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Br160op ncrounnka BOIOCHAOKEHUS

HcTOYHUK XO035HCTBEHHO-IIUTHEBOTO BOJAOCHAOKEHUS CIEAyeT BHIOMpATh B
cootBercTBUM C TpeboBanusasmu ['OCT 2761, Koropble NpeaycMaTpUBAIOT
MaKCHMaJbHOE HCIIOJIb30BAHUE JUISI ATOM LEIM BCEX HAIUYHBIX PECYpCOB
HOJI3EMHBIX BOJI, YJIOBJETBOPSIOUIMX CAHUTAPHO-TUTUEHUYECKUM TPEOOBAHUSM.
[Tpu 5TOM B mIepBYIO OUYEpEb CIEIYET BHIOUPATh TAKHE BOJOUCTOUYHUKH, KAU€CTBO
BO/ABl KOTOpBIX cooTBeTcTBYyeT TpeOoBanusM CaunlluH «llutheBas Boga.
['uruennyeckue TpeOOBaHUS K KAuyeCTBY BOJbl IIEHTPAJIU30BAHHBIX CHUCTEM
NUTbEBOrO0  BopocHaOxkeHus. Kontponb  kauyectBa». IlomsemHble  BOAbBI
OJIMHAKOBOTI'0 KavyecTBa CIEAyeT IPUHUMATh K UCIOJIb30BAaHUIO B 3aBUCUMOCTH OT
CTENEHU HAJEKHOCTHU UX 3alIUThI OT BHEIIHETO 3arpsi3HEHMUS, B IIEPBYIO OUEPEb -
apresuaHckue. IIpy  OTCYyTCTBMM  WJIM  HEBO3MOXXHOCTH  HCIIOJIb30BAaHHUS
apTe3MaHCKHX  BOJ ~ KaK  M3-3a  HEJOCTAaTOYHOro WX  jae0ura  Wim
HEY/IOBJIETBOPUTEIIBHOIO  KayecTBa, TaK M IO TEXHUKO-3KOHOMHUYECKUM
COO0OpaXeHUsIM HEOOXOAMMO PACCMOTPETh BO3MOKHOCTH MCIIOJIb30BAHMSI IPYTUX
BUJIOB TOJI3EMHBIX BOJ B CIEAYIOIIEM MOPSAKE: MEXKIUIACTOBbIE OE3HAINOpPHBIE,
I'PYHTOBBIE BOJIbl, MCKYCCTBEHHO IOIIOJHSIEMBIE WM IOJPYCIOBBIE BOJBI, IPH
OTCYTCTBUH WJIM HEBO3MOYKHOCTH HX MCIOJB30BAHMS - BOABI MOBEPXHOCTHBIX
MCTOYHUKOB (PEK, BOJOXPAHWIHILL, 03€P, KAHAJIOB).

[Tpu ucnosb30BaHUK OBEPXHOCTHBIX UICTOYHHUKOB CIIEAYET BHIOUPATH
YYaCTKH BOJOEMOB, KOTOPBIE COOTBETCTBYIOT OOIIMM TPEOOBAHUSAM, YKa3aHHBIM B
Tunoseix nosnoxeHusix «lIpaBuna oxpaHsl MOBEPXHOCTHBIX BOA» U B «IIpaBumnax
IPEJICTaBICHUS B MT0JIb30BAHUE BOAHBIX OOBEKTOB, HAXOSIINXCS B
roCyAapCTBEHHOW COOCTBEHHOCTH, YCTAHOBIICHUSI U IEPECMOTPA TUMUTOB
BOJIOTIOJIb30BaHHS, BbIJAUH JIMLIEH3UU HAa BOJIONIOJIB30BAHUE U PACIIOPSIAUTEIBHON
JULEH3UN.

[Ipy OTCYTCTBMM TMpPECHBIX NOA3EMHBIX M TOBEPXHOCTHBIX BOJ IS
XO3SIICTBEHHO-ITUTHEBOTO ~ BOJOCHAOKEHUS ~ JIOMYCKAaeTCs  MCIIOJIb30BAaHUE

MHWHCPAJIN30BaHHBIX BOA U MOpCKOfI BOAbI IMTPHU YCJIOBHUU HUX OIPCCHCHUSA, a TAKKC



reoTepMaIbHBIX BOJI, €CJIM OHU YAOBJICTBOPSIOT CAHUTAPHBIM TPEOOBAaHUAM, a UX
MaKCHMaJlbHasi TeMIepaTypa He MPEBbIIIACT 24-26°C.

Bri6op wucCTOYHMKA NPOM3BOACTBEHHOIO BOJOCHAOXKEHUS HEO00XOIUMO
MIPOU3BOJINTH C YIETOM TPEeOOBAHUMN, MPEABIBISIEMBIX TIOTPEOUTEISIMHI K Ka4eCTBY
BOJAbl B KaXJIOM KOHKpeTHOM ciy4ae. [Ipu 3TOM cleayer MOMHUTbH, YTO
WCIIOJIB30BaHUE TOA3EMHBIX BOJ MHUTHEBOIO KAadyecTBA ISl MPOU3BOIACTBEHHBIX
HYXK]l JIOIyCKAeTCsl TOJBKO B paiiOHAaX, IJle HET HEOOXOIUMBIX MOBEPXHOCTHBIX
BOJHBIX HCTOYHMKOB W HMEIOTCS JOCTATOYHBIE 3amachl TOJ3EMHBIX  BOJI
MUTHEBOIO KAYECTBA, C PA3PELICHUS OPTaHOB M0 PETYIHPOBAHUIO, HCIOIb30BAHHIO
U OXpaHe BOJI.

Takum  oOpa3oM, OCHOBHBIMH  HMCTOYHMKAMH  MPOU3BOJICTBEHHOIO
BOJIOCHA0XKEHUS SIBJISIOTCS TTOBEPXHOCTHBIE BOJIBI M YaCTUYHO MHUHEPAJIbHBIC U
reoTepMalibHbIE BOJBI.

