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BBEJAEHHUE

[TpakTHueckue 3aHATHS, a TAKXKE CaAMOCTOSITENIbHAs paboTa ¢ yueOHOl, HopMma-
TUBHOM U CIIPAaBOYHOM JUTEPATypON IPU BBINOIHEHUH KypCOBOU pabOTHI 1O TUCIU-
wivHe " BHyTpeHHHE cHuCTeMBbl BOJOCHAOXKEHHUS U BOJOOTBENEHHUA" CIIOCOOCTBYET
YCBOEHHUIO TEOPETUYECKUX OCHOB M NPHOOPETEHHIO HABBIKOB PEUIEHUS MpPaKTH4e-
CKUX MHXEHEPHBIX 3a7a4 M0 BOAOCHA0KEHUIO U BOJOOTBEICHUIO.
B HacTosnmMx METOAMYECKUX YKa3aHUSAX OTPaKEHbI PEKOMEHJIALUU 10 MPOEK-
TUPOBAHUIO XOJIOAHOI'O BOJONPOBOAA M KAaHAJIM3aLMM 3JAHUM C HCIIOJIb30BAHHEM
JNEHUCTBYIOIMX HOPMATHUBHBIX JOKYMEHTOB I10 IPOEKTUPOBAHUIO BHYTPEHHUX CHCTEM
BOJOCHA0XEHUS U BOJIOOTBEACHMS. B HUX yUTEH ONBIT NPOEKTHBIX OpraHU3aluid Npu
BBIMIOJTHEHUH U O(POPMIICHUH MTPOEKTOB BOJIOCHA0XKEHHUS U BOJIOOTBEICHUS 3/ITaHUH 110
YHU(ULIHUPOBAHHON CUCTEME €IMHOW MPOEKTHOM TOKYMEHTAallMU, PerjJaMeHTUPOBaH-
HOM T'OCYJAapCTBEHHBIMH CTAaHAAPTAMU — CHCTEMOM NPOEKTHOM JOKYMEHTALMM JIS
ctpourenbeTBa (CITIC).
Ilenvy xypcoBodi paboThl «BHyTpeHHHE CHUCTEMBI BOJOCHAOXKEHUS U
BOJOOTBEAECHUS» - HAYYHUTh CTYJICHTOB CAMOCTOSITEJIBHO MHPOEKTUPOBATH CHCTEMBI
BO/IOCHA0KEHUS M BOJOOTBEICHHUS JKUJIBIX 31aHUM.
[Ipaktrueckast paboTa (GOpMHUPYET y CTYJACHTOB 3HAHUSA 110 OCHOBHBIM TE€OpPE-
TAYECKUM U IPAKTUYECKUM BOIIPOCAMU MPOEKTUPOBAHUS, CTPOUTEIBCTBA U IKCILTya-
TallUd CHCTEM, COOPYXEHUH M YCTaHOBOK MO BOJOCHA0KEHHIO U BOJIOOTBEACHHIO
31aHui. CTyZIEHTBI BBIIOJHAKOT OCHOBHBIE THIPABIMYECKUE PACUETHl CUCTEM BOJO-
CHaO»XEeHUs U BOJOOTBEACHUS KUJIBIX 3/1aHUH.
3adaua NpakTUYECKUX 3aHITHA U KypCOBOW pabOThI - 3aKpeIUIeHHE TeopeThye-
CKMX 3HAHUM Y MPUMEHEHUE UX HA CTAAUU IPOCKTUPOBAHMUS:

— M3y4Y€HUE TEPMHUHOJIOTMH, OCHOBHBIX ITIOHATUM, METOAO0B TMIPABINYECKOTO pac-
YyeTa COOpYKEHUH, MPUMEHSIEMBIX B BOJOCHA0KEHUHU U BOJIOOTBEICHUH 3aHUH;

— H3y4YEHHE HOPMATUBHO-TEXHUYECKHUX U OPraHU3ALMOHHBIX OCHOB 00€ecIeueHus
oecniepeOboHOr0 BOAOCHA0XKEHUS U BOJIOOTBEICHHUS;

— MpUOOpETEeHHE HABBIKOB B MPOEKTUPOBAHUH, CTPOUTEIBCTBE U IKCILTYaTALIUH
CUCTEM BOAOCHAOXKEHUS U BOAOOTBEICHUS 31aHHH.

Ha ocHOBaHMM HUCXOAHBIX JIaHHBIX HEOOXOJUMO 3alpOEKTUPOBATH CUCTEMY
BOJIOCHA0KEHHUSI U BOJOOTBEACHHUS KUJIOTO 3/aHHUA, MOJA00paTh HACOCHBIM arperar
(ycTranaBinuBaemblid B moBbicuTeNbHOM HacocHoM cranuuu [THC), nmpoussectu noxa-
KIIFOYEHUE BOJONPOBOJHBIX M BONOOTBOJSIIMX CETEM K CYILIECTBYIOIIMM BHYTPH-
KBapTaJIbHbIM CETSM.

Meroauueckue ykazaHus IpeIHA3HAYCHBI UISI CTYAECHTOB JHEBHOU U 3a04YHOMU
dbopm 00yuenus, odyqaromuxcs no HanpasiaeHuto 08.03.01 «CtpoutenscTBO»



HNCXOJHBIE TAHHBIE V151 BBIIIOJTHEHUA KYPCOBOW PABOTHI.
OPOPMUIEHHUE KYPCOBOU PABOTHBI

JAHHBIE JUTA ITPOEKTHUPOBAHUMA

31aHue 000pyA0BaHO LIEHTPAJIM30BaHHBIM FOPSYMM BOAOCHAOKEHUEM.
[Tostaxkusie tanbl npuiaratores (c. 30 - 49).
BricoTta sTaxka ot mosia 10 moToJka - 2,7 M.
Beicota nojBana ot nozia 1o noToika - 2,2 M.
TonmuHa MeXTy3TaXXHOTO TIepeKphITHs - 0,3 M.
KonunuecTBo cekuuii B 31aHUH - JIBE.
[ToBan pacnosokKeH MoJ BCEM 3/IaHHEM.

Homepa BapraHTOB COOTBETCTBYIOT ABYM IOCIEIHUM LIUPpaM HOMEpPA 3a4ETHON
KHUKKU.

[Mpennocnennss uudpa npuBogutcs k 0 win kx 1, ecnmu 3Hauenue™> 20 cooTBETCT-
BEHHO YETHOE WJIK HEYETHOE.

[Ipoune ncXoaHbIE TaHHBIE IS TPOEKTUPOBaHMs npuBeaeHb! B 11.1.1.

NoakowhE

1. HOPAJOK BBIIIOJIHEHUSA, OB BEM
U COJAEPKAHUE KYPCOBOM PABOThHI

KypcoBast paborta coctout u3 rpadudeckoil 4acTH U pacyETHO-MOSICHUTEILHON
3aIUCKH.

B 3amanuu npuBOAsSTCS UCXOIHBIE JaHHBIE, HEOOXOAUMBIE sl TPOCKTUPOBAHUS
xwuioro 3aanus. [locne n3yueHus oObEKTOB MPOCKTUPOBAHUS HEOOXOIUMO MPHUCTY-
IIUTh K BBIMOJIHEHUIO KypCOBOM pabOThI B ONPEAEICHHON MOCIEA0BaTEIbHOCTU: CHA-
yaJia pemarTcs BONPOCHl BOAOCHA0XKEHUS 31aHMs, a IIOTOM BOAOOTBeeHus. Bompo-
ChI TPACCUPOBKH Y MOHTa)Ka CUCTEM BOJIOCHAOXKEHHS U BOJIOOTBEICHUSI PEIIAIOTCS BO
B3alMHOM YBS3KE.

KypcoByto paboTy pekoOMeHAYEeTCs BBIOJIHSTH B CAEAYIOIIEM MOPSAKE:

1. BeluepTuTh mjaH TUNOBOro 3Taxka B macmrade 1:100, ¢ ykazaHnuem mecT
PacCIoJIOKEHHS] CAHUTAPHO-TEXHUUECKUX MMPUOOPOB.

2. B cootBeTcTBUU ¢ peKOMeHIauusMH [1] BbIOpaTh CUCTEMY U CXEMY BHYT-
PEHHETO BOJOINPOBOJA U KaHATU3AIUY.

3. Hanectn Ha mutane tumoBoro staxa ctosiku (¢ mymeparueir CtB1, CtB2,
CtK1 B 3aBuCMMOCTH OT Ha3HAYEHUS), TIOJIBOJKY KO BCEM BOJAOPA300PHBIM TOUYKAM U
oTBOJIHBIE TPyObI BogooTBeaeHus (I1.3).

4. BeraeptuTh miaH nojsaia B macmrade 1:100. Hanectn Ha HeM u mpoHyMe-
pOBaTh CTOSIKA BOJOMPOBOJA M KaHAIW3AIMH, MAaruCTpaibHbIe TPYOOIIPOBOBI B 3a-
BUCUMOCTH OT MX Ha3Ha4eHUs: oOmuid BogonpoBoJ — BO; X035 CTBEeHHO-TTUTHEBOM
BOoJI0NIPOoBOT - B1; mpotuBonoxapHeiii - B2; ObiToBas kananuzarus - K1; noxaesas
kaHanu3anus - K2; moamBoYHbIe KpaHbl, BOJOMEPHBIN y3€J1, BBOJI, BBITYCKU KaHAIH-
3aumu, npounctku (11.3).



5. BpIuepTUTh aKCOHOMETPUUECKYIO CXEMY BHYTPEHHEI0 BOJONPOBOJIA U TPO-
U3BECTU €ro THPABINYECKUN pacyeT, MoAo0paTh mpuOOphl yu€éTa BOABI (CUCTUUKH)
(I1.4 puc 4.1).

6. Onpenenuts TpeOyeMbIi HAOp BOJONPOBOA U MPOU3BECTH paCUET U MOJ-
OOp MOBBICUTEIBHBIX HACOCOB, €CITU YCTAHOBKA TAKOBBIX TPEOyeTCH.

7. BpIuepTUTh IJaH HACOCHOM CTAHLMU M aKCOHOMETPUYECKYIO0 CXEMY BOJIO-
MEpHOTO y3JIa U HACOCHOM ycTaHOBKH B MaciiTabe 1:20 + 1:50.

8. IlomoOpaTh nuaMeTphl BHYTPEHHEHW KaHATU3AllMOHHOM CETHU, pacCUUTaTh
KaHaJM3allMOHHBIE BBIITYCKU U IBOPOBYIO KaHATU3ALIHIO.

9. HauepTuTh aKkCOHOMETPUUECKYIO CXEMY BBIITyCKa KaHAIM3AIMH U CBS3aHHBIX C
HIM cTOsIKOB B MaciuTade 1:100 ¢ HanecenneM mpourctok u pesusuit. (I1.4 puc 4.2).

10.HauepTtuth TeHepaibHbIi TUIaH yyacTka B MaciuTtade 1:500, Ha koTopoMm 1o-
Ka3aTh: BHEIIHUE KOHTYphI NOBbIcUTENbHON HacocHoM ctanuuu (ITHC); ynuunsie ce-
TH BOJOCHA0KEHUSI ¥ BOJOOTBEJCHUS C KOOPJAMHATAMHU WM NMPUBSI3KaMHU K KOOPAHU-
HATHBIM OCSIM 3[IaHUsl; TPOEKTUPYEMYIO JBOPOBYIO CETh BOJOCHAOKEHUS U BOAOOT-
BEJICHUS C HAHECEHHEM KOJIOALEB, TPyOOIPOBOJOB U YKa3aHHUEM JAHAMETPOB, YKIIO-
HOB, JyuH y4acTkoB ([1.4 puc 4.3).

11.Berueptuth npoduias ABOPOBOM KaHanu3auu B Macmrade 1:500 mo ropu-
3oHTamM 1 1:100 mo Beptukamm (I1.4 puc 4.4-5).

12.Pa3paboTaTh y3eia mpoekTa (10 yKa3aHUI0 PYKOBOJMTENS) U COCTaBUTh CIIe-
UUKALNIO MAaTEPHATIOB U 000PYIOBAHHS.

O6beM KypcoBoi paboThI: Tpaduueckast yacTh- 1 ucT yepTexeit popmara Al;
nosICHUTENbHAs 3amucka - 15-20 crpanu (I1.2).

2. KOHCTPYUPOBAHUE CUCTEM BHYTPEHHEI'O BOJAOITPOBOJIA

Br160op cucTeMbl U CXeMbl BHYTPEHHETO BOJIOIPOBOJIA CIIEAYET MPOU3BOJIUTH B
COOTBETCTBHUH C PEKOMEHAAIMIMHU [1, 2, 7,] B 3aBUCUMOCTU OT TE€XHOJOTUYECKOM Iie-
71ec000pa3HOCTH, CAHUTAPHO-TUTUEHUYECKUX U IPOTUBOMOKAPHBIX TPEOOBAHUIA.

