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BBenenue

Ha cerognsmnuii neHp B Poccum  SBISIFOTCSL  aKTyalbHBIMM  NPOOJIEMBI
o0ecrieueHns HaceJIeHUs IMThEBOM BOIOM TpeOyeMOro KauecTBa 1 IKOJIOTUYECKast
0€3011aCHOCTh BOOIIOJIb30BAHHS.

HaceneHnne 0onpIMX U CPENHUX TOPOAOB OOECIEUEHO BOJOM B JOCTATOYHOM
KOJIMYECTBE W3 IIEHTPAIM30BAHHBIX CHCTEM BojocHaOkeHus. [lpupomnas Boma
OUHMIIAETCA C MPUMEHEHHEM MPOBEPEHHBIX TEXHOJIOTHM, COCTaB €€ PEryJspHO
KOHTposupyercss BonokananamMu W CaHMTapHBIMU HAJ30pPHBIMU OpraHaMH IO
HECKOJIbKMM  JecsiTkaM  Tokazatenedd. CilydaeB  MacCOBBIX  OTpaBJICHUMN
BOJIOIIPOBOJTHOM BOJIOM B OOJIBIIIMX rOpojiax He 3a)UKCHPOBAHO.

Opnako OoJiblIasi 4acTh HACEJIEHUs MOTPEOISIET BOLY, KauecTBO KOTOPOW He
rapaHTUPOBAHO, MPUUYEM JIECATKH MUJUIMOHOB YEJIOBEK HCIOIb3YIOT MPUPOAHYIO
BOJy 0€3 IpeBapuTEIbHON OUUCTKH.

Jliis petieHust 3To mpoOIeMbl HE0OX0IMMa PEKOHCTPYKIHS U CTPOUTETHCTBO
[IEHTPAJIN30BaHHBIX CHUCTEM BOJOCHAOKEHUS, MPEKIE BCETO B MaJbIX TOpOJax U
CEJIbCKUX TOCENIEHUSX, T/Ie )KUBET 00Jiee TOJIOBUHBI HACETICHUS CTPAHBI.

Hacrosimee nocoOue, ero cTpykrypa U CoAepKaHWe MMEIOT LIEJbI0 00ydeHue
CTYJEHTOB U TOATOTOBKY HUX K CaMOCTOSITEJIbHOM MH)KEHEPHOH AEATEIbHOCTH B
00JacTH MHKEHEPHBIX CHUCTEM 3JaHUN M COOPYXKEHMH BOJOCHAOXKEHUS U
BOJIOOTBEJICHHUSL.

B paccmarpuBaemMoM Matepualne HpeCTaBICHbl TaKUE Pa3/esibl AUCHUIUINHEI,
KaK BOJOCHAOXEHHME M KaHaJIM3alus TOpOJIOB, HACOCHI M HACOCHBIE CTaHIIHH,
CaHUTAPHO-TEXHUYECKOE 000PYIOBAHHE 3/IaHUI U COOPYKEHHI.

[Tocobue mnpeaHazHaueHO AJisi CTYACHTOB, OOYYaIOLIUXCSA MO HAMPaBJICHUIO
08.03.01 «CrpoutenscTBO» Ha YpPOBHE aKaJE€MUYECKOrO W MPUKIATHOTO
OakanaBpuara 1Mo MpoQuiIto MOAroTOBKH «BojgocHabkeHHUE W BOJIOOTBEICHUEY,
«TemnnorazocHaOKeHHEe W BEHTWIALUA», «ABTOJOPOKHBIE MOCTHI M TOHHEJH,
«ABTOMOOUIBHBIE JOpOTHY, «IIpOMBINIIIEHHOE W TPaXIaHCKOE CTPOUTEIHCTBOY,
«DKOHOMHKA W YIPaBJICHHE HEABMKUMOCTHIO», «IIpOM3BOACTBO CTPOUTENHHBIX
MaTepUaIoB U KOHCTPYKIUI», «I OpOACKOE CTPOUTEIBCTBO U XO3IMCTBOY.



Yactp 1. TeopeTnyeckue 0CHOBBI BOJOCHAOKEHUSI U BOAOOTBEICHHS.

1.1. BonocHa0:xeHue ropoaa.
1.1.1. Knaccupurkanus CHCTEM M CXeM BOJIOCHADKEHUS.

BogonpoBogoM  Ha3bIBAlOT KOMIUIEKC  WHXKEHEPHBIX  COOPYKEHUH U
000pyI0BaHUs, MPeIHa3HAYEHHBIX JJI 3a00pa BOJIbI U3 IPUPOIHBIX HICTOUHUKOB U
noja4M e€ K Mectam MmoTpeOIeHus.

BogornpoBoabsl COCTOAT U3 CHEAYIOIIUX COOPYKEHHUH: BOJIONPUEMHBIX IS
3a00pa BOJbI M3 MIPUPOIHBIX UCTOYHUKOB; HACOCHBIX CTAHIIMH /IS MpUeMa BOJbI;
COOPYKEHUU IJIs1 OYUCTKHU BOJbI; BOJOBOJIOB M BOJAOIPOBOAHBIX CETEU IS MOAAYU
BOJBI TOTPEOUTENSIM; BOJOHAIMOPHBIX OallleH W HAMOPHBIX PE3EpBYapoOB IS
MOJJIEpKAHUSA HAIOPOB U PEryJMpOBaHUS pacxola BOJIBI, pe3epByapoB I
xpanenus Bojbl (PUB).
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Puc.1.1.1. O6mrast cxema BOJIOCHAOXKEHHS TOPOJIa U3 TTOBEPXHOCTHOTO MCTOYHHUKA (PEKH)
YCTPOMCTBOM OUYHMCTHBIX COOpPY)XEHHIl: 1 - BOJIONPUEMHHMK; 2 - caMOTE4YHble TpYyObI; 3
OeperoBoil Komojel; 4 - HAcCOCHl TMEPBOTO MOABEMAa; S5 - OTCTOMHHK; 6 - (QuiIbTphI; 7
pesepByapsl unctoii Boawsl (PUB); 8 - Hacocel Broporo moabema; 9 - BomoBoawl; 10 -
BoZloHanopHas OamHs; 11 - maructpanbHbie TpyOBI; 12 - pacnipenenurenbapie TpyObI; 13 - BBOI
B 3/1aHue; 14 - moTpeduTem.

o

Bona npu nmomoru BojonpueMHuka 1 3a0upaercst U3 peku U 1Mo CaMOTEYHBIM
TpyOam 2 mocTymaeTr B OeperoBoil kojonen 3, a W3 HEro HacocaMHu IEPBOTO
noabema 4 moaércs B OTCTOMHUK 5 U fajee Ha GUIBTPHI 6 JJ1s1 00e33apakuBaHMs.

N3 ouncCTHOM CTaHIIMM OYMIIEHHAS BOJA MOCTYHAET B 3allaCHBIE PE3EPBYaphl
YUCTOM BOJABI 7, W3 KOTOPHIX OHAa HACOCAaMU BTOPOTO MoabeMa § MOJAETCS MO



BOJIOBOAaM 9 B HaNOpHO-peryiaupympoiiee coopyxeHue 10, a Takxke B
MarucTpajibHble TpyObl 11 BOXOMPOBOMHOW ceTH ToOpoja W TIO CETH
pacnpenenuTenbHbIX TpyO 12 1 1oMOBBIM BBOJaM 13 K OTAEIBHBIM MOTPEOUTEISM
14,

Ecin wWCTOYHMK BOABI TO KA4eCTBY YAOBIETBOpSET TpeOOBaHUAM
norpeburesneii, HEOOXOAUMOCTh B CTPOUTEIBCTBE OYHCTHBIX COOPY>KEHUH
ormagaeT. MHOTMa He TpebyeTcs TakyKe HACOCHAs CTaHIMS BTOPOTO TMOIbEMA.
[TpumepoM TakoTro BOJIOCHAOKEHHSI MOXET CIY>KUTh BOJI03a00p M3 apTe3MaHCKHUX
CKBaXkKHMH (BOIOCHAOKEHHE U3 MOI3EMHBIX HCTOUHUKOB puc.(1.1.2)

23 3R
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1 2
Puc. 1.1.2. OOmas cxema apTe3WaHCKOro BoOJONMpoBoaa: 1- ckBaxuHa;, 2 — CceTh
BOoZlIoCHaOeHus, 3 — pe3epByapwl; 4 — HacocHas craHiusa 2-ro nmoabema; 3CO — 30Ha

CaHUTApPHOU OXPAHBI.

Knaccudukanus cucrem BogocHaOKEHUS .

- [0  HA3HAYCHUIO:  XO3SMCTBEHHO-TIMTHEBBHIC,  MPOTHUBOIOXKAPHBIC,
MIPOU3BOJICTBEHHBIC; CEITbCKOXO3IMCTBEHHBIC, 4 TAK)KE O0BETUHEHHBIE.

- TI0 XapakTepy HCIOJIb3yeMbIX HCTOYHHKOB: MOBEPXHOCTHBIC(PEKH, 03epa,
BOJIOXPAHUIIUILIA, MOPSI, OKE€aHBbI); TOA3EMHbBIC (apTE€3UAHCKUE, TPYHTOBBIE)

- 110 CNIO0CO0Y MO[a4M BOJIbI: HATIOPHBIE U CAMOTEYHBIC.

- 7O BUJaM OOCITYXUBaeMbIX OOBEKTOB: TOPOJACKHE, IOCEIKOBEIC,
TIPOMBITIUICHHBIE, CEIbCKOX03SMCTBEHHBIC.

- M0 Ccnoco0y IOCTaBKM M paclpenesieHHus BOJbI: IICHTPAJU30BaHHBIE |
JEIEeHTPAIN30BaHHbIC, KOMOMHHUPOBaHHbIC.

CxeMbI BOJIONTPOBOTHOM CETH OBIBAIOT TYIMHUKOBBIE M KOJIBIICBBIC.

TynukoBass ceTh KOpode KONBIIEBOM, HO HE MOXET TapaHTHPOBATh
Oecriepe0OHOM TI0/1aYM BOJIBI, ITOTOMY YTO B MOMEHT JIMKBUIAIIMU aBapWH Ha
OJIHOM YYacCTKEe MAarucTpajlyd BCe TOCIEAYIOIMHNE 3a HUM Y4YacTKH BMECTE C
OTBETBJICHUSIMU HE OYyT CHa0XaThCs BOJOM.

KonbrieBbie cetn 6onee HaIEKHBI B IKCIUTyaTallMM, T.K. B CIy4yae aBapvH Ha
OJIHOM U3 NMHUU TpU €€ BBIKITIOYEHUH MOTpeduTenu OyayT cHaOKaThCsl BOJOM 110
JIPpYTOW JINHUMU.
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Puc. 1.1.3. BogonpoBoaHas ceTh: a- TYMMKOBas; O- KOibIeBas; |1 - HACOCHas CTaHIUS; 2 -
BOJIOHAIIOpHAs OarrHs; 3 - )KUas 3aCTpoMKa.

1.1.2. PacuéTHble pacxoabl U cBOOOIHbIE HATIOPBHI.

Pacxon BoAbl Ha XO34MCTBEHHO-IIUTHEBBIE HYK/bI ONPEACIAIOT HA OCHOBAHUH
CBEJCHUN O YHCIE XUTEJIEH HACEIEHHOIO IMyHKTa M padOuyux MpearpUsTUH,
KOTOpBIE€ OYyT MOJIb30BATHCSA BOAOIIPOBOIOM.

HopMbl X0351CTBEHHO-TTUTHEBOTO MOTPEOJICHUS BOJIBI B HACEJICHHBIX MyHKTaX
YCTaHaBIMBAIOT B 3aBUCHMOCTH OT CTENEHH OJIarOyCTpOMCTBa 3[aHUN (HATUYUU
KaHAJIM3allui, BaHH, TOPSIYETO BOJIOCHAOXKEHMSI) U KIIMMAaTUYECKHUX YCIOBU.

[Ipn IPOEKTUPOBAHHUU BOJONPOBOJIA HEO0OX0AUMO YUYUTHIBATh
HEpPaBHOMEPHOCTh MOTpeOieHust Boabl. Hampumep, B jieTHee BpeMsi HaceleHUe
pacxoqyeT 0oJblIe BOAbl B MPEABBIXOAHbIE THU. PacxomoBaHue BOJAbI B TEUEHUE
CYTOK TakykK€ HEpaBHOMEPHO, TaK, HAIPUMEP, HOUBKD PACXOAYETCS BOJbI MEHBIIE,
YEM JHEM.

HopMmbl X0351CTBEHHO-TUTHEBOTO MOTPEOJICHUS BOJIBI B HACEJICHHBIX MyHKTaX
U K03 PUIIMEHTH HEPaBHOMEPHOCTH €€ pacxojia, yctaHoBiaeHsl CHull.

Pacu€rHblii pacxon BOABI JIsL HACEINEHHBIX ITyYHKTOB ONPENEIAIOT 10
cienyonmM hopmysam:

q-N 3
Qcym.MaKc. = M* Kcym.’ m” [ cym (11)
q-N 3
Qltac.MaKc. = W* K06w.’M [u. (12)
Quac. ~-1000
Qcerc.maxe. ==+ 2(16’(50 ’M3 [cym (13)

rje ( — HopMma notpelsaeHus BoIbI B (J1) Ha YEJIOBEKA B CYTKH;
N — pacuéTHas YHCIEHHOCTh HACEICHNUS;
k.. — KO3 dUIIMEHT CyTOYHOIM HEPaBHOMEPHOCTH TTOTPEOICHUS BOIBI,
K o, — 00K KO3 ULMEHT HEPABHOMEPHOCTH IOTPEOIEHNS BOJIBI, PABHBIN.

Bo Bcex Toukax BOAOMPOBOJIHON CETU JIOJDKEH CO3/1aBaThCsl TaK Ha3bIBA€MbIN
cB0oOOAHBIN Hamop. [Tog ATUM Harmopom BoAa MOAAETCS B 31aHUS K IIOTPEOUTEIISIM.



Hamop B BOIOIIPOBOIHOM CETH cO3MaEéTCsl HACOCAMM, BOJIOHATIOPHOM OarrHew,
MTHEBMATUYECKON YCTAHOBKOM WJIM HAIIOPHBIM PE3EPBYAPOM.

CBOOOAHBIA HAMoOp B BOJOMNPOBOAHOW CETH B 3aBUCUMOCTH OT 3Ta)KHOCTH
31aHUN HEOOXOUMO MPUHUMATH IIPU OJHOATAXKHOMU 3acTpoiike — 10M.Haa 3eMIiel;
MpU ABYXITAXHOU — 12M., mpu TpEXdTaXHOM — 16M. M ganee Ha KaKIblid
JOTIOJTHUTENbHBINA 3TaX 100aBISATh MO 4M.

Hamop nns TymieHus: mokapa MOXET CO3/1aBaThCsl CICIMAIbHBIMU HAaCOCaMH,
YCTAHOBJICHHBIMA Ha HACOCHOM CTaHIUU.

1.1.3. UcTOYHMKH BOJOCHAOKEHHS U BO103a00PHBIE COOPY KEHHUS.

Hcrounrky BOAOCHA0KEHUS TTOAPA3ICTISIOT HA MTOA3EMHBIE M TOBEPXHOCTHBIEC.

[TonzemHBIC BOABI, PACIOIOKEHHBIC JOCTAaTOYHO TIIyOOKO (6ojee 6 M.) u
MPUKPBITHIE CBEPXY BOJAOYIIOPHBIMU MOPOJIaMH, HE 3arps3HSAIOTCS C MOBEPXHOCTU
U OaKkTepUaIbHO YKCTHI. [10ATOMY MX MOXHO HMCIIOJIB30BaTh JJISI XO3SHCTBEHHO-
MUTHEBOTO BOJIOCHAOKEHHUS 0€3 OUUCTKHU.

Boibl MOBEpXHOCTHBIE UCTOYHUK MPU UCIIOIB30BAaHUU UX JJISl XO3SIMCTBEHHO-
MUTHEBOTO  BOJOCHAOXKEHHUS, Kak [MpaBWwio, TMOABEPrarOT  OYHCTKE U
00€e33apakBaHUIO.

VYcnoBus 3ajieranusi MOJ3EMHBIX BOJ| 3aBUCIT OT XapaKTepa HaIJIaCTOBAHUS
BOJOIIPOHMIIAEMBIX (BOJIOHOCHBIX) U BOJIOHETIPOHUIIAEMBIX (BOJOYIOPHBIX) CIOEBR

TPYHTOB.

ililt

"~//| BOLOYNOpHbIE NOPOAbI

BOIOHOCHbIE NOPOapb!

Puc.1.1.4. Cxema 00pazoBaHMsI MOI3EMHBIX BOJI.

Jist moTy4YeHus MOA3EMHOM BOJIBI IPUMEHSIOT CIAEAYIONIUE COOPYKCHHUS:

a) TpyO4aThie KOO 1bI(0YpOBbIE CKBAXKUHBI);

0) ropu30HTaJIbLHbBIE BOJOCOOPHI,

B) IIAXTHBIE KOJIOJIIHI;

T') COOPYXXEHHS JIJIsl KanTa)ka POTHUKOB,;

1) JIydeBbIe BOJ103a00pKIO

VYerpoiicTBO TpyOUaThix KOJOALEB TpU TiiyOokoM (Oosnee 10M.) 3aneranuu
MOI3€MHBIX BOJI ABJISIETCS €AMHCTBEHHO BO3MOYKHBIM PEIIICHHEM.
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Puc. 1.1.5. Cxema TpyOGuaToro kosoAma: a - BoO BpeMs Oypenusi; 0 - mocne Oypenwus: 1 -
oOcaniHble TPYOBI; 2 - GUIBTP; 3 - IEMHTHBIN pacTBOD.

CkBaXMHBI Ha BOAY OypsAT yAapHBIM WM POTOPHBIM CHOCOOOM, MO THILY
OypeHus CKBaKMH Ha HEPTh. CTEHKH OYpOBBIX CKBAKUH 3aKPEIUIIOT 00CaTHBIMU
TpyOamu (CTalnbHBIMU TpyOaMu Ha My Tax ¢ pe3pOoit).

B 3epHUCTBIX MOpOAAax BOJOHOCHOTO IIACTa BOJA MOCTYMAeT B TPyOuaThId
KOJIOZIEI] Yepe3 OTBEPCTUSl B CTEHKaX (PUIbTPA, BCTABICHHOTO B HUKHIOI 4acTb
00cagHOU TPYOBI.

OunbTpsl MPUMEHSIOT Pa3IUYHBIX THUIOB: JbIpYaThIe, IMPOBOJIOYHBIE,
ceTdaThie, KapKacHO-CTEPKHEBEIE, IIIEJIEBBIE U TPABHITHBIE.

[Ipu HeriybokoMm (110 5-8M.) 3ajeraHu BOJIOHOCHOTO TOPU30HTA MPUMEHSIOT

TOPU3OHTAIILHBIE BOJIOCOOPHI.
2 3

. I “
L Im~
3 3
/
O
4

]

Puc.1.1.6. l'opuzonTansHbiil Bogocoop: 1 - cOopHbie TpyObl; 2 - BOIOCOOPHBIN Komoel; 3 -
CMOTpPOBBIE KOJIOJIIBI; 4 - HACOCHAS CTAHITHSL.
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CocrosT W3 BOAOCOOPHBIX TPyO, BOJAOCOOPHOTO KOJIOAIA W CMOTPOBBIX
KOJIOAIEB, KOTOpbIC CIy)KaT Takke BEHTWIAIMOHHBIMU. Boma mo TpybOam
MIOCTYNaeT B BOAOCOOPHBINM KOJOJCI] CAaMOTEKOM, HE MOJKET TMOCTYNMaTh W TIOJ
BO3/ICHICTBHEM BakyyMa. M3 BOIOCOOPHOTO KOJIOAIA BOa 3a0UpaecTCsi HACOCaMH.

[IlaxTHBIE KOJOMIBI YCTPAaWBAIOT MPH OTHOCUTEIHHO HETIYOOKOM 3alleraHuu
BOJIOHOCHOW TTOPOJBI.

Komnopern npeacrapisieT coboii maxTy U3 KUpnuda, O€ToHa, XeIe300eToHa WU
JiepeBa.

B nmHe xomomma coopyxkaroT (GUIBTp W3 KPYMHO-3€PHUCTOTO MaTepHala,
HACBITIAHHOTO CJIOSAMH C TOCTENIEHHBIM YBEJIMYEHUEM KPYIMHOCTH 3€PEH CHU3Y
BBEPX.

B

Puc.1.1.7. HlaxTHbIi Konoaen: 1 - mOCTyIuIeHHE BOABI; 2 - BOJA K MOTpedUTENIo; 3 - CIUB
BOJIBI.

Ilon xamra)keM Kiaro4ya IOHHMMAETCS OOJEJIKa BBIXOJAa BOIBI C IIEIBIO €€
HCITOJIb30BaHMUS.

Brixog HamopHOM BOABI HA3BIBAIOT BOCXOJSIIMM KJIIOUOM, O€3HAIOPHOM -
HHUCXOSIIHM.

Puc. 1.1.8. KanTtax xmroua: 1 — cmMoTpoBast kamepa; 2 — ITOK JJIsl PETYyJIMPOBaHUs, CITyCKa
BOJIBI; 3 — mpuéMHBIN KianaH; 4 — rnepenuBHas TpyOa; 5 — rps3zeBas TpyOa; 6 — BcachIBaromas
TpyOa.

MecrononoxkeHre Il BOA03a00PHBIX COOPYXKEHWUW BBHIOMPAIOT HA OCHOBE

ACTaJIbHBIX HCCHGHOB&HHﬁ, KOTOPBIMH YCTAHABJIMBAIOT YCTOﬁqHBOCTB pycia Ha
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BIOpDAaHHOM YYacTKe U BBIIIE €ro, TUAPOJIOTHMYECKHEe M TUIPOMETPUUYECKUE
MoKa3aTelid BOJIOEMA, PEXHM pPACXOAOB M TOPU3OHTOB, JIEAOBBIE PEXKUMBI U
re0JIOTUYECKYIO XapaKTEPUCTUKY YyUacTKa.

Henp3st pacnonarate Bo/103a00OpHBIE COOPYKE€HHMsI Ha Oeperax, riae MOTYT
BO3HHUKATh OMOJI3HH.

CymiecTBeHHBIM (DaKTOPOM B BBIOOpPE MECTOIOJIOKEHHUST BOJ103a00pa SIBISETCS
TaK)ke 00pa3oBaHUE B PEKE MOABOJIHOIO JbJa U IIIYT'H, KOTOPbIE MOTYT 3aKYOPUTH
pelmeTKM NPUEMHBIX OKOH BOJONPUEMHBIX coopyxeHui. [loaromy cnemyer
peaycMaTpUBATh MEPONIPUSATHSI, IPEAOXPAHIIONIUE BOJONPUEMHBIE COOPYKEHUS
OT BPEIHOTO BO3JEHCTBHUS IIYTH U MTOJABOIHOIO JbJA.

B 3aBucumocTH OT TIyOMHBI PEKH, BETUYHHBI KOJICOAHUS YPOBHEH BOJBI U
CTPOCHHUSI TPYHTOB Oepera BbIOMPAIOT Pa3UYHbIE KOHCTPYKIIMU BO03a00PHBIX
COOpYKEHHI: OeperoBble, pyciioBble, KOMOMHUPOBAaHHbIE U KOBLIOBBIE. [lepBbie
TPU THUIIA COOPYKEHUW MOTyT OBITh Pa3AeiIbHOTO W COBMEIIEHHOIO THUIA C
HACOCHOM CTaHIIMEH.

beperoBbie BOAOIPUEMHUKHN COOPYKAIOT HA PEKax C JAOCTATOUYHOM IITyOMHOMN
BOJBI y Oepera.

beperoBoii BOAONPUEMHUK pa3[edbHOrO TUIA MPEACTaBIsAECT cO00M KoJoel,
pa3enéHHbli Ha ceKIuu Oecrnepe0oHOro MpuémMa BOJbl B CITy4yae PEMOHTA.
Komnoper coopykaroT HEMOCPEACTBEHHO y Oepera. Bosia u3 ncrouHuka nocrymnaer
B KOJOJEL Yepe3 INPUEMHBIE OKHA, KOTOPBIE IEPEKPBIBAIOTCS PEUIETKAMH C
BEPTUKAJIBbHO PACIOJIOKEHHBIMU METAUNIMYECKUMH CTEpkKHsAMH. Bo Bpems
MOJIOBO/BS, KOTJ]a B HMIKHUX CJIOSIX TOTOKAa MPOHOCUTCSA OOJBIIOE KOJIMYECTBO
B3BCILICHHBIX BEILECTB, HIX)KHUE NMPUEMHBIE OKHA 3aKPBIBAIOT, U BOJA MOCTYHAET
4yepe3 BEpXHUE OKHA, a MPH HU3KUX TOPU30HTAX OHA MOCTYNAET Yepe3 HUKHUE.

CBI'B m 5

| — [T I
— — | P a LI Py
——— 7 v U, .
d e e =1~ K a - *
CHI'B d A, o -
I 1
| P e e A a.av i I

a = ] & o

5

\x“;

T
—ﬂ__—.hl,f’
ﬁf/g

VA A A
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Puc. 1.1.9. Pa3nenpHbIil BogonpueMHUK: 1 — TJIOCKHME CETKH;, 2 — BOJONPHEMHHUK; 3 —
BCACBIBAIOIINE TPYOBI; 4 — AIEKTPOHACOCHI; 5 — HACOCHAS CTAHIIMS MIEPBOTO MOAbEMA.
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Puc.1.1.10. BogonpreMHHK COBMEIIEHHBII ¢ HACOCHON CTaHLMEN: a — B IJIOTHBIX IPYHTAX;
0 — B JMOOBIX TPYHTax; B — C JJIEKTPOJBUTATENEM B BEPXHEM IaBHJILOHE BOAONpUEMHHUKA: 1 -
BOJIONIPUEMHOE OT/ICTICHHE; 2 — HACOCHOE TOMEIleHHE; 3 — MIIOCKUE CETKH; 4 — TOPU30HTAIbHBIN
[IEHTPOOEIKHBIN HACOC; 5 — BEPTUKAIBHBIN IEHTPOOESKHBINA HACOC.

Bomonpuémuanku  pycinoBble  (TpyOuaTble) ¢ CaMOTEYHBIMU  TpyOamu
IPUMEHSIOT JUIsl 3a00pa BOJIBI U3 PEK C MOJIOTUMHU Oeperamu, Korja Tpedyemble
JUTs1 3200pa BOABI TNTyOMHBI PEKU HaXOISATCSl HA HEKOTOPOM PAacCTOsTHUU OT Oepera.
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Puc. 1.1.11. BogonpueMHUK ¢ CaMOTEYHBIMHU JIMHUSIMH: a - 0€3 OKOH B O€pErOBOM KOJIOIIIE;
0 - c okHamH: | — OTOJIOBOK, 2 — caMOTeuHbIe TpYOHI, 3 — OeperoBoii Koyioel, 4 — BCachIBAIOIINE
TpyOBbI, 5 — HEHTPOOESIKHBIN HACOC.

Boga u3 peku noctynaer B OrojoBok 1, U3 KOTOpOro mno tpyoam 2 caMOTEKOM
HalpaBJIsieTCsl B 0€peroBoi KoJaoel 3, a U3 HETO C MOMOILBIO BCACHIBAIOLIUX TPYO
4 3a0upaeTrcs Hacocamu 5.

Yucno caMOTeuHBIX TPyO MPUHUMAIOT HE MEHEE JIBYX B pacuere Ha aBapUHHBIN
CIIy4ai M 1JIs IPOMBIBKHU.
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OronoBok mpeacTaBisieT coO0N OETOHHBIM MaccUB OOTEKaeMol (OpPMBI,
3aKJIIOYEHHBIM B METAJUIMYECKMA  KOXKYyX. DB OCHOBaHMM  OrojioBKa
npeaycMaTpUBAETCS KPEIJICHUE JIHA PeKU KaMEHHON HaOPOCKOA.

beToHHBII OroJI0BOK C METAITTMYECKAM KOKYXOM.

650 450

Puc. 1.1.12. BeToHHBI! OrOJOBOK C METAJUIMYECKUM KOXKYXOM.

KoBmioBble BOAOMPUEMHUKN MPOEKTUPYIOT sl 3a00pa OONBIINX KOJUYECTB
BOJIbI U IPUMEHAIOT 111 60pbObI ¢ 1ryroi. KoBiuim npeacrasisitoT co0oil KaHabl,
oTJeNsieMble OT OCHOBHOTO pycna gambamu. Boma B KoBIIAX ABMXKETCA CO
3HAYUTENIBHO MEHBIIUMHU CKOPOCTSMH, UTO SBJISETCS NPUUYMHON TMOMAJaHUS B
KOBII JIMIIb HE3HAYUTEIBHOTO KOJIMYECTBA IIYTH.

1

18) 0) B)
=i =~y

— N\ 2

—= MNOBEPXHOCTHbLIE TOKW
OOHHbIE TOKK

Puc. 1.1.13. Cxembl KOBIIOBBIX BOJONPUEMHHUKOB: a — C [TOBOJOM BOJIbI IPOTUB TEUEHUS B
peke; 0 — ¢ MOJBOIOM BOJBI IO TEUYEHHUIO B PEKE; B — C JIBYXCTOPOHHUM BXOJOM BOIBL: 1 —
B0J/103a00pHOE COOpYKeHue; 2 — namoa.

1.1.4. Hacochbl 1 HACOCHBIE CTAHIINH.

Tun BOZONPOBOAHOM HACOCHOW CTAHIMU JHUKTYETCA €€ Ha3HAYCHUEM U
nojavyel, BHJAOM M PEKHMOM HUCTOYHUKA BOJOCHAOXKEHHUS, THUIIOM U
XapaKTepPUCTUKOH OCHOBHOTO HACOCHOTO OOOpYJOBaHUs, KIMMaTHYECKUMU
YCIIOBUSIMH, pelibe(OM U THIPOTCOJTOTUUECKUM CTPOSHUEM MECTHOCTH.

Tun xkaHanM3allMOHHOW CTaHIIMI ONpeeNsaeTcs], IJIaBHBIM 00pa3oM, TiTyOHHOM
3QJI0KEHHS TOJBOJISIIETO KOJIJIEKTOpa, O0BEMOM BOJABI M PETYJISIPHOCTHIO €€
MOCTYIUICHUSI, THUAPOJIOTUYECKUMHU yCIOBUSIMH (B  YaCTHOCTM  HAJIUYUEM
TPYHTOBBIX BOJ), TUTIOM YCTaHABIMBAEMBbIX HACOCOB.

CoueTtanusi yKa3aHHBIX YCJIOBHM TO3BOJISIET KIACCU(DUIIMPOBATH HACOCHBIC
CTaHLMHU 110 CIEAYIOLIUM PU3HAKAM:

- 110 XapaKTepy OCHOBHOTO OOOpPYAOBaHUS HACOCHBIC CTAHIIUU MOTYT OBITH: C
IIEHTPOOCKHBIMU HACOCAMH; C OCEBBIMH, JUATOHAIBHBIMH, TOPU30HTATBHBIMU UITH
BEPTUKAJIBLHBIMU HaCOCaMH; ¢ 00bEMHBIMU HACOCAMU;
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- 0 PACHOJOKEHHUIO JIONACTHBIX HACOCOB OTHOCUTEIBHO YPOBHS BOJIbI B
npueMHOM  pe3epByape  (Bojmo3abope wunu  PUB)  HacocHble  craHuuu
NOJIPA3JIENSAIOTCS: Ha CTAaHLMHU, TJI€ HACOCHI, PACIONAralTcs € MOJIOKHUTEIbHON
BBICOTOM BCACBIBAHUS; HA CTAHIIMHU, IJI€ HACOCHI pabOTAIOT C MOJAMOPOM;

- 110 PACTIOJIOKEHUIO OTHOCUTENIBHO 36MJIM HACOCHBIE CTAHIIMU MOTYT OBITh:
3aryy0JIeHHbIE ( IaXTHOTO TUIIA ); YACTUYHO 3arilyOJICHHBIC, HA3eMHBIE.

[To dhopme 31aHMsT HACOCHON CTAHIIMU B IIJIAHE PA3IMYALOT:

- KpyTJIbIE 3/IaHUS;

- IPSIMOYTOJTHHBIE.

Kpyrnas d¢opma 3manus ynoOHa Tpw TPOU3ZBOACTBE pPabOT OMYyCKHBIM
Croco0OM, HO B OTHOIIEHWW pa3MeIIeHus OO0OpyJOBaHUS, TPYOOTPOBOIAOB U
MOTbEMHO - TPAHCIIOPTHBIX CPEJICTB OHA MEHEe YJI00Ha, YeM MPSIMOYTOJIbHAS.

[Tpu Manom 3arayOJeHUH CTAHIIUU U OOJIBIIIOM YHCJIE HACOCOB I1€JIeCO00pa3HO
BBITIOJTHSATD 3/JaHUE HACOCHOM CTAaHIIMK MPSIMOYTOJIBHOTO THIIA.

ITo xapakTepy ynpaBlIeHUS HACOCHBIE CTAHIIUU MOTYT OBbITh:

- C PYYHBIM YMPAaBJICHUEM - BCE OMEPAIMU IO BHIKJIIOYEHUIO M BKIIOYCHUIO
arperaToB MPOU3BOJATCS 00CITY>KMBAIOILIUM MTEPCOHATIOM;

- aBTOMATUYECKME - BCE OlNEpaluud [0 YIOPaBICHUIO BBIMNOJHSAIOTCS
COOTBETCTBYIOILIMMH MTPUOOpaMU;

- C JIUCTAHIIMOHHBIM YIIPABIICHHUEM - BBIKJIIOUEHUE U BKJIIOUEHUE arperaTtoB
BBITIOJIHSIETCS U3 IUCIIETYEPCKOTO MyHKTA, 3HAYUTEIBHO YAAJICHHOTO OT CTaHIUH.

[To pacnonoXeHuto MPUEMHOr0 pe3epByapa OTHOCUTEIBLHO MAIIMHHOIO 3aja
HACOCHBIE CTAHIIUU OBIBAIOT:

- COBMEUIEHHOTO THUIIA;

- C pa3JielbHBIM PACIIOJIOKEHUEM PE3EpBYapa.

PacnonokeHrne HACOCHBIX arperaTtoB W TpyOONpPOBOJOB B 3/IaHWM HACOCHOM
CTaHIIMA JIOJDKHO  oOecrnevyWBaTh HAJACKHOCTh JCWCTBUA OCHOBHOTO U
BCIIOMOTaTENbHOTO 000PYI0BaHUS, a TAaKkKe YJ00CTBO, MPOCTOTY M 0€30MacHOCTh
ero oOcnyxkuBaHus. (Cxema pacHoJIOKEHHUS arperaroB B 3[@aHUM HACOCHBIX
CTaHIMI LEIMKOM U IOJHOCTBIO ONpPENENSeTCS THUIIOM, pa3MEepaMHd U YHCIOM
OCHOBHBIX HAaCOCOB, a TakXke (OPMOI MAITMHHOTO 3/1aHUS B TUIAHE.

Kpyrnbie B muiaHe 3gaHUsi HACOCHBIX CTaHIUK YJIOOHO CTPOUTH OITYCKHBIM
croco0oM, TO3TOMY CTaHUMU Takol (OPMbl YCTPAMBAIOT MPU  OOJBIIOM
3arnyoneHuu. Tak Kak pa3MeniaTh B HIX HACOCHOE 000py/I0BaHHE MEHEE yI00HO,
YeM B MPSAMOYTOJIBHBIX CTAHIUSX, KPYTJbIe B IJIAHE 3/IaHUS BO3BOIST JIMIID MPU
HEOOJIBIIIOM YHCJIe HAaCOCHBIX arperatoB (3—35). [Ipu OGosbiieM 4mciie arperatoB
CTPOSAT MPSAMOYTOJIHHBIC 3/TaHUS.

Jlnst obOecrieueHust 0€30MACHOCTH OOCIY)KMBAaHUS W yJ00OCTBA MOHTaxa |
JIEMOHTaXka arperaTtoB MOCJEIHUE JTOJDKHBI UMETh CBOOOIHBIA JTOCTYIl CO BCEX
CTOPOH. Mex 1y BHICTYNAIOUIMMHU YaCTSIMU HACOCHBIX arperaToB HY>KHO OCTaBJISITh
NpoXoJ IMUPpUHOM He MeHee | M — mnpu HH3KOBOJIBTHRIX (10 1000 B)
ANEKTpoABUTATENsIX W 1,2 M — mpu BBICOKOBOJBTHHIX (Oosee 1000 B).
Paccrosinue Mexay arperaTaMu M CT€HOM JOJKHO ObITh He MeHee 0,7 M mpu uUx
pPACMOJIOKEHUU B IIaXMATHOM MOPSAKE U paBHO | M IpH UX PACHONOKEHUHU IO
JPYTUM OIMCAaHHBIM BbINIE cXeMaM. Mexay ¢yHIaMeHTaMH arperatoB u
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pacnpenenuTeNbHBIM IUTOM CIIEAYeT COOJII0AaTh MUCTAaHIUIO 1,5 M, a Mexmy
HEMOJABWXHBIMU BBICTYMAIONIMMHU YaCTAMH MpoUYero oOOpyJOoBaHUS — HE MEHee
0,7 m. HacocHble arperarsl ¢ 1uaMeTpoOM HaropHoro natpyoka menee 100 Mm u ¢
aneKkTpoaBurarensamu HanpsbkenueM no0 1000 B, a Takke BCroMoraresnbHOE
000pyI0BaHHWE MOYKHO YCTaHaBJIMBATh HEMOCPEACTBEHHO y CTEHBbI 0€3 Mpoxoja
WIM pa3MeNlaTh JiBa arperara Ha oAHOM (pPyHJaMeHTe Takke 0e3 Mmpoxoja MEexXay
HUMU. B mocnenHeM ciyyae BOKPYr CABOCHHOW YCTAaHOBKM HEOOXOJIHMMO
OCTaBJIATH NPOXO]1 MIMPUHON He MeHee 0,7 M.

1.1.5. CBoiicTBa M TpeOOBaHUs, IPeAbIBJIsEMbIe K KA4eCTBY BOABI.

KauecTBO BOABI MPUPOIHBIX UCTOYHHKOB XapaKTepusyeTcs e€ (hU3HuecKUMU
CBOMCTBaMH, XUMUYECKUM COCTAaBOM M OaKTepUALHBIMU 3arpsi3HCHUSIMH.

O npurogHOCTH BOABI CYIAT MO CIEAYIOIIMM KAadecTBaM: MPO3PAYHOCTh U
IBETHOCTh, TPHUBKYChl M 3allaxu, OOLIEe KOJIMYECTBO PACTBOPEHHBIX COJIEH,
HIEJIOYHOCTh M JKECTKOCTh, aKTUBHas peakuus pH, oxucissemocts u
OaKTEepHOJOTrnYecKast 3arps3HEHHOCTD.

DU3NYECKHE CBOMCTBA BOAbI XapAKTEPUYIOTCA €€ TEMIIEPATYPOU, MYTHOCTBIO,
KOJIMYECTBEHHBIM M  KA4ECTBEHHBIM COJEP)KAHUEM B3BCLICHHBIX BELIECTB,
LIBETHOCTBIO, BKYCOM U 3aI1aXOM.

XUMHYECKUN COCTaB MPHUPOJHOM BOJBI OBIBACT BEChMa Pa3HOOOPA3HBIM.
[TpuronHOCTh BOABI JUIsl XO3SUCTBEHHO-ITUTHEBOTO BOJIOCHAOXKEHHS OIpPEAEISIOT
CIEAYIOLINE TaHHbIE: aKTUBHAs peakuus pH, )KeCTKOCTh BOAbI, COAEPKAHUE B HEU
MBIIIbsIKa, (PTOpa, MEH, ITMHKA, Keye3a.

bakrepuanbHas 3arpsA3HEHHOCTb BOJAbI 3aBUCUT OT KOJIMYECTBA BHOCHUMBIX B
VMCTOYHMK 3arps3HEHUN CO CTOYHBIMM BOJAMHU, CO CTEKAIOIMIMMU HOKIECBBIMU
BoJamMu. bakTtepuanbHas 3arps3HEHHOCTb BOJIbI M3MEPSETCS YUCIOM OaKTepui,
coaepxamuxca B 1 cm® Bomel. s 3JI0pPOBbsSI OMACHBI OAKTEPHUM SIBISIOLIUECS
BO30YAUTENAMU UH(EKUMNA U BBI3bIBAIOIIME KEIYAOUYHO-KUIICUHbIE 3a00JI€BaHUS:
Opro1THOM TU(, TU3EHTEPUIO, XOJIEPy.

1.1.6. OcHoBHBIE CIIOCOOBLI OYMCTKH BO/IbI.

CreneHb OYHMCTKU BOJBI M COCTAB COOPYXKEHUW I 3TOM LEJIA 3aBUCAT OT
TpeboBanuii 'OCTa nst TUTHEBHIX MENEH.

OuncTka BOABI JJII NUTHEBBIX LEJIEH COCTOMT M3 CIEIYIOLIUX OIEeparuii:
KOaryJMpoBaHHe, OCBETIeHUE, (pUabTpoBaHue U 00e33apaKMBaHUE MPU MOMOIIU
XJIOPUPOBAHHSI.

[IpuMEHSIOT CIIEAYIOIINE OCHOBHBIE POLECCHI OYUCTKU:

1 )ocBeTnenue, KOTOPOE JOCTUTAETCS TyTEM OTCTauBaHUS BOJABI B OTCTOMHUKAX
WIM OCBETJIUTENSAX JJI BBIAEICHUS U3 BOJbl B3BEIICHHBIX BEUIECTB U
(GUIBTPOBAHKEM BOJIbI Uepe3 (PUIBTPYIOIIUN MaTepHAIT;

2)o0e33apakuBaHue Il YHUUYTOKEHHUSI  OOJIE3HETBOPHBIX  OakTepui,
coZiepXkaluxcs B BOJIE;

3)yMsir4eHre — yMEHbIICHUE COAEPKAHUSI B BOJIE COJIEH KaJbLUS U MarHus.
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Hacocel 1 moparoT ucxoaHyr0 BOAY B CMECHUTENb 3 i €€ CMEIIUBAHUS C
peareHTamMu (KoaryJstHTaMH), KOTOpbI€ IMOCTYMAIOT 4Yepe3 /103aTop U3 padbouyux
o6axkoB 2. Ilpoiins kamepbl peakumii 4, Boja NEPEXOJUT B OTCTOMHUK 5.
OcBOOOIMBIIMCH OT B3BEIICHHBIX BEIIECTB, BOJa octymnaer Ha ¢uibTp 6. Ilepen
pe3epByapoOM UYHUCTOM BOJbI 8 MPEAyCMaTPUBACTCS XJIOPUPOBAHUE 7.

\"‘\||%\
N |

@

o 7
- u L - -
4 { -
: 5 & S
57 T
Puc. 1.1.14. [IpuHuMnManbHas cXxeMa CTAaHIMU JUIsl OYUCTKH BOJIBI C KaMepoil 00pa3oBaHus
XJIONbEB: 1 — Hacoc mepBOro moabéMma; 2 — peareHTHHIM IeX; 3 — cMmecuTenb; 4 — Kamepa

00pa30BaHUs XJIONbEB; 5 — OTCTOWHUK; 6 — GUIbTp; 7 — TpyOONpPOBOI I BBOJA XJIopa; 8 —
pe3epByap OUUILIEHHOUN BOBI; 9 — HACOC BTOPOIoO MoIbeMa.
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Puc. 1.1.15. TlpuHnmnmanbHas cxeMa CTAHIMH [JII OYUCTKA BOABI OO0OpyAOBaHHAs
OCBETJIUTENISIMUA CO B3BEUICHHBIM OCaJKOM W (uibTpamu: 1 — Hacoc mepBoro moabéma; 2 —
peareHTHBIN 1IeX; 3 — CMeCUTeNb; 4 — OCBETIIUTENb; 5 - GUIBTP; 6 — TPyOONPOBO ISl BBOJA
xJopa; 7 — pe3epByap OUMILEHHON BOJbI; 8§ — HACOC BTOPOIO MObEMA.