[ToMuMO yKa3aHHBIX TpeOOBaHMM K KayeCTBY BOJHBIX PECYpCOB, I
MPaBUJILHOTO BHIOOpAa MCTOYHMKA CIIEAYET YYUTHIBATH CIEAYIONINEe (DAKTOPHI:
PAcXOJHBIM PEKUM, BOJOXO3SIMICTBEHHBIM OalaHC 10 MCTOYHHMKY C IPOTHO30M Ha
15-20neT; Ka4eCTBEHHYIO XapaKTEPUCTHUKY BOJIbI B HCTOYHUKE C YyKa3aHUEM
arpeCCUBHOCTHU BOJIbI M TPOTHO3 BO3MOYXKHOI'O U3MEHEHUS €€ KaueCTBa.

[Ipu BBIOOPE B KayecTBe HCTOYHUKA BOJOCHAOXKEHUS TMOBEPXHOCTHBIX
BOJIOEMOB BOJIOOOECIIEYEHHOCTh MX CpPEIHEMECSYHBIX WJIM CPEJHECYTOUHBIX
pacxoJoB, a TakXKe MaKCUMaJbHBIX W MHHHMAJIbHBIX YpPOBHEW JIOJDKHA
MPUHUMATBCS B 3aBUCHUMOCTH OT KaTerOPUMU HAJIKHOCTU TMOJA4Yd  BOJbI
COOTBETCTBEHHO XapaKTEPUCTUKE MOTPEOUTENCH IO JIaHHBIM, MPUBEICHHLIM B
CHulI (11,1a61.2).

[Ipu oTHOCHUTEIBLHOM  BOJAOOTOOpE (OTHOIIEHHWE PACYETHOIO pacxojaa
BOZI00TOOpa Q; K MUHUMAIILHOMY pacyeTHOMY pacxoay Qmin BOIBI B HCTOYHUKE
cootBeTcTBYMOMICH oOecreueHHOCTH) Q,/Qmin < 0,25 MOXHO 3a0upaTh BOAY M3
pycila peKd WM KaHaja CaMbiM MPOCTBIM U HEJOPOTOCTOSIIIMM COOPYKEHUEM
BoJ03abopa  0e3  Kakux-TubO  JIOMOJIHUTENbHBIX  Mepornpusitui.  [lpu
0,25<Q./Qnmin0,75 HamexHBI BOJOOTOOP BO3MOXKEH TOJIBKO M3 HEIIYTOHOCHBIX
OTKPBITHIX TOTOKOB C 0CO00 OylaronpusTHbIMH (OPMOM U COCTOSIHUEM pycia.
Yame B Takux ciydasx TpeOyeTcs MPOBOJIUTH PYCIOPETYIUPYIOIMHE padoThI,

yIIydllIeHHEe YCIIOBUH 3a00pa BOJABI, a TAaKXE CTPOUTEIHCTBO BOJOMOABEMHBIX



IJIOTHH, OOECMEYMBAIOMIUX JIOCTATOYHYK0 TJIyOMHY B MECTE€ YCTpPOMCTBa

BOZ103a00pa, a Mpu HE0OXOAUMOCTH - U TpeOyeMblIi 3armac BOJIbI.
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2. BeIOop MecTa pacrosioKeHNs: BOJ03a00PHOTO COOPYKEHUS

2.1. O0ume mosoXeHus

becnepeboitnass pabora Bomo3abopa TpH HAJASKHOM BOJOUMCTOUYHHUKE
MPAKTUYECKU TOJHOCTBIO 3aBUCUT OT MECTa €ro pacloJiOkKEHHUs, CcocTaBa U
KOHCTPYKLIMU  COOPYXKEHUHM,  BXOJIIMIMX B  TEXHOJOTHYECKYID  CXEMY
BO103a00PHOTO Y3J1a.

OObIlYHO TIpU BBIOOpPE MeECTa paCIONOKEHUS BOJ03a00pa HCXOAAT U3
CIEIYIOIUX YCJIOBU: BOI03a00p JOJDKEH pPACIOararbCcsl KaKk MOXKHO OJIMkKE K
BOJIOTIOTPEOUTENIO; pa3MellaTh BOJ03a00p CienyeT TakuM o0pa3oM, 4TOOBI HE
MEIIaTh TPOBEJICHUIO HAMEUEHHBIX BOJOXO3SHCTBEHHBIX MEPONPHUATHI Ha
BOJIOMCTOYHMKE M HE YIIEMJISATh MHTEPECHl JPYrUX BOAONOTpeOUTENeH U
BOJIOTIOJIb30BATENEH; TOMOrpaUUYecKue, THAPOJIOTMYECKHE, TIEOJIOTMYECKUuEe |
TUAPOT€OJOTUYECKHUE YCIIOBUS JTOJKHBI OBITh MPHUEMIIEMBI JJII CTPOUTENBCTBA U
JKCIUTyaTalliM  BOJ03a0OpHBIX  COOPY’KEHUH; TEXHUYECKOE  pELIEHUE
BOJI03a00pPHOTO y37la ©U BCEH CHUCTEMBI BOJOCHAOXEHUS JIOJDKHO  OBITh
DKOHOMHUYHBIM, a COOPYKEHHUSI - TPOCTBIMHU U JOCTYIIHBIMH B TEPHOJ

AKCIUTyaTally CAaHUTapHas OXpaHa - HaJIe)KHOW 1 HE TOPOTOCTOSIIEH.

2.2. Bo3MOXHbIE€ UICTOUHUKHU 3arPSI3HEHUS] PEUHOU BOJIbI

KauecTBO 3a0upaeMoii BOJbI U3 PEKH OKa3bIBACT BIUSHUE HA CTOUMOCTH €€
JTaTbHEHIIeH OYUCTKU 10 TPEOYEeMBIX HOPM : YeM XYXKE Ka4eCTBO BOJBI , TEM
OoJpIIE  CTOMMOCTh €€ OYHCTKU. Bos03a0opHble COOpYKEHUS  JIOJKHBI
oOecreunBaTh 3alUTy CHUCTEMBI BOJIOCHAOKEHUS OT TIOMAJIaHUus B HEE HAHOCOB,
copa, IUIAaHKTOHA, mIyru W T.m. [loaToMy MecTa pacmojokeHus BO03a00pOB,
OCOOCHHO XO3SIICTBEHHO-MIMTHEBOI0 HA3HAYECHUS, JIOJHKHBI BHIOMPATHCS C YU4ETOM
BO3MOKHBIX ITOCTOSIHHBIX M BPEMEHHBIX UCTOYHUKOB 3arPsI3HEHUSI PEYHOM BOJIBI.