Cucrembl BHYTPEHHHUX BOJOIMPOBOJIOB XOJIOJHOW BOJIBI 3[IJaHUM CIIEAYET IMpHU-
HUMAaTh TYIMKOBBIMU WJIM KOJIbIICBBIMM.

B 3manusx ¢ mogBanaMu U TEXHUYECKUMU MOATOJIBSIMU, B KOTOPBIX MpeayCcMart-
pHUBaeTcs NepepobIB B Mogayde BoAbl, ¢ yuciaoMm kBapTup A0 400 u npu yncie noxkapHbIxX
KpaHOB /10 12 peKoMeH1yeTCsl MPUHUMATh CUCTEMY BHYTPEHHETO BOJIOMIPOBO/IA TIO TY-
IIMKOBOI CXEME C OHMM BBOJIOM U HIKHEH pa3BOAKON MarucTpaiu [1, m.8.2].

s obecnieueHunst 6ecriepeOOMHON MOAaYM BOABI TOTPEOUTENSIM (B TOM YHCIIC
Ha HYXJIBI TIO’KapOTYIIICHUS TIPU YHCIIe TTOKApHBIX KpaHOB Oonee 12) ciemyeT mpu-
HUMATh CUCTEMY BHYTPEHHEIr0 BOJOMPOBOJIa MO KOJbIEBOM cxeme. KonbleBbie cetu
JOJDKHBI OBITH 3alTMTaHBl HE MEHEE Y€M OT JIBYX BBOJIOB, IIPH 3TOM HEOOXOIUMO TIpe-
JyCMOTPETh MPUCOSTUHEHUE UX K Pa3JIMYHbIM Yy4acTKaM Hapy>KHOW KOJIBIIEBOW BO-
JIOTIPOBOJHOW CETH.



BBon Kk 37aHWI0 MPOKIAABIBAIOT MEPHEHAMKYJISIPHO K ero (yHJAaMEeHTy IO
KpaTyailieMy paccTosiHuio ¢ ykiioHoM He MeHee 0,002 B cTOpOHY Hapy»KHOU CEeTH.
[lepecedyenne TpyOONpOBOAAMH HAapyKHBIX CTEH MojBaida M (GyHAAMEHTa 3/aHus
CJIeayeT BBITIOIHATD 1o yriioM 90°, B CyXUX IpyHTaX — € 3a30pOM BOKPYT TpyOsI 0,2M
MEXIy TPyOOIPOBOJOM U CTPOUTEITHLHBIMU KOHCTPYKIMAMHU U 3aJ€JIKOM OTBEP- CTHUS
B CT€HE BOJIO- ¥ TA30HENPOHHUIIAEMBIM (B Tra3u(UIIMPOBAHHBIX paiOHAX ) AJ1a- CTUYHBIM
MaTepHajoM, B MOKPBIX TPYHTaxX — C YCTaHOBKOM caimpHuKa [1, 1. 8.8].

Ha noBopoTtax TpyOOomnpoBOA0B B TOPU30HTAIBLHON WIIM BEPTUKATBHOM MIIOCKO-
CTH, CTBIKH KOTOPBIX HE BBIICP’KMUBAIOT OCEBBIX YCHIIUN (pacTpyObl, My(QThI), CIEAyET
yCTpauBaTh YMOpPBI, paCCUYUTAHHBIE HAa MaKCHUMAaJIbHOE JaBJICHUE MPHU HUCIBITAHUU
TpyOOIIpOBOAA.

PaccTosiHue 1o TropU30HTaIM B CBETY MEXKIYy BBOJIAMH XO3SHCTBEHHO-
MATHEBOTO BOAOMPOBO/IA U BBIMYCKAMH KaHAIU3ALMKU U BOJOCTOKOB CJIEAYET IMIPUHU-
MaTh coryiacHo 1. 8.6 [1].

CueT4ynky BOJIbI (BOJOCUYETYUKH ) HEOOXOIUMO pa3MeIlaTh:

- Ha BBOJIC B 3[]JaHHME€ B MOMEUICHUU MOJABAaja WM TEXHUYECKOTO IMOJIONbS C
HMCKYCCTBEHHBIM WJIM €CTECTBEHHBIM OCBEIIICHUEM U TemIieparypou He Huxke S°C [ 1, m.
12.5].

- Ha BBOJaX B KAXK/IYI0 KBAPTUPY KUJIbIX 3TaHUN.

[lepen TOMOBBIMU M KBapTUPHBIMU BOJOCUETUMKAMH CJIEAYET YCTAHABIMBATH
MEXaHUYECKHE WJIM MarHuTHO-MeXxaHudeckue PpuibTpbl. [locie BogocueTuuka cie-
JyeT yCTaHABJIUBATh OOPAaTHBIN KJIalaH.

[Ipy MOCTOSHHOM WJIM MEPUOANYECKOM HEAOCTATKE HANOpa B HAPYKHOM BOJIO-
MPOBOJHOM CETH CIEAYET MPEelyCMaTpuBaTh YCTPOMCTBO HACOCHBIX YCTAHOBOK IS
OJIHOTO WJIM HECKOJIbKUX 3/IaHUH C LEJbIO MOBBIIECHUS JABJICHHUS BO BHYTPEHHEH ce-
tv [1, m. 13.1]. [Ipn nuTtaHun HACOCOB U3 BOJIOIIPOBOJAHON CETHU CIEAYET MpeaycMar-
puBaTh OOBOAHYIO JIMHUIO C 3aJBMKKAMH U OOpaTHBIM KJIAllaHOM [JIsl TIOJa4d BO
BHYTPEHHIOIO CETh, MUHYS HaCOCHI.

B cootBetcTBum ¢ 1. 8.9 [1]cnenyet npegycMaTpuBaTh NPOKIAAKY:

-pa3eooauux cemeti BOJAOIPOBO/Ia XOJIOAHON BOJIBI B )KHIIBIX M OOIIECTBEHHBIX
3IaHUSX B MOAMOJIbSIX, MOABANAX, TEXHUYECKUX ATaXaX U Ha «TEIUIbIX» yepaakax. B
CJIy4ae UX OTCYTCTBHSI — B MOAMOJIBHBIX KaHAJIaX Ha MEPBOM 3TaKE€ COBMECTHO C TPY-
OOIMpPOBOJIAMU OTOTUJICHUSI WJIU TIOJ MOJIOM C YCTPOUCTBOM CHEMHOI'O MEPEKPBITHS, &
TaKKe MO0 KOHCTPYKIUSM 3JaHUM, 10 KOTOPHIM JOMYCKAETCS OTKPBITAas MPOKIAaKa
TpyOONPOBOAOB, WU IO/ TTOTOJIKOM OOIIEro Kopuaopa.

- CMOSIKO8 U pa3800KY GHYMPEHHe20 8000Npo600a B MAXTaX, OTKPHITO — IO
CTE€HaM JYIIEBBIX, KyXOHb, B MOHTAXXHBIX HUIIIAX MEKKBAPTUPHBIX KOPUIOPOB C YCT-
PONCTBOM CHEIUAIbHBIX TEXHUYECKUX MIKahOB, 00ECIEUNBAIOITUX CBOOOHBINA J10C-
Ty TEXHAYECKOTO MePCOHAIa K U3MEPHUTEIILHBIM TPUOOpaM U apMarype.

B KWIbIX 34aHUSAX C paClONIOKEHUEM ATAKHBIX PACTIPEACTUTENHLHBIX KOJUIEKTOPOB
B MEXKBAPTUPHBIX KOPUAOPAX AOMYCKAETCS MPUCOEAUHEHNE KBAPTUP K KOJIEKTOpaM
XOJIOTHOM M TOPSTYEH BOJIBI PA3BOSIIMMHI TPYOOITPOBOIAMH, TIPOXOISAIIMMHU B TIPOCTPAH-
CTBE MOAIIMBHOTO IMOTOJIKA OOIIEKBAPTUPHOTO KOPUIOPA UM B KOHCTPYKITUH ToJia. [Tpu
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3TOM Ha MPUCOCIMHEHUSIX KBAPTHPHBIX TPYOOIIPOBOIOB K KOJUIEKTOpaM CIEIAYeT Mpey-
CMaTpUBaTh 3alIOPHYIO apMaTypy, 0OpaTHbIE KJIallaHbl U MPUOOPHI yueTa BOAONOTpede-
Hus. Ha nprcoeMHeHHN KOJUIEKTOPOB K CTOSIKAM CJIEYeT YCTaHABINBATH 3AIIOPHYIO
apMarypy, QHIBTP U 3TOKHBIN PeryssTop naBieHus (puc. 1).

KOHCTpYKTHBHBIE CXEMBI CHCTEM XOJIOJHOTO BOJOCHAOKEHHS CIEIyeT IPH-
HUMaTh coryacHo 1. 8.19 [1].

Heo0Xx0oauMoCTh YCTPOMCTBa BHYTPEHHETO MPOTHBOIIOKAPHOTO BOIOMPOBOA
(BIIB), a Tak:ke MUHUMAaJIBHBIN pacXoj] BOJALI Ha MOXKAPOTYIIEHUE CIEAYET OIpeie-
JISTh coryiacHo TpeboBanusaM [2] u nmpunoxenus XK [1].

Yaen noaknio4eHus KBapTUPHLIX OTBETBNEHKIA
kcroakam B1nT
(PACNONOXEHWNE B HUILLIE MEXKBAPTUPHOIO KOpUAOpa)

-~

K ksaptupam

ObparHLin
knanax [y 25
BopocyeTyuk
C UMITYNECHBIM
BLIXOAOM

Wapoeoi xpau
Ay 25

Crosk T4
Croak T3
Crosk B1

"
—l—meOsm——

ra—

Puc. 1. CxeMa no3Ta>kHOT0 KOJUIEKTOPHOTO MPUCOETUHEHHSI KBAPTUPHBIX

TpyObonpoBoaoB Bl, T3, T4 k crosikam, pacIjio)KeHHbBIM B HUIIAX
MEKKBAapTUPHBIX KOPHUIOPOB

Marepuan TpyOONpoOBOJOB CeTe BHYTPEHHErO BOAOIPOBOAA HEOOXOIMMO
BbIOMpATh C YYETOM MPOYHOCTH MaTepHallia U B 3aBUCUMOCTH OT KadecTBa BOJbI, €€
TEMIEPATypbl U JIaBJICHUS B CETH C YYETOM SKOHOMHU MartepuanioB. Hauboisee pac-
IPOCTPAHEHHBIM MAaTEPUAJIOM SIBJISIFOTCS CTaJbHBIE BOAOTA30IIPOBOIHBIE OLMHKOBAH-
Heie TpyOsl ([OCT 3262-75) u TpyOBI U3 NOJIMMEPHBIX MAaTCPUAIIOB.

Ha tpyGomnpoBojax CHUCTEM XOJOJHOTO U IOpPSYEr0 BOAOCHAOKEHMS CIENYET
YCTaHaBIMBAaTh 3allOPHYIO, BOJOPA300pHYI0, CMECHUTEIBHYIO apMarypy, OOpaTHbIE
KJIAMlaHbl, PETYJISITOPBI JaBJICHUS, pyUHble OalaHCUPOBOYHbBIE KJlaNaHbl, aBTOMaTHYe-
CKH€ BO3AYUIHbIC KJamaHbl. ¥ CTaHOBKA 3allOPHOM apMaTypbl IPOU3BOAMUTCS B COOT-
BeTCTBHHU ¢ TpeOoBanmsmu 1. 11.8 [1].

[lonmBOYHBIE KpaHbl YCTAHABIMBAIOTCSA MO MEPUMETPY Ha Kaxzasie 60-70 M B
HUIIIAX HAPY>KHBIX CTEH WM B KOJIOJIIAX - KOBEepax okoJio 3xanus [1, m. 11.18].



3. TUIPABJIUYECKUM PACUYET BHYTPEHHEN BOJIOITPOBOJHOMN
CETH

['mapaBianueckuii pacyeT BHYTPEHHEW BOJOMPOBOJHON CETH HEOOXOIUM IS
OIIpEJICIICHUs] TUaMETPOB TPyO, MOTEpU HAmopa B HUX U TpeOyeMoro Hamopa JJis
obecnieueHus 6ecriepeOOHHOT0 BOJOCHA0KEHUS BCEX MOTPEOUTENEH B 3aHUH.

Pacder cucTeMbl BHIIOJIHSETCS B CIEIYIONIEH MOCIeA0BATEIEHOCTH:

1. Ctpowurtcst akcOHOMETPUYECKas cXeMa BHYTPEHHETO BOIOTIPOBO/IA 31aHUS OT
BBOJIa JI0 HaWBBICIICH BOAOPAa300pHON (IUKTYIOLIEH) TOUYKH PAacYETHOTO JUKTYIO-
IIErO CTOsIKA - HauboJee yJaleHHOTo U Harpy>KeHHOTO.

