Hacrosimee yue6HOe mocoOue npenHa3Ha4eHo JUisi CTYACHTOB MPH
BBINOJIHEHUH KYpCOBOI0 IIpoekTa «BogocHabxkeHue u BoJooTBe1e-
HUE )KUIION 3aCTPOUKI» 00y4aroluXcs 110 IporpaMmme MoAroTOBKU
OakanaBpoB, HanpaBiaeHUs «CTPOUTEIBCTBOY.

BBEJIEHHME

Lenpto KypcoBoli paOOTHI sBJIAETCS NMPHOOPETEHUE MPAKTHYECKUX HABBIKOB
IO IPOEKTUPOBAHHIO CUCTEM BOJIOCHAOXKEHHUS M BOJOOTBECHUS 31aHUH C yYETOM
COBpPEMEHHBIX TPeOOBaHHI OOIECTBA K OXpaHE OKPYKarOLIEH Cpe/ibl, palioHaIb-
HOMY WCIIOJIb30BAaHHIO BOJHBIX PECYPCOB, HANEXKHOCTH W OecriepeOoiHOCTH
MIPEAOCTaBJICHNUSI KOMMYHAJIbHBIX YCIYyT TpaskaaHam PO.

B ¢derpaine 2008 r. mo obpamenuro Munpernona Poccun Poccwmiickas acco-
IUAIs BOZOCHAOXKEHHUS ¥ BOZOOTBEICHHUS NPUCTYIIIIA K pa3pabOTKe KOHIETINH
@OUIT «Yucrast Bomay, KOTOpas OXBaTUT BECh KOMIUIEKC BOIPOCOB, CBSI3aHHBIX C
oOecrieueHre POCCHSIH YHCTOH BOAOH. [laHHO# mporpamMMol mpeaycMaTphBaeTcs
yCcTaHOBKa O00OpYIOBaHMA [UIS JOIOJHHUTEIBHON OTYHCTKH BOIBI, COXpaHECHHUE
BOJIHBIX OOBEKTOB M DKOCHUCTEM, a TAKXKE CO3JaHUC CIUHOMN (enepaabHOM CUCTe-
MBI MOHHUTOPHMHIAa M KOHTPOJISI KayecTBa BOABI HA BCEX ATalax OT BOJAOMUCTOYHHKA
JI0 IOTPEOUTEIISL.

Ocnognble npuHiUmbl koHuenuu GOUIT «Huctast Bogay:

- 00LIEIOCTYITHOCTh U IIPO3PAYyHOCTh IIPOTrPaMMBbI JJIsl KXKA0T0 Xxurtens Poc-

cum;

- CO3/1aHMe YaCTHOW MpaBoBOi 0a3bl B cpepe BOJOIOIB30BaHNS, IPUATHE Ha-
KeTa He0OXOIMMBIX 3aKOHOB Ha OCHOBE KOMIUIEKCHOTO ayAHTa OTpaciieBO-
'O 3aKOHO/IAaTEIIbCTBA;

MOJJIEP’KKA OTEYECTBEHHBIX IPOW3BOJIUTENEH MPOIYKIUH IS OTPOCIH
(Tpy6, 06opynOBaHMS, XUIMHUECKHX PEareHTOB), Pa3BUTHE IPOMBIIIIIIEHHBIX
MOIITHOCTEH BOJIN3U pa3MeIIeHHUs ChIPEBBIX PECYPCOB;

PaBHOAOCTYITHOCTh PETHOHOB K MHBECTHUIHSM, JUII 4ero HeoOXoauMa pas-
paboTka MexaHn3Ma (PMHAHCHPOBAHMS CHUCTEM BOJOCHAOXKEHHS M BOJOOT-
BEJICHHS C Y4ETOM IPHBIICUCHHUSI OIOPKETHBIX CPEJICTB YACTHBIX WHBECTH-
LW,

CO3/1aHUE PErHMOHAIBHBIX IIEJEBBIX MPOTPaMM TOATAMHOW MOJEPHU3AINI
CHCTEM BOJOCHAOXEHUsI M BOJOOTBEJCHHUS C YYETOM IpUBJIEYEHHS COO-
CTBEHHBIX PECYPCOB M BHEIITHUX 3aMMCTBOBAaHMH;

CO3/JaHNE TOCY/apPCTBEHHOTO OpraHa, OTBETCTBEHHOI'O 3a Pa3BUTHE CHCTEM
BOJIOCHA0)KEHHS ¥ BOJIOOTBE/ICHHUS.

CucteMbl BOJOCHA0KEHHUS U BOJIOOTBEACHHS SIBIISIOTCS 00513aTEIbHBIM aTpH-
OyTOM IMBHIN30BaHHOTO 00mecTBa. MX paboTa CymecTBEHHBIM 00pa3oM BIUSET
Ha JKM3HB JIO/IEH, TI03TOMY B IIpoIiecce IPOSKTHPOBAHUS HEOOXOIMMO IPUHIMATh

3



panroHaIbHBIE KOHCTPYKTHBHBIC PEHICHHS, COONIIOAATh TPEOOBAHUS HOPMAaTHB-
HBIX JIOKYMEGHTOB, MHUHUMH3HPOBATh OTPUIATEIILHOE BIMSHHE HA OKPYKAIOLIYIO
cpeny.

BonpmmHCTBO NMo/EH PEryNapHO MONB3YIOTCS BHYTPEHHUMH CHCTEMaMH BO-
JOCHAOXXCHMS W BOJOOTBEJACHUS M OT (YHKIHMOHHPOBAHWS CaHUTapHO-
TEXHHUYECKOTO 000pY/I0BaHMUS 3[JaHUH CYIIECTBEHHO 3aBHCUT YPOBEHb YIOBIETBO-
PEHHOCTH XU3HbIO HaceneHus PO.

[Ipu mpoeKkTHpOBaHUM CHCTEM BOJOCHAOXKEHMS M BOJOOTBE/ICHMS JAHHOM
KypCOBOH pabOThI MCHOJIB3YIOTCS Takue MokyMeHThl kak CaunlluH 2.1.4-1071-01;
CHull 2.04.01-85* u np..

Bynymuwm crienpanuctam B 06sact «CTpOUTENHCTBO» HEOOXOJUMO H3YYUTh
NPUHIUIBI YCTPOHCTBA CHCTEM BHYTPEHHETO BOAOCHAOXECHHUS M BOMOOTBEICHUS,
3HaTh OCHOBHBIE MaTepHaNbl M 000pyJOBaHHE, IPUMEHSIEMbIE NP UX MOHTaXKe:
TpyObl, (pacoHHBIE YacTH W apMaTypy, CAHUTapHBIE IPHUOOPHI U HACOCHI, 03HAKO-
MHTBCS C OCHOBAMH HX MPOEKTUPOBAHMS U pacdera.

I. ACXOAHBIE JAHHBIE JJIs1 MPOEKTUPOBAHMUSA

Kypcoast pabora BbInonHsiercs ¢ yuetoM aeitctytomero CIT 31.13330.2012
(CHuII 2.04.01-85 «BHyTpeHHHI BOJOMPOBO/ U KaHAIN3AIMS 3AaHHUI») 110 WHIHU-
BUAyaJIGHBIM 3aaHUsAM. VICXOIHBIC NaHHBIC UL PAacYeTOB W IMPOCKTHPOBAHUSL
CTYACHT NMPUHUMAET MO Taba. 1 B COOTBETCTBHH C HOMEPOM 3aJaHUs, Ha3HAUCH-
HBIM TIPETIOaBaTEIeM-KOHCYTETAHTOM.

leHrutaH y9acTka 3aCTpPOWKH B COOTBETCTBHH C HOMEPOM BapHaHTa 3aJaHHS
TMPUHUMACTCS TI0 TpriioxkeHnto 1. O0mue qaHHbIe:

BBICOTA 3TaXa OT moJia 0 mona h , =3 M;

BBICOTA TEXHUYECCKOI'O ITOAIIOIbA h n= 2 M. IIOHOHHI/ITCHBHLIC JaHHBIC:

- reorpaduueckoe IOJIOKEHHUE MECTa CTPOUTENBCTBA JKHJIOTO JloMa 00-

JIACTh)

- KOJIMYECTBO CEKLUi1

- OTMETKa JIHAa KOJIOJ[Ila HAapy>KHOIl BOJOIPOBOIHOIM CETH MPUHUMAETCSI B 3a-

BHCUMOCTH OT TITyOUHBI IIPOMEp3aHUs B JAHHOM PETHOHE.

II. COCTAB 1 OFBEM KYPCOBOM PABOThI

Pabora cocrout u3 rpaduyeckoit yactu (1 nuct ¢popmara Al) u cOporropo-
BaHHON pacueTHO-TOSCHUTENbHONW 3amucku (10-15 ¢. MamIMHONMCHOTO TEKCTa,
HarevyaTaHHOTO Ha OJTHOM cTOpoHe JucTa popmara A4).

I'padmueckas yacTb JOIDKHA COEPKATh:

1. [Tnan TumoBoro 3Taxa 31anus B Macmtade 1:100 ¢ HaHeCEeHHBIMH dJIEMEH-
TaMH CaHUTAPHO-TEXHHUYCCKUX CHUCTEM: CAHUTAPHBIX MPHOOPOB, BOIOMPOBOIHBIX
Y KaHAJU3aI[MOHHBIX CTOSKOB, PACIPEICIUTEIFHBIX H OTBOASIINX TPYyOOTIPOBOIOB
UT. I

2. I[Inan mojiBaa MM TEXHUYECKOTO MOMAIOIIbS C HAHECCHHBIMHU AJIEMEHTAMU
TpyOO-TIPOBOJIOB M CAHUTAPHO-TEXHUIECKOTO 000PYIOBaHUS HYJIEBOTO LIUKJIA.
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3. leHmian y4yactka ¢ HapyXHBIMU CETSMH BOJONPOBOJA U KaHAJIM3ALUH U

IEeHTPATLHBIM TeTUTOBEIM myHKTOM (L[TTI) B Mmacmtabe 1:500.

| ounaxorndi "Wo eHerHAY 19LHendeq (.

. ) ) ) ) ) . ) ) ) HINOE HOMIOWLO IEH BXBLE|
¢t 1T 0t 60 80 £0 90 S0 [4Y €0 0108da11 BIrOL MMLIWLO dUHMIAEd] ||
44 9t 5t A4 6¢ o L't ¢e ot 8 ‘on 9durdead 9100HHOIr00BE KEHIAA))

BH EMHELE ©XeLle 010901l IO 7 ILOW,

05's 0's S'y o'y g'e g's 0's S'y o'y g'e -10 OXMH ‘W ‘UUTTREUIBHEN HOMOT0dO]
BIITOLrON BM.LOL KUHINOIRE BHUQAL |

LAO/Ir | unh (BRIQO)

0S¢ 06T 0S¢ 06T 0S¢ 06T 0S¢ 06T 0S¢ 06T KIOLIDK | eH BUHAIQadLOIOY08 ewdop

9 J 3 6 0T 0T 6 3 ] 9 HMXBLE O41IIRUIOY]|
Y1 ort GET 0€T 14} 0ct ST1 0Tt S0T 00T Z BXEBLE Ol-] BIOL MMLINLQ)

W H arogoduor]

81 0c 9¢ 8¢ oe 0e 8¢ ve 0c 81 -0g woxorodoa g doureH yigHUKULHEdE ]|
05¢ 05¢ 05¢ 05¢ 0S¢ 05¢ 05¢ 05¢ 04¢ 05¢ .1 P erudounonos
00€ 00¢ oo 00€ 0S¢ 00¢ 0o 00€ 0S¢ 00¢ OLI °p HHTTRENIBHEY
THOMD

-rodoua erogoduogAdr ‘wn ‘drowenyy|

W'E NANOULY|

0T 8 9 ¢ 0 0t 8 9 4 0 -B€ MUHUI HOHORAN OY QUHEOLOOR ]|

4 T Z T b4 T Z T b4 T (+ BHELTIHAT 1Hendeq
17 () 6 8 L 9 S % € [4 T
(o) 6 8 L 9 S 1% € [4 T

QI9HHEY JI9HIOXO|]
HHETe WedOWOH OL MIIdLBERMO] |
T enuroe ],



4. BeikormupoBky y3na IITII ¢ HacocHpIMU arperaTamu, 0OBS3KO# TpyOompo-
BOJIOB U HEOOXOoAMMOM apMaTypoit B MacmTabe 1:50.
5. AKCOHOMETPHYECKYI0 CXeMy BOJONPOBOAHOHN cetn B Macmtabde 1:100 c
JIETATMPOBKOHN THITOBBIX TOJBOJIOB.
6. AKCOHOMETPHYECKYIO CXEMy KaHAJIM3AIIMOHHBIX CTOSKOB W JUKTYIOIIETO
BBIITyCKA W3 3IaHUs C TIOKa30M BCEX OTBOIHBIX JIMHUI B MacmTade 1:100.
7. IlpomonbHbli NPoGMIL BHYTPUKBAPTAILHOHN (IBOPOBOM) CETH KaHaIHM3a-
K B MacTadbe M rop =1:500, M gepr =1:100.
8. MoHTaHBIH y3en (10 yKa3aHHUIO MPEerojaBaTelis) CO BCeMU HE0O0XO MBI~
MU (paCOHHBIMH YACTSIMH.
PacueTHO-TIOSICHUTENbHAS 3aIIHCKa JOJDKHA COAEPIKATh:
1. O6uryro 9acTh C UCXOMHBIMU JAHHBIMHU JUTS TIPOCKTHPOBAHUS 1 00OCHOBA-
HHUEM IPHUHATHIX pelleHui mo pasnenam «BomocHabxenne» n «BomooTBeneHue»
(manee Bezme «Kanammzamus», Tak Kak KypcoBas pabora Kacaercs BHYTpeHHEU
CUCTEMBI KaHAIHM3ALWH 3IaHUN), a Tarke OnOIMorpaduyecKuii CIUCOK, BKIFOYA-
FOIIII HOPMATHUBHBIC TOKYMEHTHI.
2. Paznen «BomocHaOxeHHE», B KOTOPOM MPOU3BOIUTCS:
- BBIOODP CHCTEMBI XOJIOJJTHOTO BOJJOCHA0KEHHUS, CXEMBbI M KOHCTPYKLIUH CETH;
- BBIOOp 00OpPYHOBaHMS, MAaTEPHUAIOB, CIIOCO0a MPOKIAIAKH U COCIUHCHHUS
Tpy0;

- TUAPaBINYECKUH pacdyeT BOJONPOBOAHOM CETH, HACOCHBIX YCTAaHOBOK C
00s13aTeNbHBIM H300pa)KEHUEM PacYeTHOIM CXEMBI B MOSCHUTENILHOM 3amuc-
Ke ¥ COCTaBJICHUEM CIICII(PHUKANNN MaTEPHUATIOB H 000pyIOBaHUS.
3. Paznen «Kanamu3amus», B KOTOPOM IPOHU3BOIHUTCS:
- BEIOOp CXEMBI M KOHCTPYKIIMU CHCTEMBI BHYTpEHHEH KaHAIIN3aIIH;
- BBEIOOp 00OpYIOBaHUS, MaTEPHATIOB, CIIOCOOOB MPOKIAJKA M COCTUHCHUS
Tpy0;

- pacyeT U MPOSKTUPOBAHHE ABOPOBOW CETH KaHATU3AIIIH:

- ONKCAHHE OT/ACNILHBIX MOHTAXHBIX Y3JIOB C COCTABJICHHEM CHEeUU(pHUKAIIN
MaTepHaJIOB U 000PYAOBaHMS CUCTEMBI BHYTPEHHEH KaHAIU3aLNH.

I MMOATOTOBKA UCXOJHBIX TAHHBIX
JJIs1 IPOEKTUPOBAHUA

B cooTBeTcTBHU C KOTHYECTBOM CEKIMH BEIYEPUMBAETCS IUIaH THUIIOBOTO 3Ta-
’a. CTymeHTsl, oOyJaromuecs Mo creruaabHocTH «MHKeHep-pectaBpaTopy, mpo-
W3BOJAT NEPEIIAaHNPOBKY IMOMEIIEHUH 33JaHHOTO THIIOBOTO 3TaXka B CBSI3M C pe-
KOHCTPYKLIMEH 37aHMs 1O COTJIACOBAHUIO C TperopaBartesneM. [maHHMpPOBKY oc-
TaJBHBIX dTaKeH cieayeT NpHHUMAaTh OMHOTUIHON. [lnan moxBana wim TexHude-
CKOTO MOJIONbS CTYIEHTY HEOOXOIMMO 3apOSKTHPOBATh, OPUEHTHPYACH HA TUIaH
TUIIOBOTO JTaXa.

[osTakHbIe TUIAHBI, TUIAH IO/IBaja WM TEXHUYECKOTO ITOAIOJbS, TCHIUIAH
YYacTKa JTOJDKHBI OBITh COTIIACOBAHEI C TIPEIOIaBATEIICM.



IV.TPOEKTNPOBAHUE BHYTPEHHEI'O
XO0JIOJHOT'O BOAOITPOBOJA

1. Be16op cucTeMbl M cXeMbl BOJONPOBO/IA

BHyTpeHHHIT BOJONIPOBOJ SIBISIETCSI CUCTEMOM JKU3HEOOECTIeYeHUsI, MpeaHa-
3HAQUEHHOW ISl TT0/1aun TpeOyeMOro KOJIMYecTBa BOJbI, HEOOXOIUMOTO KadecTBa
Oecriepe0OItHO B T€UEHHMH BCEro IEepHOoJa SKCIUTyaTallud CUCTEMbI M 3JaHus, Il
OHa pa3MelleHa, TPU MUHUMAJIBHOM yliepOe 3/I0pOBBIO YeIOBEKa, OKpYKaromiei
cpene, ¢ HAMMEHBIINMH COIHAIbHO-SKOHOMUYECKUMH 3aTpaTaMU Ha CTPOHUTEIb-
CTBO H 3KCIUTyaTalHIo.

Cucrema BKIIFOUAeT B ce0s1 COBOKYITHOCTh YCTPOMCTB, 00ECIICUNBAIONINX I10-
JIy4€HHE BOJBI M3 HAPYKHOTO (TOPOJCKOTO, BHYTPUILIONIA0YHOT0) BOJOIPOBOIA
U ee 1mojavdy K Bogopa30opHOi apMaType, pacnoiokeHHol BHyTpH 3naHus (Puc. 1
u?2,2a).

T |
Q
o ~
~ =
—//
o J'—|>T—<
1 . KK I'KK
T BI 4 A1l
13
K 0
Topoockoti Topoockas
6000NPOGO0 JKunoii Oom KAHAmU3ayus
2250 400

Puc. 1. Cxema BomocHaOKEeHHUS U BOJOOTBEICHUS )KIJIOTO JOMa
BO — x03s1iicTBEHHO-TTUTEEBOW BOJOMPOBO, MTOAAOMINI 00mmii pacxos Boasl; B-1 — xo-
3sICTBEHHO-TIMTHEBOM BOIOIPOBOJT XOJIOAHOM BOIBI; B-2 — MpOTHBOMOKAapHBIA BOJOMPO-
BoJ; B-11 — monmBouHEIH BosonpoBo; T-3 - TpyOonpoBoa ropsiuet Boabl — mojaroniuii; T-
4 — TpyOONpOBO.I MOAAIOIIEH BOMIBI - HUPKYIAIMOHHBIN; K-1 — ObiToBast kanamm3arust; [[TTI
— LIEHTPaJIBHBIN TEMI0BOI MyHKT. K-2 — BHyTpEeHHUI BOIOCOOPHHUK.

B nanHO# KypcoBoil paboTe B KMIIBIX 3/IaHUSAX MPOCKTHPYIOT TOJBKO CUCTE-
My XOJIOJZHOTO XO3SHCTBCHHO-ITUTHEBOTO BOJAOCHA0KEHUS, YCIOBHO CYHTAs, YTO
TPYOOIPOBOJBI TOPSYETO BOJOCHAOKCHHS MPUHUMAIOTCS AHAIOTHYHBIX JHaMe-
TPOB H pa3MEIIAIOTCS B 3MaHUU MapajuIeIbHO TPYOOIPOBOJAM XOJOJHOTO BOJIO-
CHaOXCHUS.

CucteMbl BHYTPEHHETO BOJIONPOBO/A BKIIIOYAIOT BBOJBI B 3[aHKE, BOJIOMEP-
HBIC Y3IIbI, Pa3BOASIINE CCETH, CTOSKH, IOJBOJKH K CaHHTAPHBEIM IprOOpam,
HaCOCHBIE YCTaHOBKH, BOJOPa300pHYI0, CMECUTENIbHYIO, 3alIOPHYI0O U PETYINpPY-
IOLLYIO apMaTypy.

Br160op crucTtemMbl BHYTPEHHETO BOAOMPOBOAA MPOU3BOAUTCS C YIETOM TEXHHU-
KO-DKOHOMHUYECKHX, CAHUTAPHO-TUTHEHHMYECKUX M TPOTHBOIIOXKAPHBIX TpeOoBa-
HUMN.
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Puc. 2. OcHOBHBIE 37IEMEHTHI BHYTPEHHETO IEHTPAIN30BaHHOTO BOJOIIPOBOA
1 — nmpucoenuHEHNE K TOPOICKOMY BOJIOIPOBO.Y; 2 — BBOJ[ BOJOIPOBOJA; 3 — BOJO-
CYeTYHK; 4 — YCTAaHOBKA JUTSl ITOBBILICHHS HANIOPa; 5 — yCTPOUCTBO JUIs BHIPAaBHUBAHUS J1aB-
JICHHS B CETH; 6- BOJOHATPEBATEIHN; 7 — YCTPOICTBA ISl peryIMpOBaHHs TEMIIEpaTyphl; 8 —
MarucrpaibHas U pacrpeielITeNbHas CEeTH X0JIOAHOI BoAbl; 9 — nojaronye TpyoonpoBo-
IBI Topstaei Bozpl; 10 - DUpKyISIIMOHHBIE TPYOOIIPOBOABI ropsdeit Boasl; 11 — Bogopas-
OopHas U 3amopHas apMaTypa; 12 — moxxapHble KpaHsl; 13 — moskapHbIi cTosK; 14 — nupKy-
JIIUOHHBINA Hacoc; 15 — NoIMBOYHBIN BOJOIIPOBO/.
a

Puc. 2a. [IpyHuuMnuanbyHbeie cXeMbl cHaOKeHHs ropsiyeit U XoJ101HOH Bo10# 31aHKii pu
HCIIOJIL30BAHUM MECTHBIX BOJIOHATpEBRaTeNeH (a) U LIeHTPAIH30BAHHOM Harpese Bojsl (0)
| — BooMepHBIii y3em1; 2 — ceTh XOJIOAHON BOJbL; 3 — CeTh ropsiueii BoJbl; 4 — BOJOHArpe-
BaTeNb; 5 — MECTHBIH BOJOHATPEBATEND; O — IIUPKYISIIHOHHAS CETh; 7 — CMECHTEN.
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JIist sKuITeIX 3MaHuii MeHee 12 aTaxkell peKOMEHIyeTcs TMPUHUMATh TYITHKO-
BYIO CXEMY CETH C HI)XHEH pa3BOAKON BHYTPEHHETO BOAOMPOBOAA XOJOJHOM BO-
nel ¢ onauM BBogoM [CHulT 2.04.01-85%, m.9.1].

ITpn pa3paboTke cXembl BOAONPOBOJA HEOOXOAMMO BHHMATEIHHO H3YYUThH
IUTaHbI TIOABANA, STAXEH M PACIOI0KEHHE CAaHUTApHBIX MPHOOPOB, a TOCIE 3TOTO
OTIpEeNIeNIUTh MECTa PACIIONIOKEHHSI CTOSKOB Ha IUIaHE TUIIOBOTO 3TaXa.

BonornpoBoaHbIe CTOSKH IIelIecO00pa3HO pa3MellaTh COBMECTHO C KaHaU-
3allMOHHBIMU CTOSIKAMM B IIIaXTaX NPH UCIOJIB30BAaHUM CaHUTAPHO-TEXHUYECKHX
KaOWH 3aBOJICKOIO M3TOTOBJICHUS WJIM B HHIIAX IIPU COOPKE CTOSKOB U MOHTaXE
CaHUTapHO-TEXHUYECKUX YCTPOUCTB HA CTPOUTENHHOH IIOLIAKE.

B xakzolt kBapTHpe Ha IUIaHE 3Ta’ka CHHUM I[BETOM Pa3MEYaroT Pa3BOAKU TPY-
60MpPOBOAOB BHYTPEHHETO BOAOMPOBO/A OT BOJOIPOBOJHOTO CTOSIKA IO CAHUTAPHBIX
nipubopos (prc.3). Pa3zBopsmme TpyOOIpOBOIBI IPOKIAABIBAIOT BIOIb OrPAKIAIOIINX
KOHCTpyKnuii Ha BIcoTe 0.2.. .0.3 M HaI ITOJIOM ¢ YKJIOHOM K cTosikam He MeHee 0.002
NPH MOHTa)KE W3 OTJCIBHBIX JICMEHTOB HA CTPOMTEIHHOM IUIOMAIKE W Ha BBICOTE
0.9..1.1 M - npu MOHTa)ke CaHUTApHO-TEXHNUECKUX KabuH. [Ipokmanky Marucrpans-
HBIX Pa3BOJAIIMX TPYOOIIPOBOJOB, OOBEANHSIOIIMX BCE CTOSKH IIPU HWXKHEH pa3Boa-
K€ B M0/[BAJIAX, IPOU3BOJIAT OTKPHITO.

MarwucTpansHble TPYyOOIPOBOIBI MPOKIAABIBAIOT BIOJb BHYTpPEHHEW Kariu-
TalbHOI CTeHKH WM KojJoHH Ha 40...50 cM HmKe ITOTOJKA IOABajia, a OTBETBIIE-
HUS K CTOSIKaM MPOKJIABIBAIOT O] MPSIMBIM yIiIoM. TpyGorpoBOIbl KpEmsaTcs Ha
KPOHIITEHHAaX WJIM KpIOYKax. MaructpaibHble TPyOONpPOBOIBI MPOEKTHPYIOT C
ykaoHoM 0.002...0.005 B cTOpoHYy BBOJA B 3JaHUE AJISl CIyCKAa BOJBI U3 CUCTEMBI
BOJIOCHAOKEHHMS 31aHus. X COeANHSIOT C MMOJMBOYHBIME KpaHAMH JHAMETPOM 25
MM, KOTOpPbIE paclojaraioT ¢ Hapy>KHOM CTOPOHBI 3/laHMs B HHIIAX HA BBHICOTE HE
MeHee 35 cMm oT otMocTkH uepe3 60...70 MeTpoB o nepumerpy 3aanus. C BHYT-
pEHHEH CTOPOHBI 37aHHS YCTAHABIMBAIOT 3ANOPHBIA BEHTWJIb W 3arJIyIIKy IS
BBIKJIFOUCHHS TTOJIMBOYHOTO KpaHa Ha 3UMY.

MaructpanbHbIi TpyOOTIPOBOJ COETMHAETCS C BOIOMEPHBIM y3JIOM U BBOJOM
B 37IaHHE.

2. BomonpoBoaHbIii BBOX U BOJAOMEPHBI y3ei

BBosioM Ha3bpIBaeTCs y4acTOK TPyOOMpOBOJA OT TOPOJACKONW BOJOMPOBOTHOM
ceTH 10 BogomepHoro y3ia (Puc. 4). TpyObl BOIONPOBOIHOTO BBOJA HEOOXOIMMO
MPOKJIAJbIBATh 10 KpaTyaiiieMy paccrosHuto yepe3 LITII nmox yrmom 90° x crene
3panus U ¢ ykiaoHoMm 0.002...0.005 x ropoackomy BopomnpoBoay. BBoubl MOHTH-
PYIOTCS M3 YYTYHHBEIX pacTpyOHBIX TpyO aumameTpom 65, 80, 100 u 150 mm (TOCT
21053-75) nmm craneubix Tpy6 (IOCT 3262-75) nquamerpom 1o 50 MM BKITIOUH-
TEJILHO C HAHECEHUEM NPOTUBOKOPPO3UOHHOTO NMOKphITHsL. [lepeceuenue BBoja co
CTEHaMH IOJ(Baja CIEAYET BBINOJIHATH moj yrioMm 90° c 3azopom 0.2 M mMexxy
TpyOOIIPOBOZAOM W CTPOWTENBHBIMH KOHCTPYKIHSMH C 3aJeNKOM OTBEPCTHS B
CTCHE BOJIOHEIPOHHUIIAEMBIMH, JIACTHYHBIMH MaTepHaiaMi. Bo BIaXXHBIX IpyHTax
3aJ1eJIKa OTBEPCTHUS IIPOU3BOANTCS C UCTIONB30BaHUEM CAIbHUKA.
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Puc. 4. Cxema BBOz1a BojonpoBosa yepe3 LITIT
1 — BBOZI; 2 — Bpe3ka BBOAA B HAPY>KHYIO BOJOMPOBOAHYIO CETh; 3 — 3aBIKKA;
4 — xoJ0z1€e11 TOPOJCKOTO BOAOIPOBOA.

BoponpoBoHbIE CETH MPOSKTHPYIOT B YBSI3KE € CETAMH KaHanu3anuu. Pac-
CTOSTHHE TI0 TOPH30HTAIM B CBETY MEKAY BBOJAMH BOAONPOBOJA M BBITYCKaMH
KaHaJIW3aluH TOJKHO ObITh He MeHee 1.5 M npu nuamerpe BBoaa 10 200 mm. Ipu
NepecedeHrH BOJIONPOBOIHBIX TPYOOIIPOBOAOB C KaHAIM3aLMOHHBIMU PACCTOSHUE
B CBETY I10 BEPTUKAIU JAOJDKHO OBITh He MeHee 0.4 M, ¢ APYTUMH TPYOOTIPOBOIAMHE
- He meHee 0.2 M.

BBox BomompoBoja B 37aHHE CIIEAYET OCYIIECTBIATH CUMMETPHYHO BOJO-
IIPOBOJIHBIM CTOSIKAM C TE€M, YTOOBI IPH JabHEHIIeM MPOEKTHUPOBAHHMHM MAarucT-
PalbHBIX TPYOOIPOBOIOB PAaCUETHBIE PACXO/BI BOJBI M IMOTEPH HAIopa B HUX ObI-
T PUOIM3UTENIHHO OIMHAKOBHI.

BopmoMepHble y371BI criemyeT pacrosiaraTb cpasy Jk€ Ioclie BBOAA TPYOBI
BHYTPH 3[aHUS Ha PacCTOSHUM He Ooinee 1 M oT HapyxkHOHU cTeHHl (Puc. 5 u 6).
[Tpn npoeKTUpOBaHUM CHCTEMBI BOJIOCHAOKEHHMS 3/IaHMS C OJTHMM BBOJIOM IIPEdy-
cMaTtpuBaeTcs 00BOJIHASI TUHUS C 3alOPHOM apMaTypoil Ha ciiydail peMOHTa BOJO-
MEPHOTO CYeTYHKa. BOJOMEpHBIA CUETUYHK W JAMAMETpP OOBOJHOW JIMHUU TOJ0U-
paroTcs IO pacueTHOMY pacxonxy BoJbl. BogoMepHBIH y3en jKelaTenbHO pachoia-
raTh B 3allMpPaeMOM MOJBAJIFHOM IOMEIIEHHH C TEeMIIEpaTypoil Bo3ayxa BHYTpHU
mojBana He Hwxe +5 °C. lng yno6cTBa o0CITyKUBAaHHUS U PEMOHTa HEOOXOIMMO
obecrieunTh CBOOOAHBIN NOAXO0 K BOJOMEpPHOMY y3iy. [lepen BoqoMepHbIM cueT-
YHKOM U TOCJI€ HEr0 YCTAHABJIMBAIOT 3aIOPHYI0 apMaTypy, MEXIy CYETUYHMKOM U
BTOPOH MO XOJy ABHXKEHHS BOJBI 3aJBUKKOW YCTaHABIMBAIOT KOHTPOJIBHO-CITY-
CKHOM KpaH.

