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Nel

Br160p ncrounnka BOIOCHAOKCHUS

HcTouHnK XO3sICTBEHHO-TTMTHEBOTO BOJAOCHA0KEHUS CIEIyeT BhIOMpATh B
cootBeTcTBUM ¢ TpedoBanusimu ['OCT 2761-84, xotopble NpeaycMaTpHUBAIOT
MaKCHUMaJIbHOE HCIOJIb30BaHUE [IJIi JTOM IeJIM BCEX HAJIMYHBIX PECYPCOB
MOJI3EMHBIX BOJ, YAOBJIETBOPSIONIUX CAHUTAPHO-TUTUEHUYECKUM TPEOOBAHUSIM.
[Ipu 5TOM B IIEpBYIO OYEpEab CIAEAYET BEIOUPATh TAKUE BOJOUCTOYHUKH, KAYECTBO
BOJABI KOTOPBIX cooTBeTcTBYeT TpeboBanusiM CanlluH 2.1.4.559-96 «[lutbeBas
Boja. ['uruennueckue TpeOOBaHUS K KAYECTBY BOJbI LIEHTPAIM30BAHHBIX CHUCTEM
MUTHEBOIro BojgocHa0xeHus. Kontpoisb kauectBay. [logzeMHbIe BOABI OTMHAKOBOTO
KayecTBa CJEeAyeT NPUHMMAaTh K MCIOJb30BAHUI0 B 3aBUCUMOCTH OT CTEICHH
HAJEKHOCTH HX 3alllUThl OT BHEIIHErO 3arpsi3HEHHs, B TEPBYIO OYEpEeb -
apresuaHckue. Ilpy  OTCYyTCTBMM WM HEBO3MOXHOCTH  MCIIOJIB30BAHMUS
apTe3MaHCKMX  BOJ  Kak  M3-3a  HEJOCTAaTOYHOrO0  HUX  JeduTa  WiH
HEY/IOBJIETBOPUTEIIBHOIO  KadyecTBa, TaK M MO TEXHUKO-DKOHOMHYECKUM
COO0OpaXeHUsIM HEOOXOMMO PacCMOTPETh BO3MOXKHOCTH HCIOJIB30BaHUS JPYTUX
BUJIOB TOJA3EMHBIX BOJl B CIEAYIOIIEM TMOPSAJKE: MEXKIUIACTOBbIE O€3HAINOpPHBIE,
IPYHTOBBIE BOJBI, MCKYCCTBEHHO IIOIIOJIHSAEMBIE M TOJPYCIOBBIE BOJBI, IIPH
OTCYTCTBUHM WM HEBO3MOXHOCTH WX MCIOJIb30BaHUS - BOJBI IOBEPXHOCTHBIX
MCTOYHHUKOB (pEK, BOJOXPAHUIIMILL, 03€p, KAHAJIOB).

[Tpu KcnoIb30BaHNM TOBEPXHOCTHBIX UICTOYHHUKOB CIIEAYET BIOUPATH
YYaCTKH BOJIOEMOB, KOTOpPbIE COOTBETCTBYIOT OOIIMM TPEOOBAHUSIM, YKa3aHHBIM B
Tunossix nonoxeHusix «IIpaBuna oxpaHbl MOBEPXHOCTHBIX BOI» U B «IIpaBuiax
MPEJICTaBICHUS B ITOJIb30BAHUE BOAHBIX OOBEKTOB, HAXOASIIUXCS B
rocyJapCTBEHHOW COOCTBEHHOCTH, YCTAHOBJICHHS U IEPECMOTPA TUMUTOB
BOJIOIIOJIb30BaHNs, BbIJA4YH JJULEH3UH HAa BOJONOJIB30BAHUE U PACTIOPAIUTEIBHOM

JIULCH3UN .



IIpy OTCYTCTBMM TPECHBIX MOJ3EMHBIX M MOBEPXHOCTHBIX BOJ JUIS
XO035IMCTBEHHO-TTUTHEBOIO  BOJIOCHAOXKEHMSI  JOMYCKAeTCsl  HMCIOJIb30BaHUE
MUHEpaIN30BaHHBIX BOJ U MOPCKOW BObI MIPU YCIOBUU UX ONPECHEHUS, a TAKXKE
reoTepMaJIbHBIX BOJ, €CITU OHH YJOBJIETBOPSIIOT CAaHUTAPHBIM TPEOOBAHUAM, a UX
MaKCHMaJbHasl TeMIepaTypa He MPEeBhIIIacT 24-26°C.

BpiOOp MCTOYHMKA MPOU3BOJACTBEHHOIO BOJOCHA0KEHUS HEOOXOIUMO
IPOU3BOJIUTH C YYETOM TPEOOBaHUH, MPEAbIBISIEMbIX TOTPEOUTEISIMU K KAYECTBY
BOAbl B KaXJIOM KOHKpPETHOM ciydae. [Ipu 3TOM crieayer NHOMHUTB, 4YTO
HCIIOJIb30BAaHUE TMOA3EMHBIX BOJl MUTHEBOIO KaudecTBa JJIsi IPOU3BOJICTBEHHBIX
HYXJ JOIyCKaeTCsl TOJIbKO B pailoHax, rje HeT HEeOOXOJIMMBIX MOBEPXHOCTHBIX
BOJHBIX UCTOYHUKOB ¥ UMEIOTCS IOCTATOYHBIE 3a1aChl OJ3EMHBIX BOJ MUTHEBOT'O
KauecTBa, C pa3pelieHUs OPraHoOB IO PETYJIMPOBAHUIO, UCIIONB30BAHUIO U OXpaHe
BOJ.

Takum  00pa3oM, OCHOBHBIMH  HCTOYHMKAMHU  IPOU3BOACTBEHHOIO
BOJIOCHA0KEHUS SIBJSIIOTCS MOBEPXHOCTHBIE BOJABI M YACTUYHO MHUHEPAIBHBIE U
reoTepMajbHbIE BOJIBI.