K mMecTaM noctymnseHus B peKy pa3IM4HOro pojia 3arps3HEHU OTHOCATCS:

-BBIITYCK CTOYHBIX BO/;



-HACEJICHHBIN ITyHKT;
-CTOSIHKA CYJIOB;
-TOBapHO-TPAHCIIOPTHBIEC 0a3bl U CKIIA/IbI;
-OBparu BOJIM3U OMMBI PEKH;
-BIIAJICHUE B PEKY IPUTOKOB.
Bo0/103a00pe! yCTpanBaroTCs BBILIE ITHX MECT IO TEUEHUIO PEKH.
3ampemiaercs ycTpauBaTh BOJ03a00pbl B MECTax HaroHa M CKOIUICHUS
IUIAaBHUKA U BOJOPOCIIEH, KOTOPbIE HE TOJBKO yXyALIAIOT Ka4eCTBO BOABI, HO U
3aTPYJHSIOT pabOTy BOJIOIPUEMHBIX OTBEPCTHIA.
3ampemiaercs ycTpauBaTh BOJ03a00pbl B aKBaTOpPHUSX MOPTOB M OyXTax,
KAaueCTBO BOJbI B KOTOPBIX, KaK MPAaBWJIO, 3HAYUTEIBHO XYK€, YEM B OCHOBHOM

MOTOKE PEKH.

2.3. PycnoBeie aedopmaiiuu peku U yCTOMUUBOCTh OEpEroB

Pa3memienne Bom03a00pOB NpH Pa3IUYHBIX THIIAX PYCIOBBIX TIPOIECCOB,
MOKET ObITh NpUHATO N0 pekoMmeHnnauuu . B.Ilonosa.

B nmro6om ciydae 1omKHBI OBITh 00€CTICUeHBI YCTOMYHNBOCTh BOA03a00PHOTO
COOPY)KEHHS W BO3MOXHOCTH 3a0opa BOIbI TPHU YPOBHSIX M PACXOJAX BOIBI

pacyeTHON 00€CTIeUeHHOCTH.
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3. OmpeneneHne TEXHOJIOTHUECKON CXeMbl pEYHOTO BOZ03a00PHOTO COOPYKEHUS

TexHonmornyeckas cxema Boj03a0opa JOJKHBI —oOecrieunBarh 1-10
KaTerOpHI0 HAACKHOCTH TMOJAaud BOJBl B CpeAHHX ycioBusax. Omnpeaenum
BO3MOXKHBIE€ BapUaHThl BOJ03a00PHOTO COOPYXKEHHUS, CIIOCOOHOrO0 O00eCreYuTh
HAJISKHBIA OTOOpP M3 BOJOMCTOYHMKA PACUETHOTO pacxoja BOAbI M IOJa4Yy €ro
notpeburento. Takux BapHaHTOB BO3MOKHO TPH:

IEPBBI BAPUAHT - OeperoBble HE3aTOIUISIEMbIE BOJONPUEMHHUKH C
BOJIOTIPUEMHBIMH  OTBEPCTHSIMH, BCETJIa MOCTYIMHBIMUA JJI OOCITYXXWUBaHHUS, C
HEOOXOJMMBIMHA OTPAKTAIONIMMH W BCIIOMOTATEIBHBIMH  COOPYXKCHUSMH U
YCTPOMCTBAMH, PACIIOI0KEHHBIMHU B OHOM CTBOpPE (OeperoBoit Bog03abop);

BTOPOV BAPUAHT - 3aTOIJICHHBIC BOJOTIPUEMHHKH BCEX THUIIOB, yIaJICHHBIC
oT Oepera, MPaKTUYECKU HEJOCTYITHBIE B OTJCIbHBIC MIEPUO/IbI F'0/1a, B KOJIUYECTBE
HECKOJIbKHX IITYK, CHaOXEHHBbIE CpeACTBaMU OOpHOBI C IIYyrod, HAHOCAaMHU U
UMEIOIIME JIpyTHe 3aTpydHeHus 3abopa BOAbI (PYCHOBBIM BOJ03a00p ¢
HECKOJBKUMH BOJIONIPHUEMHUKAMH );

TPETUI BAPUAHT - 3aTOIIJICHHBIC BOJONIPUEMHUKH BCEX THUIIOB, yIaJICHHBIE
ot Oepera, MPaKTUYECKU HEJOCTYITHBIE B OTACJbHBIC MEPUOABI Toja (PycIOBbIC
BOZ03a00phl C OJHHUM BOJONPUEMHHUKOM), TIPH BBINOJIHEHUH OJHOTO W3
CHEAYIOIINX YCIOBHIA:

-pa3MenieHrue  BOAONPHUEMHUKOB B 3aTOIUIIEMOM  CaMOIIPOMBIBAIOIIEMCS
BOJIOTIPUEMHOM KOBIIIE;

-MIOJIBOJ K BOJOMPHUEMHBIM OTBEPCTHSIM TEIUIONW BOJIBI B KOJMYECTBE HE MEHEE
20% 3abupaeMoro pacxoja W TPUMEHECHHE CHEIMAIbHBIX HAHOCO3ANTUTHBIX
YCTPOMCTB;

-o0ecrieyeHne HaJIeKHON CHUCTEMbl OOpAaTHON MPOMBIBKH COPOYACPKUBAIOIINX
pEIIeTOK, pPbhIO03arpauTEeNbHBIX YCTPOWCTB BOJOMPHUEMHUKOB M CAMOTEYHBIX
BOJIOBOJIOB.

J1y1st BceX BBINIIENEPEUNCIACHHBIX BAPUAHTOB HEOOXOIMMO TIPETyCMOTPETh

CEKLIMOHUPOBAHKE BOAOIPUEMHON YaCTU BOI03a00PHOTO COOPYKEHUSI.



OmnpenenuM, Kakoil M3 BapUAHTOB BOJ03a00PHOTO COOPYKEHHUS MOXKHO
Pa3MECTHUTh B KaXXJIOM U3 TpeX CTBOPOB. JlJig 3TOro nmpoBefeM MpeAaBapPUTENIbHYIO
NPUKUJKY IO PA3MELIEHHUIO BOJIOIPUEMHOIO OKHA B KaXXOM U3 HUX.