3. AKcoHOMeTpHYecKasi cxeMa BHYTPeHHEro BOJONPOBOIA

Ha akconomerpuyeckoii cxeme BomonpoBoHoit cetn (Puc. 7) mokaspiBaloT Bce
TpyOOIIPOBOABL, @ C MOMOULIBIO YCIIOBHBIX 0003HAYEHUH - NPUOOPHI, 3aMOPHYIO,
BOJIOPa300PHYIO M PETyIHpPYIOMYI0 apMaTypy. B Tex cmywasx, xorma Gim3ko
PAacIIONIOKEHHbBIE CTOSIKM HAKJIAQABIBAIOTCS Ha YepTeXke APYT Ha Apyra, OIMH W3
HHUX CJIeyeT OTHECTH Ha CBOOOJHOE MeCcTO, Kak ObI OTCEKas CTOSIK y Iojia Iep-

11



BOTO 3Ta)a; TOYKH OTCEUCHUS] HEOOXOJMMO COCOMHUTH IMYHKTHPHOW JIHHHEH.
Ecnu nnmaHMpoOBKa CaHMTApHBIX Y3/I0B, IMTAEMBIX CTOSIKOM, Ha BCEX O3Ta)Kax
OJIMHAKOBA, TO MOXKHO HA4EPTUTh BCE Pa3BOJIIUE TPYOOIPOBOIBI IO CAHUTAP-
HBIM y3JIaM TOJIBKO Ha BEPXHEM 3TaK€ PACUETHOTO CTOSIKA, 4 HA OCTAIBHBIX JTa-
XKax IOKa3aTh JIMIIb MECTa W HAIPaBICHUS OTBETBICHHH TpyOompoBomos. s
0e3pacyeTHbIX CTOSIKOB Pa3BOASALINE TPYOOIPOBOABI 110 CAHUTAPHBIM y3JIaM BBI-
YEepPUMBAIOTCSI HA JIFOOOM 3Ta)Ke, ECIIM Ha YepPTEeXe eCTh CBOOOTHOE MECTO. AKCO-
HOMETPHYECKasi CXeMa JIOJDKHA BKIIIOYATh BCE DJIEMEHTHI OT PacyeTHOTo MpHOo-

pa
Om l
6600a K cemu
6000CHaAbICEeHUs]
8 30aHUU
Puc. 5. Cxema BoIOMEpHOTO y371a
1 — BomocueT4HK; 2 — mepexogHbie My(QTHI; 3 — KOHTPOJIBHO-CITYCKHON KpaH;
4 — 00BOAHAS MHHUS; 5 — MAHOMETP.
Pl Ko non.xkp.Ne 2
any Pany ol
f 100 100 / !
-0 d100 .6 L-6.0 /
i=0.02 i=0.02 /
~
OA————=1 [ Il Y 1T
Jf)l‘i 3 . 501 E Fi,rll_ 2100
10 o an | L-35
L=25 — &7 1-25 i=0,02
i=0.02 i=6.02 QCB(u)-40 | P
em Ki-1 P 100
dion T - cnm.Bi-4
o = z o1
emBi-l || a5 | Qa T
— i=0.003 L1 | - | I
& Bl =0 PYEINITE |0 LS
- dio0 d25 dlog
andii-l ) [ i~0. u)3 _f-(;(;” ]
dion i 102
el I =
cm.BI-2
| — | 4100 cm KI-3 | —
L=25 dion
i=0,02 cm.Bl-3
o
® +
nonip. IN
a2s
O @ ® O) O, (o)

12

Puc. 6. [lnan TexHUUECKOro MOANOJbs ¢ cuctemamu Bl, K1



0cs

[N §pP
‘i vou

s i1
[quas osp
\ i @
£00°0=! t

Kamuop — 15 MM

s

<t———
00°0=1
[T
‘weg
0P “u -

1q w3 /®* x§1-HXD

wu wITd DN

| £ &t
WF, el

22 20 22

g

£-1g o

13

Puc. 7. AkcoHOMeTpUYEeCcKasi CXeMa BHyTPEHHET0 BOJIOIIPOBOIA:
* KOPJI — kBapTHPHBIN PerysTop NaBieHus ¢ GUILTPOM

** CXU-15 — cueTynK XOJIOTHON BOJBI C UMITYJILCHBIM BBIXOOM



10 BBOJa B 31aHMe. Ha cxeme yka3pIBaroT BOomopa30OpHYIO, 3allOpHYIO U Ipeno-
XPaHUTENBHYIO apMaTypy; 0003Ha4al0T OTMETKH I10JIa I0JBaja, IepBoOro H BepX-
HEro 3Takel, OTMETKH BBOJA BOJONPOBOJA U 3€MJIM B MECTe BBOJA B 3IaHHE, OT-
METKH ocell HacocoB. HyMepyIoT pacueTHbIe YYacTKH BIIOJIb PACYETHOTO HaIlpaB-
JIeHHsl, HaYMHAs OT JUKTYIOIIeH (pacuyeTHOM) Touku (mpubopa) wim Hamboiee
YIQJIICHHOTO U BBICOKO PACHOJIOKEHHOTO BOJ0Pa300pHOro nprbopa 10 MecTa MpH-
COE/IMHEHUsI BBOJIa K TOPOJICKOMY BOJOIIPOBOLY.

IMocne BBIMONHEHUS THAPABIAYECKOTO pacyeTa BHYTPCHHETO BOIOMPOBOIA
Ha aKCOHOMETPHYECKOIl CXeMe MPOCTABISAIOT JHAMETPHI M UTHHBI PaCueTHBIX
Y4YaCTKOB BJIOJIb PACUCTHOTO HAIIPABICHHUSL.

3amopHyro apMaTypy (3aIBIKKH U BEHTUIH) YCTAHABIHBAOT:

- B MeCTax MOACOSIUHCHHUS BBOJa K TOPOJICKOH BOAOIIPOBOJHON CETH;

- Iepe BOZOCYETYMKOM H HOCIIEe HEro;

- Ha BCACBHIBAIOIIX U HAIIOPHBIX TPYOONPOBOIAX HACOCHBIX YCTAHOBOK;

- Y OCHOBaHHSI CTOSIKOB;

- Ha OTBETBJICHUAX B KaXIyl0 KBapTUPY, Iepe]l CMBIBHBIMU OaukaMiu U BOJIO-

HarpeBaTeNsiMHu;

- Ha OTBCTBJICHUAX K IMMOJIMBOYHBIM KpaHaM.

Ha tpybax muamerpom 50 MM u Ooyiee yCTaHABIMBAIOT 3aABMKKH. KOH-
CTPYKLIHSI BOAOPa300pHOIt 1 3aopHOil apMaTyphl I0JDKHA 00eCIeYnBaTh MUIaBHOE
peryupoBaHue MOTOKA BOABI.

V.TUJPABJIMYECKUAN PACUET
BHYTPEHHEI'O BOAOIIPOBOJA

Pacuer x03fliCTBEHHO-IUTHEBON CETH BHYTPEHHEro BOJIONPOBOJA 3a-
KJIFOYAEeTCsI B ONpPEJIeIEHHH AUaMEeTPOB TPyOOTIPOBOIOB M MOTEPh HANOpa MpH Mo-
Jlaue pacuyeTHOr0 MaKCHMAIbHOTO CEKyHIHOTO pacxoja K BOJOPa30OpHBIM TOY-
Kam.

Jnst mpoBeneHUst THAPABIMYECKOTO pacueTa pa3OMBaeTcsi Ha pacueTHbIC
y4YacTKH. ['paHHIBI pacUETHBIX YYaCTKOB HA3HAYAIOTCS B MECTaX M3MEHEHHMS THJI-
PaBIMYECKNX YCIOBUH T€U4eHHs BOJBI B TpyOOIpOoBOAHON crcTeMe. ['paHuIs! pac-
YEeTHBIX YYacTKOB HAa3HAYaIOTCsl B MECTAaX N3MEHEHHs pacyeTHBIX PacXoioB, B Me-
CTax M3MEHEHMs MaTepuaia TpyO (T.e. B MecTaX M3MEHEHUS MX THAPABINIECKOTO
CONIPOTHBIICHHUS) U B MECTaX H3MEHEHHUS THAMETPOB TPYO, MPUHATHIX MO KOH-
CTPYKTHBHBIM COOOpa’KEHUSIM.

JuaMeTpsl pa3BOMSIINX M MAaTUCTPAIBHBIX TPYyOONPOBOAOB CilEAyeT Ha3Ha-
4aTh IO PacXoay BOABI Ha y4acTKe, C yUETOM MaKCHMaJIBHBIX CKOPOCTEH JIBHXKe-
HUS BOJIbI, MAKCHMaJTbHAsI CKOPOCTh B pEXKHUMe Bojopasdopa 2+2,5 m/cex.

CKkOpoCTh BW)XEHHS BOJBI B TPYOONPOBOJaxX BHYTPEHHHUX BOIOIPOBOHBIX
ceTeil, IpH TYIIEHUH T10Kapa, He JI0JDKHA IPEBBIIIATh 3 M/C.

OmnpeneneHne pacyeTHbIX PacX010B BOJIBI M THPABIMYECKHNA pacueT CeTH

OmpeneneHne pacxoJ0B Ha PACUYETHBIX y4acTKaxX M IMOCIEAYIOIIUI THuapaB-
JMYECKUH pacdyeT ceTH NPOU3BOIUTCS B TaOnn4yHON opme [Tadim.2].
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B konoHKe 1 3ammCchIBatOTCS HOMEPA PaCYETHBIX y4acTKoB: 1-2;2-3;3-4 u T. 1.
B kxonoHke 2 - AnMHA PacdETHBIX Y4YacTKOB, ONpenenseMas 10 aKCOHOMETPH-
YECKOW CXeMe C y4eToM MacmTaba. B KomoHKy 3 3ammchIBarOT KOJHMUYECTBO MPH-
00poB, KOTOPBIE 00ECTIEUNBAIOTCS BOIOW MPOXOAIICH dYepe3 MTaHHBIA pacueTHBIN
yudactok. Harmpumep, Ha y9acTKe OT KOJIOJNA YIHIHOW CETH 10 BOAOMEPHOIO y3Ja
UX YUCII0 OyJeT paBHO 00LIEMY KOJIMYECTBY IPHOOPOB, YCTAHOBJICHHBIX B 3aHUH,
T. €. YHCJIO PUOOPOB B OJTHOM KBapTHPE YMHOXKAETCSl Ha KOJIMYECTBO KBAapTUD Ha
9Ta)ke ¥ Ha KOJIMYECTBO ITaXEH.

BepositHocTh peiicTBust puOopoB P it y4acTKoOB ceTH, 0OCITy>KMBAIOIINX
OJIMTHAKOBBIX BOJIONIOTPEOHTENCH, ONPENeIISIOT 10 (hopMyJIe:

tot
_ th,u x U
3600xq,xN
(1)
tot

rie ., 06IIas HOPMa PacXojia BOJIBI B 4ac HAMGOMBIIEro BOIOTOTPeGTe-
HUs, J1/4ac;

U - guciio BogonoTpeduteneii (GKuTesei);

N - 4HcII0 caHNTapHO-TEXHUYECKUX MPUOOPOB;
o - pacxon Boxsl mpudopom, ii/c (tabu. 3, CHull 2.04.01-85%).

O61mast HopMa pacxoa BOAbL (., MPHHUMAETCS MO Tabiuue 3 B 3aBUCUMO-

CTH OT CTEIICHH OJaroycTpoHCTBa 3[MaHUA, KOTOPask XapaKTepu3yeTcs HOPpMOH 00-
IETO BOAOMOTPEONICHHUS Ha OJTHOTO JKUTENS B CYTKH HaWOOJBIIETO BOIOMOTPEO-
JICHWs1, IPUHIMAEMON B COOTBETCTBHU C HOMEPOM 3aJaHus 1o Tadmure 1.
CexkyHIHBIA pacxoa BOIBI MPUOOPOM - (o CJEeIyeT Ha3HA4yaTh TaKXKe IO
Ta6s.3. IIpu NpPOEeKTUPOBAHHUU JKWIIBIX 3[aHHH C MECTHBIMH BOJOHATPEBATEIISIMU

tot N
npurnMaoT (, =(, (oOmwuil pacxox). B 31aHKAX ¢ HEHTPaIU30BaHHBIM TOPS-
YUM BOJIOCHA0)KEHHEM Ha ydacTke OT ropojackoi maructpanu go LTIT Taxoke

tot
npurnMaroT (, =, , a Ha BCeX APYTHUX y4acTKax BeAyT PAcUeT pas3AeabHO Il

-~ ~ v c
XOJIOOAHOU U TOpAYEU BOJBI, T. €. MPUHUMAIOT JIsI XOJIOAHOW BOIbI qO :qO'

[IpunsTEIE 3HAUCHMS (o 3aIMCHIBAIOT B KOJIIOHKY 4 Tabm.2. Yucno BogonoTpeOuTe-
neit U B )KWIIBIX 3[JaHUSIX ONPEAEIISIOT 110 CPEIHEH 3aCeICHHOCTH KBapTHP

Uu=u,-n 2
rae U, - cpeaHss 3acelIeHHOCTh KBAPTUPBI, Y€I;N - KOJMYECTBO KBAPTHUP B

3JlaHHU.

Tak KaK BeNIWYHMHBI, BXOJAIINE B (GOPMYITy BEPOSTHOCTH, IJISI KOHKPETHOT'O
3MaHUS SIBISIIOTCSL TIOCTOSHHBIMH, TO W 3HaueHus P, BHOCHMMBIE B KOJIOHKY 5
Tab1.2, OyIyT MOCTOSITHHBIMH Ha BCEX ydJacTKax, e He MeHseTcs (o, KpoMe Io-
cnensero ydactka or I[TII no yin4yHON BOAONIPOBOJHOM CETH B Clydyae LIEHTpa-
JIM30BaHHOT'O TOPSYETO BOJOCHAOKEHUS 3/1aHHS.
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B xomoHky 6 Ta0y.2 BOHCHIBAIOT MPOW3BENCHHE BEIMYUHBI BEPOSITHOCTH U

Yrcia MPUOOPOB Ha KAXKAOM PaCUETHOM YJacTKe.
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(002)2'0 (ooe)e'o 9'qT 00¢€ 052 -arresiand smrreEOTAdogo
‘WOUHOXKQBHOOY0g WHUREOI
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(002)€'0 (002)€'0 I's 08T 05T nordodL eH UNKIALegod.1eH
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-uIreHeN ‘worogoduorod )
9 S I% € 4 T
o b BuHOIr 10"0 BUH
(;'wob) ,0b (opw0b) 45,00 -godronoroa -orrgodronorod b ko
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BINOY QI9IIH)K

(b/1r)
o/t ‘wodogudu 1970 Yoxoeg

KIFOLMX OJOHYO BH ‘Ir ‘19704 eroxoed ewdoy

€ eIMIQe |,
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PacueTHbIi (MakcUMaIbHBIN) pacXxo BOA ( JI/c, HA y4acTKaxX OMPENeIIeTCs
o popmyre:

g=>5g,xa 3)

rae o~ f(PxN) - kosdpdunment, onpenensiemplit cornacHo npuioxeHuto 2

(vm T2611.2 ipuin.4 CHull) B 3aBUCHMOCTH OT BBIYMCICHHOW BEJTMYMHBI B KOJIOH-
ke 6 Tabmn.2.

Pacxon Bozbl Ha MEPBBIX PACUCTHBIX y4aCTKaX CETH CIEAYET NMPUHUMATH I10
pacdeTy, HO HE MEHEE MAaKCHMAaJIbHOI'O CEKYHIHOTO PacxoJa BOABI OJHUM M3 yC-
TaHOBJICHHBIX CAaHUTAPHO-TEXHHMUYECKHUX MPUOOPOB. BhIdncCicHHBIE BETMYMHBI AT
Ka)KJJOTO yJacTKa CETH 3alMCHIBAIOT COOTBETCTBEHHO B KOJIOHKH 7 M § pacdeTHOM
TaOIUIIBL.

ITo BBIYMCIEHHOMY pacyeTHOMY pacxoay M MPUHATOH CKOPOCTH ABHKCHUS
BOJIbl HA3HAYAIOT IMAMETP TPYOONpPOBOJa HAa KKIOM PACUETHOM y4acTKe (TIpHIL.
3). Ilpu 3TOM, COTJIaCHO 3KOHOMHUYECKHUM U CAaHUTAPHBIM TPEOOBaHUAM CKOPOCTD B
MarucTpalbHBIX TPYOONPOBOJAX M CTOSIKAX AOJDKHA ObITh B mpenpenax 1.0... 1.5
M/C, a B pa3BOJSIIUX TPyOONPOBOIax BHYTpH KBapTHph! 10 2.0.. .2.5 m/c.

J1nst IpUHATOTO JraMeTpa MOTepH HANopa Ha y4acTKe BBIYHUCIISIOTCS 1O dop-
MyJe:

h =il 1+K,) @
rue i - moTepy Haropa Ha eAMHUILY JUTHHBI TpybonpoBoaa [npui. 3]; |- mporsiken-
HOCTb pacueTHOro yJactka; - Ki ko3¢ ¢punnent, yunuTeiBaromumii MECTHbIE COIIPO-
THUBJICHUS (IJ15 CeTel XO3IHCTBEHHO-TIMTHEBBIX BOJIONIPOBOIOB KHJIBIX 3/1aHHA
3TOT K03 durreHT paseH 0.3).

BrruniciieHHble 3HaUCHNS BIMCHIBAIOT B KOJIOHKY 12 pacueTHO# Tabiauis! 2.
Jlist onipenienieHust MOTeph HAIopa Mo pacyeTHOMY HAIPaBJICHUIO HEOOXOIMMO
CCYMHPOBATh BCE IMOTEPH HAIIOpa Ha OTAETHHBIX yIacTKax, T. €.

h|t0t = zh|

VI. OIIPEAEJIEHUE TPEBYEMOI'O HAITIOPA
B CETHU BHYTPEHHEI'O BOAOITPOBOJA

IIpu HEAOCTATOYHOM TapaHTUPOBAHHOM HAIOpe B HApY)XHOW BOAOIPOBOJI-
HOM CETH B CXEME XOJIOJJHOTO MIIM IIEHTPAIM30BAaHHOTO TOPSYEro BOJIOCHA0KEHHUS,
HEOOXOMMO MpeyCMaTPUBATh TOBBICUTEILHYIO HACOCHYIO YCTAHOBKY LISl [TOJ1a-
4YH 001I1eTo pacxoa BOJBI Ha ropsdee M X0JI0AHOE BOJTOCHA0KEHHE.

Hanop ans cucteMbl BotocCHAOKEHHS, pa3BUBAaEMBIil TOBBICUTEIHLHOM Hacoc-
HOi#t ycTaHOBKO# (Huac, M) ONpezensieTcst ¢ y4eTOM HaHMEHBIIEro rapaHTUPOBaH-
Horo Haropa (Hrap, M) B Hapy»XHOil BogonpoBoaHoi cetn (Tabia.1) u Tpebyemoro
Haropa (Hip, M) B cucteMe BojocHaOXeHHs 3JaHusi, obecreuynBaroieil Gecre-
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peboiiHyI0 Mmoady BOJABI 10 HanOoJee yaaleHHOW M BBICOKO PACIIONIONKEHHON BO-
nopa30opHO TOYKH, HaswiBaemoii mukryromel Toukoi - [T, H €€ U3IUB C y4ETOM
MIPEOJOJIEHUS] BCEX CONPOTUBIICHUI HA IyTH ABUKEHMSI BOABI OT TOPOJCKOH ceTu
J10 TOYKH U3JIMBA.

HTp = HFeOM +Zhl +hM.C. +hB0}1 +hBB +hp

rae Hreow - TeOMeTprdeckast BBICOTA (B M) T. €. BBICOTA ITOJaYH BOJBI OT OTMETKH
JIFOKA KOJIOALIA TOPOJCKOTO BOJOMPOBO/A, B KOTOPOM MPOHM3BOAUTCS TOJI-
COeIMHEeHUE TPYOONPOBO/Ia BHYTPEHHET0 BOJIOMPOBO/IA 3IaHUs, 0 OTMETKU JTUK-
TYIOIIETO BO0opa3bopHOTo mpubopa (pacueTHoi Toukn) (puc. 8),

kziigrﬁﬁﬂm‘““‘*~m4:; -

hp [
Do 7777777
g, o H-
o ve
FEryiis
oo | Aom
s il

|3 / E\};V
IB Besoo

Puc. 8. Onpenenenre Hanopa B BOJONPOBOJIHON CETH

H,, =h,(n-1)+h+(Z,-Z,),

reom
rae hyr - BbICOTa TaXka 37aHusl, M; N - YKCJIO STAXKEN B 3/1aHNH;
Nup - BEICOTA YCTaHOBKH HaJI [IOJIOM BOIOPa30OPHOM apMaTyphbl
JIUKTYIOMIETO Mpuodopa, M (cM. puc. 9);
Z - 0OTMETKa 10JIa TIEPBOT0 dTaXKa 3[aHUs, M;
Z1- OTMETKA 3eMITH KOJIOIIa TOPOACKOro Bojonposoaa, M (I'B);

Z h| ,- TIOTEPH HATIOpa O JJIMHE B TpyOompoBoaax cucteMsl, M (ot I'B mo

JUKTYIOIIEH TOYKH 10 PACYETHOMY HAIIPABIICHHIO);
Ny.c.- TTOTEpH Ha MECTHBIE COMPOTUBIICHUS (TIOBOPOTHI, PA3BETBIICHUSI, 3AII0P-

Hasl ¥ peryaupyronias apMartypa u T. 1.), M, mpuauMaiot 30% ot Zhl ;
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hsox - MOTEpH HamoOpa B BOZOMEpE, M;
hss - moTepy HamOpa Ha BBOZIE B 3[aHHE, M;
hp - cBOGOIHBIN HAIOP, M, Y IUKTYIOIIETO Bogopa3bopHoro mpubopa (CHull,

nprit.2), 00eCTIeYNBAIOIIIA 0Jady PACUETHOTO PAcX0a.
@) 0) )

A}

—

i

"\,

N\,
N\,

AN

.

\\
™
N,

N

—y P

~

§1100...1180
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Puc. 9. OcHOBHBIE YCTAaHOBOYHBIE Pa3MepHI BOJOMPOBOTHON apMaTyph
a — BOJIOpa30OpHBIN KpaH; O — HACTCHHBIH CMECHTENb IS yMBIBAJIbHUKA; B - HACTCH-
HBII CMECHUTENb JUI MOMKY; T — CMECUTEIb AJIsl BAHHBI U YMBIBAJIbHUKA; [ - TIOIUIaBKOBBIN
KJIalaH HU3KOpacnojaoraeMoro 6ouka

IMoTepu Hamopa Ha BBOJE Nes COCTABIISIOT:
hBB = IIBB '
rae les - THHA BBOJA OT TOYKH BPE3KH B HAPYKHYIO CETh JIO BOJIOMEPHOTO y3iia
(ompenensieTcs MO TeHIIaHy), M.
HeoOxonumelit Hamop, pa3BUBAaeMbI MOBBICHUTEIHHOI YCTaHOBKOW OTmpene-
JIUTCSL KaK

Hnac=HTp‘Hrap

CBoGoaublii Hamop hp cocTaBisieT: Uil YMBIBAIbHUKA CO CMECHUTENEM HIIH
BOJIOPa30OPHBIM KPaHOM - 2 M; JUIsl PAaKOBHMHBI HJIM MOWKH C BOIOPa3OOpHBIM
KpPaHOM HIJIM CMECHTEJIEM -2 M; BaHHBI CO CMECHUTENIEM (B TOM 4YMCIIE OOIIUM IS
BaHHBI U YMBIBAJIbHUKA) - 3 M; CMBIBHOTO 0ayka K YHUTa3y -2 M; CMBIBHOTO KpaHa
K YHHTa3y - 4M.

ITpu ycraHOBKE a3paToOpOB Ha BOAOPA30OPHBIX KpaHAX M CMECHUTEISIX CBO-
OOIHBIN HAMIOP CiIeAyeT MPUHUMATh HE MEHEee 5 M.
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Jiist HaxXoXIeHUsl OTeph Haropa B BOAOMEpe HEO0OXOJMMO I0J00parh ero
Kamop (auaMeTp yCJIOBHOTO Mpoxonaa). Kamubp cueTdnka BOIBI CleIyeT moadu-
path, UCXOJsI U3 OOIIEr0 CPEeIHEYacOBOrO Pacxoja BOMABI, KOTOPHIH HE NOJDKEH
MPEBBIIATH IKCILTYATAIMOHHOTO, TPUHIUMAEMOTO TIO MPHJL. 4.

CpenHuii 9acoBOH pacxo1 BOJBI

Q¥ =g -U/1000- 24

tot

rae (), - HopMa pacxoja BOJEL, JI/4ell. CyT, IPUHUMAETCA Mo 3a1anuio; U - uncio
KHUTEIEH.

IMotepu Hamopa B cyeTdrkax Neox (M) paccuuThIBarOTCS M0 Gopmyrie

- 2
hBOlI_S X q

rzie S - ruAPaBIMYECKOE CONPOTUBJIEHHUE CUETUHKA IPUHATOTO Kanuopa, M/(11/c)?;

(] - pacueTHBIN CEKyHAHBIH pacxox, Ji/c (cM. Tabi. 2).

CueTyHK MPUHATOrO TUAMETpPa JOJDKEH UMETh CONPOTUBIICHHE, JOCTATOUYHOE
JUIsL paboOThI IPU MUHUMAIBHBIX U MAaKCUMAJIbHBIX PacXojax, T. €. JOJDKHBI YIOB-
neTBOpAThCs cneayromue yerosust (CHull, m. 11.3):

- IJIs1 KpbUIbYATHIX BOOMEPOB 0,5 M < hm <25M
- st TypOUHHBIX BomoMepoB 0,2< h  <1,0m

Ecnu notepu Hamopa OKa)KyTCsl BBIIIE JOMYCTHMBIX, CIEAYeT IPHHATH CUET-
YHMK BOJIbI HA OAMH KaluOp OOJIblIe, €CIIM HUKE - Ha OJIUH KaJHOp MeHbIe. 3aTeM
HEOOXOAMMO BBIYUCIUTD TIOTEPH HATIOPA yXKe JJISl HOBBIX 3HAYCHHH.

VII. HOABOP NOBBICUTEJBHBIX HACOCHBIX YCTAHOBOK

MapKa Hacoca HO,I[6I/Ipa€TC$I 10 MAKCUMAJIBHOMY YaCOBOMY pacXoAy W HaIlo-

. tot
py Huae. Makcumaibhblii pacxon g, (M3 /4) onpepensiercs no popmyie
tot _ tot tot . 3
U = 0’O‘L'-)uhr "o, (m* /),
tot . . . . tot

rae (, - obummii MaKCUMaJbHBIH YaCOBOM PaCXOM BOMBI (PAaCUETHBIM); O, - KO-

. . tot .
> duumenT 4acoBoi BEpOATHOCTH AeHCTBHS MPHOOPOB; gy, - MaKCUMaNbHBIH

4acoBOM pacxo/1 BoJbl iprdopoM (Ji/uac) npuauM. no npwit. 3 CHull 2.04.01.85.

YacoBasi BEpOSITHOCTb AEHCTBUS TPUOOPOB ONpeessieTcst Kak (GyHKIHS
tot

tot
o, ~f(phr : N) d
tot o
rae Py, - 4acoBas BEPOATHOCTH JAekcTBus Ipubopos; N- 4ucio mpubopos B 3/1a-
HUM.
tot
ptot _ 3600- P-q,

hr = tot !

qO,hr
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tot o o
rae qO - MAKCUMaJIbHbIM CCKYHIHBIN paCXoJ BOJbI HpI/I60pOM, MIPpUHUM. TTO

npwit. 3 CHull 2.04.01-85; p - cexyHnHas BepOSTHOCTB IeHCTBUS ITPUOOPOB (CM.

BBIIIIE).

ITo npui. 4 moxGupaeTcs Mapka HACOCHOM YCTAHOBKH C XapaKTEPUCTUKAMHU

Q u H, 6mmxaifnmiivu 60IbIIMMHA K PacIeTHBIM.

[To mpuBoaMMBIM B TpWiI. 4 XapakTepHCTHKaM HAcOCOB (II0 TPEM TOYKaM)
crpouM xapaktepuctiky (Q - H) momobpaHHOro Hacoca, mo KOTOPOH yTOUHSETCS
(axTrueckuit Harop H (M), pa3BuBaeMblii HACOCOM MPH I0JjaYe PACUETHOro pac-

xoza.
Tabnuma 4
Jnaverp Hal/;MeHOBaHI/Ie apaMmeTpoB
YCIIOBHO- Pacxon Bomer, m*/4 Topor Malf.c' Tlunpasnu-
o YYBCTBU- [ 00BEM )
Oxemy- TeNbHO- | BOTBL | o ooroC O
HpoOXoAa | Muygu- aTa- Makcu- - 3 [poTHBIIE-
(xamuop), MAaJIbHBIHN I_[I/IOI:I- MaJbHBIN M3/a, He CyTKH, HHUC ,
MM HBIH Gostce Iy S, M/(11/c)
15 0,03 1,2 3 0,015 45 14,5
20 0,05 2,0 5 0,025 70 5,18
25 0,07 2,8 7 0,035 100 2,64
32 0,10 4,0 10 0,06 140 1,3
40 0,16 6,4 16 0,08 230 0,5
50 0,30 12 30 0,15 450 0,143
65 1,5 17 70 0,60 610 0,0081
80 2,0 36 110 0,70 1300 0,00264
100 3,0 65 180 1,20 2350 | 7,66-10*
150 4,0 140 350 1,60 5100 1,3-10*
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IMocie nogbopa HAcOCOB Ha YepTekax (Ha MIaHe U aKCOHOMETPUYECKON cXe-
Me) YKa3blBalOTCs MApKU HACOCHBIX YCTAHOBOK M MX Xapakrtepuctuku. Ha Hamop-
HBIX JIMHUSAX KQKAOTO HACOCa yCTAHABIMBAIOTCS OOpaTHBIC KIIAMAHBI, 3aJBUKKH
(BeHTHIIN) 1 MAHOMETPEHI, @ Ha BCACHIBAIOIINX JIMHUAX - 3aJBIDKKH (WMIIA BEHTIIHN).
Jnst mpenynpekJeHus] paclpoCTpaHeHHs BUOpaluK M IIymMa OT paboraroiieit
HACOCHOW YCTaHOBKH MO METAJUIMYCCKHM TpPYOOIPOBOJAM HACOCHBIC arperarsl
MOJICOCMHSIOTCS. K MaruCTPaIbHBIM TPYOOIPOBOIaM MPH MOMOIIU THOKUX BCTa-
BoK. [Ipn ycTaHoBKe HacocoB Ienecoo0pa3HO IperycMaTpuBaTh YCTPOMCTBO 00-
BOJIHOW JIMHUY C 3aJIBMKKOM M 00paTHBIM KJIAalIaHOM B 00x0]1 HacocoB (puc. 10).

Puc. 10. Cxema 00BS3KH HaCOCOB
1 — monarommit Tpy6GONIPOBOA (TOPOJCKOH BOZONPOBON); 2 — 3a/IBIIKKA; 3 — Hacoc; 4 — Ma-
HOMeTp; 5 — BUOpOBCTaBKa; 6 — 0OpaTHBII KiIanaH; 7 — BHYTPEHHHI BOIOIIPOBOJ

VIII. OCOBEHHOCTHU MOJAEPHU3ALIUN
CXEMBbI BHYTPEHHEI'O BOAOIIPOBOJA
TP YCTAHOBKE UHJAUBU Y AJIBHBIX BOJOMEPOB

B nmanHOI yacTu KypcoBoil paboThl cTyneHTHI (kpoMe cnennanu3anun «u-
KEHep-pecTaBpaTopy) pa3padbaThIBalOT aKCOHOMETPHUUECKYIO CXEMY BHYTPEHHETO
BOJIOTIPOBO/IA, TO3BOJIAIONIYIO0 YCTAHOBUTH B KaXJI0W KBapTHPE MHAMBUAYaJIbHbIH
BOJIOMED H PETYJISTOP JAaBICHHS.

[Ipy mpoexTHpoBaHWMM CETH BHYTPEHHETO BOAONPOBOJA HEOOXoammo obec-
TIEYUTH BBITIOIHEHNE CIIEAYIOIINX OCHOBHBIX TPEOOBaHMIA:

1) cBOOOHBIN JOCTYI K KQXKAOMY YCTaHABIMBAEMOMY BOJIOMEDY;

2) yCTpOWMCTBO mepe] BOAOMEPOM H IOCIE HEro MPsMOJIHHEHHBIX y4aCTKOB
MIOJIBOASIIETO M OTBOJSIIETO TPYOONPOBOJOB JJIMHOW paBHOM COOTBET-
crBenHo 20 u 10 amamerpam TpyOompoBoIa;

3) mpoBepKa J0CTATOYHOCTH UMEFOIIETOCs B CETH HAMOPa TSl MOJICPHH3HPO-
BaHHOW CXEMBI C HHANBUAYAIGHBIMU BOJAOMEPAMH U PETYIATOPAaMH JaBiie-
HUSL.

IIpu pa3paboTke cxeMbl pa3MeIIeHHs] HHANBUIYAIbHBIX BOJOMEPOB paccMa-

TPHUBAETCS] BAPHAHT NEPETUIAHNPOBKU CYIIECTBYIOLIEr0 CAHUTApHOIO y3I1a, a Tak-
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’K€ BO3MOYKHOTO W3MEHEHUS apXUTEKTYPHO-TIFIAHUPOBOYHOTO U KOHCTPYKTHBHOTO
pelIeHu .

[IpunsATEIE MOIEPHU3UPOBAHHBIC BapUAHTHl YCTAHOBKH HWHIWUBUIYaTHHOTO
BOJIOMEpa, PEryisATopa HAaBIICHHS, pa3MEIICHUS CaHUTAPHBIX IPHOOPOB U IOI-
BOJKH BOJBI K HUM JETaJbHO TpopabaTeiBatoTcs B Macmrade 1:20 (turanH pasme-
IICHUS ¥ aKCOHOMETPHYECKAs CXeMa y3Jia).

IX. HOPAJOK BbIITOJTHEHUS PA3JEJIA PABOTDI
110 BHYTPEHHEHN KAHAJIM3AIIUN

Cxema XO3HCTBEHHO-OBITOBOH KaHaMW3alMM  BKIIOYACT CAHUTAPHO-
TEeXHUYECKHUE NPUOOPHI, TUAPO. 3aTBOPHI, BHYTPEHHIOI KaHAIN3AIIMOHHYIO CETh,
BBITSKHYIO 4acTbh, YCTPOMCTBA ATl MPOUYUCTKU CETH, BBINYCK, JBOPOBYIO KaHAIU-
3aLIMOHHYIO CeTh U YIMYHYIO Hapy>KHYIO0 KaHAIW3allMOHHYIO ceTh (puc. 11).

4
—
!
3
2
10
L 8
TR KX K KR
— ¥

AKunoi dom

Puc. 11. CxeMa X034i1CTBEHHO-OBITOBOM KaHAIU3AIUHN:

1 — npueMHHK CTOYHBIX BOJ (CaHUTapHbIE MPUOOPHI); 2 — TUIPO3ATBOP; 3 - BHYTPEHHSSA
KaHAIN3alMOHHAS CeTh (CTOSIK); 4 — BEHTHIISIIIMOHHAS 9acTh; 5 - yCTPOICTBA IS IIPOYHUCT-
KH (PEBU3HUHU M IPOUUCTKH); 6 — BBIITYCK; 7 — IBApOBas KaHAJM3alMOHHAS CETh; 8 — KOH-
TPOJIBHBIN KOJIOJEI; 9 — HAPYKHSS CETh TOPOACKON KaHAIM3aIHH;

Ha nnasel Taxkell W nojBaja HAHOCST KaHAJIM3AalMOHHBIE CTOSKA U OTBOJI-
HbIe TPYOOIIPOBO/IBI, CTOSIKK HYMEPYIOT H YKa3bIBAIOT JIUAMETP, YKJIOH U JUIMHY Ha
BCEX y4acTKax TpyOompoBonxoB. Ha mmaHe mojBaja IOKa3bIBAalOT BBIYCKH, CO-
€/IMHSIOLINE PSAJ] CTOSIKOB C KOJIO/LEM JBOPOBOM KaHaJIM3al[MK, YKa3blBasi HA 3THX
y4acTKax HeoOXOAUMBIE POYUCTKH, TUAMETPBI M YKIOHBI (cM. puc. 6, 11).