[ToMmuMo yka3aHHBIX TpPEOOBaHWI K KayeCTBY BOIHBIX PECypCOB, IS
IPaBWJIBHOTO BHIOOpa HCTOYHUKA CIEAYET YYHUTHIBATh CIEAYIOIUe (PaKTOpHI:
PacXOJHBIN PEXHUM, BOJOXO3MCTBEHHBIM OajaHC MO MCTOYHUKY C MPOrHO30M Ha
15-205eT; Ka4eCTBEHHYIO XapaKTEpUCTHKY BOJbl B HCTOYHHUKE C YKa3aHHEM
arpecCUBHOCTH BOJBI U ITPOTHO3 BO3MOXKHOTO U3MEHEHHMSI €€ KaueCTBa.

IIpu BbIOOpE B KauecTBE HUCTOYHHMKA BOJOCHAOXKEHUS MOBEPXHOCTHBIX
BOJIOEMOB BO/I000ECIEYEHHOCTh HUX CPEIHEMECSUHBIX WU CPEeIHECYTOYHbIX
pacxoJoB, a TaKkKe MaKCUMaJbHbIX M MUHUMAJbHBIX YPOBHEH JIOJKHA
OPUHUMATBCS B 3aBUCMMOCTHM OT KAaTerOpPUM HAJIEKHOCTH TOJA4YU  BOJIbI
COOTBETCTBEHHO XapaKTEPUCTUKE MOTpEeOUTENel MO JaHHBIM, MPUBEACHHBIM B
CHulI (11,1a67.2).

[Ipu oTHOcHUTENBLHOM  BOAOOTOOpE (OTHOIIEHHWE PACYETHOrO pacxoja

BO100TOOpa Q; K MUHUMAJIBHOMY PacdeTHOMY pacxoay Qmin BOJIbI B UCTOYHHKE



cooTBeTcTBYyMOMmEH o0ecredeHHOCTH) Q. /Qmin < 0,25 MOXHO 3a0uparh BOAY U3
pyclla peKd WM KaHajia CaMbIM IMPOCTBIM M HEIOPOTOCTOSAIIUM COOPYKCHHEM
Bojo3abopa  0e3  Kakux-1uOO  JOMOJHUTENbHBIX  Mepompustuil.  [lpu
0,25<Q,/Qmin0,75 HameXHbI BOJOOTOOP BO3MOXKEH TOJBKO M3 HEIIYTOHOCHBIX
OTKPBITBIX MOTOKOB C 0CO00 OJarompusiTHBIMH (OPMOM M COCTOSHUEM pycCla.
Yame B Takux ciaydasx TpeOyeTcs MPOBOIUTH PYyCIOPETYIHPYIOIHe padoThl,
yIydIieHUue YCJIOBUN 3a0opa BOJIBI, a TaKXKe CTPOUTEIHCTBO BOIOIOIHbEMHBIX
IJIOTUH, OOECIEeUNBAOIINX JOCTAaTOYHYIO TJIyOMHY B MECTE YCTpPOMCTBA

BO/103200pa, a Mpu HEOOXOIUMOCTH - U TPEOYEMBbIH 3a1ac BOJIbI.
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2. BriOop MecTa pacnoioKeHHUs] BOJ03a00PHOTO COOPYKEHUS

2.1. O0ume mosoXeHus

becniepeboitHass pabota Bojo3abopa IpH HAAEKHOM BOJOUCTOUHUKE
IPAKTUYECKH IOJHOCTBIO 3aBUCUT OT MECTa €ro pacHoJIOKEHHUs, COCTaBa MU
KOHCTPYKIMU COOPYKEHHM, BXOJSAIIMX B TEXHOJIOTUYECKYIO CXEMY BOJ03a00PHOTO
y37a.

OObpyHO TIpu BBIOOpPE MeCTa pACMOJIOKEHUS BOA03a00pa HCXOAAT U3
CJIEIYIOLIMX YCJIOBHI: BOJ03a00p MOJKEH pacrlojiaraTbCsi Kak MOXKHO OJIMXKE K
BOJIONIOTPEOUTENIO; pa3MeIlaTh BOA03a00p CielyeT TaKUM O0pa3oM, 4TOObI HE
MeIaTh MPOBEJACHUI0 HAMEUYEHHBIX BOJIOXO3SIICTBEHHBIX MEpPONPHUITHI Ha
BOJIOUCTOYHUKE M HE YIIEMJISATh MHTEPECHl JPYrUX BOAONOTpEOUTENEH U
BOJIOIONb30BatTeNNei; Tonorpauyeckue, TUIPOJOTUYECKHE, TE€O0JOTHYECKUE H
TUAPOTE€0JIOTUYECKUE YCIOBUS JODKHBI OBITh MPUEMIIEMBI JJII CTPOUTENLCTBA U
JKCILTyaTaluu B0J/103a00pHBIX COOPYKEHUI; TEXHUYECKOE  PEIICHHE
BOJI03a00pPHOTO y3Jla M BCEH CHUCTEMBbI BOJOCHAOXKEHUS JOJKHO OBITh
SKOHOMHUYHBIM, a COOpPYXEHHUS - TMPOCTBIMA M JOCTYIIHBIMA B NEPHOJI

AKCIUTyaTally CAaHUTapHas OXpaHa - HaJIe)KHOW 1 HE TOPOTOCTOSLIEH.

