINONHAETCA rMAPaBANYECKUI pacyéT BOAONPOBOAHOW ceTun?
UTo HeobxoAuMo 3HaTb [ ONpefieNleHns T1ApasvyecKnx 3femMeHTOB BOJO-
NPOBOAHOW ceTun?
M3 Kakux pacxofoB CKNajAblBaeTCH pacxof, NojaBaeMblii B BOLOMPOBOAHYIO
ceTb?
lMoHATWe ygensbHOro pacxofa.
Kakoli pacxof, HasbiBaeTCsi NyTeBbIM?
Y10 noHumaeTcs nog 6anaHcoMm B y3ne BOAOMPOBOAHOW ceTun?
Uemy paBeH pacxoj B y3ne?
Kakue cnocobbl onpefeneHns avameTpa Tpybbl M3BECTHbLI?
Mo Kakoi chopmyne onpefensieTcs AnameTp TPybbI?
MoHATUe «3KOHOMWYeCKMIA (haKTop», KakK OH onpegenseTca?
Kakwue ewé cnocobbl onpefeneHns fuameTpa Tpybbl U3BECTHbI?
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35.
36.

37.

38.
39.
40.

41.
42.

43.
44.
45.
46.
47.
48.
49.
49.

50.

51.

52.

53.

54.

55.
56.

57.

Cnocobbl OnpefieneHnss NoTepb Hamopa Mo AnvMHe Tpyo6bl.

B kakom pe>kumMe paboTalT BOAONPOBOAHbIE TPybbl U3 pasNUYHbLIX MaTepua-
nos?

Kak ocyllecTsseTCA npeAsapuTensHOe pacnpefeneHne pacxofos npy BbiNos-
HEeHUM ruapasnnyeckoro pacuéra?

MopAfoK BbINOMHEHWSA TUAPAB/IMYECKOr0 pacyéTa.

OCHOBHble CUCTEMbI NO>XKAPOTYLLEHUS.

Kakune cucTembl MOXKapoTYLUEHUS MPUMEHAIOTCA B HACeNEHHbIX MyHKTax (Ma-
NbIX N 60NbLUNX)?

Lnsa 4ero BbIMONHAETCA pacyéT Ha cnydyail noXKapoTylleHus?

OcobeHHOCTW TMAPABANYECKOr0 pacyéTa CeTW Mpu CXeMe NUTaHUA C KOHTp-
pesepByapoM.

Kak wmcnonb3yloTca pesynbTaTbl pacyéTa BOLONPOBOAHON ceTu?

YT0 HeobxoaMMO 3HaTb AN NOCTPOEHUA Mbe30MeTPUYECKOl NUHUN?

Kak onpefienseTca BenMymMHa cBO6OJHOrO Hamnopa B y3fax ceTwu?

Kak onpegensieTcsi BbicOTa BOLOHAMOPHON 6GallHW?

Kak nogbupaeTcsi Hacoc Ans HAaCOCHOM CTaHuuyM BTOPOro nogbéma?
TpeboBaHus, NpefbsBisemMble K BOAOMPOBOAHLIM Tpybam.

Tpy6bl, NMpuMeHsieMble NpW YCTPONCTBe BOJOMPOBOAHON CETW

UyryHHble Tpy6bl, MX coefuHeHue. [lOCTOMHCTBA U HeAOCTAaTKM YYryHHbIX
Tpy6.

CTa/lbHble Tpy6bl, UX coefnHeHne. [lOCTOMHCTBA U HEAOCTAaTKM CTalbHbIX
Tpy6.

MonuaTuneHHosble TpPybbl, UX coefuHeHne. OCHOBHble [OCTOWHCTBA MNOMU-
3TWNEeHOBbIX TPy6.

XKene3o06eToHHbIe TPybbl, YCNOBME MPUMEHEHMS.

AcbecTOLEMEHTHble TPybbl, UX COeAMHeHWe. [OCTOMHCTBA U HeAOCTAaTKU.
MpuMeHalOTCA NN ceiivac acbecToOLeMEHTHble TpPybbl B CUCTeMax BOAOCHa6-
>KeHua ?

OT Yero 3aBUCUT TNy6MHA 3a/10>KEHUA BOAOMPOBOAHBLIX TpPy6?

OCHOBHble TWMbl apMaTypbl, MPUMEHAEMOI Npu yCcTPOCTBE BOLONPOBOAHON
ceTwm.

Coopy>KeHnsi Ha BOLOMPOBOAHOW CeTW W BOJOBOAAX.



Masa 8. PEMY/IMPYHOWWME N 3AMNACHBIE
COOPYXXEHWNA

MpaBunbHOE ONpeaeneHre pa3mMepoB 1 MeCTOMOOXEHUSA Perynpy-
IOLLIMX M 3aracHbIX COOPYXXEHUI MMeeT B0/bLLIOE 3HaYeHue ans obecre-
YeHWs B3aMOCBA3aHHON paboTbl BOA03a60PHbIX M OUMCTHBIX COOPYXKe-
HWUIA 1 YMEHbLUEHWUA 3aTpaT Ha CUCTEMY BOAOCHAOXEHUS. YCTPOWCTBO
3TUX COOPYXXeHUIA N03BO/ISAET 06ecneunTs 6ecnepeborHyo nojady Mak-
CUMaNbHOMO pacxoja U NPUHATAA 3KOHOMWUYECKU HauBbIFOAHEMLLNX
JIMameTpoB Tpyo.

B 3aBMCYMOCTY OT Haropa pas/inyatoT perynnpyroLLme Coopy>KeHus
HarnopHble 1 6e3HanopHble. OBLIYHO HAaMOPHbIE COOPYXKEHWS pacnonara-
0T Ha BbICOKMX OTMETKAaX, N OHW PEryinpyroT 1N pacxofbl U Hanopsbl.
Be3HanopHble COOPYXXeHWs pacnonaratoTcs nepes HaCoCHOW CTaHLMen v
CNy>XXaT 4Na perynmpoBaHus paboTbl BOA03a00PHbIX, OUUCTHBLIX COOpPY-
YKEHWI 1 HACOCHO CTaHLMN.

O6BbEM TaKMX COOPYXKEHUI CKNaabIBaeTCA U3 PErynvMpyoLLero, aBa-
PUIAHOMO M MOXapPHOro 0OBLEMOB.

Pa3fenstoT cnefytoLive BUabl HaNOPHbIX PEryNpPYOLLMX COOPYXe-
HWA:

a) BOAOHaMNopHble 6alLHu;

6) HanopHble pe3epByapbl —pPa3meLLasiCb Ha eCTeCTBEHHbIX BO3BbI-

LUeHMAX, obecreymBatoT nogady Bofbl NMOA HaropoM;
B) NHEBMO-HACOCHbIEe yCTaHOBKU —obecrneunBatoT nogayvy Bofbl Nog
HarNopom, co3AaBaeMbIM AaB/eHNEM BO3LyXa.

8.1. BogoHanopHble 6allHn. YCTPOUCTBO U pacyéT

BopgoHanopHas 6aluHsa COCTOUT M3 CNeAyHLLMX OCHOBHbIX YacTel:
1) pesepsyap (6aK);
2) cTBoOn;
3) waTép.
LLlaTép 3awniaeT Bofdy OT 3aMep3aHus 1 HarpesaHus. O6bém balu-
HW 1 BbICOTa OMPEAENstOTCH PacHETOM.
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OO6bEM HalLHN MOXET ObITb 0 HECKONBKUX ThICAY M3 a BbicoTa 15-
30 m.

B BozmocTOK

Puc. 8.1. Cxema o6opyaoBaHus 6alLHW Tpy6onpoBoAamm
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Bopa B 6ak nogaetca no Tpy6e 1 Ha OTMETKY, COOTBETCTBYIOLLYHO
HanbosbluemMy HanonHeHuto (puc. 2.11). Ha KoHue TpyObl yCTaHOB/IEH
MONNaBKOBbIA KnanaH 5 19 aBTOMaTUYeCKOro 3aKpbIiTUA MojatoLLel
Tpy6bl NPV HanonHeHUK 6aka. 13 6aka Boga 0TBOAUTCSA NO Tpybam 1u
2. Tpyb6a 2 060pyaoBaHa 06paTHbIM KnanaHoM 3, NPensTCTBYHOLLMM MO-
CTYNNEHUIO NO Hell BoAbl B 6ak.

KoHeL, Tpy6bl 2 ¢ CETKOI 4 pacrnonoXeH Ha HEKOTOPOIA BbICOTE Haf,
[OHOM C TeMm, 4TOObl He MPOMCXOAMIO0 3acacbiBaHWS 0CafKa, KOTOPbI
MOXeT cKannuMeatbCa Ha AHe 6aka. 3aABwkka 10 npefgHasHayeHa ons
OTKNHOYEHNS BOAOHAMOPHON 6aluHm oT ceTu. K nepenmeHoit Tpy6e 9 ¢
BOPOHKOW 6 npucoeanHeHa rpsasesas Tpyba 7 ¢ 3aABVKKOR 8, npeHas-
HayeHHas Ana yaaneHus cKanamBatoLeroca Ha AHe 6aka ocagka v 0TBO-
[a BOfbl NpW ero nNpombiBKe. IMpun XXeCcTKON 3agenke Tpyd B AHWLLE
pesepByapa Ha CTosKax Tpy6onpoBogoB 11 9 ycTpavBatoT CaslbHUKO-
Bble KOMMEHCATOpbI.

Mpwu Takol cxeme 060py0BaHNs BOAOHANOPHO 6allHN obecrneyn-
BaeTCsA NOCTOAHHOE NepeMeLLViBaHNe BOAbl B 6ake, YTO CnocobCcTByeT
ee Hesamep3aHuto. [ins 060pyLoBaHUA GallHM NPUMEHSAIOT CTaslbHble
Tpy6bl. C Lenblo ocMOoTpa 6aka CHapy>Xu M BHYTPU YCTaHaB/IMBAKOT
NECTHULLbI.

Pe3epByapbl BOAOHAMOPHbIX 6alleH, Kak Npasuo, ycTaHaBIMBatoT
Kpyr/oli (hopmbl B niaHe. MpeanoyTuTensHo, YTo6bl OTHOLLEHWE BbICO-
Tbl 6aKa 6allHKU K ee AvameTpy 6bIno HeboMbWUM. B aTOM cnyyae mc-
K/IHO4aK0TCS 3HaUMTE/bHbIE KONebaHWs HanopoB B CUCTEME MPK pas3iny-
HbIX peXKuMax 1 0becrneynBaroTcs 6onee 61aronpuATHbIE YC10BKS pabo-
Tbl HACOCOB.

PesepByapbl BOJOHAMOPHbIX GalleH ObIBAOT XKeNe306ETOHHbLIMU 1
CTaNbHbIMK. Hanbonee WpoKo pacnpocTpaHeHbl Xene306eTOHHbIE pe-
3epByapbl, 3allMTa KOTOPbIX OT KOPPO3WM MPOLLe 1 JONTOBEYHee 3aLu-
Tbl CTa/IbHbIX. Bce 60/1ee WpoKoe pacrnpocTpaHeHWe noyYaeT npessa-
PUTENIbHO HanpPsXXeHHbIV Xene306eToH, NOBbIWAaoLLMIA BOLOHENPOHN-
LiaeMOoCTb 6aKoB.

CtasnbHble 6aKM XapaKTePU3YHTCA MEHbLLER MacCoi, MHAYCTpUab-
HOCTbHO M3rOTOB/IEHNA U MOHT&Xa, MOJTHOM repMeTUYHOCTLIO. OHK LWK-
POKO NPUMEHSAOTCS B 3apyBOeXKHbIX CTpaHax.

Pe3epByapbl MOryT UMeTb MI0CKOE WM BOTHYTOe AHuue. Mpuaa-
HVe BOTHYTbIM JHULLaM NOYCHepuyecKo, anInnconaansHon n pagm-
a/IbHO-KOHMYeCKOl (hopm MO3BO/ISET YBENNUMBATL AVAMETP pe3epByapa
(Npv o4HOM 1 TOM >Ke 06bEeME) N0 CPaBHEHUIO C JUAaMETPOM pe3epByapa
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C NI0CKMM AHuLeM. bnarogaps atomy KosnebaHus Haropa MoryT ObITb
COKpaLLEeHbI 0 MUHUMYMa.

OfHako pesepByapbl C BOTHYTbIMU AHULLAMY C/IOXXHEE B U3rOTOB/IE-
HUK. B Haweli cTpaHe Hanbonee LIMPOKO NMPUMEHSIOT pe3epByapbl C
NIOCKMM W NoNycqepryecKM BOrHYTbIM SHULLAMMN.

BogoHanopHas 6aliHsa o6opyayeTcs 2-Ms cucTeMamm Tpyo:

a) nogawoLlas u 0TeoAALan Tpy6bl;

6) nepenmeHas u rpsizeBasi Tpyobl.

CTBOA GaLLUHM MOXET ObITb Pa3IMYHOM KOHCTPYKLIMM U U3 Pa3HOO06-
pa3HbIX MaTepManoB (CTaslb, XXene3o6eToH, Kupnuy, agepeso). Hanbonee
pacnpocTpaHeHbl 6allHK C XXene306eTOHHbIM CTBOMOM U CTa/IbHbIM 6a-
KOM.

Pa3paboTaHbl TMMNOBbIE MPOEKTbI XKENe3066TOHHbIX OalleH 00BHEMOM
100—500 m3BbicoToi 15—40 M. Pe3epByap BOAOHAMOPHOW GalliHW UMeeT
LMIMHAPUYECKYHO (hOPMY, & CTBO/ YCTaHaB/MBAETCA Ha IEHTOUHbIN (hyH-
[aMEHT.

PerynupytoLumini 06bEM BOOHAMOPHOW OallHK 1 pe3epByapa YNCTOw
BOZbl OMpeAenseTcs Ha 0CHOBaHWMW rpaduka BOLONOTPe6NeHUA U rpa-
(hmKa paboTbl HACOCHOW CTaHLWW.

Perynupyowmin 06,EM onpegenserca 2-ms cnocobamm:

a) TabnnyHbIM;

6) rpaduyeckmm.

Perynupytowumii 06bemM BOAOHAMNOPHOIA GalliHK OnpeaenstoT no co-
BMELLEHHbIM CTYMEeHYaTbIM UM MHTErpasibHbIM rpagukam paboTbl Ha-
COCOB 1 BOZOMNOTPe6/IeHus.

Perynupytowmii 06bem 6aka onpegenstoT No MakCUManbHOMY OcC-
TaTKy B HEM BOfpb!.

Kak BMAHO 13 Tabn. 8.1, perynnpytownii o6bem 6aka npu cTyneH-
yaToli paboTe HacocoB paBeH 2,5 %. Mpwn paBHOMepHOW paboTe —8,6 %
(13 rpadimka 8.2), T.e. Npy CTyNeH4aToin paboTe HACOCOB MOXHO 3Ha4M-
TeNbHO COKPaTUTbL 06beM baka.

I"pathryeckmnin pacyeT BbIMOMHAT NyTeM NOCTPOEHUS UHTErpab-
HOlM KpUBOW BOAONOTPe6neHns M rpaduka nogayv BoAbl Hacocamu
(puc. 8.2).

PerynmpytoLmnii 06bemM 6aka paBeH CyMMe HanboNbLLMX PasHOCTEN
OpAMHAT MeXay KpvBol 11 npsMoii 2. Mpu paBHOMEPHOIA paboTe Haco-
COB 3Ta CyMMa cocTaBnseT 6,2 + 2,4 = 8,6% cyTo4HOro pacxoga.
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OnpepeneHve Tpebyemoro perynmpytollero oobema 6aka BofoHa-
MOPHOM GalHN A4Ns CTYNEeHYaToro peXxxmma paboTbl HACOCOB B TEUEHME

CYTOK

Tabnuua 8.1
Mogayva M36bITOK 1m
n N R A A iy
M, % % % % B 6ake, % B bake, %

0-1 2,5 3,0 - -0,5 -0,5 19
1-2 2,5 3,2 - -0,7 1,2 12
2-3 2,5 2,5 0 0 -1,2 12
3-4 2,5 2,6 - -0,1 -1,3 11
4-5 4,5 35 1,0 - -0,3 21
5-6 4,5 4 0,4 - +0,1 2,5
6-7 4,5 4,5 0 0 +0,1 2,5
7-8 4,5 4,9 - -0,4 -0,3 2,1
8-9 4,5 4,9 - -0,4 -0,7 17
9-10 4,5 5,6 - C11 -1,8 0,6
10-11 4,5 4,9 - -0,4 -2,2 0,2
11-12 4,5 4,7 - -0,2 2,4 0
12-13 4,5 4,4 01 - -2,3 eli}
13-14 4,5 41 0,4 - -1,9 0,5
14-15 4,5 41 0,4 - -15 09
15-16 45 4,4 01 - -1,4 1,0
16-17 455 4,3 0,2 - -1,2 12
17-18 4,5 41 0,4 - -1,6 16
18-19 45 4,5 0 0 -1,6 16
19-20 4,5 4,5 0 0 -1,6 16
20-21 4,5 4,5 0 0 -1,6 16



Tabnmua 8.1

21-22 45 4.8 -0,3 —1,3 1,3
22-23 4,5 4,6 -04 -1,2 1,2
23-24 4,5 3,3 1,2 - 0 2,4
NToro

O6LMin 06BEM BalliHM CKaAbIBAeTCA U3 CYMMbI PEryNPYHOLLErO,
MPOTUBOMOXapPHOr0 U HEOMOPOXKHAEMOr0 06BHEMOB.