Ha reHmnan 3acTpolikm HaHOCSAT BHYTPHKBApTAJIbHYIO KaHAIN3AIMOHHYIO
CeTbh, IAI0T €¢ MPHBS3KY, YKa3bIBAIOT UaMETp, YKIOH M JJIMHBI Ha BCEX YYacTKax,
HYMepYIOT Kosous! (puc. 12).
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Puc. 12. ['ennuian yyacTka 3aCTPONKH KHJIOTO 3AaHI
C CEeTSIMH BOZIONIPOBO/IA U KQHAM3AIUH

Ha mucre B maciirade 1:100 BRIYEpUHUBAIOT aKCOHOMETPUYECKYIO CXEMY O/I-
HOTO M3 KaHAIM3ALMOHHBIX BBIITYCKOB M BCEX NMPHUCOEINHAEMBIX K HEMY CTOSKOB U
OTBOJIHBIX TPYOOTIPOBOJIOB OT CAaHUTAPHBIX MPUOOPOB. Ha kaxmaom TpybompoBoje
YKa3bIBaIOT ANAMETp, YKJIOH U JUIHY (puc. 13).

BrruepunBarot npoaoipHbI npodwik (puc. 14) aBopoBoi KaHATU3aIWH, HA
KOTOPOM YKa3bIBAaIOT OTMETKH ITOBEPXHOCTH 3E€MJIM, JOTKOB TPYO, pacCTOSHHS
MEXITy KOJIOALAMH, X TIyOounHy, MaTepualn u quametp Tpyo (I'OCT).

B pacuetHolf 4acTH MOSCHUTEIHFHOHN 3aIMCKH JalOT ONMCAHUE CHCTEMBI, pac-
YeTHbIe (POPMYJIBI, IPOBOJAT MPOBEPKY IIPOITYCKHON CIIOCOOHOCTH OJHOTO U3 Ha-
nbosiee HarpyKEHHBIX BBIIYCKOB M IOCJIEIHEr0 MHTEpBajia BHYTPUKBApPTaJIbHOM
CeTH.

ITo 3aJaHUI0 KOHCYJIbTaHTa BBIYCPKUBAIOT JACTAIb UJIU Y3€JI CUCTEMbI BHYT-
PEHHT'O BOAOIIPOBOJAa NN KaHATIU3AIUH.
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Puc. 13. AkcoHOMeTpHUECKas cxemMa TPyOOoIpoBOJOB KaHATH3aHOHHBIX CTOSIKOBK1-2 1
Ki-1 u Beimycka B kosonen K1.
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Puc. 14. [TpomonbHbI TPoQHIE ABOPOBON KaHATHU3AIHH.

X. MIPOEKTUPOBAHUE CUCTEMbI
BHYTPEHHEU KAHAJIM3ALIUU 3/IAHUA

Pa3memnienne 371€MEHTOB CHCTEMbl KaHANIM3AaLUU 3JaHUS HPOU3BOIUTCA C
Y4eTOM BO3MOKHOCTH MPOKIAIKH TPYOOIIPOBOIOB, pa3MELICHNUS 000pYIOBaHUS H
TpyO, BO3MOXKHOCTH UX OOCITy>)KUBaHHS, MOHTaXka M JEMOHTa)Xka BO BPEMS PEMOH-
Ta, C YYETOM pAaCIOJIOKEHHS COMYTCTBYIONINX WH)XEHEPHBIX KOMMYHHUKAITHA
(OTOIUTEHUST M BEHTWIIALINH, 3JIEKTPOCHAOKEHHS), COXPAHEHUS IIEJIOCTHOCTH He-
CymUX KOHCTPYKIWH 31aHMs (0asloK, MEpEeKpPBHITHH M HECYLIMX CTEH, pUreleH,
KOJIOHH), a TAK)KE MUHUMAJIbHBIX 3aTpaT Ha MaTepHalbl 1 MOHTaX.

Cucrema BHYTpEeHHEH KaHaIM3al[M{ 37aHUsl BKJIIOYAET B celds Clieayrolue
JJIEMEHTBI: IPUEMHUKH CTOUHBIX BOJ, THAPABINYECKHE 3aTBOPHI M BHYTPEHHIOIO
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KaHAJM3aIMOHHYIO CeTh, MOHTUPYEMYIO M3 TPYO (TUIACTMACCOBBIX, UYTYHHBIX) C
HCIIOJTb30BaHUEM (DAaCOHHBIX paCTPYOHBIX COCAMHUTENBHBIX AeTalei (puc. 15, 16).

Cumecumens

BotmscHoll cmosk

Vmvbieanenux
Cmul8HOU
bauox

Tuopozameop Omeoonwvie  buoe
mpybol

Céophuiit Hapyaxcrvorit
KOLTEeKmop 8bIX00

VYMBIBaTLHHK

Bamra
Momca / (@ 50

3 YHumaz
i ;@]10
S0

Puc. 15. Cxema 0TBOZA CTOYHBIX BOJT

B kauyecTBe NPUEMHHUKOB CTOYHBIX BOJ| YCTAHABJIHMBAIOT CAHUTAPHBIC MPUOO-
PBL, KOTOpBIE COOMPAIOT 3arps3HEHHBIC CTOKH, 0Opa3yroluecs B pe3yibTaTe Xo-
3SIUCTBEHHBIX U CAHUTAPHO-TUTHEHUYECKUX MPOLETYP.

Ha xyxHe npuHUMAaIOT MOIKY AJIsl yAaJeHUs 3arpsA3HeHU ¢ MPOIYKTOB U IO-
cyabl. MoMKH M3rOTaBIMBAIOT U3 HEPXKABEIOIIEH CTaM, YyryHa, KepaMOIpaHUTa,
CTaJIH, TUIACTMACCHI U T.1.. Pazmep moiikn 600x600 MM, 500x600 MM # T.JI..

B BamHOW KOMHAaTe yCTaHaBIMBAIOT BaHHY pasmepoMm 750x1700 wmm,
7001500 MM u ap..
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Jlis MCKITIOYeHnsT 3aTOIUICHNS TTOMEIICHUSI BAaHHYIO 000pYyIyI0 MEpeInBOM,
KOTODPBIM COEAMHSETCS C BBIITYCKOM. B BaHHOW KOMHATe TakKe pa3MEellaloT yMbI-
BAJILHUK C TieperBoM pazMepoM 5000x450 M.

Puc. 16. ®acoHHbIE COETUHUTENBHBIE YACTH
a — maTpyOOK KOMITIEHCAMOHHEI; 6 — oTBOHI ¢ yrioMm 110, 120 u 135°; B - oTBOA-KpeCT; T
— KOJICHO; JT — IBYXIIJIOCKOCTHAsI KPECTOBUHA; € — KPeCTOBHHA Kocas (rmoJ yriiom 45 u 60°);
K — KpecToBHHA npsiMas (o yriioM 90°); 3 — matpyOOoK MepexoHOM; U — OTCTYII; K —
TPOMHHK HPSIMOH; J1 — TPOWHHK KOCOH; M — My(dTa.

B canysnax ycraHaBIMBaeM YHUTa3 U3 KEPAMHUKH B KOMIUIEKTE CO CMBIBHBIM
6aukoM. Bce caHuTapHO-TeXHUYECKHE IPUOOPHI 000pyIyIOTCA THAPO3aTBOPAMHU.

FI/IIIpO3aTBOpBI MPpEAHA3HAYCHBI JJIA MPEAOTBpAIICHUA MPOHUKHOBECHNUA TOK-
CUYHBIX U ONACHBIX I'a30B U3 KaHAIM3AallMOHHOW CETH B MOMELICHHE, IIyTEM CO37a-
HUSI CJIOS BOJIBI, paboyasi BBICOTA Tuapo3aTBopa 60 MM.

KananuszanuoHnHast ceTb COCTOUT U3:

- OTBOJHBIX TPYO OT MPHUEMHHUKOB CTOYHBIX BOJI K CTOSIKY;

- CTOSIKOB TPAHCIIOPTUPYIOIIUX CTOKH B HIDKHIOIO YacTh 3/1aHMUS;

- cOOPHOT0 KOJUIEKTOPA COOMPAIOIIETO BOIY OT OT/EIBHBIX CTOSKOB M TPAHC-
MOPTUPYIOLIETO €€ 3a MPEEbI 31aHus.
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KananuzanmoHHast ceTh MPOKIIAIBIBACTCS TAK, YTOOBI KpaT4alIInM IIyTEM B
CaMOTOYHOM PEXHMME YIAJIUTh BOAY 3a MPEeIbl 30aHus (CM. IUIaH 3Taxa U MOJI-
Baja).

Y4acTKki KaHAJTU3AIIMOHHON CETH CIIEAyeT MPOKIAAbIBATh MPSIMOIMHEHHO (B
IUIaHE), CTPEMSCh CHenaTh MX 0ojee KOPOTKHMH, YCTaHAaBIMBAs MPOUYMCTKH Ha
MecTax [MOBOPOTOB M B Ha4YaJbHBIX TOUYKAaX TPyOONpoBOAOB. sl mpHUCOeTMHEHHS
K CTOSIKY OTBOJIHBIX TPYOOIPOBOJIOB, pacIojaraéMbIX IO/ MOTOJIKOM B IOJBasax
M TEXHUYECKHX IOAMNOJBIX, CIEAYyeT INpeAyCMaTpHBaTh KOCBIE KPECTOBHHBI U
TPOUHUKH.

JIByXCTOpOHHEE NPUCOETUHEHHE OTBOJHBIX TPYO K OJTHOMY CTOSIKY Ha OJIHOU
OTMETKE JOITyCKAaeTCsl TOJBKO C NMPUMEHEHHEM KOChIX kpecToBuH. Ilpucoenune-
HHE CaHUTapHBIX NPHOOPOB, PACIOJIOKECHHBIX B PAa3HBIX KBAapTHUpax Ha OJHOM
3Taxe, K OAHOMY OTBOJHOMY TPyOONpoBOLy He momyckaercs. CaHWTapHbBIE MPHU-
OOpBI IPHCOETUHAIOTCS TP MTOMOIIU THAPABINIECKHAX 3aTBOPOB (cudoHOoB). OT-
BOJHbIEC KaHAJIHM3ALMOHHBIE TPYObI IIPOKJIAIBIBAIOTCSA K CTOSKAM HaJl TIOJIOM.

OtBonHBIE TPYOONPOBOABI OT HEOOJBIIOTO KOJIWYECTBA IMPHUOOPOB NpH Ma-
JIBIX pacxodax CTOYHBLIX BOJ O6bI‘-IHO OTHOCAT K KaT€ropuun 663paC‘~IeTHLIX H ux
JAUaMETPbl Ha3HAYAaOT B 3aBUCUMOCTH OT AUaMETpa HauOOJIBIIETO BBIITYCKa IIpu-
COeIMHEeHHBIX NMpuOopoB. Jluamerp Bhimycka y yHurasa - 100 MM, y Bcex ocTaiib-
HBIX MpUOOpPoB - 50 MM. YKJIOH | Ha3HAYAIOT B 3aBHCUMOCTH OT JHaMeTpa TPy-
6omposoja: mpu d =50 mm i = 0,025; npu d = 100 mm i = 0,02; mpu d =150 Mmm 1 =
0,01.

Kanann3anmoHHBIE CTOSIKM - BEPTUKAJIBHBIC TPYOONMPOBOABI - pa3MENIAIOT
BOJIM3M NPUEMHHUKOB CTOYHBIX BOJ (CaHMTApHBIX NMpuOOpoB). Ecimm mpumMeHstoT
CaHTEXKaOWHBI, TO CTOSKH Pa3MEIIAl0T B MOHTaXHBIX INAXTax HA OZHOW OCH C
yHHTa30M. J{IMHA OTBOAHBIX TPYO AOJDKHA OBITh MUHMMabHOW. KaHanmuzannoH-
Hble TPYOBI M CTOSIKM HE CIlie[yeT pa3MellaTh Y HapyXHBIX CTEH W B JKWJIBIX T10-
MmemeHusXx. Ha Bcex miiaHax, pa3pe3ax, cXxeMax CTOSKH M NPHEMHHKH CTOYHBIX
BOJI IOJDKHBI MMeTh oOo3HaueHus. Hanpumep, Cr. K-1 - cTosIK X03SHCTBEHHO-
OBITOBOM KaHaJIu3aluu. Bce crosiku JOJDKHBI UMCTh BBITSAXXKHYIO 4aCTbhb, BO3BbIIIA-
IOIIYIOCS HaJl HEOKCIUTYaTUPYEeMOi TUIOCKOH KpoBiieit Ha 0,3 M; CKaTHOW KpOBJIEH -
Ha 0,5 M; aKcIuTyaTUpyeMon KpoBieil - Ha 3 M. /luameTp TpyObl BHITSDKKH TpH-
HUMAOT PaBHBIM JUAMECTPY CTOSAKaA. Ha croskax yCTaHaBJIMBAalOT PEBU3HUU Ha
BEPXHEM M MEPBOM JTaXax, NMPUUEM HE pexe, YeM depe3 JBa dTaxka. HipkHss
4acTh CTOSIKA JIOJDKHA OMHPATHCS Ha )KECTKOE OCHOBAaHUE.

JnameTp KaHaIM3aI[MOHHOTO CTOSIKA CIIeyeT MPUHUMATh B 3aBUCHMOCTH OT
BEJIMYMHBI PACUETHOTO Pacxojia CTOYHOM KHUAKOCTH, HAaHOOJIBIIEro JUaMeTpa Io-
STaXXHOTO OTBOJa TPYOOIPOBO/IA H yIJIa €ro MPUCOSANHEHUS K CTOSKY 110 TabI. 5.
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Tabmuma 5

VYron MakcuManbHasi IPOITyCKHasi CHOCOOHOCTh
Huametp NPHUCOEIUHEHHsT | BEHTHJIMPYEMOI'0 KaHAIN3ALMOHHOIO CTOSI-
MIO3TaXHOTO
0TBOJIa K CTOSIKY, Ka, J1/c, P €ro JuaMeTpe, MM
0TBOZIa, MM
rpaj
50 100
90 0,8 4,3
50 60 1,2 6,4
45 1,4 7,4
90 - 3,2
100 60 - 4,9
45 - 55

1. Kananu3anuoHHbIe BBINYCKH

KananuzanyoHHbIe BBITYCKH CIYXaT Uit cOOpa CTOYHBIX BOJ OT CTOSIKOB U
OTBOJIOB WX 32 MpEAENbl 37aHUs B JBOPOBYIO KaHAJIM3aIHMOHHYIO ceTb. B Mecte
IIPUCOETUHEHUS BBIITyCKa K JBOPOBOIl CETH yCTpaMBalOT CMOTPOBOH KOJIOJEII.
JlnuHa BBITYCKa OT CTOSIKA WM MPOYHMCTKHU TEpe]] Hapy>KHON CTEHOH 37aHUs 10
ocH OJFKafIero CMOTPOBOTO KOJIO/IA IBOPOBO KaHAIHM3AIUU JO/DKHA OBITh HE
MeHee 3 M u He Oojee 8 M npu auamerpe Beimycka 50 mm, 12 M mpu auamerpe 100
MM H 15 M npu quametpe 150 M.

Heckonbko CTOSIKOB BHYTPH 3/1aHHS MOXXHO OOBEAWHHUTH OTBOAHBIMH TPY0OO-
IIPOBOJIaMH U IPUCOEAMHUTH K OJHOMY BBITyCKY. B mpenenax 3maHust OTBOJHBIE
TpyOBI OT KaHAJIM3aLMOHHBIX CTOSIKOB M BBIIYCKH MOTYT OBITH IPOJIOJKCHBI IO
CTeHaM IOoJ[BaJla TI0J €r0 MOTOJKOM, Ha KUPIHYHBIX CTOJOMKAX HaJ IOJIOM IOJ-
BaJIa MJIM IIPH HEOOXOAMMOCTH TIO/T TIOJIOM II0/IBajla B KaHaJaX WIIH TPYHTE.

Ha tpyOompoBosmax BHyTpeHHeW KaHaJIH3allM{ ClIeAyeT HpeayCcMaTpHBaTh
YCTAHOBKY PEBU3UH WIIHU IIPOYUCTKU. PEBU3HH yCTaHABINBAIOT:

- Ha CTOSIKaX IPU OTCYTCTBHM OTCTYIIOB Ha HIDKHEM M BEpPXHEM JITaXkax, a
IIPY HAJIMYUH OTCTYIIOB TAKXKe M Ha 9TAXAaX, PACIIONOKECHHBIX BBIIIE OTCTYIIOB;

- B JKHJIBIX 3[JaHUSIX BBICOTOW 5 3Taxked W Ooliee - HE pexe, yeM yepe3 TpH
sTaxa. [IpouncTky ycTaHaBIMBAIOT:

- Ha MOBOPOTAaxX CETH - NMPH M3MEHEHHH HAINPaBICHHS CTOYHBIX BOJ, €CIH
Y4acTK{ TPYOOIIPOBOJIOB HE MOTYT OBITh NMPOYMILEHBI Yepe3 JPYrHe YUaCTKH.

Ha ropu3oHTadbHBIX y4yacTKax CETH KaHAIM3allMd HauOOJbIINE IOITycKae-
MBI€ PAcCTOSHHS MEXJY NMPOYUCTKONH HEOOXOAMMO NMPHHUMATH: VIS TPOYHUCTKH
npu d =50 MM - 8 m; auist npounctky pu d = 100 u 150 mm - 10 M, 15 M.

JuameTp BbIITyCKa cJeIyeT ONpeAessTh pacdeToM (OH JOJDKEH OBITh HE Me-
Hee AuameTpa HanOOJIBIIero M3 CTOSKOB, MPHCOEINHICMBIX K TaHHOMY BBIITYCKY).
Brinmycky pokiIaapIBaoT NEPIEHIMKYIISIPHO HApy>KHBIM CTEHaM 0 KpaTJaiiemy
PacCTOSIHHIO JI0 CMOTPOBOTO KOJIOAIA MABOpOBOH cetn. He pexomenmyercs
HaNpaBJsATh BBHITYCKM B CTOPOHY IiIaBHOro ¢(acana 3xaHus. [Ipn nepecedennn
BBIIIYCKOM CT€H MOJBaJia WM CTEH 34aHHSA HEOOXOAWMO INPEeIyCMOTPETh Me-
PONPUSATHS, AHAJIOTUYHBIE YCTPOHCTBY BOJOIPOBOIHOTO BBOJIA.

JIBopoBas ceTh 0OBEAMHSAET BCE BBIIYCKH TaK, YTOOBI 0 KpaTJaiIieMy pac-
CTOSTHHIO OTBECTH CTOKH B TOPOJICKYIO CETh, JJISl YMEHBIICHUS TITyOUHBI 3aI0Ke-
HUSI JKEJIaTeJIbHO, YTOOBI YKJIOH TPyOOIpOBOJia COBNAAAN C YKIOHOM MECTHOCTH.
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I[Hf[ KOHTOPOJIA pa6OTLI HBOpOBOﬁ CCTHU B MECTax IMPUCOCANHCHHS BBIITYCKOB, Ha
IIOBOPOTAaX, B MECTAX UBMCHCHUA YKIIOHA U I€aMETPaA, HA yJaCTKax HHHHOﬁ CBBIIIC
35m npeaycMaTpuBarOT CMOTPOBLIC KOJIOABI.

2.Pacyer KaHAJU3AMUOHHBIX TPYOONPOBOI0B
TpyGonpoBoIBl BHYTPEHHEH KaHAIU3AINH PACCUUTHIBAIOT HA MPOIYCK MakK-
CHMAJILHOTO CEKYHIHOTO Pacxo/ia CTOYHBIX BO {, JI/C.
OmnpenesieHne pacyeTHBIX PAcXo10B
MakcuMasbHbIi CEKYHIHBIN PacXoj] CTOYHBIX BOJ HAa 00BEKTE pPacCUMTHIBA-
eTcs o opmyIie:

S tot S
Ooexx = +0,, €cu (., <8 a/c

s tot tot
quK = qce;u eC/in qceK >8 a/c

S -
rae J.., - pacxon oOmel Boasl Ha 00BEKTE, II/C;

S o
(, = 1,6 w/c — cexyHIHBIH Pacxo CaHMTApHOIO HMPHOOpa ¢ HAUOOIBIIMM

BOJIOOTBEICHHEM (CMBIBHOM 0a4OK YHHUTA3a).

B cBs3u ¢ TeM, uto Ha K1 umerorcs npuOoOps! ¢ €eMKOCTBIO (CMBIBHBIE OauKH,
BaHHBI), KOTOPBIC MEJICHHO HamonHAoTcsa (¢ pacxoxom 0,1 — 0,2 1/c) u 6pIcTpo
onopoxustotest (0,8 — 1,6 51/c), uro 00ycIaBIUBacT Ha HAYAIBHBIX y4acTKax 3Ha-
YHUTENILHOE MPEBBIIICHHE CEKyHIHbBIX pacxonoB B K1 Hax pacxozom B B1, mostomy
IpU pacxonax 1o 8§ Ji/c K BOJONPOBOJHOMY pacxoay NpUOaBISETCs CEKYHIHBINH
pacxon caHnmpuOopa ¢ MaKCHMaIbHBIM BOJIOOTBEICHUEM.

B sTOM ciyuae

G, =4™ +d;

Pacyer xaHAJIM3aIMOHHBIX TPYOONIPOBOIOB CIIEAYET MPOM3BOIUTH MO HPHIL.
5, Ha3Havas CKOPOCTh JBIDKEHHs cTOKOB Yk (M/c) u H/d Takum oGpazom, uToOb!
OBIJIO BBHIIIOJIHEHO YCIIOBHE HE30WIIEMOCTH TPyOOIPOBOJOB

9 =V, +H/D <06

ITpu 3TOM CKOpPOCTH ABMKEHUS CTOKOB JOJDKHa ObITh He Menee 0,7 m/c, a
HAaIlOJIHEHHE TpyOonpoBoaoB - He Meree 0,3.

B Tex cmyuwasix, Koraa BBIIOJHHUTH YKa3aHHOE YCJIOBHE HE IPEJCTABISETCS
BO3MOJKHBIM H3-32 HEJOCTATOYHOW BEIMYMHBI PACXOAa OBITOBBIX CTOYHBIX BOJ,
Oe3pacdeTHbIe y4acTKH TPYOONpoBOAOB IuaMeTpoM 50 MM cliefyeT MpoKiIajabl-
Bath ¢ ykioHoM 0,03, a qmamerpom 100 mm - ¢ ykitoHoMm 0,02.

HanGonpmmii ykiioH TpyOOIIpOBOIOB HE A0JKEH npeBbimiath 0,15.

IIpoBepka NMpoNnycKHOI CIOCOOHOCTH CTOSIKA

pacyeTHbIH pacxo/| Ha CTOSIKE HaX0UM MO popMyJie:

S _ ~tot
quK-cT. - qcex~c-r, + 1,6 J]/C,

rac
tot tot
qceK-CT. =5 acelc-cr. : qo
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o :f(Ptot _Nn)

CEeK-CT. CeK

BoponpoBoaHbIi pacxo ONpeAeNsioT B 3aBUCUMOCTH OT KOJIHIECTBA MPHUO0-
POB Ha CTOSIKE U CEKYHIHOW BEpOSITHOCTU MX OJHOBPEMEHHOW paboThHI, Tak Kak
KOJIMYECTBO BOAOPA30OPHBIX TOUEK PABHO YHCITy CAHUTAPHBIX IMPHOOPOB, TO MPH-

HIMaeM BepOSTHOCTh obmeii Boasr P,

. K1
CpaBHUBaeM IOTyIEHHBIA PAacXOX ((eex-cr.) C IOIYCTUMBIM PAacXomoM  uccr.
[P KOTOPOM HE HMPOUCXOJHUT CPhIBa TMAPO3aTBOPA M KOTOPBIA NMpPHUBEICH B Ta0-
mune 8 CHull 2.04.01-85* mst mpuasaToro muamerpa crosika ([dy = 100 mm), yrma
(45°) n nnametpa (1y = 50 MM) mprucoeTMHEHHSI OTBOIHOTO TPYOOTPOBOJIa K CTO-

SAKY.

Eem Q2. <Q° HaMeTp YCIOBHOTO MPOXOAA CTOsIKA I0J00paHO Bep-
a1 quK - quK'Zl()l'l A p y JI p pat pa p p

S S
HO, €Cl (| . = 0 c.non - IPHHAMAEM CTOSK OONBIIETO INAMETPA.

3. IIpoexTHpOBaHNE TBOPOBOIi
(BHYTPHKBapTaJbLHON KaHAJIU3ALMOHHOMH ceTH)
U MOCTPOEHHE NMPOA0JILHOr0 Npoduns

TpaccupoBka JBOPOBOW CETH 3aBHCHUT OT peiibeha MECTHOCTH, PaCIONIOkKe-
HUS 3[aHUS, BBITYCKOB U JAPYIMX KOMMYHHMKalMi. JIBOpOBYIO CETh NMpOKIaabIBa-
10T, Kak MpaBMIIO, M3 Kepamuuyeckux' Tpy® aumamerpom 150 wimm 200 mm. Cersb
TPAcCUPYIOT BIOIb 3[aHHs Ha PACCTOSHUM OT CTEH HE MeHee 3...5 M B HalpaBlle-
HUH, COBIAJAIOIIEM C YKJIOHOM MECTHOCTH, KOTOPBIH 3a7aH OTMETKaMH 3eMJIH Y
KaXJI0TO yria 3/aHusl.

Jlig KOHTpOJIs paboThl KaHAJTM3AIMOHHON ceTH M e€ 3KCIUTyaTalluy Ipeyc-
MaTpUBAIOT CMOTPOBBIE KOJIOJALBI B MECTaX NMPUCOEIUHEHUS BBIITYCKOB U3 3[aHMUS,
Ha TIOBOpPOTax TpyOONpoOBOJa, B MECTaX M3MEHEHH TUaMeTpa WIH yKIOHa TpyoO, a
HAa MPAMBIX ydacTKax depes 35 M mpu auamerpe Tpyo 150 mm.

[lepen mpucoennHEeHNEM K yIUYHON HAPYKHOUM ceTH Ha TPyOOMpOBOJIE JIBO-
poBoii cetn Ha paccrostHuu 1,0... 1,5 M OT KpacHOW JIMHMM 3acTpOMKH BriyOb
ydJacTKa pa3MeIlaloT KOHTPOJBHBIA CMOTPOBOM Kosozen. B Hem o0bI4HO ycTpa-
MBAIOT IIepemnaj, Tak Kak MPOEeKTUPYEMBIil KOJIO/EI Ha YIUIHOM KOJJIEKTOpE BCe-
r/1a IMeeT OOJIbIIee 3arTyOicHHe.

JIBOopoBast KaHAJIM3AI[OHHASI CEeTh BBITIOIHAETCS TOJBKO HA TeHIUIAHE yJacTKa
C yKa3aHHMEM IPOHYMEPOBAHHBIX KOJOLEB, PACCTOSHUN MEXKAY HUMU, 1UAMETPOB
n yKIoHOB TpyO (cM. puc. 11). IIpomonpHeIA mpodminb HBOPOBON KaHamM3a-
LIMOHHOW CETH BBIYEPKHMBACTCS MO OCH TPACCHI TPYO OT MeCTa MPHCOEIUHEHHS K
TOPOJCKON CeTH KaHAJIM3aIlMi A0 Hamboyiee yAaJeHHOTO OT Hee KaHaJIM3aIlHOH-
HOTO BBINMycKa. Kosonen 1BOpoBoii ceTn 3TOro BHIITycKa OINpesessieT HeoOXoau-
Moe 3ariayonenne ceTH. HezaBuCHMO OT HalpaBlIeHHS IBHKECHUS CTOYHBIX BOJ TI0

1 YYT'YHHBIX KaHAJIU3allUOHHBIX, IJIACTMACCOBBIX, aCGeCTOHeMeHTHBIX
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TpyOOIIpOBOAaM JIBOPOBOH KaHaIM3aLUH, NPO(UIb BEIYEPKHBACTCS B COOTBETCT-
BUH C JBIDKEHHMEM BOJBI 110 TPyOaMm - ciieBa HampaBo. BeruepumBanme mpoQuis
HAYMHAIOT C IOCTPOCHHUS MPOQHIS MOBEPXHOCTH 3€MJIM BJOJb Tpacchl Tpyoo-
nposoza. Ilo JaHHBIM aKCOHOMETPUYECKOH CXEMbl KaHAJIH3ALHOHHOTO CTOAKA U
BBIITYCKA OTPEJEIISIOT OTMETKY JIOTKa TPYOBI B KOJIOJIE C YYETOM Pa3HHIIbI Jna-
METPOB TPYOOTPOBOJOB BBHIITyCKa M JABOPOBOW CETH NPH COSAMHEHHH TPyOOIpo-
BOJIOB MO mienasiraM. OTMETKH JIOTKOB BCeX IPYTHX KOJOIIEB A0 KOHTPOIHHOTO
HaXOZAT ITyTeM BBIYMTAHUS U3 OTMETKH JIOTKA MPEABIIYIIEro KOJIOANA BETHIHHBI
noTepH BeICOTHI h; (M) onpenessemoii o hopmyse

hi=ix|

rae | - yKIOH KaHaIM3aMOHHBIX TPyOOIpOBOIOB; | - paccTosiHiE MEXIy KOJIO-
aMu, M.

BrrancieHHble OTMETKH (O TPETHETO 3HAaKa) 3aIMHCHIBAIOT B TAONHITy TpO-
JossHOrOo mpoduind. Ilo pasHuIle OTMETOK MOBEPXHOCTH 3€MJIM H JOTKOB TPy0o-
NPOBOJIOB BEIYHCIISIOT TIIyOMHY KOJOALEB (10 BTOporo 3Haka). [1o momy4eHHBIM

OTMETKaM BBIYEPYHBAIOT ITPOIOJIBHBIN NPO(UIL ABOPOBO KaHATM3AUUH (CM. PHUC.
14).