2.2. Bo3MOXHbIE UICTOUHUKHU 3arpsI3HEHUS] PEUHON BOJIbI

KadectBo 3a0upaeMoil BObI U3 PEKU OKA3bIBAECT BIMSHUE HA CTOUMOCTH €€
JaJbHENIIe OYMCTKU 0 TpeOyeMBIX HOPM : YeM XYXe KaueCTBO BOJIbI , TEM
OOJbIIIE  CTOMMOCTh €€ OYHMCTKM. Bom03a0opHble COOPYXEHUS  JOJIKHBI
o0OecneunBaTh 3alllUTy CUCTEMbI BOJOCHAOXKEHHS OT MOMAaJaHUs B HEE HAHOCOB,

copa, TUTAaHKTOHA, MIyrd W T.m. [lo3TOMy MecTa pacroyiiokeHus BOA03a00pOB,



0COOEHHO XO3STHCTBEHHO-TIUTHEBOTO HA3HAYEHUS, TOJDKHBI BBIOMPATHCS C yUETOM
BO3MOYHBIX MTOCTOSIHHBIX M BPEMEHHBIX UCTOUYHUKOB 3arpsS3HEHUSI PEUHON BOJBI.
K mectam noctymieHus B peKy pa3InyHOro pojia 3arpsa3HEeHU OTHOCATCS:
-BBIIIYCK CTOYHBIX BOJI;
-HACEJICHHbIN MMYHKT;
-CTOSIHKA CY/IOB;
~-TOBAPHO-TPAHCIIOPTHBIC 0a3bl U CKJIA/IbI;
-OBparu BOJIU3U MOWMBI PEKU;
-BIIaJICHUE B PEKY MPUTOKOB.
Boo3abops! ycTpanBaroTCsl BhIIIE ITUX MECT M0 TEUCHUIO PEKH.
3anpemaercss ycTpauBaTh B0A03a00pbl B MECTaX HAroHa M CKOIUICHHUSA
IJIABHUKA W BOJAOPOCIEH, KOTOPbIE€ HE TOJBKO YXYAIIAIOT KauyeCTBO BOJbI, HO U
3aTPyAHSIOT PabOTy BOJIONPUEMHBIX OTBEPCTHUH.
3anpeniaeTcss ycTpauBaTh BOJ03a00pbl B aKBaTOPUSIX MOPTOB M OyXTax,
KaueCTBO BOABI B KOTOPBIX, KaK MPAaBWIO, 3HAUUTEIBHO XYK€, YEM B OCHOBHOM

MMOTOKE PEKH.

2.3. PycnoBbie aedopmaiiiu peku ¥ yCTOMUHUBOCTH OEPETroB

Pazmernienne B0m03a00pOB MpU Pa3IMYHBIX TUIAX PYCIOBBIX MPOIECCOB,
MOJKET OBITh MPUHATO TI0 pekoMennanuu W.B.ITomoga.

B m1000M citydae 10mKHBI OBITH 00€CTIEYEHBI YCTOMYMBOCTH BO103a00PHOTO
COOPY>KEHHUSI M BO3MOXKHOCTh 3a00pa BOJBI TPH YPOBHSAX U PACX0/IaX BOJIBI

pacueTHOM 00eCTIeYEHHOCTH.
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3. OmpeneneHne TEXHOIOTHUECKON CXEMbI pEYHOTO BOA03a00PHOTO COOPYKEHUS

TexHomornueckass cxema Bojo3abopa JOJDKHBI —obOecrieuuBaTh  1-10
KaTerOpUI0 HAJEKHOCTH TMOJaYd BOABI B CpeaHUX YycioBusax. Ompeaenum
BO3MO>KHBIE BapUAHTBl BOJ03a00PHOIO COOPYKEHMSI, CIHOCOOHOrO OOECHEeUUuTh
Ha/IeKHBIM OTOOp W3 BOJOMCTOYHMKA PACUETHOTO pacxoja BOJbl M IOJa4yy €ro
notpeburento. Takux BapuaHTOB BO3MOXKHO TPH:

MEPBLII BAPUAHT - OeperoBble HE3aTOIUISIEMblE BOJONPUEMHUKH C
BOJIONIPHEMHBIMH OTBEPCTUSMHU, BCETJa MIOCTYHMHBIMH JJsi OOCIYXHBaHUS, C
HEOOXOMUMBIMA  OTPAKJAIONIMMH M BCIIOMOTATEIbHBIMH  COOPY>KEHUSIMU U
YCTPOMCTBAMHU, PACIIOIOKEHHBIMHU B OJJHOM CTBOpE (OeperoBoii Bog03abop);

BTOPOI BAPUAHT - 3aTOIUICHHBIE BOJIOTIPUEMHHUKH BCEX THUIIOB, y/aJCHHBIC
oT Oepera, MPaKTUYECKH HEAOCTYIHbIE B OTJEJIbHbIE IEPUOABI I'0/1a, B KOJIHMUECTBE
HECKOJBKMX IITYK, CHAOKEHHbIE CpeAcTBaMU OOpHOBI C IIYrod, HAaHOCAMH H
UMEIINe JApyrue 3arpyiHeHus 3abopa BoAbl (pyCIOBBIM  B003a00p C
HECKOJIbKMMH BOJOTIPUEMHHUKAMHU );

TPETUI BAPUAHT - 3aTOIUJICHHBIE BOAOIIPHEMHHUKH BCEX TUIIOB, y/aJCHHBIC
oT Oepera, MpakTUYECKH HEAOCTYNHBIE B OTAENIbHbIE MEPUOABI roja (pycioBble
BO/03a00phl C OJHUM BOJONPUEMHUKOM), TIPH BBINOJIHEHUHU OJHOTO U3
CIEAYIOINX YCIIOBUM:

-pa3MelleHre  BOJAONPHEMHUKOB B  3aTOIUIIEMOM  CaMOIIPOMBIBAIOIIEMCS
BOJIONIPUEMHOM KOBIIIE;

-TIOABOJT K BOJOTPUEMHBIM OTBEPCTHSM TEIJIOW BOJIBI B KOJUYECTBE HE MEHEE
20% 3abupaeMoro pacxoja M MPUMEHEHHE CHEIHMAIbHBIX HaHOCO3AILUTHBIX

YCTPOMCTB;



-o0ecrieueHNe HaJIeKHOW CHUCTEMBbl OOpAaTHOM MPOMBIBKH COPOYAEPKUBAIOIINX
PEIETOK, pPbIO03arpauTEIbHBIX YCTPOUCTB BOJOINPUEMHUKOB U CaMOTEYHBIX
BOJIOBOJIOB.