[IpakTrKa NpOEKTUPOBAHUS MOKA3bIBAET, YTO BOJOIPUEMHBIE OKHa 0€3
OCOOBIX CIIO)KHOCTEW YAAaeTCsl pacloIOKUTh B TEX MECTax, TJie TIyOuHa PeKu He
MeHnble 2-3 M. CrenoBaTesbHO, B IIEPBOM CTBOPE OTMETKA JHA PEKU B MECTE
YCTPOMCTBA BOJONPUEMHBIX OKOH JIOJIKHA OBbITh:

-B 3UMHIOI0 MEXEHb 00eCleueHHOCThIO p = 97% nis moanep:kanusi TpedyemMon

riayounsl H;p=2,0 M 0[] CIUTOIIHBIM JIEIOBBIM TOKPOBOM TOJIIIUHOM §,.=0,9 M

VZy,<ympa -8, —-2.0=13505-0.9-2.0=13215

-B JIETHIOIO MEXEHb 00€CIeYeHHOCThIO P = 97% g obecnieueHus TpeOyemoit
riayounsl Hy, = 2,0 M nop 10:0MHOM BOJHBI BBICOTOM h, = 0,8 M.
AZoyp<yma —0.5xh, —2.0=13335-0.5x0.8—-2.0 =130.95

W3 nByx oTMeToK BhIOMpaeM MuHUMaIbHYO (130,95) , T.K. OHa OTBeYaeT
000uM TpeOOBaHHUSIM.

OrnpenensieM rOprU30HTAIBLHOE PACCTOSTHUE MEXKY BEPTUKAIIBIO
COOTBETCTBYIOIIIEH ATOM OTMETKE JIHA, U YPe30M BOJIbI B maBo A0k ( ipu BB =
140,20 ) . Eciu 1o paccTosinue He npesbimaet 20-30 M, To clienyeT
peaycMaTpuBaTh yCTPOHUCTBO BoJI03a00pa OeperoBoro tuma. Ecium ke oHO
oompire 30-40 M , TO cleayeT MPOSKTUPOBATh YCTPOMCTBO BOA03a00pa PyCIOBOTO
TUIA .

Hns 1-ro ctBOpa 3TO paccrosHue coctaBisier 16,25 M. [Tostomy B 1-Mm
CTBOPE MOXKHO MPEAYCMOTPETh YCTPOMCTBO BOJI03a00pa OEperoBoro THra.

AHAJIIOTUYHOE PACCTOSAHUE BO 2-M CTBOpE cocTaBisieT 36,0 m

Takum obOpazom, BO 2-M cleAyeT yCTaHaBIMBaTh BOA03a00p PYyCIOBOTO
Tunma. Ero MOXHO BBINOJHUTh WM 1O BTOPOMY BapuaHTy (C  AByMs
BOJONIPUEMHUKAMH) WJIM TI0 TPETHEMY BapHUAHTY (C OJHUM BOJIOIIPUEMHUKOM, HO
P BBITIOJIHEHUU WUJIU BTOPOTO, WIH TPETHETO JOTOJIHUTEIBHOTO YCIOBHS).

AHaim3 3-TO CTBOpa MOKAa3bIBAET, YTO M3-3a Mayiod riyOunsl p. McTtpa B
JIETHIOI0O MEKEHb B 3-M CTBOPE HEIb3sl Pa3MECTUTh BOJOIPUEMHOE OTBEPCTUE

(riryouna Boxel Menblne H,, =2.0 m). IToaTomy 114 opraHusanuu 3a00pa BOABI B



3-M CcTBOpe TpeOyeTcs WM YCTPOUTH KOBIIEBOW BOJ03a00p (TpETHil BapUaHT C
NEPBBIM JTOTIOJTHUTEIBHBIM YCJIOBHEM), WJIU COOPYIUTH AamMObl W IITOPHI st

NOJHSTHS YPOBHS BOABI B PEKE, WIH YTIIyOUTh THO MOCIEIHEN.
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4. PacyeT 37€MEHTOB BO/103a00PHOTO COOPYKEHUS
4.1. Onpenenenue AuameTpa cCaMOTEYHOU TPYObI

Juamerp camoTeuHOl TpyObl ompenenseM U3 YCIOBHUS MPOIyCKa
AKCILTyaTallMOHHOTO pacxoaa Q, mpu ckopocTsix, pekoMmeHnayembix CHull.

B cBsa3u ¢ Tem, 4TO peKOMEHJyeMas CKOPOCTh 3aBUCUT OT JIUAMETpa
CaMOTEUHOM TPYObI U OT KaTErOPUHU HAJIEKHOCTH BOA03a00pa, pacyeT MPOBOIUM

1)
METO/I0M NO0JI00pa, MPUHUMAs B MEPBOM NPHUOIMKEHUU 3HAUEHUE CKOPOCTH v =

d® 21.129% |2 _1120% [2723 1007 m.
) 1

[Ipn d® = 1000 mm pekoMeHayemasi ckopoctb V = 1,5 M/c, B 3TOM ciyyae

d® —1.129x /(%95 —0.822 M.

[IpyHuMaeM CTaHIApPTHBIA JMAMETP CTAJbHOM CaMOTEYHOW TpYyObl

1 m/c. Torma

BO BTOpOM HpH6HI/I}KeHI/II/I

dy=900 mm. OHa WM3rOTOBJIEHA M3 CTAJIBHBIX 3JEKTPOCBAPHBIX TPYO HapYKHBIM
muamerpoMm d,= 920 MM, BHyTpeHHUM auaMeTpoMm d., = 896 MM M TOJIIMHOU
CTeHKU §,= 12 MM (macca 1 mor.m M, = 268,7 xr). BHyTpeHHs TOBEPXHOCTh
TpyObl 0OpabarbiBaeTCs MOJIMMEPIIEMEHTHBIM NOKPBITUEM, HAHECEHHBIM
MeTooM T1eTpudyrupoBanus. HapykHyro 3alIUTHYIO H3OJALUAI0 CaMOTEYHOU
TpyOBbl IPUHMMAaEM BeChbMa YCHJICHHOTO THIA TOJIIMHON §-= 9 MM (IJIOTHOCTH
pc=1100 xr/m’).Macca 1mor.M caMOTe4HO#t TPYObI ¢ H30ISLHCH

M =Mt nxdyg x8¢ xpe=268,7+3,140,92x0,0091100= = 301,3 xr

Haxonum ckopocTh MOTOKA BOJBI B CAMOTEUHOU TpyOe mpu

HKCILTYTALIMOHHOM PEXUME paboThl BoA03abopa:

= 1.274x& =1.274x 0.795

a2, 0.896

\Y =1.25 m/c.