JIns yCKOpEHHs MpouLecca OCaXACHUS B3BEUICHHBIX BEIIECTB IPOU3BOISAT
KOaryJupoBaHUE BOJBI, JJII YEro B BOJY JA00ABISIOT XUMUYECKHE PEareHTh
(KoarynistHThl), KOTOpPbIE BCTyNasi B PEAKLUIO C COJAEPKAIIMMUCS B BOJIE COJISIMHU,
CHOCOOCTBYIOT OCAXKJCHHUIO B3BEIICHHBIX BEUIECTB. B kauecTBe koaryasHTa B BOAY
BBOJISIT COJIM AJIFOMUHUS WIIN KEJIE30.

JUis yCKOpeHHUsi peakIUu KOaryJsHT HEOOXOIMMO TIIATEIhbHO CMellaTh ¢
Bojol. (CMmemmBaHME TPOUCXOJUT B  CMECHUTENSAX, KOTOpble  OBbIBAIOT:
neperopoayarsie, AblpUaTble, BEPTUKAJIbHbIE (BUXPEBBIE).

Kamepsl xjombeoOpazoBaHusi HEOOXOAMMBI Ui TOJYYEHHUs JOCTATOYHO
KPYNHBIX XJIOMbEB 3a c4yeT 30-MUHYTHOTO KOHTAaKTa B3BEIICHHBIX BEIIECTB C
KOAryJIsIHTaMHU.

[Ton ocBeTneHneM BOJIBI TOHUMAKOT BBIACIICHUE U3 HEE B3BEIICHHBIX BEIIECTB
IIPU HENPEPHIBHOM JBWKEHUM BOJBI 4Y€pe3 OTCTOMHUKU WA OCBETIUTEIN C
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MajbIMH CKOPOCTAMH. [IpH ManbIX CKOpPOCTSIX IBH>KEHHS BOZBI COJEpKAILIHUECS B
HEll B3BEIICHHBIC BEILECTBA, YAEJIbHBIA BEC KOTOPBHIX OOJIbIlE YIEIbHOTO Beca
BOJIbI, TIOJ1 IEHCTBUEM CUJIBI TSDKECTU OCAXIAI0TCsl, 00pa3ysi B OTCTOMHUKE OCAJIOK.

B 3aBucMMOCTH OT HampaBi€HUs IBUKEHUS BOJBI OTCTOMHUKHU Pa3[eisiOT Ha
TOPU30HTAIBHBIE, BEPTUKAJIBHBIE U PaIUaJIbHBIC.

['opuzoHTANBHBIN OTCTOWHUK MIPEACTABIISAECT coboit pe3epByap
npsiMoyrojibHoro cedenus. OcBemyisiemas Boja mo TpyOe 1 HampaBisieTcss B
pacnpeaeNuTeNbHbIN Kel00 2, UMEIOIUN psJl OTBEPCTUH, CIIyXalux i Oosee
PAaBHOMEPHOIO pACHPENEIICHUs IIOTOKA BOJABI 110 CEYEHHUIO OTCTOMHHKA.
OcBeTieHHas BoJia MOCTYIAET B APyroi kenod 3 u u3 Hero no Tpyde 4 oTBOAUTCS
Ha (UITBTPBHL.

Puc. 1.1.16. T'opu3oHTaIBHBIA OTCTOWHUK: 1 — JTOTOK; 2 — pacnpeaenuTeIbHbIA Keno0; 3 —
npuéMHBIH ken00; 4 — TpyOoIpoBo Ha PUIBTPBL; 5 — TPYOOIIPOBOJ OCAAKA.

BepTukanbHble OTCTOWHUKH MPEACTABISAIOT COOOW KPYTJIbIM B IJIaHE, MHOT/A
KBQJIpAaTHBIN pe3epByap C KOHWYECKMM JHUIIEM | IICHTPAJIbHOW TpyOOH, B
KOTOPYIO TOJaeTcsi OcBeTisieMas BoJa M3 KaMmephl xjombeoOpazoBanus. Ilo
BBIXOJIE U3 LEHTPaJbHOW TPyObl B OTCTOWHHK BOJA JBUKETCS BBEPX C Majoi
CKOPOCTBIO M CIHMBAaeTCs YK€ OCBETJIEHHOW dYepe3 OOpPT KOHLEHTPUUYECKU
PacrojoKEeHHOTo kenoba, OTKyAa OTBOAUTCS Ha (GuiabTp. Brimagaroumii Ha 1HO
OTCTOMHHUKA 0CAJIOK MEPUONYECKH yIATAETCS.

Puc. 1.1.17. BepruxambHblii orcToiiHMk: 1 — IIEHTpalibHas TpydOa; 2 — JIOTOK
OCBETJICHHOM BOJIbI; 3 — OTBOIAIIAs TpyOa; 4 — TpyOOIpPOBOI OCcaIKa.

HpOHCCC OCBCTJICHUA IMPOTCKACT 3HAYUTCIbHO HNHTCHCHUBHCC, CCJIn
OCBCTIEIEMAsd BOJA IIOCJIC KOAryjJupOBaHHA IIPOIMYCKACTCA YCPE3 MaACCy pPaHCC
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00pa3oBaHHOTO OCajJiKa, MOIIEPKUBAEMOTO BO B3BEIICHHOM COCTOSHUU TOKOM
BOJIBI.

OcBernuTenb KOPUIOPHOTO THUMA MPEACTABISIET COOOW MPSIMOYTOJIbHBIN
pe3epByap. KoarynumpoBaHHas BoJa MOCTYMAeT B OCBETJIMTENb YEPe3 JIbIpyUaThie
TpyObl 1 pacnpenensercs B HUXKHEW dacTH 2 ocBeTauTesl. CKOPOCTh JBUKEHUS
BOJbI B pabodyeil 4acTh J0JDKHA OBITh TaKoW, 4YTOOBI XJIONbS KOAryJjsHTa
HaXOJWJIKCh BO B3BEIICHHOM COCTOSIHUU. JTOT CJIOW CIOCOOCTBYET 3a/iep>KaHUIO
B3BCIICHHBIX YacTHll. CTENEeHb OCBETJICHUS BOJbI MPU 3TOM 3HAYUTEIHHO BBIIIIE,
4yeM B OOBIYHOM OTCTOMHUKE. Han paGodeii 4acThi0 HAXOMUTCS 3alllUTHAs 30HA 3,
rJ€ B3BEIICHHOrO cyosi HeT. OcBemi€HHas BOJAa OTBOJAMUTCS JOTKOM 4 uis
nocienyromieil oopadotku. M30bITOUHOE KOMMYECTBO OCajKa 3a CYET 0Tcoca B
TpyOy 5, OTBOAMTCS dYepe3 OKHAa 6 B OCAaAKOYIUIOTHUTENh 7, TJAE OCaJIOK
VIUIOTHSETCS U TIEPUOINYECKH cOpachIBaeTCs B KaHAU3AIIHIO TI0 TpyOam §.

Puc. 1.1.18. OcBetnurenu co B3BEIMICHHBIM OcajgkoM: 1 — mpIpuatbie TpyObI; 2 — pabouas
4acTh;, 3 — 3alUTHAs 30HA; 4 — TOTOK OTBOJAA; 5 — Tpyda mms mojacoca; 6 — ocaaKonpuEMHBIC
OKHa; / — YIUIOTHUTEIb Ocajka; 8 — TpyOsI 111 cOpoca ocajika.

OuIbTPOBaHNWE COCTABIISICT MOCJICIHUNA 3Tam OCBeTJIeHWs Boxbl. [Iporiecc
3aKJTFOYAETCs B MPOIYCKAaHUU BOJIBI Y€pPE3 CIION MEIKO3EPHUCTOTO (PHIIBTPYIOIIETO
MaTepuaia ( peuHOTO WIH KaphepHOTO MecKa, TPOOJICHHOTO aHTPAIIUTA).

JIJIs OYMCTKH TPUMEHSIOT CKOpbie (PUIBTPBI — C KOAryJIMpOBaHHEM BOJBI U
MeJIJIeHHbIe GUIIBTPHI - JIJ1s1 00paboTKH €€ 6€3 KoaryIrupoBaHusl.

a) 0)
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Puc. 1.1.19. be3nanopHsIii ckopbiit GuIbTp: a) mpu GUILTPOBaHUH; O) IPHU NMPOMBIBKE: 1 —
MOJAONIUK TPYOONPOBO; 2 — MOABOMSALINK JIOTOK; 3 — HbIpyartoe IHUIIE; 4 — OTBOISIIAN
TpyOOIIPOBO; 5 — TPyOOTPOBO TPOMBIBHON BOJIBI; 6 — Ke00, yepe3 KOTOPBIA MepeTuBaeTCs
MPOMBIBHAS BOJA; 7 — TPYOOMPOBO/I, OTBOASIINN 3arPSI3HEHHYIO TPOMBIBHYIO BOJTY.

1.1.7. O6e33apakuBaHue BOAbI.
[Ipu oTcTamBaHnyu W (UILTPOBAHWM BOABI 3aJCP)KUBACTCS OOJIBIIAS YACTh

oaxtepuit (98-99%). Cpenu ocraBmIMXCA B BOjIe OaKTepuil MOTYT OakTepuil MOTYT
ObITh W OOJIE3HETBOPHBIC, IMOATOMY BOAY MoOcie (GUILTPOBAHUS, €CIH OHa

IpeaHa3HAYaeTCs  JUISL  XO3SAHCTBEHHO-IIUTHEBBIX  IEJIeM,  HEO0OXOIHMMO
00e33apakuBaTh.
OO0e33apakuBaHWe BOABI — YHHYTOXKCHHE COJEp)KalIMXCSI B  BOJE

00JIE3HETBOPHBIX OAKTEPUI — MOKET OBITH JOCTUTHYTO:

1)BBeieHMEM B BOJY CHJIBHBIX OKHUCIUTENEH, CIIOCOOHBIX pa3pyllaTh
dbepMeHThl OaKTepHUATbHBIX KIIETOK;

2) 00sry4eHrEM BOIbI yIbTPadrOIeTOBBIMU JTyYaMH;

3) mHarpeBanwmem Boabl 10 Temmeparypbl 80 (mactepmzamumsi) — 100
(cTepuinzanus);

4) BO3/1€MCTBUEM YIbTPA3BYKOM;

5)BBeeHHEM B BOJYy cepedpa WM JpPyruxX METALIOB, 00JIaaronux
OJIMTOJJMHAMHYECKUM JCHCTBHEM Ha MUKPOOPTaHU3MbI/

[IpakTHueckoe NpUMEHEHHE B MPAKTUKE BOJIOCHAOKEHUS TOKA HAIIIU TEPBbIE
7B METOJIA.

B xadecTBe OKMCIHUTENEN TPUMEHSIOT KUJIKUNA XJIOP U XJIOPHYIO U3BECTD.

1.2. BonooTBeenue ropojaa
1.2.1. Kinaccudukanusi CHCTEM H CXeM BO00TBeIeHUS.

[Ton kaHamM3anMerd MPUHATO TMOHUMATh COBOKYITHOCTh  HH>KEHEPHBIX
COOPYKEHUMU, CIyXAlUMX ISl OPUEMA CTOYHBIX BOJ, TPAHCIIOPTUPOBAHUA HX K
OYHCTHBIM  COOPY)KCHHUSIM, OYHCTKH, 00€33apaKMBaHHWs CTOYHBIX BOJ U
YTUIN3AIMU TOJE3HBIX BEHIECTB, COJEPKAIIUXCA B HUX, U cOpOCa OUYHUIIEHHBIX
CTOYHBIX BOJI B BOJOEM.

CrouHble BOJBI TOAPA3CISAIOTCS HAa TPU OCHOBHBIC KaTEropuu: OBITOBBIC,
MIPOU3BOJICTBEHHBIE, aTMOC(HEPHBIE WU JOXKJICBBIC.
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Cucrembl BOIOOTBEICHHUS TOPO/Ia OBIBAIOT:

1.06mecnnaBHas cucremMa KaHaJIu3aIuu COCTOUT u3 SJIMHOM
KaHAJIM3aMOHHOM CETH [JI1 OTBEJACHMS CTOYHBIX BOJ[ BCEX KaTeropuid Ha
OYMCTHBIE COOPYKEHHUS.

2. Tlonnas paszgenbHas cUCTeMa KaHAJIM3allMM COCTOUT M3 JABYX M Oojee
nmoa3eMHbIX cereil. [lo oxHOW H3 ceTell OTBOIIT XO3SMCTBEHHO-OBITOBBIE U
3arpsi3HEHHBIC MPOU3BOJICTBEHHBIE CTOYHBIE BOJIbI HA OUYHMCTHBIE cOoOpyxkeHus. [1o
JIPYrol  ceTH  OTBOAATCS  atMochepHbie BOABI M YCIOBHO  YHUCTHIC
MPOU3BOJACTBEHHBIE CTOYHBIE BOJIBI.

3. Ilpu HenmonaHOU pa3AenbHON CUCTEME KaHAIU3AIMKU COOPYKAETCS OJIHA CETh
JUISL OTBEJCHHUS XO3SHCTBEHHO-OBITOBBIX M 3arps3HCHHBIX ITPOM3BOJICTBEHHBIX
CTOYHBIX BOJA. ATMOC(EpHBIC BOJBI OTBOIATCS OTKPBITHIMH KaHAjJaMH, JOTKAMH,
KIOBeTaMM WJIM KaHaBamu. llosypaszzenibHasi cuCTeéMa OTJIMYAECTCS OT MOJHOH
pa3ebHOM TeM, 4YTO B MeCTax MEepPeceUYeHUs KOJUICKTOPOB OBITOBON CETH
TpyOONpPOBOJaMHU JTUBHEBOM CETH yCTaHABIMBAIOT COCIMHUTENbHBIE KaMepbl. DTH
KaMephl MO3BOJISIIOT HANPaBUTh HA OYMCTHBIE COOPYKEHUS BMECTE C OBITOBBHIMU
CTOYHBIMHM BOJIaMU TEPBBIC MOPIMH aTMOC(EPHBIX BOJI, SBIISIFOLIMXCA HauboJiee
3arpsi3HEHHBIMM.

I[Ton TpaccupoBKOM KaHAIM3AUMOHHOW CETH IOHUMAIOT OIPEICIICHUE
MECTOPACIIOIOKEHUS YIUYHBIX COOPHBIX KOJUIEKTOPOB B TiaHe. OCHOBHAA 3a/1aua
IPU TPACCHUPOBKE CETH 3aKJII0YAeTCs] B TOM, YTOOBI HAMOOJIbIIEE KOJIUYECTBO
CTOYHOM >KMJIKOCTH OTBOJIMJIOCH 10 TPyOaM M KaHajlaM CaMOTEKOM.

PannonanbHas TpaccMpoBKa CETEH IO yIWIAM MU MPOE3JaaM ropoia SIBJISECTCS
HNPEANOChUIKON HMX HSKOHOMHYHOCTH. TpacCHUpOBKEe TIPEAIISCTBYET pa30HBKa
KaHaJIM3yeMOI'0 ropojia Ha 0acCeMHBI CTOKA M BOJAOOTBEICHUS.

bacceliHbl BOJOOTBEACHUS OMNPEACIIAOTCS TPAHULIAMUA TEPPUTOPUM ParOHOB
ropoja, 00CITy)KHBAEMbIX €TUHON CHCTEMON CAMOTEYHBIX KOJIIEKTOPOB.

[Ipy 5>TOM yCTaHaBIMBAIOT OOIIYI0 CXEMY PACHOJIOKEHUS KOJJIEKTOPOB IS
pa3IMYHbIX OAaCCEHOB, OMPENENSIIOT MECTOPACHOJIOKEHUE HACOCHBIX CTaHIIUH.
I'panuipl GaccetHOB HAHOCAT Ha IJIaH HACEJICHHOTO MyHKTAa C TOPHU3OHTAJISIMU.
TpaccupoBKa ceTH 3aBUCUT OT OOJBIIOTO Yucia (GakTopoB. Tak, mpu TPacCUPOBKE
CETH HEOOXOAMMO YUUTHIBATh: a) pelibe() MECTHOCTH JIJIsi YMEHBITICHUS 3QJI0KCHUS
TpyO0 ¥ OTBOAA CTOYHBIX BOJI CAaMOTEKOM; O) MECTOIOJIOXKEHHUE OYUCTHBIX
COOpPYKEHHH; B) HAMEUEHHOE MECTO BBINTyCKA CTOYHOW >KMJIKOCTH B BOJIOEM; T)
NPUHATYIO CHUCTEMY KaHalM3alliy; J) XapakKTep 3acTPOMKH KBapTajloB; ¢€)
04YEPETHOCTh CTPOUTENIHCTBA.

Kananuzammonnyro ceTh, OOCTY)XHBAWOIIYH0 OacceiiH, TpacCUpPYIOT IO
HaIpPaBJICHUIO OT BOJOPA3ZeioB K TajlbBeram. OOBIYHO YJIMYHBIC KOJUIEKTOPBI
MPOEKTUPYIOT MEPHNEHIUKYISIPHO TOPU3OHTAISIM MECTHOCTH B HAINPABICHUM K
MOHIKCHHBIM MecTaM OacceiHOB. [ JlaBHBIE KOJUIEKTOPHI HAMPABISIOT BIOJb
OeperoB pek, Mo IOJIMHAM, €CJIA BO3MOXKEH CITYCK B HUX CTOYHBIX BOJ] OT YIMYHBIX
(00KOBBIX) KOJIIEKTOPOB. [10 TTTaBHOMY KOJIIEKTOPY CTOYHAS KHIKOCTh OTBOIUTCS
3a MpeJebl KaHATM3YeMOTo 00bEKTa.
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KaHanmn3aMoHHYI0 CETh YKIAABIBAIOT C COOTBETCTBYIOUIMM YKJIOHOM TaK,
4YTOOBI CTOYHAS >KMJIKOCTh CAMOTEKOM HAIPaBISJIaCh K OUMCTHBIM COOPYKEHUSIM
(puc. 1.2.1).

Jlnst TopofoB € TJIOCKUM penbedoM TpaccMpOBKa KaHAIM3AlMOHHOM CeTH
3HAYUTEIIBHO CJIOKHEE, TAaK KaK Ja)Ke IIPU MaJION JUIMHE KaHAIU3ALMOHHOW JIMHUU
noyiy4aercsi OOJbplIIOE 3ariiyOJieHHEe €€, 4YTO B CBOK Ouepelb BBI3BIBAET
HEO0OXOAMMOCTh YCTPOMUCTBA PAHOHHBIX CTAHIINI MEpEeKauKH.

B HOpManbHBIX TPYHTOBBIX YCIOBHUSX HAWOOJbIIAs TIIyOMHA 3aJI0KCHUS
KaHAJIM3AIIMOHHOW CETH JIOMyCKaeTrcs 10 7-8 M Tpu TPOU3BOJCTBE paboT
OTKPBITBIMH  TpaHmiessMa.  [loatomy  mpu  3armyOjneHMH  KOJUIEKTOpa,
npubIMKarmeMcs K 7-8M, cieayeT CTaBUTh PAaHOHHYIO HACOCHYIO CTaHIIMIO U
MIEpEeKaYnBaTh BOJY B CIEAYIOIIMN KOJOJEL, OTKYJAa KaHaJW3alUOHHAs JIMHUSA
HAYHETCS] C MUHUMAJIBHOM TOTTYCTUMOM TITyOMHON 3aJI0KESHHUSI.

Ha puc. 1.2.1. npuBeneHp! NpUHIUITHAIBHAS CXeMa BOJOOTBEICHUS TOpOa.

3 3 3

AT ’_ e

4 \L 4 4 4 4

Puc. 1.2.1. IlpuHnunuanpHas cxema BOAOOTBEIEHUsS Toponma: 1 — peka, 2 — TJaBHBIU
KOJIJIGKTOP, 3 — paifoHHBIE KOJUIEKTOPBI OTJCIBHBIX 0ACCEHHOB CTOKA, 4 — YIMYHBIC KOJUIEKTOPHI,
5 — ryaBHas HacoCHas CTaHIMS, 6 — HAMOPHBIA BOJIOBOJA, 7 — OYMCTHAs CTAHIIUS, 8§ — BBIMTYCK
OUNIICHHOM )KUJIKOCTH B pEKY, 9 — BOLOpa3Ae/IbHbIE TUHUH.

Ha puc. 1.2.2. npuBeneHsl MPOCTEHININE THIOBBIE CXEMbl KaHATU3AIIMOHHON
CETH, YCTPAUBAEMBIE B PA3JIMYHBIX COUETAHUSIX.

a) 0)
o 12

22



M

1 2

Puc.1.2.2. Cxembl KaHQJIM3aLMOHHOW CETH: a - NEPHNEHAUKYISpHas; O - 30HHAS WIU
NOsACHAas; B - IIepeceueHHas; I - BeepHas WM MapajulelbHas; [ - paAuaibHas WK
JELEHTpaIN30BaHHas: | - KaHalIM3alMOHHAs HAcOCHAas CTaHUUA; 2 - KaHaJIW3allMOHHbIE
OUYHCTHBIE COOPYKEHUS.

1.2.2. MeToabl OYMCTKH CTOYHOM KUTKOCTH.

Ounctka OBITOBOMI CTOYHOM JKHJIKOCTH THPOU3BOAUTCS MEXaHUUECKHUM,
OMOJIOTUYECKUM U XUMUYECKUM METOJIaMHU.

[Ipyn MexXaHWYECKON OUYMCTKE U3 CYTOYHOW >KUIKOCTHU YIAJSIOT 3arpsi3HCHUS,
HaxOJSIIMECS B HEM B HEPACTBOPEHHOM M YACTHUYHO KOJUIOMIHOM COCTOSIHUU.
Conepixaiuecs B CTOYHOM KUAKOCTH OTOpOCHI (OymMaru, TpsSnKH, KOCTH, OYHCTKU
OT OBOILUEH, pa3Iu4Hble TPOU3BOJCTBEHHbIE OTXObI) MPEABAPUTEIHHO
3a/1epKUBAIOTCS PELIETKAMH.

3arpsi3HEHUs] MHHEpAJIbHOTO MPOUCXOXKJIEHUS (MEecoK, NUlaKk W T.J.)
OCaXJIat0TCSl B COOPYKEHHUAX, HA3bIBAEMBIX ITECKOJIOBKAMHU.

OCHOBHYHO ~ MacCcy  3arpsA3HEHUHM  OpPraHMYECKOro  MPOUCXOKICHUS,
HaXOJSIIUXCS BO B3BELIEHHOM COCTOSIHUM OCaXIAIOT M3 CTOYHOM JKUIKOCTU B
OTCTOMHHUKAaX, KOTOPBIE IO CBOEH KOHCTPYKLHH U 10 XapaKTepy JABMXEHUS B HHUX
CTOYHOM XHUJKOCTU ObIBAIOT TOPU3OHTAJIbHbIE, BEPTUKAJIbHBIE U PaluaIbHbIE.

Brimamarormme B OTCTOMHMKAaX  HEpPacTBOPEHHBIE  BemiecTBa  (OCAIOK)
NEPUOJIMYECKH YIAISIOT Ui Hocienyromeid o0paboTKM B CHEHUAIbHBIX
COOPYKEHHUSIX, HA3bIBAEMbIX METAHTECHKAMHU.

[locne cOpaxxuBaHMsI OCaJOK METAHTEHKOB MOJBEPraeTcs 00€3BOKMBAHMIO,
KOTOPOE€ OCYLIECTBISETCA IMyTEM ECTECTBEHHOM CYIIKM OCaJKa Ha OTKPBITOM
BO3JlyX€ Ha CIEUUAaJIbHBIX WJIOBBIX IIONIAKAX WM UCKYCCTBEHHBIMU METOJAMU —
BaKyyM (UIbTpaIeil, TepPMUYECKON CYIIKOM.
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[Ipu OumosorHyYecKol OYHCTKE YHAIAIOT M3 CTOYHOW KHUAKOCTH Hambojee
MEJIKME B3BEIICHHbIE BEIIECTBA, OCTABIIMECS MOCIE€ MEXAaHMYECKOW OUYMCTKH, U
OCHOBHYIO 4YacTh KOJUIOMJAIbHBIX M PpACTBOPEHHBIX BellecTB. B pe3ynbrare
a’pOOHBIX OMOXMMHYECKUX IPOLIECCOB, MPOTEKAOIMMUX MpPU OUOJIOTHYECKUX
METO/IaX OYMCTKH, OpraHWYeCcKas 4acTh YKa3aHHBIX BEIIECTB MUHEpaiuzyercs. B
UTOTE TIOJIHON OMOJIOTMYECKOM OYMCTKHU MOJY4YaeTCs HE3arHUBAIOIIAsl KUIKOCTD,
cojieprKaiiiasi paCTBOPEHHBIN KUCIOPOJ U HUTPATHI.

buonornyeckyo 04MCTKY BEIyT MO0 B YCIOBUSX, ONM3KUX K €CTECTBEHHBIM,
amb0 B  HUCKYCCTBEHHO CO3JaHHBIX. B mepBoM cily4ae ecTeCTBEHHas
OMONOTHYECKass OYMCTKA CTOYHOM KUIAKOCTH MPOUCXOJUT HA TOJIAX OPOIICHUS,
noJisiX (PUIBTpAIUU U B OMOJOTUYECKUX TIPYIaX.

Bo BTOpOM citydae UCKycCTBEHHAsi OMOJIOTUYECKAsT OYMCTKA MPOU3BOJIUTCS HA
TaKUX COOPYKEHHSIX, KaK OMOJIOTUYECKHE (PUIIBTPHI  a3POTECHKH.

OCBETIIEHHYI0 CTOYHYIO JKHMJIKOCTb, MOJIYYAIOIIYIOCS B MPOIECCE OYHUCTKH,
BBIITYCKAlOT B BOJOEM (peKy, 03epo M Ip.) IMoclie ee o0e33apakuBaHus
MOCPEJICTBOM XJIOPUPOBAHUSI.

B mpomecce OHOMOrMYECKOM OYMCTKH, TaK K€ KaK M MEXaHHYECKOM,
NOJIy4aroTCsl OOJIbIIME KOJMYECTBA oOcafka (Wia), KOTOpPbIA HampaBisieTcss B
METaHTEHK JIJIs1 COpayKUBaHMSI.

[Ipy XWUMHUYECKOM METOJIe OYHUCTKH B CTOYHBIC BOJBI BBOJAT pPEArcHT,
CIIOCOOCTBYIOIIMM  KOAryJsilMd W YBEJIMYMBAIONIMK MPOIEHT 3aJepKaHus
HEPACTBOPEHHBIX BeEIIECTB. [IpUMEHSIOT Takke HEUTpanu3anuio U (QroTarurio.
[Ipu QuoTaruu B CTOYHYIO KHUIKOCTh J100aBISIOT (JIOTOPEAreHThl U BO3IYX,
CIOCOOCTBYIOIIME BCIUIBIBAHUIO 3arPSA3HEHUM.

Ha puc. 1.2.3. npuBeneHbl cXeMbl CTaHIIMI C €CTECTBEHHONW M MCKYCCTBEHHOM
OMOJOTUYECKON OUMCTKONU CTOUYHBIX BO/I.
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Puc. 1.2.3.CxemMbl OYHCTHBIX COOPY)KCHHH OMOIOTHYECKON OYMCTKHA CTOYHBIX BOJ: a - Ha
HOJISIX OPOIICHUS WM MONAX GuiabTpanuu; O - Ha OMOJOTHYECKUX (PUIBTpPaX; B - B a9POTEHKAX:
1 - mogavya cTOYHOM BOMBI; 2 - PEHIETKH U MEKOJIOBKA; 3 - OTCTOMHUKMU; 4 - TIOJISI OPOIICHHS UITH
noJist pUIBTpauy; 5 - BBIMTYCK OYMINEHHBIX CTOYHBIX BOJ; 6 - HIIOBBIC IUIOMIAIKH; 7 - TIECKOBBIC
Iomanaku; 8 - mecuaHas myiena; 9 - kek Ha BbIBO3; 10 - mepBuuHbId oTcTOiHUK; 11 -
ouopunbTp; 12 - BTOpUYHBIN OTCTOMHMK; 13 - XJOpaTropHas M KOHTAKTHBIA pe3epByap; 14 -
METaHTEHK; 15 - mex MexaHnueckoro 00e3BOKMBaHMS; 16 - akTUBHBINA Wi, 17 - CBIPOM OCAIOK;
18 - u3menbueHHsle oTOpochl c pemerok; 19 - asporenk; 20 - wunoyminotHuTens; 21 -
YIUIOTHEHHBIA aKTUBHBIN WiI; 22 - UI0Basg BOJA.

1.2.3. CoopyskeHnsi MeXaHUYECKOH OYMCTKH CTOYHBIX BO/I.
1.2.3.1. PemieTkm.

PemeTkn ycTaHaBIMBAaIOT Ha MYTH JBMKEHUS >KUJKOCTU TMOIMEpPEK KaHana,
MOJIBOJISIINIETO CTOYHYIO JKUJIKOCTh K OYHUCTHOM cTaHimu. CKOpOCTh BOJBI B
pOo30pax PEIIeTKU J0TKHA ObITh TaKOH, YTOOBI OTOPOCKHI HE MPOXOJAWIN BMECTE C
Hel yepe3 Mpo30pbl; OHa JokHA ObITh He Oosee 0,8 m/cek. Ecnu komuuecTBo
0TOpocoB ¢ pemerok mpesbimiaer 0,1M°/CyT, TO HEOGXOAMMO MPETyCMATPHBATH
MEXaHU3UPOBAHHOE yAaJleHue OTOPOCOB, MPH ATOM PEHICTKH CIIEYeT OYMILAThH
HenpepsiBHO. JlJis 3TOr0 MPUMEHSIOT MEXaHU3UpPOBaHHBIE TIpabiiu, KOTOphIE
JIBUTAIOTCSI BJIOJIb PEIIETKH Ha MIAPHUPHO-TUIACTUHOYHOM nenu. CHUMaemble ¢
pelIeTKH OTOPOCH MEepealoTcs TPAHCHIOPTEPOM B APOOMIIKY AJI U3MENIbYEHHUS,
OTKYJla MX COpachIBatOT B MOTOK CTOYHOM >KUIKOCTH.

1.2.3.2. [lecko0/10BKH.

[TeckonoBKH 3a/IepKUBAIOT MUHEPATIbHBIE BEIIECTBA: MIECOK, 30JIy U MOJ00HbIE
UM YaCTHUIIbI, COACPKAIIUECST B CTOYHOU BOJIE.

[TeckonOBKM TPUMEHSIIOT JBYX THUIOB: TOPU3OHTAIBHBIE — MPU JBHKCHUHU
KUJKOCTH B TOPU3OHTAJIHLHOM HAMpaBJICHUU M BEPTUKAIbHBIC, KOT/A KUIKOCTb
JIBMDKETCSl BEPTUKAIBHO BBEpX. ['Opr3oHTaNbHAs TecKoaoBKa (puc.1.2.4) cocTout
U3 paboueil 4acTH, B KOTOPOM JBMXKETCS MOTOK CTOYHOM KUIAKOCTH M OCaTOYHOMN
YacTH; HAa3HAUYCHUE TOCIEAHEH cOOMpaTh W XPAHWUTHh BBHIMABIIMN MECOK JJISl €ro
yaanenus. [lecok ocaxxiaetrcst Ha JHO B pe3yJIbTaTe MOHUKEHUS CKOPOCTH MPOTOKA
Boasl g0 0,15 — 0,3 m/cex. CxkomuBHIMIICSI MECOK M3 HEOONBIIMX MECKOJIOBOK
YAAJISIOT MPU TOMOIIU SPJIU(TOB U TUAPOIIIEBATOPOB.
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Puc.1.2.4. Topu3oHTanbHasE TECKONOBKA: 1 — MOJAIOMIMNA JOTOK CTOYHOW BOJIBL, 2 —
CKpeOKOBBIH MeXaHHM3M; 3 — MPHUAMOK OcCajka; 4 — THUAPOIIEBATOP; 5 — OTBOAALIMNA JIOTOK
CTOYHOM BOJEL.

1.2.3.3. OTCTOMHUKH.

OTCTOMHHUKM IO CBOEH KOHCTPYKLMHU MOAPA3JIEISAIOT HAa TOPU30HTAIBHBIE,
BEPTHUKAJIbHBIE U paavalbHble. BBIICICHUI0O W3 CTOYHOM KUAKOCTH IOJIEIKAT
B3BEILICHHBIE BEIIECTBA KAK TOHYIIME (OCEJAIOLINE), TAK U IJIABAIOLIHE.

BepTukanbHblii  OTCTOMHMK  TPEACTABISET  COOOM  IMIIMHIPUYECKUUN
Kene300€TOHHBIM pe3epByap ¢ KoHMYeckuM JjHuiieMm (puc.l.2.4) CrouHas
KUIKOCTh MOCTYIMAET Yepe3 CHElHUalbHYI0 TPYOy B HMXKHIOIO YacTh OTCTOMHUKA,
OTKYyJla MEJIJIEHHO MOJHUMAETCS BBEPX K IepenuBHOMY 0opTy. Ocalok BbINaIaeT

Ha JHO OTCTOMHHUKA.
MnaH I-T

435
400
H=360

725
—

Puc. 1.2.5. BeprukanpHbiii OTCTOWHMK: 1 — momaromias Tpyoa; 2 — nieHTpaibHas Tpyoa; 3 —
OTpakaTeIbHBIA IIUT; 4 — JIOTOK OCBETICHHOW CTOYHON BOJBI, 5 — TpyOONpOBOA ocanka; 6 —
TpyOOIIPOBOT OCBETJICHHOW CTOYHOU BOJIBI.

PanunanbHblil OTCTOMHUK MpencTaBiseT coOOW KpyIUIbIA B IIJIaHE pe3epByap
riyouHoit He 6osnee 4 M. CTOoyHas KUAKOCTb MOCTYMNAET B IIEHTPAIbHYIO TPyOy, a
U3 Hee JABIKETCA B PaJMaJbHOM HampaBlIeHUM K nepudepuitHomy cOOpHOMY
Keno0y.

JIHO OTCTOMHMKA UMEET YKJIOH 10 HAIpaBJIEHUIO OT mepudepuu K IEHTPY HE
menee 0,02 ans nepBuyHbIX 0TcTOMHUKOB U 0,001 — 0,003 — 1151 BTOpUYHBIX.
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BroimaBmme wactunbl crpefarorcs B NPUAMOK  OCOOBIMH  CKpeOKamu,
YKpEIUICHHBIMA Ha paJuajbHON paMe, Bpallarouieiics BOKPYI IEHTPAIbHON
omnopsl. [IpusAMOK 3TOT pacnoiokKeH B HEHTPAILHONW YaCcTH OTCTOMHMKA, U OTTyAA
OocaZiok Mo TpyOe yhamsercs TMOA THIPOCTATUYECKHM JaBJIIEHUEM WM
criellMaibHBIMHU HAcOCaMU IS JalibHemeil 00paboTKH B METaHTEHKAX.
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Puc. 1.2.6. Paguanbublii orcroiinuk: 1 — mopmarommii TpyOompoBom; 2 — CKpeOKOBBII
MEXaHMU3M; 3 — IPUAMOK 0CaJKa; 4 — JOTOK OCBETICHHOW CTOUYHOW BOJIBI.

1.2.4. CoopyskeHnst 6M0JIOTHYECKOIi OYMCTKU CTOYHBIX BO/.
1.2.4.1. buonoruueckue GpUIbTPHI.

buonorunueckue buUIBTPHI (onohuILTPHI) MPEJCTABIISAIOT coboit
UCKYCCTBEHHBIC  OKHCJIHTEIN  OpPraHWYEeCKUX  BENIECTB,  3arpy>KCHHbBIE
rpyO0O3EpHHUCTHIM OTCOPTHPOBAHHBIM MaTepHuajioM (IIIeOCHb M3 MPOYHBIX TOPHBIX
mopoaq W kepam3uT). OKHUCIUTEIBbHBIE TMPOIECCHl 3aBUCAT OT  YCIOBUH
BO3JyX000MEHa.

OcBeTnieHHas B MEPBUYHBIX OTCTOMHUKAX CTOYHAS BOJA CAMOTEKOM WM TTOJ
HAIlOPOM TMOJAeTCd BO Bpallaloluiics Bojopacnpeaenureas (puc.l1.2.7) mus
OpPOIIICHUS TIOBEPXHOCTH (UIBTPOB WIM B CHPHHKICPHYIO CETh 4Yepe3
JO3UPYIOIINE OaKu.

PaBHOMEpHO pacmpeznensemMas 1O TOBEPXHOCTH OuoduiabTpa CTOYHAS
KUJKOCTh TMPOTEKAET Yepe3 TOoIly (QUIBTPYIOIIEr0 MaTepuaia, JIeXkKallero Ha
JBIpYATOM JHHIINE OMODUIBTPa, 3aT€M TMOCTYIAET Ha CIUIONTHOE HEMPOHUIIAEMOE
JTHUIIE, C KOTOPOTO CTEKAaeT K OTBOJHBIM JIOTKAM W OTBOJUTCA IO HUM U3

onodunbTpa.
Ha moBepxHOCTH (UIBTPYIOMIETO MaTepuansa oOpaszyeTcss OHoormdeckas
IUIEHKA, TYCTO 3acelicHHas a’pOOHBIMH  MHUKPOOPTaHH3MAaMH, KOTOpPBIC

MUHEPAIU3YIOT 33JI€PKaHHbIE HA TTOBEPXHOCTH IIEHKU OPraHUYECKUE BEIIECTBA.
Oddexr ounctkn OMOPUIBTPOB O4YeHBb BbICOK, Hampumep BIIK Beixomsmeit
CTOYHOM KMJIKOCTH CHHKaeTcs Ha 85% u Ooree.
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Puc.1.2.7. Kpyraeiii 6uoduiabTp ¢ KUPIUYHBIMH CTEHKaMHu: 1 — 3arpy304HBIM MaTepual
(uutak, mebeHs), 2 — BpalAIoIUiics BOAOpacIpeaeuTeNb, 3 — TpyOa, MOABOAIIAS CTOYHYIO
BOAy, 4 — OTBOJIHAs TpyOa.

1.2.4.2. A>poTeHKH.

AdPpOTEHKaMH  Ha3bIBAIOT COOPYKEHHUS 11  OHMOJIOTHYECKOM  OYHCTKHU
MPEABAPUTEIIBHO OCBETIICHHOW CTOYHOW XKUAKOCTHU. [Ipomecc ounucTku mporekaet
B JIBWKYILEMCS MOTOKE >XUIAKOCTH IMPU HCKYCCTBEHHOM BBEIACHHUM B HErO TaK
Ha3bIBAEMOI'0 AaKTHBHOTO MJIa, a TakKXKe KHUCJIOpoJa BO3JlyXa KaK HCTOYHHMKA
KUBHEJEATECILHOCTU OaKTepuil.

ABPOTEHKH TIPEICTABISAIOT COOOM JUIMHHBIC KEJIC300€TOHHBIC MM OCTOHHBIS
pe3epByapbl MPSIMOYTOJIBHOTO CEUYEHUsI. AKTUBHBIN WJT — 3TO CKOILIEHUE a3POOHBIX
MUKpPOOPTaHU3MOB B BHJIE XJIONMBEB — MHUHEPAIM3ATOPOB, OOJAJAIONIUX TaKKe
aJICOPOUPYIONTUMU CBOMCTBAMU M CIIOCOOHOCTHIO MUHEPAIU30BaTh OPTraHUYECKHE
BEIIECTBA, HAXOAIIMECS B OUUIIIAEMON CTOYHOM KUJIKOCTH.

Ha puc.1.2.8. mokazana cxema yCTaHOBKH C adPOTCHKaMH Ha MOJHYI0 OYHCTKY
CTOYHOM KUAKOCTU. CMECh CTOYHOM KUJIKOCTH C aKTUBHBIM HJIOM U3 a’3pPOTCHKA
HaIpaBJISIETCSt BO BTOPUYHBIA OTCTOMHUK, TJ€ AKTUBHBIM WJI OTHAENSIETCS OT
OYMIIIEHHOW CTOYHOM KUJIKOCTU. OTTyAa OJHA YAaCTh WJIa IEPEKAYMBACTCA B KaHAII
nepes; a’poOTEHKOM JIsi TOBTOPHOTO HCIMOJB30BaHUS (9TOT WJ HA3bIBAIOT
HUPKYJIUPYIOUIUM), a ApyTasi, U30bITOYHAS YaCTh HJia (€ro MPUPOCT) HAMIPABISAETCS
JIJIs1 €r0 Moceaytomed o0padoTKu B METaHTEHKAaX.

Bropuunble  OTCTOMHMKM W WIOYIUIOTHUTENU. (CTOYHAsA  KUIKOCTD,
BBITEKAOIIAs U3 a9POTEHKOB, COJEPKUT OOJIBIIIOE KOJUYECTBO WA, a MPOIIe/Ias
OMOPUILTPBI — OUOIIIICHKY .

JI71s1 ee OCBETJIEHUS COOPYKAIOT BTOPUYHBIE OTCTOMHUKH, T/I€ aKTUBHBIA WUIT U
YaCTHIIBI OTPAOOTaHHOU OaKTepUATHLHOM IJICHKHU OCaXIAI0TCH.

KoHCcTpykiluss BTOPUYHBIX OTCTOMHHMKOB TIOYTH HE  OTJIMYACTCA  OT
KOHCTPYKIIMK  TMepBUYHBIX. OHUM  Takke  OBIBAIOT  TOPU30HTAJIbHBIMU,
BEPTUKAIBHBIMU U PauaIbHBIMU.
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Puc.1.2.8. Ilnan coopyxeHui MOTHOW OHMOJIOTMYECKOM OYMCTKH B adpOTeHKax: 1 — momada
CTOYHOH BOJBI; 2 — NBYXBSPYCHBIH OTCTOWHUK; 3 — a9POTEHK; 4 — BTOPUYHBIN OTCTOMHMK; 5 —
HACOCHasl cTaHUus; 6 — mojaya BO31yxa; / — BBIMYCK CTOYHBIX BOJ; 8 — HUPKYIALUOHHBIN
AKTUBHBIA WIT, 9 — N30BITOYHBIN aKTUBHBIN WII.

1.2.5. Coopy:keHusi 00padoTKM ocaaka.
1.2.5.1. IByxbsipyCHbIe OTCTOMHUKHU (3MLLIEPHI).

JIByXBbApyCHBIE OTCTOMHUKH (pUC.) COOPYKAKOT JUIsI OCBETJIEHHS CTOYHOMH
KUAKOCTH, COpaXMBaHUsI U YIUIOTHEHMsI BbINABIIETO ocanka. OHU MpeacTaBIsioT
co0ol TUIMHAPUYECKON WU TPSIMOYTOJbHON (OpPMBI pe3epByaphl, B BepXHEH
4acTH KOTOPBIX PACMOJIOKEHBI OJJUH UJIU /1B OCAJOYHBIX KeJI00a, BHIMOIHSIIONINE
(GYyHKUHMMA TOPU3OHTAIBHOTO OTCTOMHUKA. B keno0 BeImagaroT U3 BOAbl (IIpH
HEOOJIION CKOPOCTH €€ JBWKEHHMS]) B3BEUICHHBIE BEIIECTBA, KOTOPbIE
IIPOBAJIMBAOTCA YEpE3 LIEIU B WIOBYIO KaMepy ISl IEPETHUBAHMSL.
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Puc.1.2.9.CniapenHsblii ABYXBSAPYCHBIA OTCTOMHUK: 1 — ocaounbie xkeno0a, 2 — THIIIOCTHAs
Kamepa, 3 — menu, 4 — BOJAOCIUBHBIE Ke00a, 5 — uioBas TpyOa, 6—-BbITYCKH COPOKEHHOTO HJIA.