W=W_+W _+W

per. no>K. Heonop. *

MpOTMBOMOXAaPHbIA 00bEM NPUHMMAETCSA paBHbIM 10-MUHYTHOMY
3anacy, He06X0AMMOMY /10 BK/IHOHYEHUSA MOXapHOro Hacoca. Kpome 3to-
ro B 6aLlHe XpaHUTCA HEOMOPOXHSAEMbIA OOBEM.

8.2. Pe3epByapbl YMCTOI BOAbI

Pe3epByapbl YACTOW BOfbI, KPOME POV PEry/MpyHOLLEro coopyxe-
HWA, BbIMOHAKT PO/ib 3aMacHOro COOpPYXeHus (B HUX XpaHuTCA 3arnac
Ha NoXkapoTyLLEeHVe 1 aBapUiitHbIiA 3anac). Ecnn penbed nNo3BonseT, pe-
3epByap YMCTOW BOAbl UCMO/b3YETCA KakK BOLOHaNopHasa 6awHs. B oc-
HOBHOM YCTaHaB/IMBAIOTCH XeNle306eTOHHbIE pe3epByapbl, NHOTAA UC-
NoMb3yTCA pesepByapbl U3 ApYrux MaTepuanos.

HeobxoauMblii 3anac, B COOTBETCTBMM € TpeboBaHmsamn KMK, xpa-
HUTCH, KaK MUHUMYM, B 2-X pe3epByapax.

PasnuyatoT pesepByapbl pasHO KOHCTpyKuuu. LinnuHapuyec-
Kue pe3epByapbl C KyMO/bHbIM MepPeKpbITUEM YCTPanBaoT 06bEMOM
[0 600 M3 PesepByapbl nosy3arnybneHHble, CBEPXY U30NNPYIOTCA C0-
em 3eM/I1 He MeHee 1 M. [JHO pesepByapa yCTpamMBaeTcsi C He6OMbLLMM
YKJIOHOM, C MPUAMKOM, KOTOPbI 060pyayeTcs rps3eBoii Tpy6oi.

Mpun pacuyéTHOM 06BEME pesepByapa 60ee 600 M3pekomeHayeTCA
MCNONb30BaHWE LVHAPUYECKNX PE3EPBYaPOB C MNIOCKM MepPeKpbITU-
eM. Pa3paboTaHbl TUMOBbIE pe3epByapbl TAKOW KOHCTPYKLMM 06BEMOM
o1 50 m3g0 2000 m3 anameTtpom 4,7—25,4 m, BbicoTol 3,5—4,5 m.

MepekpbITUe pe3epByapa MNOLAEPKMBAETCA KONOHHaMKM (Ha 100 M3
06bEMa 1 KOMOHHa, cnefoBatenibHO, Npu 06béme 2000 m3npeaycmaTpu-
BaeTcs 21 KonoHHa). Mpu cTponTeNLCTBE pe3epByapa UCMonb3ykTes coop-
Hble XKene30 6eTOHHbIE 3/1EMeHTbI (KOMIOHHbI, NEPEKPbITUE, CTEeHbI, NK-
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Tbl), M3roTaB/IMBaeMble Ha 3aBOAax COOPHBIX XKee306eTOHHbIX U3AENNIA.
OcHoBaHue pesepByapa CTPOUTCA U3 MOHONUTHOIO 6ETOHA.

Mpw onpeAeneHnmn NOHOrO 06beMa pe3epByapa yUMTbIBAKOT TaKKe
aBapuiiHbIli 3anac, npegycMaTprBaemblii B Cllydae nojadun Bofbl No oj-
HOMY BOJ0BOZY.

B coBpeMeHHbIX YCNOBUAX B OCHOBHOM MPUMEHSIOT pe3epByapbl U3
xene306eToHa. OHW 6bIBAIOT Pa3/IMYHbIX KOHCTPYKLWIA, KPYTIOiA 1 Nps-
MOYTO/IbHOW (hOPM ¥ MOHTUPYIOTCS Pa3IMUYHbLIMU CNOCO6aAMU.

B HEKOTOpbIX CTpaHaxX MPUMEHSIOT CTa/lbHble pe3epByapbl. OfHaKO
13-3a 60/IbLLIOIA METaNN0eMKOCTU, TPYAHOCTU 3alMTbl OT KOPPO3uUK 1
HEeo6X04MMOCTH YCTPONCTBA TEPMOU3O0/IALMM OHW HE HALLIW LLMPOKOTO
pacnpoCcTpaHeHUs.

B 3aBMCcMMOCTM OT 3arny6neHns pesepByapbl NoApasaenstoT Ha Noa-
3eMHble ¥ nonynoa3eMHble. OHY 6bIBatOT 06BEMOM OT HECKOJIbKMX COT
[0 AECATKOB ThICAY KyOUYECKMX METPOB W BbIMOMHAKTCA MO TUMOBbLIM
MPOEKTaM.

Ha TeppuTopun, CHabXkaemoii BOJ10M 13 pe3epByapoB OAHOM0 Ha3Ha-
YEHUS, UX AOMHKHO ObITb HE MeHee [ByX. Mexay HUMKU pacronaraioT
cneymanbHble Kamepbl (KO0AUb!), B KOTOPbIX pasMeLlatoT 3afBUKKK
[N OCYLLLECTB/IEHNS Pa3/IMYHBIX NEPeKTFOYEHNI MEXIY pe3epByapamu 1
BOLOBOLAMU.

Ecnn B pe3epByapax He HaxoAUTCSA NPOTUBOMOXAapPHbIV U aBapuii-
Hblli 3anac, TO BO3MOXXHO YCTPOICTBO OAHOMO pPe3epByapa.

Pe3epByapbl 060pyaytOTCA NOABOAALMMY U OTBOAALLMMU TPYOOMpO-
BOZamu, NepesiMBHLIMU U CMYCKHbIMU YCTPOMCTBAMU, CUCTEMOI BEHTU-
NALNK, NIOKaMK 415 Npoxofa 06CNyXXMBatOLLEro nepcoHana n TpaHc-
nopTMpoBaHWs 060py0BaHMSA, KOHTPO/IbHO-U3MEPUTESIbHO annapary-
poi.

B uensx npefoTBpaLLeHns 3acTauBaHus BOAbl U U3MEHEHUS ee Ka-
YecTBa B pe3epByapax X03aNCTBEHHO-MUTLEBOMO Ha3HAYeHNS [OMKEH ObITb
06MeH NOXXapHOro 1 aBapuitHOro 06LEMOB B TeYEHME 2 CYTOK.

["apaHTUsA HENPUKOCHOBEHHOCTU NOXapHOTro 3anaca OCyLLEeCTB/SeTCS
MyTeM YCTPONCTBA KO/MIEHA Ha X035MCTBEHHO- MMTLEBOM TPYOOMNPOBOE,
B BEPXHelM YacT! KOTOPOro MMeKTCA OTBEPCTUSA, PacrofiOKeHHble Ha
OTMETKe Bepxa MpPoT1BOMNOXapHOro ypoBHs. KoneHo paboTaeT Kak cu-
(hOH, B KOTOPOM MPOUCXOAUT CPbIB BaKyyma Mpu CHWKEHUWN YPOBHSA
BOAbI 10 YKa3aHHOW OTMETKM.

OumncTKa 1 NPOMbIBKa pe3epByapa OCYLLECTBAETCSA HE MeHee 0fHO-
ro pasa B rog.
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Puc. 8.2. PesepByap uuCTOLA BOoAbl:
1 - nopgaowan Tpy6a; 2 - oTeBogdAwas Tpyba;, 3 - Bcacbisalolwass Tpyba;
rpaseBast Tpy6a; 5 - nepesmBHas Tpyba; 6 — MorviaBKoBbILA K/laraH;
7 - BEHTWIAUMA MOXapHOro Hacoca; 8 - JIOK /¥ ocMoTpa

8.3. NHeBMO-HacoCHbIE YCTaHOBKN

MHEeBMO-HAaCOCHbIEe YCTaHOBKMW Cy)KaT /15 Co34aHUs Hanopa B ceTu
[aBrieHVieM Bo3ayxa.

Puc. 8.3. MNHeBMOHacocHas ycTaHOBKa



Mpy MakcMMasibHOM Fopu3oHTe BoAbl B Gake A, B 6ake B 06bEM
coctaBnsieT VWV npn MyuHUMasribHoMm ropusoHTe — W2

Mpwn 3TOM AaBfieHVe COOTBETCTBEHHO cocTaBsiseT Pln PT

Mo 3akoHy BolAnsa-MapuoTra:

WP, +1)= W P2+ 1) @

W2= V+ WixTorpa:
V= W2—WI —perynupyiolimii 06bEM;

Vv — Be/IM4MHa peryvpytollero o6béma onpeaenserca no UHTer-
pasibHOMY rpauKy.

WwrP, +1)=(V+ x,)(P2+ 1)
WwrP,+1 - WP2+ 1= VP2+1)

W= V+ WL

I:)2: HB.O. = HC.H. + >(Z,q.T. _ZB.b) + EIB.IT.—B.&\/’I
P 1—makcnmasibHoe gaBrieHve.
E=PJPV Pl1= EP2

3HaveHne E moxeT nameHsiTbes oT 1 o 6eckoHevyHocTU. ONTuK-
MasibHOe 3HadyeHne ~=1,33—2,0.

Ha npakTuke NpyHUMaeTcs 0THOLLeHMe 06bEMa BO3AYLLIHOMo 6aka K
06bEMY BOAAHHOIO0 6akKa Kak 3:1.

Mpwn ncnonbL30BaHMN MHEBMO—HACOCHOLA YCTaHOBKM AaB/IeHVe BoAb!
B pacrnpefesiMTesibHOA CeTU 3aMeHSeTCA AaB/IeHVEM CXKaToro Bo3ayxa.
NMHEeBMO-HACcOCHas yCTaHOBKaA MO CBOEMY Ha3Ha4eHUIO BbIMOIHAET pPosib
BOAOHArNopHOIA GallHN.

O6bIYHO MNPUMEHSIETCS CUCTEMA «BO3OYX—BoAa», MPeACTaB/IsoLLIAA 00004
YCTaHOBKY B BUE 3aKPbITOr0 KOT/1a. YcTaHoBKa 060pyayeTcs MaHOMET-
poOM, KOMTPeccopoM 1 Tpybamu s nogayun Bo3agyxa 0T KoOMMpeccopa,
BOAbI OT HACOCHOUA CTaHLU MU 1 Nnogadvn Boapbl B CETh.

O6bIYHO MHEBMATNYECKNE YCTAaHOBKM MeHee BbIrOAHbI, YeM BOA0HA-
rnopHble 6aliHM. OgHaKo Npy MasloM BoAOMoTpe6/1IEHUU 1 BbICOKOM AaB-
neHn 3ahPEKTUBHOCTL MHEBMATUYECKUX YCTAHOBOK Bbllle. [103ToOMY
OHU MPUMEHSAITCA B CUCTEMAX CEJTbX03B0A0CHAGXKEHUS.
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KOHTposibHble BOMPOCbI:

1

2.
3.
4.

o

BREBe®~N®

15.
16.
17.

18.
20.
21.
22.
23.
24.
25.
26.

27.

Porib  HanMopHO-peryINPIOLLIMX COOPYXKEHUIA CUCTEMbI BOAOCHAGKEHWS.

Kakuve Tumbl HaropHO—-PEry IMpYOLLMIX COOPY>KEHUIA M3BECTHbI?

BogoHaropHble 6GaluHW. HasHauyeHuve.

YCTpOLACTBO BOAOHArNopHOUA GaliHW. OCHOBHble 4acTu, cucTema Tpy6ornpoBo-
[10B.

M3 Kakux mMaTepuasioB M3roTas/iMBatoTCA BOAOHAropHble GallHu? Turosble BO-
[0HaropHble GaLLHN.

Kak onpegensieTcs MUHoEA 006EM BOAOHAMOPHOIA 6GallHK?

Kakvie crnocobbl orpefesieHns perysivpytoliero o6béma 13BecTHbI?

Uemy paBeH MOXapHbILA 00LEM, XpaHALWMIACA B GallHe?

Kak onpegensieTcs BbicOTa BOAOHAMOPHOIA GallHW?

. Posib pesepByapa UuCTOMA Bofpl B CUCTEME BOLOCHAGKEHUS.
. MoXeT /i pe3epByap BbINO/HATb POSIb HArMOpPHOIO COOPYXXEHMWS?
. YCTPOIACTBO pes3epByapoB, 060pyA0BaHVie TpyGOrpoBOAaMMU.

M3 Kakmx maTepunasioB MU3roTaB/IMBaOTCA pesepByapbl?

Kakoth ¢opmbl, 06bEMA W M3 KaKoro Marepuiasia WU3roTaB/iMBaloTCs TUMOBbIE
pesepByapbl?

Kak onpenensieTcs myHbLEA 06bEM pe3epByapa?

CKOMbKX YacoBOMA pacxof, Ha MoXKapoTyLleHre XpaHUTCA B pesepByape?
3aBMCUT /M 06bEM Ha MOXapoTyLleHe 0T CeMACMUYHOCTW patAoHa pacnosio-
XKEHUSA 06beKTa BOAOCHAGKEHUS?

Bcerga /m xpaHUTCA aBgU/HBIA 3amnac B pesepByape?

Ana 4yero cny>kaT MHEBMOHacOCHblE YCTaHOBKMN?

YCTpOMACTBO MHEBMOHACOCHOMA YCTaHOBKMU.

MpyHUMN AeIACTBMA MHEBMOHACOCHOLA YCTaHOBKMU.

B 4éM MpuHLMNUanbHoe 0T/IMuME MHEBMOHACOCHOIA YCTaHOBKM OT BOAOHAMop-
HOA GalluHu?

MOXHO /M NPUHUMATb MHEBMOHACOCHYH YCTaHOBKY BMECTO BOAOHArOpPHOLA
GaLlHn ?

B Kakux cny4asx athpeKTUBHee MpUHUMATb MHEBMOHACOCHYHO YCTaHOBKY BMe-
CTO BOAOHANOpHOLA 6GaliHn?

KakoiA 3aKOH MOXET XapakTepu3oBaTb PeXWUM paboTbl MHEBMOHACOCHOIA YC-
TaHOBKU ?

YeMy paBHO OMNTUMa/IbHOE 3HAYEHWE OTHOLUEHWUS MaKCUMasIbHOrO [JaBrieHust K
MWUHVIMa/TIbHOMY B MHEBMOHACOCHOMA yCTaHOBKe?



Masa 9. BOAOBOAbI. TUMbI N PACYET
9.1. BogoBogbl. HasHaueHue, TUMbI

BoaoBoabl cryXaT As1s nogadm BoAbl 0T UCTOYHMKA A0 MecTa pac-
npeaesieHns Bogpl.

Pa3nunyaloT gBe rpynnbl BoA0BOAOB:

1—c 1cnosib30BaHWEM Hacoca A1 Co34aHNs Harnopa;

2 — rpaBUTaLMNOHHbIE BOAOBOAbLI — C MCMO/Ib30BaHUEM OEIACTBUS
CUAbI TSHKECTU Bodpbl.

C y4yéToM XapakTepa ABMXXEeHMs BoAbl BOAOBOAbI MOFyT 6biTb Ha-
MOpPHbLIMU N 6e3HAMOPHbIMMU.

C yuéToM xapaKTepa ABWKEHUSI BoAbl pa3/ivyaloT Tpy TuUna BoAoBo-
[0B —CaMOTEeUYHO-HarnopHbIe, C MOMOLL b0 Hacoca U caMoTeuHo-6e3Ha-
MopHbIE.

MepBbLIA TUIM —CaMoTeYHO—HaMopHbIA. Mpy 3TOM ropu3oHT BoAbl B
WCTOYHUKE O0/HKEH GbiTb BbILLE FOPU30HTA B MPUEMHOM pe3epByape.
PasHMLA B ropM3oHTax Ao/IKHa 6bITb paBHa UK 6osiee Be/INYMHBLI Mo-
Tepb Haropa.

pesepByap
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-~ alo>"
BTopoi1 TN —Hanop ¢ nomMoLLbio Hacoca co3gaéTes. Mp#

rOPU30HT BOAbI B UCTOYHUKE HUXKE FOPU30HTA Boabl B MPUEMH M P
3epByape. Mpy nMepBoM M BTOPOM TUMax BOAOBOAOB TPyObl YKA&IMEL
oTcs Ha TpebyeMoiA ry6uHe napasisiesibHo MOBEPXHOCTY 3eM/IN.

TpeiA TN - caMoTeuHo-6e3HanopHbIA. [ns o6ecrieyeHms
TEKa Heob6XxoaMMOo TPybbl YK1aabIBaTb C HEO6X0ANMbIM YK/10HOB-
pPOANHAMUYECKUIA HaMop COBMaAaeT C YPOBHEM BOAbl B Tpy6ax.
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9.2. NpynnoBble cUCTEMbI BOAOCHAOXKEHUS

9.2.1. YcnoBusa MNpUMEHEHUS, PacyéT
rpynroBbIX BOAOMPOBOAOB

pynnoBble CUCTEMbI —LLEHTPa/IN30BaHHbIE CUCTEMbI, MOFYT ObITb
MEXX03SIMCTBEHHbIMN, MEX06/1aCTHbIMU U MEXIocyA4apCTBEHHbLIMU U
obecneunBaloT BOAOIA HacesleHMe U pyrue 06beKTbl.