2. BbIsBIIsSIeTCS pacueTHOE HAIPaBJICHHUE TTOAAYH BOBI.

3. PacueTtHoe HampaBieHue pa3OMBaeTCs HAa pacueTHBIC YYaCTKH U yKa3bIBa-
IOTCS Y3JIOBBIE TOYKH (TOYKM M3MEHEHHs Pacxoja BOJbI), [UIMHBI PACUETHBIX y4yacT-
KOB. 3a pacyeTHBI Y4acTOK MPUHUMAETCS YYaCTOK C IMOCTOSHHBIM pacxogoM. Haya-
JI0 ¥ KOHEI] PaCUETHBIX YYaCTKOB 0003HAYAIOTCS ITUPpaMu.

4. Onpenenstorcss MaKCUMaJIbHbIE CEKYHHBIE PAaCcXOAbl BOJBI MO PACUETHBHIM
y4acTKaM.

5. Tlo pacueTHOMY pacxoay moaOUpaeTcs quaMeTp TpyOompoBoAa ¢ YYETOM
PEKOMEHIYEMBIX CKOPOCTEM.

6. OmnpenensioTcst TMHEWHBIE IIOTEPH HAIIOPA B CETH IO YYACTKaM.

7. OmnpenemnsiroTcsi CyMMapHBIE IOTEPH HAropa OT BBOJIA B 37[aHUE 10 HAMBbICIIEH
BOZIOpa300PHOM TOUKH JUKTYIOIIETO CTOSKA, U BEIYUCIISICTCS TPeOyeMbIil Harlop.

8. CpaBHHBAIOTCS BEJTMUYMHBI TPeOYEeMOro Haropa UrapaHTUPOBAHHOTO HAIIO-
paB Hapy)XHOH BOJOIPOBOIHON CETH, U OIpPEIENACTCS HEOOXOJMMOCTh YCTaHOBKU
MOBBICHTEJILHBIX HACOCOB.

3.1 OnpeaeneHue pacyeTHBIX Pacxoi0B

MaxkcumanbHbIi PaCYETHBIM PACX0[ XOJIOJHOW BOJbI HA YYACTKE CETH CIIEYET
OTIpeNeTh 10 hopmyJe:

qC :5.qoc.a (31)

r7e ° - pacdeTHBIN pacxo/1 XOJ0HON BOJBI, JI/C;
0o¢ - Pacxoj XOJIOMHOW BOJBI OJHUM IPUOOPOM C MAKCHUMAIBHBIM BOJONOTPED-
JeHueM (MCKIIIoYasi pacxo/l MOJIMBOYHOIO KpaHa), Ji/c, MpuHuMaeTcs 1o [1, npui. A,
Tabm1.A.2] unu mo tad. 1;
o - K03hDUITMEHT, OTIpeIeNIIeMbIi B 3aBUCUMOCTH OT YUCJIa MPUOOPOB U BEPOSAT-
HOCTH MX JIEUCTBUS P° Ha pacuyeTHOM ydacTKe U MpUHUMaeMsblil o [1, mpwi. b, Tab.
b.2], unu o ta6. 3



Taomuma 1
PacueTHbie pacXxo/ bl BOJBI U CTOKOB JJISI CAHUTAPHO-TEXHUYECKUX TIPUOOPOB

CanurtapHbie TPUOOPHI CexyHHbBIT Yacosolii Pacxon MunuMaabLHBIE
pacxol BOABI pacxon CTOKOB OT JUaMeTphbl, MM
o6pmﬁ XO0II XOJOJHOW | IPUOOPOB | MOABOIAKU OTBOJHBIX
a./c | qf, BOJIBI o Tpy0O-TIPOBO-
a/c qocyh,; A a/c JIOB
1. YMBIBAIEHUK CO CMECUTEIIEM 0,12 0,09 30 0,15 10 32
2.Molika co cMeCUTENIEM 0,12 0,09 60 1,0 10 40
3.BanHa co cMecHTENEM 0,25 0,18 200 11 10 40
4.YHWTA3 CO CMBIBHEIM Oa4KOM 0,1 0,1 83 1,6 8 85
5.I1onMBOYHBIN KpaH 0,3 0,3 1080 0,3 15 -
6. [TocynomoeuHas ManivHa 0,2 0,2 9 0,15 15 20
7. CtupanbpHas MallnHa 0,2 0,2 60 1 15 20

BepositHOCTh AeiicTBusl ipuOOopoB P°Ha ydacTkax ceTd, 00CTyKHBAIOIINX
OJIMHAKOBBIX MOTPEOUTENICH, CIIETYET ONPEENATh o (popmye

qQ° U (3.2)

C ) o
r71e J hry - PACUETHBIN pacxol XOJIOJHOW BOJBI IOTPEOUTENIMU B YaC HAaMOOJIBILIETO

BOJIONIOTPEOJICHUS, JI, MpUHUMaeMas coryiacHo [1, mpui. A, Tabi.A.2];
U - obmee uncio nmorpeduTeseii B 31aHNH;
N - o61iee unciio mprudopoB, 00CITYKUBAIOUIUX TOTPEOUTEIIEH.

U=k, (3.3)

rae K—4ucio KuIIbIX KOMHAT B 3/1aHUH;
O6m1ee uncio npudbopoB N mpruHUMAETCS MO MJIaHaM dTakKel 3/1aHusl.
B 3aBucumocTn ot BenmmuuHbl poussenenuss NPC onpenensiercs koaddumment
a 1o [1, mpuin. B], uiou mo tad. 3
Pe3ynpTaThl pacyeToB MO OMPEIEICHUIO PACYETHBIX PACXO0B M0 YYaCTKaM CETH 3a-
HOCSITCS B Ta0OJI. 2.
Tabmuia 2
Tabnuma ruipaBiIMuecKoOro pacyeTa BHyTPEHHET0 BOJONPOBOJIA
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Tabmura 3
3uauenus kodpduimenton a npu P <0.1 u mro6om yncie N

NP o NP o NP o NP o NP o
0,015 0,2 0,175 0,425 1 0,969 6,6 3,085 16,4 5,93
0,018 0,21 0,185 0,435 1,15 1,046 6,9 3,181 17 6,093
0,023 0,222 0,195 0,444 1,3 1,12 7,2 3,275 17,6 6,254
0,027 0,23 0,22 0,467 1,45 1,191 7,5 3,369 18,2 6,415
0,032 0,241 0,25 0,493 1,6 1,261 7,8 3,462 18,8 6,575
0,037 0,25 0,27 0,51 1,75 1,328 8,1 3,555 19,4 6,734
0,043 0,261 0,3 0,534 19 1,394 8,4 3,646 20 6,893
0,048 0,27 0,32 0,55 2,1 1,479 8,7 3,738 21,5 7,287
0,054 0,28 0,35 0,573 2,4 1,604 9 3,828 23 7,677
0,062 0,292 0,37 0,568 2,7 1,724 9,3 3,916 24,5 8,064
0,068 0,301 0,4 0,61 3 1,84 9,6 4,008 26 8,447
0,076 0,312 0,42 0,624 3,3 1,954 9,9 4,097 27,5 8,828
0,082 0,32 0,45 0,645 3,6 2,065 10,4 4,244 29 9,207
0,09 0,331 0,48 0,665 3,9 2,174 11 4,419 30,5 9,583
0,098 0,341 0,52 0,692 4,2 2,281 11,6 4,592 32 9,957
0,11 0,355 0,58 0,73 4,5 2,386 12,2 4,764 33,5 10,33
0,115 0,361 0,64 0,767 4,8 2,49 12,8 4,934 35 10,7
0,125 0,373 0,7 0,803 51 2,592 13,4 5,103 36 10,94
0,135 0,384 0,76 0,838 54 2,693 14 5,27 37 11,19
0,145 0,394 0,82 0,872 57 2,793 14,6 5,437 38 11,43
0,155 0,405 0,88 0,905 6 2,891 15,2 5,602 39 11,68
0,165 0,415 0,94 0,937 6,3 2,989 15,8 5,767 40 11,92

3.2. Omnpenenenne TMaMeTPOB TPYO U MOTEPb HAMOPA

[Tpu nBwkeHUM Mo TpyOaM MOTOK BOBI MPEOJOJIEBAET COMPOTUBIICHUE CHII
TPEHUsI IO IJIMHE TPyOOIPOBOAA U MECTHBIE CONIPOTUBJICHUS. Y Ka3aHHbIE CONPOTUB-
JeHus] 00yCIaBIMBAIOT JUHEHHbIE MOTEPU Hamopa 1o JyiuHe Tpydonposonaa Hi, M, u
NIOTEPU HAIlopa Ha MECTHBIE CONPOTUBIECHUS /1, M.

Jlnst pacuera yd4acTKOB BHYTPEHHHX CETEH BOAOIPOBOJIOB,IIPOCKTUPYEMBIX M3
CTaJIbHBIX BOAOTa30MPOBOJHBIX TPYyO HCMONB3YIOT TaOIUIBI[4], B KOTOPHIX JaHbI
3HAYCHUS yJIENBHBIX MOTEePh HAIOpa I, CKOPOCTU JBMXKECHUS BOJIBIVB 3aBUCUMOCTH OT
pacueTHOTO pacxoja (° u mpuHUMaeMoro auamerpa Tpyoomnposoza d. [Tpu mpoekTu-
POBaHUU YYaCTKOB BHYTPEHHETO BOJOMNPOBOAA M3 MOJUNponuieHoBbix Tpyo PPRC
UCTIOJIB3YIOT HOMOTpaMMel 1. 2.4. [3].

Juametpsl TpyO moaOMparOTCsl IO HOPMATUBHBIM CKOPOCTSIM. DKOHOMHUYHBIMU
CUMTAIOTCS CKOPOCTH JABHMKEHHUS BOJIbI B TpyOax BHYTPEHHUX BOJONPOBOJIHBIX CETEH
0,9 = 1,2 m/c.MakcumainbHast CKOPOCTh IBUXKEHUS BOJIBI B TPyOax B JKHIIBIX TIOMETIIE-
HUsX npuHuMaercs coryiacHo [Ipunoxennss U [1]. [Ipu 3ToM nomycTuMbIil SKBUBa-
JICHTHBIN YPOBEHb LIyMa JJIs *KHJIBIX KOMHAT B HOuHOe BpeMs coctaisieT 30 nb.

JIuneiiHble MOTEpU HAMIOpa B CETU MOJCYUTHIBAIOTCS 1O (hopMyIie
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?Hli: lei'li’ (3.4)

rJie | - yeapHbIe IOTePH HaIropa, M, mpuHuMaembIie 1o [3], [4];
| - nmuHA pacueTHOTO ydacTka, M.
i

BennunHy noteps Haropa B cet ., Hi » M ciienyer onpenensts o gpopmyite

1

1 1
leHtotli =Z£H|i (I+k)+h, M (3.5)
rie Ki -ko3hduImenT, yYuThIBaIONINN MECTHBIE CONIPOTHUBIICHHS, 3HAUEHHE KOTOPOTO
IPUHUMAETCS PABHBIM:
0,3 - B ceTsax X035 HUCTBEHHO-MTUTHEBBIX BOJIOMPOBOIOB KUIIBIX M OOIECTBEHHBIX
31aHU;
0,2 - B ceTsix 0OBEIMHEHHBIX XO35ICTBEHHO-TIPOTHUBOIOXAPHBIX BOJAOIPOBOIOB
KHJTBIX ¥ OOIIECTBEHHBIX 3[JaHNUM, & TAKXKE B CETIX IIPOU3BOJICTBEHHBIX BOJIOTPOBOIOB;
0,15 - B ceTsiX 00BEIMHEHHBIX MIPOXU3BOICTBEHHO-TIPOTUBOIIOKAPHBIX BOJIOIIPOBOIOB,;
0,1 - B ceTx NpOTUBOIOKAPHBIX BOJIONPOBOJIOB;
h - moTepu Hanopa B c4eTYMKAX BOJIBI, M.

3.3. Bb10op 1 pacyeT C4eTYUKOB BOAbI

Jlns ydeTa pacxojia BOJIbl Ha BBOJIaX B 3/1aHMsI, HA OTBETBJICHUSX CETH, ITOJIBO-
JSAIIAX BOAY MOTPEOUTEINSIM, YCTAaHABIMBAIOTCSA BOJOCUETUUKU. [IpuMEHsIIOT cueTun-
KU CJICYIOIINX TUIIOB: CKOPOCTHBIE KPbLIbUYATHIE, CKOPOCTHBIE TYPOHUHHBIE.

JlnameTp yCIIOBHOTO MPOXOJa CUETUYHMKa BOJBI CICAYET BBIOMPATh HUCXOMS W3
CpPEHEYAaCOBOTO pacxo/ia BOJbl 32 CYyTKH, KOTOPBIM HE JOJKEH MPEBBINIATH IKCILTya-
TallMOHHBIA PacxXoJl, MpuHUMaeMbli 1o Tabj. 12.1 [1] unu Tabi. 4 HaCTOAIIMUX METO-
JIMYECKUX YKA3aHUM.