1.2.5.2. MeTaHTEHKH.

MeTaHTeHKaMi  Ha3bIBAIOT pe3epByapbl OOBIYHO LMWJIMHAPUYECKOW WIH
OpsIMOYTOJIBHOM  ()OpPMBI, B KOTOPBIX MPOHCXOAUT COpaXKMBAaHUE OCAJKa,
IIOCTYNAIOIIETO M3 IEPBUYHBIX M BTOPUYHBIX OTCTOMHUKOB. llomywarommiics B
pesyibrare OpOKeHUs ocajka Tra3 coOupaeTcss B Ta30BOM  KOJIIAke,
pPacnoJIoKEHHOM B BEPXHEW YaCTH T'a30HENPOHULAEMOTO NMEPEKPBITHS, OTKyAa MO
ra3onpoBOJy OTBOAWUTCA A MCHOJIb30BaHUSA. COOpYKarOT METAHTEHKH U3
&KeJe300€TOHa, OHM HMMEIT KOHM4Yeckoe naHuie. [l yckopeHust mpoiiecca
OpO’KeHUs 0CaJOK MOJOTPEBAIOT U IIEPEMEILINBAIOT.
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Puc. 1.2.10. MeraHTeHK C HENOABMXHBIM IEpeKpbITUEM: 1 — cMOTpoBOH JOK; 2 —
razonpoBoja d = 200 MM 151 3arpy3KH OCAIKH U aKTHBHOTO WJja; 3 — MpoIesuiepHas Melanka; 4
— nepenuBHas TpyOa; 5 — TpyodonpoBox d = 250 MM IS 3arpy3KH OCaJKU U aKTHBHOTO MJja; 6 —
WH)KEKTOp JUIS TOJ0TpeBa MeTaHTeHKa;, 7 — TtpybompoBox d = 250 MM Ui BBITPY3KH
COpPOKEHHOTO OCafKa.

1.3. BHyTpeHHUIT BOAONPOBOA M KAHAJIM3AIUS 3TAHUI.
1.3.1. BononpoBoHbIE CETH KUIBIX PAIHOHOB 1 MIUKPOPAiiOHOB.

I'opoxckass BOJONPOBOAHAS CETh COCTOMT M3 MAaruCTPaIbHBIX M pac-
IpEeIeIUTENbHBIX TPYOOIPOBOAOB. MarucTtpanu ciykaT [uid [OJadyd BOJbI
TPAH3UTOM B OTJEJIbHbIE pallOHbI TOPOJA U Ui CHa0KEHUS BOJOW MPUMBIKAIOLINX
K HUM TeppuTopuil. PacmpenenuTenbHble CETH NOAAXOT BOJLY HENOCPEICTBEHHO
noTpeduTensIM W K IOXKapHBIM THApaHTaM. PacnpenenuTenbHble  CeTH
IIPOKJIAJIBIBAIOT 110 BCEM YJIMLIAM BJOJIb 3JaHUN WM MEXKY HUMMU.

IIpy crutomHOM 3aCTPOMKE YIMI M IPOCHEKTOB BHYTPEHHHUE BOIOIPOBOJIBI
31aHUN TNPUCOEIUHSIOT HEMOCPEACTBEHHO K YJIMYHOM CETH BOJXOIIPOBOAA IpHU
IIOMOIIM JOMOBBIX OTBETBIICHMM. Ecinm 3maHus pasMelieHbl BHYTPH KBapTaia,
HEIMOCPEACTBEHHOE NPUCOEAUHEHNE JOMOBBIX OTBETBICHHW K YJIWYHBIM CETSIM
HEBO3MOXKHO, II03TOMY IIPOKJIAABIBAIOT JBOPOBYIO CETh BOIOIPOBOAA, OT KOTOPOU
Y yCTPAuBaIOT BBOJBI B 31aHUS.

IIpy COBpEMEHHOM MacCOBOM CTPOMTENBCTBE 3aCTpOMKa TOPOJOB U
HACEJICHHBIX MECT OCYILECTBIIAECTCS IIyTEM CO3JAaHUS KPYIHBIX KBapTaJOB U
MUKpPOpPAlOHOB, BKJIIOYAIOIIMUX B Ce€0sl KWIble 3/1aHUs, KyJIbTYpPHO-OBITOBBIE
YUPEXKACHUS, CIOPTUBHBIE TUIOLIAIKU U 3€JICHBIE HACAXKICHUS.
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Bo3Hukaer HOBOoe TOHSATHE — MHKpOpaioHHas (BHYTPUKBApTaJIbHAS)
BOJIONIPOBO/IHASL CE€Th, COCTOAIIAS M3 MAarUCTPajbHBIX M PACIPEACITUTEIBHBIX
TpyOOIPOBOIOB.

Puc. 1.3.1. Cxema BHYTPHKBApTAILHOW BOJOMPOBOAHON ceTH: [ —ynu4Has
BOJIOTIPOBO/IHASL CETh; 2 — BHYTPHUKBAapTaJibHAsi CETh C BBOJAMH B KaXAo€ 37aHue; 3 —
yacTUYHAs MPOKJIaAKa TpyOONPOBOJOB uepe3 3[aHusl TPAH3UTOM; 4 — KOJIOALBI Ha

Hapy>KHOU CETH; 5 — Hapy)KHbIE OJMBOYHBIC KPaHbl HA BHYTPEHHEH ceT; 6 — KOJOoAmbl Ha
BHYTPUKBAPTAJIbLHOU CETH.

Jlnis cHaOkeHus: BOAONM MHUKPOpAOHOB MpPEayCMaTpUBACTCSI MUKpOpailoHHas
cetb (puc.l.3.2.a), cocTosimas W3 BBOJA, COCIUHAIONIETO  HAPYKHYIO
BOJIONIPOBOJIHYIO CE€Th CO 3/aHueM IeHTpasibHoro TerioBoro myHkra (LITII), u
KBAapTaJbHOM CETH, TpaHcTiopTUpyromen soay ot LTIl k rpynnam 3ganuil wim ot-
JEeIbHBIM JToMaM. [Ipu 3HaAUMTENBHBIX pa3Mepax KBAapTajlOB MHUKPOPAWOHHAS CETh
o0ecreynBaeT U MOXkKapHbIE HYXK/bI, TOSTOMY Ha HEMl pa3MelaloTcs IOoKapHbIe
THJIpaHThl Ha paccTosstHUM He Oojee 150 M apyr oT Apyra B MecTax, YAOOHBIX
JUIS1 IOIBE3/1a MOKAPHBIX MAILIKH.

MukpopailOHHbIE CETH MPOKJIAJbIBAIOT MO BHYTPUKBAPTAIbHBIM MPOE3JAaM
napajuiebHO 3JaHMSAM Ha paccTossHuM He MeHee 5—10 M B 3aBHCHMOCTH OT
matepuaina Tpyo. CeTu BOAONpOBO/a pa3MEIIaloT Ha PAaCCTOSIHUM He MeHee 1,5 M oT
TEIUIOBOM  CETH,  KAHAIM3AIMOHHBIX  TPyOONpOBOJOB  MpU  JUAMETPE
BofonpoBoaHON cetu 10 200 MM u He MeHee 3 M mpu OOJBIIEM JAMAMETpe: Ha
paccTosiHiM 1 M OT ra3ompoBOJOB HU3KOrO, cpennero aasienus (no 0,3 Mlla) u
CUJIOBBIX KabOenei; 0,5 M — oT kabeneit cBs3u. [lpu mapamienbHOM TpoKIaaKe
TpyOonpoBogoB  nuamerpoM 300 MM  paccTOsIHME  MEXIy  HapyKHOU
MOBEPXHOCTHIO TPYO OKHO ObITh HE MeHee 0,7 M, 4TO 00ecreyuT BO3MOXKHOCTh
MOHTa)Xa U PeMOHTa TPyO MpU aBapuH HA OJJHOM U3 HUX. J{JI1 yMEHbIlIEHUs CTPO-
UTEJIbHON CTOMMOCTH KEJIATEJIbHO MPOKJIAAbIBATh BOJOIIPOBO B OJTHOW TPAHILIEE C
TEIUIOBBIMU CETSMU M TOpPSYMM BOJOCHaOkeHueM (puc. 1.3.2 B), HCHOIB3ys
NOABaJbl M TEXHUYECKUE TOAMNOJbS 3JaHUN JUIsi TPaH3UTHOM MPOKIAAKU
TpyOOIIPOBOIOB.
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B Oonpimux mMukpopaiioHaX CO 3HAUUTEIbHBIM KOJIMYECTBOM KOMMYHHUKAILIMI
1€JeCO00pa3HO HCMOJIb30BaTh MPOXOJHBIE WA TMOJIYNPOXOJHBIE KaHAJbL.ITO
MO3BOJISIET TaKKE€ YMEHBUIUTH 3aTPaThl HA PEMOHT U 00CTY>KHBaHUE WHKEHEPHBIX
KoMMyHuKaiuil. [Ipu npoknaake TpyO B TyHHENSX PacCTOSIHME OT CTEHKH TPYObI
JI0 BHYTPEHHHMX TOBEPXHOCTEW TYHHENS U JIPYTUX TPyOONpOBOAOB MPUHUMAETCS
He MeHee 200 mm.

B HacTosimee BpeMs MIMPOKO UCHOIB3YIOT HENPOXOAHBIE KaHAIBI U
npoxoausie TyHHeyn (puc. 1.3.2 1). Kanamsl mpoKIagpIBalOT OT IEHTPAIBHOTO
TEIJIOBOTO MYHKTA K 3JJaHUSM TaK, YTOOBI MUHUMAIHHOE PACCTOSTHUE MEK/y CTCH-
KaM¥ KaHalla U 37jaHueM Obuto He MeHee 5,0 M; 10 CTBOJIOB I€PEBhEB — HE MEHEE
2,0 M.

Puc. 1.3.2. MukpopaiioHHOe BOJOCHAOXEHHE: a — TMHUTAHHUE 3JaHUN Yepe3 IEeHTPATbHBIN
TEIUIOBOM TYHKT, O — WHIWBUIAyadbHOE TMOAKIIOYCHHUE 3JaHUH; B — MPOKIAJKA
TpyOOIIPOBOJIOB B OJHOM TpaHIee; T — MPOXOJHOW TyHHENb: 1 — KBapTanbpHas ceTh;, 2 —
[EHTPAJIbHBIA TEIUIOBOW MYHKT, 3 — paclpeaenuTellbHas HapyKHas CeTh; 4 — KOJOJel ¢
TUAPAHTOM; 5 — UHAMBHUAYaAJIbHBIN BBOJ; 0 — yJIHW4YHAs BOJONPOBOJHAS CETh; 7 — OOCHINKA
MECKOM; 8 — IUPKYJISIUOHHBIN TPyOONPOBOJ TOPSYEro BOAOCHAOXKEHUs;, 9 — Momaromui
TpyOOIpoBO ropsiuero BojgocHabxkeHus; 10 — TpyOompoBoa xosiogHOTO BOojocHaOkeHus; 11
— TpyOonpoBoasl oromieHus; 12 - Tpybodunbstp; 13 — xabemm cBa3u; 14 - cumoBble
aJIeKTpUYecKue kabenu; 15 — razonposon

['myOuna 3anoxenust TpyO (10 Hu3a TpyObl) mpuHHMaerca Ha 0,5 M Oombiie
pacyeTHON IIyOMHBI MPOMEP3aHUsl, IPH 3TOM YUYUTHIBAIOT BHEIIHUE HArpy3KH OT
TPaHCIOPTa U YCJIOBHS MEPECEYEHUS C IPYTUMU MOI3EMHBIMU KOMMYHHKALUSMU.
Jlnsa mpenynpexaeHuss HarpeBaHHUsl BOABI B JIETHEE BpeMs IIyOMHA 3aJI0KEHUs
npunumaercss He MmeHee 0,5 M oT Bepxa TpyO. Ilpm mepeceuenuu ¢ Apyrumu
TpyOONIpOBOJAMH 3TO pPAacCTOSHUE JOJKHO ObITh He MeHee 0,2 M, npu
nepeceueHun kaoeneit — 0,5 m.

32



HapyxxHble ceTu  BOJONPOBOJAA, IPOKJIAAbIBAEMBIE HAa  TEPPUTOPUHU
MPOMBIIIUICHHBIX MPEANPUATH, OOBIYHO TMOJAIOT BOAY M JJISI HAPY>KHOTO
M0KapOTYLIEHHUS, IOATOMY Ha HUX yepe3 150 M yCcTaHaBIMBAOT TUAPAHTHI.

1.3.2. Haznayenue, kjaccu(pMkamusa ¥ OCHOBHbIE 3JIEMEHTbl BHYTPEHHET 0
BOI0IIPOBO/IA.

BHyTpeHHUM BOJOINPOBOIOM HA3bIBAETCS COBOKYMHOCTh HHKEHEPHBIX
YCTPOWCTB B 3[IaHWW, COOPYKCHHH, MPETHA3HAYCHHBIX IS TMOJA4Yd BOJBI TOJ
HAIOPOM OT HAPY>KHBIX UCTOYHHKOB BOJIOCHAOKEHMSI (HAPYKHOM BOJOMPOBOTHON
CETH, CKBOKHUH U T. JI.) K BOJOPa300PHBIM TOUKAM.

[To Ha3HaueHWIO BHYTPEHHHE BOJIOMPOBOJBI PA3NCISAIOTCS Ha CIEMYIONUe
BHUJIbL: XO35IMCTBEHHO-TIUTHEBOM, TPOU3BOACTBEHHBIN, TPOTUBOITOXKAPHBIN.

BHyTpeHHHUI BOJIOIPOBOI COCTOUT M3 CIEAYIOMUX 3aeMeHTOB (prc.1.3.3.).
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Puc. 1.3.3. OcHOBHBIE 3J€MEHTHl BHYTPEHHETO BOJAONPOBOAA: | - BBOA BOXONMPOBOAA B
3MaHue; 2 - BOJAOMEPHBIM y3es; 3 - HAacOCHas YCTaHOBKA; 4 - Marucrpaib;, 5 - CTOSIKH; 6 -
NOJBOJIKU K mpubopam; 7 - Bogopa30opHbie NMpHOOpHL; § - BOJAOHAMOPHBIA 0ak; 9 - moxkapHble
kpanbl; 10 - BeHTwnm; 11 - oOpaTHble KiamaHbl, 12 - TMOJMBOYHBIN KpaH; 13 - HapyXHBIA
KOJIOZELI.

1.2.3. CucteMbI U cXeMbl BHYTPEHHET0 BOJIONPOBOA.

CucrtemMoll BHYTPEHHErO0 BOJAOIPOBOJIa HA3bIBAETCS KOMIUIEKC HHYKEHEPHBIX
YCTPONCTB, 00ECIEUNBAIOIINX M0AaYy BOJBI K JIFOOOMY MECTY BOJIOTOTPEOICHHS B
3[laHUU.

B 3aBucHMMOCTH OT TapaHTHMHOTO HANOpa B HAPYKHOW BOJONPOBOJHOW CETH
pa3MYaloT CIEAYIOUIME CHUCTEMbl BHYTPEHHHX BOJOMPOBOAOB IO CIOCOOY

33



CO37aHusl TOTPEeOHOTO HaAmopa B HHUX: 0€3 TOBBICHTEIBHBIX YCTAaHOBOK; C
BOJIOHANIOPHBIMU Oakamu (0€3 HAcOCOB); C IIOCTOSIHHO WM TEPUOAUYECKU
JNEUCTBYIOIIMMH HACOCaMM; C BOJOHANOPHBIMU OakaMd W TEPUOJUUYECKH
JEUCTBYIOLIMMH HACOCAMU; C THEBMATUYECKON YCTaHOBKOM.

BHyTpeHnHuU BOJNOMNMPOBOI, NEUCTBYIOII UM oe3
NOBBICUTEIbHBIX YCTAHOBOK IO HAIOPOM HAPY>KHOTO BOOINPOBOJIA
(puc. 1.3.4 a), coopykarmT B TOM CJIy4ae, KOI/Ia HAmop B HAPY)KHOM BOZIOTIPOBOJIC
BCETJa JIOCTATOYEH I TOJa4d HEOOXOAMMOTO KOJMYECTBA BOJABI K HambOosee
yJIaJICHHBIM U BBICOKOPACTIOIOKEHHBIM BOIOPA300PHBIM TOUKAM.

BonompoBoag ¢ BogoHanmopHBM Oakom 0e3 Hacoca (puc.
1.3.4 6) npUMEHSIOT B TEX CITy4asX, KOTJla HAllop B HApYyKHOH ceTu oOecreynBaeT
noJavyy pacuyeTHOrO0 KOJMYECTBA BOJbI B Yachl HAMMEHBIIIETO MOTPEOJICHUS] BOIbI.
Bona, moctynuBmiast B 6ak HOUBIO, PaCXOyeTCsl U3 HETO B THEBHBIE YaCHI.

Boponanopsbie 0aku cOOpYXarOT Takke B CIlydyae HEOOXOJUMOCTH CO3/IaHUs
3araca BObl WJIU JIJIsl 00€CTieYeHus TOCTOSIHHOTO HArlopa y BOJ0Pa300pHBIX TOUEK.

BononpoBon C MOBBICHUTENbHOMH ycTaHOBKOU  0e3
BOJIOHATNIOPHBIX 0akoB (puc. 1.3.4 B) MPUMEHSIOT TOI/Ia, KOT/Ia HAPY)KHASI CETh MOXKET
BCErja o0ecreynTh Mojavdy TpeOyeMoro KOJMYECTBa BOJIbI, HO HAIMoOpa MOCTOSHHO
VI MIEPUOANYECKHU B HEM HE XBATAET, & PEKUM BOJONMOTPEOJIEHNUS PAaBHOMEPEH.

Ecnu Harop B Hapy»HOM CeTH HEIOCTATOUEH MEPUOJUUECKH, TO YCTAaHOBKA OyAeT
ABTOMATUYECKH BKJIFOYATHCS B OMpesiesieHHbIe Yackl. HacocHast ycTaHoBKa, Oymydun
o0opymoBaHa pese, JUIsi aBTOMAaTUYECKOTO BKJIIOYCHHUS W BBIKIIOUYCHUS MOXKET
JEeWCTBOBATH MEPUOANIECKH.

BononmpoBoa ¢ HacocaMM U BOJOHANOPHBIMU OakKaMu
(puc. 1.3.4 T) IPUMEHSFOT NIPH ITOCTOSTHHOM HEIOCTAaTKEe HAropa B HApY>KHOW CETH.
[Ipu 5TOM HacocHasi yCTaHOBKAa JIEHCTBYET MEPUOJUYECKH, TOJaBas BOAY K
BOJIOTIOTPEOUTENSIM U TOMNOJHSSI BOAOHANopHble Oaku. [lepmoguyHocTh neicTBus
HACOCHOW YCTAHOBKH JIOCTUTAETCSl aBTOMATHYECKH IMPH MOMOIIU MOIUIABKOBOTO
pene B Oake.

BononpoBoa cnHHEeBMAaTUHUYECKOMN ycCTaHOBKOW NMPUMEHSIOT B
TEX K€ CIIydasiX, 4YTO U BOJOIPOBOJI C HACOCOM M HANOpHBIM 0akoM. B sToMm ciryuae
BMECTO OOBIMHOTO 0aKka YCTaHABIMBAIOT BOJOBO3AYIIHbIE OaKkd WM OTAEIBHO
BO3YILIHBIA U BOAsHOM Oaku (puc. 1.3.4 0).

30HHOE BOAOCHaOXKeHHE. BomompoBOMBI BHICOKMX JKHUJIBIX 3JaHUNA OOBIYHO
JIENATCA O BBICOT€ HA 30HBL. HIDKHHME 3TaKM NUTAIOTCS HEMOCPEACTBEHHO OT
HapYy>KHOr'0 BOAOIMPOBOJA, B BEPXHHUE K€ 3TAKU BOAY MOAAOT HacocamH (puc. 1.3.4
€, K, 3). B 37aHMSX MOBBIMIEHHONW 3TAXXHOCTU OIHA 30HA OOCITYKHBACT TPUMEPHO
10—14 »sraxeli; mpu STOM AaBIEHHWE B HIDKHUX JTaKaX 30HBI XO3SMCTBEHHO-
MUTHEBOTO BOJIOMPOBOJIa HE JOJKHO MPEBBIIATh 5 amm U MPOTUBOMOKAPHOTO —
6 amm.

a) 0)
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Puc.1.3.4. Cxembl BHYTPEHHHX BOJIOIIPOBOJIOB. @ - MPH MOCTOSHHOM JIOCTaTOYHOM Harope; 0 -
Ipy NEPUOIUYECKOM JOCTAaTOYHOM Hamope, ¢ 0akoM M 0e3 Hacoca; B - MPH MEPUOJUYECKOM
HEJJOCTaTOYHOM Harope, ¢ HacocoM 0Oe3 0aka; I' - MpU MOCTOSIHHOM HEIOCTaTOYHOM Harope, ¢
HACOCOM U OaKOM; [T - TIPH TIOCTOSIHHOM HEIOCTaTOYHOM HArope ¢ THEBMATHYECKOW YCTaHOBKOM; € -
30HHBIE JUI MHOTOATXHBIX 3[aHUM IMpPU MOCIEeI0BATEILHOM MMoaue BOJBL; K - MPU MapajieIbHON
nojiaue BOJIBI; 3 - TO K€ MPH M0/Ia4€ OJJHUM HACOCOM BO BCE 30HBL: | - CTOSIKM C OTBETBJICHUSIMU K
BOJIopa3bopam; 2 - 3armopHbIe KPaHbl U BEHTWIH; 3 - MaruCTpaJibHbIe TPYOBI; 4 - CITyCKHOM KpaH; S -
BoJOMep; 6 - Hacoc; 7 - oOparHbli knamaH; 8 - Oaku BojsHbIC; 9 - BoO3mymHbIi Oak; 10 -
BO3JIyXOCITYCKHOU KpaH; 11 - mpemoxpaHuTeNbHbIN KiamaH; 12 - ¢kaThlii BO3AyX (0T KOMITPEccopa);
13 - BomoMepHOE CTEKIIO.

CxeMbI ceTent BHYTPCHHHUX BOJOIIPOBOAOB IIPOCTBI 1 DOKOHOMHUYHEI B TEX ClIydasX,
KOTJ]a CAaHUTAPHBIE Y3JIbI U BOJOPA30OPHBIE TOYKH CTPYIITUPOBAHBI B OMPEIEIICHHBIX

MECTaxX M PaCIIOJI0KEHBI APYT HAJ IPYTOM.
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BopnorpoBosiHbie cUCTEMBI MOAPA3IEISIOT HA CUCTEMBI C HWKHEW WIM BEPXHEU
pa3Boakoil. [Ipu HMKHEN pa3BOJKE MArMCTPAIb IPOKIAIBIBAIOT B MTOIBAJIE MIPEUMY-
HIECTBEHHO TOJl TOTOJKOM IMOJBAJIa UJIM B NIEPBOM 3Taxke 3/aHus (O] OJIOM) B
CrequanbHOM KaHase. Takyr TpacCHpOBKY CETH IIMPOKO NMPUMEHSIOT B KUJIBbIX U
oO11ecTBeHHbIX 31aHusAX. [Ipu BepxHell pa3BojKe MarucTpaib MPOKIAIBIBAIOT MO/
MOTOJIKOM BEPXHEro 3Taka WIM B YEpJAYHOM NOMENICHWU. BepxHss pa3Boaka
HEeyJlayHa TeM, YTO NpPHU YKJIAJKE MarucTpajlid Ha 4epaake HeoOXOIMMO YTEIUISTh
MarucTpajib JUisl 3allUTbl €€ OT IPOMEpP3aHus, a NPU aBAPUU BO3MOXKHO
IIPOCAYMBAHUE BOJIBI YEPE3 MEPEKPHITUSL.

Bepxntoro pa3Bonky (puc. 1.3.5) OOBIMHO NPHUMEHSIOT B IPOU3BOJICTBEHHO-
KOMMYHAQIBHBIX TPEeanpuaTusx (0aHsX, MNpavyeyHblX) W B MPOU3BOACTBEHHBIX
3JTaHUSIX OTKPBITO, TTO (hepMaM U CTEHAM 3JIaHUH.

[Ipn 30HHOM BOJONPOBOAE YCTPAWBAKOT CMEIIAHHBIE CUCTEMbI — C HIDKHEU
PAa3BOAKOM JJIsI IEPBOM 30HBI U C BEPXHEN — JJIs1 BTOPOU Y TTOCIIC Y IOIINX.

BHyTpeHHMEe ceT yCTpauBarOT TYIMUKOBBIE WM KOJIBIIEBBIE, C IBYMsI UK OoJiee
BBOoJIaMu (puc. 1.3.5). [IpenmyIiecTBO KOJIBbIIEBOM CETH 3aKIH0YAEeTCS B €€ OOJIBIION
HAJIeKHOCTH B OTHOIIEHHUU OecriepeOOoMHOCTM Tojauu BoAbl morpedutessimM. [lpu
aBapuu B KOJIBLIEBOM CETH MOXHO BBIKIIFOYMTh aBApPUMHBIN ydacTok 0e3
MIPEKPALLEHUS TOJaYH BOABI IO OCTAJIbHOM YacTH CETH.

TynukoBbie CeTH PUMEHSIOT I1aBHBIM 00pa30M B TEX 3[aHUSIX, € JOITyCKAeTCs
NepephiB B TO/a4€ BOJABI B CiIydae BBIXOJAa W3 PA0OThI YacTH WM BCEH CETH
BOJIOTIPOBOa. KoJbIleBbIE CETH BOMOCHAOXKEHWSI YCTPaWBAIOT B 3IaHUSAX, TJIC
HEJIOMYCTUM TIePEpPhIB B BOJOCHAOKEHWM (HAlpUMep, B MPOU3BOJICTBEHHOM
MPEANPUATHH, KOTJA HAPYIICHHE TEXHOJIOTHMYECKOrO MpOLEcca U3-3a OTCYTCTBUSA
BOJIbI MOKET BBIBECTH U3 CTPOsi 0OOPYJOBAHUE), @ TAKKE B BHICOTHBIX 3/IaHUSIX, B
OoJbHHUIAX, OAHSIX U T. 1.

X

1.3.5. Cxembl BHYTPEHHHX BOJIONIPOBOJIOB: a - TYINHKOBAas C BEPXHEH pPa3BOAKOM
Marucrpaiei; 0 - KolblieBas C HIDKHEH pa3BOJKON maructpaneii: 1 - Bogomep; 2 - moIBOAKA K
npubopam; 3 - pacmpenenuTenbHBIM TpyOompoBonx (cTosik); 4 - BBOA B 3/aHUE;, O -
MarucTpalbHbIi TpyOOmpoBOA; 6 - KOHTPOJBHO-CIYCKHOM KpaH; 7 - HamopHbli Oak; 8§ -
MOTUTABKOBBIM KJIAIaH.

1.3.4. CxemMbl BHYTPEHHEH CeTH ropsiuero BOJA0OCHAOKEHUsI.
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Br160p cxeMbl ceTu BHYTPEHHETO TOpsSdYero BOJOMPOBOJAA 3aBUCHUT OT THIIA,
HA3HAYEHUS] U KOHCTPYKTUBHBIX OCOOEHHOCTEH 3/1aHWf, a TaK K€ OT MPHUHATHIX
YCTPOMCTB JJIsl IPUTOTOBJICHUS FOpsYe BOBI.

PaccMoTpuM yCcTpOMCTBO M HEKOTOpble  OCOOEHHOCTH  paboOThl  ceTei
BHYTPEHHETO TOPSYETo BOJIONPOBO/IA.

Cetu  BHYTpPEHHEIO ropsiyero BOJIOTIPOBO/IA no Marepuaiam,
YCTPOMCTBY, TNpUMEHSIEMON  apMarype U paboTe CXOAHBI C  CceTaMH
XOJIOJHOTO BOJONPOBOJA (32 MCKIIOUEHUEM UUPKYISALHOHHBIX cucteMm). Kak
OTMEUAJIOCh BBIIIE, MPEANOYTCHHUE OTHACTCS TYMHKOBBIM CETSIM  C HIDKHEH
pPa3BOJAKOM, KOTOpbIe pabOTalOT AaHAJIOTMYHO TYMUKOBBIM CETSIM XOJIOJHOTO
BOJOMpPOBO/A, TaK KaK TaKWe CeTH JCLIeBJIe IO KamUTaIbHBIM U
OKCIUTyaTallMOHHBIM  3aTpaTaM. Jlaxke KpymHbIE CETH TOpPSYEro BOAOMPOBOJA
UMEIOIINE OonblIie  TPOTSHDKEHHOCTH ~ TOPU3OHTAJIBHBIX YYaCTKOB, MIpU
MOCTOSIHHOM PEXHME BOJIOMOTPEOICHUS CIIETyeT JIeTaTh TYMKOBBIMU.

[IpuMeHeHre TUPKYISIIIMOHHBIX CXEM BbI3bIBAETCS HEOOXOUMOCTBIO CO3JJaHUs
MOCTOSIHHBIX PAaCUYETHBIX TEMIIEPaTyp y BOJOPa300pHBIX MPUOOPOB MOTpeOUTENEH B
1000 MOMEHT BPEMEHH. JTO TOJIOKEHHE OCOOEHHO BaXXHO Ui 3/IaHUH, HE
UMEIOLIUX TOCTOSIHHOIO peXuMa BOAONOTPEOICHHs, B KOTOPBIX IEpEphIB B
ropsiYeM BOJIOCHAOKEHUH MOXKET HapyUIUTh HOPMaJbHYIO padboTy (BogoJieueOHbIe
KaOWHETHI, XUPYPTrUYECKUE OTACIICHHUS OOJBLHHUII U T. I1.).

Hupkynsuus BOABI B CHCTEME MOXKET OBbITh €CTECTBEHHOW WM TMpH-
HYJAUTEIIBHOM.

Hupkynsaunonusli TpyObompoBon (puc. 1.3.6, @ — IWITpUXOBBIE JHUHUM)
IPUCOEANHSIOT K KOHLIEBBIM TOYKaM pacHpelenuTesIbHOl ceTu. B pesynbrare
OCTBIBAHUS BOJBI O IYTH €€ JABMXKEHHUS, CO37aeTCsS PA3HOCTh BECOB CTOJI00B BOJbI
B ropsyux H o0OpaTHbIX TpyOompoBonax. boree xonoaHas Bojma CTpeMHTCS
3aHATh HUXKHEE MOJIOKEHUEe, a ropsyas — BepxHee. Takum oOpa3om, co3naercs
UUPKYJSIIUS  BOABI, M OHAa 1O OOpaTHOMY TpyOONpOBOAY TOCTYyNaeT B
BOJIOHArpeBaTeb, I7I€ MOJIy4aeT HOBbIE MOPIUHU TEIIa, HAarpeBasch 10 PacueTHON
TEeMIIepaTyphl.

B ToMm ciiydae, korjla €CTeCTBEHHbI HANOpP HEAOCTATOYEH, NIl MPEOI0TICHUS
CONpPOTUBIIEHUH B Tpybax, apmarype u 0OOpyJOBaHMM Ha OOpaTHOM
(UMPKYJSUUOHHOM) TpYOONpOBOAE TMepes, BOJOHArPEBATEIEM YCTAaHABIMBAIOT
CHeNHaIbHBIN IUPKYISAIHMOHHBINA Hacoc (puc.1.3.6, ).

HupkynsunoHHbIE TPYObI MPOKIIAABIBAIOT MAPAIJICIIBHO PACIIPEIeTUTENbHbIM,
IIPU 3TOM HA TOPU3OHTAIBHBIX YUaCTKAaX HIKE UX.

Jlnis oGecniedeHus: yaaleHus BO3AyXa U CIIyCKa BOJbI TPYObl MPOKIAIbIBAIOT C
ykioHoM He MeHee 0,002.

[Ipu BepxHeil pa3BoaKe MarucTpalib MPOKIAABIBAETCS MO YEPIAKy COBMECTHO C
TpyOaMu OTOIUIEHUS B OOIIEH U30JISILIMK WK MO TOTOJIKOM TTOMEILIEHHUS, €CITU 3TO
JOMYCTUMO IO apXUTEKTYPHO-3CTETHUECKUM TpeOOBaHUSAM (ITPOMIIEXH, OAHU U T.

1.).

a) 0)
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Puc.1.3.6. CxeMbl cUCTEMBI TOPSIYEro BOJOMPOBO/IA: @ - C €CTECTBEHHOW UPKYIIALuUEit; O - ¢
HACOCHOM MUPKYJsUe: 1 - koTen, 2 - pacupeneauTenbHas CeTh, 3 - MUPKYISIITUOHHAS CETh, 4 -
oOpaTHbIE KJIaNaHsbl, 5 - TUPKYISIMOHHBIN HACOC.

[Tpu HWKHEN pa3BOJKE MAaruCTPaIX MPOKIAABIBAIOTCS O] MTOTOJKOM TI0/IBajia
VI B TIOJIMTOJIBHBIX KaHaJax.

CTosiki, TMOABOAKK K MPUOOpaM MPOKIAJBIBAIOT OTKPHITO — II0 CTEHaM,
MEPETOPOIKAM WIIH CKPHITO — B O0po3aax, HUMIaxX, kaHanax. CKpbeITas mpoKJIaaKa
NPUMEHSIETCS B 3/IaHUSIX C TOBBILIEHHON CTENEHbIO 0JaroycTpoicTna (T. €. B TOM
cily4ae, KOrja Jpyrue MHKEHEPHbIE CETU MPOKIAABbIBAIOTCS TaKxkKe CKpbITO). [lpu
CKpBITOW MPOKJIAJIKE B MECTaX YCTAHOBKU apMaTypbl U Pa3beMHBIX COETUHEHUMN
JOJKHBI OBITh HUIIM CO CMOTPOBBIMU Jitokamu. CpelicTBa KperieHus: TpyO Takue
e, KaKk U JIJI XOJOJIHOI0 BOAOIPOBOia. PaccTosiHue MEXly CTEHON U Hapy>KHOU
obOpa3yroliel TpyObl WK ee U30JAIKel 10KHO ObITh 30—40 M.

3anopHasi, BoJopa30opHasi, peryaupyromias u npovas apMaTypa, IpuMeHseMas
B CHCTEMaXxX TOPSYETr0 BOJIOMPOBOJA, JOJKHA OBITh YCTOMYMBOW K BO3ACHUCTBUSM
ropsi4eu BOJBI.

3anopHble YCTPOWCTBA JOJKHBI yCTAaHABIMBATHCA: a) Y OCHOBAaHHMMA BCEX
CTOSIKOB B 3JIaHMSIX BBICOTOW 3 3Taka W Oojiee; 0) Ha BCEX OTBETBICHUSX OT
MarucTpaliei; B) Ha OTBETBJICHUSX B KBAPTHUPY; I') HA OTBETBIICHUSX, MUTAIOIINX 5
u Oosiee BOAOPa300PHBIX TOUCK.

Jlist cmycka BO3[yXa MpU BepxHEH pa3BoJKe (€CIM OTCYTCTBYIOT BEpXHHUE
0aKu-aKKyMYJISITOPbI) YCTaHaBIMBAIOT aBTOMATUYECKHE BO3JAyXOOTBOAYMKHU. B
CUCTEMax C HIDKHEM pa3BOJKOM yJaJeHHe BO3JlyXa OCYLIECTBISIETCS uepe3
BEepXHHUE Bojopa3z0opHbie Tpubopsl. Jljig cmycka Boabl U3 TPyOONMpPOBOJOB M
000pYyI0BaHUS CUCTEMBI YCTAHABIIUBAIOT CITYCKHBIE KPaHHbI.

B nensix npenorBpaiiieHss oOpaTHBIX TOKOB BOJIbI YCTAHABIMBAIOT OOpATHbBIE
KJIalaHbl: HAa TOABOJKAX XOJOJHOW BOJBI K BOJOHArpeBarensiM; Ha
MUPKYJISIIMOHHOM  TpyOONpoBOJE B MECTe€  NPHUCOCAWHEHUS  €ro K
BOJIOHATrpPEBATENIO; HA TOJBOJKAX K TPYNIOBBIM CMECHTEISIM U B JAPYTHX
HEOOXOMMBIX MECTaX.

Jlyist yaeTa pacxojia Topsideii BOJIbI yCTaHABIUBAIOT TOPSYEBOIHBIC KAMEPhI WITH
TerioMephl. OTANYreM TOPSYSBOIHBIX BOJOMEPOB OT XOJIOTHOBOJHBIX SIBIISCTCS
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TO, YTO KpPBUIBYATKM MX BBIIOJHIIOT METAUIMYECKUMHU (JATyHHBIMH WJIU
ATFOMUHHUEBBIMU ).

JUIsl KOHTpOJIA 3a TEMIIEPAaTypOd U JAaBJICHHEM TEPMOMETPHI YCTaHABJIUBAIOT
Ha TpyOompoBoJax A0 U TOCJIE€ BOAOHArpeBareiei, Ha IUPKYISLUOHHBIX
TpyOOIIpOBOJaX, MEXKIY BOJOHArpeBaTesiMu. MaHOMETpbl yCTaHABIMBAIOT 11OCIIE
HAcCoOCOB, Ha MNOJAIOLIEM TPyOOIIPOBOAE, Ha BOJOHArpeBaTeisX, BaKyyMETpbl —
nepes; HaCOCaMHU.

Ecnu mnpoektupyercs HNPUCOEIWHEHHE K CHUCTEME TOpSYEero BOJOIMPOBOJA
NOJIOTEHUECYIIUTENEH, TO OHM JIOJDKHBI BKJIKOYAThCS, KakK IPaBWIO, K
LHUPKYJISILIUOHHBIM CTOSIKAM.

Jis  BoCHpHSTHS ~— TeMmmepaTypHBIX  AedopManuil  yCTaHABIMBAIOTCS
KOMIIEHCATOPbl Ha MpSAMBIX Yy4YacTKax TpPyOONpPOBOJOB TIopsyYed BOJIBI 4Epe3
kaxzabie 50 u, a Ha TpyOOIPOBOAAX Mapa U MmeperpeTon Boasl — uepe3 Kaxabie 30
M.

Bononarpesarenu, — akKymyJsTOpPBI,  IJIABHBIE  CTOSKH,  MarucTpali
(HEe3aBUCUMO OT UX MECTOIOJIOKEHMSI) U Apyrue TpyOOonpoBosl 1 000pyA0BaHUE,
pPACIIOJIOKEHHBIE B HEOTAIUIMBACMBIX IOMEIICHUAX, JOJDKHBI IOKPBIBATHCS
TETLIOBOU U30JISIIIUEN.

IIpuMeHSIOT 1Ba OCHOBHBIX BHJA TEIJIOBOW M30JLALMM: CYXYH U MACTHUYHYIO.
Cyxas Hambojee MHIyCTpUalbHa, S)KOHOMUYHA U yA0OHA B IPOU3BOJACTBE padoOT.
Ona BBIMIOJMHSETCS B BHJIE CHUTMEHTOB, OJIOKOB, KHPIUYEH W CKOPJYII,
U3TOTOBJISIEMBIX M3 acOecTta, Tpemena, utako- U neHoderona. K cyxoit uzomsuuu
HEOOXOJMMO OTHECTH M O0epThIBaHHE TPYyO MUHEPAIbHOM BaTOW, CTEKJIOBATON U
CTPOUTENIbHBIM BOWIOKOM. JIt00O# BHI H30mALIMM Ha TPyOONpPOBOJA AOIKEH
HAKJIaJ(bIBaThCS MOCIE MPEABAPUTEIBHON OUYMCTKH HM30JUPYEMON MOBEPXHOCTH U
ee okpacku. TonmmHy cyxoi nuzonsiuu npuauMarot 40—70 yvm. CHapy u U301
U0 00EPTHIBAIOT MEIIKOBUHOW U OKPALIMBAOT MAaCJIIHON KPACKOM.

1.3.5. BBoasbl. Bogomepsl 1 BoioOMepHbIE Y3JIbl.

BBogoM Ha3bIBaeTCA OTBETBJICHUE OT HAPYKHOW CETH 0 BOJIOMEPHOIO y3Ja.
Broapsl npoknaasiBatoT ¢ ykioHoM 0,003 ot 3manust, 00b14HO 1o yriaoMm 90° k ero
crene. [Ipu BeIOOpE MecTa pacmoioKEHUs BBOJIa 00S3aTEIIbHO CIIEIYET YIYUTHIBATh
BO3MOKHOCTb YCTAaHOBKHM BOJIOMEpPA B 3[JaHUM HEMOCPEACTBEHHO 3a MIEPBOI €ro CTe-
HOU B MOMEIIIEHUH TEIJIOM U JIOCTYITHOM JJIsl OCMOTpA.

B Mecre mpucoenuHeHus BBOJA K Hapy>KHOM CETU COOPYKAIOT KOJIOJAEL JIJIst
pa3MeNIeHusl COEIUHUTENIbHBIX YacTEH U 3aIBUKKH.

B otraenbHbIX clydasx paspeliaercs yCTpauBaThb OJHO OTBETBIICHHE Ha
HECKOJIBKO 3[aHUW C MPOKIAJKOW TPAH3UTHBIX MArvucTpajied MOJ 3JaHUSIMH U
MEXK1Y HUMU.

B KWibIX 3maHusAx o6beMoM MeHee 70 ThiC. M°, a TaKke B 3IAHUAX
OOIIIECTBEHHOTO Ha3HAYCHMsI, UMEIOIIUX He Oojiee JIBYX JICCTHMI[ Ha JIBa JTaxa,
JIOITYCKAaEeTCsl OIUH BBOJI.

B o0O0miecTBeHHBIX 3/1aHUAX M TMPOU3BOJCTBEHHBIX MPEANPUATHAIX, TEPEPHIB
paboThI BOAOIPOBOJIHBIX CETEH B KOTOPBIX HEIOMYCTUM, YCTPaMBAIOT JIBa BBOJAA U
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oonee. CeTu MPOTUBOMOXKAPHBIX BOJIOTIPOBOIOB C YHCIIOM MOKAPHBIX KPaHOB OoJiee
10 Hy’)XHO IPUCOEAMHUTH K Hapy>KHOM CETU TaKKe HE MEHEE YeM JBYyMs BBOJAMHU.
ITpu 5TOM CETH yCTpanBarOT KOJIbLIEBBIE MJIU 3aKOJIbLIOBAHHBIE BBOJIAMHU.

Juamerp BBOJA OMNpPENEIISIOT PACYETOM HA IMPOMYCK MAaKCUMAJIbHOTO PacXoja
BoAbl B 3aaHue. Ilpu yctpoiictBe 1ByX M 0Ooiee BBOJOB HX HEOOXOIUMO
OPUCOEIUHATh [0  BO3MOXKHOCTH K  pPa3iMYHbIM  y4dyacTKaM  Hapy>KHOU
BOJIOTIPOBOJIHOM ceTu. Pacder BOJONPOBOIHBIX CETEW, MUTAEMBIX HECKOJIbKUMU
BBOJIaMH, HY>KHO MPOW3BOJAUTH, UCXOAS U3 MPEAMNOIIOKEHHSI, YTO OJAWH U3 BBOJOB
BBIKJTIOYEH Ha peMOHT. BBOJIbI MOHTHPYIOT U3 CIIEAYIOMUX TPYO:

1) w3 yyryHHBIX npu quamerpe BBoga 50 mm u Gonee;

2) W3 CTaTbHBIX OIMHKOBAHHBIX NPU TUAMETPe BBOAOB MeHee 50 im, a Takke

IS OTBETBJICHUN OT HAPYKHBIX CETEH, BHIIOJIHEHHBIX U3 CTAIbHBIX TPYO;

3) W3 IIacTMacCOBBIX MpH quamerpe BBoaa 10 100. .

CranpHble TpyObl JOIKHBI OBITH 3aILUIIEHBI OT KOPPO3HUHU.