34



[Ipunoxenue 1
Fennnan yuacmxa 3acmpoiiku scuno2o ooma M 1:500
Bapuaum 1

Z-04 Z-0,5
Z-05 lom.= 2 Z-06
S .
L Kpacnas nunus sacmpoiu
S .
> K-1 b drk=..MM
S .
o~ B-1 -5 de=..MM
S
* [Tpoexmupyemsiii npoesd
Bapuanm 2
Z-035 Z-06
Iom.=Z
Z-06 Z-07
S| .
L Kpacnan nunus sacmpoiku
= .
= K-1  —5drk=..MM
> ;
&3 B-1 b dme=..MM
=
* IIpoexmupyembiii npoe3o
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IIpunoxenue 2

3HaueHus o (BepOSITHOCTHOTO JEHCTBHS IPHOOPOB) B 3aBHCHMOCTH OT npon3BesieHust NP

N-P a N-P a N-P a N-P a N-P a
MeHee
0,015 0,2 0,06 0,289 0,22 0,467 0,86 0,894 3,5 2,029
0,015 0,202 0,062 0,292 0,23 0,476 0,88 0,905 3,6 2,065
0,016 0,205 0,064 0,295 0,24 0,485 0,9 0,916 3,7 2,102
0,017 0,207 0,065 0,298 0,25 0,493 0,92 0,927 3,8 2,138
0,018 0,210 0,068 0,301 0,26 0,502 0,94 0,937 3,9 2,174
0,019 0,212 0,07 0,304 0,27 0,510 0,96 0,948 4,0 2,210
0,02 0,215 0,072 0,307 0,28 0,518 0,98 0,959 4,1 2,246
0,021 0,217 0,074 0,309 0,29 0,526 1,0 0,969 4,2 2,281
0,022 0,219 0,076 0,312 0,3 0,534 1,05 0,995 4,3 2,317
0,023 0,222 0,078 0,315 0,31 0,542 1,1 1,021 4,4 2,352
0,024 0,224 0,08 0,318 0,32 0,550 1,15 1,046 4,5 2,389
0,025 0,226 0,082 0,320 0,33 0,558 1,2 1,071 4,6 2,421
0,026 0,228 0,084 0,323 0,34 0,565 1,25 1,096 4,7 2,456
0,027 0,230 0,086 0,326 0,35 0,573 1,3 1,120 4,8 2,490
0,028 0,233 0,088 0,328 0,36 0,580 1,35 1,144 4,9 2,524
0,029 0,235 0,09 0,331 0,37 0,588 1,4 1,168 5,0 2,558
0,03 0,237 0,092 0,333 0,38 0,595 1,45 1,191 51 2,592
0,031 0,239 0,094 0,336 0,39 0,602 1,5 1,215 5,2 2,626
0,032 0,241 0,096 0,338 0,4 0,610 1,55 1,238 5,3 2,660
0,033 0,243 0,098 0,341 0,42 0,624 1,6 1,261 5,4 2,693
0,034 0,245 0,1 0,343 0,44 0,648 1,65 1,283 5,5 2,726
0,035 0,247 0,105 0,349 0,46 0,652 1,7 1,306 5,6 2,760
0,036 0,249 0,11 0,355 0,48 0,665 1,75 1,328 5,7 2,793
0,037 0,250 0,115 0,361 0,5 0,678 1,8 1,350 5,8 2,826
0,038 0,252 0,12 0,367 0,52 0,692 1,85 1,372 5,9 2,858
0,039 0,254 0,125 0,371 0,54 0,704 19 1,394 6,0 2,891
0,04 0,256 0,13 0,378 0,56 0,717 1,95 1,416 6,1 2,924
0,041 0,258 0,135 0,384 0,58 0,730 2,0 1,437 6,2 2,956
0,042 0,259 0,14 0,389 0,6 0,742 2,1 1,479 6,3 2,989
0,043 0,261 0,145 0,394 0,61 0,750 2,2 1,521 6,4 3,021
0,044 0,263 0,15 0,399 0,62 0,755 2,3 1,563 6,5 3,053
0,045 0,265 0,155 0,405 0,64 0,767 2,4 1,604 6,6 3,085
0,046 0,266 0,16 0,410 0,66 0,779 2,5 1,644 6,7 3,117
0,047 0,268 0,165 0,415 0,68 0,791 2,6 1,684 6,8 3,149
0,048 0,270 0,17 0,420 0,7 0,803 2,7 1,724 6,9 3,181
0,049 0,271 0,175 0,425 0,72 0,815 2,8 1,763 7,0 3,212
0,05 0,273 0,18 0,430 0,74 0,826 2,9 1,802 7,1 3,244
0,052 0,276 0,185 0,435 0,76 0,838 3,0 1,840 7,2 3,275
0,053 0,278 0,19 0,439 0,78 0,849 3,1 1,879 7,3 3,307
0,054 0,280 0,195 0,444 0,8 0,860 3,2 1,917 7,4 3,338
0,056 0,283 0,2 0,449 0,82 0,872 3,3 1,954 7,5 3,369
0,058 0,286 0,21 0,458 0,84 0,883 3,4 1,991 7,6 3,400
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N-P a N-P a N-P a N-P o N-P a
7,7 3,431 14,2 5,326 27,5 8,828 49,5 14,20 93 24,31
7,8 3,462 14,4 5,382 28,0 8,955 50 14,32 94 24,54
7,9 3,493 14,6 5,437 28,5 9,081 51 14,56 95 24,77
8,0 3,524 14,8 5,492 29,0 9,207 52 14,80 96 24,99
8,1 3,555 15,0 5,547 29,5 9,332 53 15,04 97 25,22
8,2 3,585 15,2 5,602 30,0 9,457 54 15,27 98 25,45
8,3 3,616 15,4 5,657 30,5 9,583 55 15,51 99 25,68
8,4 3,646 15,6 5,712 31,0 9,707 56 15,74 100 25,91
8,5 3,677 15,8 5,767 31,5 9,832 57 15,98 102 26,36
8,6 3,707 16,0 5,821 32,0 9,957 58 16,22 104 26,82
8,7 3,738 16,2 5,876 32,5 10,08 59 16,45 106 27,27
8,8 3,768 16,4 5,930 33,0 10,20 60 16,69 108 27,72
8,9 3,798 16,6 5,984 33,5 10,33 61 16,92 110 28,18
9,0 3,828 16,8 6,039 34,0 10,45 62 17,15 112 28,63
9,1 3,858 17,0 6,093 34,5 10,58 63 17,39 114 29,09
9,2 3,888 17,2 6,147 35,0 10,70 64 17,62 116 29,54
9,3 3,918 17,4 6,201 35,5 10,82 65 17,85 118 29,89
9,4 3,948 17,6 6,254 36,0 10,94 66 18,09 120 30,44
9,5 3,978 17,8 6,308 36,5 11,07 67 18,32 122 30,90
9,6 4,008 18,0 6,362 37,0 11,19 68 18,55 124 31,35
9,7 4,037 18,2 6,415 37,5 11,31 69 18,79 126 31,80
9,8 4,067 18,4 6,469 38,0 11,43 70 19,02 128 32,25
9,9 4,097 18,6 6,522 38,5 11,56 71 19,25 130 32,70
10,0 4,126 18,8 6,575 39,0 11,68 72 19,48 132 33,15
10,2 4,185 19,0 6,629 39,5 11,80 73 19,71 134 33,60
10,4 4,244 19,2 6,682 40,0 11,92 74 19,94 136 34,06
10,6 4,302 19,4 6,734 40,5 12,04 75 20,18 138 34,51
10,8 4,361 19,6 6,788 41,0 12,16 76 20,41 140 34,96
11,0 4,419 19,8 6,840 41,5 12,28 77 20,64 142 35,41
11,2 4,477 20,0 6,893 42,0 12,41 78 20,87 144 35,86
11,4 4,534 20,5 7,025 42,5 12,53 79 21,10 146 36,31
11,6 4,592 21,0 7,156 43,0 12,65 80 21,33 148 36,76
11,8 4,649 21,5 7,287 43,5 12,77 81 21,56 150 37,21
12,0 4,707 22,0 7,417 44,0 12,89 82 21,69 152 37,66
12,2 4,764 22,5 7,547 44,5 13,01 83 22,02 154 38,11
12,4 4,820 23,0 7,677 45,0 13,13 84 22,25 156 38,56
12,6 4,877 23,5 7,806 45,5 13,25 85 22,48 158 39,01
12,8 4,934 24,0 7,935 46,0 13,37 86 22,71 160 39,46
13,0 4,990 24,5 8,064 46,5 13,49 87 22,94 162 39,91
13,2 5,047 25,0 8,192 47,0 13,61 88 23,17 164 40,35
13,4 5,103 25,5 8,320 47,5 13,73 89 23,39 166 40,80
13,6 5,159 26,0 8,447 48,0 13,85 90 23,62 168 41,25
13,8 5,215 26,5 8,575 48,5 13,97 91 23,85 170 41,70
14,0 5,270 27,0 8,701 49,0 14,09 92 24,08
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Ilpunoycenue 4

JlaHHBIe U151 10400Pa HACOCOB B CHCTEMe BHYTPEHHEr0 BOAOCHA0KeHHs 31aHUI1

Mapxa Hacoca TMonaua, M3 /u Hanop, m MomurHocTs, KBT
K8&/18 8 18 15
K8&/18m 125 20 2,0
6 20,3
1,5 K-8/19 11 174 15
(1,5 K-6) 14 14
5 16
1(’f15<i<8_/ 61a9)a 9,5 14 15
’ 13,5 11,2
4,5 12,8
1,5 K-8/196 9 11,4 1,1
13 8,8
11 21
2 K-20/18 10 185 22
(2K-9) 22 17,5
10 16,8
2 K-20/18a 17 15 15
21 13,2
2 K-20/30 10 345
20 20,8 4
(2K-6) 30 24
K65-50-160 25 32 55
K80-65-160 50 32 7,5
3 K-45/30 30 34.8
(3 K-9) 45 31 7,5
54 27
30,6 58
3K-6 45 54 17
61 45
28,8 55
3K-61 43,2 50 13
59,2 415
K80-50-200 50 50 15
K80-50-200a 45 40 11
K90/20 90 20 7,5
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[Iponomxenue Hpunoscenue 4

Mapka Hacoca Mosaua, M3 /u Hanop, m MoursocTs, KBT
AIIMC 2-20 15 0,37
2-30 22 0,37
2-40 2 29 0,55
2-50 36 0,55
2-60 45 0,75
ALIMC 3-20 10 0,37
3-30 16 0,37
3-40 28 20 0,37
3-50 ' 25 0,37
3-60 30 0,55
3-70 35 0,55
ALIMC 4-20 15 0,37
4-30 4 23 0,55
4-40 31 0,75
4-50 40 11
AIIMC 5-20 8 0,37
5-30 15 0,55
5-40 5 20 0,55
5-50 25 0,75
5-60 30 1,1
5-70 37 11
ALIMC 8-20 18 0,75
8-30 27 1,1
8-40 8 36 15
8-50 46 2,2
8-60 54 2,2
ALIMC 10-20 15 0,75
10-30 24 1,1
10-40 10 31 15
10-50 40 2,2
10-60 49 2,2
10-70 57 3,0
ALIMC 15-20 15 11
15-30 22 2,2
15-40 15 34 3,0
15-50 44 4,0
15-60 55 4,0
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IIponomxenue Hpunoscenue 4

AIIMC 16-30/2 23 2.2
16-30 16 34 30
16-40 46 40
16-50 58 55

AIIMC 20-10 10 11
20-20 22 2.2
20-30 20 36 4,0
20-40 49 55
20-50 60 55

ATIMC 32-1 12 2.2
32-2-2 20 30
32-2 28 40
32-3-2 32 35 55
32-3 41 55
32-4-2 50 75

ALIMC 45-1-1 15 30
45-1 20 4,0
45-2-2 45 30 5,5
45-2 40 75
45-3-2 52 11,0
45-3 60 11,0

AIIMC 64-1 21 55
64-2-2 29 75
64-2-1 6 37 11,0
64-2 44 11,0
64-3-2 53 15,0
64-3-1 60 15,0

AIIMK50-32-125/132 12 18 11
-135/142 12,5 20 15
-160/152 15 25 2.2
-160/165 17,5 29 30
-200/185 175 37 4,0
-200/205 20 46 55
AIIMK65-40-125/104 20 13 15
-125/117 25 16 2.2
-125/128 30 18 30
-160/154 25 27 4,0
-160/165 28 32 55
-200/189 25 35 55
-200/202 27 46 75
ALIMK65-50-125/124 44 16 30
-125/133 48 20 4,0
-160/146 50 25 55
-160/161 55 30 75
-200/180 50 40 11,0
-200/202 60 49 15,0
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[Ipunoxxenue 6
JlaHHBIE JUTS THIPABIMYECKOT0 paciyeTa KaHAIM3aHOHHBIX CAMOTEYHBIX TPYO HH3KOTO
nasnenus (ITHJT) cpennero tTuna quamerpamu 150 mm u 140 mm (TOCT 18599-83)

HamoHeHue| YKIJIOH

h/d, momu 0,008 0,01 0,012 0,014 0,016 0,018 0,02 0,03

muaverpa | g [v[ g fv[gfv|[glv|iglv|iglv|ig[v|g]lv
d =150 mm
0,25 2,93/0,82/ 3,270,941 3,64 [1,04| 3,97 [1,14( 4,28 1,23/ 4,57 [1,31{ 4,85 [1,39/6,09 1,74
0,35 5,35(0,996,07|1,12/6,73 [1,24{ 7,34 [1,36| 7,80 |1,46| 8,43 |1,55| 8,94 [1,65[11,1972,07
0,50 9,6511,13]10,92/1,28(12,08[1,41{13,16[1,54|14,17]1,66(15,12[1,77{16,03[1,87]20,05]2,34
0,60 12,56(1,17|14,251,33(15,76/1,47]17,17|1,60/18,48]1,72[19,72(1,8420,901,9526,1412,44
0,75 16,58(1,21{19,26(1,3720,75[1,5122,60/1,6524,33|1,77/25,96(1,89127,5112,00[34,39]2,51
0,85 18,62(1,2021,08|1,36[23,32(1,5024,39(1,6427,33/1,76[29,17|1,8830,91(1,99138,69]2,50
1,00 18,24(1,07]20,65(1,21]22,85/1,34{24,89|1,4526,79(1,57]28,60[1,67|30,311,7737,922,22
d =140 mm
0,25 2,0210,75/ 2,28 0,85/ 2,53 0,95/ 2,75 (1,03 2,99 [1,12( 3,20 [1,19| 3,40 [1,27| 4,26 [1,60
0,35 3,750,891 4,24 (1,02/4,70 [1,13|5,12 [1,24{ 5,54 1,34/ 5,91 1,43 6,27 |1,52| 7,35 [1,90
0,50 6,771,02/7,66 (1,17/8,47 [1,29/9,23 1,41/ 9,94 {1,52(10,61]1,62[11,25/1,72[14,082,15)
0,60 8,8511,07/10,00/1,22(11,06(1,3512,06[1,47|12,97|1,58(13,84(1,69(14,671,79/18,36]2,24
0,75 11,65/1,10(13,16(1,25{14,56(1,38]15,86/1,51(17,08/1,62(18,231,73/19,32/1,8424,16[2,30
0,85 12,97|1,09(14,79(1,24(16,36(1,37|17,82/1,50(19,191,6120,48/1,72]21,7011,83127,15]2,29,
1,00 12,80[0,97[14,48[1,10[16,02(1,22(17,45/1,33(18,001,4320,07|1,53121,27|1,62]26,62]2,03|

TIpumeuanwue: q — i/c; V — M/c.
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DneMeHT O603HaueHne DneMeHT O6o03HaueHue
Komnern tpy6omnpo-
BOJIA
[lepeceuenue % C 3arJLyIIKOM:
TpyOOIpOBOIOB ob1ee o6o3Have-
(6e3 coemune- | HUE,
HUST) e — pe3p00BOH,
| (hranmEeBO,
pacTpyOHOH
PasBerBuTEND,

Komnena, oTBOBI
C pa3TUYHBIMH

IRED
[

KOJUIEKTOP, Tpe-
O0€nka

yriiamu Omnopa Tpy6onpo-
BOJA:
HETIOJIB)KHAS,

. 1 e

Tpolinuku pas-
CKOJIB3AIIas,

JIIHBIE i :

— %_ MOfIBECKa HEMo-
KpecToBunsI JIBUKHAS,
pa3IH4YHbIe

— A

TMOABECKaA HaIlpaB-
JIIOiast

ITepexon, nepe-
XOJTHUK

=

BenTuib

Komnencarop
[T-00pa3ubiid,
TEJIeCKOInYIe-
CKUH

VL

MIPOXOHOH,
YIJI0BOM

[aii6a npoc-
ceJlbHasl, CyKa-
olee yCTpOn-
CTBO

3aaBIKKa

Tpy6omnpoBox B
Tpybe (pyTaspe)

Bentnis

X | K| > % |‘r ‘h §‘ %H 1]

CoenuHeHue
JJIEMEHTOB TPY-
O6ompoBoa:
pa3beMHoE,
mydroBoe,
¢maHIEBOE,
pactpyOHOe

I I f

Kpan noxapusiit

¢

Kpan
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Knanan obpatHblit

M3onupoBanHbIi

y4acToK

TpybOompoBoJa,

BHOpOBCTaBKa Bojtocuermx
Knaman npeno- Knanan
XpaHUTENbHbIH MIPeIOXPAHUTEIb-
MIPOXOIHOM HBIN

Perynatop nas-
JIeHUs

Knanan Bo3gym-
HBII aBTOMaTHYe-
CKUil

OunpTp (cerya-
TBIi)

Hacoc nentpo-
OeXHBIH

CwMmecurens
(pyKOMOIHUK,
Mo¥iKa),

CMECHUTEIh
C JIyLIEBOM ceT-
KO,

KpaH (paKoBHHa,
CMBIBHOH 0auoK)

oo B B

Molika KyxOHHas
Ha OJTHO OTAElNe-
HHE

YHuTas co
CMBIBHBIM 0au-
KOM

(c mpsAIMBIM U C
HAIOJLHBIM BBI-
ITyCKOM)

‘VMBIBaTbHAK

Tpan HamonbHbIH

Bannas
OOBIKHOBEHHAS

JIRU:LE gt VE

ITuccyap HacteH-
HBIH

v
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TpyOGomposon
¢ pacTpyOHBIM
COeJMHEHHEM

Komneno, oTBOABI
0/l Pa3HBIMU
yriiamu

J

IMarpyOxu

nepexoHbIe,
YMIIEHCAIHOH-
B

TpoiiHuky nps-
MBIE

[

Cudons (runpo-
3aTBOPEI) pas3iiy-

1 KOCBIE HBIE
KpecroBunsl
MpsiIMbIE, KOCHIE, CutoH OyThLIOU-
KOMOWHHPOBaH- HBIN
HBIC
Orctyn MydTta I
PeBusus [Ipouncrka }:‘
-
S

L 1=2] )

Faint
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TTPUJIOXEHMUE 7
INPUMEP PACUYETA Nel
3anaum mpoekTa
TpebyeTcs pa3paboTaTh IPOESKT CUCTEM XOJIOHOTO BOJOCHAOKEHHS U BOIO-
OTBEJICHUS JKUAJIOTO 3TaHUS.

B kypcoBoM npoekTe Heo0X0IMMO:

1. BeIOpaTh NpHHIHUIUATBHYIO CXEMY M CHCTEMY XOJIOJTHOTO BOIOCHa0Xe-
HUS,

2. PaccunTath cucteMy X0J0HOTO BOZOCHA0XKEHUS Ha MPOITYCK X035 i~
CTBEHHOTO pacxoja.

3. Paccuntath 1 mogodpark yCTpOHCTBA JUIsl TIOBBIILICHHS HAIIOPA;

4. BeiOpatb cucTeMy BOJOOTBEICHIS 3JaHH, IIPOU3BECTH TPACCHPOBKY BO-
JIOOTBOSIIEH CeTH W HAMETUTH MECTa JJIS BRIITYCKOB M3 3/IaHUS;

5. IlpomsBecTn pacdeT MPOIMTyCKHOHN CITOCOOHOCTH BEPTHKAIBHBIX BOJIOOTBO-
JSIIIAX CTOSKOB M TOPH30HTAIBHBIX TPYOOIPOBOIOB U BEIITYCKOB CHCTEMEI
BOJIOOTBE/ICHUS;

6. 3anpoeKTUPOBAThH IBOPOBYIO BOAOOTBOISIIYIO CETh;

Hcxonnble naHHbIe /151 MPOEKTHPOBAHMA:
XapakTepHucTHKa MPOSKTUPYEMOT0 00bEKTa!
- Ha3HAYCHHME BIAHM .....uvvvieieeiiiiiiiieieeeeeesriinseeeseearrsneeeessesnnens
R 001070 (lonn: To Y i ) 5 0 0 (T
- UHCITO JKHITBIX HA ATAMKE ..vverveerreenresneesreesseeseesesnessesssessseennes
= DTAXKHOCTD.....ccveeririeninnanes
- Yuco KxBapTUP B CEKIHH ... .
= BBICOTA 3TAMKEH . ..c..vviiieiirii e
- TONIIUHA TEPEKPBITHH ...vveiveeiirieiiee st

- BricoTa moaBana Ui TEXHUYECKOTO ITOIIIOIIBS vvvvvvvvvvvvvvvennns 2,0 m;
- KOHCTPYKIIHSA KPOBIH ...t IUIOCKas;
- Ocob6eHHOCTH MOHTaX)a CTY3 ..o CaH.-TeX. KaOWHBI,

- CpenHsisi 3aCEJIeHHOCTh KBapTHP 3,8 yen/kB.;

- [IpeBbImeHne oTMETKHU ToJ1a 1 3T. HaJ] OTMETKOM MIaHu-

| 103 Z S PO PPPRPPR 0,3 m;

- Paccrosinue 10 KpacHOM TMHUM 3aCTPOUKH .....ovuvvvrnreriieennee, 10,0 m
XapakTepucTHKa TOPOJCKHUX ceTei

Bononposon:

- Hopma BogonoTpebneHust ....300,0 1i/cyT.uem;
- [apaHTUIHBII HATIOP ....oooiviiiiiiiin e 29,0 M BOA.CT,;
- maMeTp TopoACKOro BoZompoBoaa Bl ......cccvvviiiiennnnn, 50 mwm;

- OTMEeTKa MOJa MEPBOTO DTAKA «.vnvrrrrerannnn.. 100,000 m
Kanannzanus:

- lmameTp KoJUIeKTOpa ropoicKoi kaHanu3aruu K1 .............. 400 mmM;

- I'myOuHa KOI0/1a TOPOACKON KAHATHMBAIHH ... e 3,000 wm;
-OtrMerka3eMIn Y TKK ..o, 99,000 Mm;

- I'myOnHa IPOMEP3AHUS TPYHTA.....cvivieiiriieiieie e 1,2m



IIpumeuanue: TIpuMeHsIETCS [ICHTPATU30BAHHAS CUCTEMA XOJIOAHOTO M TOPSYEro
BOJOCHAOKEHUS.

1. IoTpeduTenu

B mpoekTupyemMoM KHJIOM 3AaHUM OCHOBHBIMH MOTPCOUTENSMHU SIBISIOTCS
xurenn. [To CHull 2.04.01-85 cuctema X0JOIHOTO, TOPSYETO BOJOCHAOKEHUS U
KaHAJIM3alUU JIOJDKHBI 00CCIIeYMBATh MOJaYy BOJBI U OTBEIACHUEC CTOYHBIX BOJ
COOTBETCTBYIOIIUEC PACUCTHOMY YHKCIYy BOJOMOTpeOUTENci. Brruucnsiorcst pac-
YETHBIC CYTOYHBIC, YaCOBBIC M CEKYHTHBIC PACXOIBI JUIs1 0OBEKTA B IICIOM.

Bua u kosimyecTBO MOTpEdUTEIEI:

Kurenu:

U= N o ‘U, =28-38=106,8~107uen , rne

0

n ‘N -n_.-n =2-7-1-2=28 wuucno xsaprup B
K6  KeJ3m Im 30 CeK

31aHuU (MPOU3BEJCHUE KOJMYECTBAa KBAPTUP Ha ITaXKe, HA KOJUYECTBO dTAXKEH B
3/1aHWH, Ha KOJMYECTBO 3/1aHUi, Ha KOJTUIECTBO CEKITUil);

U, = 3,8 uen/ks. — cpestsist 3aceneHHOCT KBAPTHP 110 3aHHIO.

XapakTepucTuka noTpedureneit
(o CHuII 2.04.01-85 mpu. 3)

Hopma YacoBas HOpMa
Haunmenosanue | KommdgecTso BOJOTIOTPEOICHHS, BOJONOTPebIeHNS,
norpeGureneil | morpebureneii weyr. 1/4ac
tot c tot c
qUo quo qu,hr qu,hr
Kurenn 107 300 180 15,6 5,6

tot
Qy, - o0111as HopMa BOIOTIOTpeOIeHNUS Ha | KUTETS B CYyTKH;

c v
qu0 - HOpMa BO,I[O]'[OTpC6J'ICHI/I$I XO0JIOJHOHU BOAbBI HA 1 >xuTens B CYTKU;

tot
0,y - 0OmIas gacoBast HOpMa BOAOMOTPEONEHNUS HA | XKUTENS;

C o
0, nr - HOpMa BOIONOTPEOIEHHUS X0JI0AHO BObI HA 1 sKUTENS.

2. O6ocHOBaHUE U BLIOOP cUCTEM BOJOCHAOKEHHSI M BOAOOTBeIeHUs

2.1. CucreMa BOJOCHAOKEHUS
Ha ocHoBaHuu BOZHOrO OanaHca, apXHTEKTYPHO-CTPOUTEIBLHBIX PEIICHHI
3/1aHUH, €ro dTaXHOCTH, COCTaBa MmoTpeduTenel, npuanMaercs: Cuctema Xo3sii-
CTBEHHO-TIUTHLEBOTO BOJl0OCHAOXKeHUs B1, obecneunBaromas mojady BOABI U3 TO-
POJICKOTO BOAOIPOBOAA B KAXKIYI0 KBapTHpYy B 00beMe 300 n/gen.cyt. Bl pasme-
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JISIETCSl Ha BOJOTPOBOJT XOJIOJHOM Boabl moparomeid 180 n/den.cyt., mpu obriem
BopomnoTpedneHuu paitona 300 yi/gen.cyT. ¥ BOAOIPOBOJ TOPSYEH BOIBI TOJIAF0-
mei 120 si/9en.cyt. nmpu obmem BoxonotpebiaeHun paiiona 300 n/gen.cyt. (paspa-
0aThIBaeTCS TOIBKO BOAOMPOBO XOJIOTHON BOIBI).

B cootsercrBun co CHull ans 3manuit staxkHoctu Ooinemie 12 staxed mpu-
HUMAETCS TMPOTHBOIOXKAPHBIA BOJOMPOBOJ C MOXAPHBIMU KpaHAMHU, KOTOPHIC
JIOJDKHBI TIOJIABaTh, B CITy4ac BOSHUKHOBEHUS MOXKapa BOMY.

Tak xak mo 3agaHHI0 KOJIMYECTBO dTAXKEH — 7, TO COBMECTHBIN X03SHCTBEHHO-
MPOTHBOMOXAPHBIN BOJONPOBOJ HE MPEIyCMATPUBACTCS W, COOTBETCTBEHHO HE
paccuuThIBaETCS.

2.2. CucreMa BOJOOTBeACHUSA
Jis oTBeIeHUS X035ICTBEHHO-OBITOBBIX CTOKOB, 00pa3yIOIIUXCSA B KBapTHPE,
npuHUMaeTcs OpiToBast kKaHamm3anus K1.

3. X0351iiCTBEHHO-IUTHEBO BOJONPOBO/ X0JI0AHOI BOABI

3.1. O6ocHoBaHHE U BHIOOP CXeMBbI BOJOCHA0KEHUSI

Jnst obecrieueHus OecrniepeOoitHOM MoAauM BOBI BCEM MOTPEOUTEISIM U Ka-
gyectBe cooTBeTcTBYIoNeM CanHull, mpuHuMaeTcs cxema BOJONPOBO/Ia BKIIOYa-
IoIast:

1. Bonopa36opHslii mpubop;

2. BogonpoBoHasi ceTb;

3. TpyOompoBogHas apMatypa;

4. YCcTaHOBKH IJIs TTOBBIIICHUS JaBICHNUS;

6. Beopx;

7. Toponckoii BomorpoBo (Bogomotpedurens). C y4eToM MEpOnpHsATHIA TIO

pecypcocOepekeHHIO CXeMa JIOTIOIHASTCS:

5.BogomepHBIM y3710M.

YuuteiBas fasienue B Bogonurarene (29,0 M. BOASHOTO CTOJI0A) BEIYHCIIAEM
OPHEHTHPOBOYHOE JIaBIICHHE HEOOXOJMMOE JJIsl pa0OTHI CUCTEMBI:

H,, =10m+4(n,, —1)=10+4(7 —1)=34m

(34,0 M > 29,0 M), mpUHUMAETCS YCTAHOBKA JIJIsI [TOBBIIEHUS

T.K. H"p >H

JaBJICHUSA.

I[J'IFI YMEHBUICHHS KAaNWUTAJIbHBIX MW 3KCIUTyaTalMOHHBIX 3aTpaTr, OCHOBHOC
060pyz1013aH1/Ie CHUCTEMbI C BBICOKMM YPOBHEM IlIyMa pasMCUIacTCAd B L[TH COB-
MECTHO C TCIINIOMECXaHUYCCKUM O60py,HOBaHI/ICM Topsicero BO)IOCHa6)KeHI/IH.

2ap

3.2. KoncTpynpoBaHue ccTeMbl BOJOCHA0KEHHSI
3akiroyaeTcsi B pa3MENICHUH OCHOBHBIX DJIEMEHTOB B CTPOMTENBHBIX KOH-
CTPYKIHUAX 3TaHUA, BBI60p THUIIOB JJICMCHTOB M ONPECACICHUEC MX OCHOBHBIX pas3-
MEpOB U MapaMeTpoB, NOCTPOSHHE AKCOHOMETPUYECKUX CXEM, CBSI3YIOLIMX BCE
9JIEMEHTHI B €IMHOE LIeJIOe.
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3.3. Bbi6op THIIOB BOAOPA300PHBIX NPUOOPOB

B KuimeIx KBapTHpax B Ka4ecTBE BOJAOPa30OPHBIX MPHOOPOB MPUHUMAIOTCS
CMECHTEINH, TaK KaK 3/1aHie 000pyJ0BaHO IIEHTPATTN30BAHHBIM XOJIOAHBIM U TOPSI-
YHM BOJIOCHAOKCHHUEM.

CMecuTeny Ha MOWKE YCTaHABIMBAIOTCS Ha KyXHE B KOMIUIEKTE C MOMKOM Ha
Beicote 0,8M (mo CHull 3.05.01-85%). [IpuHuUMaeTcs HACTOJNBHBIA CMECUTEIb C
pacxoznom 10,5 n/mMuH.

B BaHHOW KOMHATEe TPUHHMMACTCS pPa3[e/IbHBIA CMCCHTEIh Ha BaHHY M Ha
YMBIBAJILHUK, MIPHYEM HA BaHHY YCTAHABJIMBACTCS CMECHTENb B IPYIIIOBON yCTa-
HOBKe c aymeM. CMmecHuTenb Ui BaHHBI, YCTaHaBIMBaeMbIi Ha BeicoTe 0,55M, ¢
pacxooM: ISl M3IUBa 22,5 JI/MIH U pacxoIoM i ayma 13 i1/mMuH.

Jis yMBIBaTbHUKA IPUHAMACTCSI CMECUTEIh, PACIIOJIOKEHHBIN Ha BBICOTE
0,8m, ¢ pacxomom 13 n/MuH.

YHHUTa3 MpUHUMAETCS TIOABECHOW BOPOHKOOOPa3HEIH, AmuHOoH 500MM ¢ 60-
KOBOM IOJBOIKOM Ha BeIcoTE 0,65M.

3.4 BogonpoBoaHasi ceThb

KpaprupHnas pa3Boaka

IIpoknangsiBaeTCs MOA KaXKIBIM CMECHTENEM K CTOSKY, KOTOPBIH pacIloiokeH
COBMECTHO CO CTOSIKOM TOpSYEro BOJOCHAOKEHHMS, KaHAIM3AlMd B CaHUTapHO-
TEXHMYECKOH IIaxTe.

Boponposoaunbie ceTu

BopomnpoBoanbie ceTn T0MMKHBI 00ecieunBaTh OecrnepeOoiiHyo moiady BOIbI
B KaXXJI0¥ BOIOpa300pHOI TOUKe.

[IprHMMaeTcss BOZONPOBOAHAS CETh C TYNMHMKOBOM HIKHEH pa3sBOAKOM, Tak
KakK Ha HeH pacIoJIOKEHBI TOJIBKO BOJIOPa300pHBIE MPUOOPHI sl XO35MCTBEHHBIX
LeNen.

JIJ1g TIOJIMBKM TEPPUTOPHUU K MAarucTpaysiM HUKHEH 30HBI NMPHCOEIUHIIOTCS
MTOJIMBOYHBIE KpaHBI 13 pacueTa | kpaH Ha 60M mepumeTpa 31aHus.

IMoaBoaKxM BHYTPH KBapTHUPHI OT BOJOPa30OpHOro Mpudopa K CTOSAKY pacro-
naraioT Ha pacctossHuH 0,3M oT moa.

CTosIKM pacnoiaraioT B CaHHTaApHO-TEXHHYECKHX KaOMHaX BMECTE CO CTOS-
KaMH KaHaJIH3aIIH.

MarucTpany npoKIaabIBaloT B HOABAJIE.

Jlis MOHTaXka BOAOIPOBOIAHOMN CETH IMPUHUMAIOTCS CTAIbHBIE BOAOTa30Ipo-
BOJIHBIE TPYOBI.

3.5 TpyoonpoBoaHasi apmMaTypa
CoyXuT AJIs yHOpaBJICHUS MTOTOKOM BOJABI B TPYyOOIIPOBOJAX, a TaKXkKe ympaB-
JICHWEM JIaBJICHHEM, TIPHHUMAETCS 3alopHasi apMaTypa, KOTopasi pa3Melaercs Ha
BOJIOTIPOBOIHOM CETH TaK, YTOOBI 00ECIIEUNTh OTKIIOUEHHE PEMOHTHBIX yJaCTKOB,
¢ HAMMEHBIIUMH yIIepOaMHu I TOTPEOUTEIeH.
Apmarypa nperycMaTpUBaeTC:
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- Ha xaxxmom BBOJIC;

- Ha paszBopsimeti cetr 1y1st o6ecriedeHusl BO3MOKHOCTH BBIKITIOUCHHS

€€ OTIENIbHBIX YUaCTKOB;

-V ocHOBaHHUS CTOSKOB XO3SIMCTBCHHO-ITUTHEBOM CETH;

- Ha oTBeTBIEHMSIX OT MarucTPaIbHBIX JTHHUH BOIOMPOBO/IA;

- Ha oTBeTBIICHUSIX B KOXYIO KBAPTUPY, HA TIOJABOIKAX K CMBIBHBIM 0auKam,

- YV OCHOBaHMI MOJAIOLINX CTOSIKOB;

- [lepen HapyXHBIMH TIOJTMBOYHBIMH KPaHAMHU.

Peryaupyrwimas apmartypa, a1 00eCeYeHUss MUHUMAIBHBIX TIOTEPh BOJIBI,
OT M30BITOYHOIO JIABJICHUS MPEIyCMAaTPUBAIOTCS KBAPTHPHBIC PETYIISITOPHI IaBJic-
HUSL.

I[IpenoxpanutejbHasi apMaTypa, B BUIE OOpaTHBIX KIIAMIAHOB, IPEIyCcCMaT-
PHBAIOT B yCTAaHOBKAX IS TOBHIMICHIS JaBIICHIS.

Jiii OmOpOXHEHHS BO BpeMS PEMOHTA, IPEIyCMATPUBAIOTCS CITyCKHBIC
YCTPONCTBA, PACIIONOKCHHBIC B IMOHIKCHHBIX YaCTAX CHCTEMBI (B caMOW HU3KOM
TOYKE MarucTpaid M Yy OCHOBAaHHUS CTOsIKa) Ha TOJIMBOYHOM TpybOomposozae. Tpy-
6onpoBoasl  goikHbl uMeTh ykiIoH 0,002-0,005 B cropoHy CIycKHOTO
YCTpOMCTBA.

3.6 YcTaHOBKH 1JISl NOBLIIIEHUS JABJICHUS

Jnst obecniedenust OecriepeOOHOCTH 110/1a4M BOJbI IPUHUMAIOTCSL padoune u
pe3epBHBIC HaCOCHL. B HacOCHYI0 yCTaHOBKY KpoMe paOO4yHX U pe3epBHBIX HACO-
COBBXOJIHMT BCACHIBAIOIIMI U HANIOPHBII TpyOONPOBO, 3aNIOPHYIO apMaTypy ycTa-
HABJIMBAIOTCS JO U IOCJIE HACOCOB, OOPaTHBII KJalaH Ha HAIIOPHOM KTPYOOIpo-
BOJI€, KOHTPOJIEHO U3MEPHTEIbHBIC PUOOPEL.