J171s Bcex BBILIENEPEUHCICHHBIX BAPUAHTOB HEOOXOAUMO MPEIYCMOTPETh
CEKIIMOHUPOBAHUE BOJOIPUEMHOMN YaCTH BOA03a00PHOTO COOPYKEHUSI.

OnpenenuM, Kakod M3 BapUaHTOB BOJ03a00PHOTO COOPYKEHHUS MOYKHO
Pa3MECTUTh B KaXJOM M3 TpeX CTBOPOB. [lJis 3TOro mpoBeneM MpeaBapUTEIbHYIO
IPUKUIKY IO Pa3MEIIEHUIO BOJOIPUEMHOTO OKHA B KaXJAOM U3 HUX.

[IpakTiKa MPOEKTUPOBAHUS TMOKA3BIBAET, YTO BOAOIPHEMHBIE OKHa 0€3
0COOBIX CIOXHOCTEH yIaeTcs pacloyIOKUTh B TEX MECTax, IJie IIIyOuHa peKu He
MeHble 2-3 M. CrenoBareinbHO, B MEPBOM CTBOPE OTMETKA JHA PEKH B MECTE
YCTPOICTBA BOJOTIPUEMHBIX OKOH JIOJDKHA OBITH:

-B 3UMHIOI0O MEXEHb 00€CIeUEeHHOCThIO p = 97% ansa nonnepkanusi TpedyeMoil

riyoussl H;,=2,0 M o[ CIUIOIIHBIM JIETOBBIM IIOKPOBOM TOJIIMHOK §,.=0,9 M

VZy,<yma—8,-2.0=13505-09-2.0=13215

-B JICTHIOIO MEXKEHb 00eCNEeUeHHOCThIO p = 97% 1151 obecnieueHus: TpedyeMon
riyounsl Hy, = 2,0 M mop 105x0nHOM BOJIHBI BEICOTOM hy = 0,8 M.
AZyp<yma —0.5xh, —2.0=13335-0.5x0.8—2.0 =130.95

U3 nByx oTMeTOK BhIOMpaeM MuHUMaNbHYIO (130,95) , T.K. OHA OTBEHaeT
0001M TpeOOBaHMSM.

OmnpenensieM rOpU30HTAIBLHOE PACCTOSIHUE MEXKY BEPTUKAIIBIO
COOTBETCTBYIOIIECH 3TOM OTMETKE JTHA, U ype30M BoAbl B maBoAoK ( mpu 'BB =
140,20 ) . Eciu »T0 paccrostnue He npebimaeT 20-30 M, TO cienyet
npeaycMaTpuBaTh YCTPOMCTBO BoJ03abopa OeperoBoro tuma. Ecim e oHO
6ompie 30-40 M, TO ClieTyeT MPOEKTUPOBATH YCTPOMCTBO BO103a00pa PYCIOBOTO

THIIA .
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JUis 1-ro  ctBOopa 3TO paccrostHue cocrasisger 16,25 m. [loatomy B 1-M

CTBOpPE MOXHO MPEIYCMOTPETh YCTPOMCTBO BO/103a00pa OEpPEroBOro TUma.
AHaJIOTUYHOE PACCTOSIHUE BO 2-M CTBOpeE cocTaBisieT 36,0 m

Takum o0pazoMm, BO 2-M cileayeT yCTaHaBIMBaTh BOJ03a00p PYCIOBOTO
tuna. Ero MOXHO BBINOJHUTH, WM 1O BTOPOMY BapuaHTy (C  JABYMS
BOJIONIPUEMHHUKAMH) WU TIO TPEThEMY BapUAHTY (C OJTHUM BOJAOMPHUEMHHUKOM, HO
IIPY BBIMOJIHEHUH WJIM BTOPOTO, UM TPETHETO JIOMOJHUTEILHOTO YCIOBHUSA).

AHanu3 3-ro cTBOpa IMOKa3bIBaeT, YTO M3-3a Mayiod riayouHsl p. Mcrtpa B
JICTHIOIO MEXEHb B 3-M CTBOPE HEIb3sl Pa3MECTUTh BOJONPUEMHOE OTBEPCTHE
(riryouna Bogsl Menbuie Hy, =2.0 m). IlosTomy nnst opranusanuu 3adopa BOIblI B
3-M cTBOpe TpebyeTcs WM YCTPOUTH KOBIIEBOW BOM03a00p (TPETHl BapuaHT C
MEPBBIM JIOMOJHUTENBHBIM YCIIOBUEM), WJIH COOPYIAUTH AaMOBI W IIMOPHI IS

IMOAHATHSA YPOBHA BOABI B PCKC, MU YFHY6I/ITB JHO HOCJICI[HGﬁ.
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Ne4
4. Pacuer 31€MEHTOB BOJ103a00PHOI0 COOPYKEHHUS
4.1. Onpenenenue guameTpa caMOTeuHON TpyObl

Juamerp camMoTeuHOM TpyOBbl OIpeAeNseM U3 YCJIOBHUS  IPOITycKa
AKCILTyaTallMOHHOTO pacxoaa Q, mpu ckopocTsix, pekoMeHnayembix CHull.

B cBs3m ¢ TeM, 4TO pEKOMEHJAyeMas CKOPOCTh 3aBUCHUT OT JHUAMETpa
CaMOTEYHOM TPyOBbl M OT KATETOPUHU HAJIEKHOCTH BOJI03a00pa, pacueT MPOBOIUM

1) _
METOJ0M N0100pa, MPUHUMAs B MIEPBOM NPHOIMKEHUU 3HAUEHHE CKOPOCTH AR

4 21.129% |2 _1120% [2723 1 007 m.
) 1

[Ipn d® = 1000 mm pekoMeHryemasi ckopocTs V = 1,5 M/c, B 3TOM ciyudae

d® —1.129x /(%95 —0.822 M.