CT »

DTa CKOpPOCTh HECKOJbKO MEHBINE , ueM pekomenmyemas ( V=1,5 m/c).



Ecnu xe npuHsATh Onrkaiiliiee MEHbIIEe 3HAYCHHE JAMAMETpa CaMOTEYHOU
TpyOBI ( dy = 800 MM ) , TO ckopocTh noToka oyzer V = 1,58 m/c , 4ro Gombie
MakcuManbHOU pexkomenayemoin ( V = 1,4 m/c ). [loaToOMy TpUHSTBIA TUaMETp
CaMOTEYHOU TPYyOBI HE U3MECHSIEM.

CkopocTh MOTOKa BOJBI B CAMOTEUHOM TpyOe V., J0JIKHA OBITh HE MEHBIIIE
HE3aWINBAOIIEH CKOPOCTH Vy;, BEIMYMHY KOTOPOM MOKHO OIPEICIUTh I

PEYHBIX MYTHBIX BOJI IO (hopMyJIe:

gxpxWxdg,
w 43 ’
0.07%x Ve,

Vis =

0.11x(1-

rme g = 9,81 M/c’ - ycKOpeHHe CBOGOIHOrO MaICHS;

p - MyYTHOCTb PEYHOW BOJIBI , Kr/M° ; TIo 3amanuio; p ==1100 mr/m=1,1 KO/M | der
- IMaMeTp CaMOTEUYHOU TPYObl , M ; V., - CKOPOCTh IIOTOKA BOJABI B CAMOTEUHOMU
TpyOe , M/c ; W - cpenHeB3BeLIEHHAs] TUIpaBIMYEcKass KPYIMHOCTh B3BEIICHHBIX
HAHOCOB B PEYHOM BOJIe , M/C ; JMAMETP YaCTHI[ B3BEIICHHBIX HAHOCOB d,,; =

0,1 mm. ITo TaGmumam Haxomum , uto W = 6,92 mm/c = 0,00692 m/c;

V,, = 9.81x1.1x0.00692x0.9 ~0.95 M/c.

0.1 11— 200692 143
0.07x1.25

CKOpOCTh MOTOKA BOABI B TPyOE MPH IKCILUTYTAIIMOHHOM pexume V.., = 1,25 m/c
OonplIe He3aunuBawIIe ckopoctd V=095 ™/c, mosTomy nambHEHIIYIO
KOPPEKTHPOBKY JIHaMETpa CaMOTEYHOW TpyObl HE MpoBOAWM ( B IPOTHBHOM
cliydae HEOOXOAWMMO YMEHBIIUTH JHAMETP CaMOTEYHOW TPYyOBl OO TaKOTO
ONVDKAHIIETO CTAaHAAPTHOTO JUAaMETpa , TP KOTOPOM OYJIET BBITIOJHEHO YCIOBHE
VCT.3 VH3)-

CKOpoCTh TMOTOKa BOJbI B CaMOTEUHOH TpyOe MHpHU aBapUilHOM pPEXHUME

oyner
1.5
Vera =1274x 28 _1274x 122 5 50 e,
dg; 0.896
B npomecce DKCIUTyaTall  BOJI03a00pa BO3MOXKHO OIOPOKHEHUE

CaMOTEYHON TpyObl B MEPHUOJ] €€ PEMOHTa WU MPOPUIAKTUYECKOTO OCMOTpa |,
M03TOMY CaMOTEUHYIO TpyOy cieayeT MPOBEPUTh HA YCTONYHUBOCTH K BCILIBITHUIO.

J151st 5TOT0 BBIYUCIUM KOA(DPUITUEHT BCIUIBITHS:

4x My

K 7
pg XTx(dy +2x98,)

BCIIT —



e p, - INIOTHOCTB BOABL, p, = 1000 Kr/nm’, T.e.

K - 4%x301.3 220.445.
P 1000% 3.14%(0.92+2 % 0.009)
Tk, Kinr = 0,445 < 1.2 , 1O HEoOXOOUMO NPUMEHUTH MPUTPY3KY

CaMOTEUHON TpyObl OamacTHeIMM Tpy3amMu . TpeOyemyro Maccy MpUTPY3KH

3 .
IUIOTHOCTBIO py, = 2400 Kr/M” (5kene300€TOH) Ha IOT. M JJIMHBI CaMOTEYHOM

TpyOBI onpeaenuM mo Gopmye

2
Ppx7x(d - +2x3,) p
My purp 2 [ 1.2 ~ Mgy [x——— =
Prp —1.2%pg

) _

_ 1,2><1000X3'14X(0'92+2X0'009) 3013 Ix

4
2400 =1023 xr.

X—
2400-1.2x1000

B Tex cmywasx, korma B Tpolecce OSKCIUTyaTalmd Bojo3adopa
OIOPOKHCHHE CAMOTCYHBIX TPyO HE MpeAyCMaTPHBACTCS HIIM KOTJa BO3MOXKHO
JIMIIIb YaCTUYHOE 3aIOJITHEHHUE 00beMa TPYObl BO3AYXOM, ITPH ONPEACICHUN MACChI

NPUTPY3KH CIEAYET YUECTh MacCy HaxodIencs B TpyOe BOJIBI.



Ne5
5. Pacuer ¢punbTpytomieit cetku

OWIbTPYIOIIME  CETKH, pPAaCHOJIOKEHHbIe B OEpEeroBbIX  KOJOJLAX
BO103a00PHOTO COOPYKEHHS , MOTYT OBITh IUIOCKUMH VI BPAIIAFOIIUMUCS
[lepBbie TpeOyIOT 3HAYMTEIBHO MEHBIIETO 00BbeMa O0eperoBoro KoJIoAia, BTOPbhIE
MO3BOJISIIOT MEXaHU3UPOBATh OYUCTKY CETKH, UTO OCOOCHHO Ba)KHO MPHU OOJIBIIOM
KOJIMYECTBE 3arpsA3HEHUM, NOCTYNAKIIUX M3 PEKU (3arpsi3HEHHOCTh PEYHOTO
NOTOKa WM OOJBIIONW pacxoj] BOJ03a00PHOTO COOpyKeHHs). Bpararommecs
CETKH CJIEIyeT MPUMEHATh MPU CPEAHUX, TKEIBIX U OYEHb TSIKEIBIX YCIOBHUIX
3a00pa BOJBI MO 3arpsI3HEHHOCTU PEYHOTO MOTOKA WM IPH MOAavye BOJ03a00pOM
Gonee 1 m/c.