YcnoBmua He06XoA4MMOCTU MPUMEHEHUSA FPYMNMNoBbIX BOA0MNPOBO-
[0B:

1. CaHMTapHO-TIMrMEHVNYECKNE YC/10BUS (Harpumep, rnpu HeCooTBET-
CTBUWN CAHUTapPHO- NI MEHNYECKUM Tpe6oBaHUAM MECTOMOSI0KEHUS UC-
TOYHUKA);

2. pynnoBble BOAOMPOBOAbI AeLIEB/1E NCM0/1b30BaHUS MECTHbIX U C-
TOYHMKOB;

3. Mpwu OTCYTCTBMM HEOOXOAUMbIX UCTOYHUKOB C Ka4eCTBEHHOA BO-
[0 He06X0AMMOI0 KOSINYecTBa.

pynnoBble BoA4OMPOBOAbI MPeAcTaBASOT CUCTEMY, BK/THOUAOLLLYHO
BCe BOAOMPOBOAHbIE COOPYXeHUs. JinHa BOAOBOAOB MOXET AOCTUIaTh
3000 Km u 6oree.

pynnoBbie BOAOMPOBOAbLI 30HUPYHOTCS MO MOC/1e40BaTESTIbHOA CXe-
Me: OCHOBHbIE COOPYXXEHUS —HACOCHbIE CTaHLKW, pe3epByapbl 1 BOA0-
BOAb.

[.ns pacuéTa rpynnoBbIX BOAOMPOBOAOB, YHUUTbIBas HEPaBHOMEPHOCTb
BoA0NOTpe6/1eHNs cefibCKMX BOA0MNPoBoAoB, npod. Kapambunpos H.A.
npeasioXkua MeToa MHOFO4HEBHOIO perysinpoBaHus.

3TOT MeToA NO3BOMSAET YBE/IMUUTL KOIPHULMEHT MOME3HOro AciA
CTBUSA CUCTEM CeSIbCKOX03AACTBEHHOI0 BOAOCHaOXeHUA. Mpu pexnme
MHOI04HEBHOI0 perysimpoBaHmMsa Hacocbl M BOAOBOAbI MOAAIT pacxon,
MeHbLLIE YeM MaKCUMasIbHbIIA CyTOUHbIIA pacxog,.

MoTpebuTenu nony4yaloT BoAY B COOTBETCTBUM C MNOTPEBGHOCTAMN.
Pacxoq HeoCTalOLWMIEA B YaC MaKCMMaslbHOI0 BOA0MOTPeG/1eHNSA MOCTY-
naeT 13 pesepByapa MHOFO4HEBHOI0 PerysiMpoBaHus.

PacuéTHbIA perynvpyoLuniA pacxos, onpenesnsercs Kak:

V 035§ (1_ a)zgakc.cyT
roe:

a —PEeryIMpyroLmia KoaphUUNeHT, T.e. KO3W(PULMEHT, MOHMXKal0-
LUMIA MaKCMasTbHbIA pacHETHBIIA pacxoq,.
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Q\IlaKC.CyT.

Mpn a = 1 HeT Heo6X0AMMOCTU B MHOFOAHEBHOM perysiupoBaHum.
Mpn MHOroAHEBHOM perysivMpoBaHuUM Bcerga MeHblle 1.1 foxoanT Ao
0,6-0,7.

QECHOYT ~ pacuéTHbIA pacxos perysiNpyoLLInNX COOpYXKEHWIA;

(MacoT~ cyMMapHbIiA MakcMMaribHbIIA pacxof, Mo 06beKTam, K KO-
TopbIM BOAa NoAaéTCcs U3 pe3epByapoB MHOFO4AHEBHOIM0 perysinpoBaHus.
Perynupyoimii 06bém 0T6UpaeTcs B pa3Mmepe CyTOHHOro pacxona. Pe-
ryMpyoLmia 06 bEM MOXET onpeaensiTbes B Tab/IMUHOIA (hopme.

CumnTaeTcsa ath(heKTUBHO A/1MHa BOA0BOA0B MHOMOAHEBHOI 0 pery-
nupoBaHuss — 30 kM. Mpu L = 30—90 kM. KoathpunumeHT ahheKTnB-
HocTu cocTassniseT 0,9—0,75.

OCHOBHbIMW COOPYXXEeHMAMU [pynnoBbIX BOAOMPOBOAOB CUMTAOTCA
BOZOBOAbI.

MoaToMy TEXHUKO-3KOHOMUYECKOIA 33a4eli aBAseTcs onpeaesieHmne
3KOHOMMYECKN HaVBbIFOAHOMA A/IMHbI, 06eCrevmBaloLLLed MHOMO4HEBHOE
perynvpoBaHue CUCTEMBI.

JnunHa BogoBoaa onpeaensieTcs rno gopmysie:

KO 270" 25 —————o—o

roe:

S —MaKcMasbHbIA CyTOUHBIA pacxon,;

PO—06BEMHBIV KO3(PULLMEHT pe3epByapa YMCTOIA BOAbl B peXume
MHOIM04HEBHOI0 perysinpoBaHus;

— 06BbEMHBIA KO3 MEHT pesepByapa B peXXMmMe CyTOUHOI

perysinpoBaHus;

a —perynmpyrowmii KoaghuuneHT.

JKOHOMMYECKUN HaVBbIrOOHEALLUMIA AnaMeTp BO40BOAA:

k= 320™ 00.«;

O —3KOHOMMYECKUIA (hakTop, 3 = May;

M —ko3thhMyMeHT, yunTbIBalOLNIA MaTepuas Tpyo,
M 0,92 —cTanbHble TpyObI;

M 0,43 —u4yryHHble Tpy6bl;

0 —CTOMMOCTb 1 KBT. Haca 3/1eKTPO3SHeprum;



Yy — KO3(h(pMuMeEHT HepaBHOMEPHOCTWU BogonoTpebseHmsa (0,3-0,6
ansa cuctem CXB).

9.2.2. pynnoBble BoAOMpoBoAbI Pecriybyinky Y36ekucraH

B HacToslWee BpeMs AeACTBYIOT criefytoLlme rpyrnoBbie BOA0Mpo-
BOAb!:

1. 3aaMMHCKUIA pyTINoBOiA BOAOMNPOBOA,:

3a6op BoAbl M3 MOA3EMHOIN0 UCTOYHMKA (7 CKBaXXMH MpOU3BOAU-
TenbHocTbio 33000 m3cyT (370 n/c), 2 Kere306eTOHHbIX pe3epByapa
06bEmom 3000 m3.

2. CaH3apCKmiA rpynroBoiA BoAOMPOBOA:

(10 ckBaXku1H, NpousBoanTENbHOCTLIO 43000 m3cyT (500 n/c)).

3. KOIATOLLCKMIA rpyrnrnoBoiA BOAOMPOBOA,:

(NpomsBognTenbHocTbio 5600 m3cyT (700 n/c)).

4. pynnosble BoaonposoAbl CypxaHaapbUHCKOEA 06/1acTu:

B CypxaHAapbVUHCKOM 06/1aCTU OTKPbIThI M0 pe3ysibTaTaM rMaporeo-
N1I0rMYECKNX U3bICKaHNIA 00 beANHEHNS «Y36EKIAPoreos10rns» crieayto-
wme MeCcTopoXaeHUs noaseMHbIxX Bog: CeBepHbliA CypxaH, HOXHbItA
CypxaH, MawxypT v BolAcyH.

Camoe KpyrnHOe MecTOopoXAeHWe KayeCTBEHHOI BoAbl-CeBepHbIiA
CypxaH. 3anac BoAbl 3TOr0 MecTopoXaeHus coctassisieT 985 Tbic. M3
CYTKN, MnHepanusauyuns 0,3—0,5 r/n.

B 1983 rogy Ha 6a3e aTOro MecTopoXxaeHus Oblia BBeeHa B CTPOIA
nepsas ovepeb XOMKNUMAKCKOM permoHasibHOA CUCTEMbI BOLAOCHA0Xe-
HUA. B cocTaB AaHHOIA cucTembl BXoaAT: 20 CKBaXKWH, 2 pe3epByapa
EMKOCTbo 2000 M3KaXObIiA, HAaCOCHAasi CTaHLMSA BTOPOro NMogbema, X/io—
paTopHas, BoA0BOAbI.

MepBbIiA Bogoeog B = 1200 mm; b = 30 km; O = 1000 mm; b —35
KM. BTopoii Bogoeog B = 800 mm; b = 35 km; B = 600 mm; X = 13 KM;
B = 500 Mm; b —25 km; B = 400 mm; b = 7 km.

PernoHanbHaa Xoa)xunnnakckas cucremMa BogocHabkeHUs obecne-
umBaeT BOAOA 8 palioHoB obsiacTu: KapkmaoH, XypmaT, KymKypraH,
BaHauxaH, Wepabaa, AycTnuk, Xankaban, AHIop —ropoaa, cesisckue
MOCENKW, PacrosiIoKeHHbIe Mo Tpacce Bo40BOAOB. Ha yyacTke TynonaHr
Ha 6a3e 3TOoro Xe MecTopoXKAEHUS MNJIaHUPYeTCs CTPOUTENIbCTBO peruo-
HasTbHOLA CUCTeMbI A/18 TPEX paiioHoB-LUypun, Capnacus n Y3syH.

B cocTaB 3T0L4 cUCTEMbI BXOAST CKBaXXWHbI, BOAOBOAbI MPOTSHKEH-
HOCTblO 46 KM. B = 400—600 MM. 1 y3nbl pacnpegesieHnst Bogpl.
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5. MpynnoBble BogonpoBoAbl KallkagapbMHCKOLA 06/1acTU:

B HacTosuiee BpemMs B 06/1aCTU AEIACTBYIOT ABE pernmoHasibHble
cucTeMbl BogocHatxkeHusA: Kntabo-Laxpussabekas n TanumapoxaH-—
ckas. KuTtabo-Llaxpnssbckan permoHasibHas cucrema obecneumsaeT
KayeCTBEHHOA BOAOMA M3 MNOA3EMHbIX MCTOYHUKOB 3 ropoga — Kap-
wwn, Kamawm n Mybopak 1 cesibCKue HacesnéHHble MyHKTbI N0 Tpacce
BOA0BOA0B. BTopas pervoHasibHas cucremMa BoAocHabXXeHUs 061acTu B
KayecTBe NCTOYHMKA UCMOSIb3YET Body TasimmapayKaHCKoro Bo4oXpaHu-
nuvuwa. Boga 13 BogoxpaHUAKLLLA Nocsie 04UCTHOIA CTaHUUMK BOA40BOAA-
MU NPOTSXEHHOCTbLIO 100 KM NoJaéTcs B cesibCKue Mocénku. Obmiia
pacxopg, coctaBsisieT 200 TbiC. M3CYyTKMN.

3Ta cucTema obecrieumBaeT BOAOIA TakKe palALeHTPbl AHTMHULLOH,
BelkeHT, AHrM Mumnpuwkop, B nepcnekTmBe naaHUpyeTca Ha 6a3e pekun
OKcy cuctema «lexkoHobagdy. AnHa BogoBoga cocTaBUT 77 KM, MOLLL -
HOCcTb 15 ThIC. M3CYTKMN.

6. [lexKoH00aACKUIA MpymnroBoiA BoAonpoBoA, ChIipdapb HCKOMA 06/1a-
cTu:

JexkoHobaackaa cucTtemMa BBefeHa B cTpoii B 1992 roay. B HacTos-
Lee BpeMS K 3TOM cucTeMe NoAk/IoveHbl ropoaa MynuctaH, AHrmnep v
oTAe/bHble cesibCKuUe MNOcésIKY no Tpacce BogoBoAa. MOLWHOCTb CUCTEMDI
—65 Tbic. M3CyT.

Boao3abop cucTeMbl pacrnosioXkeH Ha pacCTosHUM 23 KM. BOCTOUHee
r. l'ynuctaH. 3a60p BoAbl OCYLLLECTBIAETCH 3-MS CKBXXWMHAMM, pacrosio-
YXEHHbIMU B psf, U 3abuparowumMmuv Boay € pa3/InyHbIX FOPU30HTOB.

Bona cobupaeTcs B pe3epByapax 1 obpabaTbiBaeTcsa Xs10poM. 3a-
Tem BOAa HACOCHOIA CTaHLMel BTOpPoro nogbeéma noAaéTcs B y3er
«CeBepHbI» I. ['ynucTtaHa Bo40BOAOM B 0gHY HUTKY |) = 1200 mm;
b = 30 km.

B y3/1e ocyLecTBSETCA BTOPMYHOE X/10prpoBaHme BoAbl, MOC/1e Yero,
HacoCHas CTaHLUMA TPeTbero nogbéma noaaéT BoAy B FOPOACKYH CETh T
MynuctaHa n Bogosod b —32 km; 1) = 800 mm. Fpynna HacocoB Ha-
npaB/fisieT BoAy B . AHrmep v paiaueHTp KaxpamoH.

Cnepytouwan ovepegb [exkoHabaaCcKoiA CUCTEMbl MOWHOCTbIO 115
Tbic. M3CyT, BOAOBOAOM MPOTSHKEHHOCTbIO 170 KM. AmnameTpoMm 600—
800 mi4 0becneunT Bogoia 80% paiAoHa.

7. MpynnoeoiA BogonposoA, TysamytoH —HyKyc —UY yviGaiA —T axTakyrivp:

BacceiiH p. AMyaapbsi caMbliA 60/1bLL0A B LleHTpanibHoA Asnn. 85%
BOAbI COCTaB/ISET BOA4A NPUTOKOB MAHOK 1 Baxw, ocTasibHble 15% pac-
xop4 4-x pek —KyHay3, KagunpkaH, CypxaHgapbs, Lepobaa,.
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Pacxopg, Boapbl B cTBope «Kepkn» cocTtaBnseT oT 312 m3cek go 7470
M3 ceK B pasHble ce30Hbl roga. MyTHOCTb BOAbI XapaKTepu3yeTcs coaep-
»XaHmem B3Becn oT 0,3 go 5,5 Kr/mMm3 MuHepanimsauma Bogbl B peke
kKone6nercs ot 0,5 go 2,1 r/n.

Kanapacckoe BogoxpaHuivwe TyAMYHHCKOro ruapoyssna, cneum-
asIbHO NpeaHa3HavYeHHoe OJ15 LEereiA Bo40CHabtXXeHWS, 3arosiHAeTcs B rne-
pvof, Koraa no KayecTsy BoAa Y0B/IETBOPSET HOPMaM.

O6wwmin 06bEM rmapoysna coctaBnseT 7,4 mnpa. M3Bk/io4dasa Cyn-
TaHcaHxapckoe, Kowwbyiakckoe 1 Y3aHCKoe BOAOXPaHUINLLA.

[ns obecnevyeHns BoAOA NUTBLEBONO KayecTBa HacesieHUs Xope3m-
CKo 061acTu 1 Pecny6inkn KapaKasinakcTaH NOCTPoeHa KpyrnHas pe-
rMoHasibHasi cucTema BogocHabkeHus TyamytoH—HYyKyc —HnmbaiA—T ax—
TaKynup nNpom3BoanTeIbHOCTb0 340 Thic. M3CYyT, CO34aH Yy3es coopy-
XEHUIA C HACOCHOM CTaHUMEIA N OYUCTHbLIMU COOPYXEHUSMU.
MpoTsHxEéHHOCTb Bogosoaa TysamytoH—HYKyc—HnmbaiA—T axTakynump co-
cTaBsifeT 400 KM. OTOT BOAOBOA COEAVHEH C BOAOBOAOM Taxmarawl —
KyHrpag anvHoia 100 KM yepe3 MocT HyKyc—TaxuaTal.

JaHHbIiA rpynnoBoA BoA0BOA, CaMbliA KPYMHbIA N0 NPOTSHXXEHHOCTHN
B CpeaHeti A3un, obecrieunBaeT Bogoia 90% HaceneHus Kapakasinak-
cTaHa.

8. MNpynnosoia BogonposoA TysamMyOH—YpreHy:

s Xope3McKoA 06/1acTu co3faHa oTAesibHas cuctemMa Bo4oCcHab-
YKEHWA, KOTopas 0XBaTbIBaeT YacTb HaCes/IEHHbIX MYHKTOB AMydapb-
MHCKOro patioHa KapannakcTtaHa v 6osee 500 cesfibCKMX MOCETKOB,
palALEHTPOB M FOpPoAo0B pervoHa. MouwHOCTb cucTeMbl TysMYHOH—
Ypreny coctaBnseT 300 Tbic.M3/cyT, NPOTAXXEHHOCTb BOAOBOAA CO-
CTaBAloT 338 KM.

B TeueHnn 10-Tu MecaueB Boda 3abupaeTca M3 y3na «Kanapac»,
KOorJa BOOOXPaHU/INLLE HAMOJTHAETCH, MpU MOBbILLEHUN YPOBHSA BOAbI
(ntonb —aBrycT) U3 1eBo6epeXXHOro KaHasa. HacocHas cTaHums nepBo-
ro nogAbéma NoJaéT BoAY Ha OUMCTHYHO CTaHUMIO «TYAMYIOH—YpPreHu».
Mocnie oTcTanBaHUA B paguasibHbIX U FOPU3OHTa IbHbIX OTCTOMAHUKAX,
BoZa PubTpyeTcs, 06e33apakmBaeTCs XXUAKNM XJ10pOM M HacoCHas CTaH-
LM BTOPOro nogbéma rnogHMMaeT Body Mo BogosoAy TysaAMYlOH—YpreHy
B y3es1 pacripegesieHns «YpreHu». Jasnee Boaa M3 pacnpegerinTesibHoN
Kamepbl «Xa3sapacrn» 0TNpaB/IAeTcs B palALEHTpbl Xa3apacn, borat, AH-
rmapbiK 1 roposa XvBa.

M3 y3na pacrnipegeneHus Bogbl «YpreHuy» no BogoBogam Boga noga-
6TcAa B palALeHTpbl AHrnb6a3ap, NypreH, WaeaT n KowkKynbip.
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9. NpynnoBot4 BogonpoBog, Tysoyrys—bekobaa;:

Pa3paboTaHO TeXHUKO-3KOHOMMYecKoe 060cHOBaHue [pynnoBoro
Bogonposoaa Tynbyrys—bekoba. B kauecTBe MCTOUYHMKA NPUHATBI NoA-
3eMHble BOAbI BOO/b pycsia pekn AxaHrapaH. Ha yyacTke Tya6byrys npe-
LYCMOTPeHOo Mo HOCTbIO 80 Thic. M3CY T B0A,03a60pHOE COOPY>XKEHUE U3
9-TV CKBAXUH.