[IpynuMaeM CTaHAAPTHBIA JHWAMETpP CTAJbHOM CaMOTEYHOM TpyObl

1 m/c. Torma

BO BTOPOM TIPUOIHKEHUU

d,=900 Mm. OHa H3roTOBJICHA U3 CTAJIbHBIX AJIEKTPOCBAPHBIX TPYO HAPYKHBIM
nuametpoM d,= 920 MM, BHyTpeHHUM guaMmeTpoM d., = 896 MM U TOJIIMHON
cTeHku §,= 12 mm (macca 1 mor.m M, = 268,7 xr). BHyTpeHHSsT TOBEPXHOCTh
TpyOBI 00pabaThIBaeTCA MOTMMEPIIEMEHTHBIM TMOKPHITHEM, HAHECEHHBIM METOJIOM
netpudyrupoBanus. HapykHy0 3alIUTHYIO HW30JSAIAI0 CaMOTCUYHOH TPYOBI
MPUHUMAEeM BEChbMa YCWJICHHOTO THMNA TOJIMUHON &= 9 MM (IJIOTHOCTH
pc=1100 kr/m*).Macca 11or.M caMoTedHOit TPYOBI ¢ U3OISAIUEH

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

HaxouM ckopocTh MOTOKa BOJBI B CAMOTEYHOU TpyOe mpH

AKCIUTYTAIIMOHHOM PEXHUME paboThl BOA03a00pa:
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Y/ =1.25 M/c.

CT

=1.274><Q—23 =1.274x 0'7952
a2, 0.896

DTa CKOpPOCTh HECKOJIHKO MEHBINE , ueM pexomeHmyemas ( V=1,5 m/c ).

Ecnu xe nmpuHATh Onvkaiiiee MEHbIIee 3HAUEHHE UaMeTpa CaMOTEYHOMN
TpyOs! ( dy = 800 MM ) , To ckopocTk noToka Oyzer V = 1,58 m/c , uTo Gonbmie
MakcuManbHOU pekoMmenmyemoit ( V = 1,4 m/c ). [loaToMy TpHHSTBHIA TUAMETP
CaMOTEYHOM TPYObl HE U3MEHSIEM.

CKOpOCTh MOTOKA BOJIBI B CAMOTEUHOM TpyOe V., I0JKHA ObITh HE MEHBIIE
HE3aWJIMBAIOIIEA CKOPOCTH V;, BEIMYMHY KOTOPOHM MOXHO ONPEAECIUTh I

PEYHBIX MYTHBIX BOJI IO (hopMyIIE:

gxpx Wxdgy
VH3 = W 1
0.11x(1—————)*3
0.07x Vo,

rae g = 9,81 M/c? - yckopeHHe CBOGOIHOTO TaieHHS;

p - MYTHOCTb PEYHOU BOJIBI , KF/MB; 1o 3ajaHuro; p ==1100 mr/n=1,1 Kr/M de, -
JMaMEeTp CaMOTEYHON TPyObl , M ; V., - CKOPOCTh MOTOKA BOJIbI B CAMOTEUHOMN
TpyOe , M/c ; W - cpeqHeB3BelIeHHAs! TUJIpaBIMYECKass KPYMHOCTb B3BEIICHHBIX
HAHOCOB B PEYHOM BOAE , M/C ; NUAMETP YACTHUI[ B3BEIICHHBIX HAHOCOB dg; =

0,1 mm. ITo Tabmuitam HaxoauM , 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 OTOKA BOJBI B TPyO€ MpPH IKCILTYTAllMOHHOM pexume V., = 1,25 m/c
Oospllie  He3awnuBawIIed ckopoctn V,,=0,95 w/c, mosToMy IalbHEHUIIYIO
KOPPEKTUPOBKY JMaMETpa CaMOTEYHOW TpyObl HE MPOBOAUM ( B MPOTUBHOM
cllyyae HEOOXOJUMO YMEHBIIUTh JHUAMETP CaMOTEUHOW TPYyObl JO TaKOro
OJIKalIero CTaHAapTHOTO JUaMeTpa , MPU KOTOPOM OYJIET BBIMOJHEHO YCIOBHE
Vers Vis).

CkopocTh MOTOKa BOABI B CAMOTEYHOM TpyOe MpH aBapuiHOM pexuMe OyaeT

1.
—1274x 2 _1274x 592 ~2.50 MJ/C.

V. 2
a2, 0.896

cTa
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B npouecce SKCIUTyaTalli  BOJ03a00pa BO3MOXKHO OMOPOKHEHHE
CaMOTEYHOM TpyObl B MEPUOJ €€ PEMOHTa WM NPO(UIAKTHYECKOTO OCMOTpa ,
MIOATOMY CaMOTEUYHYIO TPyOy ClieyeT MPOBEPUTh HA YCTOMYUBOCTh K BCILIBITHIO.

J1J11 3TOrO BEIYUCTUM KO3(D(PHUIIMEHT BCIUIBITHS:

4xM
pB><Tc><(dH+2><8H)2 ’

CTHU

K

BCILT

IJ€p, - INIOTHOCTH BOJIBI, p, = 1000 KF/M3, T.€.