Tabmuua 4
XapaKTCpI/ICTI/IKI/I CUETUYHNKOB BObI
Tun Huametp IMMapameTpsl
CYeTyMKa | yCIIOBHO- | DKc- PacuerHbie ITopor Makcu- I'mppaBnuyeckoe  compo-
ro Ipo- | miya- cpenHecy- YYBCTBH- | MaJbHBIA | THBJICHHE CUETYHKA S TIpH
xoja Tal. TOYHBIE pac- | TEeIbHO- o0peM pacxoze
CYETYMKA, | pacXoA | XOAbl BOABI | CTH, BOABI 32
3 3
" BOfil, | MeyT S I T RV CYe S I ETSE
1 2 3 4 5 6 7 8
Kpbiib- 15 1,2 3-10 0,015 45 1,11 14,4
YaTble 20 2 9-25 0,025 70 0,4 5,18
IoCT 25 2,8 24-35 0,035 100 0,204 2,6
6019-83 32 4 34-50 0,05 140 0,1 1,3
40 6,4 49-78 0,08 230 0,039 0,5

13
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OkoHyanwue tadmn. 4

TypOunu- 65 17 148-410 0,6 610 0,0063 810*10°
HBIC

TOCT 80 36 400-680 07 1300 0,002 246*10°
14167-83 100 65 650-900 1,2 2350 5,0%10° 766*10°

CpenHedacoBOi pacxo/] XOJIOAHOM BOABI 3a CYTKHU (7°, M/4, CIELyeT ompese-
JATh 110 hopMyIie
— qﬁ m U (36)
T 1000-24’

q

r71e (um’- CPEAHECYTOUHBINA PACXO/ XOJOAHON BOMBI, JI, MOTPEOUTEIEM, TPUHUMAECT-
cst o mpuit. A, tabi. A.2 [1].

B coorBercTBUM ¢ ykazaHusMU M. 12.16[1]cueTdnk ¢ MPUHATBIM JUAMETPOM
HAJJICKUT MPOBEPSITH HA MPOITYCK MAKCUMAJIBHOTO (Pacue€THOT0) CEKYHTHOTO pacxo/ia
BozbL. [loTepu Hamopa B CYETUUKE XOJI0THOM BOJIBI, M, OIIPENEIstoTCs 1o hopmyie

h:S.(qC)z, (3-7)

rae ° — MaKCUMaTbHBIA PACYETHBIN PAcXO0 XOJIOTHOW BOJIBI, TPOXOIAIINAN Yepe3 BO-
JIOCUETYHK, J1/C;

S - TUAPABIMYECKOE CONPOTUBIEHHE CUETUYMKA ITPU PACXOJE HCUMCIAEMOM B M>/4
WK B JI/c, mpuHUMaeMoe 1o Tabi. 12.1 [1] uiau tabi. 4 HACTOSIIMX yKa3aHHH.

[ToTepn Hamopa mpu MPOIYCKE BOJIbI HA XO3SIMCTBEHHO-TIUTHEBBIE HYXKIbI B
KPBUIbYATHIX CUETYMKAX HE JOJKHBI MPEBBIIATh 5 M, B TYpOMHHBIX — 2,5 M, a Mpu
MPOIYCKE PACYETHOTO PAcCX0/ia Ha XO3SMCTBEHHO-TIUTHEBBIE HYXbl C YUETOM MOJa-
4K BOJIbI Ha MOKapotyiieHue - 10 m.

Ecnu BbIOpaHHBIN CUETYMK HE COOTBETCTBYET ycioBusM 1. 12.16 [1], To k yc-
TaHOBKE CIieyeT MPUHUMATh CUETYUK C OJMMKANUIIINM OOJBIIUM JUAMETPOM IO COp-
TaMEHTY.

OOBO/IHYIO JIMHHUIO Y CYETYMKOB XOJIOAHOW BOJBI (32 MCKIIOUYEHUEM HHJIUBH-
JTyaJIbHBIX KUJIBIX 3IaHUN) CIIeayeT MpeycMaTpuBaTh, €CIIH:

- UMEETCS OAWH BBOJI BOJOMPOBO/IA B 3/1aHUE;

- CYETUYHUK BOJIbl HE PACCUMTAH HA MPOIMYCK PACYETHOTO pacxojia BOAsI (¢ yue-
TOM PacXoja BOJIbI HA MOXKAPOTYILIECHHE).

Ecnu X035 CTBEHHO-TIPOTUBOIOXKAPHBIN BOJONPOBOA 000PYI0BaH JIByMsl BBO-
JaMH, UMEIOUIUMHU M3MEPUTENbHbIE YCTPOMCTBA, TO Ha BBOJAX BOJOMPOBOAA HEOO-
XOJIMMO TIpelycCMaTpUBaTh YCTAHOBKY OOPATHBIX KJIAMAHOB.

C Kaxmaoil CTOPOHBI CUETUYMKOB CIIEIyeT MpeaycMaTpUBaTh MPSIMbIC YYaCTKU
TpyOONPOBOOB, JUIMHA KOTOPBIX OIMPEAENSAETCS B COOTBETCTBUU C FOCYJapCTBEHHBI-
MU CTaHJIAPTaMH HAa CUETUYMKHU BOJbI, BEHTWJIN WIH 3aBUKKU. MexXay CUETYUKOM U
BTOPBHIM (MO JIBM>KEHUIO BOJIbI) BEHTHJIEM WM 3aJBHKKOM ClIEIyeT YCTaHaBJIMBAThH
CITyCKHOM KPaH U KOHTPOJIbHBIA MAaHOMETD.
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Puc. 2. Kpbuib4aThlii cCueTUYMK BOJIBI
3.4. OnpenesieHue TPedyeMoro Hamopa

Tpebyemsiit Hanop H,y,, M, IUIS1 CHCTEM BHYTPEHHETO X039 CTBEHHO-IIUTHEBOIO
BOJIOIIPOBO/IA ONPEAEISIOT IO PopMyJIe

1
H,,=H +21Htoui +Hunp, , M (3.8)

riae H.co, - TEOMETpHUECcKasi BBICOTA MOJaYH BOJIBI, M, OT OCH Hacoca WJIM BBOJIa B3/a-
HUE 10 TpeOyeMOro (JIMKTYIOIIET0) CAHUTAPHO-TEXHUYECKOTO TPUOOpa;

I
2 Hiot 1, - TOTEpH HAMoOpa B CETH, M,
1

Hnp - nanop (naBieHue) nepes IUKTYIOIMUMIPUOOpOM, MPUHUMAEMBINTIO Tac-
MOPTY MPOU3BOIUTENS WU TT0 pekoMeHaaruu 1. 8.21 , M Bo.CT.

ITpu H,,,>Hg 1a 0,5 - 2,0 M., H00XOAMMO HPOBEPUTH BO3MOKHOCTh YBEJIUYE-
HUSI JUAMETPOB BBICOKOHAIPYKEHHBIX YYACTKOB CETH C LIEJIBI0 COKPAILECHUS IMOTEPH
HAIopa B CETU U CHUKEHUS BEJIMYMHBI TPEOYEMOT0 Hanopa.

Hg- HauMeHbIINI rapaHTUPOBAHHBIN HAMOpP B HAPYHOW BOJAONPOBOAHOMN CETH

(mpuBenEeH B 3aaHKH).

ITpu H,,,> Hgbonee uem Ha 2,0 M HEOOXOAUMO YCTPONCTBO MOBBICUTEIBHOU
HacocHo# cranuu (ITHC).

B cucreme X03s1iICTBEHHO-IIPOTUBOMOKAPHOTO U Pa3ACIbHOIO MPOTUBOIIOXKAP-
HOTO BOJIOTIPOBO/a TpeOyemblit Hamop B cetu H",,, M, onpenensior no ¢popmyre

HY =H +XH _ +H™, M (3.9)

n
mp 2eom 1 tot I

rae H...,- TeoMeTpudeckas BbICOTa MOaud BOJIBI, M, OT OCH Hacoca MJIM BBOJIa B3Jia-
HUE 10 TpeOyeMOoro (JUKTYIOIIETO) MOXKAPHOTO KpPaHa,
il

Y. Hyt; — TIOTEpH Hamopa B CETH, M, CKJIaJILIBAIOTCS U3 MOTEPh HAopa Ha ydacT-
1

KaxX, 4epe3 KOTOpbIE MPOXOAUT CyMMAapHbI pacxoj Ha MOKApPOTYIIEHUE U XO3SICT-
16



BEHHO-TIMTHEBBIC HYXK/IbI U TIOTEPh HAIMOpa HA y4acTKax JI0 JUKTYIOIIEro MOKapHOTO
KpaHa MpHU MPOIMYCKE pacxoja Ha MOXKapOTYIICHUE;

Hi"® - cBOGOHBII HAaMOp Y BHYTPEHHErO MOKAPHOTO KpaHa, 00ecreynBaronuii
MOJTyYE€HHE KOMITAKTHBIX IMOYKapHBIX CTPYH B camMOil BBICOKOM W yJQJICHHOM 4YacTH
3/IaHUs, TPUHUMAETCSI PaBHBIM BBICOTE MTOMEIICHUS, CUUTAasI OT T0JIa JO HAWBBICIICH
TOYKH TIEPEKPHITHS, HO HE MCHEE:

6 M - B JKUJIBIX 1 OOIIIECTBEHHBIX 3JAHUAX BBEICOTOH 10 50 M;
8 M - B )KHJIBIX 3JJaHMAX BBICOTOMH cBBIIIE 50 M;
16 M - B 00OIII€eCTBEHHBIX 3JaHUIX BBICOTOH CBEIIIE 50 M.

ITpu H",,> HygHEoO6x0auMO yCTpOHCTBO HACOCHOW YCTaHOBKHM C MPOTHUBOIIO-
YKapHBIMH HACOCAMHU.

['mapocTaTuyeckuii Haop B CHCTEME XO3AMCTBEHHO-IIUTHEBOIO M XO3SICT-
BEHHO-TIPOTUBOIIO>KAPHOTO BOAOIIPOBOJIa HA OTMETKE HauOOoJee HU3KO PacloIOKeH-
HOTO CaHUTAPHO-TEXHUYECKOro MpUOOpa He JOJKEH MpeBblaTh 45 M B. cT. ['uapo-
CTaTUYECKUN HAIoOp B CHUCTEME pa3JIeIbHOTO MPOTHUBOIIOXKAPHOIO BOJONPOBOJA Ha
OTMETKE HamOoJiee HU3KO PACIOJIOKEHHOIO IMOXKApPHOIO0 KpaHa HE JOJDKEH MpPEBbI-
mrath 60 M B. CT.

3.5. PacueT moBbICUTEIbHBIX HACOCHBIX YCTAHOBOK

HacocHbie ycTaHOBKM (KpOM€ TMOKapHBIX) HE JIOMYCKAETCs pacrojiarath IMoj
KUJIBIMA TIOMEIIEHUSMH, JIETCKUMU KOMHATaMM JIETCKHX CalioB, sAciied, pabouyumu
KOMHATaMH aIMUHUCTPATUBHBIX 3aBEACHUN U JPYTUMHU MOJTOOHBIMU MTOMEIICHUSMHU.
Wx cnenyeT pacmnonarath B OT/I€IbHO CTOSIIIIUX MTOMEIICHUSX HIJIA TETIJIOBBIX MTyHKTaX
OOMJIEPHBIX, KOTENbHBIX. [IpOTHBOIIOKApHBIE HACOCHBIE YCTAaHOBKH MOXKHO pa3Me-
aTh B TIOJIBAJIC WJIM TEXHUYECKOM ITOATONbE 3aHUH.

JIns cuctembl BHYTPEHHETO XO3SIMCTBEHHO-NIUTHEBOTO BOJOMPOBOJA HACOC
o0MpaeTcst N0 MPOU3BOIUTENBHOCTH (p , JI/C U Hanopy Hp, M onpexnensiemomy 1o
dbopmye

Hp =H,, - Hg, M (3.10)

rae Hyg- HaumeHbIInii rapaHTUPOBAHHBIN HANoOp B HApy>KHOH BOAOIPOBOAHON CETH
(mpuBeneH B 3aaHUM),M;
H.,p - TpeOyeMblii Hanop, AJIsE CUCTEM BHYTPEHHETO XO351ICTBEHHO-IIUTHEBOTO BO-
JOIIPOBOJIA, M.
[IpoTuBOIIOKApHBIE HACOCHI NMPUHUMAIOTCAIIO IPOU3BOAUTEIBHOCTH, PAaBHOU
CyMMapHOMY pacxoAy Ha IMOXKapOTyLIEHUE U XO3SWCTBEHHO-TIUTHEBBIE HYK/Ibl U Ha-
nopy H"p, M, onpenensiemomy o opmyie

H% =H"%y - Hg., M (3.11)
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KonnuecTBo pe3epBHBIX HACOCHBIX arperaToB CIAEAyeT MPUHUMATh COTJIACHO
TpeboBanmsim 1. 13.15 [1]. B HacocHBIX CTaHIUAX, IS TPYIIIBI HACOCOB OHOTO HAa-
3HAYECHUS, MTOAAIOIIUX BOJY B OJIHY U Ty )K€ CETh, YUCJIO PE3EPBHBIX arperaTon ciie-
JyeT MPUHUMATD:

- B HACOCHBIX CTaHIIMSIX ISl KaTeropuu BojgocHaOxkeHus | — 2 en.;

- U1 KaTeropuu BogocHaoxkenus |1 — 1 ex.