B KuiIbIX MOMEIEHNSAX yCTpauBaTh BBObI HE I0ITycKaeTcs. BBoa 1 BogoMepHbIit
y3€J pa3MEeLaoT B JIETKO JOCTYIHBIX AJIsI OCMOTpa MOMEUICHUSX HETOCPEICTBEHHO
3a HapyKHOU CTEHOM 31aHus (He ganee 1—2 m), UMELMX TeMIEpaTypy 3UMON He
Hwke 7. I'myOuHa 3amokeHus BBOJA NPUHUMAETCS PAaBHOM TIIIyOMHE 3aJI0KEHHUS
HAPY>KHBIX CETEM.

[Ton3emHbIil y4acToKk TpyOONpoOBOAa MPOKIAABIBACTCS MEPHEHIUKYISIPHO K
3IaHUI0 HIKE YpoBHS mpomep3anus Ha 30 cm 1m0 Bepxa TpyOBl, IO
HaukpaTyaiimeMy nytH, ¢ ykioHoMm 0,003 B cTOpOHY HapyHOW HWJIM JBOPOBOM
CEeTH JJI1 BOBMOXHOCTH €ro onoposkuenus. [Ipu ycrpoiictBe 1Byx u 0osiee BBOAOB
OHHU JIOJDKHBI OBITH MIPUCOEAMHEHBI K Pa3HbIM YIMYHBIM MaructpaisaM. Eciu takoi
BO3MOXKHOCTH HET, TO PACCTOSHUE MEXIy MPUCOEAUHEHUSMHU TOJIKHO OBITH HE
MmeHee 15 u, a Ha Hapy»KHOM TpyOOIpPOBO/E B CEPEIUHE MEXKIY BPE3KaMH JI0JKHA
OBITh YCTAHOBJICHA 3aBUKKA.

BBoag B 1ulaHe JODKEH OTCTOSITh HE MEHEE YeM Ha 2 M OT BBIITYCKOB
KaHaJU3aluy; NPy NEPEeCceUeHMIX C KaHAIW3aLMOHHBIMU TpyOaMmH BBOJ JIOJKEH
IPOXOJUTh [0 YPOBHIO BhIIIE UX HEe MeHee yeM Ha 40 cm. PaccrosiHue BBOAA B
IUTaHE OT KaOEJbHBIX U APYTUX UHKEHEPHBIX ceTel npuHumMaercs cornacHo CHull
IT-I'. 3—62. Ilpu cyxux rpyHTax B MECTax Ipoxoja depe3 (pyHAaMeHT 31aHus
BBOJ IPOKJIa/IbIBAETCS YepPE3 TMIIb3Yy U3 METAJUIMUECKOM TpyObl AuameTpom Ha 200
Mm OOJNbllIE HAPYKHOTO TUaMeTpa BBOAA. [ Mib3a MPOYHO 3a7€NbIBACTCS B KOH-
cTpykuuto gynnamenta. [IpocTpaHCTBO Mexay T'MJIb30M M BBOJOM 3a/1€TbIBACTCS
IIPOCMOJIEHHBIM KaHATOM U MATOM TJIMHOM, & CHAPYX U IITYKaTypUTCS LIEMEHTHBIM
pactBopoM (puc. 12, a). Ilpu MOKpBIX M BJIaXXKHBIX I'PYHTaXx B MECT€ MpPOX0Ja
yKJIaJbIBacTCsl MaTpyOOK C MPUBAPEHHBIMU KOJBIEBBIMU peOpaMu W3 JIUCTOBOU
cramm 6 = 8—10 mm, TmPOCTpaHCTBO OKOJO mmarpyOka OeToHUpyeTcs, a ¢
Hapy>KHOH CTOPOHBI YCTPAaWBAETCS INIMHSAHBIN 3aMOK, KOTOPBIM BBIBOJUTCS BBIILIE
YPOBHS 3aJIeTaHus TPYHTOBBIX Boj (puc. 1.3.7 0) .

B cnyuae npokiaaku BBOAA HUKE MOJIOIIBBI (DYyHAAMEHTA MEXy HOCIEAHEN U
BEPXOM TpPYyObl JOIKHO ObITh paccTosHue He MeHee 100 am, KOTOpoe Takke
3aJ1ebIBACTC MATOM TIVIMHOW, a B (yHAaMeHTe HaJa TpyOOWl BBINONHSETCA
pasrpy3o4Has apKa Win IepeMbluKa.
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Puc. 1.3.7. Ilpoxon BBOAOM uyepe3 Toiuly (yHmaMeHTa: a —B CyXuX TIpyHTax; 1 —
TpyOOIIPOBOJT BBOJIA; 2 — TPOCMOJICHHBIM KaHaT; 3 — IIEMEHTHAas IITyKaTypka; 4 — msras

INIMHA; 5 — TonuuHa (yHIaMeHTa; 6 — ruib3a; 6 — B MOKpBIX IpyHTax; | — TpyOomnpoBox
BBO/JIa; 2 — TJIMHSHBINA 3aMOK (BBIBOJIUTH BHIIIEC YPOBHS IPYHTOBBIX BOM); 3 — CTajbHBIC pedpa
U3 IUCTOBOM cranu TonmuHoi 8—10 mm; 4 — GeroHHas 3aenka; 5 — TonuHa GyHIaMEHTa.

BHyTpu 371aHUS BBOJI 3aKaHYMBAETCS BOJOMEPHBIM Y3JIOM, 32 UCKIIOYEHUEM
TEX CJIy4aeB, KOTJla BOJAOMEp YCTAHOBIIEH B HapyKHOM Kojojue. [lpu Hanuuuun
NoJiBaJia BOJOMEpP YCTaHABIMBAaETCA Ha ypoBHE Moia mnoasaia. Eciau monsan
OTCYTCTBYET, JJI1 BOJOMEPHOTO Y3Jia BBIMOJHSIOT MPHUSIMOK B HEXHIOM, CYyXOM
nomenieHur. OOBIYHO TAKUM MECTOM CITy>KaT JIECTHUYHAs KJIETKa, KOPUIOop U T. I.
[TomemnieHue BOJOMEPHOTO y371a JOJDKHO OBITH JIETKO AOCTYIHO MJii CHATHUSA
noka3zaHuii Bojgomepa. [Ipum mpoxianke BBOJA IMOJA IOJIOM IEPBOTO 3Taxa (B
TPYHTE) CTalbHbIE TPYObl MOKPHIBAIOT OUTYMHOM 00Ma3Koil, a B MecTax Mpoxoja
BOJNIM3M HaApYXHBIX CTEH OKOJO TpPyO neraeTcss KOXyX C TEIUIOM30JISIIMOHHON
3aChIMKOM ITAKOM MJIM OMHJIKaAMH.

Jlist ydera pacxoia BOJAbI B 3[aHUSIX YCTaHABIMBAIOT BOJAOMEpHI. YYET BOJbI
MIPOU3BOJIUTCS C LIEJIbIO OIPEIENIEHUsI CTOUMOCTH M3PACXO0J0BAHHOM BOIbI, @ TAKKE
JUISL BBISIBJIGHUS YTEUKH BOJIbI B Cllydya€ HEUCIPABHOCTH apMaTyphl, TpyO WU
(hacoHHBIX YacTeH.

VYyer BoAbl TMO3BOJSIET TaKXKE ONPENENUTh (DAaKTUYECKUE HOPMBI €€
noTpeOaeHusi, HeoOXOAUMbIE [IJIsi MPOEKTUPOBAHMS HOBBIX BOJIONPOBOJOB U
YCOBEPIICHCTBOBAHUS CYIIECTBYIOIIUX.

B cucremax BHYTpEHHEro BOJOMPOBOJA MPHUMEHSIOT CKOPOCTHBIE BOIOMEPHI:
KpbUIbYAThIE, TYpOUHHBIEC WM KOMOMHUPOBAHHBIE.

CKOpOCTHBIE KpbUIbYAThIE BOAOMEPHI C BEPTUKAJILHON KpbUIbYaTKOM (puc. 99,a)
NPUMEHSIOT A7l yuyeTa HeOOJbIINX KOJu4uecTB BoAbl. Kopryc BogoMepa OoTiMT U3
MeTaljla WIA IUIACTMAcChl, BHYTPU HEr0 YCTaHOBJIEHAa Ha BEPTUKAIBHOM OCH
LEJUTYJIOMAHAS WK IUIACTMACCOBasi BEPTYILKA, BpallaeMasl CTPYeW MPOTEKAOIIEH
BO/IbI. BpailleHue BepTyIIKM TNepeAaeTcss MIECTEpEHKAaMH CUETHOMY MEXaHU3MY.
OTcuer KoM4ecTBa BOJIbI, MpOIIeAlIel Yyepe3 BoJoMep, (PUKCUPYETCs Ha KPYTIIbIX
nudepOIaTax.

TypOuHHBIE BOJOMEPHI C TOPU3OHTAIBHON BEPTYIIKOW MPUMEHSIOT Ui ydera
OONBIIMX KOJMYECTB BOJbL. Beprylika mnpeacraBisier coOol TypOMHKY C
METAJUTMYECKUMU BUHTOBBIMH JionacTsimMu (puc. 1.3.8, 0). TypOunka Bparaetcs Ha
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TOPU3OHTAJILHOM OCH, COBMAJalONIe C OChl0 TpyObl. Bpamnenue TypOUHKH
nepeIaeTCcsl YEPBSIUHOM Tepenayeii 1mecTepeHke, HaJaeTol Ha BEPTUKAIBHYIO OCh, U
MOCJIEAHEN CUETHOMY MEXaHM3MY, PETUCTPUPYIOIIEMY KOJUYECTBO MPOTEKAIOIICH
BO/bl. B BomoMepe MMEIOTCs CTPYEBBINPSIMUTEIH, BHIPABHUBAIOIIUE CTPYIO BOJIBI
nepesa BogoMepoM. Bogomepsl u3rotoBisitor  auamerpoM ot 50 10 200 rm.

Puc. 1.3.8. CkopocTHBIE BOAOMEpHL: a — KpbUIbYAThId, 0 — TypOuHHBIH: 1 — Kopmyc; 2 —
MepeIaTOYHBIA MEXaHU3M; 3 — CUETHBIN MexaHu3M; 4 — rudepoar; 5 — KpBIIKHA; 6 — BEPTYIIIKa
WM TypOuHa; 7 — CeTKa; 8§ — CTPYEBBINPSIMHUTEIb.

Jlns  wm3MepeHus: pacxoia BOABI TP 3HAYUTENBHBIX KOJICOAHUSAX €Tr0
yCTaHABIMBAIOT KOMOWHHPOBAHHBIE BOJOMEpPHI, CMOHTUPOBAHHBIE W3 JIBYX:
MaJIOTO W OONBIIOr0; WX CHA0XAarT OCOOBIMH KJIallaHAMH, ABTOMATHUYECKU
MEPEKITIOYAIONIMMI JIBM)KEHHE BOJBI C Majoro BOJIOMEpa Ha OOJBINONW, M 0OpaTHO
IIPU U3MEHEHUHU PAacX0/Ia BOJIBI.

KomOunupoBauubiii Bogomep (puc. 1.3.9.) mmeer BecoBoit kiaman 1. Ilpu
HEOOJBIINX pacxoiax padoTaeT TOJLKO MaJblid BOJOMED 2, PU OOJIBIINX pacXoaax
KJIamaH IO HAmopoOM BOABI TOJHUMAETCS W OTKPBIBACT MOCTYI K OOJIBIIOMY
BogoMepy 3. Pacxom Boawl perucTpupyercs ABYMsS CUETUMKAMHU, MPU YUYETE HX
MTOKa3aHUsI CyMMHUPYIOTCS.

Puc. 1.3.9. KomOunupoBanHsiii BogoMep. 1 — BeCOBOM KjamaH; 2 — MaJlblii Bojgomep; 3 —
0OJBIION BOIOMED.

BonomMepsl MoOHTHPYIOT 0€3 OO0BOJHOM M C OOBOJHOW JMHHUEH. Y CTPOMCTBO
0OBO/IHOM JIMHUU Yy BOJOMEpa 00s3aTeNbHO MPU HAIWYUKM OJHOTO BBOJA, C TEM
4yTOOBl U BOJOMEpP M OOBOJIHAS JIMHUA OBUIM PACCUMTAHbI HAa MPOMYCK OOIIEro
pPacyeTHOTO Pacxo1a BOJBI.
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Kppuibyarele BOAOMEpPBI CIEAYET YCTAHABIMBATh TOJBKO TOPU30HTAJIBHO.
TypOuHHBIE BOJIOMEpPHI MOXHO YCTAHAaBIMBAaTh KAaK TOPU30HTAJIbHO, TaK U B
HAKJIOHHOM WJIM BEPTUKAJIBHOM TOJIOKEHUHU MIPHU YCIOBUH TOKA CHU3Y BBEPX.

Jlo u mocne BojoMepa yCTaHABIMBAIOT 3alOPHYIO0 apMarypy (BEHTWIA WU
3aBUAKKH). OTBETBIIEHHE OT MAarCTPaJIbHOTO TPYOONPOBO/Ia YCTPAUBAIOT TOIBKO 32
BTOPHIM BEHTWJIEM (TI0Ci€ BoJoMepa). Mexay BOAOMEPOM M BTOPHIM BEHTWIIEM
(cuMTas MO JBMIKEHHUIO BOJIbI) YCTAHABIMBAIOT KOHTPOJIBHO-CITYCKHOM KpaH B BUJE
TPOMHUKA C BOAOPA300PHBIM KPaHOM WM MpoOKoi. OOBOHAS IMHUS BKIIOUAETCS
B paboTy B cllydae CHATHUS BOJOMEpa AJII PEMOHTAa WM CMEHBI €ro, a TaKXkKe TaM,
/1€ 3TO NPEAYCMOTPEHO NPH MOKape — I MPOIYCKa YBEIMYEHHOIO pacXoa.

a)

7 6

Puc. 1.3.10. YcTpoiCTBO BOJOMEPHBIX Y3JIOB: @ — CXEMBbI BOJOMEPHBIX Y3JIOB, 0 —
BOJIOMEPHBIN y3el ¢ OOBOJHOW JHMHHEH C MPOXOJOM BBOAA HANpsMyro; / — Boxomep; 2 —
3alIOPHOE YCTPOMCTBO 1O BOJOMEpA; 3 —3aloOpHOE YCTPOWCTBO MOCi€ BoaoMmepa; 4 —
KOHTPOJIbHO-CITYCKHOM KpaH; 5 — OCHOBHOW TpyOompoBox; 6 — oOBojgHast auHus; 7 —
OTUIOMOMpOBaHHAs 3a/IBUKKAa Ha OOBOAHOM JIMHUM, 8 — TIEPEXObl {IUIsl COCTUHECHHS AcTalleh
BOJIOMEPHBIX Y3JIOB KpoMe (DIaHIEBhIX, KaK YKa3aHO Ha pPHUCYHKE, MOTYT TPUMEHSTHCS
pe3bOOBBIC U CBApPHBIC COCAMHEHU).

1.3.6. TpyOonpoBogHass u BoJOpa30opHasi apMaTypa

TpyOonpoBoaHyIO apMmaTypy YyCTaHaBIMBAaIOT HAa BOJOMPOBOJHOM CETH IJIs
yIpaBJI€HUsI TOTOKOM JKUAKOCTH: HW3MEHEHHs €ro pacxo/oB, JaBJICHUS,
nepekpbITUs ToToKa. BopopasbopHas apmarypa peryiupyer mojady BOJbI
norpedutento. KauecTBo u mapamerpsl apMaTypbl TOJIKHBI ObITh HE HUXKE, YEM Y
TpyOOIPOBOOB, HA KOTOPHIX OHA YCTaHABIMBAETCSA. ApMaTypa JOJHKHA BbIIEPKU-
BaTh MAaKCUMAJIbHOE JIaBJICHUE, HE MEHBIIIEE, YeM TPYObI CUCTEMbI BOAOCHA0KEHHUS.
B 3akpbITOM MONOXKEHUU apMaTypa He JOJDKHA MPOIMYCKaTh BOMY, HAa KOPITyce M
YIJIOTHUTEIBHBIX MOBEPXHOCTSAX HE JOMYCKAETCS IMOSIBICHHE CTEKAIOUIMX Karelb.
JlmaMeTpbl apMaTypbl UMEIOT T€ K€ BEJIMYUHBI YCIOBHBIX MIPOXOJIOB, YTO M TPYOBI
JUIS UX COEAMHEHUS.

[lo cmocoOy mpucoenuHeHusi K TpyOOmpoBOAaM apMmaTypa pasfeisercs Ha
My(TOBYIO, UMEIOIIYI0 MPUCOCANHUTEIbHBIE MATPYOKU C BHYTPEHHEH pPe3pOO0i;
IIAITKOBYIO, TJ/I€ MATPyOKU C HAPYKHOU Pe3b00id, U (hIaHIIEBYIO.

B 3aBucuMocTu OT Ha3Ha4yeHHs] TPyOOINpPOBOAHAS apMarypa pasfensercs Ha
3aMOpPHYI0, PETYIUPYIOILYIO, IPEIOXPAHUTENHHYIO.

3amopHasi apMaTypa MepeKphIBAeT MOTOK KHUJIKOCTH U OTKJIIOYACT OTAEIbHbIE
Y4YacTKH TpyOOIIpOBO/Ia AJIi OCMOTPa U PEMOHTA.
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B xauecTBe 3amopHO# apMaTyphl MPUMEHSIOT BEHTHIIN, 3aIBHXKKH, TTPOOOYHBIE
KpaHBI.

Perynupyromas apmarypa MmojaJep>KMBaeT Ha CETH PacxXoj WM JaBJiCHWE Ha
ypOBHE, 00ecreunBaroIeM padoTy CUCTEMBI B ONITUMATIBLHOM PEKHUME.

K perynupytormieit apmatype OTHOCSTCS PeryJsTOphI AaBIEHUS U pacxona. B
KayeCTBE PEryIHPYIOMIeH apMaTypbl UCIOIB3YIOT TAaKXKe 3alopHbIe BEHTWIA U
nuadparMel, YCTAaHOBJICHHBIE MEpe BOAOPa300pHOM apMaTypoi, Ha pa3BojKax, y
OCHOBaHMS CTOSIKOB M MAarucTpaisix. Perymupytomas apmaTypa U3rOTOBIISIETCS U3
TeX JK€ MaTepUasoB, YTO U 3arlOpHa.

Perynaropsl naBiaeHHS TOIJCPKUBAIOT TOCTOSHHOE JaBJICHUE B CHCTEME
HE3aBUCUMO OT pacxoja.

CraOunm3aTtopbl aBIICHHUS YCTAHABIMBAIOT HA OSTAXHBIX pPa3BOAKaX K
apMatype, 4ToObl TOJJIEPKUBATH IOCTOSHHOE JABJICHHWE TEpel apMaTypod u
YMEHBIIUTH HEMPOU3BOAUTENbHBIE pacxobl Bojbl (10 40%).

Perynstopel  pacxoma  BOABI  TPEACTABIAIOT  COOOM  TEepeMEHHBIC
TUPABINYECKUE COIMPOTUBJICHUS, OOCCIIEUMBAIONINE TOCTOSHHBIM pacxoj Tpu
W3MEHSIONIEMCS TABJICHUH Ha BXOJIE PETYJIATOpA.

CaMbIM TIPOCTBIM CPEICTBOM DPETYJIMPOBaHMs (OTpaHUYCHHUS) pacxoja
SABJISIIOTCS Ouaghpaemuvl (IUCKUA C OTBEPCTHEM), HA KOTOPBIX TacUTCS U30BITOYHOE
JaBJICHUE TIepe] apMaTypoil (JaBlieHWe, TMpeBbIMIaolee pabodee TaBICHHE
apMatypsl). YcTaHoBKa auadparM Ha KBapTHPHBIX pa3BOJKAaX W TIEpel BO-
0pa300pHOI apMaTypoOl CHIKAET pacxol BoAbI B 31annn Ha 10-15%.

[IpenoxpanuTenbHas apMarypa 3alldIIaeT CHCTEMY OT TOBPEXKICHUS MPHU
CITy4aifHOM TPEBBIIIEHUU TTaPaAMETPOB TPAHCTIOPTUPYEMOM CPEbl Ha/ MPEACTbHO
nomyctuMbiMid. K mpemoxpaHuTensHOM — apMaType  MOXHO — OTHECTH
pPEeIOXpaHUTEIbHBIE, OOpaTHBIE KIIAMIaHbl U BO3YXOOTBOYHKH.

[IpenoxpaHuTenpHbIe KIalaHbl aBTOMATHUYECKH BBIMMYCKAIOT BOAY U3 TPYO,
BO3AYIIHBIX, BOJSHBIX pPE3EpPBYapoB TMpH TMOBBIIICHUH JaBICHHUS  CBEpX
normyctumoro. [1pu moHMKeHUN TaBlIeHUsI OHU 3aKPBIBAIOTCS.

OOpaTHbIe KJanaHbl NpeIoTBpalalOT JABM)KEHHWE BOJBI B OOpaTHOM
HaIpaBJICHUH MPU OCTAHOBKE HACOCOB, MIPH TMAJCHUH JABJICHUS B HApYKHOH CETH
HWKE, YeM BO BHYTPEHHEH CHCTEME C €eMKOCTSIMHU.

Bo3myxooTBOAUMKH TMPENOTBpAIIAOT O0pa30oBaHWE BO3AYIIHBIX NPOOOK B
BEPXHHUX YACTSAX CHCTEMBI ITyTEM BBIITYCKa BO3AyXa U3 TPyOOTpOBOA.

Bonopasz0bopnast apmatypa npeaHazHadeHa i 0TOOpa BOJBI U3 CHCTEMBI IS
MPOBENCHUS] TMPOIEAYpP WM PpabOThl  TEXHOJIOTHYECKOTO  O0OpYyIOBaHUA.
Bonopaz6opnas apmarypa SBIS€TCS 3alI0PHO-PETYIUPYIOLIEH, TaK Kak B MpoIiecce
MOJIb30BAHUSI OHA PETrYJIUPYeT pacxoll BOIbI, a MO OKOHYAHWH TOJIb30BAHUS
TEPMETHYHO TIEPEKPHIBAET MOTOK BOJIBI.

[To cmocoby MoHTaka paznuyaeTcs HacmogvHas (HabOpTHas) apmartypa,
yCTaHaBlMBaeMas Ha CaHUTAPHO-TEXHUYECKOM TMpHOOpe WM 000pYIOBaHHU;
HacmeHHAas — MOHTHUpYeMasi HaJl MpUOOPOM Ha cTeHe momenieHus. [Ipu ckpbiToi
NPOKJIAJAKE TPYOOIPOBOJOB HCIOJIB3yeTCS BCTpPOSHHas apmarypa (KOpmyc u
MOJIBOAKK apMaTypbhl CKpBITBI B CTE€HE) W 3acTeHHas (KOpIyC apMmaTypbl
PaCTOJIOKEH OTKPBITO 33 CTCHON TIOMEIICHHS).
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BomopazbopHast apmarypa AenuTCS Ha: KpaHbI, IMONAIOUIME BOAY OJIHOMN
TeMIepaTypbl (XOJIOAHON WM TOpsiueH); MOIJIABKOBBIC KJIANaHbI JJISl HATIOJTHECHUSI
EMKOCTEH JI0 OTPEICIICHHOTO YPOBHS; CMECUTEIIN, UMEIOIINE JIBE TIOJBOJIKU BOIbI
(XOJIOJHYIO WJIM TOPSYYI0) M IO3BOJIAIONIME W3MEHSATh PacXoll M TeMIepaTypy
1I0JTaBACMOH BOJIBI.

[To KOHCTPYKIIMH Pa3IHyYalOT CMECUTEININ: GeHMUIbHbIE, ¢ OOHOU PYKOSMKOU, B
KOTOPBIX PEryJIMPOBAHHE TEMIIEPATYPhl M PAcXojia BOJbI OCYIIECTBIIICTCS OIHUM
PBIYArOM W PYKOSITKOW; mepmocmamuieckue, aBTOMaTHIECKH 00ECTICUNBAIOIIINE
MIOCTOSIHHYIO TEMIIEpaTypy BOJBI HE3aBUCUMO OT JaBJICHHUS Ha ITOJBOJKAX K
CMECHTEITIO.

TepMocTaTnueckre CMECHTENH SBIISIOTCS HAauOoJee CIOKHOW BOAOPa300pHOM
apmarypoii. OHH yHOOHBI B IIOJIb30BAHHWH, SKOHOMST BOJXYy W O0OECIICUYMBAIOT
MIOCTOSTHHYIO TEMIIEpPaTypy HE3aBUCHMO OT JIaBJICHUS BOJIBI B ITOABOJIKAX.

B 3aBucuMocTH OT mpubOpa, ¢ KOTOPHIM YCTAHOBJIEH CMECHUTENb, Pa3IHYaOT
CMECHTEJIH! JJIsl BAaHH, YMBIBAJIbHUKOB, MOCK, JYIICH, OUJIE U T. 1.

1.3.7. CucTeMbl BHYTPEeHHEN KaHAJIU3AIUM.

B 31aHusix B 3aBUCHUMOCTH OT XapaKTepa U CTETEHU 3arps3HEHUS] CTOYHBIX BOJ
MPOEKTUPYIOT CIAEAYIOIINE CUCTEMbl KaHATM3AINU:

1) OBITOBYIO — JI1 OTBOJIA CTOYHBIX BOJ OT CAHUTAPHBIX MPUOOPOB (YHUTA30B,
PaKOBHH, YMBIBAIbBHUKOB, BAaHH, MOCK, TYIIEH H JIp.);

2) IPOM3BOJICTBEHHYIO — JUISI OTBOJIA ITPOU3BOJICTBEHHBIX CTOYHBIX BOJ (O7HA
WM HECKOJIBKO B 3aBUCHMOCTH OT COCTaBa U KOJIMYECTBA CTOUYHBIX BOJ);

3) 00beAMHEHHYI0 — JIJIS1 OTBOJIA XO3SIMCTBEHHO-OBITOBBIX M TPOU3BOJICTBEHHBIX
CTOUYHBIX BOJI IPH COOTBETCTBYIOIIEH CUCTEME Hapy>KHOW KaHAIU3AIIUH;

4) noxxaeByI0 (BHYTPESHHHE BOJOCTOKH) — JIJIsi OTBOJA aTMOC(EepHOH BOJBI C
KPBIIII 3/1aHKS] B HAPYKHYIO CETh.

Cucrema BHYTpPEHHEH KaHAIM3AllMU COCTOMT U3 CJEIYIOINIMX OCHOBHBIX
AIIEMEHTOB:

-IPUEMHUKOB CTOYHOM JKUIKOCTH (YMBIBAJIbHUKH, PAKOBUHBI, YHUTA3bI,
MUCCyaphbl, TParbl);

-TUAPABIUYECKUX 3aTBOPOB — CU(OHOB;

-CeTU TPYO, COCTOSIIEH U3 CETH BHYTPH 3/IaHUS U BHIITYCKOB U3 3IaHMUS;

-yCTPOMCTB i1 OCMOTPa M MPOYUCTKU TPYOOMPOBOJOB (PEBU3UHM, CMOTPOBBIE
KOJIOJILIbI, IPOYUCTKH);

-yCTaHOBOK ~ JIII ~ MECTHOM  OOpabOOTKM  CTOYHBIX  BOJ  (TIECKOJIOBKH,
KUPOYJIOBUTENM, TPSA3COTCTOMHUKN, OCH3WHOYJIOBUTENM, pa30aBUTENIH, HEH-
TpanU3aToOpPbl), €CJIM OHU TPEOYIOTCS B 3aBUCUMOCTH OT COCTaBa CTOYHOM JKUIKOCTH.

1.3.8. CxeMa kaHAJIN3AaLMH U €€ DJIeMEHThI.

KaHaHI/ISaHI/IH BKJIFOYaEeT B ceOs CICAYIOMKUE OCHOBHBIC 3JICMCHTDI
BHYTPCHHIOIO KaHAJIM3aIMOHHYIO CCTb B 3JdaHUAX; HAPYXKXHYIO IABOPOBYIO HIIH
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BHYTPHUKBAPTAJIbHYIO KAaHAIM3ALHMOHHYIO CETh; HAPYKHYIO YJIUYHYK) CAMOTEYHYIO
KaHAJIM3aUMOHHYK0 CETh, HACOCHBIC CTAHLUMU U MEPEKAYKU CTOYHBIX BOJ H
HAaIOpHbIE BOJAOBOBI; COOPYKEHUS Uil OYUCTKU U YTUIIM3ALMUU CTOYHBIX BOJ U
0CaJIKa; BBIIIYCKA CTOYHBIX BOJ B BOJIOEM.
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Puc. 1.3.11. Cxembl BHYTpeHHEW KaHaIM3alMM 30aHUS U JBOPOBOM BHYTPHKBAapTAJIBHOU
KaHAJU3alMOHHOM CETH: a — pa3pe3 BHYTPEHHEH KaHAJIM3AallMOHHOW ceTu: | — mpueMHUuKu
CTOYHBIX BOJX; 2 - OTBOJAHBIE TPYObI; 3 — CTOsIK; 4 — BBITSDKHas TpyOa ¢ neduiekropom; S5 —
TUPABIMYECKUN 3aTBOp; 6 — BBIIYCK; 7 — JIBOPOBasi C€Th; 8§ — KOHTPOJBHBIM Kojonew; 9 —
COeMHUTENbHAs BeTKa; 10 — TOpoJICKOM Kojojel; O — IBOpOBas KaHAJIW3allMOHHAS CETh; B —
CXEMbl KBapTaJIbHOW KaHAJIM3allMOHHOW CETH: | — yIM4Has CeTh.

CrouHass >KMIKOCTb B 3[JaHUSAX IOCTYNAeT B CAHUTApHbIE NPUOOPBI MWK
IPUEMHHUKH, a 3aT€M B TPYyObl BHYTPEHHEH KaHAIN3allMOHHON CETH.

Ha (puc. 1.3.11, a) mpuBeneHa cxeMa BHYTPEHHEH KaHAIM3allUW 3IaHUS.
CrouHas )KUJKOCTh MOCTYMNAaeT B MPUEMHHUKHU | U janee mo OTBOJHBIM TpyOaMm 2 B
cTosik 3. M3 cTosIKa KUAKOCTh MOCTYIAET YEPE3 BBITYCK 6 U JBOPOBYIO CETh 7 B
CMOTPOBBIE KOJIOALBI § 3a MpeNesbl 3/1aHus, Y€PEe3 COCIAUHUTEIbHYIO JUHUIO 9 B
ropojickoi konojer 10 kaHaIM3alMOHHON CETH.
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UToOBl HCKIIOYUTH TPOHUKHOBEHUE Ta30B W3 KaHAJIM3aIMOHHON CETH B
NOMEIICHHS, TPUEMHUKU CTOYHOM IKUAKOCTH OJIOKHPYIOT ¢ cudoHaAMU
(rugpaBiarueckuMu 3atBopaMu). [locnennue SIBISIOTCA MO0 KOHCTPYKTHUBHBIMU
AJIEMEHTaMHM CaHUTApHBIX MOpuOOpoB (yHWTA3, OWUJP, Tpam W T.I.) JHOO HX
YCTaHABJIMBAIOT IMOJ CAHUTAPHBIMHU MPUOOPAMHU, KaK CAMOCTOSITEIbHBIE 3JIE€MEHTBI
(moJ1 pakOBUHAMHM, YMBIBAJIbHUKAMH, BAHHOU U JIP.)

Kaxxnprii kaHaMM3allMOHHBIA CTOSK SBIIICTCS HE TOJBKO TPYOOIIPOBOJIOM,
OTBOJSIIMM CTOYHYIO JKHUJKOCTb, HO M AJIEMEHTOM, Ye€pe3 KOTOPBIH YIaJsIFOTCS
ra3pl (BEHTWISILMS) U3 TOPOJACKOM KaHanu3almoHHOM cetu. IloaTomy OH
00s13aTebHO JOJKEH OBITh BBIBEACH 3a MpEeibl KPOBIM 3JaHHS HA BBICOTY HE
MmeHee 0,7 M.

PasHocTh TEemIepaTyphsl HAPY)KHOTO BO3AyXa W BO3/yXa B KaHAIM3AIMOHHBIX
KOJUIEKTOpAxX CO3[aeT YCIOBHUS Uil TATH. J[BOpOBBIE WJIM BHYTPUKBAPTAIbHBIC
CETH 3aKaHYMBAIOT KOHTPOJBHBIM KOJIOMIIEM, PacIiojaraéMbpIM y TPaHHMIIBI JBOpa
WJIM KBapTaa.

CrtoyHas )KHJIKOCTH ITOCJIE KOHTPOJBHOTO KOJIOJIA 10 COSTUHUTEIHPHOW BETKE
MOCTyNaeT B YAUYHYIO KaHAJIMW3AalMOHHYIO CETh, a Jajee MO CEeTH CaMOTEKOM
HaIpaBJIsAETCS Ha OYHCTHBIC COOpYXeHHS. OUHIICHHYIO CTOYHYIO KHIKOCTh
CITyCKAlOT B BOJIOEM (PEKH, 03epa U T.I1.) Mocje 00e33apakuBaHus.

Ecnmu cTouHyr0 KUAKOCTh HEBO3MOXXHO OTBECTH Ha OYHCTHBIC COOPYKCHHS
CaMOTEKOM, yCTPaWBAaIOT HACOCHBIE CTAHIMHM Tepekayku. [Ipm sToM Hacocamu
MEePEKAYUBAIOT CTOUHYIO KUJIKOCTh Ha OYUCTHBIE COOPYKEeHHMs (TJIaBHAsI HACOCHAs
CTaHIMs) WM B 0oJiee BBICOKO pACIOJIOKEHHBbIE YYaCTKU ceTu (pailoHHbIE
HACOCHBIE CTAHIIMU). Y CIIOBHO YHCTHIE CTOUHBIE BOJIbI, COJIEpKAIlIE BEChMa MaJIoe
KOJIMYECTBO 3arps3HEHUM, U aTMochepHbIE OCAJKH CIYCKAIOT KpaTdyallIuMu
MyTSIMU B BOJOEMbI O€3 OUUCTKH MPU Pa3/IeIbHBIX CUCTEMaX KaHaJTU3aIUH.

1.3.9. Kananu3anuonHble TPYObI M (hpacOHHBIE YACTH.

Cerp BHYTpeHHEW OBITOBOM KaHAIM3AalMM MOHTHPYIOT W3 YYT'YHHBIX
KaHATM3aIMOHHBIX TpyO. [ cetn mokaeBod W MpPOM3BOJCTBEHHOW KaHATU3AIMU
NPUMEHSIOT ~YyTyHHBIE, KEpaMHUYeCKHe, OCTOHHbIE, acOeCTOIlEMEHTHbIE U
TUTACTMACCOBBIC TPYOBHI.

YyryHHble KAHAIM3AUHOHHBbIE TPYObI MPEUMYIIECTBEHHO NPUMEHSIOT B
cUcTeMax BHYTPEHHEH KaHAJIM3allM, BKJIIOYasi M BBITYCKU JI0 KOJOALEB JIBOPOBOU
CETH.

UYyrynnele KaHanmm3auoHHble TpyObl m3rotoBisitor  (TOCT  6942—54)
pactpyonbiME, qramerpoM 50, 100 u 150 mm, co cTeHKamMu TONIMHOMN OT 4 10 5 M.
Jmraa nx cocrasiser 500, 750, 1000, 1250, 1500, 1750 1 2000 .

CoennHeHNE CTHIKOB TPYO HY)KHO JIeJIaTh BOJJOHETIPOHHUIIAEMBIM; C 3TOU IEJTBI0
KOJIBIIEBOE TPOCTPAHCTBO pacTpyda TIHIATEIHHO 3aKOHOMAYUBAIOT MPOCMOJICHHBIM
kaHatoM B 1/3 rmyOunbl pactpy0a. OcrtaBiieecs MPOCTPAHCTBO 3aYCKAHHBAKOT
IIEMEHTOM.

bonee coBepiieHHBIM M TIPOCTBIM CIIOCOOOM SIBIISIETCS 3a/ieNiKa pacTpyOoB
OBICTPOCXBATHIBAIONIMMCS  IIEMEHTOM, KOTOPBIM  00JIamaeT  CIOCOOHOCTHIO
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pacIIMpATHCA MPU TBEPJICHUM U CaMOYIUIOTHAThCS. [IpuMeHeHue Takoro memMeHTa
JUISL 3JIMBKU PAacTpyOOB 3HAUMTENBHO YCKOPSIET MPOLEcC COOpPKU TPYyO, yCTpaHseT
HEOOXOJAMMOCTh KOHOMATKU pacTpyOOB CMOJSIHOM MPs/blO; YEKAaHKa 3aMEHseTCs
3aJIUBKOM OBICTPOCXBATHIBAIOIIETO IIEMEHTA B PacTpyo.

CrajabHble TPYOBI /Il BHYTPEHHEH KaHAIW3alluU pa3peliaeTcsl MPUMEHSTh B
UCKITIOUUTENBbHBIX CIIy4asiX, KOrja HeNlb3s 3aMEHUTh HMX JPYTMMH (Hampumep,
OTBOJIHBIE TPYOBI TaMeTpoM 110 S0 mm).

Kepamuuyeckne pacTpyOHbie TPyObl yCIOBHBIM ITPOXoaoM OT 125 go 600 awm
1o ['OCT 286—54 npuMeHsItOT J1sl TOIMOJIbHOM YaCTU BHYTPEHHUX BOJAOCTOKOB, JUISI
BHYTPEHHEH KaHAJIW3ALMOHHOM NPOM3BOACTBEHHOW CETH, a TAKXKE I JIBOPOBOU
KaHAJIM3alHOHHOM CETH.

Beronnble u xene300eToHHble TPYObI, nsrotoBmsiembie o 'OCT 6482—53,
YCIOBHBIM MpOXoAoM OT 150 smm W BbINIE YKJIABIBAIOT B JBOPOBBIX YyYacTKax
KaHanu3auy. [IpUMeHsIoT X 3HAaUUTENIbHO PEXKe, YEM KEPAMUUECKHE.

AcOecrouemenTHble Oe3Hamopubie TPyObl (I'OCT 1839—48) BHyTpeHHUM
nuameTpom oT 100 no 600 am, W3TOTOBISIEMBIE HAIIMMHU 3aBOJAMH, IPUMEHSIOT B
KaHAIM3alMK TJaBHBIM 00pa3oM il Hapy>KHBIX ceTel. DTu TpyObl MOKHO
NPUMEHSTh B OAIBbHEOJOTMYECKUX COOPY>KEHUSX U MPOU3BOJCTBEHHBIX 3/AHUSAX;
IpU 3TOM HYKHO UMETh B BUIY CIa0YyIO0 CONMPOTUBISIEMOCTb- X yJapaM U OTHOCH-
TEIbHYIO XPYIKOCTb.

CrexsiHHBIC, MIaCTMACCOBbIE, TEKCTOJIUTOBBIE, 1Maba30Bble, JATyHHbIE TPYObI
1eJIeco00pa3HoO MPUMEHSTh AJIs1 OTBOJIA arpECCUBHBIX YKUIKOCTEH, IO OTHOLICHUIO K
KOTOPBIM OITMCAHHBIE BHIIIE TPYObl HEAOCTATOYHO YCTOWYHNBHI.

IlnactmaccoBble TPYObI. /7151 KaHATU3aIMOHHBIX CUCTEM UCTIOIB3YIOTCS TPYObI
U3 TOJMATWICHA, TOJUIPONWICHA U nonuBUHWIXJIopuaa. CraHmapTHBIS
HapyxHble quameTpsl 40, 50, 90 u 110 mm. MHorna BcTpeuaroTcss AuaMeTpsl 32 u
160 wmm. Bce coenuHeHus — KaHIM3allUOHHBIX — TpyO  pacTpyOHBbIE.
BononenponuniaeMocts  oOeclieyuBaeTcs  PEe3UHOBBIM  KoiblloM.  Habopsl
(dacoHHBIX neranei s TpyO U3 pa3HBIX MATEpPHUAIOB MaJlo OTIMYarOTCs. B Hux
BXOJIAT TPOMHUKHU U OTBOJIbI ¢ yriiamu noopota Ha 30, 45, 60 u 90 ° natpyoku
MPOCThIE M KOMIICHCAIIMOHHBIE, KPECTOBUHBI IUIOCKHME U IPOCTPAHCTBEHHBIE,
My(Thl, pEBU3UH, 3arTylIKd. PazbeMHOE coeMHEHre, YTO OCOOEHHO BaXKHO, MOYKET
CITy>KUTh KOMIIEHCATOPOM, BOCIPUHUMAIOLIUM TEeMIIEpATypHBIC yIJTMHEHUS.

1.3.10. IlppueMHUKHU CTOYHBIX BOJ.

B canutapHO-OBITOBOM y3I1€ 6JIar0yCTPOSHHOTO KHUJIOTO 3/1aHUS YCTaHABIUBAIOT
CIICAYIONTNE CAHUTAPHO-TEXHUYECKHE TMPHOOPHI WM TMPUEMHHUKHA  CTOYHOU
KUJKOCTU: BaHHY WJIM TIONYBaHHY (TJIyOOKWH IyIIEBOW TMOJOH); YMBIBAJIHHUK,
YHUTa3 CO CMBbIBHBIM YCTPOMCTBOM, OHJI3, @ B KYXHSIX — MOWKY WUJIU PAKOBUHY.

B canuTapHO-OBITOBBIX Yy37aX OOUIECTBEHHBIX 3[JaHUM U B OOISKUTHIX
JIOTIOJTHUTENIbHO HEOOXOAMMO YCTaHABIMBATH MHUTHEBBIE (POHTAHUYMKH, IyIIEBbIE
YCTPOMCTBA, NMUCCYaphl WM YPHUHAJIbI, Tpamlbl, HAIOJbHBIC KIO3E€THHIE Yalllk U
JIPYrue NpUEMHUKHA CTOYHOU HKUIKOCTH.
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K canuTapHO-TEXHMYECKUM MPHEMHHUKAM CTOYHOW IKHUIKOCTH TPEIbSIBISIIOT
CJIeIyIole OCHOBHBIE TPEOOBAHMUS:

a) KOHCTpYKIMsT ©  (opMa TPUEMHUKOB JOJDKHBI — OOecrieuuBarh  TH-
TMEHUYHOCTh U YJTOOCTBO MOJIb30BaHMSI, HAIEKHOCTh U O€30MaCHOCTh SKCILTyaTalllu;
BO3MOKHOCTb COJIEP’KaHUSI UX B YHCTOTE; MOBEPXHOCTh MPUEMHHUKOB JIOJIKHA OBITH
TJIQJIKOM, TPEMSATCTBYIONIEH BOUTHIBAHUIO U OTJIOKEHHUIO MBI U TPSI3U Ha HEW;

0) MPUEMHHUKHU JODKHBI MMETh MUHUMAJIbHBIE pa3Mephbl U BEC, HE JOIMYCKATh
HEIMPOU3BOAUTEIBHBIX PACXOI0B BOBI;

B) OHU JIOJDKHBI UMETh JIEKOPATUBHO-3AIUTHOE TIOKPBITHE, TEPMUIECKA CTOMKOE
0pu TemrepaTrype ciauBaeMoil Boabsl A0 90° M KOPpPO3HMOHHOYCTOMYHMBOE IpHU
HAJIMYHUH METOYHBIX UIH KUCIIBIX CPEI;

) HEOOXOUMO OOECTICUUTh OJWHAKOBBIA CPOK CITY>KOBI Pa3IMYHBIX JETaIeH B
IprOOpe UK Ke BOZMOXKHOCTD JIETKOW CMEHBI OBICTPOM3HAIIIMBAEMBIX JICTAJICH;

1) MPUEMHUKA CTOYHOW >KUAKOCTH JOJDKHBI ObITh CHAOXKEHBI TMAPABINYECKUM
3aTBOpOM (CH(OHOM), PaCMOJIOKEHHBIM Ha BBIMYCKE I10J MNPUOOPOM UJIU B
KOHCTpYKIIMU camoro npubopa. Ilpu ycTaHOBKE pakOBHH, MOEK U THCCYapoOB
ClIeyeT NPUMEHSTh MPEUMYILECTBEHHO CU()OHBI-PEBU3HH, NPU YCTAHOBKE BaHH —
HaMoJIbHbIE CU(OHBL, IPU YCTAHOBKE YMBIBATbHUKOB — OYTHIJIOYHBIE CU(OHBI;

€) KOHCTPYKIIMSI ~ MPUEMHHUKOB  JIOJDKHA  YJOBJIETBOPSITH  YCJIOBHSIM
WHIYCTPUAJIbHBIX METOJIOB MOHTa)ka B CTPOUTENBCTBE, pa3MEIlEHUs] B OOBEMHBIX
CaHUTAPHO-TEXHUYECKUX KaOMHAaX 1 OJIOKaX.