—>
Om s8o0omepa

CxeMa yCTAaHOBKM /15l MOBbIIIEHUS 1aBJIeHUS
CxeMa yCTaHOBKH ISl TIOBBIIIICHHUS TAaBJICHUS BKIIIOYAET B ceOs ciemyrommue
3JIEMEHTBHI:
1. PaGounit HacOCHBIH arperar;
2. Pe3epBHBII HACOCHBIH arperar;
3. BcacsiBatoiye TpyoonpoBOIbI;
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4. Tloparomue (HamopHbBIe) TPYOOTIPOBO/IHI;

5. O0BoaHAas TUHHUS;

6. 3aBIKKa;

7. OOpaTHBIN KJIalaH,

8. MaHoMeTpHI Ha BXO/Ie B HACOCHBIN arperar;

9. MaHOMeTpbI Ha BBIXO/I€ U3 HACOCHOTO arperara.

3.7 BopoMepHbIe y3JIbl

Jnst obecniedeHust yuaeTa BOJbl B CUCTEME IIPEAyCMaTpHBAETCs yCTAaHOBKA BO-
JIOMEpHOTO y3/1a Ha BBOJE B cUCTeMY (JUII KOMMEPUYECKHUX PacyeToB BOJIOCHa0Xe-
HHUM OpTaHM3alii) B KaXKIOM 3JaHWU M KBapTHPE IUIS paclpeleieHus IaTexen
MEXXIY OTAEIbHBIMHU TOTPEOUTEISIMH.

BonomepHEBIi y3en1 Ha BBOAE MpPEAyCMATPHBACTCS ¢ OOBOMHON JTWMHHEH IS
OecniepeboitHOro 0OecneueHns MoJauy BOJIBI, OCOOCHHO BO BpeMs HOXKapa.

Ha BomomepHOM y3iie mpenycMaTpUBaOTCS CYETUYUKHU BOJBL. I €ro OTKIIIo-
YeHHUS BO BpeMs IPOBEPKU U PEMOHTA MpelycMaTpUBaeTCs 3alopHas apMaTypa J1o
u nocie. [y npoBepku Moka3aHUi cUeTYHKA MOCNIE HEro yCTaHaBIMBAETCS KOH-
TPOJBHO CITyCKHOM KpaH ¢ MaHOMETPOM, KOTOPBIH KOHTPOJHPYET AaBICHHE Ha
BBOJIe. Ha 00BO/IHOM JIMHMK ycTaHaBIMBaeTCs 3aaBIKKa. Eciu nmpu pacuere cuer-
YHK BOJBI HE IIPOIYCKAET XO3AHCTBEHHBIN pacXo/, TO 3aBIKKY 000PYAYIOT 2JIeK-
TPOIIPUBOJIOM.

Jis mpenoTBpaleHnsl XUIIEHUs BOJBI BOJOMEPHBIH y3el OoIuioMoOupyercs,
3aBIKKa 0€3 3JIEKTPONpPHBO/A Ha OOBOJHOW JMHUM IUIOMOMPYETCS B 3aKPHITOM
COCTOSIHUU.

BonomepHsIii y3enm ¢ 0OBOJHOW JHHHWCH TMPENCTaBICH HAa PUCYHKE HIDKE.
CdeTuynky BOABI B KBAPTHPAX yCTaHABIMBAKOTCS MOCIE 3alI0PHON apMaTypBI.

Om
—_— —>
6600d K cemu
800OCHADINCCHUA
8 30 aHUU

v DKl
4

Cxema BOJIOMEPHOTO y3J1a C 00BOIHOM TMHUEH
1 — BomocueTuuK; 2 — nepexoaHsie My(hThl; 3 — KOHTPOJIBHO-CITYCKHON KpaH;
4 — 06BOHASI TUHUS; 5 — MAHOMETP.
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3.8 Beox

BBoabl npokiagpiBaloTCsl OT KOJIO/Ia TOPOJICKOM BOJOMPOBOIHON CETH, OT-
MeTKa 3emu Kotoporo 99,200 M. BogonpoBoHbie TpyOBI MapaiebHbI TOBEPXHO-
ctr 3emii. OTMETKa OCH TPYOBI paBHA TIIyOHMHE 3aJI0KECHHUS (TITyOHHA IPOMEp3aHus
+0,5) wiroc 1/2 nuametpa u ona pasua 1,2 + 0,5 + 0,025 = 1,725 m.

LTII

Beoo BI=2 Besoo Bl=1
[1=30,00M [1=30,00M

Cxema 6800a
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3.9 BoicoTHasi NMPUBA3KA 3JICMEHTOB CUCTEMbI BOJIOCHA0KEHU S

N

pd 20,600 ™
119,800

0,000
0,300 100,000
99,700 Y

- 2,300
97,700

BricoTHas cxema cuctemsl Bl

JukTyromas Touka Haxogurcs Ha otMmeTke 120,600 M.

PacueTHbllf MyTh ABWXKEHHSI BOABI OT BOJONUTATENs (HAPYXHOW BOJOMPO-
BOJIHOM ceTH) mpoxoauT uepe3 Brof, miuuoi 30,00 m B I[TTI, nanee mo kBapTasib-
HOW CETH JI0 PacYeTHOTO 3[aHWsI, 0 MATUCTPAIHA PACYCTHOTO 3JAHHS O CAMOTO
YAaJCHHOTO CTOSKA, IO BEPXHETO CMECHUTEISI MOMKH.
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3.10. Pacuer cucTeMbl X0JI0AHOr0 BogocHa0kenus Bl

XapakTepHucTrKa moTpeouTenei
(mo CHul12.04.01-85 mipwuot. 3, Tabi1.)

Cek. HOpMa pac-
Hopwma pacxona
Haunmenosanue |Kon-Bo| Boapl mpuGopom on[a6B OABLIIPH= | qs | H ¢,

npudopa N opom 1/c M

Oy » /4 | Cng 04 | 05", 0/c | S, n/e
Bannas 28 300 200 0,25 0,18 | 0,8 3
Moiika 28 80 60 0,12 0,09 | 0,6 2
VYMEBIBAJIbHUK 28 60 40 0,12 0,09 | 0,15 2
VYHuras 28 83 83 0,10 0,10 | 1,6 2

tot

Qpy, - 0Omas HoOpMa BOAONOTPEONCHNS OHIM IPHOOPOM B Hac;
c o

Qp, - oOmas HopmMa BOAONOTPEONCHIS X0TOXHO BOJBI OHIM PHOOPOM B Hac;
tot

(, - oOmas HopMa BOJONOTPEONEHHS OJTHUM IIPUOOPOM B CEKYHILY;

qg - o01m1asi HopMa BOJOIOTPEOJICHHS XOJIOMHOW BOIBI OJHUM MPHUOOPOM B ce-
KyHLy;

S
0, - pacxoj CTOKOB OT IIPUOOPOB;

H ; - pa6ounii nanop y nputopa.

1. OnpenieneHne pacyeTHBIX PACX0JIOB
MakcruManbHbIA CYTOUHBIN pacxon

Qf:;}n =0 =300 107 = 32100 w/cyr-uen.
0

cym =

QS =4l U =180107 =19260 m/cyr-uer.
0

2. OmpezeneHne MakKCUMaIbHOTO CEKYHTHOTO PACX0/1a BOJIBI
MaxkcuMaIbHbIN CeKyHIHBIN pacxo]l 00muit
tot tot _tot

(1/c), Tme

qtOt - 00U MaKCUMaJIbHBIA PACYETHBINA PACXO]T;

90> - pacxox Bogsr mpubopom (G = 0,3 11/c), mpUHIMAaeM TIPHGOP ¢ MaK-

cUMaJIbHBIM Bostortorpednennem no CHull 2.04.01-85 mpuit. 3
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a - K03 PHUIMEHT OTHOBPEMEHHOCTH, Haxoaumbii 1o 2.04.01-85 mpun.4

Wi npui. 2 1moco0Ous B 3aBUCUMOCTH OT IPOU3BCACHUS ptot - BEPOATHOCTU OAHO-

BpPEMEHHOTO fieifcTBus pubopoB, 1 N =112 wT. - yucia NpuGOpoOB.

tot
ptot _ Ay, hr "Y 15,6107

B 3600-q.°t . N Ot ~ 3600 -0,3-112
plot N1t _ 0138 .112 =1,546 = o0t =1,235
q1% =5.4" qf?' =5.1235.0,3=185 (w/c)

MakcuManbHbIM CEKYHAHBIN pacxol X0JI0AHOM BOIBI
q°=5-a°-q§ (1/c), re
qC

qg - pacxon Boabl mpudopom (g5 = 0,2 1/c), IpUHMMaeM NPUOOP C MAKCH-

=0,0138

- 00mMif MaKCUMAaJIBHBIN pacueTHBIN pacxo;

ManbHBIM Bogorotpednernem mo CHull 2.04.01-85 mprt. 3 wnn Tabm. 3 mocobus
a® - Ko3QQUIMEHT OHOBPEMEHHOCTH, HaxoauMbIi o 2.04.01-85 mpun. 4

c
(HpI/IJ'I. 2 HOCO6I/IH) B 3aBHCHUMOCTH OT NPOU3BCACHUA [~ - BEPOATHOCTH OJHOBpPE-

MEHHOTO aekicTBus pu6Gopos, 1 N¢ = 112 mir.- uncna npuGopoB.

Cc
¢ GunY 56107
3600-q5-Nc 3600 -0,2-112

=0,0074

p€-N€ =0,0074 -112 = 0,832 = a€ = 0,8775
q°=5-a-qy =5-08775-0,2=08775 (/)

3. OnpeneneHrne MakKCUMaabLHOIO YaCOBOI'O PACX0Aa BOJBI
MaxkcumanbHBIH 9aCOBOM pacxo;] OOz

tot tot . tot

O =0.005-ap, ~th0 (M%/4), rie

q Itﬁt - 001IMIf MAKCUMAJIbHBII PacueTHBIN Pacxo;

tot
Ohy, - PAcXoll BOJBI IPUOOPOM, IPUHMMAEM IPHOOP ¢ MAKCUMAIBHBIM BOJIO-

oTpedIIeHNEM;

apd' - xoddUIIEHT 0aHOBPEeMEHHOCTH, HaxoauMblit 1o CHull 2.04.01-85*

mpui. 4 (mpwi. 2 mocobus) B 3aBUCHMOCTH OT HMPOM3BEICHUS p:ﬁt - BEPOATHOCTH

OJTHOBPEMEHHOT0 feHicTBHs TpubopoB, n N '~ 112 wr. — gmcna IpudopoB.

tot _tot
tot _ 3600-P"-dp”  3600-0,0138 0.3

_ -0,050
Phr glot 300

tot tot hrO tot
pfot - N0t = 0,050 112 =56 = a0 = 2,760
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q{%" =0,005-2,76-300 =414 (/1)

MakcuManbHbIA 4acOBOM pacxo X0JIOJAHOM BOIBI

dr, =0,005-af -qﬁro (n/c), rae

Of, - OOUIMI MAKCMMANbHBIH pacueTHbIH pacxos;
qﬁro - pacxoJ BOJbI IPUOOPOM, IPHHIMAEM IPUOOP C MAKCUMAJIbHBIM BOJO-

noTpedIIeHNeM;

af, - K09QQHUIHEHT OJTHOBPEMEHHOCTH, HaX0 MBI 1o 2.04.01-85 npui.4 B
3aBUCHMOCTH OT MpPOM3BEIEHUS Pp, - BEPOSTHOCTH OJHOBPEMEHHOTO ACHCTBHSA

npu6opos, 1 N " = 112 wr.- yncna mpuGopoB.

Pacuer BomonpoBoia X0n0JHOM BOABI IPOU3BOIUTCS Ha ClIydaid HAMXYAIIEro
COYETaHMUs HArpy30K, TO €CTh IIPOIyCKa CEKYHJHOI'O PacXxola B 4aCc MaKCHMallb-
HOTO BOJIOTIOTPEOICHUS CYTOK MaKCUMAIFHOTO BOJOIIOTPEOICHUS.

Pacuer 3J1eMEeHTOB CHCTEMbI:
Pacuer BBOgA
BBog paccunTeiBaeTCs Ha MAaKCUMAJIbHBIA CEKYHIHBIN PacXOI:

qtot =185 ()
Jmuaa Beoga ot konoua (I'BK) mo ITIT | BR ™ 30,0 M.

IMotepu Ha BBOJIE ompeessieM 1o Gopmyrie:
hBB = iBB . IBB ~(l+ kM.C.)’ roe k,,.= 02 (k,, - xkodddunueHtr mect-
HBIX conpoTtuBnenuit) (mo CHull 2.04.01-85 n1.7.7).

ITo pacxomy (ta6. IlleBeneBa mmm mpun. 3 moco6us) npuHUMaeM dpgp= 50
MM, HIpH 3TOM i gp = 0,04185, Vpp= 0,86 m/c
hgp =ipp \gp \L+K,, . )=0,04185 -30,0-(1+0,2)=151 m.

BTOpOﬁ BBOJl TAKOT'O K€ AMAMETpPA, TAK KaK MPHU aBapuX OH JOJDKCH IPOITyC-
KaTb paC‘IeTHHﬁ pacxo BOJbI.

BoaomepHble y3ibI:
a) B LITTI PaccunTeiBaeM Ha IMPOITYCK MaKCHMAIIHOT'O YaCOBOT'O PAaCcXo/a.

q'° =414 (m3/a);

Mpunumaem (CHull tabn.4) kpbuibuaTeiii cuetunk Bogasl d = 40 MM U ruj-
paBnudeckum conportusiennem S = 0,5 m/(n1/c)?.

[otepu naBneHus B BOJIOCYCTUUKE ONpeAeiisieM mo GopMyIe:

N pooey, = S-02=0,5-1,852=1,71<2,5 m, (o CHull 1. 11.3, e

q™" - cexyHmHBIH pacxox BobL, (JI/C)

S - rupaBIMYECKOE CONPOTUBIIEHUE cueTurka [M/(11/c)?] (Tabi. 4 nocobus).
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6) Ha BBOME X0JIOTHOM BOMBI B IOM NMPUHUMAaeM (Ta0.4) CUETINK BOIBI d
= 32 MM ¥ rHApaBIndecKuM conpoTtusiaernem S = 1,30 m/(/c)?.

-5.92-13. 2 _
hsodocu. =S5-9°=13-08775“ =1,00.m < 2,5Mm.
B) Ha BBOze B kBapTupy mpunumaem (CHull Tabn.4) cuerunk Bogsr d = 15
MM U THPABJIMYECKUM COTIPOTHBIeHHEM S = 14,5M/(n1/c)?.

_ 2 _ 2
N ovoocy. =S:07 =145:027 =058 m < 2,5m.

Pacyer BogonpoBoaHOii ceTH

Pacuer mpomsBomsAT Mo Hambonee NambHEMY pPACUYETHOMY HAINPABICHUIO:
BBox OT I'BK 1o Bomomepnoro y3na B LITII; Mmarucrpanb B 31aHHM 10 caMoOro
YZIAJIEHHOTO CTOSIKA - TI0 CTOSIKY JI0 CaMOT'0 BBICOKO PACIIOJIOKEHHOTO M yJaleHHO-
T'0 BOZIOpa30oopHOTo mpudopa.

[TyTp pa3buBaeTCss Ha pacyeTHbIE yYacTKH, I'PaHUIIAMH KOTOPBIX SIBIISIOTCS
TOYKH U3MEHEHHS Pacxoja.

Haan munoaozo 3Maxca Heu1020 30 aHs
M 1100
= = = = =1 +(4)
2
~ —
= ik . .
Cm.B -1 g .
; i ] L
Cm K-
s = = - E
ot = e 3
s | | \ U
* .|: CmKm3/ \CoKi-4
—o— —

= 3600 3000 2240 1370 3000
[ 10410 =

@ &) € 0 = g

()
10410
3600 3000 2240 1570 300
® O] @ ® O]
puc. 17
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7000
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n 3
<
3 10410 ?ﬂ
10410
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TEHITIAH VYACTKA 34CTPOIKH KHIOIO 3IAHUS
d=150
i=0,012
99,5 [1=7,50m
100,0
—
S
(=
N
I
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A—S
S
<
d=150 I 5 §
i=0,072; I=10,00m ® ® S g
KN | KA3 . | US| K43
. KK BI d=50 BK (
] )
92,0 &
<
K1 d=400 S
TKK
99,0
puc. 19
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I'mapaBianyeckuii pacueTr BOAONPOBOAHOM ceTH

Kak yxe yka3pIBajaoch BBIIIE, CETh Pa30MBaETCs HA PACUETHBIEC YIACTKH.

Ha axconometpudeckoii cxeme (prc.20) pacueTHBIH y4acTOK MPOHYMEPOBaH
mudppamu 1-14 Hudpoit 1 mokazan aukryromuit mpudop, uugpoii 14- BBox B 31a-
HHUE.

AKCOHOMETpHUECKasi CXeMa BOJIOTIPOBOJHON CETH BBIYEPUUBACTCS CIIEHYIO-
MM 00pazoMm.

Ha mnane pasBojsmiell ceT MOABAILHOIO MOMENICHUS BBIOMpAeTCsi Maru-
CTpaJbHOE HAMpaBlIeHHE, COEIUHSIONEe MO TNPSAMONW JMHUM CTOSIKH, KpPAaHBI,
Hanpumep, JuHus A-B (puc.18). K BbiuepueHHOH TakuM 00pa3oM TOpH30HTANb-
HOW JIMHHUHU TIPUCOCTUHSIOTCS BOAOpa30opHBIe CTOSKA. Ecii Bogopa30opHEIi cTo-
SIK TIPOEKTHPYETCSL HA 3Ty NMPAMYI0, TO OH HAHOCHUTCSA B BUAE NMEPIECHIUKYIAPA OT
TOYKH TPHUCOEANHEHUS BBEPX C 0003HAYEHHEM HAa HEM OTMETOK I0Ja MOABaa U
MOCJIEAYIONINX JTAXEH, a TaK)Ke OTMETOK TOUYEK MPUCOETUHEHHS BOJA0Pa300PHBIX
TpyO Kakqod KBapTHPHI. | OpH30OHTANBHOW IDIOMIAIKOW CO IITPUXOBKOM ITOKA3BI-
BAIOTCSI OTMETKH I0JIa Taka. EcII BOONPOBOAHBIN CTOSIK HE NMPOEKTHUPYETCA Ha
nuHUKM A-B, TO ropu3oHTaNbHBIE pa3BOIAIINE TPYOBI, PACIIONOKEHHBIE B IUIAHE
MEePHEeHANKYJISIPHO K MarucTpaibHON TpyOe, Ha aKCOHOMETPHYECKOW cXeme MpH-
coenuHsercs o yriom 45° wim 30°.

Ha crosikax yka3pIBaioTCs JHaMeTphl pa3lIMYHBIX ydacTKoB. Ha BepxHeM
9Ta)ke TMOKa3bIBAIOTCS YCIOBHbIE 0003HAUSHHSI BOIOPA300PHBIX YCTPOICTB U TOY-
K{ MX TIPUCOCIUHEHHS K CTOSKY, Ha MOCJIEAYIONINX - TOJIBKO TOYKH MPUCOETUHE-
Hus. Ha puc. 20 ormerkoii 0,8 moka3aHa TOYKa IMPUCOSAWHEHHS BOJIOPa300pHOIA
TpyOBI, MUTAIOIIEH MOWKY, yMBIBAIGHUK U BAHHY IIEPBOTO TAXA 3AaHUS.

CoOTBETCTBEHHO pacCTaBJICHbI M OTMETKH Ha Jpyrux staxax. Ha puc.20 no-
KazaH pa3BOJIINIA BOJOBOJ C YETHIPbMS CTOSIKAMH, C BOZOMEPHBIM Y3JIOM U BBO-
JIOM B 33/1aHHE.

I'mppaBnuyeckuil pacyeT BOAONPOBOJHONM ceTH OQopMIIsieTCss B TaOIMYHON
¢dopme (Tabi.1). 3mech B mepBOil KOJOHKE MOKA3aHbl HAYAI0 M KOHEI[ PACUYSTHBIX
Y4YacTKOB, BO BTOPOH - JJIMHA pacueTHOTo y4acTka | (M), CHIMaemas ¢ depTexa
(puc. 17), B Tperbeli - uucio BoAopa3z0opHbIX ycTpoiicTB. Tak, Ha ydacTtke 1-2
(puc.l) nmeiicTByeT OJHO BOJOPa30OpPHOE YCTPOWCTBO (AMKTYIOIIUNA TPpUOOp), U
JUTMHA TIOJIBOJIAIIEH TPYOBI cocTaBiseT -1,5 M, Ha ydacTke 2-3 JIEeHCTBYIOT yxke 2
BOJIOPa30OPHBIX YCTPOWCTBA U ITMHA ydacTka paBHa 0,5M, ydacTtke 4-5 (y4acTok
IO CTOSIKY) AEHCTBYIOT YEThIpE BOAOPa30OpHBIX YCTPOMCTBA 7-TO 3TaXka M JUIMHA
yudacTka paBHa 3,0 M U T.1.

OTMETKH Ha aKCOHOMETPHUYECKOH CXeMe XOJIOHOTO BOJAOCHAOKEHUS! KHUIIOTO
3nanus (prc.20) mokazaHbl KaK OTHOCUTENBHBIC, TaK U a0CONIOTHBIE.
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I'mapaBnmuueckuii pacuét BOJOHATIOPHOM CETH

Tabmuma 1

Omnpenenenue TpeOyemMoro Hamopa
Hrp = Hreom + hBB + hBO}Zloc‘l + hi+ hy+ Hs,

H

2e0m

— (v —v=)in,,

rae: V™ - ormerka JUKTYIOIIEH TOUKH; vom = 120,600 wm;

VZB

H

ceom

- OTMETKa 3eMin y Konmoana; V* =99,200 m.

hee = 1,51 M - moTepu Ha BBOJIE.

>h

600o0cu

cuerunkax, B L{TTI, Ha BBOZE B 3/1aHKE, B KBAPTHPE)
hi= 13,225 m — motepu o AnuHE;

65

= (120,600 —99,200)+ 1,20 = 22,600 w, h,,, = 1,2 m.

Yucno Bepost- Iorepu
Jmu-| Bomo- HOCTb pacuer- Haropa, M
Pacuer- | Ha | pas- JeUCTBUS Hblil |[lua-[Cko-
HBIN yqaCT60pH1>1xg;)C’ Bomopas- | NP 0, [pacxox|merp pocT
y4acTok | ka |ycTpoit GOpHBIX BoxbI 0,d, MM| M/c Ha
L, M| cTtB YCTPOWCTB a/c 1000i
. y4JacTke
N p
1 2| 3 |4 5 6 | 7| 8 | 9|10 11 12
1-2 15 1 0,2 0,0077 |0,0077/0,200( 0,200 [ 15 |1,18| 360 0,54
2-3 05 2 |02 0,0077 |0,0154(0,203/ 0,203 | 15 |1,18| 360 0,18
3-4 0,5 3 [0.2[ 0,0077 |0.0231(0,222/ 0,222 | 15 [1,19| 360 0,18
4-5 3,0 4 10,2| 0,0077 |0,0308(0,239| 0,239 | 15 [1,20| 365 1,10
5-6 3,0 8 (02| 0,0077 |0,0616(0,291] 0,291 | 20 [0,95| 156 0,47
6-7 30| 12 [0.2[ 0,0077 |0,0924(0,333/ 0,333 | 20 [0,97| 159 0,48
7-8 30| 16 |[0.2[ 0,0077 |0,1232(0,370| 0,370 | 25 (0,90 73,2 0,22
8-9 30| 20 [0.2[ 0,0077 |0,154 (0,401 0,401 | 25 |0,91| 73,6 | 0,221
9-10 |3,0| 24 |[0.2[ 0,0077 |0,1848(0,435/ 0,435 | 25 (0,93| 81,0 | 0,243
10-11 |2,15| 28 |0.2| 0,0077 [0,2156(0,463| 0,463 | 25 |0,95| 109 | 0,234
11-12 (05| 28 |02 0,0077 |0,2156/0,463| 0,463 | 25 [0,95| 109 | 0,055
12-13 | 85| 56 |0.2| 0,0077 |0,4312(0,631| 0,631 | 25 [1,17| 181 1,54
13-14 | 45| 112 [0.2| 0,0077 |0,8624[0,894 0,894 | 32 [0,94| 80,1 | 0,36
14-1ITIT|45,0| 112 |0.2| 0,0077 |0,8624/0,894( 0,894 | 32 |0,94| 80,1 | 3,61
>hi=13,225m

=1,00 +1,71+0,58 = 3,29 M — cymma noTeph JaBICHUS B BOJIO-



hu = 0,2-13,225=2,645 M — 1I0TepH JABJIEHHS Ha MECTHbIE CONPOTUBIICHHUS TI0
JUTVHE;

Hs - pabouwnii Hanop, 3,0 m

Hip =22,600 + 1,510 + 3,290 + 13,225+ 2,645 + 3,00 = 46,270 m.

IMondop nMoBBICHTENBLHBIX HACOCOB

Hacocbl mosoupaemM Ha CeKyHIHBIH pacxoj o0Liel BoJbl, T.K. B CUCTEME HET

PEryIMpYIOIUX eMKOCTEH.
tot

q'°'=1,85 (n/c)

Hamop nacoca: Hu = Hirp - Hrap = 46,270 M — 29,0 M = 17,27 M.

Mo BerancnenHsM Ou ¥ Hu o mprt. Ne4 mocobust mondupaem MapKy Hacoca
Y BBIIMCBIBAEM €T0 IIapaMeTphl: 0Javy, HAaIlop, YaCTOTY BPALIeHHs, MOLIHOCTb
anektpoasuraTens. [IpuanMaem 2 Hacoca - pabOYHiA U pe3ePBHBIH.

OCHOBHEIE TSXHHYCCKHE JAHHEIS HeHTDO6€)KHOFO HacocCa KOHCOJIBHOI'O THIIa

Mapka Hacoca KM65-50-125/2-5m
Pacxon, m%/4 22,0

Hamnop, m Boa. cT 17,5

YacToTa BpalieHus Bajia, N, MU 2%0

MOIIHOCTB AJIEKTPUYECKOT0 IBUTaTend, KBt 2,2

4, X03MCTBEHHO-0BITOBAA KAHAJIN3AUA

4.1. Be16op cxeMbl BHYTPEeHHEH KaHATH3ANHA
Jis obecnieueHust 6ecriepeOOHHOCTH OTBOIA CTOYHBIX BOJ OT BCEX MOTPEeOH-
Tellel cxema J0KHA BKIIIOYATh:
CxeMa X03IMCTBEHHO-OBITOBOM KaHAJIM3AI[UN

v 1. CanurapHbie mpuOOpPHI;
7 2. 'uapo3atBopsi;
\ 3. Kananu3aioOHHBIA CTOSIK;
\/ ; 4. BEITSI)KHOM CTOSIK,
TKK KE-2 KK-1 2 ?5 5. YcrpoiicTBa A1 NPOYUCTKU
R 7 ceTH;
= 6. Beinycku kananusauuu (d =
100 mm);
7. JIBopoBasi KaHaJIM3alMOHHA

cets (d = 150 mm);
8. HapyxHasi kaHamu3anuoHHas
cets d=400.

d=150
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4.2 KoHcTpyupoBaHue ObITOBOM KaHAJIM3AUNHU

CaHuTapHO-TeXHHYeCKHe NPHOOpPbI

CannrapHble IPUOOPHI PACIIONAraio B CHENUATN3HPOBAHHBIX TOMEMICHHUX. S
NIPUHAMAIO B NPOEKTE COBMEINEHHBIN CaHy3el B KOTOPOM yCTaHABJIMBAaIO YyTyH-
HYyI0 3MaJHpOBaHHYI0 BaHHY pasmepoMm 1700x800; ymeiBambHHUK U3 (hasHCA pas-
MepoM 660x560; yauras tuna «KommaxT» kepaMudecKkuil KO3BIPHKOBBIM ¢ Lieb-
HOOTJIMTOHM IIOJIOYKOM M KOCBIM BBIIYCKOM. Ha KyXHe ycTaHaBiIHMBaro SMajlpo-
BaHHYIO MOWKY M3 HepkaBerolel crainu. Pasmep moiiku 600x550.

[Ipubopsl pacnonarato Tak, 4ToObl OOECIEUYNUTH YAOOCTBO IIOJIL30BAHHEM.
st aToro 6opra npruOOPOB yCcTaHABIMBAIO HA CIEAYIOIIMX BBICOTAX OT MOJIA 3Ta-
xKa

1. Banna - 0,60 m

2. YMeiBansHUK - 0,80 M

3. Yunrasz-0,40 m

4, Motika - 0,80 m

Jln1s 3amMThl TOMENIEHUsT OT MPOHUKHOBCHMSI B HETO TOKCHYHBIX U B3PBIBO-
OIaCHBIX Ta30B YCTAHABIMBAIO OYTBUIOYHBIN THAPO3aTBOP IOCIE MOMKH, yMBI-
BaJIbHUKA M JIByXOOOPOTHBIM TMAPO3aTBOp IOCNE BaHHBL [ HMIp03aTBOPHI HPHUCO-
€IMHSIO K BBIITYCKY 3THUX MPUOOPOB. YHHTA3 UMEET BCTPOSHHBIN ABYXO00OPOTHBIH
THIPO3aTBOP.

I'mapo3aTBoOphl AJIsl MOWKM M yMBIBaJbHUKA BBIIMOJHEHBl U3 ILIACTMACCH U
HMEIOT TOPU30HTAIBHBIN BBIMYCK, 8 THAPO3aTBOP AJIsl BAHHBI BBIIIOJIHEH U3 YyTyHa
U MIMECT TaKKe TOPH3OHTANBHBIN BBHITYyCK. BCTpOEHHBIH B yHHWTa3 THApPO3aTBOP
BBINIOJTHEH M3 TOTO XK€ MaTepralia YTo M YHUTA3 ¥ UMEET KOCOH BBIITYCK I0]] YTIIOM
60°.

BHyTpeHHs KaHamM3anus 00eceynBaeT OTBO CTOKOB OT CaHWTapHBIX IPHU-
0OpOB 3a Mpeenbl 31aHHNs.

4.3. BHyTpeHHsIsI KaHAJIM3aIHOHHASI CeTh

Bkirouaer B ce0ds:

1. OTtBoaHBIE TPYOOIPOBOIBI COCTUHSIONINE BBIMTYCKH M THAPO3aTBOPHI OT
npuOOpOB, pa3MELIEHHBIX Ha OJHOM JTaXke M MPHCOCIMHEHHBIX K OJHOMY
CTOSIKY;

2. CTOSIKM TPaHCHOPTHUPYIOLINE CTOYHYIO BOJY CO BCEX ATaXeH B HIKHIOIO
4acTh 3/1aHNUS;

3. «["opu30HTAIBHBIEY» TPYOOIPOBOHI (KOJUIEKTOPHI) OOBEIMHSIONINE CTOSIKH
C BBIITYCKOM.

JuameTpbl KaHAIM3ALMOHHON CEeTH Ul o0ecrieueHHs] He3acopsieMOCTH KOH-
CTPYKTHUBHO IIPUHHMAIO 110 «30JI0TOMY» IIPaBUITy KaHalu3auu# (110 XOxy JBIKe-
HUsI BOJBI JMaMeTp TPyOOIpOBOIOB Bo3pacTtaer). [103TOMy MpuUHHMAIO JHaMeTp
OTBOJTHOTO TPYOOIPOBOJA PaBHBIM JHaMETPy HauOOJBILIETO BBIMYCKA MPUCOEIH-
HEHHOTO K HEMy, T.¢. THaMeTpy BhImycka yauTasa (d= 100Mm).

Junamerp crosika IpUHUMAaI0 KOHCTPYKTHBHO 100MM, K CTOSIKY MOAKIIIOYAIO
yHHTa3 ¢ BEITyckoM 100mMm.
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Kananu3anyoHHbIE CeTH NMPOKIAIbIBAI0 U3 YYTYHHBIX O€3HANOpPHBIX TPYO C
pacTpyOHBIM coexuHeHHeM. [l oOecrieueHUs] He3acopsieMOCTH «TOPU30HTaJIb-
HbIe» ITOJBOAHBIC TPYOOIPOBOIBI IPOKIIAIBIBAIO C YKJIOHAMH OOJbIE MHHHMAJb-
HbIX. BOKOBBIC NpPUCOCAMHEHHS U NEPEXOAbl OT CTOSKOB K «TOPU30HTAIBHBIM)»
TpyOOIPOBOAAM OCYIIECTBISIOTCS B KOCOH TPOWHUK.

KananuzanuoHHast ceTb TpaccUpyeTcs Tak, 4YToObl KpaTd4alIIiM IyTEM yna-
JMTh CTOYHYIO BOJY W3 3JIaHMSl IPU MHHUMAJBHOM IIEPECEYCHUH CO CTPOHUTEIb-
HBIMH KOHCTPYKLUSIMU.

BrITsbkHAs 4acTh MpegHa3HauYeHa /sl BEHTHISIIMK BHYTPEHHEH U Hapy KHOM
CeTH, y/aJeHHs Ta30B BBLICISAIONINXCS U3 CTOYHBIX BOJ B atMocdepy. [Ipocreii-
masi BBITSDKHAsE YacTh MPEACTABISIET COOOI NPOJOIDKEHUE CTOSKa BBEPX 4epes
yepaKk U KpPOBIIO ¢ NOAbEMOM Hal Kposiel Ha 0,3-0,5M. Iy yMeHbIIEHUS KOJIU-
4eCTBa OTBEPCTUH B KPOBIIE, KOTOPHIE

SBJIIOTCS NMOTCHIHAIBHBIMH MECTAaMU HPOTEYEK S OOBEAUHSAI0 HECKOJIBKO
CTOSIKOB BBITSDKHBIM KOJUIGKTOPOM B OJMH BBITSDKHOW TpyOompoBox. duamerp
BBITSDKHOTO KOJUIEKTOpA IPHHHMAl0 PAaBHBIM JHAMETPY HauOOJBIIEro CTOSKA.
BBITSDKHBIE YacTH pacroiararo BAAIH OT OTKPBIBAIOLIMXCS OKOH, BBITSDKHBIX HITH
NPUTOYHBIX BEHTHIISILIMOHHBIX IIaXT.

Jlnst ocyiiecTBiIeHHs IPOYUCTKY MIPU 3acopax BHYTPEHHEW KaHaIM3al[OHHOM
CEeTH YCTaHABJIMBAIO:

PEBH3HU Ha NIEPBOM U IOCIIEAHEM dTaxe U 4epe3 2 dTaxe Ha TpeTHH;

MPOYUCTKU HA «TOPH30HTAJBHBIX» TPYOONPOBOJAaX HAa KOHIIEBBIX Yy4acTKax
CEeTH ¥ Hepea BBITYCKOM M3 3/IaHUs, Ha «TOPU30HTAIBHBIX» Y4aCTKaX CETH Yepes
6-8M (B 3aBHCHMOCTH OT IHaMeTpa TPyOOIpoBoaa).