B coOTBeTCTBUU C HCXOAHBIMH J@aHHBIMH (YCJIOBHSI MO 3aCOPEHHOCTU -
cpenHne, momada Gomee 1 M/C) NpHHEMAeM BpALIAIOIIYIOCS CETKy. B
COOTBETCTBUM C MPHUHSITOM TEXHOJOTMYECKOU CXEMOW BOJ103a00pa OJHA CEKIUs
BoJI03a00pa obopyayercss aBymsi Hacocamu HC-1. T.o., MOTOK pedyHON BOJBI,
MOCTYIasi B KOJIOJEI MO OJHOM CaMOTEYHOW TpyOe W (PUIBTPYSICh Uepe3 OJHY
CETKY, 3aTeéM JEJUTCS Ha JiBa pa3deibHBIX  MOTOKa ( KakAbli K CBOEH
BcachiBawIie Tpyoe ). CrnemoBaTenbHO, MOJABOA BOJBI K CETKE JIOJDKEH OBITh
BBITIOJIHEH IO cXeMe "¢ BHYTPEHHHUM TOJIBOJIOM BOJIbI" MU IO cxeMe '"c 1000BO-
BHEILHUM MOABOJIOM BoAbl". M3 ABYyX BapuMaHTOB BbIOMpPAEM BTOPOM, T.K. B 3TOM
cllydae YIJIY4YIIIarOTCS YCJIOBHSI OYUCTKHM CETKH, TpeOyeTcs MpueMHas Kamepa
MEHBIIMX pa3MEpPOB M CO3/JAETCS YAOBIECTBOPUTENbHAS CTPYKTypa IOTOKa B
KaMepe BCACHIBAHMUSI.

XapakTepucTuka (PUIbTPYIOIICH CETKU:

“MAPKA CETKU ..uvvveeenerreeeenerreesienreeesssseeesssseaenns TJI-3100
-TIPOTTYCKHAST CTIOCOOHOCTD....eeuvveenereeenrreennreeeeneennnens 2-3 M/c
-pacXO/l MPOMBIBHOM BOIBL.......cuvvreeeeeinrrreeeeeennvraneanns 30 n/c

-Harop MPOMBIBHON BOJIBI HA MOMKE........eeeruveenennnns 40 m (0,4 MIla)
-CKOPOCTD JIBUKCHUS TTOTIOTAu.vvvvreeeeeeeeernannnnnnnnrnnnes 5,25 m/MuH
-macca (pu H = 10500 MM).......ccoeevvveeeriireeieenns 15000 xr

-IIUPUHA QUIBTPYIOIIETO TOMOTHA. ...vveeeveenveeereaneeenaeenne 3100 mm



-IPEBBIIIEHUE  OCH  BEIOMOrO0  pOJHMKAa Haa JHOM  OeperoBoro
Kosnomia....1000mm

OnHMM U3 HEJIOCTAaTKOB 3TOM CETKU SBISIETCS TO, YTO MPHU (PUIbTpaluu
BOJIbI UCIIOJIB3YETCS TOJIBKO OJHO MOJIOTHO.

PaGouee momotHo (cuTO) GUIABTPYIONIEH CETKHM  IMOBEPXHOCTHBIX
B0/103a00pOB M3rOTABIMBACTCS U3 POBOJIOKM HEKOPPO3UITHOTO MaTepuana (Menp,
JaTyHb, HEp)KaBerolas crajib). JluameTp MpoBOJIOKUA U pa3Mep SUEEeK 3aBHUCST OT
TUIA CETKU. J{JIs TUIOCKUX CETOK auaMeTp mpoBoioku d= 1-1,5 MM, pa3zmep sueek
B CBETYy OT 2X2 10 5x5 MM (a = 2...5 mm), s Bpamatomuxcs cetok d = 0,2...0,4
MM ¢ pa3zmepamu sueek ot 0,3x0,3 mo 2x2 mm (a=0,3...2 Mmm).

[IpynumaemM pabGodee TMONOTHO QUIBTPYIOUIEH CETKM U3 JIATYHHOH
npoBojiokn d=0,2 MM c pa3mepamu siueek B cBeTy a = 2 mMM. Koadduuument

CTECHEHHUS TaKOM CETKHU

2 2
K, :[a+d} :(2+0.2) 121
a 2

CKOpOCTB MMpOoLC)KUBAHUA BOJAbI CKBO3b CCTKY CICAYCT IIPUHHUMATh HC Oosee

1 m/c (11, 1m.5.106), pekoMenayembie 3HaueHus B npeaenax ot 0,4-0,5 m/c o 0,8-
1,2 m/c. Ins nammero pacuera npuHumaeM V.= 0,8 m/c.

Pabouas momiaap Bpamarouencs CeTku

Qur =125—2 K

my - Ve

C

r7ie m, - KOJUYECTBO (PUIBTPYIOMINX MOJIOTEH CETKH; B HAIlIEM cliydae m, = 1:

-IIPH SKCILNTYTAIHOHHOM PCKUMC

Qcors =1.25(1):LO9§.1.21=1.5 M2

-IIPY aBapUHNHOM pPEKUME

1.
Quora = 1.25%-1.21: 3.0 m°

OmnpenenseM riayOMHY TOTPY>KEHUSI CETKU TMOJA paOoumii YPOBEHb BOJBI B

KaMepe BCACBhIBAHUS IIPU ABAPUIHOM PEKHUME:

Toraa mpu 3KCITyTaAlMOHHOM PEKUME CKOPOCTH MPOLIEKUBAHUS OyAeT



0,795

V., =125 1,21=0,4m/c,

2

T.€. B IIpeJieJiaX PEKOMEHTyeMbIX 3HAUCHUU.
B cayuae, ecnu ayig QuibTpoBaHUS MCHOJIB3YIOTCS IUIOCKHE CETKH, TO IO

TpeOyeMOoH MIOMAAN CETKH Q. ,TOAOUPAIOT TUIIOBYIO CETKY, a 3aT€M MPOBEPSIOT

CKOPOCTB IIPOLICKUBAHNS IIPU aBAPUHOM PEKUME.