1.3.11. TpaccupoBKa U KOHCTPYKLIHMH BHYTPeHHeH KaHAJIM3aUMOHHOI
CeTH.

BHyTpeHnHss kaHamu3zauuoHHas cetb (puc. 1.3.11) coctoutr w3 cremyromumx
AJIIEMEHTOB: OTBOAHBIX TPYyO 2, MPUHUMAIOMIMX KUAKOCTh M3 MPUEMHHUKOB 1,
CTOSIKOB 3, BBIITYCKOB 6, BBITSKHBIX TPYO 4 U yCTPOUCTB JJISI MPOYUCTKH S.

OTtBoaHbIEe TPYOBI, OTBOASAIINE CTOYHYIO KUAKOCTh U3 MPUEMHHUKOB B CTOSIKH,
MPOKJIAJBIBAIOT [0 CTEHaM, IO TOJy WM TOJBEIIMBAIOT TOJ MOTOJKOM. B
COBPEMEHHOM CTPOUTENbCTBE TPYObI, KaK IMPaBUJIO, MNPOKJIAABIBAIOT IO TOJY.
OTBOJIHBIE TPYOBI, MPOKIIABIBAEMBIE TI0 MOy WM MO/ MOTOJKOM, HE pa3peraeTcs
nenatb aynuaaee 10 m. [Ipokianka TpyO OOJbIIeH ATUMHBI TOMYCKAETCs B MOJBaIaX
U IPYTUX TIOMEIIEHUSX, T/Ie UX MOXKHO YJIOKUThH C HEOOXOUMBIM YKIIOHOM.

[lonBecHble TpyObl TOJ TMOTOJIKOM pa3peliaeTcss MacKHpOoBaTh KOpoOamw,
NOJIIMBHBIMU MOTOJNIKaMU U T. 1. HemomycTtuma mpokiagka MOABECHBIX TPYO Han
KIJIBIMA TIOMEIICHUSIMH, KYXOHHBIMU TUTUTAMH, KJIaJIOBBIMUA CHECTHBIX IPHITACOB, a
TaKke B TPOU3BOJACTBEHHBIX IMOMEIIEHHUSIX, B KOTOPBIX YCTAHOBIIEH OCOOBIN
CaHNUTAPHBIN PEKUM.

CTOosIKH yCTaHAaBJIMBAIOT MO BCEH BBICOTE 3JIaHUSI B MeCTaxX pa3MelleHUs
CaHUTApHBIX MPUOOPOB U MO BO3MOKHOCTH OJIMKE K YHUTa3aM, TaK Kak OT HHUX
nocTynaer HauOoJiee 3arpsi3HEHHas CTOYHas >KUAKOCTb. CTOSKU MPOKIAIbIBAIOT
BEPTUKAJIBHO, OTKPHITO WJIM B 0O0po3/ax COOTBETCTBYIOIIEero pasmepa. llpu
npokJagke B 00Opo3dax MPOTUB PEBU3UM HEOOXOJMMO OCTaBISITH OTBEPCTUSA C
3aKPBIBAIOLIEHCS JBEPKOM.
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Jluamerp cTOsiIKa MO BCEM BBICOTE JODKEH ObITh HE MEHbIIE HauOOJIBIIETO
JMaMeTpa OTBOJHOM TPYyObl, MPUMBIKAIOIIEH K CTOSKY.

B >kuibIx JomMax ycTaHaBIMBAIOT CTOSIKK AuameTrpoM B S0 u 100 mm, B cuctemax
MPOU3BOJICTBEHHON KaHAIM3alMK Tpy OOJBIION Harpy3ke IJOMYCKAalOTCS CTOSIKU
Oonpmnx nuameTrpoB. Eciu cpeau mpuOOpoB uMMeeTcss XOTS Obl OJMH YHUTa3,
nuameTp crosika npuHuMarotT He meHee 100 au. [lpu pazMenieHrr TPUEMHHUKOB TI0
TakaM ApPYT HaJ JIPYrOM YHUCJIO CTOSIKOB CBOAMTCA K MUHUMYMY ([0 OJHOTO Ha
CaHUTAPHO-KyXOHHBINA y3eln). PacTpyObl B CTOsIKe, Kak MpPaBUIIO, JOJKHBI OBITH
HampaBJieHbI BBEPX.

B BbINYCKM CTEKAeT CTOYHAS JKUIAKOCTb U3 OTIENIbHBIX CTOSIKOB WJIA TPYIIIBI
CTOSIKOB M BBIBOJUTCS 3a MPEAETbI 31aHUA K ONMKailieMy CMOTPOBOMY KOJIOAILY
JBOPOBOM WJIM BHYTPUKBAPTAIBHOW CETH.

JluameTp BBIMyCKa HYKHO NPUHHMMATh HE MEHEe IuaMeTpa CTOSIKA; Yrodi
COEIMHEHUS] C JBOPOBOM JMHUEH — He MeHee 90° K HampaBlIE€HUIO JBUKEHUS
KUAKOCTU. B MecTte mnpucoeAMHEHUs BBITYCKAa K JBOPOBOM CETH COOPYKAIOT
CMOTpPOBOI Kojozell. PaccrosiHie oT Hapy»KHOM CTEHBI 3[JaHUs JO OCH CMOTPOBOTO
KOJIOJIlla TPUHUMAIOT HE MeHee 3 .

JliiHa BBIMyCKa OT CTOSIKA WJIM TPOYMCTKHA 10 OCHM CMOTPOBOIO KOJOJIA
JIOJDKHA OBITH He Oosee: st TpyoorpoBoaoB auamerpom 50 vn—10 v, 100 ymyv—
15 m, 6omee 100 rn—20 m.

Boimyck MoxeT ObITh OOLIMM 711 IBYX U 0OOJiee CTOSIKOB; B 3TOM Clydae
CTOSIKM TIPUCOEAMHSIOT B MOJBAJIE K OJHOMY CTOSIKY, COSAMHEHHOMY C BBIITYCKOM.
JlomyckaeTcsi NPUCOEAMHATh K OJHOMY KOJOALYy 2—3 BbIIycKa. Belycku
BBITIOJHSIOT U3 UYT'YHHBIX KaHAJIH3aI[MOHHBIX TPYO.

B Mectax mpoxoma Bblmycka dYepe3 (YHIAMEHT 3[aHUS  OCTaBIISAIOT
TaKO€ OTBEPCTHE, UTOObI MEXIy KIaJIKOH U TeIoM TpyObl OCTaBaJcs
npo3op He MeHee 15 cm, 3aaenbIBacMblid KUPHOM MATOW TMHOW. B OeToHHOM
byHnamenTe LTSt YCTpOMCTBA OTBEPCTHUS 3aKJ1a/1bIBAIOT THJIb3Y
U3 TpyObl OOJIBIIIOTO AUAMETPA.

BoiTsizkHBIE TPYOBI SIBIISIIOTCSI MPOJODKEHHEM CTOSIKOB; MX BBIBOAAT 4Yepe3
yepaak Ha 0,7 m Bbie KpoBiW 3naHus. OT moJia yep/iaka U BbIIIE BBITSHKHbBIC
TpyObl yCTpauWBarOT W3 JHUCTOBOW cTanu ToimmmHod 1—1,9 mwm  wim
acOecTolleMeHTHbIE. BBITSKHBIE TpyObl NpelHa3HAUYeHbl ISl BEHTUIISIUMU Kak
BHYTpPEHHEH, TaK ¥ HAPY>KHOM CeTH KaHAJIW3allMU C UENbI0 YJAICHUS Pa3iIN4HbIX
BPEIHBIX U B3PHIBOOIACHBIX I'a30B (AMMHAKa, CEPOBOIOPO/IA, ALETUIIEHA, METAHA, a B
HEKOTOPBIX MPOU3BOJICTBEHHBIX CTOKAaX — MapoB OeH3MHAa, OeH301a U Ap.).

KananuzanuoHHble CeTH BEHTHIIMPYIOTCS €CTECTBEHHBIM IMyTeM, T. €. 3a CYET
NPUTOKA CBEXKETO BO3AyXa Yepe3 e JIOKOB HapyKHBIX CMOTPOBBIX KOJIOJIIEB
BrITskHBIE TPYOBI IEPEKPBIBAIOT CBEPXY (IIOrapKOH.

JlnameTp BBITSDKHBIX TPYO, IPOXOISAUIMX MO YepAaKy W BBILIE KPBIIIH, JOJKEH
ObITh Ha 50 ;MM Gosble TUaMeTpa TpyO CTOsIKA, TaK KaK B 3MMHEE BpEeMsl CEUEHUE
UX YMEHBIIAETCs M3-3a TOT0, YTO HA BHYTPEHHEHW MOBEpXHOCTU TpyO oOpazyercs
uHel. B MeCTHOCTSIX C TeIIbIM KJIMMATOM YBEJIUYMBATH AUAMETP BBITSDKHBIX TPYO
HE HY>KHO.
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B MmecTe mepecedeHus BBITSHKHOTO CTOSIKA C KPOBJIEH 3almanBalOT MaHXKET, W3
JUCTOBOM CTajM B KA4eCTBE THIPOU3OJISAIINH.

CrnenualiibHble BEHTWISIMOHHBIC CTOSKH YCTAHABIMBAIOT B KWIBIX M
oOmmecTBeHHBIX 3aaHusax (puc. 1.3.12.) o0s3arenpbHO B TeX Ciydasx, Korja
pacyeTHbIe PAcX0/Ibl B KaHAIM3AI[MOHHBIX CTOSKAX COCTABJIAIOT: B cTosikax d = 50
mm — Oonee 2 a/cex; B croskax d = 100 mm — Gonee 9 a/cex, B crosikax d = 150
mm — 6onee 20 n/cek.

a) 0) B)

IS

\\\S\rm

Puc.1.3.12. CxeMbl BEHTUISIIMOHHBIX YCTPOWCTB KaHAIM3AIIMOHHBIX CUCTEM: a — BBITSDKHAS
Tpy0a Ha KaHAIM3AI[MOHHOM CTOsiKe; O — BBITSDKHAs TpyOa Ha TpyNMy KaHAIM3AI[MOHHBIX
CTOSIKOB; B — BEHTWJIALMS TPYNIOBOW YCTAaHOBKM yHUTa30B (Oosiee mectu): 1 - neduekrop
(BBITSDKKA); 2 - BEHTWISILIMOHHBIN TPpyOOIIPOBOI; 3 - KAHATM3AIMOHHBIN CTOSIK, 4 - IPOYUCTKA.

OtBoanble TPYObI, K KOTOPHIM HPUCOEAMHEHO Oosee 6 YHHMTA30B, IOJKHBI
UMETh HE3aBUCHMMO OT 3TaXHOCTU 3[AaHHS JOINOJIHUTEIBHBIE BEHTUIILIMOHHBIC
cTosikn wiu TpyObl nuamerpoM 40 mm, mpucoenuHSEMble K BBICIICH TOYKE
OTBOJIHBIX TPYO.

BeHTWISIMMOHHBIE  CTOSIKM  TapaHTUPYIOT  COXPAHEHUE TUAPABIMYECKUAX
3aTBOPOB Y MPUEMHHUKOB, TaK KaK MEPEMyCKH y CTOSKOB Ha OTBOJHBIX TpyOax
YPAaBHOBEIIMBAIOT JABJICHUE BO3YyXa.

B cnywae «kpaiiHeli HEOOXOIMMOCTH BEHTWILHOHHBIA CTOSIK  MOKHO
VCIIOJIB30BATh KAK aBapUMHBIN JUIsl IEpEnycKa CTOYHOM IKUAKOCTH.

IIpouyHCcTKY KaHAIM3alMOHHON CETH IIPOU3BOIAT YEPE3 PEBU3HUN C KPBILIKaMHU Ha
OonTax WM NPOYUCTKH; IPU YCTAHOBKE PEBU3MI Ha MOA3EMHBIX TPYOONPOBOIAX X
pa3MEIIaroT B CIELUATIBHBIX PEBU3HOHHBIX KOJIOILAX.

PeBuU3MM yCTaHaBIMBAIOT B CIEAYIOIIMX MECTax TPyOONpPOBOIOB:

a) Ha CTOSIKaX IPU OTCYTCTBUM HAa HMX OTCTYNOB YCTAHABIMBAIOT PEBU3HUM B
HIDKHEM UM BEPXHEM OJTa)Xax, a I[pH HAJIAYUM OTCTYIIOB — TaKkKe U B
BBILIEPACIIONOKEHHBIX HAJ OTCTYIIaMHM OJTakaxX. PeBU3uMM yCTaHaBIMBAaKOT Ha
BbicoTe 1,0 .m OT moma /10 HeHTpa peBu3nu, Ho He MeHee yeM Ha 0,15 v Bbite 6opTa
NPUCOETUHEHHOTO Tpubopa. B 3manusix BbICOTON Oosee S5 3Takeil peBU3UU Ha
CTOSIKaX JOJDKHBI OBITh YCTAHOBJICHBI HE PEXKE YeM Uepe3 TPU ITaxka;

0) B HaUaJbHBIX ydacTKax (IO ABMXKEHUIO CTOKOB) OTBOJHBIX TPyO HpH Tpex U
Oosnee nmpubopax, Mo KOTOPbIMUA HET PEBU3UMN, YCTAHABIMBAIOT MPOYUCTKH;

B) Ha NOBOPOTAX FOPU3OHTAIBHBIX YYACTKOB CETU MpHU YIJIax MOBOpOTa Ooisee
30° ycTaHaBIMBAIOT PEBU3UU WA TMPOYUCTKU;
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I) Ha OPSIMOJIUHENHBIX TOPU30OHTAIBHBIX YYACTKAX YCTAHABIMBAIOT PEBU3UH WUJIU
MIPOYUCTKHU.

Jlis  oTBOJ@ TMPOU3BOJACTBEHHBIX CTOYHBIX BOJ KpOoMe€ TpyO MPUMEHSIOT
OCTOHHBIE WJIM KUPIUYHbIE JIOTKU. [I[HO JOTKOB HMMEET oOuepTaHuE B BUJE
MOJIyOKpY>KHOCTH nipu yKioHe He MeHee 0,01. [lupuny 10TKOB ciienyeT NpUHUMATh
He, MeHee 200 mm, HavanpHyr TryOnHy — He MeHee 250 mm. [IpeumyiectBo
JIOTKOB T10 CPABHEHUIO C 3aKPBITHIMU TPYOOIPOBOIaMHU 3aKJII0UAETCA B YA0OCTBE MX
MPOYUCTKHU.

JIBOPOBBIE M BHYTPUKBAPTAJIbHBIE CETU. B JABOPOBYIO CETh CTOYHAs KUAKOCTh
CTEKaeT OT BBITYCKOB M3 3[aHUS U JAJIe€ OTBOJAUTCS Yepe3 KOHTPOJIbHBIA KOJOJEL
10 COCIMHUTENIBHON JIMHUH B YIUYHBIA KOJIJIEKTOP.

COBOKYITHOCTh JABOPOBBIX KaHAIM3AIMOHHBIX JIUHUN, COEAUHEHHBIX MEXIY
co0OM BHYTpU KBapTajia, Ha3bIBAIOT BHYTPUKBAPTAILHON KAHAIM3AIMOHHOW CETHIO.
[Tocnegnuii  KoJIOAEL, JBOPOBOM WJIM BHYTPUKBAPTAIbHOW JIMHUM, KOTOPBIU
HA3bIBAETCS KOHTPOJBHBIM, pa3MmemaroT He ganee 1—1,5 m oT KpacHOW JWMHUU
(TpaHHUIIBI yHaCTKa).

CoenuHuTenpHass JUMHUS NPOKIAJIBIBAETCS OT KOHTPOJIBHOTO KOJIOALA [0
KOJIOJI[a TOPOACKON YIUYHOU CETH.

JuameTp coenMHUTENbHON TpyObl MPUHUMAIOT HE MEHEE Juamerpa IABOPOBOM
WA BHYTPUKBAPTAIBHON TUHUM U HE 00Jiee TMaMeTpa YIMYHOTO KOJUIEKTOpa.

JIBopoBbIe JMHWUM TpyO, KaKk U BHYTPHKBAapTaJbHBIC, PEKOMEHIYETCS
IPOKJIAAbIBATh MApAJICIbHO (PyHAAMEHTaM 3[aHHid, HA PACCTOSIHUM OT HUX HE
MeHee 3 v s IpeaoTBpalIeHHsI OCaAKU pyHIaMEHTA.

JluameTp IBOPOBBIX WM BHYTPUKBAPTAIBIIBIX CETEW KaHAIM3AIMU MTPUHUMAIOT
paBHbIM 150 mm. YKIOHBI TpyO NPUHUMAIOT C YYETOM pelbeda MECTHOCTU U
OTMETOK JIOTKOB CMOTPOBBIX KOJIOALIEB YIUYHON CETH U BBIOMPAIOT UX TakK K€, KaK
Y JUIs1 HAPY’KHBIX KAaHAIM3AaLMOHHBIX CETEH.

Ha 1BOpOBBIX M BHYTPUKBApPTaJbHBIX JIMHHUSX YCTPAauBAIOT CMOTPOBBIE
KOJIOAUBL: B MECTaX MPUCOEANHEHUS BBIITYCKOB U3 3[JaHUM, HA TOBOPOTAaX JIMHUW U B
MeCTaX U3MEHEHHUs YKIJIOHA. PacCTOSIHMS MEXIy KOJIOAUAMU Ha MPSAMBIX y4acTKax
He J0JDKHBI TpeBbimaTh 50 m npu Tpydax muamerpom 150—600 yvm u 75 m. npu
Tpybax muamerpoMm 600—1400 mm u Gomee. TpyObl MPUCOECTUHSIOT K KOJIOJIILY
TaKuM 00pa3oM, YTOOBI YTOJI MEXK]1y OCSIMU BXOJSIIEN B KOJOJEI] U BBIXOJAIIEH U3
Hero TpyOsl Obu1 He MeHee 90°, Tak Kak MpH MPUCOEANMHEHUH MO OCTPBIM yTJIIOM
TPpYOBI 3aCOPSIFOTCS U3-3a BBIMAJCHUS B HUX OCAJIKa.

1.3.12. MecTHbBIE YCTAHOBKH /1Jis1 00Pa00TKH CTOYHOM KMIKOCTH.

Korz[a IMPOU3BOACTBCHHASA CTOYHAA KHUAKOCTb CHUJIbHO 3aIrpsA3HCHA, H€O6XOI[I/IMO
npeayCcMoOTpETh YCTpOﬁCTBO OKOJIO COOTBETCTBYIOIIMX LEXOB MCCTHBIX OYHMCTHBLIX
YCTAaHOBOK. K HuM oTHOCSTCS: PEHICTKH, IICCKOJIOBKH, FpﬂBCOTCTOﬁHHKH, KUPO- U
6CH31/IHOYJ'IOBI/ITCJ'II/I, OXJIaAHUTCIIN.

Pemerkn ClIyKaT oJid YyJIaBJIMBAHHUA H3 CTOYHOM KUIAKOCTH KPYIIHBIX
HEPACTBOPUMBIX HaCTUIl U IMPECIAMCETOB. Bo BHyTpCHHCﬁ KaHaJIu3alu1u IPUMCHAIOT
IIPOCTBIC IIIIOCKHUE CBEMHBIC PCIICTKH CO IICIIAMHA 15—40 mm COOTBETCTBEHHO

52



pa3MepaM yJIaBJIMBAEMbBIX PUMECE. YT0J HAKIOHA PEIIETKH NPUHUMAKT B 60—
70° K TOpU30HTAIBLHOM TIJIOCKOCTH.

Ilecko/I0BKH TIPUMEHSIOT ISl OCAKACHUS W3 CTOYHOM KUIKOCTH TMecKa U
JPYTUX MHHEpaIbHBIX BEUIECTB; YCTAHABIMBAIOT UX IO BO3MOXKHOCTU BOJIM3U
NPUEMHHUKOB, HalpuUMeEp, OKOJIO OBOILIEMOEK B MPEANPUITHSIX OOLIECTBEHHOTO
nuTaHus. [leckoIOBKM U3rOTOBIAIOT U3 MeTajia, OETOHA, >KeIe300eTOoHa.
CKOpOCTh MPOTOKA KMAKOCTH uepe3 MeckoyioBky mnpuHuMaroT ot 0,10 mo 0,30
M/cek, B 3aBUCHUMOCTH OT KPYIMHOCTH M YAEIBHOTO BECa OCAKIAEMBIX YAaCTUIl U
TUIIA TECKOJIOBKH. IIpOJOIDKUTENBHOCT, XPAaHEHUS OCajJKka B IECKOJOBKAaX
yCTaHaBIIMBaeTCs He Ooiiee 2 CyTOK.
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Puc. 1.3.13. IleckonoBka: 1 — moparomuii TpyOOIPOBOA CTOYHOH BOABI, 2 — MPHUIMOK
ocajKa; 3 — OTBOJ OCBETJICHHBIX CTOYHBIX BOI; 4 — TUIPO3aTBOP.
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I'ps3eoTcTOliHUKY TIpeTHA3HAYEHBI JUIsl yJIaBIUBAHUS TPs3U, MecKa, OCH3UHA U
JPYrUX BELIECTB, 3aCOPSIOIUX BOAY (y rapaxeil — s MpOIyCKa CTOYHBIX BOJ
MOCJIE MOMKH aBTOMAIIIUH).

['ps13€0TCTOMHUKHN TPEACTaBISIOT COOOM MPOTOUYHBIE OTCTOWHBIE pE3epPBYaphl
ropu3oHTaabHOro THMa (puc. 1.3.14).
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Puc.1.3.14. T'pszeotcroitnuk: 1 - monatomas Tpy0a; 2 - Tpyda BEeHTUIISILIMOHHOMN BBITSKKH; 3
- KpBIIIKA YyTyHHas;, S5 - Kene300eToHHas IUMTa; 4 - BBIMYCKHas TpyOa; 5 - mepenuBHOU
’KeJ1e300€ TOHHBIH JIOTOK, 6 - JIIOK.

['psA3EOTCTOMHUKN COOPYKatOT OCTOHHBIE, JKEIe300€TOHHBIE WM KUPIHYHBIE C
COOTBETCTBYIOIIUM THAPOU3OJISIIIMOHHBIM MTOKPHITHEM.

/KupoyaoBuTes i IPUMEHSIOT sl YJIaBIMBAHUS KUPA U3 CTOUYHOU >KUIKOCTH
CTOJIOBBIX M (haOpHK-KyXOHb C IIEJIbI0 TIOCIEAyIoNel ero yruim3anuu. [loatomy B
TPYOBbI, OOCITY)KUBAaEMbIC KUPOYJIOBUTEIEM, XO3SMCTBEHHO-OBITOBAST CTOYHAS
KUAKOCTh HE JOJDKHA MOCTYMAaTh. JKUPOYIOBUTENN yCTAHABIMBAIOT B MOACOOHBIX
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MOMEIIEHUSX TPU YCIOBUU TE€PMETUYHOCTH >KUPOYJIOBUTENS M JETKOTO K HEMY
JOCTyMa AJIT OYHCTKH.

XKupoynoButenu ycrpanBaroT u3 0€TOHa, Kene300eToHa U Kupnuda. EMKoCTh
KUPOYITOBUTEIS MPUHUMAIOT He MeHee 50 .

Haunbounbinast riayOnHa )KUAKOCTH B KHPOYJIOBUTENE HE JOJDKHA MPEBHIMIATH |
M; 00BEM [JIs BCIUIBIBAIOIIEH MacChl JOJKEH COCTaBlsATH He MeHee 25% oT
NOJHOTO  o0BbeMa  JKUPOYJIOBUTENS, BpeMms MpeObIBaHUS  JKUIKOCTH B
KUPOYJIOBUTENE cienyeT npuHuMarth oT 10 1o 15 mun. LenecooOpa3Ho coopyxarb
KUPOYJTOBUTEIN eMKOCThIO Oosiee 300 7 ¢ mpoyBaHUEM CTOUHBIX BOJ BO3yXOM.

r'V I \:IL'j

Puc. 1.3.15. XupoynoButens: 1 - mogaga CTOYHOM BOJIBI; 2 - OTBOJ 00€3)KUPEHHOMN BOJIBI.

beH3uHoOyI0BUTEIM YCTAHABIMBAIOT BHE 3[aHUS JJIsl yJIABIMBaHUS OCH3MHA,
KEPOCHHA U IPYTUX TOPIOYUX KUAKOCTEH, COJIEPKAIIMXCS B CTOYHOM JKUIKOCTH, OT
rapakei, aBTOCTOSIHOK, a TaKe HEKOTOPBIX MPOU3BOJCTBEHHBIX IE€XOB.

[Ipy HaMMuUM B CETH BOCIUIAMEHSIOIIUXCS KHUJIKOCTEH CO37aeTCsi OMacHOCTh
B3pbIBa. B3phIB MPOUCXOIUT MPHU COMEPKAHUU B CTOYHOW KUIKOCTH OCH3WHA WA
OeH3ona B KonuuyecTBe, paBHOM 1—1,4% oT ee oObema. [lapel GeHzona BcTynaoT B
peakuuu C ra3oM (METaHOM), HaxOJSAIIMMCS B KaHAJIMW3AallMOHHOW CETH, B
pe3ynpTaTe yero oopa3yercs JIETKO BOCIUIAMEHSIOIIAsACA CMECh.

[Tpunuun nevictBust 6eHzuHoynoButens (puc. 1.3.16.) 3akmrodaercss B TOM, 4TO
OeH3WH Kak OoJjee Jierkasi )KUaKocTh (yaenbHbii Bec 0,8) Mo cpaBHEHHIO C BOJIOM
MOJIHUMAETCs BBEPX U yAAIAETCS 10 TPyOKe.

beHsuHoynoBUTENb pa3MeNIalOT BHE rapaxa JuO0 B BHUAE OTIEIBHOIO
COOpYXEHHs, JIMOO B KOMOMHAIMU C Tps3€0TCTOMHUKOM. beH3uHoynoBuTenn
PaCcCUMTHIBAIOT HA yJIABJIMBAHUE 110 95% roprounx *KuAKOCTEN U3 CTOYHOM KUIKOCTH,
npoxosuien yepe3 OeH3nHOyI0BUTENb. OOBEM BBIACTUTEIHLHON KaMephI, ITpeIHa3Ha-
YEHHOW JUIsi TpuUeMa CTOYHOM JKUAKOCTU. DEH3MHOYJNOBUTENW [ENalT U3
OTHECTOMKHUX MAaTepUaOB; OHU JOJHKHBI OBITh T€PMETUYHBIMHU.

[Ipu HaMWYUKM MECTHBIX YCTAaHOBOK HYXHO TPOKJIAILIBATh OOBOIHYIO JTHHUIO,
110 KOTOPOM CITyCKAarOT BOJY BO BPEMsI OUHCTKH YCTaHOBKH (IO COIVIACOBAHUIO C
CAHUTAPHBIM HAJI30POM).
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Puc. 1.3.16. bensunoynoButens: 1 — momaya CTOYHOM BOJBI, 2 — OIMHKOBAHHOE BEIpO; 3 —
TpyOa 1ist crycka OeH3uHa; 4 — OTBO/ CTOYHOM BOJIBL; 5 — BEHTHJISLIHSL.

1.3.13. CxeMbI 41 3JIeMEHTHI BOJIOCTOKOB

JloXIeBble U Tayble BOJbI C KPOBIHU 3[JaHHUSI MOTYT YAAIATHCS COPOCOM BObI
CO CBECOB, KapHM30B WJIM OPraHU30BaHHBIM OTBOJAOM IO HAPYXHBIM WU
BHYTPEHHUM BOJIOCTOKAM.

Hapyxubie Bomoctoku (Bomocmycku) (puc. 1.3.17, B) cocTodT u3 KenoOos,
KOTOpBIE COOMPAIOT BOAY CO CKaTa KPBILIM, U BOJOCTOYHBIX TPYO C BOPOHKAMH,
cOpachIBaIONIMX BOJY HA OTMOCTKY OKOJIO JOMa.

Puc. 1.3.17. BogocToku 31aHuii: 1 — ycTpoicTBO A1 NPOYUCTKH; 2 — CTOSIK; 3 — OTBOAHbIE
TpyOBI; 4 — BOJOCTOYHASI BOPOHKA; 5 — TUIPO3aTBOP; 6 — OTKPBITHIA BBITYCK; 7 — BOJIOCTOYHAS
TpyOa; 8 — xenob; 9 — noxxnenpueMHuk; 10 — komomenl HapyKHOH 0k IeBOM KaHanmm3auw; 11
— 3aKPBITHIN BBITYCK; 12 — CMOTPOBOM KOJIOAEL.

[Io mpoe3naM Boma CTEKAET K NOXKIACHPUEMHUKY M Jajee B CEThb HAPYKHOHU

JTOKIE€BOU KaHAJIM3aIl1H.
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B 3uMHue mepuoabpl BOJOCTOKM OOMEp3al0T U Tajible BOABI OTBOIATCS HE
MOJIHOCTBIO, YTO NPHUBOJUT K YBIWKHEHUIO M Pa3pPYIICHUIO CTPOUTEIBHBIX
KOHCTpYKIM. Hapy»Hble BOJOCTOKM YBEJIMYUBAIOT 3aTPaThl HAa SKCILTyaTalUIO
KpOBJIM (HEOOXOAMMOCTb YJNaJE€HUsi CHEra, COCYJEK), OHU HEIOJITOBEYHbl U
TPYJOEMKH B peMoHTe. [103ToMy MX MPUMEHSIIOT B 3[aHUSX, /i€ HEJb3s CIeNaTh
BHYTPEHHHUI BOJIOCTOK, WJIM B MaJIOATXKHBIX 3JaHUSAX C HEOOJBIION IIOLIAIbIO
KpPOBJIM, B OCHOBHOM B I0’KHBIX palloHaXx.

Buytpennue Bogoctoku (puc. 1.3.17, a, 6) oTBOAAT BOAy IO TPyOOIIPOBOAAM,
pacmojoXeHHbIM BHYTpH 3AaHus. OHM HaJeKHO pabOTal0T BO BCE CE30HBI U
TpeOYIOT MUHIMAIBHOTO OOCITYKUBaHHUS.

BHyTpeHHHE BOJOCTOKM TOJYYWMJIM IIUPOKOE PaCIpOCTpaHEHUE Npu
CTPOUTETHCTBE 3/IaHUMN C TIIIOCKUMHU KPOBJIISIMHU.

Bopa u3 BHyTpEeHHHX BOJOCTOKOB OTBOJIUTCS B HAPY)KHBIE CETH JI0XKI€BOM MK
o01IecTUIaBHOM KaHAIM3alMK (3aKpbIThIN BhITyCK) (puc. 1.3.17, a).

[IpucoenuHenre BOJOCTOKOB K  XO3SIMICTBEHHO-OBITOBOM cHCTEME HeE
nomyckaeTcsi. Bo3MOXKHO cOpachlBaTh JO0XKIEBbIE BOAbI B IMPOU3BOACTBEHHYIO
KaHaJIU3allMI0 HE3arpsi3HEHHBIX WM MOBTOPHO HCIIOJIB3YEeMbIX CTOYHBIX Boj. Ilpu
OTCYTCTBUHM JIOK/I€BOM KaHAJIM3AIMU BBIMYCK MPEIyCMaTPUBAETCS B JJIOTKU OKOJIO
3maHus (OTKPBITHIH BhITyCK) (puc. 1.3.17,0).

BHyTpeHHuE BOJOCTOKM COCTOST W3 MNPUEMHHKOB aTMOC(EPHBIX BOJI —
BOJIOCTOYHBIX BOPOHOK, CTOSIKOB, OTBOAHBIX TPYO, COEIMHSIOIIUX BOJOCTOYHBIC
BOPOHKH CO CTOSIKAMH, BBIITYCKOB, YCTPOMCTB JJISI MPOYHUCTKH.

BomocTOKkM ¢ OTKPBITBIM BBITYCKOM TIPH OTPHUIATEIBHBIX TEMIIEpaTypax
HApY>KHOTO BO3/AyXa O00OPYIyIOTCS THAPO3aTBOPOM, KOTOPBIA B XOJOAHOE BpeMs
roja MpPemsITCTBYeT MOCTYIUICHUIO OXJaXKIECHHOTO BO3AyXa M MPOMEP3aHUI0
BOJ/IOCTOKA.

B 3manusx ¢ oTpunaTenbHONM TeMIiepaTypoil nmpeaycMaTpuBaroTCs yCTPOMCTBA
JUTst 000rpeBa BOJAOCTOKOB (IT0/1aua TEIIOro BO3ayXxa, 3JIEKTpOoOOrpeB U T. 1.).

BHyTpeHHHE  BOJIOCTOKM  MOHTUPYIOT M3  HAlOPHBIX  YYT'YHHBIX
acOeCTOIIEeMEHTHBIX, MJIACTMACCOBBIX TPYO. DTO CBSI3aHO C TEM, YTO MPHU 3aCOpPax
BO3MOYKHO 3aII0JIHEHHE BOJOM BCeX TPYOONPOBOOB /10 BEPXHEW TOUKHU 3JaHUs, B
pe3ynbTaTe Yero JaBJICHUE B HIDKHUX YacTsX CHUCTEMbl MOXKET MOBBICUTHCS [0
HECKOJIBKUX aTtMocdep.

CranpHbIe TPYOBI AOMyCKACTCS MPUMEHSTH Ha MOABECHBIX JIMHUSAX MTPU HATUYUHU
BUOpaMOHHBIX Harpy3ok. Ha paccrosamm 10 M m MeHee (10 BEPTUKAIH) OT
BOJIOCTOYHOW BOPOHKHM MOTYT OBITh HCIHOJB30BaHbl O€3HANOPHBIE TPYOHI,
BbIJIepkuBatoue aasnexnue 10 0,1 MIIa (1 KFC/CMZ).

Bonocrounbie BOpOHKM JOJKHBI 0O€cleYrBaTh OBICTPBIA MpPHEM, OTBOJ
aTMOC(EPHBIX BOJ W 3aJICPKUBATh MPEAMETHI (JIUCThS, BETKH, MYCOP), KOTOpHIE
MOTYT 3aCOPUTh CUCTEMY.

Boponku (puc. 1.3.18) cocrosT u3 kopmyca 4, yCTaHaBIMBaeMOro B
NEPEKPBITUH S, paMbl 2, MOJ KOTOPYIO 3aBOJUTCS TUIPOU3OJIALMS 3, KOJMaka 7
win pemetku 1 nns 3apepxuBanus mycopa. BepxHssi yacTh BOPOHKH (KOJMAK,
pelieTKa) JI0JKHa UMETh OTBEPCTHUSI, IJIOLIAh CEUYEHUS] KOTOPbIX HE MEHEe 4eM
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BBOC  OOJIbIIIE  CEYEHHUS  OTBOJSAIIECTO MNaTpyOka, YTOOBI  YMEHBIIUTH
CONPOTHUBIIEHUE ABUKEHUIO U MOANOP BOJBI IIEPE]T BOPOHKOM.

BopoHkU 10KHBI TEPMETUYHO COEAMHSATHCS C KPOBJIEH, 4TOOBI aTMoc(hepHbIe
BOJIbI HE MPOCAYMBAINCH W HE pa3pyllajgd mepekpbitue. [ sToro ciou
TUAPOU3OIISIIIMKM  3aKUMaeTcss OonaTaMu Mexay Kopmycom 4 u pamod 2 u
3aJIMBAETCs CBEPXY MACTUKOM.

[Mpumensirorcst Bogocrounbie Boponku dy — 80,100,150 u 200 mm.

B 3aBucuMocTM < OT Ha3HaueHUs KpOBIM  (9KCIUTyaThpyemas, He-
IKCIUTyaTHpyeMasi) U YCJIOBUM 3KCIUTyaTallil UMEETCS HECKOJIbKO KOHCTPYKLIMN
BOPOHOK.

Boponkn ¢ pemerkamum — TUiockue Boponkum (puc. 1.3.18, a) —
YCTaHaBIMBAIOT Ha IUIOCKUX KPOBIISIX, HCIIOJIb3YEMBIX JIJISI PECTOPAaHOB, Kade,
CIIOPTUBHBIX TUIOMIAIOK | T. . HOT/Ia UX UCTIOJIB3YIOT M HA CKATHBIX KPOBJISX.

Boponku ¢ xoimakoM — KoJIakoBbie BOPOHKH (puc.1.3.18, 0) — npuMeHsoT
Ha CKaTHBIX, a TAKXKE MJIOCKUX HEIKCIUTYaTUPYEMbIX KPOBIISIX.

a) 0)
1

'Q i 2
U oo ouuuoogoor]
— =]
4 H |

Puc. 1.3.18. BogocTouHbie BOpOHKH: a — IJIocKasi; 6 — konmakoBasi; | - pemerka; 2 - pama; 3
- TUJIPOU30JIALHS; 4 - KOPITyC; 5 - MepeKphITHE; 6 - KOJMaK; 7 - CbeMHBIN NepeIMBHON MaTpyOOK.

w

OTBOIHBIE TPYOBI BBHITIOMHSIOT OOBIYHO B BHJIE MTOIBECHBIX TPYOOIIPOBOIOB.

Crosikiu MPUHUMAIOT aTMOC(epHbIe BOJIBI OT BOPOHOK WM OTBOIHBIX TpPYO.
Jlyis ipetoTBpaIlieHus 3aMep3aHmsl CTOsIKa HEOOXOAMMO OOECTICUNTh TIOCTOSIHHYIO
1oJlayy B HETO TEIUIOr0 BO3AyXa.

[Ipm 3akpbeITOM BBITYCKE BO3AyX TMOCTYMaeT W3 CETH TMOJA JCHCTBUEM
TPaBUTAIMOHHOTO JABJICHUS.

[Ipu OTKPHITOM BBIMMYCKE C THUAPO3aTBOPOM IBMIKEHHUS BO3/yXa B CTOSKE HE
IMPOUCXOUT — BOPOHKH HE TMOJY4YaloT JOCTATOYHOTO TEIUla U 0OMep3alor.
[ToaToMy BO3MyX TMOMAaETCsl B CTOSK W3 TOJBAJIAa Yepe3 TPOWHUK, KOTOPHIU
3aKpBIBAETCS MPH TOJOKUTEIBHON TeMIlepaType BO3ayXa, WIU U3 XO3HCTBEHHOU
KaHaJIM3aI[uu Yepe3 MePEMBIUKY.

Brimycku cimyat Uisi OTBOJIa BOJBI 3a Mpeaensl 31aHusi. OTKPBIThIE BBITYCKU
(puc. 1.3.19) BeimosHAIOT B BUje cTaiabHOM (puc. 1.3.19, a, 6) nnu uyyryHHou (puc.
1.3.19, B) TpyOnl, BeIXOAIIECH 3a CTeHY 37aHus (BbuleT He MeHee 150 mm), Ha
BbICOTE HE MeHee 150 MM OT JI0TKa, MPEIOTBPAIAOIIETO Pa3MbIB OTMOCTKH OKOJIO
3/IaHUsl.
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Puc. 1.3.19. OTKpbITHIE BBITYCKH BOJIOCTOKOB: 1 — TpyOa BhIMTycKa; 2 IEMEHTHAs CTSIKKA; 3
— CJIOW TeTIION3O0JISIINK; 4 — PEBU3HSI; S — CTOSK; 6 — THAPO3aTBOP; 7 — TpyOa JIs OTBO/IA TAIBIX
BOJI; 8 — MPOOOYHBIH KpaH.

JUis UCKIIOYEHHs NpOMEp3aHMs BBIIYCKa 3a30p MEXAYy CTEHOM U TpyOoi
3aMOJHAETCS CJIOEM TEIUIOU30JSILUA MHUHEPAIIBHOM BaTOW (TOJIILMHOM CJIOS HE
meHee 50 mMM). B pailoHax ¢ pacueTHOW TemMmeparypodl HuUxKe — 5° OTKpPBIThIC
BBIIYCKU 000pyAyIoTCsi ruapo3arBopoM BbicoToit 100 mm (puc. 1.3.19. 6, B),
KOTOPBI HCKJIIOYAaeT IMOCTYIUIEHHE XOJIOAHOTO BO3JyXa B CTOSK M €ro
npomep3anue. Jlas oTBoga TamelXx BOA B 3MMHE-BECEHHHM  Mepuon
npeaycMaTpuBaeTcsl TpyOONmpOBOA ¢ KPaHOM, MPUCOECTUHSIEMBINA K XO3HCTBEHHO-
OBITOBOM CHUCTEME KaHAJIU3aLlUU.

3aKpbIThIE BBIMYCKH, TAK K€ KaK U B CUCTEME KaHaJIU3aluu, COOMPAIOT BOAY OT
OJIHOTO WM HECKOJIbKMX CTOSIKOB M CETbI0 TOPU30HTAIBHBIX TPyOOIpPOBOOB,
IPOJIOKEHHBIX B 3€MJIE, KaHale, [I0/IBAJIE, OTBOJAT €€ 3a IPEIEIIbl 3aHMsl.

VYcrpoiicTBa [Ji MPOYMCTKU CETU BBINOJIHSAIOTCSA B BUJIE PEBU3MI, IPOUYUCTOK,
CMOTPOBBIX KOJIOALEB, KOHCTPYKIMU KOTOPBIX aHAJIOIMYHbI NPUMEHSEMBIM Ha
CUCTeMax KaHaJIU3alliH.

1.3.14. Cnoco0bl MycOpOYAOJIEHUS.

OnHOM W3 BaXHBIX TUTHCHWYECKUX 3a/a4 SIBISCTCA yJaJICHHE OBITOBBIX U
MPOMBIIIJIEHHBIX OTXOJIOB, KOJIMYECTBO KOTOPBIX BO3pAacTaeT MO MeEpe pocTa
TOpPOJOB, YBEJIMUEHHUS ITAXKHOCTU 3aCTPOUKH, TIIOTHOCTH HACEIEHUS, MOBBIIICHUS
0J1aroyCTpoMCTBa 3/1aHU.

JIisi mpeoTBpallleHsl 3TOr0 Ha TEPPUTOPUU HACEIECHHOTO MyHKTa CIIyXKO00H
CaHUTAPHOM OYMCTKU OPTaHU3YIOTCA COOp, XpaHEHUE U BHIBO3 OTXOJIOB.

B Hacrosiiee BpeMsi HCIOJIb3YIOTCS CIIEIYIONIUE CIIOCOObI MYCOPOYAAJICHHUS:

1) cOop Mycopa B cHelHUalbHbIE BeIpa U BBIHOC UX B MYCOpPHBIE SIIUKH,
MYCOPOCOOPHUKH, KOTOpbIe TNepuoandecku ouninarorcs. CoOpaHHBIT Mycop
BBIBOZUTCS MYCOpPOBO3aMH. IJTOT CIOCOO TMPHUMEHSETCS B IMOCENKaX W TOpojax,
3aCTPOCHHBIX IOMaMH BBICOTOU HE OoJiee 5 ATaxel;

2) ymajleHue Mycopa W3 KBapTUP CHUCTEMOW MYCOpPOIpPOBOAOB, cOOp B
KOHTEUHEpBI, PACIOJIOKEHHBIE B CIEHHAIHOM Kamepe, OTKyJa €ro BbIBO3AT
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aBTOMAaIIMHBL. J[aHHBI CMOCO0 TPUMEHSAETCSs B MHOTO3TAXHBIX 3IAHMSIX
KBapTUPHOT'O THIIA, TOCTUHUIIAX, OOIIEKUTHUSIX.