CKBaXXVHbI pacnosioxkeHbl B 3 paaa raybmHoia 35, 200, 360 meTpoB
c 06w Krm pacxogom 140 n/cek. PaccTossHME Mexay CKBaKMHaMmm 500 m,
ONMHa psga 4,6 KM YMeHbLWWTb NJ10Waab nog, coopy>keHus. CTpouTe b-
CTBO B0A,03a60pa U3 CKBaXXMH Pa3HOIA r1yOVHbI M03BOSAET YMEHbLUUTL
nsiowaab nof Coopy>XXeHus.

B y3ne «Tys6yry3» KpoMme CKBaXWH pacrosioXXeHo 2 pesepByapa
no 2000 M3KaxapbliA, xsiopaTopHas. Mocsie X/10paTOPHOIA NMpeaycmoT-
peH BoAoBoA A/MHOMA 90 KM, KOTOPbIA caMOTEKOM MofaéT Boay B
pacnpefenuTenbHbIA y3en B I. bekabas. B y3ne pacnpenesieHns npe-
LYCMOTpeHa HacocHas CTaHLMA NpomM3BoANTESIbHOCTbLIO 1250 m3yac u
Haropom 50 m.

MpynnoBoii Bogonposos «Tynbyry3—bekoban» byaeT obecreunBaTb
B0/ HacerieHme 1. bekobag, byka, paiayeHTpa 3adap, a Takke cesibC-
KMe HacesiéHHble MyHKTbl AKKYpraHckoro, ByKnHckoro n bekobagcko—
o pai10HOB TalLKEHTCKOA 06/1acTw.

10. Mpynnosoia Bogonposog Anvcang—AHrn6asap— 1apKeHT:

JaHHbIA rpynnoBoiA BoAonposos B AelACTBUM yxke 20 neT. B kade-
CTBE NCTOYHMKA MCNO/Ib3YHTCA Noa3eMHble Boabl. Bogosoa osiviHoiA 90
KM 1 gnameTpom 600 MM nofaéT BoAy B pacripefennTesibHbIiA y3en «AH-
rnbasap». /13 aToro y3na nocne o6essapaxmBaHnsa BoLa HACOCHOIA CTaH-
Leil BTOporo noabema nogaéres B ropoaa AHrmnbasap, MNMapkeHT v 06bekT
«CosnHue».

11. MpynnosoiA BogonpoBoA XaHabaa—AHOVKaH:

3abop BoAbI OCYLLECTBASAETCA U3 AHOMXAHCKOI0 BOAOXPaHUNLLA,
pacrnosiokeHHoro Ha 200 M Bblille r. AHOMKAH N ApYTrX HaceiéHHbIX
NYHKTOB 06/1acTW. M03ToMYy BoAa NoAaéTcs No caMoTe4YHO—-HarnopHoOMY
BogoBoay. OuucTHaa ctaHuusa «KamnuppaBaT» 6Oblfa MocTpoeHa B
1996 r. lNepBad ovepeb rpyrnnoBoro BOA0MNPoBoAa Npous3BoAnNTE IbHO-
cTbto 400 Thic. M3ICYT, a B HacTosiLLee BpemMs BBeAEHO B CTPOiA eLwé 2
6/10Ka nMpon3BoANTENbHOCTBLIO 200 Thic. M3CyT.

3a60p BOAbI OCYLLLECTB/ISETCA N3 0TKPbITOr0 UCTOYHMKA PYC/I0BbIM
B0A,03a60poM. B coCTaB OUMCTHOM CTaHLUUW BXOAAT: FOPU3OHTa/IbHbIE
OTCTOAHUKW, (UNbTPbI, peareHTHoe X039IACTBO, X/1opaTopHas, aMMOHU—
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3aTop, 060pyA0BaHHbIE (PUSIbTPaMU—MOr1I0TUTENIAMU pe3epBYyapbl EMKOC-
Thto 5000 M3 pe3epBHbIA HAcoc 4S9 NPOMbIBKU (punbTpa. Bogosoa B
04HY HUTKY g/inHoA 70 KM 1 gnameTpomMm 1400 mm nogaéT Bogy noTpe-
ouTensm.

BBuay TOoro 4To pasHuLa B 0TMeTKax 6onbluas, nocsie 35-ro Km
BOA0BOAA YCTPOEH Yy3es «KypraHTena» ¢ 2-Msl pa3rpy3o4HbIMU pe3epBy-
apamu émkocTbio 3000 M3

JaHHbIM rpynnoBbIiM BoA0BOAOM obecrniednBaloTcs r. Acaka, AHOMW-
YKaH 1 HacesniéHHble MyHKTbI N0 Tpacce BogoBoda. Cneaytollas ovepenb
rpynnoBoro BoAoBoAa obecrieunT BoAoiA HacesneHe ONTUHKYJ1bCKOIO U
LLlaxpmxaHCKOro TyYMaHoB.

JaHHbIA rpynnoBoiA BOAOMPOBO/, BK/OYAET B ceb6a U depraHcKnin
Y4YacTOK AJIMHoA 76 KM guameTpoM 1000 MM, obecneumBatoLlLnia 1. dep-
raHa, MaprenaH, NocésioK TOLUI0K N HacesléHHble NMYHKTbI Mo Tpacce
BOZ0BOAA.

12. I'pynnosoia Bogonposog Jamxy>ka—HaBon—byxapa:

B CamapkaHACKOM 06/1aCTU UCMOSIb3YIOTCA MoA3eMHble Boabl 3a-
paLaHCKOro MecTopoXXaeHMs Npon3BoAnTeIbHOCTbIO 300 Thic. M3cyT—
KW. 2 HATKY CaMOTEeYHO—HanopHoro Tpy6onposoga anameTpom 1400 Mm
nogatoT BoAgy K o6bekTam HaBoniAckoil U Byxapckoia obnactein. Ans
obecrneyveHUst Nogaym Boabl TpebyemMoro KauecTBa Mo BCeA A4J/iMHe BoA0-
BoAa Bofa obe33apakmBaeTcs. MpoTsHXKEeHHOCTb BoAoBoAa 280 KM.

3ab60p MoA3eMHbIX BofAbl OCYLLECTB/AETCA SIMHEMHbBIM PSA0M CKBa-
YXUH, pacrosoXXeHHbIX BOOSb pycna pekn Kopagapbs. N3 cKBaXXUH BoAa
noAHMMaeTCca HacocaMu 1 Mo BoA40BOAY AocTaBnseTcs B y3en «Kypnay,
rae X/10puypyeTcs U caMOTEKOM A0CTaB/1sSieTCA B CrieAyoLlmiA pacnpege-
vTenbHbliA y3en «HaBon» 1 ganee B y3en «Laxpya».

13. MpynnoBoiA BogonpoBog, . TallKeHTa 1 NPUIrOpoAHOIA 30HbI:

KaabIpHCKMIA rpyrnnoBoiA BoAoMnpoBos obecrnevnBaeT BOAOMA 3aH-
rMaaTUHCKNIA N KnbpalAcknii TyMaHbl 061acTu (25 x039iAcTB 1 36 0T-
[enbHbIX 06beKTOoB). B 1973 rogy nocTpoeH agnameTpom 600 MM 1 Ann-
Ho/ 600 KM. MpoeKToM NpeaycMOTPeEHO 06ecneyunTb BoAOA . TallKEHT,
3aHrMaTUHCKUIA, Knbpatickuia, AHMMIAALCKMIA N YMHA3CKUE TyMaHbl.

MpuropoaHasa 30Ha r. TallkeHTa 13 ropoACcKoro BoAonposoaa nosny-
yaeT 590 Tbic. M3CcyT BoAbI, M3 FPYNMoOBOro Bogonposoga 104959 m3cyT
M N3 MECTHbIX MICTOYHUKOB 695 ThIC. MICYT.

MocTpoeHHbIM Npon3BoanTEeNbHOCTBIO 80 ThiC.M3CYTKU BOA0BOA, U3
CTan IV NPOTATHKEHHOCTLIO 100 KM B TeveHve 20 fieT BbiLLes1 U3 CTPOS Ha
OTAEe/TbHbIX yYacTKax.
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MpeaycMOTpPeH HOBBLIA TPaH3UTHBLIA B0A0BOA, OJ/MHOA 45 KM. L3
BoA03abopHOro y3na r.TawkeHTa «Kaabipbsa» 0o y3na BK-82 Boga no-
[aéTca HacocoM.

Janee n3 y3na BK-82 oo BY-3 camMmoTEKoM BoAa rnoaaércs BogornoT—
pebuTenam AHrMALCKOro U YMHAa3CcKoro paiioHoB TaWKeHTCKOA 06-
NacTun.

KOHTpO/bHbIe BOMPOCHI:

1 [Ana yero cny»aT BoaosoAbI?

2. Kakve ape 0CHOBHble Ipyrnbl BOAOBOAOB W3BECTHbLI?

3. Mo xapakTepy AOBWKeHVS BOOpbl Kakue pas/inyatoT BOAOBOAbI?

4. Yem OT/INYAKOTCA CaMOTEYHO-HAMOpHbIA 1 CaMoTeYHO-6e3HarnopHbIA BOAO-
BOAbI ?

Kak o06ecrneunTb GecriepebotiHyto paboTy BOAOBOAOB?

M3 Kakumx mMaTepuasioB M3rotassinBalOTCA BOAOBOALI?

PacuéTHas dopmyna BOAOBOAOB.

Jlonyckaemble CKOPOCTWU B BOOOBOAAX.

TvInbl rpynMoBbIX BOAOMPOBOAOB.

. YCroBUS MPUMEHEHNSA TPYIMoBbIX BOAOMNPOBOAOB.

YTo coboiA MpeAcTaBNsOT IpynroBble BoAOMPOBOAbI?

KakolA AfwHbl MOryT [0CTUraTb pynroBble BOAOMPOBOAbLI?

Mo KakolA cxeme 30HMPYHTCA FPynnoBble BOAOBOALI?

. OCHOBHbIE COOPY>KEHUSA TPyrroBbIX BOAOMPOBOAOB.

. Kak onpegenseTcs pery/vpytolpiA 06bEM rpynnoBbIX BOAONPOBOAOB?
16. Kak onpegenseTcs addeKTMBHaA [/MHA TPyMroBbIX BOAONPOBOAOB?
17. Kak onpefensieTca HaBbIQOHEMLUIA AaMeTp B0oAOBOAOB CUCTEMbI?
18. Kakve rpynroBble BoAOMNPOBOAb! Pecry6/rikn Y36eKUCTaH W3BEeCTHbI?
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Nnaa 10. BOAOCHABXXEHWME MPOMBILUJIEHHbBIX
MNPEAOMNPUATN

10.1. Oco6EHHOCTU UCMOJ1b30BaHNS BOAbI HA MPOMIIPEANPUSTUSX

MpoMblILLIEHHbIE NPEANPUATUSA UCTMOSb3YHOT BOAY B TEXHO/I0IMYeC-
KUX rpoLieccax Mpou3BOACTBa, /15 X035 CTBEHHO-MUTBLEBLIX LIEE U
Ha C/Ty4aiA NoXKapoTyLLeHUs.

OT xapaKTepa TeXHOJIOrMYecKoro rnpotiecca 3aBUCUT KOSIMYECTBO U
KauecTBO MoAaBaeMoiA BoAbl. HopmaribHasa paboTa npegnpusiTust U Kade-
CTBO BbIIMYCKaeMOIA NPoAYyKLMM 06ecnevmBaeTCs HOPMasIbHOA paboTolA
CUCTEMbI BOA0CHabXeHUS. B NpoTMBHOM criyyae yXyLIaeTcsi KauecTBO
npoayKLUMN, [,0pPOXKaeT MPoU3BOACTBO M B HEKOTOPbIX C/Ty4vasix MOpTUTCA
o6opyaoBaHVe U AaXe BO3MOXHbI aBapun.

Ha kaxgom npeanpusaTum TpebyeTcs BoAa A1 X031ACTBEHHO-MUTb-
€BbIX LIEJIELA N Ha C/Ty4alA MoXapoTyLLeHUs.

Ha npon3BoACTBEHHbIE HYXXAbI BOAA UCMOJIb3YEeTCA /151 BeCbMa pas-
Hoo6pa3HbIX Lefeil. HepaBHoMepHOe pacxogoBaHVe BoAbl HA MPOU3-
BOACTBEHHbIE HYX/bl OrnpeaenseTcs 0C06eHHOCTAMM TEXHOI0MNUYECKMNX
rnpoLeccoB 1 cnocobamm NoTpeb/1eHUA BoAbI, a TaKKe 3aBUCUT OT YuC-
Na cMeH paboTbl NpeanpusaTUSa B CyTKU. MpeanpusaTus, UCNOMb3yo-
WmMe BoAy B OCHOBHOM [JI1 OXJIXAEHUS, MOTpe6basoT BoAy BecbMa
paBHOMEpPHO.

OCHOBHbIMW KaTeropusmMmu npousBoACTBEHHOIN0 BOAONOTPe6AeHUSA
ABNATCA: UCMOSb30BaHMe BOAbI 415 OXN1aXAeHUs, 419 NPOMbIBKU, 3a-
MOYKMU, YBJTOKHEHWS, /19 Mapoobpa3oBaHUs, AN rMApoTpaHenopTa, B
cocTaBe MPoV3BOAVIMOIA MpoAyKLUMU U T.A4,

Vicnonb3oBaHWe BOAbl 415 OXNKAEHNS ABSETCS CaMOLA 3HAUNTe 1b-
HOIA KaTeropveii BogonoTpebaieHUs. K 3ToiA KaTeropum 0oTHOCUTCA pac-
X0A0BaHWE BoAbl A/151 KOHAEHCALMM Mapa 0T NapoBbIX TYPOUH, 3/1eKTPo-
CTaHUUIA N UCMOJSIb30BaHWE BOAbI A1 OXJTKAEHUSA Meveld, MallvH U
annapaTypbl (MeTa/I1ypruyeckasn, HepTenepepabaTblBatoLLasd, XMMUYec-
Kasl MPOMbILLUIEHHOCTb U Ap.).

Boaa 419 NpoMbIBKM, 3aMOYKM pacxoAyeTcs B 60/1bLUMX Kosnye-
CTBaX Ha Hy)XXAbl BYMaXKHOIA, LIe/I/TH0SI03HO, TEKCTU/TbHOIA NPOMbILLISIEH-
HOCTW, A/19 NPON3BOACTBA MCKYCCTBEHHOIO BOSIOKHA U Ap.
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PacxopmoBaHue BoAbl Ha FMAPOTPAHCMOPT pas/IMYHbIX MaTepuasioB
OCYLLECTB/ISIETCA Ha TEMJI0CUIIOBbIX CTaHLMAX AJ151 LL1aKo— U 30710y dare-
HWS, TPaHCMOPTMPOBaHMA LLIJIaKa B JOMEHHbIX LieXax, 0TX040B 06oraTtu-
TesnbHbIX habpuk u 4p.

Pacxop BoAbl, MAOyLLEIA B COCTaB BbIpabaTbIBaEMOro rnpoayKTa B pas-
JINYHBIX BUAAX MULLEBOA MPOMbILLI/IEHHOCTY, YaCTUYHO B XMMUYECKOIA
MPOMbILLJIEHHOCTU U Ap.

YaenbHble pacxoAbl BOAbl Ha eAVIHULYY MPOAYKLWW onpeaensioT B
pesynibTaTe pacyéToB, MPOBOAUMbIX B MPOLLECCe TEXHO/I0rMYECKOoro Npo-
eKTUPOoBaHUSA TaK Xe, KaK yAeribHble pacxoAbl TOM/IMBa, Mapa, 3/1eKTpo-
SHEPrvn 1 T.N., UCX0AS N3 HaMBObLLIEIA SKOHOMUYHOCTU BCEF0 TEXHO-
J10rnyeckoro npowecca.

PasnnyHble Npon3BoACTBa NpeabsaBsioT K KavyecTBY BOAbl BecbMa
pa3HoobpasHble TpeboBaHMs. Boaa, ncnosibdyemas 4151 OxXaxkaeHus, A0/1-
YXHa MUMEeTb, MO0 BO3MOXHOCTU, HU3KYHO TemrnepaTypy U XECTKOCTb BO
nsbexxaHne 0T/IOKEHUS COMEA Ha CTEeHKaX X0/104U/TIbHUKa NPy HarpeBa-
HUW BoAbl, He 06/1aAaTb KOPPO3UIAHBIMMN CBOIACTBaMU.

Boga 4119 NpoMbIBOYHbIX LESeii He Ao/hKHa cofepXaTb B3BECU U
conun, NpuaakroLime oKpacky npoMbIBOYHOMY MaTepuasly UWav npoaykK-
uun. [ns NnnTaHns KOT/10B BoAa A0/KHA 06/1a4aTh MasioiA XKECTKOCThIO,
a /19 KOT/10B BbICOKOI 0 AaB/fieHWs BoAa A0/HKHA ObITb MOSIHOCTbLIO 06ec-
CO/IEHHOIA.