Ne6
6. [Ton6op mapku HacocoB HC 1-ro mogpema

B cooTBeTCcTBUM C HpHHSITOﬁ CXEMOU PaclpCcaACaCHus IIOTOKA I10 3JICMCHTaAM
Bogo3abopa u HC 1-ro mogbsema Tpedyemas mojiaga 0JTHOTO Hacoca
Q, =Q, =0,5-Q, =0,795m>/c = 2862m>/u
Tpebyemas BemMurHA Haopa OnpeaesieTCsl Tak:
H=H +hy +hy,y, +hBOZ[ >
rac HZ - FCOHCSH‘IGCKHﬁ HaIlop, - IIOTCPH HaAIloOpa COOTBCTCTBCHHO BO

BcachiBaromien u Hanmopuou muaUsAX HC-1 u B BogoBoae no OC.

Haiinem reonesnueckuii Hamop:
Hy = Zgoe - Zige = (144+6)-131,75=18.25M.

[Torepn Hamopa BO BCACBHIBAIOUIECH W HAMOPHOW JIMHUAX BBIYMCIWM IIO
dbopmyne lapcu-Beiicbaxa

_8Q 2g
h= > Xy
g-n° i=1d;

+i-1

Koadduurentel MECTHBIX COMNPOTHUBICHUN Ha BCAChIBAIOIICH JIMHUU
MPUHUMAEM CIEAYIOUIUMU:
-BXOJ] B TpyOy ¢ pactpyoomc,, = 0,15;
-koH]y30p 900x800 MM ¢,y = 0,18;
-3afBUKKa (mpoctas, h/d = 1) ¢,,,,= 0,5;
-koHpy30p 800x600 Mm ¢, Y 0,20.
ITo Tabmumam g1 Q = 795 n/c m d = 900 mm umeem 1 = 0,00187.

[Torepu Hammopa BO BCAaChIBAIOLIECH JTUHUN

h%o —=

2
8 0’7952 .(0'145+((),18+0,05)x ! +O.2-—1 jJr
9,81-3,14~ \0.9

0.84* 0.6*
+0.00187-5.35=0.1314
KosdduimenTsl MeCTHBIX ~ CONPOTUBICHUH  HAa  HANOPHOW JIMHUU

INPUHUMACM TaKUMU:



-nuddysop 500x600 mm ¢ = 0,24;

-00paTHBI KJIanaH ¢,, = 2,5;
-3aJIBUKKH G,,,,= 0,05;

-TPOMHUK ¢, = 1,1;

-noBopoT Ha 30° lnee= (0,155 ;
-moBopot Ha 90° ¢,,..= 1,19 (c.59).

ITo Tabmumam a1 Q = 795 /c u d = 600 mm umeem 1 = 0,0143.

[Totepu Hamopa B HamOpHOW JWHUHM (10 KaMmephl TEPCKIIOYEHUS U
MIOACOCIMHEHUS BOJIOBOJIOB) COCTABIISIOT
0,795 -8

" 9.81-3,14%.0,6%
+2.1,1+2-0,155)+0,0143.3,2=2.94 m.

h (0,24+2,5+2-0,05+

JlmameTp BOJIOBO/IA TOAOUPAEM 10 PACXOJTY, PABHOMY

0,7Q, = 0,7-ﬂ) —1,05v/c.
P 3600

ITo TaGauiam llleBeneBa HaxoquM

dsox = 1000 MM; Vo, = 1,32 M/c; 1=0,00188.

[Totepu Hanopa B BogoBoze (1 = 7,5 km)

hyoz =i-1, =0,00187500=14,1 .

[ToTpeOHbIi1 Hanop Hacoca

H, =18,25+0,13+2,94+14,1=35,42Mm.

Ilo Tpebyemoit mogade (Q = 2862 m/4) u Hamopy (H = 36 m) mogbupaem
nacoc Mmapku JI-3200-55 (33 HJIC), mogada kotoporo Q = 3200 m%/a u Hamop H
=55 wm.

OtmeTka ocu Hacoca Z,, =7, +E, rme E - mpeBbllieHre ocu Hacoca Haj
nmojom. Jlmsa macoca J1-3200-55 E = 630 MM, 7, =126,05+0,63=126,68 , YTO HIKE

I'HB = 133,3 M, T.e. paboune HacCOChl HaXOAATCA " MO/ 3a7TMBOM".



Ecnmu paboune Hacockl HE OKaxyTcs '"moxa 3amuBoM", TO HEOOXOIUMO
IPOBEPHUTH, YTOOBI MPEBBINICHHE OCH HAcoca HaJl HAWHHU3IIUM YPOBHEM BOJBI B
KaMepe BcachlBaHUsS (BBICOTa BcachiBaHUSI N,) He OBLIO OONbBIIE BEIWYHHBI,

3aBHUCSIICH OT BOBMOXHOTO Bakyyma H,., BO BcachiBaromeM narpyoke Hacoca:

2
h,. = Heak — 0c+2g+7»-zic -&,

2g-m2

Jlomyctumasi BennunHa Bakyyma Hg,, 3aBUCHUT OT TemmepaTypsl BOABI B
peKe ¥ KaBUTAMOHHOTO Kod(@uimeHTa OBICTPOXOAHOCTH Hacoca. Ecmu 3T0
YCIIOBUE HE BBIMOJIHAETCS, TO HEOOXOJIMMO YMEHBIIUTh OTMETKY JIHa KOJIOALA B

HC-1 Ha cOOTBETCTBYIOIIYIO TITyOUHY.



Neo7

[Tonaya BoJbI HA TPOMBIBKY (DUITBTPYIOIINX CETOK

[Ipu nmpuMeHeHUH Bpamarmuxcs QUIBTPYIOIIUX CETOK B COOTBETCTBUH C
TEXHOJIOTHEH pPabOThl BOJI03a00PHOTO COOPYXKEHHUS HEOOXOIUMBIM YyCIOBHEM
SBJIIETCSI HETpEphbIBHAS IOja4a MPOMBIBHOM BOJBI B TEUEHHE BCEro MNepHoja
paboTbl JaHHOM cekuud. TpeOyemble BETWYMHBI MPOMBIBHOIO pacxoja u
OCTATOYHOT'O HANopa Ha MOMKE 3aBUCAT OT NPUHATOrO TUIA BPALAIOLIEHCs CETKU.
Hns dunerpytromeit cetku TJI-3100 pacxon npombiBHOM Bobl Q. = 30 i/c npu
Harnope Ha Morike HHM = 0,4 MIla = 40 m BOZ. CT..