CoOpaHHbIi MyCOp U OTXOJIbI MyCOPOBO3aMH MEPEBO3ATCS HA COPTUPOBOYHBIE
MycoporepepadaThIBaOIIME WM MYyCOpOCKHUraTenbHble mnpennpusatus. llocie
COPTHPOBKM M W3BJICUEHHSI YTHIIBCHIPbS OCTAaTKH MYcCOpa, NpPEeUMYIIECTBEHHO
OpPraHUYECKOT0 MPOUCXOXKIEHHS, TepepadaThIBAIOT Ha yI0OpEHNE WU CHKUTAIOT.

B mpakTuke caHUTapHONW OYHMCTKHM 3JaHUM OT TBEPABIX OTXOJOB H3BECTHBHI
CIIEIYIOIME THUIIBI MYCOPONPOBOJOB: XOJOJHBIE, CYXHE, MOKpbIE, TOpsSUHe
(orueBbie).  Haumbonpinee  mpUMEHEHHWE  TOJYYMIM  XOJOAHBIE,  CyXHUe
MycoponpoBoasl (puc. 1.3.20, a), cocTosimMe W3 3arpy304YHbIX KJIAIlaHOB O,
BEPTHUKAJIBHOTO CTBOJIA 4, TTO/1 KOTOPHIM Pa3MEIIAI0TCsl CMEHHbIE MyCOPOCOOPHUKHU
WM KOHTeWHepsl 1, MmycopocOopHO#l kamepsl 14, BEeHTHWISILIMOHHOW TPyObI 6 C
nedaexTopom 7.

a) 6)

Puc. 1.3.20. Cucrema MycopoynajieHus: a - MyCOpONpoBOA; O - 3arpy304HbIi KJIanaH; B -
MJIOMIAKA NIl KOHTEHHEpoB: | - KOHTeWHep; 2 - mmbOepHOe YCTPOMCTBO; 3 - HWIKHAS 4YacTh
CTBOJA; 4 - BEPTUKAJBHBIN CTBOJ; 5 - 3arpy304yHbIN KiamaH; 6 - BEHTHISIMOHHas Tpyda; 7 -
nedaextop; 8,9 - ko3bipek; 10 - pyuka; 11 - monBmkHast kKopoOka; 12 - ropu3oHTaIBHAS OCh; 13 -
NOJIMBOYHBIHN KpaH; 14 - MycopocOopHas kamepa; 15 - Tpar.

3arpy304Hbli KJIallaH I[peIHa3HaueH JUisl IpueMa OTOpOoCcoB M cOpoca ux B
cTBOJI. OH JOJKEH MpU JHO0M IOJI0KEHUH M30JMPOBAaTh CTBOJI MYyCOPOIPOBOJA
OT IOMEIIEHHUs, YTOObl TyJa HE MPOHUKAIM MbUIb U Ta3bl, U IPEMSITCTBOBATH
MOTAJaHUIO B CTBOJI KPYITHBIX MIPEIMETOB, KOTOPbIE MOTYT 3aCTPSTh B CTBOJIE.

Haubonbiiee pacnpocTpaneHue noiyunia KOHCTpYKIus kinanana (puc. 1.3.20,
0) B BHUIE MOABMXKHOM KopoOku 11, Bpamjaromieiics Ha TOpU30HTAIBHON ocu 12,
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npu Haxxatuu Ha pyuky 10. Kosbippku 8 u 9 obecrnieunBaroT W30MSIHUIO CTBOJIA TIPU
IPOMEKYTOUHOM TIOJIOKEHUH KOPOOKHU. Pe3nHOBBIE MPOKIAIKI MEXKY KOPOOKOH 1
KOPIYCOM YMEHBIIAIOT IIIYM U T€pMETU3UPYIOT KIIalaH.

Krnamanbl MoryT pacrnosaraTbCs Ha JECTHUYHBIX KJIETKaX MX BBIMOJHSIOT W3
JIMCTOBOM CTaJM TOJIIMHOW HE MEHEE 2 MM C aHTUKOPPO3UOHHBIM MOKPBITHEM.

3arpy304Hblii KJanaH MNPUCOEAMHSIETCS K CTBOJY CTAJbHOM WM YYTYHHOM
paMKOM C OJIHMM WJIM JIByMsl IaTpyOKaMu, Ha KOHIIE KOTOPBIX KPEIsATCs KJlalaHbl.
JJ1s IPOYUCTKYU CTBOJIA paMKa JI0JKHA ObITh ChEMHOM, MO3TOMY OHA 3aKpeIUIsIeTCs
Ha CTBOJIE XOMYTaMH C PE3MHOBBIMU MIPOKJIAJIKAMHU.

BepTukanbHblid CTBOJI TPAHCHOPTUPYET OTXOJIbI B HUKHIOKO 4YacTh 37aHUS B
MYyCcOpOocOOpHYI0 Kamepy. B 3aBHCHMOCTH OT MecTa pPacIoJIOKEHHUS MPUEMHBIX
KJIA[IAHOB OHM YCTAHABJIMBAIOTCA HAa JIECTHUYHOW KJIETKE WJIM BO BHYTPEHHHX
CTeHax KyxoHb. HauOousbliee pacmpocTpaHeHHE NOJYYMWIM CTBOJBI B BHJE
acOECTOLIEMEHTHBIX, PeXe OETOHHBIX TPyO, YCTaHABIMBAEMbIX Ha JIECTHUYHOM
kietke. CTBOJIBI HENb3sl pa3MeliaTh Ha HAapYXHbIX CTEHKaX (BCIEACTBUE HX
OXJIQXK/ICHMS), Ha CTeHaX JKWJIbIX KOMHAT M TMOMEIICHHH C TOBBIIIEHHBIMU
3BYKOM3OJISIITUOHHBIMUA TpeOoBaHUsIMU. [[uaMeTp cTBOJIa MPUHUMAETCS] HE MEHEe
380 — 400 MM 1npu pacmoIOKEHUU UX Ha JIECTHUYHOM KiieTKe. CTBOJI KPEMUTCS K
MEXAITAKHBIM TEPEKPHITUSAM CTATBHBIMA XOMYTaMH WJIM OINUPAETCS HA HUXKHEE
NEPEKPHITHE.

Hwxusas dwacte cTBONMa 3, WHOTJAA BBINOJNHAIONIAS poib  OyHKepa,
YCTaHABIMBACTCS IMOJ YIJIOM K CTBOJY, YTOOBI MOTACUTh HEPTUIO MAJArOIIETO
mycopa. IllubepHoe ycTpoWCTBO 2 OTKIIOYAaeT CTBOJ HAa BpPEMS CMEHBI
KOHTEHWHEPOB.

Bentunaumonnas Tpyba ynanser 3amax W3 MmycopompoBoaa. OHa sBiseTCs
MPOJIOKEHUEM CTBOJIA M BBIXOJIUT HA KPBIILYy Ha BBICOTY HE MeHee | M Han
KOHBKOM 37aHus. JlJii yCHUJIeHHs] BEHTUISIIIMM BEPXHIOI 4YacTh TPYyObl CHa0XaroT
nedIeKTOpOM, a B TEIJII0€ BpEeMs Iojia UCIIONb3YIOT BEHTUIISATOP.

MycopocbopHas kamepa mpefHa3HaueHa s cOopa W XpaHEHHS Mycopa,
najaromero nmo crpoiy. Kamepsl pacnonarairoTcsi mojl KaKIbIM CTBOJIOM WJIU
IPYNION CTBOJIOB Ha MEPBOM 3Ta)ke 3[aHUs WU B MOJBAJIE, C HEMOCPEICTBEHHBIM
BBIXOJIOM BO /1Bop. Kamepa BbINONHSIETCS U3 ra30HENPOHUIIAEMOT0, OTHECTOMKOTO
Matepuana. B kamepe pa3zmeniaercs OyHKep WK KOHTeiHep 1, moiuMBOYHBINA KpaH
13 (dy = 15 MM) c TOIBOIKON XOJOAHOW U TOpSYEH BOIBI, B TIOIY
ycTaHaBiuBaeTcs Tpan 15. Eciu HeBO3MOXXHO yJajeHHUE CTOKOB CaMOTEKOM (Mpu
paCIOJIOKEHUU KaMepbl B MOJBANIE), MPEAyCMaTPUBACTCS NPUSIMOK U PYUYHOU
HAcCOC JUIsl IEpEKaYKh CTOKOB B PAKOBHHY WJIM KaHAJIM3aLHWOHHYIO ceTh. B kamepe
JOJDKHA TOAJIEPKUBAThCS TeMiiepaTypa He Huxke + 5 °C, mis dero B Hel Impe-
JyCMaTpPUBAETCS OTOIUICHHE.

[Ipu pacnosiokeHuu 1moja MycopocOOpPHON KaMephbl HUKE MOBEPXHOCTU 3EMITU
Oosnee yueMm Ha 1 M HEOOXOIUMO MEXAHU3UPOBATH MOBEM U YJAICHUE MyCOpa.

Hamnonnennsle KOHTEHHEPHl U3 MYCOPOCOOPHON Kamephbl MepeMelarTcs Ha
momanky (puc. 1.3.20, B), OTKy/1a BBIBO3STCSI HA CBAJIKY MYCOPOBO3aMH.
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Yacrts 2. [IpoekTupoBaHue U pacyeT CUCTeMbl BHYTPEHHEr0 BOJONMPOBOA
U KaHAJU3alluy 31aHUH.

2.1. [IpoekTUpOBaHNEe BHYTPEHHEH BOAONPOBOJIHOM CeTH
2.1.1. BbiOop cucTteMbl U cXeMbl BHYyTPEHHET0 BOJIONIPOBO/Ia

Cucrema BHYTPEHHErO BOJOMPOBOJAA — O3TO KOMIUIEKC HWHXEHEPHBIX
YCTPOWCTB BHYTPH 3IaHMS, NMPEAHA3HAYECHHBIX IS MOJA4d BOJBI OT HAPY>KHOTO
BOJIOTIPOBO/IA K BOJOpa30OpHBIM TpubOopaMm. Boma BO BHYTPEHHHX CHCTEMax
pacxoayeTrcss Ha  XO3SMCTBEHHO —  OBITOBBIE, MPOTHUBOIOXKAPHBIE W
IPOU3BOICTBEHHBIC HYKIbI.

Bribop cuctemMpl W CXeMbl BHYTPEHHETO BOJONPOBOAA TPOUZBOAUTCS B
3aBUCMMOCTH OT Ha3HAYCHUS 3/IaHWS HAa OCHOBE M3YUYCHUS €ro IUIAHHPOBKH,
PacCIoJIOKEHUsI Ha ydYacTKe TeHIUIaHa, BBICOTHI (ITAXXHOCTH) M oO0beMa 3JaHus,
CHUCTEMBbI Hapy>KHOTO BOJIONIPOBO/IA, BETMYMHBI MAaKCHMAJIBHOTO U MHHHMAJIBHOTO
JABJICHUS B HAPY>KHOH BOJIOIPOBOJIHOM CETH.

B 3aBHCHMOCTH OT CBOEro Ha3HAYCHHS CHCTEMbI BHYTPEHHETO BOIOIPOBOJIA
MOT'YT OBITb:

— XO3SIMCTBEHHO-IIUTHEBLIE,

— IPOTUBOIIOKAPHEIE,

— TIPOM3BO/ICTBCHHBIC.

[Ipu 3TOM cHCTEMBI MOTYT OBITh KaK pa3IelbHBIMU, TaK U O0BEIMHEHHBIMH.

B rpaxmanckux 37aHUSX OOBIYHO MPUMEHSIOTCS CHUCTEMBI XO3SMCTBEHHO-
MU THEBLIE WJIH 00BbeTMHEHHEIE X035ITHCTBEHHO-TIPOTUBOIIOKAPHEBIE.
HeoOxoammocTh yCTpoiicTBa MPOTHUBOIMOKAPHOTO BOAOMPOBOIA OMPEACIISICTCS
ta0i1.1 [1] B 3aBHCHMOCTH OT Ha3HAYEHHSI, ITAKHOCTHA U 00beMa 3/1aHH.

B TpOMBINIEHHBIX 3JaHUSX MOTYT OBITh OOBETUHEHHBIC WM pa3/c/IbHBIC
X03SIHCTBEHHO-TIUTHEBBIC, TPOU3BOJCTBEHHBIC W IPOTHBOINOXAPHBIC CHCTEMBI.
Heo0XoauMoCTh yCTPOWCTBA MPOTHUBOIOKAPHOTO BOAOIPOBOJIA OIPEACIISCTCS
ta0m.2 [1]. [Ipu >TOM MPOTHBOIOKAPHBIE BOAOMPOBOIAHBIC CETH O0BEAMHSIOTCS
KaK C XO3SMCTBCHHO-TTUTHEBBIMU, TaK W C MPOU3BOJCTBEHHBIMU. Ha HEOOIbIIHMX
NPEANPUATHSIX C CYTOYHBIM pacxojaoMm Boael g0 100 M® MoxkeT yCTpauBaThCs
o0benMHEHHAs XO3SHUCTBEHHO — MPOW3BOJICTBEHHO — MPOTHUBOIIOKAPHASI CHCTEMa
BHYTPEHHETO BOJIOIPOBOJIA C OJTHOM CEThIO, TIOJIAIONICH BOy Ha BCe HYXIBI [2].

Kpome Toro, B 3maHMAX HEOOXOAUMO TMPEAYCMATPUBATh TOJUBOYHBIN
BOJIOTIPOBOJI W3 TIOJIMBOYHBIX KPAaHOB, KOTOpPHIE OOBIYHO TPUCOCAUHSIIOTCS K
XO35UCTBEHHO — THThEBOM CETH W WCIONB3YIOTCS JUIsl TOJWBA 3€JICHBIX
HACAXICHUI, MOWKH TPOTYapOB M BHYTPUKBAPTAIBHBIX TPOE3IOB.

B 3aBHCHMOCTH OT rapaHTHPOBAHHOTO HAaIlOpa B HAPY)KHOW BOIOIPOBOJIHON
cetu H. u TpedyemMoro Harmopa BO BHYTPEHHEH H7 MPOEKTHPYIOTCS CJCAYIOIINE
CHUCTEMbI BHYTPEHHETO BOJIONPOBO/IA:

a) MPOCThie O€3 MOBBICUTEIBHBIX YCTPONCTB,;

0) ¢ BOJIOHANOPHBIMU OaKamu,
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B) C HACOCHBIMHU YCTaHOBKAMH,;

I) ¢ HAIIOPHBIMU OaKaMHU ¥ HACOCHBIMHU YCTaHOBKAMHU;

1) ¢ THAPOIHEBMATHYECKUMH YCTaHOBKAMH.

CucrteMbl 0€3 MOBBICUTEIIBHBIX YCTPOMCTB HamboJiee POCThl B YCTPOMCTBE U
AKCIUTyaTalllK, S3KOHOMUYHBI, IMOATOMY MPOCKTUPYIOTCS BO BCEX CIIydasx, KOTJa
cobsmronaercs ycinosue Hr < Hp, T.e. KOrja Harop B Hapy>KHOM CETH J0CTaTOUYEH BO
BCE€ MEPHO/IbI CYTOK.

Cucrempl ¢ HamOpHBIMH OakaMl MOTYT OBITh 3alPOCKTUPOBAHBI TPHU
MEePUOINYECKOM HEJOCTATKE Hamopa B HapykHOW cetu. IIpm sTOoM B Te dYachl
cyTok, korma Hr < Hp, TPOUCXOAUT CHAOKEHHE BOJOM W3 TOPOJCKOTO
BOJIOTIPOBO/IA Y HAIOJIHEHHWE HamopHoro Oaka. B Te ke dYacel, Korma Harmop
HEJI0OCTaTOYCH, BEPXHHE MOTPEOMTENN WM BCE 3/IaHME CHAOXKAaeTcs BOAOW U3
HaIlOpHOIoO Oaka.

3nech He TpeOyeTcs JOMOJHUTEIBHOM DHEPrUM Ha TOBBIINICHUE HAIopa,
0JIHAaKO HEOOXOAMMO OTMETHUTh CYIIIECTBEHHBIN HEIOCTATOK TakuxX cuctem. [lerno
BCE B TOM, YTO 4Yachl, KOT/la HArop BO BHYTPEHHEH CETH HEJ0CTAaTOUYEH, COBMAAAal0T
C YacaMu MaKCHUMaJbHOI'O BOJOMOTPEOJEHUs] BO BHYTPEHHEH ceTu, U Tpedyemas
€MKOCTh HarmopHoro Oaka mocturaetr 0,5 — 0,85 or cyrouyHoro pacxoja BOJBI B
3nanuu. Pazmepbl 0aka MOJydarOTCs OOJBIIMMH, MO3TOMY HPUMEHEHHE TaKuX
CHUCTEM BO3MOYKHO JIMIIIL B HEOOJBIIMX 3JaHUAX C MaJbIM CyTOYHBIM PaCXOJ0M
BOJBL.

Cucrembr "B", "I m "a" mnOpoekTHpyrOTCSs NOpU MNOCTOSHHOM WJIU
MEePUOINYECKOM HEJ0CTATKE HANlopa B HAPY>KHON BOJOIPOBOIHOMN CETH.

Cucrtempl C HACOCHBIMH YCTAaHOBKaMH 0€3 0aKOB MPUMEHSIOTCS OOBIYHO JIJISt
TPYIIBl 3JaHWA W YCTAHABIMBAIOTCS dYallle BCEro B IIEHTPAILHOM TEIJIOBOM
MyHKTE COBMECTHO C JIPYTUM OOOpYAOBAHHUEM, T.€., KaK MPABHUIIO, OOCITYKHBAIOT
LEJIBIN MUKpOpaioH. B 3TOM cilydyae JOMOJHUTENbHBINA PAcX0/1 JIEKTPOIHEPTUU Ha
MOBBIIIIEHNE HAropa Oy1eT 3HAYUTEIbHO MEHBIIINM, Y€M JIJIS OTJEIbHbIX 3JJaHU.

Bononamnopueie 0akui C HAaCOCHBIMU YCTAaHOBKAMHM IPOCKTUPYIOTCS, Kak
MpaBWJIO, B 3/1aHUAX BbICOTOM Oosiee 10 sTtakeit. DTM cHUCTEeMbl YKOHOMHUYHBI B
CTPOUTENBCTBE W OKCIUTyaTallMd, TaK Kak IPH aBTOMAaTHYECKOM BKJIFOYEHUU
HAacOCOB B 3aBUCHUMOCTH OT YPOBHS BOJbI B HAIIOPHOM OaKe €MKOCTb IOCJIEIHETO
He nipesbimaet 0,05 — 0,08 ot cyrouHoro pacxoja BoJbl B 3/IaHUH.

Cucrempl ¢ THAPOMHEBMATUYECKUMH OakaMH TPUMEHSIOTCS B TEX CIydasx,
KOT/Ia YCTPOWCTBO HAMOPHBIX 0AKOB HEBO3MOXKHO WJIM TPYAHOOCYIECTBUMO. M3
BCEX TIIOBBICUTEIBHBIX YCTAaHOBOK OHM MEHEE SKOHOMUYHBI B OJKCIUTyaTallWU.
Kpome TOro, BO3MOXKHOE TOIagaHrue BO3yXa B BOJAY U BOJIOMPOBOJHYIO CETh
MOHIKAET YCTOMYMBOCTH TPyO W 0OOPYIOBaHUS OT BO3ACHCTBUS KOPPO3UH.
OOBIYHO 3TH YCTAHOBKY MPUMEHSIOTCS JIJISl TPYIIIBI 3aHHH.

BennunHa mnoTrpeOHOTO Hamopa B CETH OMNPEACNSIeTCS THIPaBINYECKUM
pacdeTroM, MOpSIOK Kotoporo mnpuBoautrcs Huxke (1m.1.4). OpHEHTHPOBOYHO
BEJIMUMHY TpeOyeMoro Hamopa B Hapy>KHOW CeTH, OOECIEeYMBAIOIIEro paboTy
BHYTPEHHETO BOJOMPOBOJA KHUJIOTO 3/aHHus 0€3 MOBBICUTEIBHBIX YCTPOMNCTB,
MOYHO OTPENIeNUTh 1Mo (popMmyrie:
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Hp=10+(n-1)-4,m (2.1)

rne Hy — tpeGyemblit Harmop, M;
N — 4KCIo dTa)Ke! B 3/IaHUH.

Ecnu BenuumHa rapaHTUPOBAHHOTO HAMOpa B HAPYXKHOM CETHU 3HAYUTENIHHO
oonbie Hr, onpeaensemoro mo gopmyie (2.1), TO 04eBUIHO, YTO YCTAHOBKH JJIs
MOBBIIICHUS HAopa HE MOTPEOYIOTCS U JIOTMYHO Cpa3y K€ MPUHATh CHUCTEMY
BHYTPEHHETO BOJOIPOBO/JIA MPOCTYIO, T.€. 0€3 MOBBICUTEIBHBIX YCTPOICTB.

Ecnu  rapaHTUpOBaHHBIM HAamop 3HAYUTENBHO HUXKE TpeOyemMoro, TO
HEOOXOJMMO TMPOU3BECTH BBHIOOP MOBBICUTENHLHOM YCTAaHOBKHM MO MyHKTaMm 0" —
"n" B 3aBUCMMOCTH OT Ha3HA4YE€HMS, KOHCTPYKLIMH, BBICOTHI 3[JaHUS W Hamopa B
HAPYKHOU CETH.

Ecniu BennumHa rapaHTUPOBAHHOTO HAmopa B HApYXKHOM ceTn Onu3ka K
BbIUHCICHHON 1Mo (opmyne (2.1), To cHavama HEOOXOIUMO TPOU3BECTH pacyeT
CETH, a 3aTEM YTOYHUTh CUCTEMY BHYTPEHHEIO BOJONPOBOAA.

BHyTpeHHsI1 BOJONPOBOAHAs CETh COCTOUT U3 CIEAYIOIMIMX OCHOBHBIX
AIIEMEHTOB:

— BBOJIOB B 3/IaHUE;

— Y3JI0B y4eTa noTpeOJIeHUs X0JIOAHON U ropsiueit BObI;

— pPa3BOJAIICH CETH;

— pacnpeeanTeNbHbIX CTOSKOB,;

— TOJIBOJIOK K CAHUTAPHBIM MPUOOPAM U TEXHOJIOTMUYECKUM YCTaHOBKaM;

— BOJIOPa300pHOI, CMECUTENBHOM, 3alIOPHON U PETYIUPYIOIIeH apMaTypHl.

[Ipu BBIOOpE cXeMBI BHYTPEHHETO BOJOMPOBOJA BaXXHEHIIUM (PaKTOPOM
ABIIACTCS TMpPUMEHEHHE HamOoJee SKOHOMHYHBIX B MOHTaXE U JKCIUTyaTalllH
KOHCTPYKUMH U 3JEMEHTOB CETH, a TaKKe BO3MOXKHOCTH BECTH PabOTHI IO
MOHTa)Xy BHYTPEHHMX CE€T€d U3 YKPYMHEHHBIX OJJEMEHTOB U  Y3JIOB,
W3TrOTaBIMBAEMbIX B IIEHTPAJIbHBIX MAaCTEPCKUX WJIM Ha 3aBOJAAX MOHTaXKHBIX
3aroTOBOK.

CxeMbl BHYTPEHHUX BOJOIPOBOJHBIX CETEH MOryT ObITh TYMUKOBBIMH U
KOJIBLIEBBIMH, C HUKHEN U BEPXHEN PA3BOJIKOW MarucCTpaseu.

KonpueBbie cxembl IPUMEHSAIOTCS B 3/IaHUAX C 00Jiee BHICOKOM HAJIEKHOCTHIO
BOJ0OOECTICUEeHHS], T/I€ HEAOMYCTUM IEpEephiB B TOJaye€ BOJbI. IJTO, TJIABHBIM
o0pa3oM, MPOU3BOJCTBEHHBIE 3/IaHUS, a TaKXKEe TPAKIAHCKHE 3[aHUS C
MOBBIIIEHHBIMU MPOTUBONOXKAPHBIMU TPEOOBAHUSIMU TIPU  YHCJIE TOKAPHBIX
kpaHoB 12 u 6onee. KonbieBas cerb MoMkKHAa MMETh HE MEHEE IBYX BBOJOB,
KOTOpbIE HEOOXOAWMO TPHUCOEAMHATh K Pa3IMYHBIM Y4YacTKaM HapyXHOU
KOJIBIIEBOW ceTu. [Ipon3BoAMTCA KONBLEBAaHHWE, KAK Pa3BOIAILICH CETH, TaK W
CTOSIKOB, B 3aBUCHMOCTH OT TUIAHUPOBKH 37aHUS W KOH(HUTypanuu BHYTpEHHEU
BOJONPOBOJHOM ceTH. Jlomyckaercs B 3TOM Cilydae TYINUKOBYIO MarucTpalib
BHYTPEHHETO BOAOIPOBO/IA 3aKOJIbLIOBBIBATH BBOJIAMM.

TynukoBble cXeMbl UMEIOT HauOOJbIlIEEe PACIPOCTPAHEHHE U MPOEKTUPYIOTCA
BO BCEX CIIydasiX, KOrJa JOIMYCKAeTCsl KpaTKOBPEMEHHBIN MepephIB M0Aa4u BOJIbI,
T.€., KOTJ]a CETh OTKJIIOYAIOT AJIs1 MPOPUIAKTUKUA U PEMOHTA 000PYI0BAHMUS.
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Cxembl ¢ HIKHEH Pa3BOAKONW MarucTpajieil 3KOHOMUYHee, Oojiee yIOOHBI B
MOHTa)X€ W JKCIUTyaTallMk, MMEIOT IIUpOKoe pacnpocTpaHeHue. OHM OOBIYHO
MIPOCKTUPYIOTCS B JKHUJIBIX U OOIIECTBEHHBIX 3/IaHUSIX BbICOTOM 710 10 — 12 sTaxei.

CxeMbl C BepXHEW pa3BOJKOM MOTYT TPUMEHSTHCS B MPOMBIIUICHHBIX
3IaHUSIX, KOrJa MO IJIAHUPOBOYHBIM U TEXHOJOTUYECKUM YCJIOBHUSIM HUKHSAS
pa3BoJika MarucTpajied HeueraecooOpasHa. B a3Tux ciydasx BOAONPOBOAHAS
MarucTpalib Yallle BCEro MPOKJIAIbIBAETCS COBMECTHO C JIPYTUMU MHKEHEPHBIMU
KOMMYHHKaIsIMH (map, ropsdas BoJa, CKAaTbIii BO3AYX W Jp.) B CIEIUATBHBIX
MOHTQ)XHBIX KOpHUAOpax. BepxHss pa3Bojika MPUMEHSIETCS TaKXKE B TeX CIIydasX,
KOT/Ia TTUTAaHUE BOJIOW BHYTPEHHEH CETH MPOU3BOJIUTCS UYEpEe3 HANOpPHBIC OaKw.
Takue cxembl MPUMEHSIOTCS B OaHSIX, MPAYEUHBIX, I BEPXHUX 30H JKUJIBIX U
0OIIIeCTBEHHBIX 37]aHUI TTOBBIIIIEHHOMN 3TAKHOCTH.

30HHBIE CXEMbl BHYTPEHHETO BOJOMPOBOAA NPOCKTHUPYIOTCS B 3IaHHIX
MOBBIIIEHHONW 3TaXHOCTH B COOTBETCTBUHU. [IpM 3TOM BelMyMHA CBOOOJHOIO
Hamopa B CaMOM HHW)KHEM TOYKE BHYTPEHHEM XO3SIMCTBCHHO-IIUTHEBOM U
XO3SICTBEHHO ITPOTUBOIOMXKAPHOH ceTH He mospkHa npesbimaTth 60 m (0,6 MIla).
[lepBasi 30Ha, BKIOYamOIas HUXKHHE dTaxu (m0 9), 0OBIYHO oOecrednBaeTCs
HAIMoOpoOM HApy>KHOTO BOJOIPOBOJIA, a MOCIEAYIOIIME 30HbI - MOBBICUTEIbHBIMU
yCTaHOBKaMHM, OOCTY>KUBAIOUIMMHU CaMOCTOSITEIIbHO KaXylo 30HY. [Ipumensiercs
napajjielbHOe M TOCIIeI0OBATEIbHOE 30HUPOBAHHE BHYTPEHHHUX BOJIOIMPOBOIHBIX
CETeH.

2.1.2. TpaccupoBKa BHYTpPeHHel BOJONPOBOIHOM ceTH

TpaccupoBkoii TPUHATO Ha3bIBaTh BHIOOP MECTa MPOKIAAKU TPYyOOMpPOBOAOB
WM PACHOJIOKEHUSI OTHAENBHBIX JJIEMEHTOB BHYTPEHHEM BOAOIPOBOJHOM CETH B
o0beMe 31aHus.

IIpu TpaccupoBke ceTH HEOOXOAMMO PYKOBOJCTBOBATHCS CIEAYIOLIMMHU
OCHOBHBIMM TPEOOBaHUSAMU:

— DKOHOMUYHOCTH, T.€. C€Thb JOJDKHA OBbITh HamOojee KOPOTKOM M HMeEeT
HauMEHbIINE JUaMETPhl TPYO;

— yno0OcTBa MOHTaXKa M dKCILTyaTallly,;

— BO3MOKHOCTH IPUMEHEHMS 3JIEMEHTOB U y3JI0B 3aBOJCKOTO U3TOTOBJICHHUS;

— 3CTETUYHOCTH, T.€. TPYOONPOBOJIBI U APYTUE AJIEMEHTHl BHYTPEHHHUX CETei
HE JOJDKHBI OTPULIATEIBHO BIUATH HA UHTEPHEP OMELICHUS.

JUis  TpacCUpOBKM  BHYTPEHHEH  BOJONPOBOAHOM CeTH  HEO0OXOIUMO
BHUMATEIbHO H3YyYWTh IUIAHBI OJTAXEW 3[aHWs, IOABAJa WM TEXHUYECKOIO
IIOAIOJIbS, pa3pe3bl, IUIaHbl y3710B. HyXHO NpoaHamM3upoBaTh pPAaCIOJIOKECHHE
CaHUTAPHBIX U BOJOPa30OPHBIX NMPUOOPOB B CaHy3JlaxX W JIPYTrUX MOMELICHUSIX.
Ecnu mnpenyiokeHHble IUIAHUPOBOYHBIE PEIICHHsS [0 HHUM YCIOXHSAKOT WIA
3HAQYUTEIIBHO YAOPOXKAKT BOJONPOBOAHBIE CETH, TO Jy4lle IPOU3BECTH
NEPENIaHUPOBKY PUOOPOB B TAKMX NOMEILECHUSX.

CHayaJia Hy>)KHO BbIOpaTh OOIIME TUIAHWPOBOYHBIE PEIIECHUS 110 TPACCUPOBKE B
o0beME 3/1aHHA U TOJBKO MOTOM YTOUHUTh 3TH PEUIEHHS B COOTBETCTBUHM C
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YCIOBUSIMU TPOKJIAIKUA TPYOOIPOBOIOB U PACIOJIOKEHUS 000PYI0OBaHUS B YBSI3KE
C IPYTUMH WHKEHEPHBIMH CETSIMU (ropsiyasi BoJia, KaHAIN3aIusl, Ta3, OTOILJICHUE).

TpaccupoBKy BOJONPOBOJHOW ceTH LienecooOpa3HO HauuMHaTh C BbIOOpA
MECTOIOJIOKEHUS CTOSIKOB. WX Hy)XHO pacmonaraTe BOJM3M TPYII CaHUTAPHBIX
npuOOpOB Tak, 4TOOBI MOABOJIKHM K IOCJIEIHUM ObUIM Hambosiee KOPOTKUMH U
y10OHbIMU. OOBIYHO CTOSIKM PACIOJIararOTCsi COBMECTHO CO CTOSIKAMHU TOPSIYETO
BOJOCHAOXEHUSI W KaHaau3aluuu. B KWIBIX 31aHUSAX CTOSKKM 4Yalle BCEro
pa3MemnaloTcsl B IMOMEIICHUSX TYaleTOB U MPOKIAIBIBAIOTCS COBMECTHO CO
CTOSIKAMH TOPSAYETro BOJOCHAOXKEHUS M KaHAJIM3allUKd y 3aJHEH CTeHbl Tyasera
OTKPBITHIM CIIOCOOOM WJIM B HUIIAX, IEPEKPHIBAEMBIX IIUTAaMU. [[J1s1 mOMeleHuid, K
OTJIEJIKE KOTOPBIX MPEAbSIBISIOTCS MOBBIICHHBIE TPEOOBAaHUS, U 11 BCEX CETEH ¢
TpyOONpPOBOJAMH M3 TIOJUMEPHBIX MaTepHaloB (KpomMe TpyOOmpoBOAOB B
CaHUTAPHBIX Y3JIaX) CIEAyeT MpeAyCMaTpHUBaTh CKPBITYIO Mpokianky. CkpbiTas
IPOKJIaJKa CTAIBHBIX TPYOONPOBOJIOB, COEUHAEMBIX Ha Pe3b0€ (3a UCKIIOUEHUEM
YIrOJIBHUKOB JJIsi NPUCOECIUHEHUs] HACTEHHOM BOJOpa30OpHOW apMmaTypel) 0e3
JIOCTyNa K CTBIKOBBIM COEAMHEHUSIM, HE JloIycKaeTcs. BoaonpoBoaHble CTOAKU U
BBOJIbl XOJIOAHOW M ropsyell BOJAbl B KBapTUPBI U JIPYrH€ MOMEIICHUS, a TaKXKe
3alOPHYIO apMaTypy, U3MEPUTEIbHbIE PUOOPBI, PETYISITOPHI CIEAYET pa3MeIlaTh
B KOMMYHUKALIMOHHBIX IIaXTaX C YCTPOWCTBOM CHEUHUAIBbHBIX TEXHUYECKUX
mkagoB, 00eCIIEUNBAIOLIMX CBOOOAHBIN TOCTYIl K HUM TEXHHYECKOIO NEPCOHAIA.
Ha nnanax 3gaHus CTOSKM HAHOCATCS B BUJE 3aT€HEHHBIX KPY)KOUKOB JUAMETPOM
15 - 2 MM u 0003HAYaOTCS B 3aBUCUMOCTHM OT HA3HAYCHHUS BOJOIPOBO/IA,
Hanpumep CtB1-1, CtB2-1 u 1.x1.

Jlanee BpIOMpaeTCss MECTO MPOKIAIKU Pa3BOIALICH ceTH TpyObonpoBoaoB. [Ipu
HIDKHEW pa3BOAKE OHM OOBIYHO MPOKJIAABIBAIOTCA B MOJBAJNE WM TEXHUYECKOM
MOAMOJbE BAOJb BHYTpeHHMX cTeH Ha paccrosauu 300-400 MM oT moTomika
COBMECTHO C Pa3BOJSIIEH CEThIO TOpsiUEro BOAOCHAOkeHUs W otorieHus. Eciu
3laHue HE MMEEeT IMOoJABaJa, TO MArucCTPajd IPOKIAIbIBAIOTCS B IOANOJIbHBIX
KaHajaX WIM [OJ I0JIOM C YCTPOHCTBOM CBEMHOIO IOKpPBITHS, a TaKXKe IO
KOHCTPYKLMsM 31aHui. He cienyer mpokiansiBaTh TpyObl B 3€MIl€ MOA MOJIOM
NEPBOrO A3Taka MM IOJBaja, TaK KaK OHU CTAHOBATCS HEJOCTYNHBIMHU MJis
ocMOTpa M pemoHTa. Ha muaHax 3maHus Bce TpyOOIpPOBOABI BBIYEPUUBAIOTCS
OCHOBHBIMM JIMHUSIMH, Ha MarucTpajsix B pas3pblBaX JIMHUH CTaBATCA
COOTBETCTByIOIIKE oOOo03HaueHus, Hampumep Bl. Ilocne storo ompenensercs
MECTOIIOJIOKEHHUE BBOJA U BOJIOMEPHOTO y3ia. B 1ensix ymMeHbIIeHHs 1uaMeTpoB
MarucTpajJibHbIX  TPyOONMpPOBOAOB  BBOA  Ielecoo0pa3HO  MPOKIIAbIBATH
CUMMETPUYHO IO OTHOIICHHIO K BHYTPEHHEH ceTH, yToObl 00€ ee BEeTBU OT MECTa
OPUCOEANHEHUS BBOJA HUMEIM MPUMEPHO OJMHAKOBYIO THAPABIHMYECKYIO
Harpy3ky. [Ipu s3ToM HE0OX0aUMO CTPEMUTHCA K TOMY, YTOOBI JAJIMHA BBOJA ObLIA
HauOonee KOpOTKOH. OOBIMHO OT YJIWYHOW CETH BBOJ IPOKJIAJbIBAECTCA
NEepIEeHIUKYJIApHO (acaaHol creHe. Ho ecin 31aHME pacnosioKEHO K IpOe3y
TOpUEBbIM  (acaioM WIM HAaXOAWTCA BHYTPU MHMKpOpailoHa, TO 3/€eCh
CUMMETPUYHOCTh TUAPABINYECKOW HArpy3KHM HE HUIPaeT POJH, M BBOJ HYKHO
IPOKJIaAbIBATh IO HAUKpaTYalIEMy PACCTOSTHUIO.
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Omnpenenstoniee 3HaU€HUE I TPACCUPOBKHU BBOJA MMEET MECTOIOJIOKEHHE
BOJOMEpPHOTO Yy3Jla, IOATOMY MPOEKTUPOBAHME BBOJAA M BOJOMEPHOIO Y3Jia
MPOU3BOAMUTCS OJHOBpeMEHHO. BomomepHblid y3en clieayer pacrnosaraTh 3a
NepBOM CTEHOW TMoJABajda WM TEXHUYECKOTrO TOJMMNONbS B JOCTYIHOM JJIs
MOCEIICHHUs] OOCIYKUBAIOIIUM MepcoHaIoM Tnomemienuu. [lpu  orcyTcTBUUM
No/iBajia BOAOMEPHBIN y3€l MOXKET ObITh pa3MelleH B JOCTYITHOM MOMEIIEHUU
NEepBOTO dTaxka (HampuMep, B TMOMEIICHUHM TEIUIONMYHKTA), a TPU OTCYTCTBUH
TaKOBOTO - B MPHUSMKE, Pa3MEIICHHOM B BECTHOIOJIE, KOPUAOPE, MO JIECTHUYHOM
KJIETKOM M JPYruX MOJOOHBIX MoMenieHusx. [IpusiMok mepeKphIBaeTCs JIFOKOM.
Ecnin BomomepHbIl y3enm pacmonaraeTcsi y CTEHbl MOMEIIEHHUS IOJBaa,
TEXMOANOJbS WIH MEPBOTO ATa)ka, TO OH KpenuTcs kK creHe Ha Bbicote 500-1000
MM OT mojda u oOopyayercss OOBOAHOW JMHHUEH, 3amOpHONW apMaTypow,
KOHTPOJIbHO-CITYCKHBIM KPaHOM M MaHOMETPOM Mociie cueTynka. OOBogHAsS IUHUS
Ipy 3TOM OOBIYHO pacmojaraercs Huxke cueruuka. Ilpu AByx u OoJsiee BBOAax
o0BoJiHass JMHUA He Tpelyercs, a TOoclie CYETYMKA YCTaHABIMBAETCA €Ile U
oOpatHblil kinamad. Eciu BomomepHBI y3en pacrosiaraercs B NpUsIMKE, TO OH
kpernutcss Ha nojacTtaBkax Ha 300-350 mm Hmxke ypoBHs mojia. OOBOHAS JTUHUS
IIPU 3TOM pacrionaraercs cOOKy OT cueTurka. Bo Bcex ciyyasx BOJOMEpPHBIE y3JIbl
pa3MelalTcs B MOMENICHUSX, T TeMIepaTypa BO3/lyXa HE JIOJDKHA ObITh HUXKE
+2°C.

B 3akmioueHne Ha MO3TaXHBIX IJIaHAX 3[JaHUS, a IPU HAIMYUU CAHUTAPHBIX
npuOOpoOB B MOJBAJEC M HA IJIAHE MMOJBajia HAHOCATCA MOABOJIKHU OT CTOSIKOB K
CaHUTapHBIM NpudopaM. OHU MPOKIIAABIBAIOTCA C YU€TOM HaWUMEHBIICH UX JJIMHBI,
ACTETUYECKUX TPEOOBaHUN U yA0OCTBAa MOHTaxa M 3KkcIutyaTauuu. [Ipu ycranoBke
BOJI0Pa300PHBIX TPUOOPOB HACTOJIBHOTO THMA, T.€. YCTAHABIMBAEMbIX HA TOJOYKE
CaHUTAPHBIX TPUOOPOB, MOBOJKH 1IEIECO00Pa3HO MPOKIAABIBATE MO pHOOpaMu
Ha paccrossauu 200-300 MM ot mona. [Ipokiaaka TpyO MOKeT ObITh KaK OTKpPBITas,
TaK U CKpbITad - B IuTpadax. Eciu ycTaHaBIMBaOTCS CMECUTEIN HACTEHHOTO THIIA,
TO TOJBOJAKHU JIy4llle BBIMOJHATH HA YPOBHE YCTAHOBKH TaKHX CMECUTENEH.
Heo0xoauMo OTMETUTD, UTO BEPXHSS MPOKJIAJIKA TOJBOJOK MOXET OBITh TOJBKO
CKPBITOM.

[Ipu ckpbITOil mpoKIagKe JOOBIX TPYyOOIPOBOJOB B MECTaX YCTAHOBKHU
3aMOPHO-PETYJIUPOBOYHON apMaTyphl MPEAYCMATPUBAIOTCS JIFOUKH C IBEPLIAMH.

Eciu mnpunsita oObeAMHEHHas XO34HWCTBEHHO-TIPOTHUBOMOXKAPHAs CHUCTEMa
BHYTPEHHETr0 BOJONPOBO/AA, TO TMOKAPHBIE KpaHbl PACHOJIAraloTCsl TOJBKO Ha
OTNIENbHBIX  TMOXAPHBIX  CTOSIKAX, MPHUCOCAMHEHHBIX K  MarucTpalbHOMY
TpyOompoBoay. PaccrosHue Mexay MNOXapHBIMH KpaHaMH BbIOMpaeTCcs B
3aBUCUMOCTH OT JUIMHbI pykaBa (10, 15 u 20 M), BBICOTBI KOMITAKTHOU CTpyH (HE
MeHee O M) M uKcIa OJHOBPEMEHHO pabOTaOUIMX MOKapHBIX KPaHOB B
coorBeTcTBUM ¢ Tabn. 1* - 3 [1]. Iloxapuble KpaHbl pacrojaralorcs B
BECTUOIOJISAX, KOPUJIOPAX, HA IJIOMIAJKAX OTAIIMBAEMbBIX JIECTHUYHBIX KIIETOK, Y
BBIXOJIOB M3 TMOMEIIEHUH U JPYruxX, AOCTYINHBIX M 3aMETHBIX MecTax B
crienMabHBIX MKaduukax Ha BeicoTe 1350 MM OT mosa.
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2.1.3. AkcoHoMeTpUYeCKAasi cXeMa BOJONPOBOIHOM CETH.

A AKCOHOMeTpHUYecKas cxema BHYTpPEHHEU
y BOJIOTIPOBOJIHOM CETU COCTAaBIIIETCSI HA OCHOBaHUU
IUTAHOB 3/1aHUSI W TMPUBOJUMOMN B 3a/laHUM BBICOTHI
sraxkeil OHa  BbIUEpPUMBAETCS B TpPeX  OCHX,
pacronokeHHbix mox yriaom 45° apyr k apyry
(puc.2.1), 6e3 u3MeHeHHs MacTaba 1o BCeM OCSIM.