K = 43013 S =0.445.
=11 1000 3.14% (0.92 + 2 x 0.009)
Tk Kiwr = 0,445 < 1.2 , To HE0OXOAMMO NPUMEHUTH MPUTPY3KY

CaMOTEUHOM TpyOBbl OayuTaCTHBIMU Tpy3amMH . TpedyeMylo Maccy MpUTPY3KH

IUIOTHOCTBIO pyp, = 2400 Kr/M° (Kele306TOH) Ha MOT. M JUIMHEI CAMOTEYHOMH TPyOI

omnpenenum no Gopmyre

xx(d »+2x85, )
anI/Il"pZ 1'2XpB (H H) ~ Mern prl—p:
Prp —1.2%pg
) Z
_ 1.ZX1000)(3.14><(().92+2><0.()09) 3013 x
4
2400 3 d

X——m =
2400-1.2x1000

B Tex ciuywasx, korga B Tpolecce OAKCIUTyaTalud BoJ03a00pa
OMOPOKHEHHE CAaMOTEYHBIX TPYO HE MpeayCMaTpUBAETCS WM KOIZla BO3MOKHO
JUIIb YACTUYHOE 3aMoIHEHHe 00beMa TpyObl BO3AYXOM, IPU OMPEEICHUN MACChI

MPUTPY3KH CIEAYET YUeCTh Maccy HaxoAsIencs B TpyOe BOIbI.
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Neo5

5. Pacuer ¢punbTpyrorieit ceTku

OUIbTPYIOUIUE  CETKH, PACIOJOKEHHbIE B  OEpEroBbIX  KOJOIIAX
BOJI03a00PHOT0 COOPYKEHUS , MOTYT OBITh IUIOCKUMH WM BPalAIOIIMMUCA
[lepBbie TpeOYIOT 3HAUYUTEIHLHO MEHbBIIETO 00beMa OEperoBOro KoJo/la, BTOPHIE
MO3BOJISIIOT MEXaHU3UPOBATH OUYUCTKY CETKH, YTO OCOOCHHO BaXXHO MPHU OOJIBIIOM
KOJIMYECTBE 3arpsi3HEHHM, IMOCTYyHAaloWUX M3 PEKH (3arpsA3HEHHOCTh PEYHOIrO
NOTOKa WJIM OOJBIION pacxod BOJ03a0OpHOrO coOopyxeHus). Bpamaromuecs
CETKH CJIEAYeT MPUMEHSTH MPU CPEAHUX, TSHKEJIBIX U OUCHb TSIKEIBIX YCIOBHUSIX
3a00pa BOJBI MO 3arpA3HEHHOCTH PEYHOT0 MOTOKAa WM NP MOJade BOJA03a00pOM
Gonee 1 m*/c.

B COOTBETCTBMM C HCXOIHBIMU JAHHBIMU (YCJIOBHUSL IO 3aCOPEHHOCTH -
cpenHme, mojgada Oomee | M/C) NpUHMMAeM BpAIIAIONIYIOCS CETKy. B
COOTBETCTBUM C MPUHATOM TEXHOJOTMYECKON CXeMOM BoA03abopa OJHA CEKLHS
BOjJI03a00pa obopynyetrcss AByms Hacocamu HC-1. T.o., mMOTOK pe4yHOU BOJIBI,
noctynas B KOJIOZAEL MO OJHON caMOTeYHOM TpyOe U (QUIbTPYSACh Yepe3 OJHY
CeTKy, 3aTeM JCIUTCA Ha JBa pa3AeibHBIX  MOTOKa ( KaXIbId K CBOEH
BcachiBarome Tpyode ). CiemoBaTeiabHO, MOJBOJ BOJBI K CETKE JOJDKCH OBITh
BBITIOJIHEH TI0 cXeMe "¢ BHYTPEHHUM IOABOJIOM BOJBI" WM TIO cxeMe "¢ J000BO-
BHEIIHUM MOABOIOM BOJAbI". M3 IBYX BapuaHTOB BbIOMpAaeM BTOPOM, T.K. B 3TOM
Cily4yae YJIydIIaloTCs YCJIOBHUS OYHCTKH CETKH, TpeOyeTcs MpUeMHas Kamepa
MEHBIIUX pa3MEPOB M CO3/Ia€TCAd YAOBIETBOPUTENbHAS CTPYKTypa IIOTOKAa B
KaMepe BCACHIBAHUS.

XapakTepuctuka PUIbTPYIOIIeH CeTKH:
“MAPKA CETKH ..uvveeeerrreeeereeeesenreeesssnneessnsseeaanns TJI-3100
-TIPOTTYCKHASL CTIOCOOHOCTD....ceuvveeereeenereeenrreennneeenenes 2-3 m/c

-pacXOJ TPOMBIBHOM BOBL.......ccervrrreennereeeenareeennnnns 30 n/c
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-HAMop NPOMBIBHON BOJBI HA MOMKE.......ccccvvernneeenne 40 m (0,4 MITa)
-CKOPOCTD JABUKCHHS TTOJIOTA....vvenerenerenereanenennneanns 5,25 M/MuH
-macca (mpu H = 10500 MM)......cccocveveriiieeeniieene 15000 kr
-IMAPUHA QUITBTPYIOMIECTO TMTOTOTHA. ... .eeeuvreerereeenreeeeveenne. 3100 mm

-PEBBIIIIEHUE  OCH  BEJOMOrO  pOJIMKAa HaJ  JHOM  OEperoBoro
kojoaua....1000mMm

OnHUM U3 HETOCTATKOB ATOW CETKH SIBJSIETCS TO, YTO MPHU (QUIIBTPALIMH BOJIbI
UCIIOJIb3YETCS TOIBKO OJTHO TIOJIOTHO.

Pabouee monotHO (cUTO) (QUIBTPYIOHIEH CETKM  MOBEPXHOCTHBIX
B0/103200pOB U3rOTABIMBAETCS U3 MPOBOJOKH HEKOPPO3UITHOIO MaTepuaia (Melp,
JaTyHb, HEPXKABEIOIIAsl CTallb). JlMamMeTp MPOBOJIOKH M pa3Mep sYE€EK 3aBHUCST OT
TUMA CETKU. J{JIs MIIOCKUX CETOK auaMeTp npoBoioku d= 1-1,5 MM, pa3mep siueex B
cBeTy oT 2x2 510 5x5 MM (a = 2...5 mm), ana Bpamaromuxcs cetok d = 0,2...0,4 mm
¢ pazmepamu siueek ot 0,3x0,3 1o 2x2 MM (a=0,3...2 Mm).