Pexxnm pacxofoBaHUsA Bogbl Ha MPOU3BOACTBEHHbIE HYXAbI orpeae-
NSeTca peXXMMoM paboThbl MPOMbILLIEHHON0 NPeAnpusaTUsa U MeToAamun
1CNo/1b30BaHUA BoAbl. Hanpumep, Npy 1Ucnosb30BaHUM BOAbl Ha 0X-
naxaeHvie BoAa pacxoAyeTcs MovTY paBHOMEPHO B TeUEHME CYTOK. VIHorga
BOJa UCMosib3yeTcs nepmoanyeckn As1s HarnosIHEHUs B 3ajaHHOe BpeMs
pa3nN4HbIX 6aK0B, BaHH U T.M.

[ns npon3BoACcTBEHHOI0 BOAOCHAOXEHUS, KpOMEe U3MEHEeHUA UH-
TEHCUBHOCTUW pacxooBaHNsA BoAbl B TeHEHMEe CYyTOK, HE0OX0AMMO yUu-
TbIBaTb CE30HHbIE KoslebaHmsA BoaonoTpebieHns.

B 3aBMCMMOCTM OT TuMNa UCMNosib3yemMoro o6opyaoBaHUsA, BbICOThbI
Mpon3BoACTBEHHOI0 34aHUs, TpeboBaHUSA O0TAE/bHbIX MPON3BOACTBEH-
HbIX MOTpebuTenei K cBo60AHbLIM HanopamMm Ha BBOAAaX BeCbMa passiny-
Hbl. [N1a 0TAeNbHbIX arperaTtos, TpebyroLKnX nogayun Bogbl noj noBbl-
LEeHHbIMMW HarnopamMu, He06X04MMO YCTPOLACTBO MECTHbIX MOBbICUTE Tb—
HbIX YCTaHOBOK. HeonycTMoe CHUXeHWE AaB/IEHVIA B BOAOMPOBOAHOIA
CeTN MOXET CHU3UTb pacxo, BoAbl, MoAaBaeMOA K 0X/1aKAA0LWLNM yCcTa-
HOBKaM, MX Meperpes Uy nopyy NpoayKLUn.
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[ns o6ecneyeHns 6ecnepeboiAHOIA paboTbl CUCTEMbI MPOMN3BOACTBEH-
HOr0 BOA0CHA6XEH WS A0/TKEH ObITb BbI6paH HAA®KHBLILA UCTOUHUK. Or-
POMHble MacLLTabbl MPOV3BOACTBEHHOI0 BOAOCHAGXKEH WS AeNal0T 4acTo
334a4y Bbl60pa HAAEXKHOI0 NPUPOAHOI0 UCTOYHMKA BOAOCHAGXKEH WS KpaiA-
He C/OKHOI. YacTo B palioHe pacnosioXKeHUs NMpoMbILLIEHHON0 npea-
NPUATUA He 0Ka3bIBaeTCA UCTOYHMKA AOCTATOYHOIA MOLLLHOCTUW U NMPUX0-
OVTCA NPUHNMAT b YOANIEHHBIA UCTOUYHUK, A0CTAaTOYHO MOLLHBLILA A1 YA0B-
NeTBOpPeHWs MOTpebHOCTelA NpeanpuaTus. MNogaya Bogbl Ha 3HaYUTESIbHbIE
paccTosHNSA TpebyeT 3aTpaT BecbMa 3Ha4YNTe bHbIX CPeACcTB Ha CTpoU-
TeNbCTBO U 3KCMJ/lyaTaumio COOPYXKEHUA. B oTAeNbHbIX ClyvasX Heob-
X04MMO OMpenenunTb, rae BbIrogHee pacrofiarate NpeanpusaTne —o6nm-
e K UCTOYHMKaM Cblpbs (TOMJINBA) UKW 6/IMKe K UICTOYHMKaM BOAbl.
[.15 HEKOTOpbIX 0Tpac/ield NPOMbILLIIEHHOCTU (FOPHOPYAHOM, MEeTasl-
JypPryeckoii 1 T.M.) BOMPOC peLlaeTcs B M0/1b3y PacrosioXKeHuns npea-
npusTUA B6JIM3M UCTOUYHUKOB Cbipbs. Mpu BbiGope MecTa pacrosioxe-
HUS TENI0BbIX 3/IEKTPOCTAHLMIA MOXET 0Ka3aTbCA IKOHOMUYECKU Lie-
necoobpasHee pacnosiaraTb UX 6/MKe K UCTOYHMKaM BOAbl, YeM K
WUCTOYHMKaAM TOM/1MBa.

CyLecTBeHHOe 3Ha4yeHne Npuv BblI6ope NCTOYHMKA MPON3BOACTBEH-
HOro BOAOCHAGXEeHUs MMEKT TakkKe BOMpocbl KadecTBa BOAbl BBUAY
60/IbLLIOIA CTOMMOCTY OUYUCTKN.

ObecnevyeHne [OCTaTOUHOIA HAAEXHOCTY CUCTEM MPON3BOACTBEHHO-
ro BoA0CHaGXeHUs MMeeT BecbMa BaXXH0e 3HadeHMe. Ha HeKoTopbIX
npeAnpusaTUSIX He A0MYyCKaeTCs AaXe KpaTKOBPEMEHHbIA NepepbIB B Mo-
[ade BoAbl N CHWDXEeHVe rnofayn. HapylieHue pexuma rnogadv BoAbl
MOXET MPUBECTU K CEPbE3HBIM aBapusiM 060pyA0BaHUS, MPUUUHSIOLLUM
60/1bLLOIA MaTepUasIbHBIIA YLLEPD N ObITb OMacHbIM A1 XXU3HW JII0AeA;
M3MEHEHVE peXmMma nogavyn BoObl M €€ KayecTBa MOXeT MoBsieYvb 3a
€060 yxyauleHve KayecTBa NpoayKL MW UM paccTPoiACTBO 060pyAoBa-
HusA. Takum 06pa3om, obecneveHne BbICOKOA HaAEXHOCTU CUCTEM MpPo-
M3BOACTBEHHOI0 BOAOCHAOXKEHMSI HE06X0AMMO U C COLMATIBHOIA U C 3KO-
HOMWYECKOIA TOUKU 3peHUS.

Mpwn BbIGOpe MecTa pacnosiIoXKeHUs1 NMPOMbILLIEHHOr0 NPeanpUsaTUsS
HeobX04MMO TaKKe YUNTbIBATb BO3MOXHOE B/IMSIHUME €ro Ha MeCTHble
npupoaHble BoAoéMbl. CTOUHbIE BOAbl MPOMbILLIEHHbIX MPEANpPUATUIA
4acTo 6bIBAKT 3arpsi3HeHbI, a MHOIA4a TOKCUYHbI. Hagexallas oumcTka
60/bLUINX KOIMYECTB CTOYHbIX BOA, CBA3aHa C BeCbMa 60/1bLLUMMK 3aTpa-
Tamn. CHpoC XKe CTOYHbIX BOoA 6e3 A0CTaTOYHO OYUCTKU BbI3bIBAET

He[ornycTmmMmoe 3arpsasHeHve BoA0EMOB.
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HepocTaTOUHOCTL BOAHbLIX PECYPCOB Kak M HeGX0AMMOCTb pe3Koro
YMEHbLLEHUNSI CTOKOB 06YC/I0B/INBAET LUMPOKOE MpUMEHEHWE B NMPOU3-
BOACTBE 060pPOTHOI0 BOAOCHAGYKEH WS M MOBTOPHOI 0 UCTO/b30BaHWS BOAbI.
CoKpallleHu1e pacxo[oB «CBeXeiA» BoAbl NPMoGpeTaeT He TOSTbKO 3KOHO-
MWYECKOE, HO U TUTMEHMNYECKOe 3HaYeHWe.

10.2. MNpAMOTOYHBbIE N MPAMOTOYHBbIE
C MOBTOPHbIM UCMO/1b30BaHVEM BOAbI CUCTEMbI BOAOCHaGKEHNS

Ha npoMbILLEHHbIX NMPeanpuUsaTUaX BoAa UCMOob3yeTcs A1 crieny-
HOLWLNX Lerein:

a) 4151 BbIMOJ/THEHMSI TEXHOT0MMYECKMX MPOLLECCOB;

6) X035IACTBEHHO-MNMNTBLEBBLIX LIESELA;

B) /151 MOXKapOTYLLUEHUS.

[N NpoeKTUpoBaHUS CUCTEMbI BOAOCHAGXKEHMSI 0UEHb BaXXHO 3HaTb
PEXUM BbIMOS/THEHUST MPON3BOACTBEHHbIX MPOLLECCOB M TPeboBaHUS K
KauyecTBY U KOJINYECTBY BOAbl.

Mo pesysibTaTaM N3y4YeHUs 3TUX MPOLLECCOB CTPOSATCA /151 KK A0ro
Liexa B 0TAE/TbHOCTU U 4J1 MPeArnpusaTUS B LLEESIOM CyTOYHbIE U FOA0BbIe
rpadukm BogonoTpedbaeHus. Mpu 3ToOM TEXHOIOMMYECKMIA MpoL,ecc pac-
cMaTpuBaeTcs rocsiefoBaTesIbHO OT Havasia 40 KOHLA 1 BblIOMPaeTCs CU-
cTeMa BOAOCHabXeHUsi. Hanpumep, ecriv paccMoTpeThb rpadvK Bo40MNOT-
peb1eHns KOHCEPBHOI O 3aBoAa —obLee BogonoTpebieHne cocTouT m3
BOAOMOTPEG/EHMST HA HYXX/bl paboumnX U CAyXallnX, KoIM4ecTBa Boabl
Ha TeXHOs/10rM4eckKme NpoLeccbl U BoAbl A5 KOTE/TbHW.

TexHO/0rMYecKNiA NpoL,ecc BK/IIOYaeT B cebsi, HauMHas ¢ noaroTos-
KU Cblpbsi, BCE MEpPONpuUATUSA A0 KOHL,a Npon3BoACTBEHHOINO NpoL,ecca.
B 3TV MeponpusiTUsi BXOAUT NOAroTOBKa CbIpbsi, TPAHCMOPTUPOBKA, 04MC-
TKa, NPOMbIBKa, CTEPUIN3ALIVA U OpyTHE.

O6LWmMiA rpadinK CTPOMTCS OTAESTbHO 4J18 YACTOIA U 060POTHOM BoAbl.
3aTem ornpeaensieTcs, B KAKOM MecsiLle Kakasi JIMHUS paboTaeT, CKOSIbKO
Heo6X0AMMO MalUWH. [15 KKO0A NIMHUN onpeaensieTcs rofAoBoiA rpa-
bk BogonoTpebsieHns. 3aTeM 13 3TUX rpaPuUKoB CTPOMUTCA 0OLMIA Fpa-
(hrK BoaoNOTpebeHMS 3aBoa.

CyMMapHBbIA rpagMK CTPOMTCS Ha OCHOBE F0AOBbIX rpaMKoB Mo
pasSINYHbLIM JIMHUSIM: KOMMYHa/IbHO-6bITOBOIA CEKTOP, MPON3BOACTBEH-
Hble Lexu 1 T.A4.

BopgocHabyeHVe NpeanpusTUIA OCYLLLECTBIISIETCSA C MOMOLLLbIO criedy-
FOLLNX CUCTEM:
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a) pasaenbHasi;

6) 06beANHEHHAS;

B) KOMOGMHMpoBaHHas (06Lyas).

O6bIYHO pa3fenibHasi cMcTeMa pefiKo BCTpeyaeTcs. B cnyvae, korga
O5151 NpeanpuaTrs HeobxogMma Boaa 6/1M3Kast Mo KauecTBY K MUTHEBOIA,
npUMeHsieTcst 06beANHEHHAs CUCTEMAL.

YacTo obuias cucTemMa BoA0CHAOXEHUS OCYLLLECTB/ISETCSA MO OHOLA
M3 CeayoLMX CXEM:

1 MpsimoTouHas cxema BogocHabeHus. Mo 3ToiA cxeme 0Tpabo-
TaHHaa BoAa OTMPaBJISETCS B KaHa/IM3aUMI0 UM copacbiBaeTcs B UC-
TOYHWK.

2. MpsiMoTOYHAas CXema ¢ MOBTOPHbLIM UCMO/Ib30BaHMeM Bodbl. 10
3TOIA cXeMe MCMos1b30BaHHasi B 04HOM npouecce (Liexe) Boga MOXKET
MOJTHOCTbLIO WM YaCTUYHO GbITb UCMO/Ib30BaHa MOBTOPHO B APY oM Mpo-
Liecce 1 3aTem cbpacbiBaeTcs B KaHa/In3auuio. Mo Takoia cxeMe yMeHb-
LIaeTcs KOSIMUecTBO Bodpbl (CBeXelA), 3a6MpaeMoii N3 UCTOUHUKA.

Puc. 10.3. TpAMOTOYHAA cxema C MOBTOPHbIM
1CMo/sIb30BaHNEM BOAbI:
1 —HacocHble cTaHUMKn; 2 — uexn; 3 —pesepByapbl

3T0 BO3MOXHO, Hampumep, B c/flyyae, Korga B nepBoM rpoiiecce
BOAa TOJIbKO Harpesacb, HO He 3arps3Huach, T.e. MOXKHO MCM0/1b30BaTb
MOBTOPHO BOAY Mocsie eé oxXJIakKaAeHUs.

O60opoTHasa cxema Mo3BosISeT, He copacbiBas 0TpaboTaHHYO BoA4Y B
KaHa/In3auuno, 04YNCTUTL €€ NV 0xX1aanThb (B OTCTOMHMKAX, (UIbTpax
WM B COOPY>KEHUAX MO OX/TKAEHUIO BOAbI: B FPAAVPHSAX, 0X/1aAnTe lb-
HbIX 6acceliHax 1 Apyrvx) U nocsie O4NCTKU WM OXTKAEHNS MOBTOPHO
1CMo/b30BaTh.

Bopaa nocsie ncrnonb3oBaHUsS Ha NPeANpUSTUN MOXET 6bITb UCMOSb-
30BaHa ABYMSs1 HE3aBCUMbIMW CMOCOH6aMK:
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a) Boia UCMonb3yeTcs 6e3 MoBTOPHOr0 MCMos1b30BaHMS B 000POTHOA
cUcTeME;

6) OYMNCTHBbIE N 0XJ1aAUNTESTbHBIE COOPYXEHUS CMYXAT A/19 MOBTOPHO-
ro Mcrnosib30BaHUs B 060POTHOA cUCTEME.

Mpwn ncnonb3oBaHUM 060POTHOM cUCTEMBI (2-0i4 crocob) 06opoTHasN
M uncTas Boda nofarTces pasHbIMU Tpy6ornposogamu. Hanbonee Bbiroa-
Hasi cxeMa BOZ0CHabXXeHUs NpearnpusiTus onpeaenisieTcs Ha OCHOBaHUN
TEXHUKO—-3KOHOMMYECKOI0 pacyéTa. [pun 3ToM 0653aTesIbHO YU TbIBa-
HOTCA 0CO6EHHOCTU NPeanpUATUS U MeCTHbIE YCI10BUS.

10.3. O60poTHbIE CUCTEMBbI BOAOCHAOYKEHUSA

CyLLLeCTBYIOT CMCTEMbI BOAOCHAOGXEH WS, MPUMEHSAEMbIe UCKTHOUN-
TesbHO AJ1 MPOMbILLIEHHbIX NPeAnpUSTULA.

PaunoHasibHoe 1Ucnosib3oBaHME BOOAHbLIX pecypcoB TpebyeT Bblbopa
Tako/i CUCTeMbl BOAOCHAGXEHMUSA, MpU KOTOPOA BoAaonoTpebrieHne u3
MUCTOYHMKA 6b110 6b1 MUHUMa/TbHBIM. MMHUMaIbHOE NOTPeb/IeEHNE «CBe-
>XelA» BoAbl, a c/1ieioBaTesIbHO MUHUMasIbHbIE 06bEMbI CTPOUTENLCTBA,
obecrneymBaloTCa CUCTEMaMUM 3aMKHYTOF0 060pOTHOI0 BOAOCHAOXKEHWS.

B 60M1bLUMHCTBE NpeanpuUATUIA BoAbl, NMOC/1e UCM0/1b30BaHUS B TEX-
HUYECKNX Lenax, Masio 3arpsas3HAaTCA WK He 3arps3HS0TCA COBCEM.
Hanpumep, Korga BoAa UCMOMb3yeTCs A/151 OX/1KAEHWSA arperaTos, OHa
TOJIbKO HarpeBaeTCs.

B Takmx cny4dasix A5 yMeHbLUEHUS KOindecTBa 3abmpaeMoiA BoAbl
M3 NpUPOAHbIX NCTOYHUKOB MCM0/1b30BaHMe BoAbl MOBTOPHO MOC/ie 0X-
NaxaeHus 6biBaeT BblrogHee. A U3 UCTOYHMKA 3abmpaeTcsl BoAa TO/IbKO
191 BOCMO/THEHUS 060pOTHOLA BoAbl. B 3TOM crlyyae U3 CTOUHMKA 3a6u-
paeTcs TonbKo 3—5% 0T 06Lero BoAONOTPEGIEHMS.

OT KauvecTBa M 3(PHeKTUBHOCTM paboTbl CMCTEM 060POTHOIO BOAO-
CHabXeHUs 3aBUCAT NPOU3BOAUTESTIBHOCTb TEXHOIONMYECKOro 060py A,0-
BaHWs, Ka4ecTBO U cebecTOMMOCTb MPoAYKL MW, YA/ BLHBIA pacxos, Cbl-
pbS N 3/IEKTPO3HEPTUN.