[Ipu cocTaBneHUU CXeMbl HY’)KHO UMETh B BHIY,
YTO TOPU3OHTAJILHBIC JWHUW Ha TUIAHAX 37aHUS
BBIYCPUMBAIOTCS TapalieIbHO OCH X, CTOSKH -
napaieIbHO OCH Y H BEPTUKAIbHBIC JMHUU —

Puc 2.1. napauie’abHo ocu Z. OOBIYHO CXeMa BBIYCPUHBACTCS
B Macmrtade 1:100. Jlnsg KpymHBIX 37aHUNA MOXKET
obITh mpuMeHeH MaciTad 1:200,a g HeGonbmmx — 1:50.

JImuHbI TPYOONPOBOAOB HA AKCOHOMETPUUECKUX CXEMaxX HE YKa3bIBAIOTCS.

B Tex cnyuasx, korma "OJIM3KO pacmoiOKEHHbIE” CTOSKH WU JIpyrue
AIIEMEHTBI CXEMBbI HAKJIaABIBAIOTCS APYT HA IPYyTa, HY>)KHO OJIMH U3 HUX OTHECTU Ha
CBOOOJIHOE MECTO, a TOUYKH OTCEYEHUS! TPyOOIPOBOIOB COCIUHUTD APYT C APYroM
NyHKTUpHOU nuHUed. [lpu Oosibliod MOPOTSHKEHHOCTH TPYyOONPOBOJOB U
OTCYTCTBHUH TPUCOCAMHECHHUN TOMYCKAETCS M300pakaTh WX C Pa3pbIBOM TaKKe B
BUJE MYyHKTUPHOM nuHMH. MecTa pa3pbhlBOB TpPyOONMpOBOAOB 0003HAUAIOTCA
CTPOYHBIMH OyKBaMH; MPU 3TOM B MECTaX Pa3pbIBOB 00s13aTEIHHO YKa3bIBAIOTCS
pa3Mepbl YY4aCTKOB MEXKTy IBYMS MPUCOCTUHEHUSIMU (JI0 M TTOCIIE Pa3phIBa).

Ha akcoHoMeTpuueckmx cxeMax YKa3bIBalOT BBOJBI C OO0O3HAYCHUEM
JTUAaMETPOB U OTMETOK WX MEPECEUCHUS C HAPYKHBIMU CTCHAMH, TPYOOIIPOBOIBI U
UX JUaMETpPbl, YKIOHBI, OTMETKa YpPOBHS OcCed TpyOONmpOBOJOB, 3arOpPHO-
PEryJIUpPOBOYHYIO apMaTypy, KOHTPOJIbHO-U3MEPUTENbHBIE MPUOOPHI, TTOKAPHBIE U
MOJINBOYHBIE KPaHbl, HACOCHBIE YCTAHOBKHU M JIpyTUE AJIeMEHTHI. J(nametpsl TpyoO,
0003HaUEHUE CTOSIKOB YKAa3bIBAIOTCS HA TIOJIKE JIMHUU-BBIHOCKH, OTMETKH OCel
TpyOOIPOBOIOB - HEMIOCPEACTBEHHO Ha TPYOONPOBOaX WIIM HA BHIHOCHOM JIMHUHU.
JIuHuM TIepeKpHITMM M WX OTMETKM Ha aKCOHOMETPHUYECKHUX CXemax He
YKa3bIBAOTCSI.

Bce oTmMeTkMm Ha aKCOHOMETPHUYECKHMX CXEMax YKa3bIBAIOTCSA OT OTMETKHU
YUCTOTO TOJIa MEPBOr0 dTa)ka, MPUHUMAEMON 3a HyJleByr0. OTMETKH 3JI€MEHTOB
CXEMblI HWXKE HYJEBOW YKa3bIBAIOTCS CO 3HAKOM MHHYC. Bce OTMETKM HaroTcs B
MeTpax J0 THICSYHOU €ro JIOJIH.

OdeHb BaXXHO OMPEIEIUTh OTMETKH 3JIaHUS, CBSI3AHHBIC C MPUBS3KOU €ro K
TeHIUTAHY YYacTKa. JTO OTMETKHM BBOJQ, BOJOMEPHOTO Yy3J1a, MaruCTPaJbHOTO
TpyOONpOBO/a, MOJMBOYHBIX KpaHOB. [Is1 3TOro HYKHO CHayaja BbIIIOJHUTD
NPUBS3KY HYJIEBOM OTMETKM K T'€HIUIAHY YYacTKa, €CJIM OHa HE MPHUBOJUTCS B
3aganuu. Hanpumep, otmerka 0.000 cootBercTByeT oT™MeTKe 35.000 Ha reHmiane
yuacTka. Ecniu orMmerka BBoAa Ha reHruiaHe cootBerctByer 33.700 , a riyOuna
MPOKIJIAJIKK BBOJA 1,5 M OT MOBEPXHOCTH 3€MJIH, TO T€0JIe3UUecKasi OTMETKA BBOJIA

L 3 4
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oynet 33,700 - 1.500 = 32.200, a crpoutenbhas onpenenutcs Tak: 32.200 - 35.000
= - 2.800.

OTMETKH TIOJMBOYHBIX KpPaHOB OMNPEACISAIOTCS TaKUM ke 00pa3oMm, T.e. OT
re0ZIe3NIECKO OTMETKM KpaHa BBIYATAETCS OTMETKa TIojla TIEPBOTO ATaxa.
['eome3ndeckas OTMETKa  IMOJMBOYHOTO  KpaHa  OMpEnessieTcss  CyMMOU
re0/IC3MYECKO OTMETKH TOBEPXHOCTH 3€MJIM B MECTE YCTAaHOBKM KpaHa (1o
IeHIUIaHy y4YacTKa) M BBICOTHI YCTaHOBKH moimBouHOro kpaxa (340-350Mm ot
OTMOCTKH).

OTMeTKa MarucTpajabHOrO TpPYyOOIPOBOAA C YYETOM IMEPEKPBHITUS U TOJIOB
npunumaercs ot 0.600 go 0.700. Ilpu pacmonokeHMH MarucTpajid IMOJA MOJOM
MIEPBOTO dTaka U KaHasioB oHa mpuauMaetcst Ha 300 - 350 MM HIDKE HYJIEBOMA.

Jlst ompeneneHnsi OTMETKH BOJOMEPHOTO y3J1a, YCTAHOBJIICHHOTO B TIOJIBAJIC
WJIM TEXIOATONLE, HEOOX0IMMO UMETh B BHJY, UTO OH PacCIoJiaraeTcsi Ha BHICOTE
500 - 1000 mM ot mona mociennero. CienoBaTenbHO, HEOOXOAUMO OIPEICTUTh
OTMETKY moJja mojBaia. [Ipu 3ToM BBICOTY TojBajla MOKHO MPHUHATH 2,5 M, a
texnoAnoybsi — 2,0 — 2,2 M, BeicoTy niepekpbiTus u nojia 0,3 — 0,4 m.

Eciu B pacyeTHO-TIOSCHUTENBHON 3alUCKe HE MPUBOJIUTCS pacdyeTHas CXema
CeTH, TO HAa aKCOHOMETPHYECKOH CXeMe IPOCTAaBIISIFOTCS HOMEpa pacUeTHBIX
Y4aCTKOB.

[Ipumep cocTaBieHHWs] aKCOHOMETPHUYECKOW CXEMbl MPEACTaBlIeH B
npwIokeHuu B HacTosmero mocoous.

2.1.4. Pacuer BHYTPeHHeil BOONPOBOIHOI CETH.

Pacuer BHyTpeHHEro BOJOMNPOBOJA HMMEET KOHEUHOW IENbI0 OINpPEeaeTuTh
auameTpel TpyO U TpeOyemblit Hamop Assi OecriepeOOHHOro BOJOCHAOKEHHS BCEX
norpeouTenei B 3MaHUH. Pacuer BBITTOJTHSIETCS B CIIEIYIOLLIEN
MMOCJIEJOBATEIHLHOCTH.

Ha akconomerpuueckoil WM pacueTHOM CXeMe CceThb pa30ouBaeTcs Ha
pacueTHble ydacTku. [IpegBaputenbHO — oOmpenensieTcs pacueTHas Touka, 3a
KOTOPYIO NMPUHUMAETCS CaMblil YIAJE€HHBIM OT BBOJIA U BBICOKO PACIOJOXKECHHBIN
BOJIOPa300pHBIN MTPUOOP. 3a pacueTHhIC YYaCTKH MPUHUMAIOTCA YYaCTKHU CETH, Ha
KOTOPBIX pPacxojJ BOJAbl HE HM3MEHAETCHA, T.€. MEXAY JBYMS OTBETBICHUSMH.
Pacuernbie yuacTkum o0Oo3HauaroTcss ImUdbpaMud OT PACcUETHOTO Mpudbopa 0
MIPUCOCIMHEHUS BBOJA K HAPYKHOM CETH, IPUUEM pacdyeTHas JTHHHUS 0003HAYaAeTCS
IPOTUB JIBYKEHUSI BOJIbI. PacueTt Benmercs B TabnuaHOM hopme.

Tabnuua 2.1 - Pacuer BHyTpeHHEH BOJONPOBOIHON CETU

. | [muna Yucno BepostHOCTB Pacxon
Pacuernsiit acTKa. | TOHGODOB e —— N*P o OJIHOTO
actok | » | IPHOOPOB, | A npuGopa
& M N pubopos, P bopa,
Qo Ji/c
L 2 3 4 5 | 6 7

68



POoJI0JKEHrEe Ta0auIbI 2.1

PacuyerHslit pacxoz, q°, 1/c V 1ebHas Hotepst
Hamnopa
. Huamerp, | Ckopocth, | moTeps IIpumeua-
X035 CT- VMM q V. u/ Ha
BEHHO- | IOXKapHBIN ymmap » MM » M€ Haropa, y4acTKe HHA
o HBIU MM ’
MIUTHEBOM MM
8 9 10 11 12 13 14 15

JlInHA pacueTHBIX YYacTKOB OMpeessieTcs Mo MaciTady Ha TUIaHe 3aHHs
WIN aKCOHOMETPUYECKOM cxeme. JlJis CTOSIKOB OHa MPUHHMMAETCSl B 3aBUCUMOCTHU
OT BBICOTHI 3TaXa.

BricoTa HIKHEW MOABOAKK K BOJOpa30opHbIM npubopam npunumaercs 200 -
400 MM OT mona.

Yucno npubopor N ompenenseTcss MO0 pacyeTHOM WJIM aKCOHOMETPUYECKOM
cxeme. [Ins kaxkmoro ydactka BennunHa N oO3Hauaer: K Kakomy KOJMYECTBY
npuOOpOB TMOJAAETCS BOJAA uepe3 3TOT ydacToK. OUeBHAHO, YTO C KaxAou
NoCJIeyIoNIel CTPOKON TabJIUIbl YKCI0 MPUOOPOB OyAET BO3pacTarh, a Ha BBOJIE
OHO OyJIeT paBHO 00IIEeMy YUCTY MPUOOPOB B 31aHUHU.

I'pader 4-10 T1a61.2.1 OTHOCATCS K ONMPENECICHUIO PACUETHBIX PacXoJI0B BOJbBI
Ha y4aCTKaX BOJOIIPOBOJHOU CETH.

IIpn pacuere BHyTpeHHEH BOAONPOBOJHOM CETH, TaK K€ KaK U IPU pacyeTe
APYTHUX CETEM, 32 pACUETHBIM PACXOJ NMPUHHUMAETCS MAKCUMAaJIbHBIA CEKYyHIHBIN
pacxo/ BOAbl Ha PACYETHOM YYaCTKe.

B cootBerctBum co CHull 2.04.01-85* mMakcumaibHBIN CEKYHAHBIA PACXO/T
XOJIOIHOM BOJ/IbI HA PACUETHOM Y4YacTKe ompenesnsercs no popmyse

q°=5-q5-a, nlc (2.2)
e (5 — CEKyHIHBIH PacX0Jl BOJBI OJHUM BOJOPa300PHBIM MPHOOPOM, JI/¢;

a — xkoddpdurnment, omnpenensemMpli mo mpwiokenuto 4 [1], B
3aBHCHMOCTH OT o0rmiero uwcia npuOopoB N Ha pacueTHOM yYacTKe CETH H
BEPOSTHOCTHU UX JIercTBUS P.

CexyHIHBIN pacxo/1 XOJIOAHOM BOJIBI OJJHUM ITPUOOPOM q8 onpeaesIeTCs: s

OJIHOTO TpHOOpa Ha Y4YacTKE CETH - COIJIacHO oOs3arenbHOMY mpwi. 2 [1] ms
pa3sTUYHBIX TPHUOOPOB, OOCITYKHBAIOIIUX OJWHAKOBBIX BOJOMOTPEOUTENECH Ha
y4aCTKe TYNMHUKOBOW CETH,- COTJIACHO 00s3aTenbHOMY Tipwit. 3 [1]; st paznuaHbIxX
npuOOpOB, OOCITYKMBAIOIINX PA3INYHBIX BOJONOTpEOUTENEH, — 10 popmyIie

|
C
> N;Pag;
1
Qo =+ (2.3)
> N;P°
1
rme P® — BepoATHOCTH JEHCTBHS CaHMTAPHO-TEXHUYECKHX HPUOOPOB,

BBIUMCIICHHAS ISl KQXKI0M TPyNIbl BOAOMIOTpEOUTENEH;
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0gi — CEKYHIHBIH pacxoJ XOJOMHOH BOJBI BOAOPa30OPHEIM IIPHOOPOM,
NPUHUMAEMBI coracHo oOs3artenbHOMYy mpwir. 3 [1] amsd Kakmoi TpymIsl
BOJIONIOTpeOHTENEH, JI/C.
BeposiTHOCTh fA€icTBUS CaHUTAapHO-TEXHUYECKUX MpudbopoB P B 3manumy,
00CTyKMBAIOLINX OJMHAKOBBIX BOAOIOTpEOUTENEH, OnpenessieTcs no popmyine

c
e,y -U
pe :# (2.4)
qS - N -3600
rae Oy, — HOpPMa Pacxola XOJOZHON BOIBI OZHHM IOTPEOHTENEM B dac

MaKCHMaJIbHOro BozonoTpedienus. Onpeaensercs mo oos3arenbHoMy mpuit. 3 [1].

Heo0X0aMMO HMMETh B BUIYy, 4TO (f :qﬁr y TpH OTCYTCTBHHM B 3JaHHUU

IIEHTPaTH30BAHHOTO TOPAYEr0 BOAOCHAGKEHHS, a Oy , = (o

JInst y4acTKOB CeTH B 3IaHUM (3IaHUX), OOCITY)KUBAIOMIMX PAa3IUIHBIX
BOJIONOTPEOUTENIECH, BEPOSITHOCTH IEUCTBUS Ompeaesnsercs no Gopmye

I
2 NP
T

|
2N
1
st ctynmentoB Beex crenmanbHOcTed, kpome 290800, B 3amaHusx Ha
KypCOBOE POEKTUPOBAHUE BBIJAOTCS 30aHUS c OJIMHAKOBBIMU

BOJIONIOTPEOMUTEISIMH, TTO3TOMY yKa3aHHbIE HOPMATHUBBI HEOOXOIUMO OMPEICIIAThH
CJIEYIOIM 00pa30oM.

(2.5)

RS

Pacxo/1 BOJbI OTHUM NpUOOPOM (§ Ha MEPBOM ydacTke - 1o npui. 2 [1]. Eciu
IpU >TOM pacyeTHbI pacxoj Ha nepsoM (KOHIIEBOM) ydacTke (° TOJyduTcs

MEHbIE, YeM (g, TO €ro HyKHO NpPMHAMATh paBHbIM (§.Ha mnocmemyrormux
ydacTKax mpuHUMaeTcs mo npui. 3 [1].

BeposTHocTs aeiictus P¢ n1s Becero 3panus — no gopmyie (2.4).

Eciu mpoeKTUpyIoTCcss CUCTEMBI [T 3[aHUi WK TPYII 3AaHUA (MUKPOPAOH )
C Pa3IUYHBIMH BOAOMOTPEOUTENSIMHU, HANPUMEp JKUJIOW JIOM C BCTPOCHHBIM Ha
IIEPBOM JITa)Ke OOIIECTBEHHBIM yUpeKACHHEM (Mara3uH, CTOJIOBas, anTeka u T.11.);

TO CHa4aga HEOOXOAMMO OMpENeNuTh BenmumHbl (5 1o npun3 [1] m P® mo
bopmyne (2.4), namee 1O cXeMe HYKHO OINPEACIUTh YYacTKH CETH,
00CITY)KMBAIOLIME PA3IMIHBIX BOAONOTPEOUTENEH U IS HUX (] OMPEAETUTH MO

dopmyine (2.3), a Pii — 10 ¢popmyme (2.5).

PacuerHble pacxoapl B 3IaHHM C PaA3IMYHBIMH  BOJONOTPEOUTEISIMH,
HalpuMep, B JKHJIOM JIOME C Mara3uHoOM Ha MEepBOM 3TaXKe, HA YYacTKax OT
pacUeTHOM TOYKH J0 OTBETBJICHUS OT MArHCTPAId K Mara3uHy OIMPEACIISIOTCS KaK
JUIL 37aHUS. C OJUHAKOBBIMU BOJONOTPEOUTENSAMH, T.C. JUIS KHUJIOTO JIOMA.
YdacTKu e TOC/ie OTBETBJICHUS K Mara3uHy 10 IPUCOSIAWHCHUS BBOJA K
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HApYXKHOUM ceTH OyayT OOCITYyXMBATh YK€ JBa BUJA MOTPEOUTENCH, MOITOMY MpHU
BBIYMCIIEHAM PAacdeTHOTO pacxona (° Hamo (g ompenensts mo dopmyrne (2.3), a

Pﬁi - o hopmyme (2.5).

B rpade 5 T1abn.2.1 npuBomgutTcs BenuuuHa mpousBeaeHus NP, koropas
SIBJISIETCS BCIIOMOTATEJIbHOM /IS O0JIerdeHus onpeaesieHus o mo tadn.l u 2 npun.4
[1]. Eciu Benmmuuner P > 0.1 u N < 200, To onpenensercs mo tadi. 1; mpu Apyrux
3HadeHusx P u N koaddunmeHt npuHuMaercs mo 1abi. 2 B 3aBUCUMOCTH OT
BennunHbl TipousBeneHus NP. B HeoOXoaMMbIX ciydasx cieayeT MpUMEHSTbH
WHTEPIIOJIMPOBAHHE.

Ecnu B 3maHnm OTCYTCTBYET MPOTHUBOIOXKAPHBIN BOIOMPOBOA, TO rpadnr 8-9
Tabn. 2.1 MOXHO 3aMEeHUTh OJHOM, O3ariaBieHHOU ''PacuerHbiii pacxox”. Ecnm
3aHUEe O0OpYJIOBAHO IMOKAPHBIMH KpaHaMu, To 1o Tabin. 1*[1] ompenensiercs
pacueTHOE YMCIO CTPYH, a mo Tabi. 3 — MPOU3BOAUTENBHOCTD MOXAPHOH CTPYyH,
KOTOpas 3anmuckiBaeTcst B rpady 9. Hanpumep, mis 3qanus oOmexuTus 00beMoM
ot 5000 mo 25000 m um BeicoTe a0 10 sTaked mo Tabn. 1 ompexpenseM, uTo Ass
TYIICHHS MOXKapa TpeOyeTcsi oJiHa CTPYs ¢ MUHMMAaJIbHBIM pacxoaoM 2,5 n/c. Ilo
Tabn. 3 ompesenseM, 4TO MPU BHICOTE MOMEIIEHUH 10 6 M, IuaMeTpe CIpbhIicKa
IO’KapHOI0 CTBOJIA 16 MM MPOM3BOAMTEILHOCTD MOKApHOU cTpyn Oymet 2,5 n/c.
Orta BenuMYMHA M 3amuchiBaeTcs B rpady 9. PacderHbIii pacxonm mpu Toxape,
OTpEACTUTCS KaK CyMMa MaKCHMAaJIbHOTO pacxojfia Ha XO3SIMCTBEHHBIE HYKIbI
(rpada 8) m Ha mnoxaportymenue (rpada 9). Ilpum 3TOM pacxoabl BOABI Ha
M0JIb30BaHUE JYIIEM, MBIThE MTOJIOB U MOJMBKY TEPPUTOPUN HE YIUTHIBAIOTCH.

Huamerp TpyO0 BHYTPEHHUX TpyOONpPOBOJOB HA3HA4yaeTCs U3 pacyera
HanOOJIBIIIETO WCIOJIB30BaHUS TapaHTHUPOBAHHOTO HAMoOpa BOABI B HAPYKHOU
BOJIONIPOBOIHON cetr. B cooTBercTBUM ¢ 11.7.6 [1] CKOpOCTh IBMXKEHHS BOJIBI B
TpyOONpOBOJaX BHYTPEHHUX BOJOMPOBOJHBIX CETEH, B TOM UHCIE TIPH
MOXKAPOTYIICHUH, HE T0JDKHA OBITH BhIIIE 3 M/C.

[IpeaBaputenbHO nuaMeTpbl TPyO Ha3zHA4alOTCA ciexyromuM oOpa3zom. Ha
MOJIBOAKAX K BOJOPa300pHBIM MPUOOpaM OHH MOTYT OBITh MPUHSATHI MO MPHUI. 2
[1]. HeoOxomumo ydecTh, 4TO OOBIUHO BOJAOpA30OpHAs apMaTypa UMEET AHaMETP
15 MM, 1o3TOMY TOABOAKY JAUMAMETPOM MeEHbIIe 15 MM NpUHUMATh HE
PEKOMEHTyETCS.

JlnamMeTpsl CTOSIKOB JTOJDKHBI OBITh HE MEHBIIE THAaMETPOB MOJBOAOK U, Kak
npaBwio, He MeHbmie 20 MM. MUHUMaNbHBIA OUAMETP MaruCTPaIbHBIX
TpyOOINPOBOOB JOJKEH ObITH HE MEHBIIIE THAMETPOB CTOSIKOB; MEHbIIIE 25 MM €ro
IpUHUMATh HE pekoMeHayercs. Hakonem, amameTp BBOJOB MeHbIne 50 MM
MPUHUMATh HE JKeJIaTeIbHO.

Ckopocts U u ynenbHas motepst Hamopa | ompenensiercss mo Tabiumam s
ruapasianueckoro pacueta Tpyo A.d. lllesenena.

[Torepu Hamopa Ha y4actkax TpyOompoBonoB (rpada 14) ompenenstorcs Mo
bopmyne

Hy =ill+K;), M (2.6)
rae i — yIenpHas MoTeps Hamopa Ha TpeHue, MM Ha 1 mor.wm;
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| — mMHaA ydacTKa, M ;

K| — ko3(p(dUIHMEHT omnpeneicHUus IOTeph HAlopa Ha MECTHBIE
COTIPOTHUBIIEHUS, KOTOPBIA npuHUMaeTcs: 0,3 — B CETSIX XO3SHCTBEHHO-TTUTHEBBIX
BOJIOTIPOBOJIOB JKHJIBIX M OOIIECTBEHHBIX 37aHul; 0,2 — B ceTsax, 00beInHEHHBIX
X035 CTBEHHO-TIPOTUBOIIOKAPHBIX ~ BOJIOTIPOBOJIOB JKUJIBIX W OOIIECTBEHHBIX
3[IaHWN, a TaKXKEe B CETSIX MPOU3BOJACTBEHHBIX BomompoBoaoB; 0,15 — B ceTsx,
00BEIMHEHHBIX TPOU3BOJICTBEHHO-TIPOTUBOIIOKAPHBIX Boaonposoaos; 0,1 — B
CETSX MPOTUBOIOXKAPHBIX BOAOIPOBOAOB 11.7.7 [1].

2.1.5. IlonGop cueTUYMKOB pacxoaa Bo/bl

Jlis ydera KOJMYECTBA BOJBI, MMOJaBaeMON B 37aHHWE, Ha KaXXJIOM BBOJC
JOJKeH OBITh YCTaHOBIIEH CYeTyuk. [Ipy HaIW4YMM BCTPOCHHBIX B IKHIIBIE,
OOIIIECTBEHHBIE U APYTUe 3/IaHUs Mara3uHOB, CTOJIOBBIX, PECTOPAHOB U MPOYUX
noTpeOuTesICH BOIbI Ha OTBETBICHHUSAX K HUM IpH pacxojae Oosee 0.1 m/u taxke
JOJDKHBI OBITh YCTAHOBJIEHBI OTACIBHBIC CYCTUHKH.

[Ipn Hamuuuu OOBOJHOM JIMHWM B BOJOMEPHOM Y3JI€ JTHAMETP 3TOM JIMHUU
0OBIYHO MPUHUMAETCSI PABHBIM AWAMETPY BBOJIA, T.€. PACCUMTHIBACTCS HA MPOITYCK
MaKCUMAaJILHOTO (C y4eTOM MOYKAPHOTO0) PAacXoa BOJIBI.

[lonGop cUeTYUKOB BOABI CJEIyEeT TMPOU3BOAUTH B COOTBETCTBUU C
ykazanusimu 1. 11 [1] wmcxomst w3 cpeaHedacoBOTO pacxoia BOIBI 3a MEPHOA
notpedaeHus (CyTkd, CMEHa).

CueTurky MOAOUPAIOTCS TaK, YTOOBI MOTEPS HATIOpa B HUX, OMpeeseMas 1o
dbopmyite (2.7), He mpeBbIIana B KppUIbYaThiX 2.5 M ¥ B TypOuHHBIX 1 M m.11.3*
[1]. Cuerunk mpoBepsieTcss Ha TPOMYCK MOMXAPHOTO PAacXoja BOJABI C y4ETOM
MaKCUMaJbHOTO Ha XO3AWCTBEHHBIE HYXKIbL. llpum »TOM TOTEpH Hamopa B
CYeTUMKax JI000T0 TUIA HE TOKHBI TpeBbimath 10 M.

[Torepu Hanopa B cuerynkax h onpenenstores mo Gopmyiie

h=S-q%, M (2.7)
rae S — THAPaBIMYECKOe COMPOTHBICHHE CUETYMKA, MPUHUMAaeMoe 1Mo Tabd.
(2.2);
( — pacueTHBII pacxo] BOJbI Ha BBOJIE B 3/1aHUH, JI/C.

ConpoTHBJICHHS CYCTUYUKOB MPUBEACHBI TakxKe B Ta0. 4*[1], HO I pacxoa0B
B M/4. B 3TOM cityuae pacxon B 1/C HOIDKEH OBITH yMHOXEH Ha 3,6 M moTepw
Haropa omnpeaesstorcs no popmye (2.7),

Ta6nuna 2.2 - ConpoTHBIICHHE CYSTYMKOB JIJIS pacxojia BoJibI (j1/c)

Kam16p 15 20 25 32 40 50 65 80 100
CUCTUHUKA
ConpoTys- 145 518 264 13 05 0143 008 006 000016
JICHUC

TpeOyembriii Harmop Ha BBOJE B 37aHue Hy ompenensercs mo hopmyrie
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HT:ngom+zH|,tOt+hcl-l+h68+Hf9M (28)

rae H geom — T€OMETPHYECKas BHICOTA MOABEMA BOJBI, ONPEACIsieMas Kak

pa3HUIIA OTMETOK PACUETHOTO MPUOOpa M 3eMJIM B MECTE BBOJIA, M;
D Hitt — CyMMa IOTeph Ha y4acTKax CETH OT PacuyeTHOTo Ipuoopa

710 CYeTYrKa, M, onpeaensemas u3 rpadsl 14 tadm. (2.1);
h., — MOTepY HATMIOpa B CUETYHKE, M;

h,, — IIOTEPU HAIOpPa Ha BBOJIE, OTPEACISIOTCS U3 Tadm. (2.1);
Ht — CBOOOIHBIA HANOp PAacYeTHOrO MPUOOpa, OMpEeAeseTcs IO

npui. 2[1].
2.1.6. HacocHble YCTAHOBKH M HANIOPHBIE 0aKU

Ecnu TpeOyemblii Hamop Ha BBOJE B 3JaHUe H; MeHbIIe WM paBeH
rapaHTUPOBAHHOMY HAIlOPy B HAPYKHOU BOJOMPOBOAHOW CETH [, TO YCTAaHOBKHU
JUJ1s1 TOBBIIIEHUSI HAOpa BOJIbI HE TPEOYIOTCS.

Ecnu Hy Oombme Hr Ha HE3HAYUTENbHYIO BenuumHy (0 2 - 3 M),
1eJIecCO00pa3HO YBEIMUUTh JUAMETPhl Ha OTACIbHBIX y4acTKax BHYTPEHHEH ceTu
u npousBectu nepepacuer Hr. OOBIMHO HYXHO YBEIWYUTHh AUAMETPhI Ha TeX
y4acTKax CeTH, IJie MOTEePH Haropa HauboJIbIIKeE.

Ecniu Hr 3HauuTenbHO MpEBBIIAET BENMMYMHY Hpy, TO HEo0X0IUMO
MIPOEKTUPOBATH MOBBICUTEIBHYIO YCTAHOBKY.

[IpoekTupoBaHre HACOCHBIX YCTAHOBOK M HAMOPHBIX OAKOB MPOU3BOAUTCS B
COOTBETCTBUH ¢ TpeOoBaHUsAMU pasaenos 12 u 13[1].

Pa3smMernate HacOCHbBIC YCTaHOBKHU (KpOME MOXapHBIX) HEMOCPEIACTBEHHO MO/
KUJIBIMU KBapTUPaMH, JE€TCKUMU WIH T'PYNIOBBIMA KOMHATaMH JETCKHUX CAJIOB U
scne, KiaccaMu 0011e00pa30BaTeNbHbIX IIKOJ, OOJbHUYHBIMH MOMEIIEHUIMH,
pabouynMu KOMHATaMH aJMHWHHCTPATUBHBIX 37aHUN, ayJIUTOPHSAMHU yUeOHBIX
3aBEICHUN U JPYTUMHU MOAOOHBIMHU MOMELIEHUSIMU HE JOIYCKaeTCs, MO3TOMY HMX
1eJIecO00pa3HO pachojiaraTb B MOMELIECHHUSIX TEIJIOBBIX IMYHKTOB, OOWJIEPHBIX U
KOTEJIbHBIX.

HacocHble ycTaHOBKM 111 TPOU3BOJACTBEHHBIX HYX]| CIECIYET pa3MeIlaTh, KaK
IpaBUJIO, HEMOCPEACTBEHHO B LI€XaX, NOTPEOSIIONIMX BOAY, IpeaycMaTpuBas npu
HEO0OXOMMOCTHU UX OIPAKICHUE.

[Ipon3BOAUTENBHOCT  XO3SMCTBEHHO-NIUTHEBBIX M MPOU3BOACTBEHHBIX
HAaCOCHBIX YCTAHOBOK CJIEAYET IPUHUMATB:

— Opu  OTCYTCTBMM  HAMOpHO-peryiupyromero ©0aka — He  MeEHee
MaKCUMAJIBHOTO CEKYHJHOT'O Pacxo0/1a BOJBI;

— MpU HAIAYUHU BOJOHAMIOPHOTO WJIM THAPOITHEBMATUYECKOI0 0aKa U HaCOCOB,
paboTaIMX B TMOBTOPHO-KPATKOBPEMEHHOM peXHME (T.e. B 3aBHCHMOCTH OT
YPOBHSI BOJIBI B 0ake) — HE MEHee MAaKCUMAIILHOTO YaCOBOTO PAacxojia BOIbI,

- OIpU  MaKCUMaJIbHOM  MCIIOJIb30BAHUM  PETYJHUPYIOIIEH  €MKOCTU
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BOJIOHAIIOPHOTO 0aKa WiH pe3epByapa - corsiacHo pazaeny 13[1],

Yare BCEro HACOCHBIC YCTAHOBKM TPUHUMAIOTCS IO TICPBBIM JIBYM BBIIIIC
CKa3aHHBIM TIOJIOKCHHUSIM.

[Tpu HanMM4MK B 3aHUSX CHUCTEM XOJIOIHOTO M IIEHTPAIM30BAHHOTO TOPSYEro
BOJIOCHA0XKEHUS MIPU 3aKPBITOH CXEME TEIUIOCHA0KEHHUs (T.e. C MPUTOTOBJICHUEM
ropsiueii BOJbI B TEIUIOBBIX IYyHKTax) CIICAYET, Kak MpPaBUIIO, MPOSKTHUPOBATH
MIOBBICHTEJIbHYI0 HACOCHYI YCTaHOBKY JUIS TOJa4d OOIIEro pacxoja BOJbI Ha
XOJIOJTHOE W Topsdee BOJOCHAOXKEHHWE, T.e. TpeOyemas NPOU3BOIUTEIHEHOCTD
Hacoca OyaeT

g% > q", n/c (vfu), (2.9)
rae tht — 00Ut CeKyHIHBIN PacxXoJ1 BOJBI B 3IaHUW HJIU TPYIIE 3IaHuH, j1/c
(m>f4).
YacoBoif pacxox BOAbI B 3aHMM (XONOAHONH qf WM OOWMH g
OIPENETSACTCS:
Qpr =0.005-qg pr e, (M), (2.10)
I1€  Oopr — YacoBOH pacxol BOJbI OJHMM HpUOOpOM, Ji/4, KOTOPBIH
OIPENETSACTCS:
— IPU OJIMHAKOBBIX BOJOMOTPEOUTENSIX B 3MaHUM (3MaHUSAX) COTJIACHO
npui. 3[1];
— MpU PA3IUYHBIX BOAOMOTPEOUTENSIX — IO PopMyIie
1
2 NiPhr,i - do,br,i
do,nr =—+— : (2.11)
2 NiPhr,i
1
3nech NiPhri-dohri — BCJIWYHAHBL, OTHOCSAIIMECS K KaXIAOMY BHIY
noTpeOuTeNeH.
BeposiTHOCT, MCHOJIB30BaHUSI CAaHUTAPHBIX NPHOOPOB P, (PhcIr U Prf?t
ompenenseTcs mo Gopmyie
Py = 2000 o (2.12)
do.hr

TpebGyemblil Harmop MOBBHICUTENIHON HACOCHOM YCTAaHOBKHM OMIpENEseTcs IO

bopmyne
Hp:ngom+thot,l+Hf_HFaM (2.13)

rae H geom — FT€OMETPUYECKAst BHICOTA ITOIbEMA BOIBI, M;
D Hj ot — CyMMa IOTeph Ha y4acTKax CeTH OT PacueTHOro mpubopa

JI0 HACOCHOM YCTaHOBKH, M;
H ¢ — cBOOOJHBIIN HaMoOp pacueTHOTo Npudopa, M;

H, — rapanTUpOBaHHBIM HANOpP B HAPYKHOM BOAONPOBOJHOM CETH,
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[Toras emkocTh HanopHOTO Oaka V onpezensercs mo Gopmyre

V =BW +W,, M° (2.14)
rae W; — 006beM Bobl Ha 10-MUHYTHOE TTOKAPOTYIICHUE, M |
B — ko3¢ dunment 3anaca Boabl B 6akax, MpUHUMaeMblii paBHbIM 1,2-
1,3;
W — peryupyromas eMKocTh 6aka, M°, onpe/enseMast o hopmysie
S|
W = ﬁ, M (2.15)
4n

rae qﬁf — YacoBasi IPOU3BOAMTEILHOCTD Hacoca, M /d;

N — [OMyCTUMOE WYHCJIO BKJIIOYEHHWH HACOCHOM YCTAaHOBKM B 4ac,
npuHuMaemoe 2-4.
OTmeTKa THa HanoOpHOTO Oaka ompezaensercs o Gopmye
Z5=2Zp+ Y Hiti+Hi, M (2.16)

rae Z,, — OTMETKa HanboJiee yNaIeHHoro oT 6aka U BbICOKOPACTIONOKEHHOTO
nmpubopa,
D Hiot,| — CyMMa MOTEPh HAMOPa HA yJacTKaX CETH OT PacyeTHOro mpuobopa
1o 0aka, M;
H ¢ — cBOOOIHBINM HAMOP pacyeTHOro mpudopa, M.

Cnenyer  OTMETUTH, 4YTO TMpU  OMNpEAeieHHH TpedyemMoro  Haropa
MOBBICUTEILHON HACOCHOM YCTAaHOBKH B CXEME C HAMOpPHBIM 0akoMm 1o ¢opmyiie
(2.12) Bemuunna H ooy ONMPENENAETCS KaK PasHOCTh OTMETOK MAKCHMAJBHOTO

YPOBHSI BOZBI B 0aKe M MOBEPXHOCTH 3€MJIM B MECTE BBOJIA.

Takum 00pa3zom, MpH NPOEKTUPOBAHUM HACOCHOM YCTAaHOBKHM C HANOPHBIM
0aKoM HYKHO:

1) ompenenuts  TpeOyemMyl0  TPOM3BOMUTEILHOCTh W MPHUOIIKEHHO
TpeOyeMblii HAIOp HACOCOB, NPHUHSB BBICOTY MOABEMA BOIBI Hgeom HA O — 6 M

BBIILIE BEPXHEr0 BOJOPa300pHOro npudopa, CBOOOAHBIN HANOp y HaOpHOIro Oaka
H ¢ OpUHSATH 3 — 5 M;

2) 10 BBIYHCIICHHBIM TapaMeTpaM 1moao0paTh MapKy HacOCOB U 3alHcaTh UX
XapaKTEePUCTHKH,

3) ompenenuth emMKocTh ©Oaka 1o (Gopmyne (2.14) m KOHCTPYKTHBHO
HA3HAYUTh €r0 pa3Mepbl B IUIAHE W BBICOTY, B 3aBUCUMOCTH OT pPa3MEpOB
4epAavyHOrO TOMEIICHNS,

4) o dopmyne (2.16) ompemenuth TpeOdyemyro OTMETKy JaHa Oaka, a
PYKOBOJICTBYSICh Y€PTEKAMHU 3/IaHUs, YTOYHUTh OTMETKY B CXEME BOJIOIPOBOIHOM
CeTH; 10 IPUHATHIM pa3MepaM 0aka ONpeeIuTh OTMETKY MaKCHMAIbHOTO YPOBHSI
BOJIBI B OaKe;

5) yrouHuts TpeOyeMyl BBICOTY NOIbEMa BOJIbI HACOCHOW YCTaHOBKOW
H geom -110 popmyie (2.13).
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B cooTBeTCTBHM € TOJY4YeHHBIMH NaHHbIMH 1O mpwil. 1 [5] mpuHMMaercs
MapkKa Hacoca M MOIIHOCTb €ro ajexrpoasurarensd. HacocHass ycTaHOBKa
pasMenaercss B MOABajJ€ 31aHus Ha OOBOAHOM JIMHHUM IIOCJIE€ CYETYHKA.
IIpenycmarpuBaeTcss aBTOMATUYECKOE BKIIIOYEHHME HACOCa OT CTPYHHBIX pelle,
KOTOPBIEC YCTaHABIUBAIOTCSA B OCHOBAHUU I10KAPHBIX CTOSKOB.

2.2. IIpoekTpOBaHMe TOPsiYero BOJAOCHAOKEHUS 3aHUI

2.2.1. BbiOop cucTeMbl U cXeMbl TOpPsiYero BoaocHa0:keHusi. Oco0eHHOCTH
TPacCHPOBKH U YCTPOiicTBA CeTH

Cucrema ropsiuero BOJOCHAOXEHHS 3[1aHUM - ATO KOMIUIEKC HHYKEHEPHBIX
YCTPOMCTB U TPyOONpPOBOJOB ISl MPUTOTOBJIEHUS TOpsSYed BOABI JO PacueTHOU
TEMIEPATYPbI U PACHPEIEIICHUE €€ TOTPEOUTEIISM.

CucreMbl TOpsiuero BOJOCHA0XKEHUS MOAPA3IEISIOTCS M0 psiny mpusHakoB. [1o
panuycy u chepe ASHCTBHS OHU AETATCS Ha MECTHBIE U LIEHTPaIN30BaHHbIC.

MecTHble CcUCTEMBI O0ECIEUMBAIOT TOpsAYEH BOAONW OAMH WM HECKOJIBKO
BO/I0pa300pHBIX TpuOOpoB. LleHTpann3zoBaHHbIE CUCTEMbI 00ECIIEUNBAIOT TOPSUEH
BOJIOM BCE 3/1aHUE WJIM TPYIITY 31aHUMU.

B 3aBucumMocCTH OT cioco0a MPUTOTOBIEHUS TOpAYEd BOJBI CUCTEMBI TOPSYETO
BOJIOCHA0KEHUSI MOTYT OBITh!

1) c mpuUroTOBJIEHUEM TOpSYEH BOJBI B TEILIOOOMEHHUKAX, PabOTArOIIUX Ha
TEIJIOHOCUTENIE, IPUTOTOBICHHOM B KOTJIaX, PACIIOJIOKEHHBIX HENIOCPEACTBEHHO B
3/JaHUU WIN y HEOOJBIION IPYyMIIbl 3aHUH;

2) ¢ TpPUTOTOBJICHHWEM Topsiueii BOJABI B TEIUIOBBIX MYHKTaX IpH
VICITOJIB30BAHUU TEIUIOHOCUTEIS U3 TEIUIOCETH,;

3) ¢ HemocpencTBEHHBIM OTOOPOM TOpsTYe BOJIBI M3 TEILIOCETH.

IlepBbIii THII CHCTEM HE MMEET MIMPOKOTO PACIPOCTPAHEHHUs U IIPUMEHSIETCS
JUTSL HEOOJBIINX M OTACIBHO CTOSIINX 3aHHH.

CucTreMBbl ¢ HETIOCPEACTBEHHBIM OTOOPOM TOpsiueii BOABI U3 TEIJIOCETH MPOCTHI
B JKCIUTyaTaluuu, 0oJjiee palMOHAIbHBI C TOYKH 3PEHUS UCIIOJIb30BAaHUS TEIIOTHI,
HO OHM TpeOyIT OOJBIIOr0 KOJIMYECTBA MUTATEIBHOW BOABI B KOTEJIBHBIX HIIN
TOL, MOHIHON CHUCTEMBI BOJOIOATOTOBKH, IMPU 3TOM BO3MOXHO YXYyJIIIEHUE
KauecTBa HAarpeBaeMoil BOJBI. OTU CYIIECTBEHHbIE HEJOCTATKH 3HAYUTEIBHO
cy3win cgepy pacnpoCcTpaHEHHs] TAKMX CUCTEM, IIO3TOMY OHHM NPUMEHSIOTCA
peaxo.

Haubonbiiee pacnpocTpaHeHHe MNOIYYWJIM CUCTEMBI BTOPOrO THUINA, KOTAA
ropsiyas BOJAa IPUIOTaBIMBACTCA B TEIUIOBBIX IYHKTaXx C IIOMOUIBIO
BOJIOHArpeBaTesed WM JApPYyrux TEIUIOOOMEHHBIX anmnapaTtoB, a B KadecTBe
TEIUIOHOCUTENS  MCIOJIb3YeTCs Ieperperas BoJa W3  TEIUIOCETU. IJTOMY
CIOCOOCTBOBAJIO TAaKXK€ pPAa3BUTHUE PAWOHHBIX CHCTEM TEIUIOCHAOXKEHUs MAJis
OTOIUICHMS 3[IaHHM.

Cxembl ceTell Topssuero BOAOCHA0KEHUSI MOTYT ObITh MPOCTHIMH, C TYITHKOBBIM
pa3BOASIIMM TPYOONPOBOAOM, U IUPKYJISIIUOHHBIMHI, UMEIOIIUMHI TPYOOIPOBOIBI

76



JUIsi 000pOTa BOABI Yepe3 BOJAOHATPEBATENh W MPEIYNPEKICHUS OCTHIBAHUS €€ B
TpyOax MpH HEJOCTATOYHOM BOJIOPA300PE WIIH OTCYTCTBUH €TO.