[Ipuaumaem pabGodee TMOJOTHO GUIBTPYIOIIEH CETKM U3 JIATyYHHOU
npoBojiokn d=0,2 MM ¢ pazMepamu siueek B cBety a = 2 MM. Koadpduiment

CTECHEHUS TAKOW CETKH

2 2
K, :(a+d] =(2+0.2J 121
a 2

CKopocCTh MPOIIEKUBAHUS BOJIBI CKBO3b CETKY CJEAyeT MPUHUMATh HEe OoJiee

1 m/c (11, 1m.5.106), pekoMmeHnayembie 3HaueHus B npeaenax ot 0,4-0,5 m/c mo 0,8-
1,2 m/c. lna namero pacuera npuHumaeM V.= 0,8 m/c.

PaGouast mmonianp Bpamaromencs CeTku

Q

Qeer =1.25
CeT m, 'Vc

'Kc

r7€ m, - KOJUYECTBO (DUIBTPYIOIIUX MOJOTEH CETKH; B HAllIEeM ciydae m, = 1:

-IIPpHU SKCINTYTAIIHOHHOM PCIKHUME

Qeers :1.25%-1.21:1.5 M2

-[IPY ABAPUNHOM pEeKUME
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1.59

Q... =125-22.121=3.0 m>
1.0.8

CCT.a

OmnpenenseM TiyOUHY MOTPYKEHUSI CETKU MMOJ pabo4yuii ypoBEeHb BOJBI B

Kamepe BCAChIBaHUS IIPU aBAPUUHOM PEKUME:

hy=—"2=""-=0,98 m.

Toma ITPpH SKCILNIYTAIIHOHHOM PEKUME CKOPOCTD IMPOLCKUBAHUS 6y,Z[CT

0,795

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

b

T.€. B IPEAETIaxX PEKOMEHIYEMbBIX 3HAYCHUM.
B cnydae, ecnu nns GuiabTpoBaHUSI UCHOJIB3YIOTCS TUIOCKHE CETKH, TO TIO

TpeOyeMOH IIIOIIA/IA CETKU Q. ,TOJAOUPAIOT TUIIOBYIO CETKY, & 3aTE€M MPOBEPSIOT

CKOPOCTB ITPOLICKUBAHNS TIPU aBAPUUHOM PEKUME.
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Ne6
6. [Ton6op mapku HacocoB HC 1-ro mogpema

B cooTBeTCTBUM C MPUHATON CXEMOW pacnpeeieHns OTOKa M0 AJIEMEHTaM
Bo03abopa u HC 1-ro mogsema Tpebyemas mojaya OJHOTO Hacoca
Q, =Q, =0,5-Q, =0,795m>/c = 2862Mm>/u
Tpebyemas BenmuunHa Hanopa OINpeneseTCs TaK:
H=H, +hy +hyay +hB0£[ >
rie H, - reonmesuueckuil Hamop; - TOTEpPU Hamopa COOTBETCTBEHHO BO
BcaceiBaromie 1 HanopHou auHusax HC-1 u B Bogosoae no OC.

Hatinem reone3ndeckuii Hamop:
Hy = Zgoe - Zige = (144+6)-131,75=18.25M.

[Torepn Hamopa BO BCachIBAKOIIEH M HAMOPHOW JMHUSX BBIYUCIUM IO

dbopmyne Hapcu-Beiicbaxa

02 1.
h=8Q2-2%+i-1
g-n° i=1d;

KoadduimeHTsl MECTHBIX CONPOTUBICHHM Ha BCACHIBAIOLICH JIMHUU
MPUHUMAEM CJICAYIOIIUMHU:
-BXOJ] B TpYyOy ¢ pactpyobomg,, = 0,15;
-koH(y30p 900x800 MM ¢,y = 0,18;
-3aaBUKKa (mpoctas, h/d =1) ¢,,,,= 0,5;

-koHpy3op 800x600 Mm ¢, b 0,20.

ITo tabmumam as Q = 795 n/c u d = 900 mm umeem 1 = 0,00187.
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[ToTepu Hamopa BO BcachlBaroIIel JIMHUH

Y
RO -[0'145+(0,18+0,05)>< - +0.2-—14j+
981314 (09 084" 06

+0.00187-5.35=0.1314

h%o —=

KoadduimenTsl MeCTHBIX  CONPOTHBICHWH  Ha  HAMOPHON JIMHUU

MIPUHUMAEM TaKHMHU:

- dysop 500x600 mm ¢ - 0,24,

-o0paTHBIN KJaMaH ¢, = 2,5;

-3aJIBUKKH G,,,,= 0,05;

-TPOMHUK ¢, = 1,1;

-1oBopoT Ha 30° Smes= 0,155 ;

-moBopot Ha 90° ¢,,..= 1,19 (c.59).

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

[lorepu Hamopa B HamOpHOW JIMHUM (0 Kamepbl NEPEKIIOYEHUS U
MOJICO€IMHEHUST BOJOBO/IOB) COCTABIISIOT
0,795 -8

" 9.81.3,14%.0,67
+2.1,1+2-0,155)+0,0143-3,2=2.94 m.

h

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

JluameTp BOJIOBOA TOAOUPAEM 110 PACXO0]1y, PABHOMY
0,7Q, = 0,7 2220~ | oswie.
3600

ITo Tabmuuam llleBeneBa HaxoauM
dsor = 1000 Mm; Voo, = 1,32 M/c; 1= 0,00188.

[Torepu Hamopa B BogoBoae (1 =7,5 km)

hyox =i-1,, =0,00187500=14,1 m.