[TIpombIBHAsI BOJA MOXKET MOAABATHCS WA U3 HAMOPHOTro KoJuiekTopa HC-
1, unu cnenuanbHBIMU Hacocamu. B Tom ciydae, eciu paboune Hacockl HC-1
CIIOCOOHBI CO3/1aTh TPeOYyEMBbIil HAIIOP HA MOMKE CETKH, TO MPOMBIBHYIO BOY
OepyT U3 HallOPHOT'O KOJUIEKTOPA, T.K. TEXHOJIOTUS HE TpeOYyeT YCTaHOBKU
JOTIOJTHUTENBHBIX HACOCOB BHYTPH "CyXoi'" yacTu OEperoBoro Koioaua.
[TpoBepuM BO3MOXKHOCTD €€ IPUMEHEHUSI.

Hajn MUHUMAaJIbHBIM YPOBHEM BOJIbI B KaMepe BcachbiBaHHS (Z, = 128,59)
pabouue Hacocsl [ 3200-55 co3gatot Hanop, paBHbIM 55 M. Molika ¢puiabsTpyromen
CETKH pacIoJlo’KeHa Ha OTMETKE

Z =Zpy +1,17=141,511,17=142,67 u.

Onpenenum quaMeTpsl TPYO:
a) Ha ydactkax ¢ Q = 30 n/c; d = 150 mm; V = 1,53 m/c (B TpeOyemom
unrepsaie V = 0,8...2,0); 1000i = 27,6;
0) Ha ywactkax ¢ Q = 60 n/c; d = 200 mm; V = 1,75 m/c (B TpeOyeMoMm
untepsaine V = 0,8...2,0); 1000i = 25,0.
BblunciuM moTepu Hamopa Ha y4acTKe TpyO, MOJNAIONIMX BOJIY Ha

IIPOMBIBKY CETOK:

hyom =i -1 +ia -1y =0,0276:5+0,025-30=0,89 m.



BenuunHa O0CTaTO4YHOrO Hamopa Ha MOWKE QUIBTPYIOIIUX CETOK MpU

noaadc BOALI U3 HAIIOPHOI'O KOJUICKTOpPA COCTABUT

AH =55-(142,67-128,59)-0,89=40,03> 40mBoz.cT. = 0,4 Ml 1a,

YTO YKa3bIBaeT Ha CIIOCOOHOCTH MPUHATHIX pabouux HacocoB HC-1 cozmaBaTh
HEOOXOMMBIN HAMOp Ha Moiike GUiIbTpyromux ceTku. [loakmouenne Tpyo
IPOMBIBKH CETOK K HanopHomy koiiektopy HC-1 npenycmaTtpuBaeTcs B ABYX

TOYKax.

AHaNnoOru4Ho pacCcuUnThIBACTCA IMoAa4Ya BOAbI JJIA IIPOMBIBKHU IINIOCKHUX CCTOK.

B stoMm ciydae Heob6xoauMo nogaBath 10 15 i/c mpu Hanope 1o 0,2 MIla.



Neog

[TonOop Tuma 3aTBOPOB

B npuHsTOW KOHCTPYKUMM BOJI03a00pa 3aTBOPHI MPEAYCMOTPEHBI IS
MIEPEKPBITHS CO CTOPOHBI KaMep BCachlBaHUS pacTpy0oB BcachiBaroumx Tpyo HC-
1, BxogHo amamerp KOTOphIx paBeH 1500 mm. OHHM HEOOXOAUMBI TOJIBKO Ha
cllydail peMOHTa WJIM 3aMEHbl 3aJBIJKKM Ha BCACBhIBAIOIECW JUHUU paboyero
Hacoca, MOATOMY HX CJIEAYyeT OTHECTM K THUIy BPEMEHHBIX 3aTBOPOB U
3alpOEKTUPOBATh B BUJE TJIOCKUX, IIIUTOBBIX.

MakcumanbHO BO3MOJKHBIM HAIoOp HaJ LEHTPOM 3aTBOPA PABEH PA3HULIC
orMmeTok I'BB u ocu BcackiBatouieil TpyOsl, T.€.

H,,., = 140,0-126,62=13,38 M.

ITo pasmepy nepekpoiBaemoro pactpyoda (d = 1500 mm) u o
MakcuMasibHoMY Hamopy (H = 13,38 m) nonOupaeM mUTOBOM JEPEBSIHHBIN 3aTBOP
pazmepom 1950x1850 MM, M3roTaBIMBAaEMbIN U3 IEPEBIHHBIX OPYCHEB TOIIIMHON
220 MM, COETMHEHHBIX MEXKIY COOOM C TOMOIIBIO CTSHKHBIX OOJITOB U CTAJILHOTO
JIUCTAa; 7151 TOABbEMA U CITyCKA IIUT UMEET PUrelib U MOABECKH; Macca murta 820
KI'; YCTaHABJIMBAETCS IIUT B HANPaBISAIOMIME U3 MBEIUIepoB Ne 25; yrioTHEHUE
IIUTA BBITIOIHSAETCS U3 TUCTOBON PE3UHBI.

Vcunue, HeoOxoauMOE IS ITOIbeMa IITUTA:
Ty =(Gg +P-F-1)-1,3,
rie Gy - Bec mwmra, Gy =g-M,= 9,81 .820 = 8,06 kH; F. - mmomans
noBepxHocTu mura, F, = 1,95x1,85 = 3,6 M2; P - naBnenuwe Bombl B LIEHTpE

3aTBOpa, P=p,-g-u__ =1000.9,81.13,38 = 13126 klla;

f - xoddpdumment Tpenus mwra nO HampamnswomuMm, f = 0,44; T.e.

Ty =(8,06+131,26:3,6-0,44)-103-1,3 = 280,7KaH,

YTO SKBUBAJICHTHO MOJHATHIO rpy3a Maccoi 280,7103/9,81 = 28620 kr.