BBINYCKH COCIMHSIO C ABOPOBOI CEThIO, NMPOKIABIBAI0 MPSIMOIUHEHHO M0
KOJIOIL[a IBOPOBO# CETH.

JMHy BBITycKa JUis 00€CIeYeHNs] BOZMOXKHOCTH MPOYHCTKH IPHHUMAK HE
oonee 10-15M, HO TarxKe HE MeHee 3 M.

4.4. iopoBas ceTh
OTBOAMT BOAY OT BBHIITYCKOB U€pe3 KOHTPOJIBHBINA KONOAEL, KOTOPBIN ABISAET-
Cs1 aAMMHHUCTPAaTUBHON I'PaHULIEH MEXly BHYTPEHHEHN U HapyKHOM KaHAJIW3aLueil,
B TOPOJICKYIO KaHAIM3AaLMOHHYIO ceTh. J[BOpOBas ceTh MPOEKTHUPYETCS IO MIPABH-
JlaM Hapy>XHOW KaHanuzauueil. MUHMMaNbHBIA AMaMeTp JBOPOBOMl CETH MPHUHU-
Maro KOHCTPYKTHUBHO He MeHee 150mm.

4 . 5. Pacuér BHyTpeHHel KaHAIU3aINN
[TpousBo Ha OTBO MAaKCUMAJILHOTO CEKYHJJHOT'O pacxoja CTOYHBIX BOJ B 4ac
HanOOJIBIIEro BOJONOTPEOICHUS MO PAacyéTHOMY HAIIPABIEHHIO OT CaMOro yja-
JEHHOTO CTOSIKA MPUCOCIMHEHHOTO K CAMOMY YIaJEHHOMY M HU3KO PaCIOJIOKEH-
HOMY BBIIIYCKY, [10 IBOPOBOI CETH 10 KOHTPOJIBHOTO KOJIOJIIA U KOJIOJIA YICUHOM
KaHaJIU3alMOHHOU CETH.
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st obecniedeHus: He3acopsIeMOCTH TPYOOIIPOBOAOB MpH pacuyére YKIOHBI
TUaMeTphbl TPYOOTIPOBOIOB TIOJOMPAI0 TaK, 9TOOBI CKOPOCTh OblIa OOJbIE camo-
ounmatomieii V > 0,7 M/C; nanomuenwue 0,9...0,7 > h/d > 0,3; l)\/h/_d > 0,6.
PacuérHble pacxobl onpeAessiFoTes mo hopmyiie:
qS =qt0t +q8 (mpu q° < 8 n/c) wn

S

q°=q"" (upu q° >8u/c),
rae ° - pacuéTHBIA pacxofi B CHCTEMe OOLIEro (TOpSA4ero U XONOJHOTO) BOJO-

cHabskeHMs, 00CTyKMBAIOMUI TaHHYIO IPYIIy MPUOOPOB; (g - MAKCHMabHbIH

CEeKYHIHBIH pacxoJ CTOKOB OT MPHOOpa ¢ MaKCHMAIbHBIM BOZOOTBEICHUEM (I

tot

KIJIBIX 3[JaHUNA CEKYHIHBIM pacxXoX OT yHHWTa3a - 1,61/c); - oOmuit Makcu-

MAaJBHBIA pacxo BoIsI (JI/c).

4.6 ITpoBepka MpOMyCKHO# ClIOCOOHOCTH CTOSIKA
IIpoBepKy NpOU3BOAUTCS HA MAKCUMAJIBHBIN CEKYHIHBIM PAaCXOA.

S tot S
Yem =9 *Y
tot tot . tot
Gem =27 g
tot _ ¢( ptot tot _
& = f(P N cm ) ,rae N = 28 mT. (Ha oJuH CTOSK)

a®t = £(0,0138 - 28)=0,57
cm

q'% —5.0,57-0,3+1,6 = 2,455 s/c
cm

Cornacuo tab. Ne§ CHull 2.04.01-85* nomycrumslii pacxon uepe3 crosk  d
= 100 mm paBeH 3,2 5i/c pu yriie npucoeanHeHus: oTBoiHOM uHuK 90°. Cnesto-
BaTeJIbHO, TIPUHATHIN JMAMETpP CTOsIKA MOJXOJINT, TakK Kak 3,2 n/c > 2,455 n/c.

4.7. PacyéT «ropu30HTAIbHBIX» TPYOONPOBOI0B

JIBopoBas ceTh KaHaJIM3AIMH UMeeT IyOuHy 3anoxenus B KK-1, B 3aBucu-
MOCTH OT KOHCTPYKIIMH CHCTEMBI BOJOOTBEICHUS B IO/BAJIC B 3JaHUU U OT NPH-
HATOr0 YKJIOHA, paBHOro 0,02. JlaHHbII YKJIOH UMEET KOHCTPYKTUBHOE 3HAUEHUE.

CpaBHHUBas TOMYYEHHBIH pacxoj ¢ pacxonoM xuakoctd, mist d = 100 MM u
ykiona 0,035, BennunHa HanbosbIero pacxona pasHa 4,53 n/c. CnenoBaTesnbHO,
IIPY YBEJIMYEHUN YKJIOHA JI0 1, HAauOONBIINK pacXoj YBEIHYHUTCS, TOITOMY AHaA-
METp CTOsIKa BBIOpaH npaBmibHO. Ecin 3T0 ycoBue He cobmoaaeTcs, To He00X0-
VMO TIPUHATH OONBIINNA AMAMETP CTOSKA.

2. OmpeniensieM pacyeTHBIM Pacxo[ CTOYHON JKHAKOBTH, TPOXOMIEH MO O
HOMY BBIITYCKy. J{nameTp BrITycka mpuHuMaeM 100 mm.

qK1:5_qaot_a
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plot—0,0138: N =56; p'®. N =0,0138 .56 =0,7728; « = 0,84
rae 56 9ucio npubopoOB B OAHOMN CEKIIUH.
[To mpuin. Ne2 onpenensiem « =0,84
af7 =5.91' 0 =5.03-084 =1.260 wic
Onpenenus pacxon (° =1,26 +1,6 = 2,860 1/c, mpoBepsieM BBIMTYCK HA YCIOBUS

v,/h/d >0,6

st muametpa 100 MM 1 MakcumanbHoro HarmonHernus h/d = 0,5 mpu ykioHe
i = 0,02 pacxo/ 1 CKOPOCTh PABHBI
q=419 n/c; v =107 m/cm

v,/h/d >1,07-,/0,5=0,756 > 0,6.

VY ciioBHe BBITIOIHSETCS.
B pesymnpraTe mpoBeneHHOTO pacdera BBITYCK Nel OT HepBBIX NBYX KaHAIH-
3alMOHHBIX CTOSIKOB MMEET JaHHBIE:

JumaMetp BHIITycKa, MM 100
VxioH 0,02
Pacxop Bbimycka (° pacueTHBIH, J1/c 2,860
CKOpPOCTb KHIKOCTH, M/C 1,07
Hanonnenue h/d 0,50

Takue ke TaHHBIE UMEET BBITyCK No2.
Ilocne pacyeToB CTPOUTCA aKCOHOMETpHUYECKas cXeMa KaHanu3zauuu (puc.5).
Ha JIaHHOM CXeMe TMOKa3bIBAIOTCS PEBU3HH, TPOUUCTKH.

ﬂBO[!OBafI KaHaJIu3anus

C TpOTHBOMOIOKHOW CTOPOHBI (hacama 3MaHUS HAHOCHM TPAcCCy IBOPOBOM
kaHanm3aun ot BeimyckoB KKI n KK2 mo Gnmkaiitmero KaHaTH3aIlMOHHOTO KO-
JIOJIIIa TOPOJICKOH CeTH.

JlaHHBIE MO pacyeTy JABOPOBON KaHANW3allUK CBOASTCS B Tabmuiyy Ne2. B
TabJ1.2 TPECTaBJICH PacyeT Pacxo0B (| Ha Pa3IMYHBIX YIaCTKaX JIBOPOBOM KaHa-
nu3anud. B 9To# TabnMile NMPUBOISTCS pacueTHhIC yd4acTKu: 1-2 - y4acTok, co-
eIMHSIONIMH OCHOBaHue crosika ¢ BbimyckoMm; 2 - KKI - yyacrok ot Hauyana BbI-
mycKa JI0 TIepBOTO KaHamn3anuoHHoro komoana (puc.S), KK1-KK2 ygactok mex-
Jly IByMs KOJIOALIAMH | T.[. (puc.3).
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Tabmmma 2

PacueTHble pacxo/bl IBOPOBOI KaHATU3ALNHI
s _ tot
Vuacrok | N ptet NP et we | o | 99,k 9 =9q" +16,

n/c
1-2 28 0,0138 0,3864 0,3 0,599 | 0,8985 2,4985
2-KK1 56 0,0138 0,7728 0,3 0,843 | 1,2645 2,8645
KKI1-KK2| 56 0,0138 0,7728 0,3 0,843 | 1,2645 2,8645
KK2-KK3 | 112 0,0138 1,5456 0,3 1,230 | 2,3184 3,9184
KK3-KK | 112 0,0138 1,5456 0,3 1,230 | 2,3184 3,9184
KK-I'KK | 112 0,0138 1,5456 0,3 1,230 | 2,3184 3,9184

B tabnune 3 npencrasieH pacueT MpoaoJIbHOTO MPOQUIIs TBOPOBON KaHAIH-
3anuu. B Tabnmie momeniaroTcs ClienyroIue JaHHbIE: PAcCTOSHMS /MEXIy pac-
YeTHBIMHU ydacTKamu (puc. 19 u 21); npuHATEIE THaMeTPHl TPYyOOIIPOBOIOB; YKIIO-
HBI MKy Y4aCTKaMH i; CKOPOCTh IBIKECHHS B TpyOe U ee HamoJHeHue (BhIOUpa-
10TCs M3 IpL. NeS5); mpou3BeieHHE YKIOHA ydacTKa Ha ero JUMHy |-i; oTMmerku
moBepxHOCTH 3eMiH (puc.19); oTMeTkH 0TKa TpyOOIpOBOaa B KOJIOAIAX, BEIYUC-
JICHHBIC KaK Pa3HHIA MEXIY OTMETKOH MpeIblIylero KoJoAna 1 BeMHIHOH i-l.
3a UCXOJHYI0 OTMETKY JIOTKa TpyOOIpOBOAA MpPUHSITA OTMETKA BBIIYCKAa M3 3/1a-
uus 98,548 M. B Tabn. Ne3 mpencraBiieHbl MTyOUHBI KOJIOJIEB, KOTOPBIC OIpe/e-
JISIFOTCS KaK Pa3HUIIA MKy OTMETKaMH MOBEPXHOCTH 3eMJISI 1 OTMETKOM TPYOBI.

Hcnonb3yst nanHHble Tabn. 2 W 3 CTpOUTCS NPONOJBHBIA NpodWIIb BHYT-
PHUKBapTaIbHON KaHAIN3AIIMOHHON CETH, KOTOPBI H300paXkeH Ha puc. 22.

CreBa OT uepTeka BIYEPUUBACTCS BEPTHKAJIbHAS IIKajda OTMETOK, TakK, 4TO-
OBl OHa BMeIllaia BCe 3aJaHHbIC ¥ PACYETHBIC OTMETKH.

Tabmuma 3
= = é’ - OTMeTKH
= g § 2 E S| = JloTka
2 - s & < = | 5 L TPYOBI, M 3 nv6
S —= © = o g X = > CMITH JIyOrHa
g E = = E 3 = 8] = y KO- | Konomia,
s =X =
> E( s § E > 3z 2 Hau. | Kom. | oM@ M
X8 g3 = M
o < 5
O o
1 2 3 4 5 6 7 8 9 10 11
1-2 | 1,00 | 100 (2,4985| 0,02 |0,840| 0,350,020 |98,670| 98,650 - -
K2K-1 10,00| 100 {2,8645| 0,02 {0,847 |0,37 |0,200|98,648|98,448 | 99,700 1,252
II<<II<<12_ 17,50| 150 (2,8645|0,012| 0,71 | 0,31 |0,210|98,398|98,188 | 99,500 1,312
| 7,50 | 150 3.9184/0,012| 0,74 | 0,35 |0,090 98,188 | 98,098 | 99,450 | 1352
K}f}?_ 29,00 150 |3,9184|0,012| 0,74 |0,35{0,348|97,750(96,120 | 99,100 2,98
l£<II<<I-< 10,00| 150 {3,9184|0,012| 0,74 |0,35| 0,12 |96,120|96,000 | 99,000 3,00
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Janee BIpaBO OT HIKAJIBI HAHOCSATCS OTMETKH MOBEPXHOCTH 3EMITH COTJIACHO
Te0Ie3MYECKOMY IUTaHy ydacTKa (Ha puc.3).

BHuzy ctpouTcsi ceTka OCHOBHBIX 00o3HaueHmid. Tak, HampuMmep, OTMETKH
MOBEPXHOCTH 3eMii y kKomoanes: 99,700 m - y mepsoro, 99,000 m - y I'KK. Ko-
JIOJIIIBI, N300paXKCHHBIC Ha PUC.0, 3alPOCKTHPOBAHBI CICITYIOIUM 00pa3oM: y BEI-
mycka Nel - xomoment KK1, y Beimycka 2 - xomomenr KK2. Tpersum kxonoamem -
CIIYHT MOBOPOTHBIA KaHanmu3auumoHHbIN Konoaen KK3 u mociennum - xonozen
ropoackoit kanamm3armun, ' KK. Ha puc.6 mpuBeneHb OTMETKH KOJIOIIEB M pac-
CTOSIHUS MEXKITy HUMH, BBEPXY V KOJIOJLCB IPOCTABJICHBI UX ITyOUHEI.

B ToM ciydae, eciii OTMETKa JIOTKa TPYOBI JBOPOBOI KaHAIW3AIlMH B KOH-
TPOJIEHOM KOJIOAIE Oy/eT BBIIIE, 9eM OTMETKa TPYObI TOPOICKON KaHAJIM3AINH, B
koHTposbHOM Kosioane KKK HeoOXoauMo 3ampoeKTHpOBaTh, U H300pa3uTh Ha
puc.6 mepenan, BEICOTa KOTOPOTO paBHA Pa3HOCTH dTHX OTMETOK. Y CJIOBHBIC T'pa-
(uveckre 0003HAYCHUS BCEX CAHUTAPHBIX MPUOOPOB PUBEACHBI B IPHIL NG,

Akconomempuqecmm cxema 60000MEeOCHUS HCUNLO20 30AHUSL

Kpvia nnockas

7;@,300
CmK-3 |7om
rRE +19,800
T 719
[ 119,800
6om
+16,500
B {116,500
777
Jdam
, +13,900
E 113,200
SR ITER]
4am
R::I +9,900
] +109,900
T
2m
+6,600
B 106,600
TIR77T
25m
+3,300
103,300
+0,000
100,000
IIp-1
@" N
6\0 [
%



Ipooonvhulii npoguns 0860po6oll Kanaruzayuu

M, 1:100; M. 1:500

o
el ] ]
i ~ w
~ S e
[
B fﬁ: R ———
d-32 97.975
d=400
Marepuan Tpybonposona TpyGbl kepamuueckne kananusauuonnsie FOCT286-82
OcHoBanne EctecTeennoe
OTMETKH NOBEPXHOCTH 3EMITH 49.700 39.500 39.450 39.100 39,000
Viion Y [0.012 — 750 OB—5 0012 150 %012 —T75p
OTMeTKa 10TKa TpyGONpoBoaa 98,%143 98.;I 88 98.098 97.750196.020 96.000/95.750
PaccTonHme, | 17.500 | 7500 29,000 10,000
AeNe Konooyes KK-1 KK-2 KK-3 KK T'KK
puc.22
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Ipunoxeunue 8

BJIAHK 3AZTAHN A HA BBITIOJIHEHUE KYPCOBOI'O ITPOEKTA

BJIAHK 3AJAHUA

HA BBITTOJIHEHUE KYPCOBOI'O ITPOEKTA I10 TEME
«PEKOHCTPYKIIMA CUCTEM BOAOCHABXEHM S 1 BOJJOOTBEIE-
HUA»

JUISL CTYZICHTOB (DaKyJIbTeTa
BBIJJAHO CPOK cHa4n

3AJIAYM [TPOEKTA

TpebyeTcs 3ampOSKTHPOBATH CHCTEMBI XOJIOTHOTO BOJJOCHAOKCHHUS U Ka-
Hanmu3auu (BOJOOTBEICHHS) TPYIIIBI 3aHUH B COOTBETCTBUU C MP HJIAracMbIM
TUTAHOM THIIOBOTO 3Ta)Xa U CICAYIOIIUMH UCXOAHBIMY JAHHBIMHU JJISI IPOCKTUPO-
BaHUS:

Hasznauenue 3manuii — acuion 0om.

KomnuectBo 3mannii — 4.

KomnuectBo cexmuii — 2.

DTa)xHocTh — 12.

Bricora staxka, m — 2,9.

3acenéHHOCTh, Yeil/KB — 3,8.

BricoTa pacmonoxxeHus moja 1-ro 3Taka OTHOCHTEIBHO OTMETKU
ruiaHupoBku, M — 0,8.

8. Bricora moaBama, m — 2,0.

9. Tonumua nepexpsituid, M — 0,3.

10. 'myOuna npomep3anus rpyHra, M — 1,7.

11.TapanTtuiiHoe naBienue, M — 24.

12. lmameTp ceTu TOpoICKOTO BOIOmpoBoaa, MM — 250.

13. duameTp cetu ropockoi kanamm3zarum, MM — 400.

14. T'myOuHa 3aJ0)KSHHS JIOTKA B KOJOAIE TOPOACKON KaHAIHM3ANUHU, M

NoohkwppE

- 3,5.
15. OTMeTKa 3eMITH Y KOJIOZIA TOPOJICKON KaHamu3aimu, M — 69,6.
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OBBEM U COAEP)KAHME KYPCOBOI'O ITPOEKTA

KypcoBoii mpoekT BkitodaeT 2 ymcta ueptrexeit popmara Al (rpaduueckas
YaCTh) M PACUETHO-TIOSICHUTEIBHYIO 3aIHCKY.

I'paduaeckast gacTs:

1. l'enepanpHenif rad yaactka (M 1:500 mwm 1:1000) ¢ TOpoACKUME KOM-
MYHUKaLUSIMH.

2. Ilnansl 1-ro 3Taxka u noaBana ogHoro u3 3aanuii (M 1:100). Bapuant — [
]

3. AKCOHOMETPHYECKHE CXEMBI XOJIOJHOTO BOJIONPOBOJIA U KaHAIN3AIHN
(M 1:100, M 1:200).

4. IlpononeHblit npoduinb ABOpoBoit BogooTBoasIEeH ceTH (Mgepr 1:100,
M;op 1:500).

PacueTHO-TIOSICHUTENbHAS 3aIIUCKA COCTOHT U3 TPEX Pa3/eioB:
|. IIpoekTHpOBaHUE CHCTEMBI XOJIOAHOTO BOJOCHAOKEHNUS IPYTIIIBI 31aHHH.
I1. ITpoexTHpoBaHNE BHYTPUAOMOBOM 1 IBOPOBOH CHCTEM BOJOOTBEICHHSI.
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INPUMEP PACYETA No2

1. Bseaenue

Vcxonuble naHHbIE A7 IPOSKTUPOBAHMS NPE/ICTABJICHBI B OJIAHKE 3a1aHHs
, Ha TUTaHE TUIIOBOI'O 3Ta)ka. B MpHI0KeHH OMELIEHBI TaK)Ke IPUMEpPHI ITOCTPO-
CHUS aKCOHOMETPUYECKHUX CXeM BHYTPEHHET0 BoIonpoBoa (puc. 4), BHyTpeHHEi
KaHanu3auuu (puc. 5), 4epTéx MPoaOIBHOTO MPODIIS ABOPOBOM BOJOOTBOASIICH
ceru (puc. 6), BcmomoratensHbie Tadaupl [11 — I16 (mpun. 1-6).

CoriacHO 3aJJaHUIO Ha BHITTOJTHEHHE KyPCOBOT'O ITPOEKTA OOBEKTOM BOJIO-
CHAO’KCHMS SIBISIETCSI TPYIINA U3 YeThIpeX 12-TH 3TaXKHBIX XKHUIBIX JoMOB. Komnue-
CTBO KBapTHp B OHOM aoMe — 96. B kaxmoif KBapTHpe yCTaHOBJICHO 4 CTaHAAPT-
HBIX CAHUTapHBIX NPHUOOpa: yMBIBATBHUK, BAHHA, YHUTA3 CO CMBIBHBIM 0a4KOM
THITa KKOMITAKT» 1 MOIKa Ha KyxHe. COOp 1 OTBOA XO35IHCTBEHHO- OBITOBBIX BOJ
OCYIIECTBIISIETCS B MPUEMHHUKH CTOYHBIX BOJ: OTBOJSIINE TPYOOIIPOBOABI OT YMBI-
BAJILHUKOB, YHUTA3a, MOMKN 1 BaHHBI.

1.1. BeiOop cucreM BoOCHAGKEHHS U BOJOOTBEIEHUSI
Ucxons u3 Ha3HaueHMS 3JaHUI — )KUJIO€ — IPUHUMAEM XO3SIIICTBEHHO-
MUTHEBYIO CUCTEMY BOJOCHA0XKCHMs, KOTOpasl TOJDKHA MOAaBaTh BOAY KaXKIOMY
MOTPEOHUTEI0, UCXO/IS U3 CTEIICHH 0JIaroycTpoiicTBa 31anus (KBapTUPBI 000pY/10-
BaHbI: yMbIBAJIbHUKAMU, BAHHAMY, MOMKAaMH, YHUTa3aMH) coriacHo [IpunoxeHuto
Ne3 CHwuII 2.04.01-85*,
Bl — x0351licTBEHHO-IUTHEeBOH BOJAONPOBO /I, IPEIHAZHAYCHHBIN
JUTSL IOJJA9H BOZIBI BCEM MOTPEOUTEIISM, JODKEH 00eCTICUUBATh:
— TOoJady pacyeTHOTO KOJMIECTBA BOIBI;
— ToJady BOXBI MUTHEBOTO KadecTBa, OTBedaromei TpeOoBaHmsiM CaH-
ITuH 2.1.4.1074-01;
—  TmojuepkaHue TpeOyeMoro NaBleHHs Mepea BCeMU BOJIOpPa300pHBIMHU
TOYKaMH Ha ypOBHE, 00ECTIEYMBAIOIIEM 33/ IaHHbIN CEKYHTHBIN PacXo;
—  OecnepeOOHOCTh TIOJIAYKM BOJBI, UCKJIIOYANOINIEH HaHeceHue yiepOa
37I0POBBIO UEJIOBEKA U CAHUTAPHO-TEXHUUECKOMY COCTOSIHHIO 31aHHUS;
—  JIOJITOBEYHOCTh, COM3MEpPHUMAsl C JIOJITOBEUHOCTHIO BO3BOJUMBIX 3J1a-
Hui (100 ner);
—  TepPMETHYHOCTH BO BCEM JHUara3oHe pabouYuX IaBICHUH;
— TPOYHOCTh W CTOMKOCTh K BO3JCHCTBUIO BHYTPEHHETO MABICHHS, a
TaKXKe MPH CIIy4aifHOM BHEITHEM BO3ACHCTBHH;
—  0€30MacHOCTh UCIIOJB30BAHUS U KCILTyaTaIlHH;
—  PEMOHTONPUTOJIHOCTD;
—  MHHHUMAaJbHYIO CTPOUTENBHYIO U IKCIUTYaTAIIHOHHYIO CTOUMOCTD.
Cucrema X03MCTBEHHO-IIUTHEBOIO BoAoCcHa0xkeHus B1 obecneunBaer mo-
Jlaqy BOJIBI 3 TOPOJCKOTO BOJOMPOBO/IA B KAXKIYIO KBAPTHUPY B 00bEME
300 n/(gen-cyT). B1 paznmensercst Ha BOAOMPOBOI XOJOJHON BOIBI, TIOAAFOIIHI
180 s/(4en-cyT), ¥ BOIOIIPOBO Topsideit Bo b, momaroutuii 120 i1/(uen-cyT).
B2 — npoTruBOmoOkapHBIil BOAONPOBOA, NPpeIHA3HAYCHHBIN IS
MPEJOTBPAIICHUS PACIIPOCTPAHEHSI OTHS ¥ MTOJIABJIICHUS 04ara BO3rOpaHus, J0JI-
JKE€H 00€CIIeYrBaTh:
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— T1ojady BOABI K OYary BO3TOPaHUS B PAacYETHOM KOJIHYECTBE IO
HaImmopom, HeoOX0IUMBIM 117151 3G (EKTUBHOTO €€ pacipeneeHus B 04a-
T'e BO3TOPAHUS U [UIs OTPBIBA IUIAMEHU OT TOPIOYETrO BELIECTRA;

—  ObICTpOACHCTBHE;

—  IIOCTOSHHYIO TOTOBHOCTb;

—  HaJeXXHOCTB;

—  0e30IacHOCTb UCIIOJIb30BAHMS M IKCILTyaTallHu;

—  PEMOHTOINPUTOJHOCTH;

—  JIOJITOBEYHOCTh, COM3MEPHMas C JOJIOBEYHOCTBIO BO3BOAMMBIX 371a-

nuii (100 nert);

—  TIepMETHYHOCTbH BO BCEM JMarna3oHe pabo4ux IaBJICHUI;

— IIPOYHOCTh M CTOMKOCTh K BO3JEHCTBHIO BHYTPCHHETO AABICHHA, a

TaKKe IPU CIydailHOM BHEIIHEM BO3JICHCTBUM;

—  MUHHMAJbHYIO CTPOUTEIBHYIO U SKCIUTYyaTallHOHHYIO CTOUMOCTb.

Tak kKak KOJHMYECTBO 3TaXKEH B 3MaHUAX — 12, a 00mIast INTHa KOpHUIopa
menee 10 M, To B coorBercTBUM co CHuII B 31aHnu npeycMaTpuBaeTcss NpOTH-
BOIIOKapHbIi BOJONPOBO/I, MOJIAIOLIHI OJIHY CTPYIO pacxoaoM 2,5 j/c (st Kax-
JIOM CEeKIIUU 3[IaHus).

Jlis monvBa NpuIIeramnux TeppUTOPHA NPUHIMAaeM NOJUBOYHBIH BO-
aonposoa B11, xoTopslil fomkeH ob6ecleunTh Moiavdy BOABI Ha MOJIUB 3eJie-
HBIX HACAXKJI€HUH U MOWKY TPOTYapoB.

JU1s 5KOHOMUU CTPOUTEBHBIX U SKCIUTYaTallMOHHBIX 3aTpaT yYUTHIBACM,
YTO Ha MOJMBKY TPATHTCSI HE3HAYUTEILHOE KOJIMYECTBO BOJBI OT OOIIETr0 BOJIOIIO-
TpebneHns, a Tak)Ke IPHHIMAEM EUHYI0 CHCTEMY XO035HCTBEHHO-
MIPOTUBOIIOKAPHOTO ¥ MOJIMBOYHOTO BOIOIIPOBOAA.

Jnst ynaneHust CTOYHbIX BOA OT CAHUTAPHO-TUTHEHUYECKUX M XO3SHCTBEH-
HBIX TIPOLIECCOB B KBapTHpE NpUHAMAaeM ObITOBYI0 KaHaau3zanunio — K1,
KOTOpast JOJDKHA obecreunBaTh Oecriepe0oifHOe BOIOOTBEACHHE CTOKOB OT I10-
Tpebutene B TeueHue 100 e 3KcITyaTalluy 34aHUs, a TAKOKe IIPH MUHUMAIIb-
HBIX OOIIECTBEHHBIX 3aTPaTax Ha CTPOUTEIBCTBO M HKCILIYaTaIHIO.

Vcxons u3 Ha3HaYeHMA 3JaHUN IPUHUMaeM ObIToBYIO KaHanmu3amuio (K1),
KOTOpas JOJDKHA OTBOAMTE 3arPSA3HEHHBIE BOJIBI OT BCEX CAaHTEXHUYECKHUX MPHOO-
POB B TOPOJCKYIO KaHaNU3anuo auametpom 400 mm.

VYuuThIBas HaJIMYKE IEHTPAIM30BAHHOTO BOJOIPOBO/IA HA TEPPUTOPHH 3a-
CTPOWKH, NPUHUMAEM ITOJIKITIOUEHNE BHYTPEHHETO BOJIONIPOBOA K HAPYKHBIM
ceTsiM AuaMeTpoM 250 M.

1.2. TloTpeduTean U BOAHBIH 0adaHC 00bEKT

Ha ocHoBaHMy 3a/1aHus OnpeiessieM COCTaB, HOPMATHBHI BOONIOTpebIe-
HUA U BOOOOTBEACHUS 11O KOJIMYECTBY U KAa4€CTBY BObI, PEKHUMBI BO}IOHOTpe6He-
Hus. Beraucisem PaCYETHBIC CYTOYHBIC, YaCOBBIC U CEKYHIHBIC PACXOAbI JJIA 005b-
ekTa B 1iesioM. CocTaBisieM BOJIHBIN OalaHC, B KOTOPOM OTpeesisieM He0OX0au-
MBbI€ CHCTEMBI BOJIOCHA0KEHU S, UCTOYHHUKH (BOJOMUTATENIN) U YKPYITHEHHBIE Ta-
pameTpsl BogonoTpebineHus oobekra. (Tabn2)

KomngectBo kBapTHp B ueThIpex qoMax: 4 - 96 = 384 kBapTHUPEI.

77



O6miee koM4ecTBO caHuTapHbBIX prOopoB: N =384 - 4 = 1536 mTykH.
OO61iee 9rcio KuTelel Ha MPOSKTUPYEMOM 00BEKTE, Uell, OTPEICIIIeTCS
o popmyre:

U=Uo" Ngs * Neexn * Nar * Nap,

rae U — gmciio xxurenei, Jer,

Uo — pacueTHasl 3aCEIeHHOCTb, YCIl/KB;

Nke — YUCIIO KBAPTHP HA ITAKCE;

Neexu — YMCIIO CEKLIMH B 3JaHUM;

N3; — YKUCTIO 37]aHUH HA IPOCKTHPYEMOM 00BEKTE;

Nsr — 9TAKHOCTH 3JaHUMH.

CoriacHO UCXOHBIM JaHHBIM (CM. OJaHK 3aJJaHUs) KOJUUECTBO JIFOJICH,
TIPO’KUBAIOIINX BO BCEX ToMax, coctaBmster U =38 - 4 -2 - 12 - 4 = 1460 geno-
BEK.
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Kuremn: cormacao CHwull 2.04.01-85 mpun. 3 cucrema X03SHCTBEHHO-
MUTHEBOI'0 BOJOCHAOKEHHUS JOJKHA 00ECIICUNTD 10/Iauy BOJBI KAXKIOMY HKHUTEITIO
BOJY MUTHEBOTO KAUECTBA C pacXoJaMH, PUBEICHHBIME B Ta0mure 2.1.

Tabmuma 2.1
XapakTepucTuKa BOJAONOTPeOUTEJIeH
Hopwmel pacxona BoJpI, 1
B CyTKH B wac Pacxon
MaKCHUMaJIbHO- BOJIBI IIpH-
Bogonotpe- Usmepu- | B CpenHue o HanO0O0JIbIIETO Gopom,
ourenu TeNb CyTKH BOZOTIOTPE6- BOZOIIOTPEO- n/c (J1/9)
JICHUS
JICHUSI
qB%.c | qBloc | 0B%.cyr | qBlo.cyr on | Plow | g% | Pl
yT yT Max Max ) )
Kunsle toma
KBapTHPHOTO
THUTIA:
— ¢ BaHHaMH
1 xwurens | 250 | 145 300 180 15,6 5,6 (30 | (20
MM, 000pyIO-
0 | 0
BaHHBIMHU
JTyTIaMu

2.1. Pazgen «IIpoeKTHPOBaHUE CHCTEMbI X0JI0HOTO BOAOCHAGKEHUS TPYIIIbI
3MaHui»

2.1.1. KoncrpyupoBanue cucrem B1, B2, B11

Cxema 00beJUHEHHOTO X03HCTBEHHO-ITUTHEBOTO MPOTUBOIIOKAPHOTO U TIOJH-
BOYHOTO BonomnpoBoaa B1, B2, B11 Bxirouaet B ceds ClieAyIONIHAE 3IEMEHTHI:

oo rwNE

BOJIOpa30OpHAs apMaTypa;
TpyOOIIpOBOAHAS apMaTypa;
BOJIONIPOBO/IHASI CETh;
BOZIOMEPHBIN Yy3€ll;

YCTaHOBKH IS TIOBBIIICHUS JABICHHS;
. BBOJ.

IIpu neHTpanTu30BaHHON CUCTEME BOJOCHA0XKEHNSI OCHOBHOE 000py10Ba-
HHE XOJIOAHOTO ¥ TOPSYEro BOAONPOBOA PA3MEIIAIOT B LIEHTPAIBHOM TEILIOBOM
nyHkTe (L{TII) coBMecTHO ¢ 000pYyIOBaHNEM CHCTEMBI OTOTLICHHS.

ITocne nepeceuenus BBogoM ctensl B LTIl ycraHaBnIuBatoT BOOOMEPHBII
y3en. Tak kak MpOTHBOIOXKAPHBIN BOJIONIPOBO/ TpedyeT OecriepeboitHoN moaun
BO/JIbI, IPHHUMAEM BOJIOMEPHBIH y3eJ ¢ 00BoIHOM nuHuel. BogomepHsIi y3en
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(cM. prc. 5) COCTOHT U3 BOJOCUETUHKA, 3aIOPHOM apMaTypbl, KOHTPOJIBHO-
CILyCKHOTO KpaHa, CO€IMHUTEIbHBIX (PAaCOHHBIX YacTeil U MaTpyOKOB U3 BOJIOTA30-
MIPOBOAHBIX CTATBHBIX TPYO. BomonpoBoaHas ceTh B 31aHUN MOHTHPYETCS U3
CTaJIBHBIX BOJIOTA30IPOBOIHBIX ONMHKOBAHHBIX TpyO mo [OCT 3262-75*. Brog u
KBapTaJIbHBIE CETU MEXY 3aHUSAMH IIPUHIMAEM U3 YyT'YHHBIX HAIIOPHBIX TPYO
o 'OCT 9583-75.

st obecrieueHus y4era rmojaqy BoJbI IOTPEOUTEIISIM IIPEAyCMaTpuBacM
YCTaHOBKY cueTuuKoB Bozbl Ha BBoAe B LITII, Ha BBOJaxX B KaxJ10€ 37JaHNE U B
Ka)XZI0M KBapTHUpE.