B HacoCHBIX CTaHIMAX MPU YCTAHOBKE TOJBKO IMOYKAPHBIX HACOCOB CJEAYET
MPUHUMATh OJUH PE3CPBHBIN MOXKAPHBIA HACOC WJIM arperaT HEe3aBHCHMO OT 4YHCia
pabouux HacocoB wiu arperatoB. [logbop HacOCOB ciieayeT OCYIIECTBIAThH MO KaTa-
JJoraM HacoCOB.

Hacocel ¢ ntuamerpoM HarHeratenabHoro natpyoka no 100 MM BKIIOYMTEIBHO
JIONyCKaeTCsl yCTaHABIIMBATh BJOJb CTEH U MEPEropoIok 0e3 Mpoxojia MEeX1y CTCHOU
U arperatoM, Ho Ha pacctossHuu He MeHee 200 MM OT dhyHIaMeHTa 37aHus.

JI1s1 CHIDKEHMS [ITyMa HaCOCHBIC arperaThl ClIeAyeT YCTaHaBIUBaTh Ha BUOPOU-
30JIUPYIOIIMX OCHOBaHMAX. Ha HamoOpHBIX W BCACHIBAIOIIMX JIMHUAX CIIEAYET Mpemy-
CMaTpUBaTh YCTAaHOBKY BHOPOM30JHUPYIOIIUX BCTABOK.

Puc. 3. IloBbicuTENBbHASE HACOCHASL YCTAHOBKA C TPEMS BEPTUKAJIBHBIMU
HAcOCaMH U THUPOITHEBMAaTHUYECKUM 0aKoM

Ha nHamopHO¥ TUHUW yCTaHABIMBAIOT OOPATHBIN KJIAllaH, MAHOMETP U 3arop-
HYIO apMaTypy, a Ha BCAChIBAIOIIEN — 3aIIOPHYIO apMaTypy.

4. KOHCTPYUPOBAHUE CETE BHYTPEHHEN KAHAJIN3AIIUA

B xunmbix u OOIIECTBEHHBIX 3JaHUSX YCTPAWBAIOT XO3SHCTBEHHO-OBITOBYIO
CHUCTEMY BOJIOOTBEJICHHUS U BHYTpEeHHUE BOJAOCTOKH. Crioco® mpokiaaku TpyOompo-
BOJIOB OTKPBITBIA WJIM CKPBITBIA. B JKMJIBIX 37aHUSAX YCTaHABIMBAIOTCS: YHHTA3bI,
MOWKH, BAHHBI, YMBIBAJIbHUKH.
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OTBOA CTOYHBIX BOJ MpEIyCMaTpUBAETCS, KaK MPaBUIIO, IO CAMOTEUHBIM TPY-
oorpoBoaM. Marepuan TpyO BRIOMPAIOT B 3aBUCHMOCTH OT COCTaBa M TEMITEPaTyPhI
CTOYHBIX BOJl, TP€OOBaHUH K MPOYHOCTU TPYOOTIPOBOIOB.

Jlnst ycTpoiicTBa BHYTpPEHHEW KaHAIU3alMU KUIBIX U OOIECTBEHHBIX 3/IaHUN
MPUMEHSIOTCS CIIETYIOIIUE TUIIBI TPYO:

— 4YyT'yHHbIE KaHaJIu3aluoHHBbIE pacTpyOHbie TpyObl mo I'OCT 6942 - 98 nua-

metpom 50, 100, 150 mm, aymmHOM oT 500 10 2200 MM,

— YyryHHbIE KaHalIM3alMoHHBIE TpyObl SML, Ge3pacTpyOHbIe, MPOU3BOAUTEND

Saint-Gobain o cranmapty DINEN12056,

— TpyObI mosmnponuieHoBbie (PP) kananuzarnuonnsie [OCT 32414-2013,
— TpyOs nomuBuHIIXIOpUAHbIe (PVC) kanamu3ammonnsie [OCT 32412-2013
— moymdTIiieHoBeie TpyOsl (PE) mo 'OCT 18599 - 2001 amamerpom ot 50 mo

300 mm, mmuHOM 6000 MM 13 moaudTUIIeHa Hu3Koro napneHus (ITH/).

JIist coeiMHEHUsT YyTYHHBIX M TJIACTMACCOBBIX TPYO pa3HBIX NUAMETPOB, U3-
MEHEHHUS HAMpaBJICHUS U PUCOCTUHECHHSI IIPUOOPOB MMPUMEHSIOTCS (haCOHHBIC YACTH.
@dacoHHBIE YaCTH BBITYCKAIOT CICTYIOIINX THIIOB:

— otBozsl - mox 90, 110, 135, 150 rpamxycos,
— TPONHUKHU KOCHIE, U MPSIMBIE,

— KPECTOBHHBI KOCHIC U TIPSIMBIE,

— Tepexojibl, My(ThI, OTCTYIIHI,

— PpEeBU3UU, IPOYHCTKH,

— THUIPABINYCCKHUE 3aTBOPHI.

Ha cetsix BHyTpeHHel ObITOBOM KaHATU3AIMK JJII IPOYUCTKU TPYyOOIIPOBOIOB
YCTaHABJIMBAIOT PEBU3UHU U TIPOUUCTKH:

1) mpu OTCYTCTBUH Ha CTOSKAX OTCTYIIOB PEBU3MH PAa3MEINAOT B HU)KHEM U BEPX-
HEM dTaKaX, a TP HATMYUN OTCTYIIOB TAKXKE U B BBIIIEPACIIONOKEHHBIX HAJl OTCTYITAMA
ATaXKax, MPUYEM PEBU3UH JIOJDKHBI pacriojiaraThCsl Ha BBICOTE 1 M OT 1mosia 10 IeHTpa pe-
BU3UH, HO HE MeHee yeM Ha 0,15 M BbItiie 0opTa mpucoeMHIeMOro mpruodopa;

2) B KWIBIX 3JITaHUSAX, BBICOTON Oo0Jiee 5 3Taxkel, peBU3MH Ha CTOSKAX JOJDKHBI
OBITH YCTAHOBJICHBI HE PEXkKeE, YeM uepe3 3 ITaka;

3) B HayaJie y4acTKOB (10 JBM)KEHHUIO CTOKOB) OTBOJHBIX TPYO MpHU YKCIIC TPH-
COEIMHSEMBIX MPUOOPOB TPU U OoJIee, MO KOTOPHIMH HET PEBHU3WH, CIEAYET TIpeay-
CMaTpHUBATh MIPOUYUCTKY;

4) Ha MOBOPOTaX TOPU3OHTAILHBIX YYaCTKOB CETH MPH yIjax MOBOpoTa OoJiee
30° 1OJKHBI MPOEKTUPOBATLCSA PEBU3HHU HMIIU IIPOYUCTKH.

Ha ropu3oHTaNbHBIX Y9aCTKaX CETH KaHAJIM3AIMK HauOOJBIINE JOITYCKaeMbIe
PACCTOSIHUSL MEXKIY PEBU3USAMH WM MPOUYUCTKAMH CIIEyeT MPUHUMATH COTJIACHO
tabmuie 18.1.[1] uiu tabmurie 5.

B 31aHMsAX peKOMEHIYyEeTCS IPUMEHATh CAHUTAPHBIC MPUOOPHI, MTO3BOJISIOIIHEC
OCYIIECTBIISATH MPOKJIATKY OTBOJIHBIX TPYO HaJ] TOJIOM (YHUTA3bI C KOCHIM BBIITYCKOM).

OTBOAHBIC KaHAIM3AITMOHHBIC TPYOBbI HE JIOMYCKAETCS MPOKIAIBIBATH IO I10-
TOJIKOM JKHJIBIX TTIOMEIICHHH, KyXOHb, CTIAJIbHBIX KOMHAT | T.]I.
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B Hauane OTBOAHOMN JIMHUM U Ha MOBOPOTax ¢ yrioM > 30° ycranapnusarorcs
IIPOYNCTKH JJIs1 yCTPAHEHUS 3aCOPOB.

CTOsKM NPUHUMAIOT CTOYHBIE BOJBI OT OTBOJHBIX JIMHUI CO BceX ATaxen. OHU
YCTaHABJIMBAIOTCS B MECTAX PACHOJIOKEHUSI MPUEMHUKOB CTOYHOM KUAKOCTH U IO
BO3MOYKHOCTH OJIKE K NMPUOOpYy, OTBOJALIEMY HanOoJiee 3arpsi3HEHHBIE CTOYHbBIE
BOJIbI, OTKPBITO WU B O0OpO31aX.

JlnaMeTp CTOsIKa B >KHJIBIX JIOMax IO BCEH BBICOTE JOJKEH ObITh HE MEHbIIIE
HanOOJIBIIErO AUAMETPA OTBOJAHON TPYOBI, MPUCOSAUHIEMON K CTOSIKY.

BepxHsisi yacTh KaHaJIM3AIMOHHOTO CTOSKA MEPEXOIUT B BBITSDKHYIO TPYOY,
KOTOpasi BBIBOAUTCS BbIlIe KpoBIH Ha 0,3 M - OT IUIOCKOW HE 3KCILTyaTUPYEMOM
kpoBny; 0,5 M - oT ckatHO# kpoBnu; 0,1 M - oT 00Ope3a cOOpHON BEHTHIISAIIMOHHOMN
1axThl. BRITSDKHBIEC TPyOBI BBITIOJIHAIOTCS AUAMETPOM, PABHBIM JIMAMETPY CTOSIKA.

Tabmauma 5
HawnGospime omyCcTUMBIE PACCTOSTHUS MEXKITY PEBH3USIMU WU MPOYHCTKAMU
TOPU30HTAJILHBIX yUaCTKaX CETH KaHAIM3aIluN

Juamertp Paccrosinue,M,MexX 1y pEBU3USIMUUIIPOYNCTKAMUB3aBUCUMO- Bun yer-
TpyOOmpo CTHOTBUIACTOYHBIX BOJ poiicTBamIs
BOJIa,MM [TpousBoacTBen- | boiToBBIE M MPO- [Tpou3BoacTBEH- IpoBe-
HbIe He3arpss- U3BOJICTBEH- HbI€,co/iepKalue 0ob- JEeHUATIPO-
HEHHBIE U BOJO- |HBICOMM3KHEKHUM | IIOEKOJIMYECTBOB3BELICH- YUCTKH
CTOKHU HBIXBEIIECTB
50 15 12 10 PeBuzus
50 10 8 6 [Ipouuncrka
100-150 20 15 12 PeBusus
100-150 15 10 8 [Ipouuncrka
200 25 20 15 PeBusust
u 6onee

Kananu3anoHHble BBITYCKH OTBOJAST CTOYHYIO KUJIKOCTh OT CTOSIKOB 32 Ipe-
JIEJIbI 3/IaHUSI B CMOTPOBOM KOJIOJIEL] ABOPOBOM WMJIM BHYTPUKBAPTAIBHOM CETH.

JnameTp BbIIMyCKa JOJKEH OBITh HE MEHEE JuaMeTpa CTOSAKA, a YroJ Mpucoe-
JUHEHUS K JBOPOBOM KAaHAJIM3AIMOHHOM CETH HE MEHEE 90° (cumTas Mo JBUKECHUIO
CTOUYHBIX BOJ). BhIMycku pacmornararoT mo BO3MOXHOCTH C OJHOW CTOPOHBI 3IaHMS
MEePICHIUKYJIIPHO HAPY>KHBIM CTeHaM. B >KWJIBIX 37aHUSIX MPOEKTUPYIOT, KaK Ipa-
BUJIO, OJINH BBIMYCK HA CEKIIUIO, KOTOPHINA BHIBOJSIT BO JIBOP.

B npeaenax 31aHus BBITYCK MPOKJIAABIBACTCS MO MOTOJIKOM MOJiBajia, Mo CTe-
HE WJIKM HaJ| TI0JIOM I0/IBaJa.

JInuHa BBIMTyCKA OT CTOSIKA WJIM MPOYUCTKU JO OCH CMOTPOBOTO KOJIOJIA JBO-
POBOIl KaHAIM3AIMOHHOW CETH JIOJKHA OBITh HEe Oosiee 8§ M MpU  TUaMETPE BBITYCKA
50 MM u He Oonee 12 M ipu guamerpe 100 mm.