YCTPOIACTBO 060POTHOI CUCTEMbI BOAOCHAOXKEHUS MOXKET 0Ka3aTbCsl
HEeo6X0AMMbIM B C/lyyae 0TCYTCTBUA B palAOHe pacrnosioXKeHMS NPOMbILLI-
NIEHHOro NpeanpuaTUA UCTOYHUKA A0CTATOYHOIA MoLLHOCTU. OAHaKo
060p0THas cucTeMa MOXET BbITb 3KOHOMMYECKU LIes1eco06pa3HoLiA 1 npu
Ha/IMYMU UCTOYHMKA A0CTATOYHOLA MOLLHOCTU, €C/IN 3KOHOMUS, JOCTUr -
HyTasl Mpu YCTPOLACTBE 060POTHOIA CUCTEMbI, MOKPOET 3aTpaThl, Bbl3blBa-
emMble He06X04MMOCTbIO MOCTPOIAKM U 3KCMTyaTaLumy cneuyiasibHbIX Co-
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OpPY>XXEHWIA, CBA3aHHbIX C 060p0TOM (OX/IaXAatoLLme YCTPOIACTBa, 40M0s1-
HUTE/bHbIE HACOCHbIE CTaHL MU U EMKOCTU 1 Ap.).

OCHOBHbIMU 3BEHbSIMW 060POTHOA CUCTEMbI BOAOCHA6YKEHN BO BCEX
CIlyyasix ABASAOTCA:

1) BoA,03a60p cBEeXELA BoAbl U NoABOASLME KOMMYHUKALLUN;

2) KOMMYHMKaLMW NPoMMpeanpuUaTus;

3) BbIBOAHbIE KOMMYHMKaLIMM 0TPaboTaHHOIA BoAbl;

4) coopy>XeHUs Mo rMoaroToBKe 0TPaboTaHHOIA BoAbl HAa MOBTOPHOE
MCMOSIb30BaHME: a) 0XJ/1KAAI0LLME CUCTEMBI; 6) OUYNCTHbIE CUCTEMbI;

5) KOMMYHM/KaLMX M0 BO3BpaTy BoAbl HA MOBTOPHOE MCMO/1b30Ba-
Hue.

CneuvanimsmpoBaHHbIMUW 3BEHbSIMY 060POTHOA CUCTEMbI AB/ISOTCS:

a) ox/laanTesibHble YCTPOLACTBA;

6) coopy>XeHUs no NoAroToBkKe 0TpaboTaHHbIX BOA, Ha MOBTOPHOE
1CMOsIb30BaHMe.

Puc. 10.4. O6opoTHass cucTemMa BOAOCHAOGXKEHUS:
1 — B0A03a60pHOE COOPYXKEHME; 2 — HacocHas CTaHUusA; 3 — BOAOBOA,;
4 —pesepByap; 5 — coopy>keHue Mo Y/yULLIEHUIO KadecTBa Bodpl (OxnaxpgatoLlee
YCTPOMACTBO); 6 — HacocHast cTaHUus; 7 — HamopHas Tpyo6a;
8 —camoTe4yHaa Tpyba [/, BbIBoda 0TpaboTaHHOA Bof; 9 — Ly
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10.3.1. Ox/iakgaoLye ycTpoiAcTBa CUCTEM
060pPOTHOr0 BOAOCHAOXKEHS

3 06LLero KosinyecTsa BoAbl, NOTPebsSIEMOIA O/19 MPOnN3BOACTBEH-
HbIX HY>[1, 06bI4YHO 60/1bLUAasA YacTb UCMOSIb3YETCs AJ1 OX/TKAEHUS.

Coopy>XeHMS MO OX/TKAEHNIO BOAbI MOAPa3AensioTcs Ha OTKPbIThbIE,
rae BoAa OxJ/1aXaaeTcs MyTéM KOHTaKTa eé C BO34YXOM B FpafupHSX,
6pbI3rasibHbIX GaccelAHax Un npyaax ox1aauTensx N 3akpbliTbIX, B KO-
TOpbIX 060POTHAasA BoAa HE MMEET KOHTaKTa C BO3AYXOM U OX/1aXKAaeTcs B
Tern/1006MeHHbIX arnapaTax, UCnapuTesIsixX U annaparax Bo34YLIHOIo 0X-
NnaxaeHus.

OxnaxpgaroLiee YCTPOIACTBO A0J/TKHO 06ecnevnTb OXJ1akaeHre Lmp-
KY/ISILMOHHOMA BOAbI 0 TeMMNepPaTyp, 0TBEYaoLLNX ONTUMa/IbHbIM TeX-
HUKO-3KOHOMUYECKMM roKasaTensm paboThbl 06beKTa.

MoHWKeHMe TeMnepaTypbl B OX/1aANTESISX MPOUCXOANT 3a CUHET ne-
pedadn eé Tenna Bo3ayXxy. 10 cnocoby nepefaym Ternsia oxiagutenu,
npyMeHsieMble B cMcTemMax 060pOTHOr0 BOAOCHA6XEeH WS, pa3aensaoTcs
Ha ncrapuTesibHble U MOBEPXHOCTHbIE.

B KaudecTBe YCTPOIACTB A/19 OXJTXKAEHMWS BOoAbl B 060pPOTHLIX CUCTe-
MaX BOL0CHabXXeHUS UCMOMNb3YTCA 0X/1aanTesibHbIe Npyabl, 6pbi3rasib—
Hble 6acceiiHbl N FpaavpHN.

Hawnb6onbLuee pacnpocTpaHeHMe B MpaKTUKe NPOMbILLIEHHOI0 BOAO-
CHaBXXEeHUS UMEKT OTKPbITbIE CUCTEMbI 060POTHON0 BOAOCHABXEHUS C
oxXN1aXAeHVEM BoAbl B rpaaupHSX. TU CUCTEMbI UMEIKOT pPsifL CYLLLECTBEH-
HbIX MPeNMyLLEeCTB.

OHM AT BO3MOXHOCTb!:

1) paLMOHasIbHO UCMO/1b30BaTh BOAHbIE PECYPChI, COKPaTUB 40 MU-
HMUMyMa 3a60p BoAbl U3 UCTOYHUKOB, YTO MMEET OFPOMHOE 3HayeHue
[ NPOMCXOASLLEN0 B HacTosiLLee BpeMsl OYPHOr0 pa3BUTUS NPOMbILL-
JIEHHOCTU B CBA3U C XapaKTepHbIM O/151 MHOIMMX NPOMbILL/IEHHbIX paiao-
HOB Aeh1LMTOM Boabl;

2) coKpaTUTb A0 MUHUMYMa WY UCKITIOUNTB COPOChl BOAbI B UCTOY-
HUKW BOAOCHaOXEHUS, a cneaoBaTesibHO 1 3arpsasHeHne rnocegHux.

"paavipHN MoryT 6bITb BEHTUATOPHBIMU, 6allEHHBbIMU N OTKPbIThI-
MU (@aTMochepHbIMU). B BEHTUMATOPHBLIX FPaaupHAX BO3AyX MpoKayn-
BaeTCHA C MOMOLLLbIO 0TCacbIBalOLWMX UKW HarHeTaTe IbHbIX BEHTUATO-
pOB.

B 6alLleHHbIX rpagupHAaX co34aéTcs Tara Bo3gyxa ¢ MoMoLl bl BbICO-
KOIA BbITSDKHOMA GallHN.
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B OTKpbITbIX FPpagupHAX 4S9 NPoToKa BO34yXa UCMOob3yTeca cuia
BETpa M YaCTUYHO ecTecTBeHHas KOHBEKLUS.

C nomMoLbl0 BEHTUMATOPHBIX FpaavipeH oxsiaxkaeHne BoAbl 6osee
MaHeBpeHHoe (perynvpoBaHue | U3MeHeHVEeM YacTOTbl BpalleHUs BEeH-
TUAATOPa U YI/ia HAKJ10Ha ero JIoMacTelA, a Takke BbIK/TI0YEHVE BEH-
TWIATOPOB Ha OTAESbHbIX CEKLUAX).

Ho BEHTWUIATOPHbIE MPaANPHU UMEKOT CYLLECTBEHHbIA HEAOCTaTOK —
pacxop, a/IeKTPO3IHEPT NN, YX04 U PEMOHT BEHTWU/IATOPOB. BeHTUNATOp-
Hble rpagupHu gewesrie Ha 50—60%, yem GalleHHble 1 Ha 35—50% 4vem
6pbI3rasibHble 6acceMHbI.

ATMOchepHble (0TKpbITbIE) FPagupHN, Kak npaBusio, MPUMEHSOTCA
L1 MasTbIX PacxogoB oxsiaxaaemMoid Boabl(a4o 1000 m3yac).OHM mMoryT
6bITb 6pbI3ra/ibHLIMU N KanesibHbIMWU. OX1aauTesibHbIA 3PHeKT aTUX
COOPY>XEHMIA BO MHOFOM 3aBUCUT OT CKOPOCTW W HarpaB/1eHUA BeTpa.
PacuéTHasa cKopocTb BeTpa npuHumaeTca no CHull.

OTKpbITas 6pbi3rasibHas rpaaupHs

Takas rpagupHs NpeacTaBseT co60iA HEGOSTLLLOIA GpbI3rasibHbIA 6ac-
CeliH, OrpaXXaEHHbIIA CO BCEX CTOPOH Xa/TtO3NIAHBIMU peLleTKamMm, KOTo-
pble MpensaTCTBYIOT 60/1bLUIOMY BbIHOCY OpbI3r BoAbl 3a npeaesbl rpa-
LOVpHW. Pa3bpbl3ruBatoLme corsia pacnosiokeHbl Ha BbicoTe 4—5 M Haf,
YPOBHEM BOAbI B pe3epByape, Harnpas/ieHbl BHM3. [/10THOCTb OpoLLeHns
4N TaKnx rpagupeH npyHumaroT oT 1,5 o 3 m3yac Ha 1 m2

KanesibHble rpagmpHun 06/1a0al0T HECKO/IbKO 60sIbLLEA oxlaanTeslb-
HOIA CNOCOGHOCTbIO, YeM Opbl3rasibHbIe. OpocUTesIb TaKUX FpaaupeH co-
CTOUT 13 60/1bLLOI0 YUCIa AepeEBAHHbIX PEK TPEYros1bHOr0 U NPsSMo-
YrO/IbHOI0 CeYEeH S, PacnosIOKEHHbIX FOPU3OHTa/IbHLIMU sipycamu. Mpn
nageHumn Karesib ¢ BEPXHUX PeK Ha HWKHUEA 06pa3ytoTcs akesbl Mesi-
Kux 6pbI3r, co3gatolime 60/bLUYH0 MOBEPXHOCTL COMPUKOCHOBEHUSA C
BO34YXOM.

& KanesbHbIopocuTesib

MAOTHOCTb OPOLLEHUS Ha TaKUX FPaaupHSAX MpUHUMaeTcs oT 2 A0
4 m3uyac Ha 1 M2

PacuéT oTKpbITbIX FpagMpeH CBOAUTCA K onpeaesieHno Yncna rpa-
OupeH (Un ceKUmiA), obecreymBatoLL X oxX1akaeHVe 334aHHOro Kon-
yectBa Bogbl 0 m3uac (M3Ic) oT TemnepaTypbl ™ Ha Bxoge A0 /2 Ha
BbIX0A€e 13 Heé Npu pacHETHbIX NMapamMeTpax aTMoctepHoro Bo3ayxa O,
O0THOCUTE/IbHAast B/TXKHOCTb U 6apoMeTpUYecKoe AaBsieHVE).
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Puc. 105. OTKpbITaa rpagupHs:
1 —pa3bpbI3rvBatoLLpe cornsia; 2 — Ka/io3niAHasA peLleTKa;
3 —GacceliH; 4 — nepesiBHas Tpyo6a.
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TexXHOMOrMYeCKUIA pacyéT rpaypeH oCyLLLEeCTBIAETCH 06bIYHO MO Fpa-
hruKam oxXNaxaeHUs, NosyYeHHbIM Ha 0CHOBaHMUW 3KCNepUMeEHTa TbHbIX
nccnesoBaHUIA MX B HaType. MpaAvipHU paccuMTbIBalOTCA 06bIYHO Ha
Heb1aronpuATHbIE 419 paboTbl aTMOCepPHbIe YC/10BUS —B JIETHUE Me-
caubl. Mpn pacyéTe yUMTbIBaIOTCA CKOPOCTb BETPA V, YMCSI0 ApYyCcoB I,
TemMnepaTypa aTMoCc(epHOro Bo3ayxa i BbicoTa rpagupHmn H.

Mnowaab rpagmpHu onpeaenseTcs no gopmysie:

p=uw

roe:

O —pacxopn, oxnaxkagHHolA Boabl M3y (M3c);

[0—nNNoTHOCTb opoweHnsa m3yac Ha 1 M2

a —onpaBoYHble KO3IPOULNEHTbI, onpeaenisieMble Mo KpUBbIM.

BpbBrarTbHb ke Ga00eiAHb | NpeACTaBAAT CO60A CUCTEMY COMJI, Moasie-
KAy oOXJTKAeHWI0. OxiaxkaeHre BoAbl MPONCXoANT 3a CHET ncnape-
HUS BOAbl NPU KOHTAKTE C BO34YXOM.

MpuMeHSTCS ABa OCHOBHbIX TWUMa CONJI: LWesieBble N LLeHTPobex-
Hble. Paamepbl 6pbI3raibHOro 6acceiiHa onpeaensaTes B 3aBUCMMOCTH
0T pacxofa ox/1aK4aemMoiA BoAbl M MNA0THOCTY OpOLLIEH NS,

IMN0THOCTb OpOLLIEHUS —pacXos, BoAbl, npuxoasawmiica Ha 1 m2nso-
Lwaam 6pbI3rasnibHoOro 6acceiiHa. MNMA0THOCTL OpOLLIEHNSA MPUHNMAETCS paB-
Ho1 0,8—1,3 mJyac Ha 1 m2

PacnpegennTensHas MMHMS H6acceiAHa [0/1KHA pacnosiaraTbes napasi-
NenbHO HarnpaB/1EHMIO FOCMOACTBYIOLLEr0 BETPa. PaccTosiHVe Mexay Kpaia-
HUMWM cornsiamu He 6onee 40 M. CeKUMIA 6pbI3rasibHOro GaccelAHa A0 K-
HO ObITb HE MeHee 2-X.

Fny6uHa BoAbl B 6pbI3ra/ibHOM 6acceiiHe MPUHUMAETCS PaBHOA
1,5 m. CTpomTesnibHas BbicoTa Bbllle Ha 0,3 M. OTKocbl 1 AHO 6GacceliHa
[0/DKHbI ObITb BOAOHEMNpoHMLUaemMbiMW. CorslapacrnosiaraloTcs Ha BbICOo-
Te 1,2—1,5 M Hag, ypoBHEM BOAbI.

10.3.2. /cnosnb3oBaHVe CTOYHBLIX BOZ,
B cUCTeMax 060pPOTHOr0 BOAOCHAGKEHWS

B 060p0THbIX CUCTEMAaXxX MPON3BOACTBEHHOI0 BOAOCHAGKEHUSI MOTyT
MCMNOJ1b30BaTbCS X035ACTBEHHO-ObITOBbIE U MPON3BOACTBEHHbIE CTOYHbIE
BOAbI MOC/1e COOTBETBECTBYIOLLEIA OUMUCTKU.

Vcrnonb3oBaHMeE CTOUHbIX Bog, B CCTeMax 060p0THOR0 BOAOCHAGXe-
HMA NO3BOJISIET COKPATUTb 3a60p BOAbI U3 UCTOYHUKOB, COPOC 3arpsisHe-
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HWIA CO CTOYHbIMU BOAAMM B BOAOEMbI U 3TUM CaMbIM Y/TyULUUTb KX
CaHMUTapHOE COCTOSIHME.

B cocTaB COOPY)KEHMIA MO 0YUCTKE CTOYHbIX BOA OT HaceNéHHbIX
MYHKTOB, UCMO/1Ib3yEMbIX B OX/TaXKAAK0LLMX CUCTEMaxX 060pOTHON0 BOA0-
CHabXXeHusl, Kak NpaBm/10, BXOAAT pPeLIETKU, MEeCKOs/I0BKU, MNEPBUYHbIE
OTCTOMHWKN, aspoTEHKN NN 61MOPUABLTPbI, BTOPUYHbIE OTCTOMAHUKW.
B03MO>XHO Moc/ie MEXaHUYECKOIA 0UUCTKW Ha pelleTKax, MecKos/10BKax 1
OTCTOMHMKaxX nogaBaTb CTOYHblEe BoAdbl B BOKC npyabl gnsa 6nonoruv-
YeCKO 0UYNCTKU. B 3TUX Npygax oumMcTKa MponcxogmT 3a CHET BBeAeHMsI
B MNpyAbl cneynasibHbIX MUKPOBOAOPOC/IEA MPU HA/TMYUU COSTHEYHOIO
cBeTa.

OcHOBHas TexHoslornyveckasi yHKL M BOAOPOC/IEA B OKCUAALLMOH -
HbIX MpyAax 3aK/l4aeTcs B BblaeieHMn MK B npoLiecce h0TOCMHTE3a
60/1bLIOro KosinyecTBa Kucsiopoaa (4o 25 r/m2B CyTKM), KOTOpbIiA CMo-
COGCTBYET OKUC/TIEHMIO OPraHUYeCcKNX 3arpsi3HEHMIA CTOYHbIX BOA,

Je3nHpeKyna cToUYHbIX BoA, NMpoweLnx rnosiHy 61osiIorMyeckyro
OYUCTKY SIBNSETCA 0653aTesIbHOI. Mpn NCMob30BaHUW 19 Ae3NHDEK-
LN Xsopa NpoAoc/HDKUTENbHOCTb Er0 KOHTaKTa C OUYMLLEHHbIM CTOKOM
[0/TKHa 6bITb He MeHee 0,5 yaca, ocTaTo4YHas Ao3a cB0604HOI0 Xs1opa He
MeHee 1,5 mr/n.

KoHTposibHbIe BOMpOCHI:

. OCOGEHHOCTU UCMO/b30BaHUS BOAbl Ha MPOMMPeanpUATUSX.