[ToTpeOHBIiT Hamop Hacoca
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H, =18,25+0,13+2,94+14,1=35,42m.

Io TpeGyemoii momaue (Q = 2862 m>/4) u Hamopy (H = 36 M) moxbupaem
nacoc Mapku JI-3200-55 (33 HJIC), momaua kotoporo Q = 3200 m°/4 u Hamop H =
S5wm.

OTtMeTKa ocu Hacoca Z,, =7, +E, rae E - mpesbllieHne ocu Hacoca Haj
nosioM. Jlis Hacoca J[-3200-55 E = 630 MM, Z,, =126,05+0,63=126,68, 4TO HUXKE
I'HB = 133,3 m, T.¢. pabounie HaCOChl HAXOAATCA " TIOJ1 3a7IUBOM".

Ecnu pabGoume Hacochl He OKaxyTcs "MOJ 3alUBOM", TO HEOOXOIUMO
IPOBEPUTDH, YTOOBI MPEBBIINICHUE OCH HAcOCa HAJ] HAWHU3IIUM YPOBHEM BOJbI B
KaMepe BcachiBaHUS (BbICOTa BcachiBaHHWS N,.) He OBUIO OOJbINE BEIWYUHEI,

3aBUCSIIEH OT BO3MOKHOTO Bakyyma H,,, BO BcachIBaroliem narpyoke Hacoca:

QZ

hy, = HBax — 0c+2g+7vbi° . ,
d 2g-®

C

Jomyctumas BenuurHa BakyyMa Hg,, 3aBHUCUT OT TemmepaTrypsl BOIbI B
peKe M KaBUTAUMOHHOrO Ko3(h@uimeHta OBICTPOXOAHOCTH Hacoca. Ecimu 310
YCIIOBHE HE BBIMOJIHAETCS, TO HEOOXOIMMO YMEHBUIUTh OTMETKY JIHa KOJOJla B

HC-1 Ha cOOTBETCTBYIOIYIO TTyOUHY.
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Neo7

[Tonaya BoJpI HA TPOMBIBKY (DUITBTPYIOIINX CETOK

[Ipu npuMeHeHHH BpalaromUXcsi GUIBTPYIOIIUX CETOK B COOTBETCTBUU C
TEXHOJIOTHEH paboThl BOJ03a00PHOTO COOPYKEHUS HEOOXOIUMBIM YCIOBHUEM
ABJISIETCSl HEMNpEephIBHASI 10JlIadya MPOMBIBHOM BOJABI B TEYEHHE BCEro MNepHoja
paboThl JaHHOW cekuuu. TpedyeMble BETUYMHBI MPOMBIBHOIO pacxoja u
OCTAaTOYHOI'O HAIropa Ha MOMKE 3aBUCAT OT MPUHATOTO THUIIA BPAILAIOIIECHCS CETKH.
Hust punbrpytomeit cetku TJI-3100 pacxoa npombiBHOM BOJbl Q. = 30 y1/c npu
Hanope Ha Mmorike HHM = 0,4 MlIla =40 m Boz. CT..

[TIpoMbIBHAs BOAA MOXKET MMOJIABATHCS WIIM U3 HAIOPHOTO KoJiekTopa HC-
1, nnu cnenuanbHBIMU Hacocamu. B Tom ciydae, ecnu paboune Hacockl HC-1
CIIOCOOHBI CO3/1aTh TpeOyEeMbIi HANlOp HA MOMKE CETKH, TO MPOMBIBHYIO BOY
OepyT U3 HAllOPHOTO KOJUJIEKTOPA, T.K. TEXHOJIOTUS HE TPeOYyeT yCTaHOBKU
JOTIOJTHUTENBHBIX HACOCOB BHYTPH "CyXoi'" yacTu OEperoBoro Koo ua.
[TpoBepuM BO3MOKHOCTH €€ IPUMEHEHUSI.

Han MuHMMaIbHBIM ypOBHEM BOJBI B KaMepe BcachiBaHHS (Z.,. = 128,59)
pabouue Hacocel [l 3200-55 co3paroT Hanop, paBHbIM 55 M. Moiika GpuibTpyromen
CETKH PacIoJIO’KeHa Ha OTMETKE

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

Onpenenum quaMeTphl TPYO:
a) Ha ygacTtkax ¢ Q =30 n/c; d =150 mm; V = 1,53 m/c (B TpebyemMoM HHTEpBaJie
V =0,8...2,0); 1000i = 27,6;
0) Ha ygactkax ¢ Q =60 1i/c; d =200 mm; V = 1,75 m/c (B TpeOyemMoM UHTEpBaJIC
V =0,8...2,0); 1000i = 25,0.
Brraucium norepu Hammopa Ha y4acTKe TpyO, TOIArOIIMX BOY HA MPOMBIBKY

CCTOK:
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hyom =11 +iy -1, =0,0276:5+0,025-30=0,89 M.

Benmnunna octaToOuHOrO Hamopa Ha MOWKe (UIBTPYIOMINX CETOK MPH MOade

BOJbI U3 HAITIOPHOT'O KOJIJICKTOPA COCTABUT

AH =55-(142,67-128,59)-0,89=40,03> 40mBoz.cT. = 0,4 Ml1a,
YTO YKa3bIBAa€T Ha CIOCOOHOCTh MPHUHATHIX padounx HacocoB HC-1 coznaBath
HE0OXOAMMBIN HANop Ha Molike GuiibTpyromux cetku. [loakmouenue Tpyo
IIPOMBIBKH CETOK K HannopHoMy kosuekropy HC-1 npeagycmarpuBaercs B 1Byx
TOYKaX.

AHaIOrMyHO pacCUUTHIBAECTCA MO/a4a BOJBI JIJISl MPOMBIBKU IUIOCKUX CETOK.

B arom cityyae HeoOxouMo nosiaBath 10 15 si/c mpu Hanope jo0 0,2 MIla.