[Ipu Oosblieil AJiMHE BBIMYCKAa HEOOXOIMMO MpeaycMaTpUBaTh YCTPOUCTBO
JIOMIOJTHUTEJILHOTO CMOTPOBOTO KOJIOIIA.
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B Mecrtax mpuHCOeAWHEHHS BBITYCKOB K HAPY)KHOW KaHAJIM3AIIMOHHOW CETH
JOJDKHBI TIPETyCMAaTPUBATHCS CMOTPOBBIE KOJIOAIBI, BHYTPEHHUE THAMETPBI KOTOPBIX
CclielyeT IPUHUMATH:

- s Tpy6 nuametpom 10 200 MM nipu riryOuHe ux 3anoxkeHust 10 2m - 700 mwm;
- s TpyO muamerpom 6oitee 200 MM mpu TiTyOrHE uX 3anmokenus 6osee 2 M- 1000
MM.
KaHanu3aimoHHbIE BBIMYCKH YCTPaWBAIOTCS, KaK MPaBWIO, M3 KaHAIW3AIMOHHBIX
MOJIMMEPHBIX TPYO 1ytst HapyxkHbIA KaHanu3auu ['OCT P 54475-2011.

4.1. OnpenesieHne pacyeTHBIX PACX0/0B CTOYHbIX BOJI

3a pacyeTHBIN NMPUHUMAETCS MAaKCUMAJIbHBIN CEKYHAHBIA PACX0Jl CTOYHBIX BOJI
q°, 11/c, KOTOPBIi CIETyeT ONPEACTISTh:

- 0151 CMOSAKO8 CHUCTEMbl KaHAIM3allud MaKCHUMAJIbHBIH PacYeTHBIA Pacxo]l
CTOKOB , JI/C, OTIpeIeIsieTCs Kak CyMMa OOIIero MaKCHMAaJIbHOTO PacueTHOTO pac- X0/1a
CTOKOB , JI/C 1 MAaKCUMaJIbHOTO CEKYHJIHOTO pacxoja OT mprubopa ¢ MakCH- MaJIbHBIM
BOJIOOTBEJICHUEM , JI/C, BbIOMpaeMbIiM 1o Tadiuiie A.1 [1], mo dpopmyse

q° =g +q5, (4.1)

©t 51/, craenyer onpese- IATh

OO01muMii MaKCUMaJTbHBIN pacueTHBIN pacxo BOJbI (
o ¢popmyiie

q'=5q;" - (4.2)

e, q¢" - HanOOJBIINI CEKYHIHBIM pacxo BOAbI(0OMIHIT) OAHUM MPUOOPOM (HUCKITIO-
Yasi pacxXo/l MOJIMBOYHOIO KpaHa), JI/C, MpHHUMaeMbIi 1mo Ttadi. A.2 [1];

o - KodPuIMeHT, onpeaensieMplii B 3aBUCUMOCTH OT YMCIia TPUOOPOB HBEPOAT-
HoCTH MX AeiicTeus P npunnmaemslii mo a6, b.2[1] nium Tadm. 3.

BepostHocTh nelicTBus ipubopos PP ciieyet onpenensts mo gpopmyiie

tot qT, -y

— T

~ 3600 - N (4.3)

rae %y - oOLMiA pacyeTHBIM Pacxo BOILI, JI, IOTPEOUTENIEM B Yac HaUOOJIBIIETO

BOJIOTIOTPEOJICHSI, TPUHUMAaEMbIH 110 Tadumie A.2 [1];
U - obmiee unciio motpedureneii B 31aHNN;
N - oGriee uncio mpudOpoB, 0OCITYKUBAIOIIUX TOTPEOUTEIECH.

- 0Nl 20PU3OHMANILHBLIX OMBOOHBIX MPYOONPOB0008 CUCTEMbl KaHAIA3AIUU
pacUeTHBIM PacXoioM SIBJSIETCS pacxof °-, Ji/c, 3HaYeHHUE KOTOPOTO BBHIYHCISIOT B

3aBUCUMOCTHU OT YHCJIa CAHHUTAPHO-TCXHUUYCCKUX HpI/I60pOBN, MPUCOCAMHCHHBIX K
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NPOCKTUPYEMOMY YYaCTKy CETH, W JUIMHBI 3TOTO y4acTka TpyOorposoaal, M, 1o
dbopmyie

wiL

sL C!]r K s,2
= + .

tot _
hr

q
omnpeenseMsrid coraacHo 1. 5.10 [1].

Ks- koadduiuenT, npuHruMaeMblii o tadi.5.1 [1] uau tabn. 6, B 3aBUCHMOCTH
OT YHUCJIa MPUOOPOB HA PACUYETHOM yUaCTKE U €T0 JIJINHBI;

052 - pacyeTHbI MaKCUMaJIBbHBIHA pacxo]] CTOKOB, JI/C, OT TPUOOpa ¢ MaKCUMallb-

rIe OO MaKCHMaJIbHBIN 4acOBOM pacxo/] BOJbI Ha PACUETHOM Y4acTKe, M>/4,

HOMEMKOCTBIO (IS YKHIIOTO JIoMa 3TO BaHHA), MpUHUMAaeMbId 1o Tad. Al [1].

OO0mumit MaKCMMaJbHBIN YacOBOM pacxo/1 BOJbI HA PACYETHOM Y4aCTKE TOPU30H-
TaJIbHOTO TPYOOIPOBOJIa onpeAensieTcs no hopmye

tot _ tot _
th _O'OOSqO,hr @ hr (45)

rae oy, - o0mmit pacxon BOABI, J/4, CAHMTAPHO-TEXHUYECKHM NPUOOPOM, NPHHHU-

q
MaeMbIii 1o Tipmil. A, Tadm. A.2 [1];

Opr - KOO PUIMEHT, onpeieseMblil B 3aBUCUMOCTH OT YKCJia IPUOOPOB U BEPO-
STHOCTH UX MCIIOJIL30BaHMs P, mpuHUMaeMbli 1o Tadi. b.2 [1] wm tabm.3

BeposTHOCT HCTIOB30BaHMS PUOOPOB ISl CUCTEMBI B IIEJIOM OTIPECIISIETCS
o ¢hopmyiie

tot 3600 . PtOt . qtgt
Py = (4.6)

qO,hr

Tao0mura 6
KoaddunmenTis onpeneneHus: pacdeTHOTO pacxo/aa Ik TOPU30HTAIBHBIX

OTBOJIHBIX TPYOOIIPOBOJIOB
3nauenusaKsapul, m
Im 3m Sm ™ 10m I5m 20m 30m 40m 50m
0,61 0,51 0,46 0,43 0,40 | 0,36 0,34 0,31 0,27 0,25
8 0,63 0,53 0,48 0,45 0,41 | 0,37 0,35 0,32 0,28 0,26
12 | 0,64 0,54 0,49 0,46 0,42 | 0,39 0,36 0,33 0,29 0,26
16 | 0,65 0,55 0,50 0,47 0,43 | 0,39 0,37 0,33 0,30 0,27
20 | 0,66 0,56 0,51 0,48 0,44 | 0,40 0,38 0,34 0,30 0,28
24 | 0,67 0,57 0,52 0,48 045 | 0,41 0,38 0,35 0,31 0,28
28 | 0,68 0,58 0,53 0,49 0,46 | 0,42 0,39 0,36 0,31 0,29
32 | 0,68 0,59 0,53 0,50 0,47 | 0,43 0,40 0,36 0,32 0,30
36 | 0,69 0,59 0,54 0,51 0,47 | 0,43 0,40 0,37 0,33 0,30
40 | 0,70 0,60 0,55 0,52 0,48 | 0,44 0,41 0,37 0,33 0,31
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100

0,77

0,69

0,64

0,60

0,56

0,52

0,49

0,45

0,40

0,37

500

0,95

0,92

0,89

0,88

0,86

0,83

0,81

0,77

0,73

0,70
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4.2. 'mapaBauYecKuil pacyeT BHYyTPEHHUX KAHAJIU3ALUMOHHBIX ceTel

Ha3naueHue ruipaBIMyecKkoro pacuera - onpeieJiecHue TMaMeTpoB U YKIOHOB
JUTSl OTBOJHBIX TOPU30HTAIBHBIX TPYOOIIPOBOIOB.

JlnaMeTp KaHATM3alMOHHOIO CTOSIKA OMPEIEISIOT C YYETOM IPOITYCKa pacyer-
HOTO Pacxoj/ia CTOYHOU KHUIKOCTH, a TAKKE C YUYETOM HEIOMYIIEHHUs CPhIBA TUIpaB-
JMYECKHUX 3aTBOPOB B CAHUTAPHBIX MPUOOpaxX, MPUCOEANMHEHHBIX K JAHHOMY CTOSKY.

JlaHHbIE MO MPOMYCKHOM CIOCOOHOCTH BEHTHJIMPYEMBIX U HEBEHTHIIUPYEMbBIX
KaHaJM3aI[MOHHBIX CTOSIKOB U3 Pa3UYHbIX MaTepHaJIOB MpuBeneHbl B Tabmumax K.1-
K.8 mpuioxenus K [1].

JlnaMeTp BBITSKHOM 4acTH OJAHOTO KAHAIM3ALMOHHOIO CTOSIKA JIOJKEH OBITh
paBEH MaMeTpy 3TOro ctosika. [Ipu oObeIMHEHUN TPYMIIbI CTOSAKOB €AMHON BBITSIK-
HO 4acThIO €€ TUaMeTp U JUaMeTp COOPHOro BEHTWISILIMOHHOTO TPyOONpoBoaa ciie-
JyeT MIPUHUMATh PABHBIMH HAaWOOJBIIEMY JUAMETPY CTOSIKA U3 00bEAUHSIEMON TPy -
TBI.

B 3maHusix nomyckaercs yCTPOWCTBO HEBEHTUIIMPYEMBIX KaHAM3AIIMOHHBIX
CTOSIKOB/TPYIINBI  CTOSIKOB M(WJIM) HEBEHTUJIMPYEMbBIX KaHAJIU3AIMOHHBIX CTOS-
KOB/TPYIIIBI CTOSKOB C BO3AYUTHBIMH KJIarniaHaMmHu. [Ipy TpOeKTUPOBAHUN B KUITBIX UIIH
OOIIECTBEHHBIX 3aHUSIX CUCTEM BHYTPEHHEW KaHAIM3allMUd C HEBEHTWJINPYE- MBIMU
CTOSIKAMU JIOJDKHO OBITH BBIMIOJIHEHO YCJIOBHE COXpPAaHEHHS pPEXHUMa BEHTHIIA-
HMAHAPYKHON CETH KaHAJM3allMd B COOTBETCTBUHM C 1. 18.25[1], kK KoTOpOM IpHCOe-
JUHSIOTCS BBIITYCKH M3 3TUX 3/IaHUM.

Bb160p pacyeTHOro ykjiaoHa , CPEAHEN CKOPOCTH CTOYHOM KHUAKOCTH , M/C, U
HanoHeHus h/d ciegyeT mpou3BoAUTh TaKUM 00pa3oM, 4TOOBI OBLIO BBITIOJIHEHO YC-
JIOBHE, XapaKTEPU3YIOILEe PEXUM CAMOOUUIICHHS B O€3HAIOPHOM TpYyOOIpoBoOIE:

v-\/gz K, 4.7)

rae h— BbICOTa HAMOTHEHUS TPYOOIPOBO/Ia CTOYHOM KHIKOCTHIO;
K= 0,5 — ans TpyOOIIpoBOAOB U3 MOJIUMEPHBIX MaTEPHAIIOB,;
K=0,6 — 151 TpyOOTIPOBOIOB U3 IPYTHUX MATEPHATIOB.
[Ipu 3TOM CpenHssi CKOPOCTh ABUKEHHUSI CTOKOB JI0JKHA ObITh HE MeHee 0,7m/c
(camoouwmIaroIias), a HarmoJIHeHUe TpyoonpoBo10B — He MeHee 0,3.
B Tex ciydasix, KorJa BHIMOJIHATH BBIIIICHA3BAHHOE YCIOBUE HE TIPEICTaBISICT-
Csl BO3MOXKHBIM M3-32 HEJOCTATOYHOTO Pacxoja CTOYHBIX BOJ, Oe3pacuéTHBIC ydacT-
KU TpyOOMpOBO/a caeIyeT IpoKIaasBaTh ¢ yKiaoHoMm 1/d.
Bennuunel D, V, i, h/d Ha ropu3oHTaNbHBIX y4acTKaX peKOMEHIYETCs OIpeie-
JSTH TO TaONuIe Uil TUAPABIMYECKOTO pacueTa OE3HAMOPHBIX TPYyOOIPOBOIOB
[Tpunoxenue 2, Tadm. I1. 2.1.
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5. YCTPOHUCTBO IBOPOBOHN U BHYTPUKBAPTAJIbHOU
KAHAJM3AIIMOHHOM CETH

JIBopoBasi 1 BHYTPUKBapTaJbHAs KaHAIU3AUMOHHAS CETh CIIY>)KUT JJIsl TprUemMa
CTOYHOM >KUJIKOCTHU OT 3/IaHU Yepe3 BBIITYCKH U TPAHCIIOPTUPOBKHU B YIUUHYIO CETh.