JUis cuCTeMBI X034ticmeeHHO-NUmMbeg020 BOIOTIPOBOIA COTTIACHO NMPUHS-
TBIM CaHUTapHBIM ITPUOOpaM U 000PYIOBaHUIO, IPUHUMAEM CMECHTEIH, yCTaHAB-
JIMBaeMble Ha MOMKE B KyXHE M Ha YMBIBAJIbHUKE B BAHHOH; CMECHUTENb C JYLIEBOM
CETKOU HaJl BAHHOI1; CIMBHOM 0adoK B TyajeTe.

Jnst noosicapomyuenus: IpeaycMaTPUBACTCSL YCTAHOBKA TIOXKAPHBIX KPAHOB,
obecrieunBaroNINX Mogady IoXkapHoro pacxoaa 2,5 ni/c. IloxxapHble KpaHBI HIMEIOT
pyKaB AJIMHOM 15 M M MOXapHBII CTBOJ ¢ JUAMETPOM CIIphICKa 16 MM, KOTOpBIE
cornacHo CHulI 2.04.01-85 11.6.8. momxHbBI 06eceynTh MOTyYeHHe KOMIAKTHBIX
MOKapHBIX CTPYH BBHICOTON 6 M, HEOOXOAUMOM AJIS TYIIEHH [ToKapa B Jito0oe
BpEeMsI CYTOK, B KaX10# TOUYKE JIF0OOT0 TIOMEIICHHS U B CAMOM yIaJICHHOM U BbI-
COKOPACIIONIOKEHHOM OT MOYKapHOTO KpaHa 4acTH 3/aHUs.

[MoxapHbie KpaHbI 11 00ecreyeHus ObICTPOACHCTBUS, T. €. OBICTPOTHI OT-
KPBITHSI YCTaHABIMBAIOTCS Ha BbicoTe 1,35 M OT mosyia 1 pa3mMeniaTcs B mKaduu-
Kax, IMEIOINX OTBEPCTH ISl IPOBETPUBAHMSA, TPUCIIOCOOICHHBIX AT UX
OIITOMOMPOBAHMA U BU3YaJIbHOTO OCMOTpa 0€3 BCKPHITHSI.

J171s1 TOBBILIIEHUS HAIS)KHOCTH U OecriepeO0HHOCTH 1T01aul BOABL, B 0CO-
OEHHOCTH TIPH T0XKape, BOJOIPOBOAHYIO MarucTpairb KOHCTPYHUPYEM KOJIBLIEBOH C
asymst BBostamu ot LTTI, moskapHbIe CTOSIKM COEANHSIIEM CBEPXY ITEPEMBIYKOM.

Ha nonugounom 6odonposode Bl ycraHaBIMBaeM IOJUBOYHBIC KPAHBI B
1oKoJe 31auus B mokax pazmepoM 300x300 mm Ha BeicoTe 0,35 M Haf 3emieil. B
Ka4yecTBE apMaTypbl IPHHUMAaeM KpaHbl D20 MM, I IPUCOSAUHEHHS ITOJTMBOY-
HOTO MIJIaHTa KpaH 000pyAYIOT Pe3b00BBIM IITYLEPOM C OBICTPOCMBIKAOLIEHCS
raikoi.

Yemanoexu ons nosviuenus oaénenus. I'apaHTHPOBAaHHBIN HAIIOP B CETH
ropojckoro Bogonposoaa Hy = 23,8 m.

Jast onpeneneHnst HEOOXOMMOCTH YCTAHOBKH JIJIsl ITOBBIIIICHUS JABJICHUS
OPHEHTHPOBOYHO OIIPEEINM TpedyeMoe qaBIIeHHUE:

Hipes=10+4 - (nx—1)=10+4 - (12-1) =54 m.

B cBs3u ¢ Tem, uTo TpeOyemoe faBieHne 3HAUNTEIBHO MPEBBIIIACT TapaH-
THITHOE J1aBJIeHHE, HEOOXOAMMBI YCTAHOBKH JUIS IOBBIICHHS AaBJICHHS: IOBBICH-
TeJNbHAs XO3SHCTBEHHAs! YCTAHOBKA M MIOXapHAsI MOBBICUTEIbHAS YCTAHOBKA.

[IpoBepsro, MOXKHO JIM TO1aBaTh BOAY B 3aHUE B OJHY 30HY, AJISI 3TOTO
ompeersieM JAaBJeHHue Tepel HIDKHEH Bo1opa300pHOI TOUKOii:

Hlll/ﬂl(‘ll.BO}].TO‘"(‘l/I = hpaﬁ + haT'(naT - 1) =3+ 2,9'(12 - 1) = 34,9 M,
rie: hsr — BeICOTA BTaxa, M, hor = 2,9 M;
hpas — aBieHne nepes BEPXHUM BOIOPA30OPHBIM MPHUO., M, Npag = 3 M.
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CornacHo 1. 6.7 CHulI 2.04.01-85* makcuManbpHOE AaBJICHUE TIepe]]
HWOKHEH BOJOPa300pHO TOUKOH JTOJDKHO OBITh He Oosiee 45 M. Tak kak gaBiieHue
nepe HIKHEeH BO0pa300pHON TOUKOM MEHBIIE TIOIyCTUMOTO, TO HEOOXOIUMO-
CTH B IPUMCHEHNH 30HHOW CXEMBI BOJOCHA0XKCHNUS HET.
[ToBrIcuTEbHAS XO3HCTBCHHAS YCTAHOBKA BKJIIOYAET: paboduii arperat, obecte-
YHMBAIOLIHUI PACYCTHOE AABICHHUE U PACXO]], PE3CPBHBIN arperar, Heo 0X0IUMBIN
JUTs OecriepeOOiHOM Mo1aur BOBI MOTPEOUTEIAM, KOTOPBIH aBTOMAaTUYCCKU
BKITIOYAETCs MPH 0TKa3e pabouero arperara. Pabounii U pe3epBHBIN arperathbl
00BEeTUHSIEM BCACHIBAIOIIMMH M HATIOPHBIMU KOJUIEKTOPAMH, MEXKIY KOTOPHIMU
yCTaHaBJIMBaeM OOBOHYIO JIMHHIO C OOPATHBIM KIIATIAHOM M 33J[BHKKOMA.

C ueJblo sHeprocOepexeHNsl HACOCHBIH arperat o0opyyeM aBToMaTuye-
CKOHM CHCTEMOM peryiarpoBaHus oAadu Boabl. B kauecTBe 3a1opHOI apMaTypbl
MPUHUMAaeM 33JBIDKKH, 0OpaTHBIE KJIallaHbl, IMEIOIIIE HAMMEHBIIYIO CTPOUTEIb-
Hy!0 JnnHy. HacocHyro ycTaHOBKY 00OPYIYIOT aBTOMATHIECKUM ITYCKOM, TIPH
9TOM CHCTEMa aBTOMAaTH3aIllX JOJDKHA obecrieunBarth TpeboBanus 1. 12.24 CHull
2.04.01-85*:

— aBTOMATHYECKUH MyCK M OTKJIIOYEHHE pabodero Hacoca;

— aBTOMATHYECKOe BKIIIOYEHHE PE3EPBHOTO HacOca IIpU aBapHHHOM OT-
KITIOYSHUH paboyero Hacoca;

— T0a4ya 3BYKOBOI'O M CBETOBOT'O CUI'HajIa 00 aBapUilHOM OTKITIOYEHHU
pabouero Hacoca.

B cBsi31 ¢ BRICOKUM IIIYMOHU3JIYUCHHEM HACOCHBIC arperathl pasMeriaeM B
LTII. ArperaTsl s CHIOKSHUS BUOPAIlMU yCTaHABIMBAaEM Ha MAaCCHBHBIX pyHIa-
MEHTaX, MEXy HacOCaMU M TPYOOIPOBOJAMH MOHTHPYEM THOKUE PE3NHOBBIC
BCTAaBKH, CHIDKAIOIINE BUOPAIHIO HACOCOB. [T H3MEpeHus NaBJICHHUS 10 U TIOCIIe
HACOCOB YCTAaHABIMBAEM MaHOMETPHI.

THooicapras HacocHas YCTaHOBKA MIMEET KOHCTPYKTHBHYIO CXEMY aHAJIO-
THYHYIO XO3AHCTBCHHOH MOBBICUTEIBHON YCTAHOBKH, aBTOMATH3AIHS [TOXKApHOM
YCTaHOBKH BKJIFOYA€T aBTOMATUYECKUIN IIYCK IIPU OTKPBITUU NIOKAPHBIX KPAHOB,
JJIA 9€T0 Y HUX pacriojiaracéM 3aMbIKaTEIN, KOTOPbIC aBTOMATUYCCKU BKIIFOYAIOTCA
IIPU OTKPBITUH MTOXKAPHBIX KPAHOB.
Jlis cHIKEeHMS AaBJIeHUS y BOOPa300pHOIl apMaTypsl (KOTOPOE HOJIKHO OBITH HE
Gonee 45 M) B HIKHUX dTaXKaX 37JaHUS pPa3MeIlaeM PerysIaTOpHI AaBJICHUS, a Y
MOXKApHBIX KPaHOB IpH Harmopax 6oee 40 M MEXIY TOKaPHBIM KPaHOM U COCITH-
HUTEIBHOM rOJOBKOH yCTaHaBIMBaeM AuadparMbl, CHIDKAIOMIHE N30BITOYHBIH
Harop (cornacHo 1m.6.7 CHull 2.04.01-85%).

2.1.2. PemeHue cxeMbl BOTOCHAOKEHHS 00 HEKTA, PacUeT 0TMETOK

Ha puc. 1 — 3 HaHeceHHI Bce 37IEMEHTHI M 0003HAYeHUs, TpeOyeMbIe I
BBINTOJIHEHHS HACTOSIIETO KyPCOBOTO MIPOEKTA.

Cenmian (M 1:1000)
BomonpoBoaHas cets, BkItovaromias Tpyoomnposo bl BBoga B LTI u B
31aHU, JOJDKHA NMETh MUHUMAIBHYIO IPOTSHKEHHOCTH. TpyOOpoBOIBI BBOAA
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BOJIOTIPOBO/IA MTPOKJIAIBIBAIOTCS] HA PACCTOSIHUU HE MeHee 3 M 0T (yHIaMeHTa
30aHMsI U APYTHX MAPaUICIbHBIX KOMMYHUKaui (puc. 23). JIFoK KoJIoAa ropo-
ckoro BogonpoBoaa (I'KB) mmeer auamerp 700 MM, TIPOEKTHBIE Ta0aPHUTHI IICH-
TpanmsHoro TemioBoro myHkTa (L{TIT) 6x12 m. LITII pacnionaraercst He MeHEe YeM
B 12 M OT Hapy>KHOU CTEHBI 37aHUS.

IInan TunoBoro staxa (M 1:100)

Ha mane TrnoBoro ataxa (puc. 24) nu300paxaroTcsi BOJOTPOBOIHBIC
crosiky ¢ ux Hymepanueit CtB1-1, CtB1-2 u t.1. (Bcero 8 cTOSIKOB) U MoKapHBIX
crosikoB CTB2-1, CtB2-2 u T.1. (2 cTosIKa), MOJBOAKH K CAHUTAPHO-TEXHUYECKUM
npudopam.

Ilnan mogasana (M 1:100)
Ha mmane nogsana (puc. 25) nzo0pakaercss BOAOIIPOBOIHAS MAaTHCTPajlb, TOIBOI-
KU K CTOSIKAM U MECTa YCTAHOBKHU TOJIMBOYHBIX KPAHOB (JIBa KpaHa C MPOTHUBOIIO-
JIOXHBIX CTOPOH 3aH¥usl). YKa3bIBAIOTCS TUAMETPBI YIACTKOB BOJAOIPOBOIHON
CeTH.

OTMeTKa IUIAHUPOBKH 3IaHUsI, I KOTOPOTO MIPOU3BOIUTCS PacyeT U
BBIUCPUYUBAIOTCS AKCOHOMETPHUYCCKHE CXEMBI, BBIOMpACTCs 10 OJKaieii Kk 3To-
My 37aHHIO TOPU30HTAJIA HAa TeHIUIaHe ydacTka, Hanpumep, 70,5 M.

CoOTBETCTBEHHO a0COJIIOTHAS OTMETKA 1-T0 ATa)ka paBHA
70,5+ 0,8=71,3 (m),

OTMeETKa Tocieanero staxa — 71,3 +2.9 - (12 — 1) = 103,2 (m).
AbcomoTHas 0TMeTKa Toja moasana pasHa 71,3 — 0,3 — 2,0 = 69,0 (m).
2.1.3. Onpenesienne 00uX pacxoaoB B cucreme Bl

B tabn. 3, cocraBnenHo# no naHHEM npminoxenns 2 CHull, npuseneHbt
CEKYHHBIC pACXOJIbI BOJIBI U CTOKOB (JJIs CIIPaBKH) U TpeOyeMblie CBOOOTHEIE
HATIOPHI JUTSI CAHUTAPHBIX IPHOOPOB, YCTAHABINBAEMBIX B )KHJIBIX JOMAaX.

Tabmuma 3
XapaKTepuCcTHKA YCTAHOBJEHHBIX NPUOOPOB
CekyHIHBIC PACXOIbI, (o, JI/C CroGomiii
CanurtapHbie MPUOOPHI
qOOGLu qoxon qorop qOKaH Hamop, M
Banna 0,25 0,18 0,18 0,8 3
VYMBbIBAILHUK 0,12 0,09 0,09 0,15 2
Moiika 0,12 0,09 0,09 0,6 2
Vuuras 0,1 0,1 - 1,6 2

IIpumeyanue: Ipu yCTAHOBKE a3paTOPOB HA BOJIOPA30OPHBIX KpaHAX U CMECHTE-
JISTX CBOOOTHBIN HAIOP B IMOJBOJAKAX CIEAYET MPUHUMATH HE MEHEE 5 M.

[lepen runpaBIuecKUM pacu€TOM ONpeAessieM OOIINe pacyeTHbIE
pacxoibl BOJIBI B MUKpOpaioHe (Ha TPYIITY JOMOB).
1. CyTtouHsle pacxozsl
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CyTouHBIE pacXoJIbl ONPEACIIAIOTCS 10 hOopMyIIe:

QcyT = Qo.cyr * U,
rae U — KoJTM4ecTBO MOTpeOuTeNnei BO BCEM MUKpOpalioHe,

U = 1460 yex;

Qo.cyr — CYTOUHAS HOPMa BOJIBI HA UEJIOBEKA.
ITo CHuII 2.04.01.85%*:
Jo.cyr>® = 300 11/(uenn-cyT) — cyTouyHast HopMa ob1eit (XomoqHoi +

ropstaeii) BOJIbI Ha YEIIOBEKA,;

Jo.cyr>! = 180 11/(4en-cyT) — CyTOYHAs HOPMA XOJIOAHOM BOJIBI HA

YCJIOBCKA.

Qey®* =300 - 1460 = 438000 (n/cyt) = 438 (M%/cyT)

Qey:®' =180 - 1460 = 262800 (1/cyT) = 262,8 (M3/cyT)

2. CpeaHue 4acoBble PacXobl

CpenHue 4acoBble pacXobl:

qcp.lch0 = QcyT / T,

rae T — nepuop pabotel cuctemsl, T = 24 yaca.

Qep.uac®® = 438000 / 24 - 1000 = 18,25 (M*/u)

Qep.uact! = 262800 / 24 - 1000 = 10,95 (m/4)

3. MakcumainbpHble YacOBBIE PACXObl B CYTKH MAaKCUMaJIbHOTO BO-

JIOTIOTPEOJICHUS

rie

MaxkcuManbHbIEe 4YaCOBbIE PACXOAbI ONPENEIAI0TCS 110 hopMmyIie:
qu = 0,005 - & * Qo (M*/1),

Oo.s — XapaKTepHBIH YaCOBOH pacxo/l B BOAOPa30OPHOH TOUKeE, J1/4;

a = f(P-N) — koadduirent, xapaKTepu3yoiuii OJHOBPEMEH-

HOCTB BKJIFOUEHHUS BOJOPAa300PHBIX TOUYEK, ONPENENSeTCs 10 BCIIO-

MoratenbHOoU Tab:. [11 (mpui. 2) B 3aBUCHMOCTH OT MPOU3BEICHHS

BepositHocTH P 1 uncna Bogopazoopubix Touek N (komudecTsa

puOOpOB).

W3 mpunosxxenus 3 CHull 2.04.01-85*:

qo.qB0 =300 H/‘I;

Jo.u®! =200 1/u.

YacoBast BEpOSITHOCTh HCIIOJIb30BAHUS CAHUTAPHO-TEXHUUECKUX

npruOOPOB ISl CUCTEMBI B IIEJIOM OTpeensieTcs mo Gopmyoie:

rae

3600-q,
Qo

P- BEPOATHOCTH UCIIOJIB30BAHUA CAHUTAPHO-TEXHUYCCKUX HpI/I60-

P, =P

q

POB Ha y4JacTKax CeTH.

BepOHTHOCTI/I HCIOJIb30BAHNUA CAHUTAPHO-TCXHUYCCKUX HpI/I60p0B

Ha yJacTKaX CeTH OMPEAETISIOTCS 1Mo popMysam:
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B1
U ' qo.-l,u

BO _ U'qf.?.,u Bl _
3600-N-q*’ 3600-N-g*!

1€ Qouut’ U Qo.uu® — 4ACOBBIE PACXOIBL, J1/49, COOTBETCTBEHHO OOLIMIA
(X0m0HOM 1 TOpsTYeHt BOMIBI) M XOJIOMHOMN BOMBI; IS XKWIIBIX 3TaHHM, C
LEHTPAJIN30BaHHBIM XOJIOJHBIM U TOPSYNM BOAOCHAOKEHNEM, C BAHHAMU
nunoi 1500 — 1700 MM, 060pYJOBAHHBIX TYIIAMH, Clo.uu>’ IPUHUMAETCS
paBHBIM 15,6 11/9-4en, @ Qo.uu® = 5,6 1/u-ye;

002’ 1 q,B! — cexyHIHBIE PACXOBI BOMBL, JI/C, OTHECEHHBIE K OIHO-
My IpuOOpy, COOTBETCTBEHHO OOIINH (XOIOIHON M rOpsyei BOIBI) U XO-
Jo1HOM Boabl; o mpunoxenuto 3 CHull npu pacuere TynuKoBBIX ceTeld,
Ha KOTOPBIX yCTaHOBIICHBI Pa3IMYHbIE CAHUTAPHBIE TPHOOPHI, 00CTYXKH-
BAIOIIE OJUHAKOBBIX BOJONOTpeOnTENEH, (o2 npuanmaercs paBHbM 0,3
a/c,a o =0,2 n/c.

pBo _ 1460-15,6 1460-5,6

=———F=0,01373 PM=—— "~ -0,0074
3600-1536-0,3 3600-1536-0,2
P2’ - N=75,92 P2 - N =40,90
a,’ = 20,39 a,21=1214

BenuunHbel MakcUManbHBIX YaCOBBIX pacX0A0B JJI BCEX 3JaHUN
COCTAaBSIT:

g+2% = 0,005 - 20,39 - 300 = 30,59 (M3/11)

0«21 =0,005 - 12,14 - 200 = 12,14 (M%/u)

4. MakcuMasbHbIe CEKYHHBIE PACXO/bl B CYTKH MAaKCUMAJIBHOT'O
BOJONOTpeOICHHS

MaxkcuMalibHbIE CEKYHJIHBIC PacX0/Ibl ONPEACISAIOTCS 110 hopMyJie:
q=5-a-q. (o),
rae (Jo— CEKYHHBIN pacxo;l B BOAOPa300pHOI TOUKe, J1/C;

PBY - N =21,09 PB - N =11,37

aB=7156 aB1=4534

BenuuuHbl CeKyHAHBIX PACX0/I0B JIJIs BCEX 3aHUN COCTAaBST:

QB'=5-03"7,156=10,73 (w/c) g®'=5-0,2"4,534=4,53 (1/c)
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Puc. 25. ITnan noosana (M 1:100)
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2.1.4. I'napaBiuyecKuii pacyeT CHCTEMbI X0JI0/IHOTO BOJONIPOBO/IA

JJst THAPaBINYECKOTO pacieTa COCTAaBISIETCS CBOAHAS Ta0l. 4 TUIPABIH-
YECKOTo pacyéra ¢ ONpeAe/ICHUEM 3HAUCHUI CKOPOCTEH U MOTeph HAallopa Ha Kax-
JIOM U3 24 y4acTKOB BOJOTMPOBOIHOI CETH MO TUKTYIOIIEMY HAMPABICHHIO.

Lenbto pacyera sBIsI€TCS ONpEEICHUE AUAMETPOB TPYOOIIPOBOAOB U
MOTEph HAIOpa Ha OTACIbHBIX YIaCTKOB CETH, a TAKXKe TpeOyeMoro Hamopa st
obecrieueHns HOpMaJILHOM pabOTHI BceX Touek Bogopasoopa. Koadduuumenr s
OIpe/IeNICHUsI MECTHBIX COTIPOTUBIICHUI TpUHUMaeM paBHbIM 0,2, T.K. IPUHATA
COBMEIIICHHAS CXeMa XO3sIMCTBEHHOTO U MIPOTHBOIIOKAPHOTO BOJONPOBOAa. Beo-
nel B LITII 1 B 31aHKME pacCUMTHIBAIOTCS HA aBApUITHBIN PEXUM, KOTAA Yepe3 OOUH
BBOJI [I0Ia€TCSI BECh PACXO/.

[Tpu onpeneneHN: TMaMETPOB YYaCTKOB BOIONPOBOIHOM CETH PyKOBOACTBYIOTCS
CJIE Y FOILVIM:

— noabop AuameTpa MPOU3BOIAMTCS 10 HaubOoJIee SKOHOMUYHON CKOPOCTH
-0,9...1,2 m/c;

— CKOPOCTb ABUIKCHHSA BOABI B CTOSIKAX U MaruCTpajiax JOJIKHaA OBITH HE
6oiee 1,5 M/c, B mogsoakax — He bonee 2,5 m/c;

— JKeJIaTeNIbHO, YTOOBI OOIIIHME OTEPH HAIOpa IO [UIMHE B 3IaHHH HE Mpe-
BbIaAIH 5- 10 M;

— IuaMeTp TpyOOIpPOBOJIOB KOJIBIEBOI MarucTpaid NPUHUMAETCS PaB-

HBIM 3HAYCHHIO THaMeTpa e y4acTKa ¢ HauOOIBIINM PAaCXOIOM.
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Tabnuua 4

CpoaHas Ta0JIMIa THAPABINYECKOr0 PacyéTa BOJAONPOBOIHONM ceTH rpyn-

bl 3JaHUH
Homep Lu|N | P PN o | Goeco d, |V, HOTepI/I“Hanopa,
y4acTKa we | MM | MC | Halwm To
1 2 3 4 5 6 7 8 9 10 11v
1-2 [0,75] 1 0,0074| 0,2 0,2 | 15 |1,18]| 0,3605 | 0,27
2-3 03] 2 0,0148 | 0,2 0,2 | 15 (1,18| 0,3605 | 0,11
34 |0,35| 3 0,0220 (0,219 | 0,22 | 15 |1,18]| 0,3605 | 0,13
4-5 17| 4 0,0296 | 0,237 | 0,24 | 20 |0,78| 0,1106 | 0,19
5-6 29| 4 0,0296 |1 0,237 | 0,24 | 25 |0,47| 0,0312 | 0,09
6-7 29| 8 0,059210,289| 0,29 | 25 |[0,56| 0,0434 | 0,13
7-8 29 |12 0,0888 10,328 0,33 | 25 |0,65| 0,0575 | 0,17
8-9 29 |16 0,118410,367| 0,37 | 25 |0,65| 0,0575 | 0,17
9-10 | 29|20 0,14800,399| 0,40 | 25 |0,75] 0,0735 | 0,21
10-11 | 29 | 24 0,1776 ({0,430 | 0,43 | 25 |0,84| 0,0913 | 0,26
11-12 | 29 | 28 0,2072 10,458 | 0,46 | 25 |(0,84| 0,0913 | 0,26
12-13 | 2,9 | 32 g 0,236810,485| 0,49 | 25 |(0,93| 0,1109 | 0,32
13-14 | 2,9 | 36 g 0,2664 (0,510 | 0,51 | 25 |0,93| 0,1109 | 0,32
14-15 | 2,9 | 40 0,2960 10,534 0,53 | 25 [1,03| 0,1325 | 0,38
15-16 | 2,9 | 44 0,3256 (0,558 | 0,56 | 25 |1,03| 0,1325 | 0,38
16-17 | 9,7 | 48 0,355210,580| 0,58 | 25 |1,12| 0,1558 | 1,51
17-18 | 2,0 | 48 0,355210,580| 0,58 | 80 | — — -
18-19 | 9,3 | 96 0,710410,815]| 0,82 | 80 | — — -
19-20 | 20,6 144 1,0656 | 0,995 | 1,00 | 80 |0,20|0,00164 | 0,03
20-21 | 7,0 | 240 1,7760 11,350 | 1,35 | 80 (0,28 |0,00297 | 0,02
21-22 | 6,8 |288 2,131211,479| 1,48 | 80 |0,30]0,00336| 0,02
22-23 [21,3]336 2,4864 11,644 1,64 | 80 |0,32]0,00377| 0,08
23-24 |[36,1|384 2,8416 11,763 | 1,76 | 80 |0,36|0,00465| 0,17
24-11TI1| 25,3 | 768 5,6832 (2,793 | 2,79 | 80 |0,56| 0,0103 | 0,26

5,49
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Ilpumeuanus.

1. 3nauenus kor¢pdunuenta o npuaIMaeTcs mo tadmn. I11 (mpu. 3).

2. 3HaueHHs CKOPOCTEH W MOTeph Harmopa MpWHUMATCA 1mo Tadm. I12
(mpm. 3).

3. JlnameTp cTosika MPUHUMAETCSl OAMHAKOBBIM I10 BHICOTE.

B pesynbrate pacuera no tadi. 4 nonyyaeM: notepu Hanopa no JuinHe Hua

= 5,49 (M), norepu Hanopa MecTHblE Hw = 0,2 - Hua = 1,10 (M), cyMmMapHBIe OTe-
pu Hartopa XH = Hyx + Hu= 6,59 (m).

Ompenensiercst TpedyeMbiii Hanop Hrpes B CHICTEME BHYTPEHHETO BOJOIPO-
BOJA:

HTpeﬁ = HreoM + ZH + hnn + HBOlIl + HBOZ[Z + HBoﬂS + HcBoﬁ,

rne  Hreow — TEOMETpHUECKAs BEICOTA TOIBEMA BOIIBL, M;

X H — cymMapHbIe IOTEPH HAIopa, M;

hss — moTEpH Hamopa Ha BBOJIE OT KOJIO/LA FTOPOJICKOrO BOAOIPOBO/IA 10
LTIL, m;

Heox1 — motepu Hamopa B Bogomepe LITII cooTBeTcTBYyIOIIEr0 Kanubpa, M;

Hisox2 — moTepu Hamopa B BoJOMepe Ha BBOJIE B 3/IaHUE, M;

Hiox3 — moTepy Hamopa Bo BHyTPUKBAapPTHPHOM BOJIOCUETUHUKE, M;

Heros — CBOOOIHBII HAMOP y JUKTYIOIIECTO IPpUOOpa (I AyIia B BAHHOM

cocTaBimsieT 3 M — cM. Tabi. 3).

I'eomeTrpraeckast BEICOTA IMOIBEMA BOJIBI — pa3HHUIIA OTMETOK TOJIa MOCTe -
HETO 3Taka ¥ OTMETKH 3€MJIH Y TOPOJICKOTO BogonposoaHoro konomna (I'BK):

Hieon = 103,2 — 70,85 =32,35 (M)

BBoJ pacCUMTBIBAETCS HA MAKCHMAIbHEINA CEKyHIHBINA pacxon °0™ = 10,73
n/c. TTo tabnure [12 npurnmaem quametp BBoja 125 mm, V= 0,79 m/c, i =
0,00983:

Nas = ivlan = 0,00983-67 = 0,66 ().
HOTepI/I Haropa B BOAOMEPE ONPECACIAOTCA 110 (bOpMyHeI
HB()}] = S ° qBUH2|

37ech S — I'UAPaBIMYECKOE CONPOTUBIICHHUE BOIOMEDA,

Osox — PACUETHBIA PACXO/I, IPOXOISIIUNA Yepe3 CUETUHK.

IToabop cuerunka BOJbI OCYIIECTBISIETCS [0 CPEHEYACOBOMY PaCXOIy
BOJIBI, TAK YTOOBI 3TOT pacxo]] ObUI PaBEH WIIM MEHbIIE 3KCIUTyaTallHOHHOTO pac-
Xo/1a, npuBeeHHoro B Tab. 13 (mpui. 3).
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Bonmocueruuk B LITII

Pacuérnsrit pacxon Qeext = 10,77 n/c. 1o Tabm. I13 (mpun. 3) Ha3HavaeTcs
TypOMHHBIN BOJOCYETYHK KaTHOPOM (BHYTPEHHNM nuameTpoM) 80 MM ¢ THApaB-
nuueckuM conpotusienueM S = 0,00264 m/(;1/c)?. TloTepu Hanopa B BogoMepe
COCTaBSIT:

Heont =S * ¢2=0,00264 - 10,732 = 0,30 (m).

Cornacao CHull notepu Haropa B TypOMHHBIX BOZOCYETYHKAX HE JOJDKHBI
npeBbImaTh 2,5 M. Takum 00pazom, cueTdrk Bob! KaauOpoM 80 MM y0BJIETBO-
pSieT YCIIOBHSM MPOEKTUPOBAHUSI.

INepen BogocueTYMKOM Ha BOJOMEPHOM Yy3ie (CM. pUcC. 5) pekoMeHayeTcs
yCTaHaBIMBATh ceT4aThIil prunbTp. CeTyaTsiil GIIBTP (MEXaHHICSCKHUNA WIIH Mar-
HUTHO-MEXaHMYECKHI) IpeIHa3HaYaeTCs IS 3aIlUThl BOJOCUYETINKA, 000pyI0Ba-
HUS ¥ apMaTyphl BOJAOTPOBOIHOM CETH 3AaHUS OT IPyOBIX MEXaHUYECKUX IpHMe-
ceif: mecka, OKaJIMHBI, BOJOKOH U T.11. KanmuOp (BHyTpeHHUI muaMeTp) QribTpa
NPUHAMAETCS PaBHBIM JTHAMETPY TPYOOIPOBO/a, Ha KOTOPHIH OH YCTaHABIIMBACT-
cs. [To Tab6n. [14 (mpui. 3) npuHEMaeM MarHUTHO-MEXaHUYEeCKUil QUIIbTP MapKu
OMD-125.

[MTortepu B punbTpe cocrassT (1o tabun. 14, npuin. 3):

Hog1= 0,544 - 10 - 10,732 = 0,06 (m).

Bonocuerunk Ha BBOJE B 3JaHUC

PacuérHbiii pacxon Qeox2z = 1,76 si/c. I1o tab6u. I13 (npuin. 3) Ha3HauaeTcs
TypOHHHBIN BoJOMEp KadrOpoM (BHYTPEHHUM quaMeTpoM) 40 MM ¢ COOTBET-
CTBYIOIIMM 3HadeHueM S = 0,5 M/(11/c)?. [ToTepu HAamoOpa B BOJOMEPE COCTABSIT:

Hioz=S - q*>=0,5 - 1,76% = 1,55 (M) < 2,5 (m).

Taxum 06pa3om, cueTdnK BoJbI KamOpoM 40 MM yZIOBIETBOPSIET YCIOBH-
SIM TIPOCKTHPOBAHUSL.

BonocueTruuk B XBapTupe

[ToTtepu Hamopa BO BHYTPUKBAPTUPHOM KPBUIHYATOM BOJOCYETUHKE KaIHO-
poM 15 MM, uepe3 KOTOPbIH MPOXOANT PAcUETHBIH pacxo Ha yyacTke 4-5 (Bcs
KBapTHpa — 4 Bojiopa300pHbIe TOUKH) (soxz = 0,24 11/c.

Heos =S - @ = 14,5 - 0,242 = 0,84 ().

Bemnunna Tpe6yeM0r0 Hamopa COCTaBJIACT:
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HTpe6 = Hreom + XH + Hsozll + Hq;l + HBOZ]2 + HBUZ]3 + Hesos =

=32,35+6,59 + 0,66 + 0,30 + 0,06 + 1,55 + 0,84 + 3 = 45,35 (M)

Ipumeuanue. I'napocTaTnuecKuil HarOpP B CUCTEME X035 UCTBEHHO-
MIUTHEBOTO HIIH XO3SIHCTBEHHO-TIPOTHBOIIOXKaPHOTO BOAONIPOBOA HA OTMETKE
HanboJee HU3KO PACIIOIOKEHHOTO CAaHUTAPHO-TEXHUIECKOT0 IIPHOOpa HE TOJKEH
IIPEBBIMATH 45 M.

[Tpu HECOOTBETCTBUHU 3TOMY TPEOOBAaHHIO BO3MOXKHA YCTAHOBKA PETYJISTO-
POB JaBJIeHHs B KBapTHpax Ha HIDKHUX 3TaXkaX 3AaHUS WU NEePeXo]] K MPOeKTHU-
POBaHHMIO IByX30HHOM CUCTEMBI BOJOCHA0KEHUS.