. Kak BbIr/sigpuT rpadmk BoAonoTpebsieHus npoMnpesnpusaTusa?

Kakve cuctemMbl BOAOCHaOXEHWS MPUMEHSIOTCA Ha MpoMMpeanpusaTusx?

YTOo M3BECTHO 0 MPAMOTOYHbLIX CMCTEMaxX BOAOCHAOXKEHWSI MPOMMPeanpUSTUIA?

. [pAMOTOYHasA ¢ MOBTOPHBLIM MCMOSIb30BaHVEM BOAbl — YTO 3TO 3a cucTema?

. OBOpoTHasA cucTemMa BOAOCHAOXKEHMA — 4YTO 3TO 3a cucTema?

. FpuMeHsAloTeA /M 060pOTHBIE CUCTEMbI O/ BOAOCHAGKEHWSI HaceSIBHHbLIX MyHK-

TOB?

. 3HaYeHVie OXJTKAAOLMNX YCTPOIACTB 060POTHBIX CUCTEM BOAOCHAGKEHUS.

9. Tunbl OX/1XKAAOLLMX YCTPOIACTB CUCTEM 060POTHOMO BOAOCHAGXKEHWS.

10. Twnbl rpagvipeH O/\ oxXNaXaeHWs Bodpl.

11. YcnoBus MpUMEHEHNS OTKPbITLIX rPaavipeH.

12. Y7o npeAcTaBnslOT C060IA GpbBrasibHble GaccelAHbI?

13. Vicnonb3oBaHWe CTOYHbLIX BOA, B CUCTEMAax 060POTHOr0 BOAOCHAOXKEHUS.

14. Kakoe ycrioBvie O0/DKHO COBMOAATHLCA /A MCMOMb30BaHMSA CTOUHbIX BOA, riocsie
OUYMCTKM B 06OPOTHBIX CUCTEMAX MPOMIPEANPUSTUIA?

15. B uém 3aks1toyaeTes 3PPEKT UCrO/b30BaHMM CTOYHbLIX BOA, B 060POTHbLIX CUC-
Temax?

NO U A WN R

[e9]



MnaBa 11. CUCTEMbI CE/IbCKOXO3ANCTBEHHOIO
BOAOOCHABXEHUA

11.1. Oco6EHHOCTY CUCTEM CESTbCKOX03ALACTBEHHOIO
BOAOCHabXeHNS

Ces1bCKOX0351IACTBEHHOE BOAOCHAOKEHVE UMEET LE/bIA psij, 0COBEH-
HOCTEIA, 0T/INYAOLLNX ero 0T BOA0CHabXeHUs ropo4oB 1 MpoMbILLIeH-
HbIX NPeaNPUSTUIA.

K HMM MOXXHO OTHECTW HEGOsILLLOIA COCTaB BOAOMOTpedbuTeNein, He-
paBHOMEPHOCTb BOAONOTPeb1eHUs, pa3bpocaHHOCT b OTAe/bHbIX 06beK-
TOB Ha 60s1bLLME PacCTOSAHUS, pa3/INUHble TpeboBaHUS K KaueCTBY BOAbI
v apyrue.

CucTemMa cefibCKOX035AACTBEHHOI0 BOA0CHA0XEHUS, C YHETOM cocTa-
Ba BOAOMNOTpedbUTENe, A0/HKHA 06ecneyunTb BoAOIA CesibCKMe Haces1éH-
Hble NYHKTbI, B KOTOPbIX pacnosioXXeHbl OCHOBHbIE BOAOMNOTPebUTENN 1
OT.Ae/IbHO PacnosiIoKeHHbIe, pa3bpocaHHble Ha 60/1bLLMe pacCTOAHNA ApyT
0T Apyra BoAornoiAHble NyHKTbI Ha NacT6uLLax.

CucTeMbl CeTIbCKOX035IACTBEHHOI0 BOA0CHa6XXeHWS A0/DKHbI 06ec-
neunTb NoAadvy BoAbl O/

1) cenIbCKNX HaceNEHHbIX MYHKTOB;

2) )XMBOTHOBOAYECKUX hepMm;

3) NpegnpusSTUIA No nepepaboTKe CesTIbCKOX03AMCTBEHHOA NPoayK-
umm;

4) NMonvBa 3e/1EHHbIX HaCKAEHNIA 06LL,eCTBEHHOI0 Mos1Ib30BaHNS;

5) noXxxapoTyLleHuns;

6) BOOOMOMHBbIX MYHKTOB Ha nacToéuuax.

11.2. BogocHab»eHMe CenbCKMX HaCe/IEHHBbIX MyHKTOB

Ona o6ecrieyeHunst ceNbCKNX Haces1EHHbIX MYyHKTOB BOAOA B Kaue-
CTBE UCTOUYHMKOB MOIYT 6bITb MCMO/b30BaHbl KaK MoA3eMHble, TaK U
MOBEPXHOCTHbIE UCTOUHUKN. MpU HA/TMYMK B AOCTATOUYHOM KO/INYECTBE
1 XOpOLLEro KauyecTBa MoA3eMHbIX Bof, HacesIEHHbIIA MyHKT o6ecneyrnBa-
€Tcs BoAOIA M3 CKBaXXUH. Vcno/ib3oBaHWE MOBEPXHOCTHbIX BOA AJ15 HYXA,
HacesieHUsi, NPy OTCYTCTBUM MOA3EMHbIX UCTOYHUKOB, CBA3aHO C 60/1b-
WMWK 3aTpaTamMu Ha OYUCTKY BOAbI.
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B HacTosilee BpeMs BCE GosiblLUee pacrnpocTpaHeHue nosy4vaeT muc-
nosib3oBaHVe rpynroBbIX BOAOMNPOBOAOB. ['pynrnoBble BOAOMNPOBOAbI MO-
ryT 6bITb CUCTEMOIA BOAOCHAGXEHMNSA C 3a60pOM BoAbl, KaK 13 MOBEPX-
HOCTHOr0, Tak U 13 NMoA3eMHOro UICToOMHMKa. Hannuve noasemMmHoro vc-
TOUYHMKA C 60/IbLLUMM KOSINYECTBOM BOAbI XOPOLLIEr0 KavecTBa Mno3BosiseT
OCYLLLeCTBUTb 3a60p BOAbI U3 rPyrbl CKBAXKMH.

TpeboBaHNA CEMBCKOr0 Haces1IeHUsA K BoAe KaK B KO/TNYECTBEHHOM,
TakK U B KA4eCTBEHHOM OTHOLLUEHUWN aHasI0rMYHO TpeboBaHUAM ropos-
CKOI0 HacesieHus.

YaensHbliA pacxon BoAbl Ha X03AIACTBEHHO-NUTbLEBbLIE HYXObI Ceflb-
CKMNX HaceNnéHHbIX NYHKTOB NPUHUMAETCS corsiacHo getactayrowiero KMK
2-04.02-97 B 3aBUCMMOCTM OT CTeNeHn 6/1aroycTpotACTBa XXWI0IA 3acT-
POLAKMN.

CTeneHb 6/1aroyCTPOIACTBA XWU/0IA 3aCTPOMKN CEe/TIbCKOro Hacersie-
HUSA B HacToslee BpeMs A0CTAaTOYHO BbICOKAas W pacxon BoAbl Ha
O4HOr0 XUTesNIA MOXKET COCTaB/IATb COrJ/1aCHO ACICTBYHOLWMX HOPM OT
150—200 n/cyT (BHYTPEHHUIA BOAOMPOBOA, KaHasim3awms, ¢ BaHHaMun
U MeCcTHbIMU BogoHarpesaTensamm) Ao 40—50 n/cyT (¢ ySINUHbIM BO-
Aopasbopom).

Pacxoabl BoAbl Ha cofepXXaHne 1 NoeHne CKoTa, NTULbl Ha XXMUBOT-
HOBOAYECKNX (hepmMax MU KOMMJIeKCax A0/DKHbI MPUHMMATbLCA N0 BEAOM-
CTBEHHbIM HOPMAaTUBHbLIM JOKYMeHTaM MUHMNCTepCTBa Ce/1bCKOro BoA-
HOro xo3siicTBa Pecny6/IMKnN Y36eKNCTaH.

Pacxon Bogbl Ha cogep)xaHue 1 NoeHue cKoTa 1 NTuupbl, NpuHaasie-
KalWMX HacesleHuto, criefyeT MPUHUMATh B JI/CYT: KPYMHbIA porarbiia
ckoT (KPC)-65; monogHsak KPC — 25; nowaan - 55; cBUHbM — 15;
0BUbI U K03bl —8; nTuubl —0,8.

Pacxop, BoAbl Ha HYXbl CE/IbCKOX03ACTBEHHbIX NPeAnpuUATUIA A0-
YKeH onpeaensaTbC Ha 0CHOBAHUW YKPYMHEHHbBIX HOPM MUHUCTepcTBa
CeNbCKOro U BOAHOr0 X03aMcTBa Pecnybsinkn Y36eKucTaH, a npm mx
OTCYTCTBUM Ha OCHOBAHMMW MNPOEKTOB—aHas10r0B.

TpeboBaHMA K Ka4yeCcTBY BOAbI O/19 XXMUBOTHOBOAYECKMX hepM Mnpu-
BeieHb! B rfiase 2.

Pacxogbl Bogbl Ha NoXapoTyLwieHne npuHmnmaroTea cornnacHo KMK
2.04.02-97.

Pe>xnm BogonoTpebsieHus CUCTEM CesibX03B00CHAOKEHNS XapaKTe-
pn3yeTcsa HeEPaBHOMEPHOCTbIO, KaK Mo YacaM CyTOK, Tak U Mo ce3oHam
roga. \ameHeHne BogonoTpeb/1eHUs Mo YacaM CyTOK N XapaKTepusyeTcs
CTyNneHYaTbIM VN UHTerpasibHbIMW rpadmkamMmm BoAonoTpeb1eHms.
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CTyneHuaTbIA rpadmMkK BogonoTpebsiIeHMs NMoKasblBaeT HepaBHOMEp-
HOCTb BoAOMoTpebsieHNs B TedeHMe cyToK. (KoahhmnumeHT YacoBoiA He-
paBHOMepHOcTU KUH = 1.5—2.2 ans cMcTeM Ces1bX03BOA0CHAGXKEHUS).
13-3a Masioi4 BeNIMUMHbBI BOAOMNOTPe6/1IeHUsA B OTAE/bHbIE Yacbl CYTOK
(HOYHBbIE 1 YTpPeHHME Yacbl) B CUCTEMAaX Ce/1IbX03BOA0CHaGXeHUS Liese-
co06pa3Ho (NpU TEXHNKO-3KOHOMMNYECKOM 060CHOBaHWW) MPUHUMATb
GalleHHY cucTeMy, B KOTOPOIA HacocHas cTaHuums paboTaeT 16, 18
4acoB.

CTyneHuaTbliA rpauk CTpouTCs 415 onpeaesieHns BpeMeHU paboThbl
HAaCOCHOIA CTaHLMW BTOPOro nogbéma. Pacxod B yac MakCUMaslbHOIO
BOZOMNOTPeG/1IeHNS MPUHUMAETCS 3a PacHETHBILA pacxos,

VHTerpanbHbIA rpamk BoaonoTpebsieHnst CTPOUTCS Mo CyMMapHbIM
Be/IMYMHaM BOAOMoTpeb/1eHMs B HapacTaloLeM nopsakKe As1s NpaBusib-
HOr 0 ornpeAenieHns BpeEMEHM paboThbl HACOCHOIA CTaHLMW BTOPOro Moabe-
Ma. 'patmK paboTbl HACOCHOIA CTaHL MK BTOPOro nogbema A0/DKEH ObITb
MaKCUMasibHO NPUBAVXKEH K KpUBOLA BoaonoTpebieHus.

11.3. O6BOAHEHME MACTOULL,

O6BOAHEHNE —KOMIMJ1EKC MEPONpUATUIA, HanpaB/eHHbIX Ha o6ec-
reyeHvie BoAOIA BCeX MOTPEOMTeESIEreiA, pacrosiIOKeHHbIX Ha JaHHOIA 6e3-
BOZHOA U/ Masi0BOAHOLA TeppuTOopuUn.

B cucTtemy 06BOAHEHUS BXOASAT Hapsay C 06beKTamMu CesibCKoro
X035ICTBa BCe 00bEKTbI ApYTX 0TPac/IeIA, XXene3Ho40pPOXKHbIe CTaHLMN
uTAa

BogornoTpebuTensimu cucTemMbl 06BOgHEHUSA SABASKOTCS:

a) HacesieHue;

6) KOMMYHa/IbHbIE N Ky/IbTYPHO-ObITOBbIE YUPEXOEHWS;

B) XXMBOTHbIE Ha NMacTomLLLax;

r) NOXXapoTyLUeHUe;

) nNpoMnpeanpuaTus;

€) NoSINB 3e/1IeHbIX HacaXkAeHWIA 06LLLecTBEHHOI0 Mos1b30BaHUs, No-
7B yNNL, NJIOLWLROETA.

PaznuualoT cneaytoLme cucTeMbl 06BOgHEHUS:

Ha ocHOBaHUWM TEXHUKO—3KOHOMUYECKOro pacyéTa BblbmpaeTcs cuc-
Tema 06BOAHEHNS.

Mpw BbIGOpE cMCTEMbI OCHOBHbIM MoKasaTesieM Npu Bbibope cucTte-
Mbl MpUHUMaeTcsA cebecTommocTb 1 M3BoAbl, KOTOpas 3aBUCUT OT Criefy-
LW MX (aKTOpPOB:
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1 nepemeLlleHVe XUBO THbIX B TEHYEHUM rofa ¢ 0QHOIA TeppuTopmn Ha
Apyryto. 3TOT (haKTop oTpUuaTesibHO BIVSET Ha cebecToMmMocTb 1 M3
BOZAbl NPV KOMOBUHMPOBAHHOA U AELLEHTPO/IN30BaHHOLA CUCTEME;

2. YKpYMHeHne B0A03a60pPHbIX, OYUCTHbLIX N BOLAOMNOABEMHbIX CO-
OPY>XEHUIA YMeHbLUaeT cebecToMMocTb 1 M3Boabl (Mpy LLeHTpasin3oBaH-
HOIA cUCTEME);

3. MexaHM3aumsa Npon3BoACTBEHHbIX MPOL,ECCOB YMeHbLUAeT cebe-
cToumocTb 1 M3Boapbl (MpY LLEEHTPa/IN30BaHHOLA CUCTEME);

4. yBeNnIM4YeHVe paccToOAHUA MeXay 06beKTamMn yBeIMYMBaeT cebe-
cToumocTb 1 m3Boapbl (MpY LLIEHTPa/IN30BaHHOA CUCTEME).

MepBble 3 hakTopa yMeHbLUIAOT cebecToMMocTb 1 M3B0oAbI Mpu yBe-
JINYEHUN CTEMNEHN LIEHTPpa/IN3aLmnK, a 4-bIiA haKTop YMeHbLUIaeT cebecTo-
mMmocTb 1 M3 BoAgbl (MPpY LEHTPa/TIM30BaHHOA CUCTEME).

B kauecTBe nokKasaTesis ypoBHSA LieHTpa/in3aumm cucTeMbl 06BogHE-
HUA NPUHUMAaETCA cpeHeB3BeLLeHHasA Aa/IbHOCTb TPaHCMopTUPOBaHUA
BOAb!.

Qqo—~ ropBoiipacxos Bogbl B /X npeanpuaTuiia B M3

P 2.An—paccTosgHme 00 TeppuTopuu;

<@, -1~ KonnuecTBo BoAbl, MOAABaEMOA Ha TEPPUTOPULD.

[19 BOA0CHABXEH WS XKMBOTHbIX Ha MNacTOuLLaX NCMOJb3YHTCS NoA-
3eMHble 1 NOBEPXHOCTHbIE Boabl. HanbonbLuee NpMeHeEHVE UMET Moj-
3eMHble BoAbl.

75% MorosoBbsl CKOTa CHabXaeTcs BOAOMA M3 LUAXTHBIX KOJI0ALEB.
VMcnonb3yloTea 1 TpybUaTble KosoAubl. Ha nacTéuuiax Takke Ucnosib-
3yl0TCs MOBEPXHOCTHbIE BoAbI PEK, KaHa/10B, aTMOC(EePHbIe 0cafKu.

[ns cHabXXeHWs BoAOM MacTOuLL, MCNOsIb3Y0TCA Yallle MeCTHbIE CUC-
TeMbl 06BOAHEHNS, KOTOPbIE MMEKOT MNPU XOPOLLMX FTMAPOreosIornvecKux
YC0BUSIX JTyULLIie 9KOHOMUYECKIME MOKa3aTesin.

[ns opraHu3auum NoeHns XUBOTHbLIX Ha NacTOMLLAX CIyXaT BOA0-
MoiHble NMYHKTbI. B 3aBUCMMOCTU OT MECTHbIX YC/10BUIA U opraHn3annm
BOA,0MOEHUS BOAOMOMHbIE MYHKTbI MOIYT BK/IHOUaTb UCTOYHUKW BOAbI,
COOpY>XEeHUS MO0 OYMCTKE BOAbl, 3aracHble 1 perysvpyoLime pesepBya-
pbl, BOAOMOMHbIE KOPbITa U N/10WAAKMN.