[Ipu 3acTpoiike KUIIBIX KOMILJIEKCOB U MUKPOPAliOHOB BMECTO JABOPOBOM CETH
YCTpauBalOT BHYTPHUKBAPTAJIbHYIO KaHAJIM3AIIMOHHYIO CE€Th, IPUHUMAIONIYIO CTOKH
OT BCEX 3/IaHMM KBapTaja W paiioHa U TPAHCHOPTUPYIOIIYIO CTOYHYIO BOAY B YJIU4-
Hyt0 ceThb. [logkimioueHne ropoackoil ceT BO BCeX Cilydasix JellaeTcs uepe3 KOH-
TpobHbIi konojen (KK), kotopslii pacnonaraercs Bo 1Bope Ha paccrosinuu 1,5 - 2,0
M OT KpaCHOW JIMHUU 3aCTPOVKH.

JIBOpoOBasi 1 BHYTpUKBapTajibHasl KAHAIU3ALMOHHAS CETh MPOKJIAAbIBAKOTCS, KaK
IPaBUJIO, MApAJIJIENIbHO (PYHIAMEHTY 3/1aHUs HA PaCCTOSIHUM 3 - 5 M OT HETO.

HavanbHas rnmyOuHa ceTu onpeaensercs ryOuHOM 3a10KEHUs BbIyCKa B Ha-
yaje CeTH, KoTopas npuHumaercs Ha 0,3 M BbllIe r1yOUHBI IPOMEpP3aHUs TPYHTA, HO
He meHee 0,7 M OT OTMETKH TJIAaHUPOBKH J0 BepXa TPyObI (IIEIbITH).

JIBopoBasi ceTh MPOKIIAIbIBAECTCA U3 KEPaMUYECKHX, acOECTOLIEMEHTHBIX WU
MJIACTMACCOBBIX TPYO.

[To ycnoBUsIM MPOYUCTKY MOA3EMHBIX TPYOOIIPOBOJOB AMAMETPHI TPYO TBOPO-
BOIl ceTu MpuUHUMAIOTCS HE MeHee 150 mm.

Ha nBopoBO# ceTu ycTpanBarOTCs CMOTPOBBIE KOJOJIbI: B MECTaX MPUCOEHH-
HEHUs BBIIYCKOB W3 3/1aHMI, HA BCEX MOBOPOTAaX, B MECTAX M3MEHEHHUS YKJIOHOB U
JMaMETPOB, B MECTaX MPUCOEAMHEHUSI OOKOBBIX OTBETBJICHHM, Ha MPSIMBIX y4acTKax
cetu 1yt TpyO D = 150 MM He pexe uem depes3S m.

BbokoBble TMHUYU TPYOONPOBOAOB K KOJOALAM pa3periaeTcsi IPUCOESIUHSATD MO/
yriom He MeHee yeM 90° Mesx Iy 0CSIMU BXOISIMINX U BBIXOSALIMX U3 KOJIOALA TPYO.

[IpucoenrHeHne TBOPOBOM CETH K YIMYHBIM KOJUIEKTOPAM PEKOMEHIYETCS JAe-
JaTh TaKUM 00pa3oM, 4TOOBI JIOTKH ABOPOBBIX CETEH HAXOAMIMCh HA OJJHOM YPOBHE C
MOBEPXHOCTBIO BOJIBI [TPU PACUETHOM HAIOJHEHUHU B YIMYHOM KOJUIEKTOPE.

I'mapaBnrueckuii pacyer IBOPOBOM U BHYTPUKBAPTAIBHON CETH CIIEAYET MPOU3-
BoauTh 0 [Tpunoxxenwnro 2, Tadun. I1. 2.2. 3a pacueTHbIN pacXoj Ha y9acTKax MPHHUMA-
€TCSl MAKCUMAJIBHBIN CEKYHIHBIIM pacXoJ] CTOUHBIX BOA (°, onpeessieMslii 1o (4.4).

CrerneHp HamoJHEHUs JOJKHA OBITH He Ooisiee 0,6, ykioH - ot 0,007 mo 0,15,
CKOPOCTh JABMXKEHHS CTOUYHBIX BOJ - oT 0,7 10 4,0 m/c.

Pacyer nBOpOBOM M BHYTPUKBAPTAIBHOM KaHAJIW3ALMOHHOM CETH MPOBEPHUTH
Ha BBITIOJHEHUH ycioBus (4.7).

Pe3ynbTarhl ruApaBIMdecKoOro pacueTa cBoaircs B (Tabi. 7).

Ha ocHoBanuu pacuetoB (Tadi. 7) ctpoutces npoduiib JBOPOBOI KaHAIM3AIIHH.

OTMmeTKa JI0TKa MEpPBOTO KOJIOALA OMPENEISETCS B 3aBUCHUMOCTH OT OTMETKH
JIOTKa TPYOBI BBIITYCKA.
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Tabmura 7
['mapaBnuyecknii pacyeT KaHAIN3aNOHHON CETU

- Ot™meTkn Otmetku | I'myOuna 3a-

o nlol = 3EMJIU, M JIOTKa, M JI0KEHUS, M
8 o s Q2=
s| 2| 2lgl=lg|>| &
S| Zs|8 2 858

2 [Sa] (0] Q ]

> 8| 2| &8l e B & = = T = = &

= o ) < an) Q 6 S 0 8 < & T < =

S E| 5| 2 |> B QI 2 FE| Fo|l 22| "ol 8 x5

= | H| s < = | o = N 2N 2N & |N =2 o 2

S S S| 2| o ” m ” = ” m
o = O | &
=

112|345/ 6|78 9 10 11 12 13 14

Ha npo¢uie n1BopoBoii KaHATM3aIUKN YKa3bIBAIOTCS: OTMETKU 3€MJIH, JIOTKOB TpYyO
B KOJIOJILIAX, TITyOMHBI UX 3aJ10KEHUS, TUaMETPhl, YKIOHBI, JJIMHBL U MaTepuai Tpyo.
[Mpumep noctpoenus mpoduiist TBOPOBOM KaHATU3AIMOHHOM CETH MpHUBEICH B [6].
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INPUJIOKEHUE 1

HcxoaHble TaHHBIE 17151 MPOEKTHPOBAHUA
Taomuna I1.1.1

Homep BapmanTa (nBe mocieanue mudpbl HOMEpa 3a4eTHOW KHHKKH)

Hcxonupie maHHbBIE

1 2 3 4 5 6 7 8 9 10
1. BapuaHT reHruiana 1 2 3 4 5 6 1 2 3 4
2. Ne BapmaHTa 1utaHa TUIIOBOTO dTa)a 1 2 3 4 5 6 7 8 9 10
3. UYwucno staxei 8 9 10 11 12 8 9 10 11 12
4. Och cUMMETpUHU 8 10 9 9 8 7 1 9 9 11

5. OTHOocuTenpHas OoTMeTKa mosa 1-ro 1,0 0,9 1,2 0,8 1,1 1,2 0,9 1,3 1,0 0,9
3Ta)xa

6. I'myOuna mpoMep3aHusi, M. 1,4 1,7 1,4 1,6 1,5 1,4 1,6 1,3 1,6 1,7
7. AGCOIOTHBIE OTMETKH MTOBEPXHO- 102,00 | 104,00 | 106,00 | 108,00 | 112,00 | 114,00 | 114,00 | 117,00 | 119,00 | 118,00
CTH 3eMJIU y 31aHus: z1 u 22 , m. 103,00 | 105,00 | 107,00 | 109,00 | 111,00 | 113,00 | 115,00 | 118,00 | 120,00 | 119,00

8. mamerp TpyObl rOpOJICKOr0 BOJO- 150 200 250 250 200 150 200 250 300 300
MPOBOJIA, MM.

v

9. 'apantupoBanubplii Hamop B ropona- | 0,28 0,25 0,23 0,28 0,32 0,23 0,39 0,21 0,10 0,31
CKOM BogomnpoBoje, MIla.

10.lnametp TpyObI ropoackoit kananu- | 500 450 400 350 300 600 350 500 450 450

3aliu, MM.

11. I'nyObuna 3ano0’keHuss Tropoickoi | 3,5 2,5 2,7 2,8 3,0 3,2 2,9 2,8 2,7 2,9
KaHaJU3aluu, M.

12.YKJIOH TOPOJICKO¥ KaHATU3ALHH, . 0,0032 0,0025 0,0038

13. 3nauenus: I, M 14,0 14,5 15,5 12,0 14,0 14,5 15,0 16,0 15,5 16,0
I, M 15,0 14,5 14,0 15,5 12,0 14,5 14,0 15,5 15,0 15,5
I3, M 13,5 13,8 14,0 14,5 13,0 15,5 16,0 15,7 14,3 14,5

la,™m 11,4 12,8 15,7 10,5 11,0 13,5 15,5 10,0 17,5 10,5
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[Mponomxenne Tadm. I1.1.1

Hcxonupie naHHbBIE

Howmep BapmanTa (nBe nociennue uudpel HOMepa 3a4ETHON KHUKKH)

11 12 13 14 15 16 17 18 19 20
1. BapuaHT resruiana 5 6 1 2 3 4 5 6 1 2
2. Ne BapmaHTa 1utaHa THIIOBOTO dTa)a 11 12 13 14 15 16 17 18 19 20
3. Yucno staxen 8 9 10 11 12 8 9 10 11 12
4. Och cuMMeETpUHU 9 8 9 1 1 1 9 9 9 9
5. OrtHocurenpHass orMeTKa moia l-ro 1,0 0,9 1,2 0,8 11 1,2 0,9 1,3 1,0 0,9
JTaxka
6. ['myOuna npomep3aHusi, M. 1,4 1,7 1,4 1,6 15 1,4 1,6 1,3 1,6 1,7
7. AGcomorHbie orMeTkd ioBepxuoctu | 104,00 | 106,00 | 106,00 | 108,00 | 110,00 | 112,00 | 116,00 | 119,00 | 119,00 | 118,00
3eMiH y 31aHust: Z1 u z2 | M. 103,00 | 105,00 | 107,00 | 109,00 | 111,00 | 113,00 | 115,00 | 118,00 | 120,00 | 119,00
8. Huamerp TpyOBl rOpOICKOrO BOJO- 150 200 250 250 200 150 200 250 300 300
MIPOBOJIA, MM.
9. 'apanTupOBaHHBIN HATIOP B TOPOI- 0,15 0,25 0,20 0,28 0,32 0,23 0,39 0,21 0,20 0,31
ckoM BojgonpoBojie, Mlla.
10.luamerp TpyOBI TOpOACKO# KaHanu- | 500 450 400 350 300 600 350 500 450 450
3aI[iu, MM.
11. I'myObuna 3anokeHuss TOpojacKo | 3,5 2,5 2,9 2,8 3,0 3,2 2,9 3,8 3,7 3,1
KaHAJIM3aI1H, M.
12.YKIIOH TOPOACKON KaHaTU3aIH, 1. 0,0032 0,0025 0,0038
13. 3naueHus: l1, M 14,0 14,5 13,5 11,0 14,0 14,5 15,0 12,0 15,5 12,0
I2, M 15,0 14,5 14,0 15,5 15,0 14,5 14,0 15,5 15,0 15,5
I3, ™M 13,5 13,8 14,0 14,5 15,0 15,5 16,0 15,7 14,3 14,5
la, M 9,4 12 9,7 10,5 11,0 9,5 19,5 10,0 11,5 10,5
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MNPUJIOXEHMUE 2
Taomuma I1. 2.1.