Xapakrepucruka peryiasropa nasiaenust KOPJI-10-2,0

Perynsarop naBnenus KOPJ[-10-2,0 Bxiroyaet B ceOs MapoOBOii KpaH,
GUIBTp U peryisaTop, 00beINHEHHBIX B OJHOM Y3JI€; [IIAPOBOIl KpaH MO3BOJISIET
MIPOBOJIUTH 3aMEHY PEryisATopa U MPoMBIBKY pribTpa. [Ipenna3zHaueH s cHU-
JKCHHST HETIPOU3BOAUTEIFHBIX ITOTEPh BOABI B CHCTEMaX TOPSUEro M XOJIOIHOTO
BOJIOCHA0)KEHU 3IaHUM, a TAaKXKe U1 BRIPAaBHUBAHUS HAIOpa BOJBI Ha BCEX ITa-
xax. O0ecrieunBaeT CTAOMIM3AINIO JaBICHUS «ociie ce0s». ObecnieunBaeT aB-
TOMATHYECKOE MEPEKPHITUE MATUCTPAJIEH XOJIOAHOU U
ropsiuedd BoAbl IpU OTCYTCTBHU noTpedienus. Odecre-
YHBAET MPUHYAUTEIBHOE PYYHOE 3aKPBITHE MAarUCTPAIH.

[pucoenuunenue — mydrosoe, Dy = 15 mm.

YpoBeHb 3aBOICKOI HACTPOUKH BBIXOJHOTO /1aB-
neHusd — (22 + 2) m.

JasneHne nocie peryisaropa B 0e3pacxoqHoM
pexume — 30 M.

MaxkcumanbHbIi pacxon — 0,7 i/c.

MaxkcumainpHoe nasienue — 160 m.

Pecyramop daerenus KOP/[-10-2,0.

[IpoBepsieM Hamop y HIDKHET0 BogopazbopHoro kpaHa (ctosk CtB1-5), ko-
TOpBIit OyIeT paBeH TpedyeMOMy HaIopy 3a BHIUETOM PAa3HHUIIBI OTMETOK I10JI1a
nepBoro 3taxa u 3emin y ' BK Ah: u cymmsr Bcex noreps ot I'BK 10 aToro kpana
>H; (ot ITTI no Touxm 23):

Hl3T = HTpeﬁ - (hBB + HBU}I] + Hll)l + HBU}IZ + EHl + Ahl)

Hior = 45,35 — (0,66 + 0,30 + 0,03 + 1,55 + 1,2 * (0,17 + 0,26) + (71,3 — 70,85)) =
41,84 () < 45 (M)

OmnpenensieM HEOOXOIMMBIH Harop HACOCHOHW yCTaHOBKH:

Huac = Hipes — Hrap = 45,35 -24 =21,35 (M)
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Takum 00pa3omM, HEOOXOAUMO MOI00PATH HACOC € AaBICHUEM Hyae > 21,35
(M) u ozaueii q > 10,73 - 3,6 = 38,63 m%/u.

ITonbop Hacoca ocyrecTBisieTcs 0 Katajory (cM. tadu. 115 mpwr. 3). Jlns
paccMaTpuBaeMOro mpuMepa MpUHAMAETCS HacocH (pabounii u pe3epBHEII) Map-
ku 3K-45/30 (MmomHOCTRIO 7,5 KBT), 06ecneunBaromue Harop 31 M BoasHOTO
cron6a npu nopave 45 m%/u. Bapuant 2 — nacoc ALIMC-45-1, MounocTs0 4,0
kBT, ¢ Hanopom 20 M npu nonave 45 m%/4.

5.3.5. llposepxra cucmemvl 8HympeHHe20 6000NPOOOA HA NPONYCK NOANCAPHO20
pacxooa

[NosxapHbIii pacXo CKIaAbIBAeTCS U3 PacXoAa Ha MOXKapOTYIICHHE U pac-
X0Jla Ha XO3SIHCTBEHHO-TIUTHEBBIC HYKIIBL:

Quox = Qpacql]ﬁm *+ Nerp * Qerpynm,

rie  Nerp — pacdeTHOE YHCIIO CTPYH (OTHOBPEMEHHO pabOTAIONINX MTOXKAPHBIX

kpaHoB), mpuarMaetcst mo CHull B 3aBUCHMOCTH OT 3Ta)KHOCTH 3/1aHHS U

JUIMHBI KOPU0PA;

Clerpyn — PACXOJ BOJBI HA OAHY CTPYIO, IPUHUMAETCS PaBHBIM HE MeHee 2,5
a/c.

B paccmatpuBaeMom npumepe JuiMHaA KOpuaopa coctasisieT 6onee 10 m,
MO3TOMY IIPUHUMAEM JIBa MIOXKAPHBIX KpaHa Ha Ka)kJOM 3Taxe, COOTBETCTBCHHO
Nerp = 2.

Pacxon Qerpyn MpUHUMAETCS 110 TAOJIHIIE 5, COCTABIECHHOM MO TaHHBIM
CHull 2.04.01-85, B 3aBUCUMOCTH OT AHaMETpa II0KapHOTO CTOsIKa (TIPH pa3Me-
IIEHUHX Ha CTOSKE TI0 O/IHY I0XKapHOMY KpaHy Ha 3Take MpUHUMAETCS paBHBIM 50
MM), JUIMHBI [IJIAHTa, THaMeTpa CIPBICKa 1 JUIMHBI KOMITAKTHOH 9acTH CTPyH.

[Nopsiok onpeneneHus yKa3aHHBIX BEJIMUUH CJICTYIONINI: CHaYala ompe-
JleTsIeTCsl paiyc AeHCTBUS MMOKapHOTo KpaHa R Kak paccTosiHue 0T OXKapHOTO
KpaHa 10 Hanbonee yJaJeHHON TOUKH OMEIIEHHS ¢ YIETOM BBICOTHI TIOMEIEHUSI.

JnvHa noskapHOTo nutanra |y, onpemensercst Kak pasHHUIa MEKIY pajny-
COM JICHCTBUS II0KAPHOT'0 KPaHa U JJIMHOW KOMIIAKTHOM YacTH CTPYHU:

Im:R—SK,

rae R —pannyc neficTBuS MOXapHOTO KpaHa;

Sk — JUTMHA KOMITAKTHOW 9aCTH CTPYH, M.

HauMeHnburyto BBICOTY M paalycC A€HCTBUS KOMIIAKTHON CTPYH CIEIyeT
MPUHUMATH PABHBIMU BBICOTE OMEUICHUSI, CYUTAs OT 10JIa JJO HAUBBICILIEH TOYKU
MEPEKPBITHS, HO HE MeHee 4 M IS JKUIIBIX 3JaHui BeIcOTOM 10 50 M U 8 M — 11
SKHIIBIX 3IaHU BeICOTOM Oosee 50 m.

Tak Kak B JaHHOM NPUMEPE BbICOTA 3[aHusl cocTaBisgeT MmeHee 50 M, npu-
HHUMaeM Sk = 6 M.
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[MosyueHHas [UIMHA [ITAHTA OKPYIJISIETCS 10 CTAHAAPTHBIX BETUYUH IS
no>kapHbIX pykaBoB (10, 15 u 20 m).

lu=R-Sc=19-6=13 (m)

[Ipuaumaem nutanr anuHoOu 15 M.
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JumamMeTp cpbrIcKa IPUHIMAETCS HCXOAS N3 MUHAMAJIBHOTO Pacxoia BOIHI,
00€eCTIeUNBAOIIETO HEOOXOAUMYIO JITHMHY KOMIIAKTHON YacTh CTPYH: Uenp = 16 MM
TPHA Jerpyn = 2,6 7/C (cM. TabmI. 5).

B kauecTBe IUKTYIOMIEH TOYKH BEIOMpaeM MOKapHBIA KpaH Ha MOCIIETHEM
sTaxke 31aHud Ha crosike CtB2-2.

Pe3ynbTaThl rHAPaBINYECKOrO pacyeTa BOAOIPOBOIHOM CETH IIPH MOXKape
NIPUBEJICHBI B Ta0I. 6.

Tabnauna 6
CpoaHasi TA0JIMIIa THAPABIAYECKOTO0 PACUYETA CHCTEMbI MPOTHBOMOKAPHOT O
BOJ0CHAOKEHUS
Howme P S [Torepu Hanopa, m
P L, M | Qpacu, JT/C Gepy a d, MM | v, M/C -
ydJacTka n/c n/c Halwm | IloBcei
1 2 3 4 5 6 7 8 9
IIK1-
18 37,7 - 2,6 2,6 50 1,22 | 0,0749 2,82

18-19 | 6,7 0,82 52 6,02 80 | 1,21 |0,0420 0,28

19-20 | 20,6 | 1,00 5,2 6,20 80 | 1,21 | 0,0420 0,87

20-21 | 7,0 1,35 52 6,55 80 | 1,31 |0,0493 0,35

21-22 | 6,8 1,48 5,2 6,68 80 | 1,31 | 0,0493 0,34

22-23 |21,3| 1,64 5,2 6,84 80 | 1,41 |0,0572 1,22

23-24 |136,1| 1,76 52 6,96 80 | 1,41 |0,0572 2,06

24-

253 | 2,79 52 | 7,99 | 80 | 1,61 |0,0747 1,89
LTI

X=9,83

B pesynbrare pacyera mo tadi. 6 moxydaem: moTepu Hamopa 1o jumHe H" g,
= 9,83 (M), notepu Hanopa MecTtHble H"w = 0,2 - H" = 1,97 (M), cymMapHble 1O-
tepu Haropa XH" = H"u + H"w = 11,80 (m).

Tpebyemslit Hantop H"pes B cCTEME BHYTPEHHET'O BOJIONIPOBOIA IIPH T10-
xKape:

H“Tp = H"reom + h"ss + EH" + H“BD}.I] + H"nnuz + H"cnoﬁ,

rae  H"reow — TEOMETpHYCCKAs BEICOTA MOBEMA BOIBL, M; H"con = 32,35 (M);
H"csos — CBOOOHBIIT HATIOP Y TTO’KAaPHOTO KpaHa, M.

99



CB0OOOIHBIE HATIOPHI Y BHYTPEHHUX MOYKAPHBIX KPAHOB JIOJDKHBI 00ecIIedn-
BaTh MMOJTyYeHUE KOMITAKTHBIX CTPYH BBICOTOH, HEOOXOAMMOM IS TYIICHHUS TT0XKa-
pa B caMoli BEICOKOH M yAaJIEHHOW YacTH 3/IaHus B JTIF000e Bpems cyTok. Hamop y
MOYKAPHOTO KpaHa MIPUHIMAETCS ¢ YIETOM ITOTEPh HATIOpa B MOYKAPHBIX PyKaBax
mHOH 10, 15 1 20 M B 3aBHCHMOCTH OT pacxoja BOAHI 1Mo Tadi. 5. B Hamewm ciry-
yae H"os = 9,6 M.

Iotep nanopa Ha BBoze B LITTI (9" = 10,73 + 5,2 = 15,93 n/c, v= 1,15 m/c,
i =0,0197):

Nss = i*lss = 0,0197-67 = 1,32 (m).

[lotepu Ha cueTdnKax He JTOJDKHBI IpeBbIaTh 10 M — IpeeNTbHBIX OTEPH,
orpeeIsieMbIX MEXaHNIECKOH MPOYHOCTBIO cueTyrKa. Eciu notepu npesblmaroT
10 M, To Ha 0OBOIHOM JIMHUY TIPETyCMATPUBACTCA AIIEKTPU(DUITIPOBAHHAS 3a-
JBIKKA, QBTOMAaTUYECKU OTKPBIBAIOIIASCS MPH MYCKE ITOKapHbIX HACOCOB.

Iotepu Hanopa B Bomomepe B LITII mpu pacxone "sox1 = 15,93 11/c cocra-
BAT:

H%ou =S - ¢>=0,00264 - 15,932 = 0,67 (m).
[Totepu B punbTpe:
H"p1=0,544 - 10% - 15,932 =0,14 (m).
ITorepu B BogOMEpe Ha BBOJIC B 3[JaHKE TIPH pacxoie q s = 6,96 1/c:
H"%o02=S - ¢?=0,5 - 6,962 =24,22 (M) > 10 (m).

CrnenoBartenbHO, IPU TOXKape BOAOMEP He MPOIMYCTHT PACUETHBIN MOXKap-
HBII pacxol, IO3TOMY Ha BOJIOMEPHBIX y3JlaX Ha BBOJIE B 3[JaHUS yCTAaHABINBAIOT-
Cs1 ANIEKTPUPHUIIMPOBAHHBIE 33ABUKKH, KOTOPbIE aBTOMAaTHYECKH OTKPBIBAIOTCS
NP BKJTIOUEHHH TTO’KapHBIX HACOCOB

H"p = 32,35+ 11,80 + 1,32 + 0,67 + 0,14 + 0 + 9,6 = 55,88 (m).

ITo ycnoBusam npoexrupoBanust H"p He 1omkeH npessimats 60 M y camoit
HH3KO PacIiojioXeHHOI Boopa300pHOii apmatypsl B kBaptupe. [Ipu npeBbienun
TpeOyeMoro Mk CBOOOIHOTO HATOPa BBIIIE JOIMYCTHMBIX 3HAYEHHH HE0O0XO MO
YBEJIMYHUTH THAMETP MaruCTPaIbHBIX TPYOOIIPOBOIOB M BBOIA TSl CHIDKEHUS 00-
[IUX MTOTEPh HAIOpa Mo JUTMHE U TTOBTOPHUTH THAPABIMYECKUH pacueT, HaunHas ¢
m 5.3.4.

TpeOyemsblit HaTIOp MOKAapPHOTO HAcOCa!

H"%ac = Hqu - Hrap = 55,88 —-24=31 ,88 (M)
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Heob6xomnmo mogo6pats Hacoc ¢ gaBieHueM H"uac > 31,88 (M) 1 momadeit
g>15,93-3,6=57,35 M%u.

ITonbop Hacoca ocymiecTBisieTcs o Kataiory (tabm. 15 mpun. 3). s
paccMaTpuBaeMoro IpuMepa pHHAMAeTCs HacoCHl (paboduii U pe3epBHEI) Map-
ku 3K-6U (momaOCTRIO 13 KBT), 00ecneunBaromue Hanop 41,5 M BOJISTHOTO CTOJI-
6a npu nogaue 59,2 m*/4. Bapuant 2 — nacoc ALIIMC-64-2-2, MOIIHOCTBIO 7,5
kBT, ¢ Hanopom 29 M npu noaaue 64 m%/4.

2.2. Paznen «IIpoexkTHpoBaHHe BHYTPEHHEH U IBOPOBOIi CHCTEM BOJ10-
OTBeICHUS»

2.2.1. PemieHnue cxeMbl BOZ0OOTBEICHUS 00HLEKTA

I[J'I?I obecrneueHus 6eCHep€60ﬁHOCTH OTBOJIa CTOYHBIX BOJ OT BCEX ITO-
Tpe6I/ITCHeﬁ CXeMa JOJIKHA BKIIIOYAaTh CJICAYIOIINEC DJICMCHTHI:

MPUEMHHUKH CTOYHBIX BOJl — CAHUTapHbIE IPUOOPEI;
THJIPO3aTBOPHI;

BHYTPCHHAA KaHaJIU3allUOHHAs CCTh,

BCHTHJIALIMOHHAA 4aCTh,

YCTpOUCTBA AJI IPOUUCTKY;

BBIITYCKH;

JIBOPOBAs KaHAIN3AI[HOHHAS CETh;

KOHTPOJBHBIA KOJOCLI;

HapyXHasl CEeTh IIEHTPAITM30BAaHHOMN TOPOJCKON KaHATU3AIHH.

©COoNoOA~LNE

2.2.2. KoncTtpynpoBaHue BOIOOTBOISIIIEIH CeTH

[IpueMHHUKHN CTOYHBIX BOJ] pa3MEIIAOTCs B KyXHe (MOWKa) U BaHHOU
(BaHHA, YMBIBAIbHUK, YHUTA3). MOIKHN U yMBIBAJIbHUKH 000PYIOBaHBI OYThI-
JIOYHBIMHU CU(OHAMH, & BAHHA U YHUTA3 — IByXOOOPOTHBIMH THIPO3aTBOPAMH.
BHyTpeHHsq KaHAIN3aI[MOHHAs CETh 3alPOSKTUPOBAHA U3 MOJIUITPOMIICHOBBIX
Tpy0. KOHCTpYKTHBHO IIpHHUMAaeM IHaMETP CTOSKOB M TOPH30HTAIBHBIX
y4acTkoB B noasaie — 100 MM, OTBOASAIINX TPYOOIIPOBOJIOB OT BceX PHUOOPOB,
Kpome yHuTa3za — 50 MM, BeimyckoB — 100 MM (TIpUHMMAETCs 10 pacyeTy, CM.
HUXE).

JJis TMKBHAIIAN 3aCOPOB:

—Ha CTOSKaX YCTAaHOBJIEHBI PEBU3UU — Ha 1-OM M MOCIEIHEM STaxkax, a
TaKXkKe 4epes3 Kaxple 3 Taxa.

— Ha TOPU3OHTAJIbHBIX y4aCTKaX YCTaHOBJICHBI IPOYUCTKU — B HA4aJle BU-
JKEHHS CTOKOB, Y Hapy>KHOM CTEHBI U uepe3 Kaxkable 10 M 1mo uiiHe BBIMyCKa.
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Jlst obecriedeHrsl HOPMAJIBHON BEHTHIISAIIMN HAPYKHOUM ¥ BHYTPpEHHEH
CEeTH B MHKpPOpaiOHE MPH ONTHMAIIBHBIX YCIOBHUSX JOCTATOYHO 3-X cTOsKOB d
=100 mm. [TosTOMY 17151 YMEHBITICHHSI MECT TIOBPEXACHUS KPOBJIH, O0OHETHH -
€M HECKOJIbKO CTOSIKOB OJIHUM BEHTHJISILIMOHHBIM KOJUIEKTOPOM, Ha KOTOPOM
npeaycMoTpeH 1 BBITSHKHOU CTOSIK, TMAMETP KOJJIGKTOpa NPUHUMAEM 10 II.
18.6. CHulI 2.04.01-85 B 3aBUCUMOCTH OT KOJIMYECTBA CAHUTAPHBIX IPUOOPOB
Ha 00BEIMHCHHBIX CTOSKAX:
12 -4 -4 =192 wt. — Dk = 125 MM. BBITsKHBIC YaCcTH MPOKIIAIBIBAIOTCS B
OTAaIUIMBAEMOM YEPJIaKe M BHITIOJIHSAIOTCS U3 IIACTMACCOBBIX TPYO.

I'eannan (M 1:1000)

Ha nmane ygactka ( puc. 23) n3o0pakaeTcs caMOTedHasi BOJOOTBO/IS-
Imasi CeTh, KOTOPAsk BKJIIOYAET KaHATM3AIHOHHbIE BBITYCKH U3 3[aHUsI, IBOPO-
BYIO CETh U3 YYT'YHHBIX TpyO quametpoM 150 u 200 MM, cMOTPOBBIE KOJIOIITBI
K1 — K7, xonrponshsiil kononen KK u konogen ropoackoi kananuzanuu ['K.
JIBopoBast BOJOOTBOSIIAS CETh C YCTAHOBICHHBIMH HAa HEH KOJOALIAMH JTOIIXK-
Ha MPOKJIaIbIBAThCSl Ha PACCTOSIHUM HE MeHee 3 M oT (yHAaMeHTa 3aHus 1
JPYTUX MapajielbHBIX KOMMYHUKAIMH (cM. puil. 2, puc. 1). PaccTosxue
MEXIY JBYMS COCETHUMH KOJIOALAMH JIOJDKHO OBITh HE MeHee 3 M, HO He 0o-
nee 40Mm.

[Inan TunoBoro staxa (M 1:100)

Ha nmane tumoBoro staxa (puc. 24) n300paaroTcst IPOSKIIMHA BOJOOTBO-
Imux cToskoB ¢ ux Hymepanueit (CtK1-1, CtK1-2 u 1.1.) u otBOIsIIHE TPYOO-
MPOBOJIBL.

Ilnan moasana (M 1:100)

Ha nnane nozaBana (puc. 25) n300paxarotcst HPOSKIHUH BOZOOTBOSIINX
CTOSKOB, pr6OHpOBO}ILI BBIITYCKOB C IPOYNUCTKaAMU B HaA4YaJI€ IBUKCHUA CTO-
KOB, Ha IIOBOPOTAx, yepe3 10M. mo [ymHe TpyOonpoBOOB M BOIM3H Hapy K-
HBbIX CTCH 31aHUs.

AxcoHoMmeTrpuueckas cxema (M 1:200)

AKCOHOMETpHYECKAsl CXeMa BHYTPCHHETO BOJOOTBEICHUS PEICTABISACTCS
OJTHUM BBIITYCKOM, CTOSIKAMH, COSMHECHHBIMU ¢ HUM (puc. 26), ¥ KOJIOAIEM JIBO-
poBoii cetu. Ha akcOHOMETpUYECKO# cXxeMe H300pakatoTcs: TPUEMHUKH CTOYHBIX
BOJI C THJIPABIUYECKUMHU 3aTBOPAMH, BOJOOTBOIAIINE TPYOOIPOBOIBI, (haCOHHBIC
4acTu (PeBU3MUH, KOJICHA, TPOWHUKHU, KPECTOBUHEI H T.JI.), TPYOOIIPOBOIBI BBITSK-
KU, a TAK)KE COOTBETCTBYIOLIUI KOJIOIEI] IBOPOBOH KaHanmm3anuu (Hampumep, K1)
C OTMETKaMHU JIFOKA U JIOTKA TpyOonpoBoaa. Ha BeITycKe MPOCTABIISIOTCS OTMETKH
MOBOPOTA, M YKa3bIBAETCS BEJIMUMHA YKJIOHA B CTOPOHY KoJojua. Ha konosie
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JIBOPOBO#l KaHAIM3ALMH YKA3bIBAIOTBSI OTMETKA 3€MJIM,0TMETKA JIOTKA, [TyOrHA
3aJI0’KEHUS JIOTKA TPYOBI.

2.2.3. T'uapaBanyeckuii pacyéT U MOCTPOEHHE MPOIOIbHOr0 mpoduias
JABOPOBO¥ BOJOOTBOASILEH CeTH

I'mppaBnuyeckuii pacyér IBOPOBOH CETH MPOU3BOIUTCS 110 Hauboee He-
0JIaronpUATHOMY HAIIPaBJICHHIO ABHKEHHS CTOKOB OT CaMOT'0 YIaJICHHOTO OT BbI-
ITyCKa CTOSIKA, PACIONI0KEHHOT0 B pPACYETHOM 3[aHUU UM IPUCOETUHEHHOTO K
caMOMy yJaJIeHHOMY U Harpy>KeHHOMY KOJIOZILYy JBOPOBOIl ceTH U aajnee Mo 3Toit
CeTH J0 KOJIO/Ia Hapy>KHOU ropoAcKol kaHanu3anuu. Pacuer npousBogurcs B
Yyac HanOOJIBIIIEro BOA0oTBeAcHU. CeTh pa30nuBaeTcs Ha YIacTKH, KOTOPEIE oTpa-
HUYUBAIOTCSI MECTAMH TTOICOEANHEHNUS CTOSKOB WIIM KoJo1eB. J{ins paccMaTpu-
BAaEeMOTro IpuMepa BblIeNeHO 14 pacuéTHbIX yyacTKoB oT cToska CTK1-1 no xo-
nonua K1 u nanee mo tpacce nBopoBoit kananuzauuu a0 I'K.

Y cnoBus IPOEKTUPOBAHUS:

® MHUHUMaJIbHasi CKOPOCTh TEUSHHUSI CTOYHOM BOJBI V > 0,7 M/c;

o HanonHenue h/d npuaumaetcs B quanaszone 0,3 — 0,7;

® TOJDKHO cOOMoMaThes yeiaoBue VA/ h/d >k (rae k = 0,5 mns Tpy6o-
MPOBOJIOB U3 TIACTMACCOBBIX U CTEKIITHHBIX TPpy0; K = 0,6 111t TpyOOIpPOBOAOB U3
JIPYTUX MaTepHajoB);

® MUHHMMAJIbHBIA AMaMeTp ABOpoBoi ceTn — 150 mm;

® MUHUMAaJbHAS TITyOMHA 3aJ0KCHHUS JIOTKA (B IIEPBOM KOJIOJIIE) OTIpeie-
nseTcs mo popmydie:
Pyun = hupon— 0,3 + %4 D (M), HO He MeHee 0,7M..

B paccmarpusaemom npumepe hyun = 1,7 -0,3+0,5-0,15=1,475= 1,5
(m).

B paccmaTtpruBaeMom npruMepe TUKTYIOIIUM SIBIISIETCS TIEPBOE YCIOBHE, TO-
9TOMY MPUHUMAEM TIyOUHY 3AJIOKEHUS JIOTKA B TIEPBOM KOJIOAIE: Ny = 1,5 M.
Takum oO6pa3om, OTMETKa JOTKa TPYOH! B mepBoM Konoxre K1 cocrasur: 70,87 —
1,5 =69,37.

I'myOuna 3a10keHUs TPYOOIIPOBOIa Ha BCEH Tpacce TakkKe JOJDKHA OBITh
He MeHee moiy4eHHO# Benu4uHbl (Nyun = 1,5 M), B IPOTUBHOM cilydae yBeIHIH-
BaIOT YKJIOH TPYOOIIPOBO/Ia HAa OTICIHHBIX yJaCTKaX MM YCTaHABIMBAIOT Iepe-
MIA/THBIE KOJIOIIIBI, YTOOBI IOTYYHUTh TPEOYEMYIO MITyOHHY 32JI0KEHHS JTOTKOB.

B kaHanmuM3annoHHYI0 ceTh MOCTyHaeT OOIIUI pacXo] BOJIbI, PAaBHBIN pac-
XOJTy BOJIBI B XOJIOJJHOM U TOPSIYE€M BOJOIPOBOJIE, IOPTOMY TPU pacueTe Onepu-
PYIOT BenMuUHAMU Posu U Cpacu®®™.

PacxoJ1 CTOYHBIX BOJ] OTIpeIeseTCsl CIeAYIONUM 00pa3oM:

— Ipu Qpacqomu <8 J'I/C, TO (kan = Qpacqoﬁm + ],6 (JT/C),
— Ipu qpacqoﬁm >8 JT/C, TO Qxan = qpacqnﬁm (J'I/C),
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rae qpac'-l06m =5 (]oﬂﬁlll * Qoo =35 + 0,3 * logu.

JlaHHBIE TIO TUAPABINYECKOMY Pacu€Ty IBOPOBOI BOJIOOTBOISAIIECH CETH
TIOMEIIAIOTCS B CBOAHYIO Ta0J. 7. OTMETKH JIOTKa TPYOBI i TOBEPXHOCTH 3€MIIN
yKa3bIBaloTCA ¢ TOYHOCTHIO 110 0,01 M.

Iepen pacueToM ropU30HTAIBHBEIX YYaCTKOB MPOBEPSIEM MPOIYCKHYIO CIIO-
COOHOCTB CTOSIKA Ha MPOIYCK MAaKCHMAJILHOTO CEKYH/IHOTO pacxo/ia CTOUHBIX BOJI.
Juist ctosika N=4 - 12 =48;

N-P=48-0,01373=0,66; a =0,779; Qxan=15 - 0,3 - 0,779 + 1,6 = 2,77 n/c.

Cunraem, 4TO CTOSIK HE AETUTCS Ha 30HBI, a UAET CBepXy J0HU3y. CpaBHU-
BaeM IOJIy4eHHBIH pacxoz (2,77 11/c) ¢ JOMyCTUMBIM, paBHBIM 3,2 J1/c, TP KOTO-
POM He MPOUCXOAUT CPBIB THAPABINYECKOTO 3aTBOPA IPU BEHTUIMPYEMOM CTOSIKE
(CHuII 2.04.01-85, Tabm. 8). [IpuanMaeM KaHANMU3aIHOHHBIN CTOSIK THAMETPOM
100 MM, yroJ mpucoeInHEHHUS MOATaXKHOTO 0TBO/IA K CTOSIKY 90°.

IIpononpHEIA IPOdIITE TBOPOBOH KaHaTH3auy B Macmrade M, 1:100 u
M: 1:1000 npexncraBieH Ha puc. 6. BenmnmauHbl YKIOHOB, HAIOJTHEHUI U CKOPOCTEH
TEUSHHSI CTOYHOM )KUAKOCTH BBIOpaHHI 10 Tabnuie 16, coctaBneHHON 1 9yTyH-
HBIX ¥ Kepamuyeckux Tpyo nquamerpom 150 u 200 MM no opmysie akaieMuKa
ITaBnosckoro H.H.
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Crki-1

Puc. 27. Axconomempuueckas cxema KaHATUZAYUOHHOZ0 GbINYCKA U CMOSL-
xos (M 1:200)
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M., 1:1000

106



799 16199 600 G0 [ZTO0[ 9L0 [ Z0OT | 00C | T9T JE€LOT|9STL|607TC 9eST | G'Z | MI-XM
€/8'99(6¥T°29( 9220 | G0 [<2T00| 920 | Z0T | 00C | TOT | €L0T |9ST'.L|60TC OEGT 54 ST
6V1°.9(699°29] ¢v0 90 [¢I00] 920 [ ZOT | 00Cc | 19T [ €L0T|991°2]607Tc 9EsT Gt LA=94
6T97/9(2¢0089| ¥8€'0| GO |[¥TOO| 890 | 960 | OST | SO'8 | S¥9 | COEV | ¥SOT 89L | ¥lec | oA—SM
¢00'89(962°89| ¥6¢'0 | S¥'0 | ¥TO'0O | T9'0 | T60 | OST | ¥8'9 | ¥¢'S | €6V €| T6. 9.5 T¢ SA—vA
96¢'89(985°89| 620 ¥'0 [¥T00| ¥S0 | 980 | OGT | 699G | 66'C | 99¢C | LZ'S ¥8¢ | L'0C | vA— O
9859'89(9.0°69| 6¥°0 ¥'0 [¥T00| ¥S0 | 980 | OST | 6GS | 66€ | 997¢C | 1¢S | 2| ¥8¢E Ge -
9/069| /€69 | ¥6¢0| S€0 | ¥TOO| 870 | T80 | OST | €TV | €9¢ [ ¥89T | ¥97¢ m ¢6T T¢ 2 Gl |
¢¥'69 [8¢9°69| 80T0O| 90 |[8T0O0| 690 | 680 | 00T | €TV¥ | €5¢ | ¥89T | ¥9°¢ o ¢6T 9 IX-9
8¢969(6T0°0. - - - - 00T | €TV | €9¢ | V89T | ¥97¢ ¢6T 80 9—-6G
6T0'0L[ SO'0L [ TEO0| 90 [8TO0O| 690 | 680 | 00T | €TV | €9¢ [ ¥89T | ¥97¢ ¢6T LT S—v
G0'0L [¥TCOL| ¥9T'O | SS°0 | ¢00 | 290 60 00T | 92°€ | 9T'¢ | Le¥'T| 86T 144 Z'8 v—¢
YTC'0L|¥EE0L] CTO S0 ¢00 | 290 | £80 | 00T | 8¢c | 89T | ¢T'T | ¢€T 96 9 €-¢
v€e’0L| S°0L [ 99T'0| S¥'0 | 200 | 9SG0 | €80 | 00T | ZLC | LT'T | 640 | 990 517 €8 A

91 qT 4 €T ¢t 1 0T 6 8 L 9 S 1% € 4 T
B B
-19BhA | -10BhA i I I
TIOHOM |OIfehBH
W " BILOBRA
1.1 | pM ! Y T omwa | ww p 0 an | 9] N w* | demoy
W ‘UILONLO) o/ ‘b
[ TIIMIOE | HAI199 UoIBIOdLOOL0Y BLohOEU OI0MO9hHMITdBUL NI BIIMITQBL BEHLIIOY)

107



Iopsinok pacdera 1mo TabIUIE CIEAYIONIHA: 1T BRIOPAaHHOTO IHaMeTpa
TpyOOIPOBOAAa HAXOIUTCS TAKOW MUHUMAIBHBIA YKIIOH, 9TOOBI CKOPOCTH TCUCHHS
JKUIKOCTH, COOTBETCTBYIOIIAs TAOTUIHOMY pacxoy, Hanbosiee OJIM3KOMY K pac-
YETHOMY (xan, OBLIA HEe MeHbIIe 0,7 M/c, HaTOTHEHHE JIexaio B npeaenax ot 0,3

710 0,6, a Takxke BEmonHsIock yernosue VA/h/d >0,6.

[Ipy npoeKTHPOBaHUY U pacyeTe BOJOOTBOSIIEH CETH CIIelyeT COOIII0-
JlaTh MPUHIMIT HAPACTaHUsI CKOPOCTEH 10 JJTHHE TpyOOIpoBo/a, n30eraTb pe3Koro
YBEJIMYCHUS HATIOJIHEHUS ISl HCKIIFOUEHUS TONOpOoB B ceTu. [1pu Gonbimx
YKJIOHaX MECTHOCTH CKOPOCTHU CTOUHBIX BOJ HE JIOJIXKHBI IPEBBIIIATh CKOPOCTEH,
MPEeNbHO TOMYCTUMBIX ISl BRIOPAHHOTO MaTepHana Tpyo.

IIpu nepexoe kKaHAIM3AMOHHON Tpacchl Ha Oonpmmid fuametp (¢ 150 Mmm
Ha 200 MM) y9acTKH C Pa3HBIMH JHaMETPaMH COCTUHSIOT MO BEICOTE IBYMS CIIO-
cobamu:

— T10 HAIIOJHEHUIO;

— TI0 BEpXHEH KPOMKE TPYO («IIENbIra B MICTBITY).

IIpu noacoennHeHUN ¢ HapY>KHOM KaHAJIM3AI[MOHHOMN CETH B CIydae, eCIH
IyOWHA 3aJI05KeHUS TPYOONPOBO/Ia TOPOICKON KaHAIN3aUHU OOJIbIIE TTyOHHBI
3aJI0’KeHUs ABOPOBOM CETH, MPEAyCMaTPUBAIOT IepenagHoi KOO eI, B KaUeCTBE
KoToporo ucnomns3yor KK.
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