BozonoiHble MyHKTbI U UX pasMeLleHme
O6bIYHO 415 BOA,0MOS YXMBOTHbIX OPraHU3yoTCs crelyasibHble Bo-
[noroiiHble NMyHKTbI. BogonoiiHas nsiowafka BK/IOUaeT B cebs BoA03a-
6opHoe, BOAOMOABLEMHOE, OUMCTHOE COOPYXKEHUE, COOpYXKEeHMe OJ1s Xpa-
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HEHWS U MOEHUS XXMBOTHbIX. PacnonaraeTcs BoAoNoiAHbIA MYHKT B LIEH-
Tpe NacTouLLLa U BaXKHO NpaBU/1bHO onpeaesnTb paauyc Bogoros. Pagu-
yC BOA0MO0St —MaKCUMasibHOe pacCTosiHME, Ha KOTOpPoe MOFyT yAansThes
YKMBOTHbIE, HE CHUMXKas CBoeiA NpPoAyKTUBHOCTU.

Paguyc Bogonos onpeaensieTcs rno opmysie:

Yop mt
A= (m);
2
roe
Vv — CpefHss CKOPOCTb MepeABUXEHUS XXUBOTHbLIX MO MacTouLLy
(Km/yac);

t—BpemMs Mexay 2-Msi BOAOMOSIMM.

Paguyc Bogonosi B 3aBUCMMOCTU OT BUOA XKUBOTHbBIX, pesibeda MecT-
HOCTW, Ce30Ha roga, HaIMumMa Tpae, MOXET onpeaeniaThes U no Tabm-
Lam.

Ec/n KauecTBO Boabl He YA0BETBOPAET TPe60BaHUAM, B KOMMJ1EKC
COOPY>XEHMIA BOAOMOMAHOI0 NyHKTA BXOAST COOPY)XXEHUS Mo onpecHe-
HUIO 1 06e33apaXBaHNIO Boabl.

BoAoMnoiA XMBOTHbLIX OCYLLECTB/ISIeTC 2—3 pa3a B AeHb, MO3TOMY
pacyeTHbIM pacxon, MOXeT 6biTb U 60/1bLUE MPOM3BOANTETBHOCTU UCTOY-
HUKa. B TakoMm crlyyae rnpeaycMaTpmBaeTcs YCTPOMACTBO COOPYXXEHUS MO
XpaHeHuto BoAbl.

MakcuMaribHbIA pacxon, Bogbl Ha 04HO MOeHUeE:

an cyT: a -\IS I'l/CyT

rae:
TY—KO/INYECTBO XMBOTHbIX HA NacTOuLLE;
a — MakcMMasibHasi HopMa BoAornoTpe6eHns Osist 04HOro XMBOT-

HOrO;
N —K0/1MYeCTBO XXMBOTHbIX, 06C/TY>XKMBAaEMbIX 04HUM BOAOMOMAHBLIM

MyHKTOM.
N = MNAl -bes
rae:
57 —ce30HHas MPOAYKTUBHOCTb MacTé6uLa (KO/IMUYecTBO KMBOT-

HbIX, KOTOpPOEe MOXET coAepXKaTbCs Ha eaViHMLE NJ10LWaAM nacTouua 3a
ce30H) ron/ra.
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n= 314

I= Omaxgrm;, Kuac./86400 (n/cek)

B KayecTBe MCTOYHMKA Ha NacTouLLLaX MOryT MPUHMMATbCS:

— B FOPHbIX palioHaX — POAHWUKMU, MOBEPXHOCTHbIE UCTOUHUKN C
XOPOLUMM KayeCcTBOM BOAbl.

—npu 3TOM Heobxoa4MMOo obecnedunTb NpaBUIbHOE YCTPOIACTBO CO-
opy>XeHnA no cbopy 1 pacnpefesieHno BoAbl.

— B MNpeAropHoiA 30He — cH0p POAHMKOBOIA BOAbI, MOA3EMHbIE U
MNOBEPXHOCTHbIE BoAbl. MOryT MCMO/1b30BATLCA MOPTATUBHbIE OMPECHU-
TeslbHble YCTaHOBKMU.

B cTenHoiA 1 NonynycTbIHHOA 30He —OTCYTCTBYIOT 3anacbl noa3em-
HbIX BoA,. Hannume cnabommHepasinzoBaHHbIX MOoA3eMHbIX BOA, 0C/10XK-
HAeT BoAocHabeHue. [N HaceNleHUs NPUMEHSIOTCA NMOpTaTMBHbIE Or-
pecHUTENbHbIE YCTaHOBKW.

Kpome Toro, B NyCTbIHHOIA 30HE UCMOJIb3yeTCs BapuaHT 3abopa BoAbl
13 NPoOMBOAOMNPOBOA0B.

Hanpumep, 4ns 06BoAHEHUA MacTOULL, WUCMOSIb3YOTCA KpyrHble
NpoMBOAOMPOBOAbLI A/ ropoAos 3apadllaH, Yukyayk, Masnn. MoxeT
MCMNo/b30BaTbCA U C60P aTMOCHepPHbIX 0CaKOB.

Hanpumep, MponsBogcTBeHHoe O6begMHEHME Y36eKrnaporeosiorus
3aHMMaeTCca TakMMn pa3paboTKaMm Ha MnsiaTo YCTHopT.

KOHTposIbHbIE BOMpOCHI:

1 Oco6eHHOCTU CUCTEM CESIbCKOX03BOA0CHAOKEHNS.

2. BogonoTpebuTenin CUCTEM CesIbX03BOA0CHAOKEHUS.

3. Kakune UCTOYHMKM BOAOCHAOGKEHUA B OCHOBHOM WCMO/Ib3YHOTCA [/ CesIbX03B0-
[0CHa6XeHUA?

4. cnonb3ytoTcs S rpyrroBble BOAOMPOBOAbL! [/ CEMbCKUX HaceSleHHbIX MyHKTOB?

5. Kak onpefensoTcs HopMbl BOAOMNOTPEO/1IeHUA [y CeSIbCKUX HACE/1EHHBLIX MyHK-
TOB ?

6. Yem xapakTepu3yeTcs pexxmm BoAOMNOTpebsieHNs cucTem ceslbxo3BodocHabxe-
HNA?

7. Kak cTpouTCcsi rpauk paboTbl HACOCHOMA CTaHLMWM BTOPOro Moabema?

8. Kakas cxema BOAOCHAOXEHUS B OCHOBHOM MPUMEHSIETCA B CUCTEMaX CeslbX03-
BoJoCHabXeHUs: GalleHHasa wwm 6e3balleHHan?

9. MoHATMe «06BOAHEHVE MacTOULL»?

10. KakoB cocTaB BoAOMoTpebuTeneihi cUcTeM 06BOAHEHUS?

11. Kakne M3BeCTHbl CUCTEMbI 06BOAHEHUA?

12. YTo ABNseTCA OCHOBHbLIM MoKasaTesieM Mpu BblGOpe CUCTEMbI 00BOAHEHUS?
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13.
14.
15.

16.
17.
. Kak onpegenseTcs pacHETHBIMA pacxof, Bodbl /8 MOEHUA XXMBOTHbLIX Ha nacT-

19.

20.

OT Kakux (haKTOpoB 3aBUCUT cebecToumocTb 1 M3 BoabI?

Kakne WCTOUHWKM B OCHOBHOM MPUMEHSIIOTCA [/ 06BOAHEHVA nacTouLy?
Ans 4yero cnyaT BoOPNoMiHbE NYHKTbLI? UTO0 BK/IHOYaOT B cebsl BoOpriobiHble
nsiowaaKkm ?

YTo HasblBaeTCA pagMycoM BOAOMOSA, KakK OH orpeaeniseTca?

MpuBeanTe cxeMy pasMeLLeHNs BOAOMOMAHOINO MyHKTa Ha nacTouiie.

ouwe?

Ecnun pacHéTHbIA pacxof, 6o/blie MPoV3BOAUTESTIbHOCTM UCTOYHMKA, YTO He-
06X0aMMO NpeaycMoTpeTb?

Kakvie UCTOUYHMKU KCrosb3yloTea Ha nacTouviax?



Masa 12. BPEMEHHOE BOAOCHABXEHUE
CTPOUTENBbHbBIX MNOWALOK

12.1. OcHoBbI pacyéTa cUCTEMbI BOAOCHAGXKEHWS CTPOIAT/IOWBA0K

[N BbINONIHEHUSA CTpOUTESIbHbIX paboT HeobXxoAnMMo obecnevnTb
CTPOMTESIbHYIO NOLWAAKY BOAOIA /1 X03AIACTBEHHO-MUTBEBLIX, MOXap-
HbIX HY>X[, U /19 BbINO/THEHUS TEXHOI0MMYeCcKNX NpoL,eccoB Ha CTPOIA-
naowaake. Heobxoammoe KosIM4ecTBO BoAbI onpeaesnsieTcs Ha OCHoBa-
HUN OEIACTBYIOLMX HOPMAaTUBHbIX JOKYMEHTOB.

[ CTpouTeIbHbIXPaboT MMEXaHM3MOB MOTPEOHOE KOSIMYECTBO Badpl
onpeaenseTcs Nno AaHHbIM Hay4Ho-K1cce0BaTesIbCKoro MHCTUTYTa opra-
HU3aLUN N MexaHU3aumm cTpouTenbcTBa. Hanpumep, 1 skckaBaTop B
nepuopf paboTbl 3aTpaumBaeT 10—15 i1 Ha 1 mawmHa/vac; 1) gnsa npo-
MbIBKM 1 M3necka n rpaBus —1—1,5 m3 2) npurotoBsieHne 1 mM36eToHa
—0,3 m3BoabI U T.A4,

Pacxop, Ha X03AIACTBEHHO-NNTLEBBIE HyXKAbl. Pacxon, npuHUMaeTcs)
paBHbIM 10—15 1 Ha ogHOro paboyero B cMeHy; 25—30 1 —Ha npuém
0[HOrO AylLlia M pacxon Ha 04HOr0 XUTesis B COOTBETCTBUWU C HOpMaMm, B
COOTBETCTBUN CO CTEMeHbIo 6/1aroyCTPOLACTBA XXWI0IA 3aCTPOIAKU.

Ha nonvB 3en1éHbIX HaCaXKAEHUIA 1 MOVB Y/INL, MPUHMMAaETCs HopMa
50—60 n/cyT B nNepecyéTe Ha 1uyenoBeka cornacHo KMK 2.04.02-97.

Pacxop, BoAbl Ha MOXapoTYLUEHWE Ha CTPOLAN/IOWaAKe ornpeaensercs
B 3aBMCUMOCTMW OT pa3MepoB U CTEMNEHU OrHeonacHoCTU BO3BOAUMbIX
COOPYXXEHUIA N NX 3HAUMMOCTUM M0 COr/1acoBaHUIO C oOpraHamMu roxap-
HOIA OXpaHbl.

BoaonpoBoAHbIe COOPYXXEHUSA B Nepuos CTPoUTESbHbIX paboT obec-
neynBaloT NMoJady BoAbl B COOTBETCTBUM C FPaUKOM BbIMOSTHEHWUS CTPO-
UTeNbHbIX paboT. Mpu 3ToM A0/KHA ObITb 06ecrneveHa nogadva pacyéT-
HOr0 KosinyecTBa BoAbl Tpebyemoro KavecTsa.

MpoeKTUpoBaHUE CUCTEMbI BOAOCHAGXKEHNSA HAYNHAETCS C onpeae-
N1EeHNA PacYETHOr0 CyTOYHOIro BoAoNoTpebieHns. 15 pasinyHbIX rpynn
BOAOMNOTPeObUTENEA onpeaenseTcs NoTPebHOCTb B BoAgE, U 3aTeM Kosinye-
CTBO BOAbIl, HE06X0AMMOE OJ17 BCEr0 CTPONTESIbCTBA. [Py 3TOM J0/MKHbI
6bITb yYTEHbI CYyTOUYHbIE N YacoBble KO3IPHULMEHTbI HEPaBHOMEPHOCTMU,
KO/IMYECTBO CMeH, NPOAO/HKUTENIbHOCTb CMEHbI.
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OnpenensTcs pacuéTHble pacxoabl (2, ATC YLK

MapaBMINYECKNIEA pacueT BOAOMPOBOAHOIA CETU BbIMOTHAETCS Mo Me-
TOAMKe pacyéTa TYNMKOBOIA CETU.

%@H ~ pacYETHbIA pacxop;

%= (1 p-p +40qHoo—~ paBHOMEPHO—pacnpeAeiéHHbI A pacxoa;
A —cocpegoTOUEHHbIA pacxod.

Mpwn aTom:

%p = DO Y8 ~ pacxoq Ha X039ACTBEHHO-MUTLEBbLIE HYXAbI
MOCESIKa;

AUr—pacxoq, Ha nonus;

Agp = A ed
LITIP —COCPeI0TOUEHHbI A pacxof;

[TIp ~ pacxof Ha CTPolANIoWaaKY;
Avec pacxog, Ha MalMHbI U MEXaHU3Mb!.

Mo pacyéTHbLIM pacxogam Ha yyacTKax CeTU onpenenaiTca auamMmeT-
pbl Tpy6.

Mo Tabnvuam ® .A. LLleBenieBa wu no gopmyne: Y —T A onpenens-
eTcs pacHéTHasA CKOPOCTb. PacHETHasA CKOPOCTb CpaBHUBaeTCcs ¢ Tabnmy-
HbIM 3HaYeHneM. [L0/1KHO BbIMO/HATLCA YC/l0BUME: \{aw < \V,_, MoTepn
Hanopa Npu M3BeCcTHbIX AMaMeTpe, pacxoae U MaTepuasne Tpyb onpeaens-
toTcsA no Tabnuuamv Lesenesa ( 1= 1000/ wd) nnv no copmyne:

=A@

roe:
A —ypenbHoe ConpoTUB/IEHUE;

1000/ - ygenbHble noTepn Hanopa Ha 1000 M 4/IVHbI CETY;
1—nanHa yyacTka,;

a — pacxop, Bogpbl.

BbicoTa BO4OHAMOPHOA 6allHU onpeaeniseTcs Kak:

He5= V gHo 6aka —YoTMm 3ewm Hax

VaHo 6aka = VOTM 3emm Hes + Heo-ar

roe: HB—sennumnHa cBo604HOro Haropa B AUKTYHOLLELA TOUKE;
KBO—AOT —CyMMa MoTepb Haropa oT BoAOHarNopHoM 6allHn A0 AMK-
TYIOLLEA TOYUKMN.
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Mop6op Hacoca A/1s HACOCHOIA CTaHLMK BTOPOro NofgbEeMa BbIMOsHS-
eTca no pacxody: Q... QyT/ T,  wvHanagpy://_ YOoTM.Nbe3.HC —MsewiHe

12.2. B0O3MOXKHble CXeMbl BOAOCHAOXKEHUS
CTPOAMNJIOLIAAKN

B 3aBUCUMOCTM OT pacHETHOr0 pacxoaa, BO3MOKXHbIX UCTOUHUKOB U
TpeboBaHUIA K Ka4eCTBY BoAbl BO3MOXKHbIE CXeMbI BOA0CHAGXKEHUS CTPOLA-
M/I0LLaA0K:

1 cxema. Ans cTpolAniowaaky Boaa rnogaérces U3 pekn 6e3 04UUCTKN,
a O1s X039IACTBEHHO-MNTLEBBIX HYX/L, N3 CKBaKMHbI.

2 cxemMa. MNpu oTCyTCTBUN Ha TEppUTOPUN CTPOIAMJIOWAAKM BoAbl
NMUTBLEBOIO KavyecTBa, BoAa NofaéTcsl U3 OTKPbITOro MCTOUYHUMKA C Mpes-
BapUTE/IbHOLA OUUCTKOIA.

Coopy>XeHUs cUCTEeMbI BOAOCHAGKEHUS CTPOIAMJIOLAAKMN AB/ISHOTCS
BpeMeHHbIMU 1 paboTalT TO/IbKO B Mepuog, cTpouTesibcTBa. PesepBya-
pbl, HACOCHbIE CTaHLUMN, MarncTpasibHbIIA BOA0MNPOBOA, MpefHasHauyeHbl
[LJ151 NOCTOSAHHOIA paboThl.

KOHTpOsIbHbIE BOMPOCHLI?

1 Ana 4yero mcrnosib3yeTcs BoAa Ha CTPOLANUIoLLaaKax?

2. Kak onpefenseTca HeobxoauMmoe KO/IMYeCcTBO Bodbl /W CTPOIAMNIIOLBA0K?

3. OcHOBHblE BOAOMOTPEOMTENIN CUCTEMbI BOAOCHAGXEHWUSI CTPOLAMJIOLAA0K.

4. YTo HeobxoaMmo yyeCTb MpU OMpeaesieHn MoTpe6GHOCTU B BoAe CTPOLAMN/IOLa-
[0K?

5. Kakve Tunbl pacxofoB Hafdo yqecTb MPY BbINMQIHEHM TUAOPaB/INYECKOro pacqéTa
BOZIOMNPOBOAHOMA CeTU CTPOMAMJ/IOLLaA0K?

6. Kak onpegensioTcd norepy Hamopa Mo gjwmHe cetn?

7. Kakne cnocobbl orpeaeneHvss avameTpa Tpy6 M3BeCcTHbI?

8. Kakoii pacyéT HeobXoaumo BbINOMHWTL [/ ONpeaesieHns BbICOTbl BoAOHarop-
HOMA GallHM M noAbopa Hacoca [/ HacoCHOMA CTaHUUK BTOpPOro nogbéma?

9. Kak onpegensieTca BbicOTa BOAOHAMOPHOLA GallHM M NoabupaeTcs Hacoc A
HacoCHOM CTaHLnn?

10. Kakme cxembl BOOOCHAGXKEHWS CTPOLAIJIOWAA0K BO3MOXHbI?

11. Kakve coopy>KeHWsi cucTeMbl BOAOCHAOXEHWS CTPOLAM/I0WAA0K ABMIAIOTCA Bpe-
MEHHbIMY, a Kakue MpeaHasHayeHbl A/ MOCTOSHHOIA paboTbl?
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