TaOmu1s! A1 THUIPABIMYECKOTO pacueTa 0e3HaMOPHBIX TPyOonpoBoa0B u3 nojunponmieHa DN = 110 mm

Pacxo0 scuoxkocmu o, n/c, u ckopocmu ', m/c, npu ykione mpybonpogooa

h/d 1=0,01 1 =0,012 1 =0,014 I =0,016 1 =0,018 1 =0,02 1 =0,025

Qs v Qs v Qs v Qs \4 Qs v Qs \4 Qs \4
0,3 1,564 | 0,721 | 1,747 | 0,805 | 1,916 | 0,884 | 2,074 | 0,956 | 2,221 | 1,024 | 2,362 | 1,089 | 2,685 | 1,23
0,4 2,744 | 0,855 | 3,061 | 0,953 | 3,355 | 1,045 | 3,628 | 1,130 | 3,882 | 1,209 | 4,125 | 1,285 | 4,684 | 1,45
0,5 4,125 | 0,960 | 4,598 | 1,070 | 5,036 | 1,172 | 5,443 | 1,267 | 5,822 | 1,355 | 6,183 | 1,439 | 7,014 | 1,63
0,6 5592 | 1,039 | 6,229 | 1,157 | 6,819 | 1,267 | 7,367 | 1,369 | 7,878 | 1,463 | 8,365 | 1,554 | 9,482 | 1,76
0,7 7,008 | 1,091 | 7,804 | 1,215 | 8,540 | 1,329 | 9,224 | 1,436 | 9,861 | 1,535 | 10,469 | 1,629 | 11,863 | 1,84
0,8 8,203 | 1,113 | 9,132 | 1,239 | 9,993 | 1,356 | 10,792 | 1,464 | 11,536 | 1,565 | 12,246 | 1,662 | 13,875 | 1,88
0,9 8,926 | 1,096 | 9,939 | 1,220 | 10,877 | 1,335 | 11,748 | 1,442 | 12,559 | 1,542 | 13,332 | 1,637 | 15,107 | 1,85
1,0 8,251 | 0,960 | 9,196 | 1,070 | 10,072 | 1,172 | 10,885 | 1,267 | 11,644 | 1,355 | 12,367 | 1,439 | 14,028 | 1,63

Pacxoo srcuoxkocmu gs, n/c, u ckopocmu V, m/c, npu ykione mpyoonpogooa
h/d 1 =0,03 I = 0,035 1 =0,04 I =0,045 1 =0,05 1=0,1 1 =0,15

Qs \4 Qs v Qs v Qs \4 Qs v Qs \4 Qs \4
0,3 2,977 | 1,373 | 3,246 | 1,497 | 3,496 | 1,612 | 3,730 | 1,720 | 3,951 | 1,822 | 5,729 | 2,642 | 1,077 | 3,26
0,4 5,188 | 1,616 | 5,652 | 1,761 | 6,082 | 1,895 | 6,486 | 2,020 | 6,866 | 2,139 | 9,924 | 3,091 | 12,239 | 3,81
0,5 7,763 | 1,807 | 8,452 | 1,967 | 9,091 | 2,116 | 9,692 | 2,256 | 10,256 | 2,387 | 14,791 | 3,442 | 18,219 | 4,24
0,6 |10,490 | 1,949 | 11,417 | 2,121 | 12,276 | 2,281 | 13,083 | 2,430 | 13,841 | 2,571 | 19,931 | 3,703 | 24,533 | 4,55
0,7 | 13,120 | 2,042 | 14,276 | 2,222 | 15,347 | 2,389 | 16,353 | 2,545 | 17,297 | 2,692 | 24,886 | 3,874 | 30,616 | 4,76
0,8 | 15,343 | 2,082 | 16,693 | 2,265 | 17,944 | 2,435 | 19,118 | 2,594 | 20,222 | 2,744 | 29,082 | 3,946 | 35,771 | 4,85
0,9 |16,708 | 2,051 | 18,179 | 2,232 | 19,543 | 2,399 | 20,823 | 2,556 | 22,026 | 2,704 | 31,686 | 3,890 | 38,980 | 4,78
1,0 | 15,527 | 1,807 | 16,905 | 1,967 | 18,183 | 2,116 | 19,383 | 2,256 | 20,511 | 2,387 | 29,581 | 3,442 | 36,439 | 4,24
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Tabnuia 11t rUAPaBINYECKOro pacyeTa 6e3HanopHbIX TpyOonpoBo1oB u3 Tpyd PragmaDN = 160 MM

Taomura [1.2.2
Pacxon xuakocTu @, 11/c, u ckopoctu V, M/C, IpH YKJIIOHE TPyOOIpoBoaa

h/d I = 0,004 I = 0,005 I = 0,006 I = 0,007 I = 0,008 I = 0,009 1 =0,010

gs V gs V gs V gs V gs V gs V gs V
0.3 1.9 0.5 2.3 0.6 2.6 0.7 2.8 0.7 3.1 0.8 3.3 0.9 3.6 0.9
0.4 3.5 0.6 4.1 0.7 4.6 0.8 5.0 0.9 55 1.0 5.9 1.0 6.3 11
0.5 5.3 0.7 6.1 0.8 6.9 0.9 7.6 1.0 8.2 1.1 8.8 1.2 9.4 1.2
0.6 7.3 0.8 8.4 0.9 94 1.0 10.3 1.1 11.2 1.2 12.0 1.3 128 | 1.3
0.7 9.1 0.8 10.5 0.9 11.8 1.0 12.9 1.1 14.0 1.2 15.0 1.3 160 | 14
0.8 10.7 0.8 12.3 0.9 13.8 1.1 15.1 1.2 16.4 1.3 17.5 1.3 18.7 14
0.9 11.6 0.8 13.4 0.9 15.0 1.0 16.4 1.1 17.8 1.2 19.1 1.3 203 | 14
1.0 10.7 0.7 12.3 0.8 13.8 0.9 15.2 1.0 16.5 1.1 17.7 1.2 188 | 1.2

Pacxon sxxuakoctu (s, Ji/c, u ckopoctu V, M/c, IpU YKIOHE TPyOOTIPOBOIa

h/d 1 =0,011 1 =0,012 1 =0,013 1 =0,014 i =0,015 1 =0,016 i =0,017

gs V gs V gs V gs V gs V gs V gs V
0,3 3.8 1.0 4.0 1.0 4.2 1.1 4.4 1.1 4.6 1.2 4.8 1.2 4.9 1.3
0,4 6.6 1.2 7.0 1.2 7.3 1.3 7.7 1.4 8.0 1.4 8.3 1.5 8.6 1.5
0,5 10.0 1.3 10.5 1.4 11.0 1.5 115 1.5 12.0 1.6 12.4 1.6 129 | 1.7
0,6 13.5 1.4 14.2 1.5 14.9 1.6 155 1.6 16.1 1.7 16.8 1.8 173 | 1.8
0,7 16.9 1.5 17.7 1.6 18.6 1.6 194 1.7 20.2 1.8 20.9 1.8 21.7 1.9
0,8 19.7 1.5 20.7 1.6 21.7 1.7 22.7 1.7 23.6 1.8 24.4 1.9 253 | 1.9
0,9 21.5 1.5 22.6 1.6 23.7 1.6 24.7 1.7 25.7 1.8 26.6 1.9 276 | 1.9
1,0 19.9 1.3 21.0 1.4 22.0 1.5 23.0 1.5 23.9 1.6 24.8 1.6 25.7 1.7




[Tponomkenue tadm. I1. 2.2

Pacxon sxxuakoctu QSs, Ji/c, 1 ckopocTu V, M/C, TIpH YKIIOHE TPyOOIPOBOIa

h/d 1 =0,018 1 =0,019 1 =0,02 1 =0,03 1 =0,04 1 =0,05 1 =0,06
gs V gs V gs v ~n V gs \Y gs \Y gs | V
03| 51 1.3 5.3 1.4 54 1.4 1.8 8.1 2.1 9.2 24 | 101 | 26

04| 89 1.6 9.2 1.6 9.5 1.7 11.9 2.1 14.0 2.5 158 28 | 17431
05| 133 1.8 13.7 1.8 141 1.9 17.7 2.3 20.7 2.7 23.4 31 | 258 34
06| 179 1.9 18.5 1.9 19.0 2.0 23.8 2.5 27.9 2.9 31.4 33 | 346 3.6
0.7| 224 2.0 23.1 2.0 23.7 2.1 29.7 2.6 34.7 3.1 39.1 34 | 43138
08| 26.1 2.0 26.9 2.1 21.7 2.1 34.7 2.7 40.5 3.1 45.6 3.5 | 50239
09| 285 2.0 29.4 2.0 30.2 2.1 37.8 2.6 44.2 3.1 49.8 35 | 548 3.8
10| 26.6 1.8 27.4 1.8 28.2 1.9 354 2.3 41.5 2.7 46.8 31 |516| 34

6v

Pacxon xumkoctu QS, j1/c, u ckopocTt V, M/c, ipu YKII0OHE TPyOOIIpoBoOIa

h/d i =0,07 1 =0,08 1 =0,09 =01 1=0,11 1=0,12 1 =0,13

gs V gs Vv gs Vv gs Vv gs Vv gs Vv gs | V

0,3| 11.0 2.9 11.8 3.1 12.6 3.3 13.3 3.5 14.0 3.7 14.7 38 | 15340

0,4 189 3.3 20.3 3.6 21.6 3.8 22.8 4.0 24.0 4.2 25.1 44 | 26.2| 4.6

0,5| 28.0 3.7 30.0 4.0 31.9 4.2 33.8 4.4 35.5 4.7 37.1 49 |38.7]51

0,6 375 3.9 40.2 4.2 42.8 4.5 45.2 4.8 47.5 5.0 49.6 5.2 | 51754

0,7| 46.7 4.1 50.1 4.4 53.2 4.7 56.2 5.0 59.0 5.2 61.7 54 | 643 | 5.7

0,8| 54.5 4.2 58.4 4.5 62.1 4.8 65.5 5.0 68.8 5.3 72.0 55 | 750|538

09| 594 4.1 63.7 4.4 67.7 4.7 71.5 5.0 75.1 5.2 78.5 55 | 818 5.7

10| 56.0 3.7 60.1 4.0 63.9 4.2 67.5 4.4 70.9 4.7 74.2 49 | 77351




MMPUJIO)KEHUE 3

OO0pa3ubl 3aN10JTHEHUS I TAMIIOB
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IMPUJIOKEHUE 4

I'paduyeckne 0003HaYEeHUS 371€MEHTOB BHYTPEHHUX CHCTEM BOJOCHAOKEHHUS U
BonoorBenenus mo 'OCT 21.205-93

BoaocHa0:xxenue
B 1- Boz1011poBO/T X0341CTBEHHO-TTUTHEBOU
B2— BogonpoBoA MPOTUBOIIOXKAPHBIN
B3- Boz1011poBOT TPOM3BOACTBEHHBIN
Crt B1-1- crosik BogonpoBoaa B1 no nopsnky nymeparuu 1-i
KB1-1- konoznen BogonpoBoaa Bl mo nopsiaky nymepanuu 1-i

TpyOonpoBoa — KpaH BOJ0Pa30OpHBIH ——
CoennHenue KpPaH ITOJIMBOYHBIN s
TpyOOIIPOBOIOB

KpaH NOKapHbIA 5 K
Tpy6omnpoBoa ¢ o
BEPTUKAJILHBIM CTOSKOM Cmecurenu:
[epeceuenue I CMECUTEND I MOMKH MK q>
TpyOOIPOBOIOB 1 — | ymbBambHMKa
TpyGomnpoBos B CMECUTENIb C JyIIEBOU
byTisipe CETKOM
TpyGomnpoBos B _—t1 CMECUTENIb C  JYyIIEBOU
CaJIbHUKE L CETKOM OOIIuil 1Ji1 BaHHBI

U YMBIBaJIbHUKA
BenTumb 3anopHeii e
(mnametpowm 15, 20, 25, 32, 40 mm) Hacoc @_
3a1BIKKA T Manomerp @
(mnametpom 50 MM u Oosee)

BubposcraBka -\ /\ /]
Knamnan oOpaTHblii _[:fi_ (apMUpOBaHHBIN PE3MHOBBIH IILJIAHT)

Bonmomep (cueTymk pacxona Boasl) — g
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BoaooTBenenue

K1- xananu3anust ObIToBast

K2— xanamu3anuga noxaenas

K3— kananuzanusi mpou3BOICTBEHHAS

Cr K1-1- crosik kananuzanuu K1 o nopsiaky aHymepanuu 1-it

KK1-1- kononen kananuzanuu K1 no nopsaky nymepanuu 1-ii.
Tpy06a pactpyOHas b

KaHaJU3alMOHHAS I'unpo3zatBop U‘
Mydra >C (cu(oH) KOJICHYATOro THIIA
[atpy6ok nepexotoii ') < (Mo, yMbIBaJIbHUKaAMU U
50x100  moiikamu)

Koneno ‘t I'unpo3zarBop (cudon) b'
(ns1s moBopoTa OyTBUTOYHOTO THIA (1101
TpyOonpoBoAoB Ha 90°) YMbIBAIbHUKAMHU U

MOWKaMHu)
OT1BOx
(nst moBOpOTa TPYOO- Tuaposzatsop (cupon) aus ™
MPOBOJOB BOJIOOTBEICHHS Ha 135°) BAHHBI
TporHUK NpsIMOU 'Fc PeBusus
(U1 CTOSIKOB) ¥ P ¥ R
TporHUK KOCOMU a [Ipouncrtka T Mp
(IpenmyIIeCTBEHHO
JUTSI TOPU30HTATBHBIX YU4aCTKOB)
KpecroBuna npsimast #‘
(111 CTOAKOB)
Moiika ID BopoHka BHyTpEHHETO BOJIOCTO-

1 Ka:

-KOJIIIAKOBast o ==
YMBIBaTbHUK J (1711 HEOKCIUTYaTHPYEMBIX |

KpPOBEJIb),
Banna o A -IIJI0CKast O _\.J_

(mns AKCILTYaTUPYEMBIX

KpPOBEJIb).

Vuuras Q W R
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MPUJIOXKEHHUE 5
[Tpumepsl 0popMIICHHS OCHOBHBIX 3JIEMEHTOB CUCTEM BOAOCHAOKEHHUS M BOJJOOTBEACHUS HA YEPTEkKE
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Puc.5.1. AkconomeTpuueckasi cxeMa BHYTPEHHETO BOJIOIIPOBOIA
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