[TepBble CcXeMBI TNPUMEHSIIOTCSA [IJI 3JaHUM C TIOCTOSHHBIM W OoJiee
PaBHOMEPHBIM pPa300poM Topsdeii BoAbl. B OCHOBHOM 3TO MPOMBINLICHHBIC H
KOMMYHaJIbHBIC 3/TaHHS.

CxeMbl ¢ IUPKYJISIUCH TPUMEHSIOTCS I OOJIBIIMHCTBA 3[aHUM, B KOTOPBIX
pas0op ropsiueli BoAbI HEPaBHOMEPEH.

B obOmem Bume cucrema ropsdero BOJOCHA0XKEHUS COCTOMT M3 TEX JKe
7JIEMEHTOB, YTO U CHCTEMa XOJIOJAHOrO BOAOCHaOxeHus. OTinure B TOM, YTO B
CHUCTEMY JOTIOJHUTEIHHO BKIIFOUAIOTCSl YCTPOMCTBA ISl IPUTOTOBJICHUSI TOpSTUCH
BOAbl  (BOIOHArpeBaTesid), BO3MOXKHO IPUMEHEHHE OaKOB-aKKyMYJISITOPOB
TEIJIOTHl  JUIA  CIVIAKMBAHUS — KOJIEOaHWW  TOTPEOJCHUsT TOpsS4Ye  BOIHI,
IUPKYJISIIIAOHHBIX HACOCOB.

OOBIYHO CHCTEMBI TOPSYETO BOJOCHAOXKCHHS HAXOAATCS IOJ] HAIIOPOM BOJIBI
CETH XOJIOJHOTO BOJAOINPOBOJa. OMHAKO BBUIY BBICOKOM TEMIIEPATyphl ropsuei
BOJBI B TPYOONPOBOJAX BO3MOXKHO OCaXJCHHE HAKUIHU (COJIeld >KECTKOCTH),
CY)KalIIMX CeueHHe TPyO M IMOBBIIIAIONIMX MOTEPU HAmopa B HUX. B pesynbrare
ATOr0 YacTO MPUXOJUTCS MPEIYCMaTPUBATh JIOMOJHUTEIILHOE MTOBBIIICHUE HAIIOpa
B CETH TOPSYETO BOAOIPOBOJA YCTAHOBKOH HACOCOB, KOTOPBIE B 3TOM Cllydae
BBITIOJTHSFOT POJIb [UPKYJISAIIHOHHO-TIOBBICUTEIBHBIX.

TpaccupoBka ceTH TOPSYETO BOJOCHAOKEHUS TPOU3ZBOAUTCS TMapaIICIIBHO
CETHU XOJIOJHOTO BOJIOMIPOBOJIA, TPYOOIIPOBOIBI K CMECUTEIBHBIM BOAOPA300PHBIM
YCTPOMCTBAM  TPOKJIANBIBAIOTCS  psAaoM. [Ipm  3TOM  CTOSKHM  TOpsSYero
BOJOCHA0EHHUSI PACIIOJIATAlOTCS CIpPaBa, a CTOSKU XOJOJHOTO BOJOMPOBOAA —
cieBa. DJTO JK€ OTHOCHUTCA M K TPOKIAIKE MaruCTPalbHBIX TPyOOIPOBOJIOB.
[TogBomKM ropsdero BOAOMPOBOJA K BOAOPA30OpHBIM MPUOOpaM pacmoiararoTcs
BbIIe xojioqaoro Ha 80 — 100 mm.

B 3maHus n0 ABYX 3Take ¢ HEPAaBHOMEPHBIM IMOTPEOJCHUEM TOpsYeid BOIBI
MUPKYJISIUS MOXKET IMPOCKTUPOBATHCSA TOJBKO B Maructpamsx. Ilpm 3TomM Ha
IIaHaxX 3Taked Mojaronmi TpyOoonmpoBo 0003HAYaeTCs B pa3pbhiBaX CHMBOJIOM
T3, mupkynsuuonnsiit T4. [Togaromme cTosiku o6o3HavaroTest cumBosiamu CtT3-1,
CtT3-2 u 1.1., rae nocneaHss mudpa o3Hav4aeT HoMep cToska. L{upkynsiuoHHbIe
CTOSIKM MOTYT TMPOKJIAABIBATBCA HE Y KaXKIOTO IOJAIOIIET0, a OOBEIUHATH
HECKOJIbKO TMOJAIONIUX B CEKIIMOHHBIA y3€J, OCOOCHHO IS JKWIbIX 37aHui. OHU
oOo3nauvarorca coorserctBeHHo CtT4-1,2 u T.4.

Jlist TpyOOTIPOBOZIOB CETH TOPSYETO BOJOCHAOKEHHsSI B IEISX yYMEHBIIICHUS
TEIUIONoTeph, B coorBeTcTBUU ¢ 11.9.16 [1], mpemycmaTpuBaeTcss TEIIOU30JISIIHS,
KpOME TI0JIBOJIOK K BOJOPa300PHBIM MPUOOpaM.

2.2.2. PacueT cucTeMbl ropsiuero BoA0CHAOKEHUS

Pacuer cuctem ropsuero BOJOCHAOXKEHHUS 3aKIIOYAeTCs B OIpEAesIeHUU
JUaMETPOB  TPyOOINpPOBOJOB MOJAIOLIETO M  HUPKYJISLHUOHHOTO, Toa00pa
BOJIOHarpeBatesiell (TemI000MEHHMKOB), TC€HEPATOPOB M aKKyMYJSTOPOB TeIljia
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(mpu HEOOXOIUMOCTH),ONIPEICTICHIHH TOTPEOHOTO Hamopa Ha BBOJE, MOJI0OpE
HOBBICUTENBHBIX U HUPKYJISILIUOHHBIX HACOCOB, €CJIM OHU HEOOXOUMBI.

Pacuet cuctemsbl ropsiuero BOJOCHa0KEHHs COCTOUT U3 CIETYIOIINX Pa3/EoB:

1) OmpenenstoTcsi pacdeTHbIE PACXOAbI BOJBI M TEIUIA H HA OCHOBAaHHU 3TOTO
MOILIHOCTb U Pa3Mepbl BOJOHArpeBaTenei.

2) IlpomsBoamtcsi pacueT mozaromiel (pacrpenenuTeIbHOM) CeTH B PEXHME
BOJI0pa3dopa.

3) Cetb ropsiuero BOJOCHAOKEHHS PACCUUTHIBACTCS B PEKUME IMUPKYJIISIIH;
OTIPEACIIAIOTCS BO3MOKHOCTH HMCIOJIB30BaHUS €CTECTBEHHON LUPKYIALMU, U MPU
HEOOXOJMMOCTH  ONPEIECISIIOTCS  HapaMeTpbl U MPOU3BOAMUTCA  MOAOOD
UPKYJISIIUOHHBIX HACOCOB

4) Jlna criaakuBaHUs KOJeOaHWU TMOTPEOJICHUS TOpsiuei BOABI MOXKET OBITh
IPOU3BENIEH pacyeT 0aKOB-aKKyMYJIATOPOB U CETU TEIIOHOCUTEIS.

2.2.2.1. OnpenejieHue PpacyeTHBIX PAaCXoJ0B ropsived BoAbl W TeIlla.
ITonGop BoxoOHArpeBaTesiei

JUis  ompeneieHMsT IOBEPXHOCTHM HarpeBa M JajbHeiuero moabdopa
BOJIOHAarpeBateneld TpeOyroTCsl 4acoBBbIE PacxXonbl ropsyed BOJbI U TeIUIa, JIs
pacuera TpyOOIpOBOOB — CEKYH/IHbIE pACXObl TOPsIUYEN BOBI.

B coorBerctBum ¢ m. 3 [1] CeKyHIHBIE M YacCOBBIE PACXOJbI TOPSYCH BOIBI
OTIpEACIISAIOTCA MO TEM K€ (PopMysIam, YTO U AJISl XOJIOJHOTO BOJAOCHAOKEHUS.

MakcumanbHblii CEKyHAHBIA pPAacXo] TOpsiYeil BOABI Ha JOOOM pacyeTHOM
y4acTKe CETH OIpenessieTcs no popmyine

a" =59 -a, nlc, (2.17)

rae qg — CEKyHJHBI pacxoj ropsyeil BOABI OJHUM NPUOOPOM, KOTOPHIi

OTpeeIAeTCs:

- OTACIBHBIM TIPUOOPOM — cOTJlacHO oOs3aTenbHOMYy mpwit. 2 [1];
pa3IMYHBIME TIPHOOpPaMH, 0OCITY)KWBAIOIIUMHU OJUHAKOBBIX MOTPEOUTENICH — TI0
npwi. 3[11];

- pa3M4YHBIMU TPUOOPAMHU, OOCITYKMBAIOUIMMH PA3IAYHBIX BOIOMOT-
peburerneit, - mo popmyie

h

i
> N;iR"qg;
qO = 1

i
> N;R"
1

rae qgi — CEeKyHIIHBIA pacxo]l ropsiaeld BOAbl, Ji/c, OJTHUM BOAOPa300pHBIM

/e (2.18)

npu  OOpOM JUIS KaXKI0# TpyNIibl MOTpeOuTeNe: mpuHuMaeTces mo mpui. 3 [1];
Ni — wuuciao Bomopa3OOpHBIX TPUOOPOB IS KaXIOTO BHIA
BOJIOTIOTPEOUTIICH:
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P,h — BEPOSITHOCTh JIEUCTBUS MPUOOPOB, OMpPEACIICHHAs IJI KaKIou

TPYIIIIBI BOJIONIOTPEOUTETICH:
a — ko3ddunment, onpenensiemMpli mo npwi. 4 [1] B 3aBucumMocTa ot
obmero yucia mpubopoB N Ha ydacTKe CETH M BEPOSTHOCTH HMX JCUCTBUS P,
KOTOpasi orpeaenseTcs no GopMyiam:
a) P OJTMHAKOBBIX BOJIOTIOTPEOUTEISIX B 3[[AHUU WIIA COOPYKEHHUH

h
Opr,y Y
ph _ - hr,u ’ (2.19)
dy - N -3600
rae qEr,u — MAaKCHUMAQJIbHBIM 4aCOBOM pacxol ropsiyeil BOABI B JI OJHUM

BOJIONIOTpeOHTEIEM, IPUHUMAETCS 1Mo mpwit. 3 [1];
U —4guciio notpeduTenelt ropsiueil BOABI B 3JaHUH UM COOPYKEHUH;
N — wuyucno mnpubopoB, OOCIYy)KHBAEMBIX CHCTEMOHl TOpSYEro
BOJIOCHA0)KEHUS:
0) TpU OTIIMYAIONIMXCS TPYIMIAaX BOIOMOTPEOUTENEH B 3IaHHUAX PA3THIHOTO
Ha3HA4YEeHMsI

i
> N; A
P =1 ——r) (2.20)

i’\'i

rame P" u N; — BeqMuMHBI, OTHOCAIMECH K KaXIOH Ipylme moTpebureneii

ropsiuer BOJBL.
. . . 3
MaxkcuMaabHBI 4YacOBOM pacxoja Topsiued BOIBI, M /4, OIpenesseTcs IIo

bopmye

h h
rae qg hr — 9aCOBOH pacxo TropsAd4ed BOJBI OJHUM HPHOOPOM, KOTOPBIM
onpeenseTcs:
a) P OJIMHAKOBBIX MOTPeOUTENAX — 1o mpwit. 3 [1];
0) MIPU Pa3IMYHBIX MOTPEOUTENAX - IO PopmyIie
i
h h
i 2 NiPor i 9o pr ;
Ao pr = 1 : , M°/g (2.22)
h
2 NiPoy i
1
rae N;j, Phhr ! qg hrj — BCJHMYMHBI, OTHOCAIIMECA K KaXJAOMy BHIY

OTpeOUTENeH Topsiueit BOJIHI,
h
BEJIMYUHA P, OTIPEIENSAIOTCS 110 bopmyiie
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h _h
h _3600-P h
hr — h
qO,hr

(2.23)

h )
ap, — Kod(Qduuuent, omnpenensdeMeiid mo mpui. 4 [ 1 ] B 3aBMcHMOCTH OT

obmrero yucia npuoopoB N B cucTeMe ropsyero BoJIOCHA0KEHUS U BEPOATHOCTH
nx aercteus P.

. . . 3
Cpemuuii 4acoBoif pacxo ropsdeii Bogsl g , M°/4, 3a mepros (CyTKH, CMeHa)
MaKCUMaJIbHOTO BojionoTpedsenus T, 4. onpenensiercs no Gpopmyiie

I
3o 3 2.24
9T =000 M1 (2.24)
Trac qS - MaKCI/IMaHBHBIﬁ CYTO‘IHBIﬁ pacxo,u I‘Opfl‘leﬁ BOJAbBI B J OJHHUM

BOJIONIOTpeOHTEIEM, IPUHUMAETC 1o mpwit. 3 [1];
U - konmn4ecTBO moTpeduTeneil ropsyeit BOIbl.

KonwuectBo Terura  (TerioBoM MOTOK) 3a mepuox  (CyTKH, CMeEHa)
MaKCUMAaJILHOTO BOJONOTPEOJICHUS Ha HYK/IbI TOPSYEro BOJIOCHA0KEHUS C YIETOM
TETUIOTIOTEPH OMPEEISIETCS IO (POPMYyIIaM:

a) B TCUYCHHE MaKCHMAaJILHOTO Jaca

Q" =116-q" (55— }+ Q" kBr (2.25)
0) B TeUCHHE CpPEIHETO Yaca
Q" —116.qF -[55-1° )+ QM , kBr (2.26)

rae qu u q? — MAaKCUMAQJIbHBIN U CPEIHUN YaCOBOM PacxXoj ropsiued BOJBI B
3 .
M°/4, oripenensemsie o hopmynam (2.20) u (2.23);
t — pacueTHas TemmnepaTypa XOJOJHOW BOJbI; TP OTCYTCTBUM JAHHBIX B
3aannu t mpuHUMaeTcs paBHoi +5 C:

Q" — noTepu Terma NOAAOMMMHU U IUPKYIALMOHHBIMU TPYOOIPOBOIAMH,
kBT, KoTOphie ompenensioTcs pacyeToM B 3aBUCUMOCTH OT JJIMH YYacTKOB
TpyOOIPOBOJOB, HApPY>KHBIX IUAMETPOB TPYO, Pa3HOCTH TeMIeparyp Topsueil
BOJBI M OKpy’Karolle TpyOompoBoza cpeabl W Kod(h(uIMeHTa Teruionepeaayn
yepe3 CTeHKH TpyO; mpu sTtoMm yuutbiBaeTcs KIIJ| Ttermomsomsmuu tpyo. B
3aBUCUMOCTH OT O3THUX BEIMYMH TIOTEpU TeIla MPHUBOIATCS B Pa3IHMYHBIX
CIIPaBOYHBIX IMOCOOMSIX.

B pamkax yueOHOro mpomecca moTepu Temna Q momalmMMH U
HUPKYJSIUOHHBIMU TpyOamu AomyckaeTcss mpuHumath B pazmepe 0.2 — 0.3 or
KOJIMYECTBA TeIlIa, MOTPEOHOTO JJIsi MPUTOTOBIICHHS TOPSYEH BOIBI.

B sTom ciayuae popmyisr (2.25) u (2.26) npumyT BU:

QRr =1'16'qﬂr .(55—tcj-(1,2 +13) kBT, (2.27)

Qf =116-qf - (55 ~t° ) (1,2 +1,3), kB, (2.28)

MeHbIuii TPOLEHT TEIJIONOTEPh NPUHUMAETCS JIsl CUCTEM 0€3 HUPKYIISIUY.
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B OonpmmHCTBE TPaKTAHCKUX 3AaHUM  UCIHOJIB3YIOTCS  CKOPOCTHBIC
CEKIIMOHHbIE BOJIOHArpeBaTelid C MEePEeMEHHOW MPOU3BOAUTENBLHOCTHIO, T.€. C
peryjaupyeMbIiM TMOTpeOJIeHUEM TeIuloHOcuTeNs. Takue BojoHarpeBaTelNd He
TpeOyIoT 0aKOB-aKKyMYJITOPOB TEIJla M PACCUUTHIBAIOTCS Ha MAaKCHUMAaJIbHBIN

4aCOBOM TEIJIOBOM IMMOTOK Qﬁr .

[Tonbop BomoHarpeBaTesell 3aKJIIOUAETCSl B  OIPENEICHUM IOBEPXHOCTU
HarpeBa 3MEEBUKOB 110 popMyJie
QEI’ 2
= , M
0,001-K - At -
rie K — xo3dduiment Temnonepeaadn BOJOHATpEBATeNs, MPUHUMAETCS IO
tabn. 11.2 [5]; mist cCKOPOCTHBIX BOJOBOJSHBIX BOJOHArpEBATENCH C JAaTYHHBIMH
HarpeBaTeNIbHBIMU TpyOKamu BenudynHa K MOXET mpuHUMaThbes B npeaenax 1200
— 3000 Br/m® °C, mpuueM MeHbIIasi IMPHHAMAETCS JUIS IPHOOPOB C MEHBIIHM
ITUAMETPOM CEKIIUH;
M — KO3(Q(ULUUEHT CHIXKEHHUS TEIUIONepeNaud 4Yepe3 TEII00OMEHHYIO
TIOBEPXHOCTh U3-3a OTIOXKEHUI Ha creHkax (U = 0.7);
At — pacyeTHas pa3HOCTb TEMIIEpaTyp TEIUIOHOCUTENS U HarpeBaeMoil
BOJIbI; JJI IPOTUBOTOYHBIX CKOPOCTHBIX BOJIOHArpeBaTesiel At OINpeAessercs 1o

bopmyie

(2.29)

| Aty - A,
B At '
2,310g —0
At,,

rac At;, At - OonpIlass W MCHBIIAS Pa3sHOCTL TEMIICPATYP

At °C (2.30)

TEIUIOHOCUTENISI K HarpeBaeMoil BOJIbI 110 KOHIIAM BOJOHArpeBaTesl.

[TapameTpsl TeroHOCHUTENS B 3UMHHUHN pacyeTHBIN MEepUOJ, KOTraa paboTaroT
OTONUTENIbHBIE CETU 3/1aHWi, MPUHUMAIOTCA B mojaromieM Tpyoomposonae 110 —
130 °C u B obparnom — 70 °C, mapameTpsl HarpeBaeMoii BOJIBI B 3TOT mepuo t° =
5°C ut" =60 ..70 °C. B nerHuil MEPHOA TEILIOCETh PAbOTAET TOIBKO UIS
IPUTOTOBJICHUSI TOPSIYE€H BOJbI, MapaMeTphbl TEIUIOHOCUTENS B 3TOT NEPUOA B
noxgaromem Tpybomnposoae 70...80 °C u B obOparHom 30..40 °C, mapamerpsl
narpeBaemoii Boasl t° =10 ...20 °C u t"=60...70 °C.

[Ipu pacyere MOBEPXHOCTH HAarpeBa BOJOHATPEBATENS MOXKET CIYUUTHCS, YTO
OIpeAeIAIOIUM OYAET JETHUN MEPUOJ], KOTAa TEMIIEPATYpa TEIUIOHOCUTENS] HUXKE.

JUis  eMKOCTHBIX BOJOHArpeBareiedl pacueTHas pa3HOCTb TEMIIEpATyp
onpezensercs no popmyie

—t¢
At = . °C 2.31
L (231)

rac t, U t, —Ha4YaJlbHas ¥ KOHCYHas TEMIIEpaTypa TCIJIOHOCUTEII, OC;

t" u t° — TemmepaTypa ropstueii 1 xonoaHoi Boasl, °C .
OngHako  €MKOCTHBIE  BOJOHArpeBaTelNd  NPUMEHSIOTCS — 4Yame  JJIs
MPOU3BOICTBEHHBIX 37aHUK. OHU 3aHUMAIOT MHOTO MECTA, B ATUX CIy4asix MOTYT
yCTaHaBJIMBATHCSA BHE MOMEIIEHUH.
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KosddunuenT tennonepenaun aias Takux BOJOHArpeBaresiei, coraacHo Tabi.
11.2 [5], cocrasmsier 348 Bt/ M*°C.
Onpenensiercs noTpeOHOE YUCIIO CTAHAAPTHBIX CEKLMI BOJOHATpEBATENS

F
g =, WT. (2.32)
2.
rae F — pacyeTHas MOBEPXHOCTh HarpeBa BOJOHATPEBATEINS, M*;
. 2
f — HOBEepXHOCTH HarpeBa OJHOW CEKIMH BOJOHArpeBaTesss, M-,

npUHUMaeTcs 1o mpwi. 8 [5].
[lorepu Hamopa B CKOpPOCTHOM BOJIOHArpeBaTesie MOXXHO ONpPECNSTh IO
bopmyie
H,p =N-m-o2n, (2.33)
rae N — ko3pUIUEHT, YIYUTHIBAIOIIUN 3apacTaHie TPyOOK, MPUHUMAETCS MO
OTIBITHBIM JJAHHBIM; IPU UX OTCYTCTBUU IIPU OJHOM YHMCTKE BOJAOHATPEBATENS B IO/l
n=4;

M — Ko3(h( UIMEHT THAPABIMYECKOTO COMPOTUBJICHHUS OJHON CEKIUU
BOJIOHArpeBaTessl; npu JuHe cekiuu 4 M m = 0.75, npu JyIMHE ceKIuu 2M M =
0.4;

N — YUCJIO CEKIIMH BOIOHATrpEBATEIS;

o — CKOpPOCTh JIBIDKEHUSI HarpeBaeMoOU BOJIbI B TPyOKax BOJOHArpeBaTems
0e3 ydera ux 3apactaHus,

qh
c=—————,M/C (2.34)
1000-W,,g,
rae q" — MakcHManbHBIA CEKyHIHBIA PAcXoj BOJbI YEpe3 BOIOHAIPEBATEIb,
m/c;
W5, — OOIUas Mmiomans >UBOrO CeueHHs TPYOOK BOJOHArpeBATElis,

ompenensieTcss Mo 4uciay TpyOOK, NMpUHUMAaeMoMy M0 TpwiokeHuto 8 [5] wu
auameTpy TpyOok, mpuHumMaemMomy 14 mwm.

2.2.2.2. Pacuer cuctemMbl B pe:kuMe Bojopa3oopa.

Pacuer cuctembl TOpSYErOo BOJOCHAOKEHHS B peXUME Boaopazdopa
3aKJII0YAETCsl B OINPEACICHUH AUaMETPOB TpyO mojaromieii (pacrpeaeauTebHOM)
CeTH M TOTpeOHOro Hamopa Ha BBojAe B 3aaHue. [lpum  00CITyXKMBaHUU
TEIJIOMYHKTOM HECKOJIbKUX 37aHUi TpeOyeMbIii HArlop OMpEe/eIsaeTCs Ha BBOJIC B
TETJIOMYHKT.

[Topsimok pacdera CUCTEMBI B peKHMME BOJOpa30opa TakOH e, KaKk M pacyer
CHUCTEMBI XOJIOJHOTO BOJOMPOBOJIA, OnMUcaHHbIA B M. 2.1.4 — 2.1.6 HacTosIero
II0COOHS.

Brauane cocTaBisieTcsi akCOHOMETPUYECKasi CXeMa CETH, KaK 3TO OMUCAHO B II.
2.1.3 mocobusa. Ha akcoHOMETpHUUYeCKOW WM OTACIBHO MOCTPOCHHOW pacyeTHOU
CXeMe CeTh pa30MBaeTCs Ha pacueTHhIE y4acTKH. Pacder BefeTcs B TaOIMYHOU

dopme.
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BepositHocTs aeiicteust P! (rpada 4) onpenensercs o gopmyie (2.3), a npu
Pa3IUYHbIX TOTPEOUTENAX ropsadYeH Boabl — 1o dopmyie (2.4).

Pacxon onHoro npubopa qg COOTBETCTBYET (| M ONPEIeNsieTCs TaK ke, KakK U

qg . PacueTHbIll CEKyHIHBIN pacxo] ropsiuer BOJIbI qh ompenenseTcs mo Gopmyie
(2.2).

JuameTpbl TpyO mojaromei (pacrpeaeuTeNIbHOM) CeTH Ha3HAYAI0TCs TaK Ke,
Kak H JJs CETH XOJOJHOTO BOJOINPOBOJA, W3 pacyeTa MAKCHUMAaJbHOIO
UCIIOJB30BaHUs  HAmopa B CETH  XOJOJHOTO  BOJAONPOBOJA  MEPEX
BoJIoHarpesatesieM. B coorBerctBuu ¢ m. 7,6 [1] ckopocTh BoAbl B TpyOax He
JI0JDKHA MPEBBIMATh 3 M/C.

Tabnuma 2.3. - Pacuer ceru ropsuero BOJAOCHAOXKEHHS B pPeXUMa
BOJI0pa3dopa.

xR <

~ s

=
& Z [S) - o
2 = o = g g = 8
2 5 S) =S¢ = 5 2| & 9)
< < © o Q = = L =
S T - T A co | g | 2 SE | B
S g = 58 |N*P |a H o s | 7| ES T3
= | 2| & g% Sg|2 || £&8°% g
i > = E 2 e | ZTol Bl ol o g w U
= o] o = O o = [} o) 4 ], o, i
2 T = S S S | 28| 2| &| BE& o' 5
) = Q (ST o = o< < 2 o= = 8
2 = = o a, S o =) = < H < S =
=¥ = o M = e e | e T 1O | » E >
1 2 3 4 5 6 7 8 9 10 11 12

CeThb ropsiuero BOJOCHAOKEHHUS pabOTaeT B XYALIMX YCIOBHUSX, Y€M CETh
XOJIOTHOTO BOJOMIPOBO/IA, TAK KaKk 00pa30BaHHE HAKHUITH YMEHBIIIAET CEUCHUE TPYO
U TIOBBIIIAET COMPOTHUBIICHHE. B pe3ynbTare 3TOTO MPH pacyere CETH TOpsSUero
BOJIOCHA0KEHHUST HEJb3s1 MCIIOJIb30BaTh TAOJMIIBI IS THAPABIMYECKOrO pacyera
TpyO, a Ui ONpe/eeHUus] CKOPOCTH M YJCIbHON MOTEepH HAropa HeoOXOJUMO
10JIb30BaThCsl HOMOrpaMMoit mpui.6 [ 1 ].

[ToTepu Hamopa Ha ydacTKax CETH OMPEICIIAIOTCS 1o hopMyIie

H=iLL+k), MM, (2.35)
riue I — YyOeIbHBIE NOTEPU HAIOPA, MM/TI.M, OIpPENECIAIOTCA I10
IIPHUJIIOKCHHIO,
L — niiuHa ydacTka, M;
ki — KO3(pUIMEHT, YYHUTHIBAIOIIUM TOTEPH HAMOpa B MECTHBIX

COIIPOTHBIICHUAX, KOTOPBIH, B COOTBETCTBUU C [ 1 | npuHUMaeTcs:

0,2 — nst MOAOIINUX U ITUPKYJISIIMOHHBIX TPYOOTIPOBOIOB,;

0,5 — mns TpyOONPOBOJOB B Tpe/esiaX TEIUIOBBIX ITYHKTOB, a TaKXe
JUTsI TPYOOIIPOBOIOB BOAOPA300PHBIX CTOSKOB C MOJOTCHIIECYIITUTEISIMH,

01 - jgna TpyOOmpoBOJOB  BOAOPA3OOPHBIX  CTOSIKOB  0€3
MIOJIOTEHIIECYIINTENCH U IUPKYJIAIUOHHBIX CTOSKOB. Tpebyemblii HArop Ha BBOJIE
B 3JIJaHUE OIpenesieTcs Mo GopMyIie
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H =Hgeom +Hgs +Hey +Hgoo +ZH|’tot+Hf,M (2.36)
rae H geom — BBICOTA IIOABEMA BOJBI, ONIPEACIIAEMAs KaK pa3HUIA OTMETOK

pacueTHOro npudopa U 3eMJIu B MECTE BBOJA,

H,e — IOTEpH Hamopa Ha BBOJE,

H., — OOoTepu Hamopa B cUeT4yuke, H,, u H_., OIpeaeIssoTcsa u3
pacyeTa CeTH XOJIOAHOTO BOJIOCHAOXKEHHUS,

Hs,oo ~— TOTEpU Hamopa B BOJOHArpeBaTele, OIPEACIIEMbBbIEC II0
dopmyie (2.33);

ZHLtot — CyMMa IIOTEphb Hallopa Ha y4acTKaX CETH OT PacdyeTHOI'o

npudopa /10 cCYeTUHKa, onpeaesitores u3 rpadsr 12 tadm. 2.1,
Hf — CBOOOIHBII Hamop pacueTHOro NpuOOpa, OMPENENACTCS IO

npui. 2 [1].

Ecnu 13 01HOTO TEIMJIOMYHKTa ropsidasi BoJia MOAAeTCsl K HECKOJIbKUM 3JJaHUsIM,
TO OIpeAenseTcs TpedyeMbli Harlop Ha BBOJIE XOJIOHON BOJABI B ATOT TEILJIOMYHKT.

Ecnu nonydyennsiii mo hopmyiie (2.36) TpeOyeMblii Halmop MEHbIIIE WM PaBEH
rapaHTHPOBAaHHOMY HAmNOpy XOJOJHOW BOABI Ha BBOJAE B 3MaHWe ( WIH
TETUIOIYHKT), TO PACYET CUATACTCS 3aKOHYCHHBIM.

Ecnu H, OGompme H, Ha 2 — 3 M, LeiaecooOpa3HO YBEIUYUTh TUAMETPHI
pacrlpefeNuTeNbHbIX TPyO0 Ha OTAENBHBIX YYacTKaX CEeTH U IPOU3BECTH
nepepacuet H,,. OObIYHO YBEIMUMBAIOTCS AMAMETPHI HAa TE€X yJacTKax, I/ie MOTepu
HaIopa HauOOJIBIIHE.

Ecniu H, 3HauuTenbHO mpeBblIaeT H., HEOOXOOUMO 3alpOEKTHPOBAThH
YCTaHOBKY J1JIs1 TOBBIIICHUS Haropa corjacHo mi. 2.1.6 HacTosiero nocoous.

B cucremax ¢ mNOCTOSIHHBIM BOJIOPa30OpOM, TIe HE NpeaycMaTpUBaeTCs
LHUPKYJISIIHS, paCUeT CETH Ha 3TOM 3aKaHYMBAECTCSI.

2.2.2.3. Pacuer cucTeMbl B pe:KUMe MUPKYJIAUNH

Hupkynsuuss B CHUCTEME TOpPSYEro BOJOCHAOXKEHHSA MPEAyCMaTPHUBAETCA C
LENbI0 COXPaHEHUs TeMIepaTyphl BOJbI y Hauboiee yJaleHHOTO BOAOPa300pHOTro
npudopa. [Ipu OTCYTCTBUM LUPKYJIALHMUA BO3MOXKEH OOJIBLION COpPOC OCTHIBIIEH
BOJABl M 3HAYUTENIBHOE BO3pACTaHHE HEPAIMOHAIBHOIO MOTPEOJCHUS BO/IBI.
HaubGonee HeOmaronpusTHBIM PEXUMOM IPU ITOM SIBISIETCS MOJHOE OTCYTCTBHE
pa3z0opa ropsiueit BOJIbI.

Pacyer cuctembl TOpSYEr0 BOAOCHAOXKEHUS B pPEKUME I[UPKYISIUH
MIPOU3BOJIUTCS B CIEAYIOUIEN MTOCIEA0BATENBHOCTH.

Bravane cocraBisercs ~ pacueTHas ~ CXeMa CETH HAa  OCHOBAHUU
AKCOHOMETPHUYECKOW CXEMbI, Ha 3TOM cXeMe Tojaroimas (pacnpeaeanTeabHas) ceTh
MOKAa3bIBACTCS CIUIOIIHOM JIMHUEW, UMPKYISALMOHHAA — MNYHKTUpPHOU. Ecmu
NpeaycMaTpUBAaeTCsl UUPKYJSALMS B CTOSIKAX, TO 3@ PACYETHYIO TOYKY
NPUHUMAETCS. BEpXHSs TOYKa HauOoyiee YIaJIeHHOro OT BOJOHAarpeBaresns
pacmpeeIMTeNbHOIO CTOsIKA, Kak moka3zaHo Ha puc. 2.1. Eciu umpkynsuus
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3aMpPOEKTUPOBAHA TOJHKO B MaruCTPaJIM, PACUETHON TOUYKOW Oy/IeT HIDKHSIS TOUKa
caMoOro yIAJICHHOTO CTOsika. PacueTHble ydYacTKM Ha HUPKYJISAIHOHHOM
TpyOoIpoBoe 0003Ha4Yar0TCs UPPaMH CO IMITPUXAMHU.

3a pacueTHBIC YYACTKH MPHU YCIOBUU TETLIOM3OJSIIUN MAarUCTPaje U CTOSKOB
B YIIPOIIEHHOM BHUJE MPUHUMAIOTCS YYaCTKH, TJl€¢ HE U3MEHSETCS PacXo] BOIHI,
T.€. YYaCTKH MEXIY JBYMS COCEIHHMHU OTBETBICHHUSMHU. 3a PACUECTHBIC YYaCTKH
IPUHUMAIOTCS TaK)Ke Te, TJIe He U3MEHsIeTcs nuaMeTp TpyO. Pacdyer mpousBoautcs
1o HamboJee JUIMHHOMY ITUPKYJSIITUOHHOMY KOJbITy. J{J1s HEOO0MbIIOTo 3AaHMs 3TO
OyZeT JOCTaTOYHBIM; JJIsi OOJIBITUX 3aHUHN C JTIMHHOW MUPKYJISIIUOHHON CEThIO, a
TaK K€ €CJIM 3alpPOEKTUPOBAHA CHUCTEMa TOPSYEr0 BOJAOCHAOKEHUS HECKOJBKUX
3/TaHW, HEOOXOJUM pacyeT BCEX IMHUPKYISIUOHHBIX KOJEI TI0 MPOMEXYTOYHBIM
CTOSIKaM C yBSI3KOUM MOTEPh HANIOpPa B HUX.

Pacuer wMeer 1enpl0  ONpPEACNUTh  UAMETPHI  IUPKYJISIIMOHHBIX
TPyOOIIPOBOIOB ¥ TIOTEPH HAMOPA B IIUPKYJISIIMOHHBIX KOJBI[AX U MMPOU3BOJIUTCS B
TabaIu4YHOM hopme.

Tabmuma 2.4 - Pacuer cucteMbl TropsSYero BOJOCHAOKEHHUS B PEXKHUME
HUPKYISAIUHA
Hupxyns- VY nenbHas [Toreps
PacuerHsbIit Jnuna nuonHeld | Juamerp, d | CxopocTs, noreps Halopa Ha
y4acTOK | ydacTKa, M | pacxof, MM V Mm/c Harmopa, MM/ | ydJacTke,
n/c Ha lmor.m MM
1 2 3 4 5 6 7

JInuHa y4acTKa NPUHUMAETCS W3 AKCOHOMETPUYECKOU CXEMBI,
MO>KHO HMCIIOJIb30BaTh Tad. 2.3,

JuameTrp mojaroumx TpyOONMpOBOAOB MPHUHUMAETCA U3 TaOu. 2.3; nuameTp
MUPKYJSIUOHHBIX TPYO MPUHUMAETCS] PaBHBIM WM HA pa3Mep MEHbIIE TuaMeTpa
IOJIAFOLIHX.

LInpKyISIMOHHBIA pacXo] Ha y4acTKax CeTH ompenensercs mo ¢popmyine (15)[
1]

Py  3TOM

“=5 Z42At

rae B — Kod(pPUIUEHT peryIupoBKYU HUPKYJISUY;
Q"M — TemonOTepH MOJAIOIMKME ¥ IUPKYIAIHOHHBIME TPYOAMHU rOPSYEro

BOZI0OCHA0XeHus, KBT;

At — pa3HOCTb TeMmmeparyp B MOJAIOUMX TPyOONpoBOAax OT
BOJIOHArpeBaTess 10 HauboJjee yaajieHHoM Bogopa3doopHoit Touku, °C. Bennunna
TEIJIONOTEPH ONpeenseTcs no Gopmyne

|
Q" =Y QM =3 Kz i -I;
1

(2.37)

At (2.38)

Zchﬂ
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rie Kj — KO3(pUIMEHT Tervionepenadyl HEU30JUPOBAaHHBIMU TpyOamu,

npuHEMaeMsIi paBHbM 11.63 Br/m? °C [5];
Jl; — HapY)KHBII AUaMeTp TpyO Ha pacueTHOM y4acTKe, M;

l; — AnuMHA y4acTKa, M,
n — KIII teronsomsiuu, npuHauMaercs paBabsiM 0.6 [5];

At — Pa3HOCTb TEMIIEPATYp BOJIbI Ha PACYETHOM YYaCTKE U OKPY>KAOLIErO
BO3]lyXa IOMELIEHUS,;

Q;‘g — yaenbHble Termnonorepu 1 M TpyOonpoBoga B 3aBUCUMOCTH OT At°

npuHIMaroTes mmo taom. 1.3.1 [5].
3HaueHuss At U S B COOTBEeTCTBUU C [1] mpuHUMaroTCs:

— JIJIs1 CUCTEM, B KOTOPBIX HE IPEIyCMaTPUBAECTCS LIUPKYJIALMS B CTOSIKAX At =
10°Cu g =1,

— JUI1 CUCTEM, B KOTOPBIX MPEIyCMAaTPUBAETCS LUPKYJSILUS BOJBI B CTOAKAX
IpU IEPEMEHHOM COTPOTHUBIIEHUH CTOAKOB, At =10 °Cu B = 1; npu oguHaAKOBOM

COTIPOTUBIIEHUU CTOSIKOB At=8,5°Cu g =1,3;

— JUIS CUCTEM C CEKIMOHHBIMH Y3J1aMHU U KOJBIYIOIIUMH TEPEMBbIYKAMH At =
85°Cu g =1

JInst  ympomieHuss  pacdeToB B KYpPCOBBIX — MPOEKTaX  JOIMyCKAaeTCs
HUPKYJSIUOHHBIN pacxoa mpuHuMath B pazmepe 20% oT pacueTHOro pacxona
ropsiueii BOJbl HA COOTBETCTBYIOIINX Y9aCTKaX, T.e.

q%r =0,2-q", n/c (2.39)

CkopocTh BOJBI B TpyOax M yJeNbHbIE MOTEPU HAMOpa MNPUHHUMAIOTCS IO

HoMmorpamme npui. 6 [1] B 3aBucumocTr oT BenuuuHbl %" Ha COOTBETCTBYIOIIEM

Y4acCTKe.

[Torepn Hamopa Ha y4yacTKax LUPKYISLMOHHOIO KOJIbIIA OMNPENEISIOTCSA IO
bopmyie (2.35).

Cymma rpadsl 7 omnpenenauT oOIIyI0 TOTEPIO Hamopa IMpU MPOIYyCKe
HUPKYJISLHUOHHOTO pacxoia.

Onpenensiercs BO3MOXKHOCTb E€CTECTBEHHOM LUPKYJISIUUMUA. ECTeCTBEHHBIN
HUPKYJISIIIUOHHBIA HAIIOP OMPEIETUTCS I0 PopMyIIam:

a) ISl CUCTEM C BEPXHEH pa3BOJKON Marucrpaiei

sz =h'(pe_p2c)aMM (240)
0) IUTst CUCTEM C HIDKHEH Pa3BOJIKOIM MarucTpaieit
HZ :h(pO_p2)+h'(p2_pec)a MM (241)

rne h — paccrosiHue o BepTHKAIM OT OCH HarpeBaTelisi A0 Bepxa PacueTHOTO
CTOSIKA, M;
hi — paccTosiHMEe IO BEpTUKaIM OT OCH HArpeBaTess 10 HU3a PacYeTHOTO
CTOSIKA, M;
p.c — TUIOTHOCTH TOPSTYEH BOJIBI B TJIABHOM CTOsIKE (TIpU TeMIIepaType BOIHI,

. 3.
BBIXO/ISIIEH U3 BOJOHATPEBaATENIs), KI/M’;
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p. — TUIOTHOCTh TOpsYeld BOABI B  Haumbosiee  yJaJICHHOM

3.

pacrpeaeuTeIbHOM CTOsIKE, KI/M”;
. 3
po — IUIOTHOCTH TOPSTYCH BOJBI B PACUETHOM OOpATHOM CTOSIKE, KT/M".

OTOT €CTeCTBEHHBIM ITUPKYJIAIMOHHBIA HANOp CPaBHUBAETCS C MOTEPSIMHU
HaTopa, BBIUUCICHHBIMH TIO0 MHUPKYJIAIMOHHOMY KOJBIy C YYe€TOM TOTEepPh B
BOJIOHArpeBaree.

Heo0xoaumMo OTMETHTH, YTO €CTECTBEHHBIN IUPKYJSIIMOHHBIA HAIOP HMEET
HEOOMbIIYyI0 BeMUYUHY. [IpakTHUecKuid OMBIT MOKAa3bIBAE€T, YTO CHCTEMBI C
€CTECTBCHHOH HUPKYJSAIMEH MOTYT MPUMEHSTHCS Ui CETH MPOTSHKEHHOCTHIO HE
6osee 50 M mpu BepxHEH pa3Boake W He Oosee 35 M MpU HWKHEHW pa3Bojake. B
tabm. 12.1 [5] npuBeneHsl yCIIOBHUS BO3MOXHOW pPabOTBI CHCTEM TOPSYETO
BOJIOCHA0XEHUS TTPU €CTECTBEHHOM IIUPKYJISAIUH.

2.2.2.4. OcoOGeHHOCTH pacyeTa CHCTeM ¢ HACOCHOW NUPKyJAsinued M C
HENoCPeACTBEHHBIM Pa30opoM ropsiueii BoJabl U3 TEMJI0CETH.

HpI/I HOI[60pC MUPKYJIHIUOHHOTI'O Hacoca €ro IMPONU3BOAUTCIbHOCTD
PaCCUUTBIBACTCA HA I_II/IpKYJ'I}IHI/IOHHIﬂﬁ pacxon € y4d€TOM YaCTHUYHOT'O Bonopa36opa

B pazmepe 15% ot pacueTHOrO pacxoaa ropsiaeit Boapl, T.€.
asP =% +015q", /e (2.42)
rae qF — tpeGyemast IPOU3BOAMTENFHOCTD IMPKYJIALMOHHOTO HACOCA;

qCIr - HI/IpKy.H}II_II/IOHHI:Jﬁ pacxoa B CHCTEMC TOPAYCTO BO,IIOCHa6}KeHI/I$I,

omnpezenseMslit mo ¢popmynam (2.37) umu (2.39), a/c;
q" — pacueTHsIit pacxon ropsraeit BowI, Ji/c.
Tpebyemsblii Hamop Hacoca sl oOecCHeueHuss UUPKYJSALUN ONMpEAeNsaeTcs: Mo
bopmyie

. N2
h cir
7 | 015-9" +q¢
H p,cir :thot,i qcir "‘ZH?ot,i » M (2.43)
Fﬂez Hgt,i — CyMMa IIOTE€ph Hamopa NnoJarolmuMu pr6aMH Ipyu PpeKUME

IUPKYJISIIIAH, TIPUHAMAIOTCS U3 Ta0. 2.3;
D H{tj — cymMMa TIOTeph Hamopa LHMPKYISAIMOHHEIME — TpyOamu,

NPUHUMAIOTCA U3 Tadu. 2.3.
Ecnu npu pacuere cetw ropsdyero BOJOCHAOKEHHUS B pexXuMe Boaopasdopa
OKaXeTcs, 4YTO TpeOyeTcsl MOBBIINIEHWE HAmopa, TO B 3TOM CJly4dae HacoChl

paboTatoT B pEXHME  IUPKYJSIAOHHO-TIOBBICUTEIBHBIX.  Tpebyemast
IPOU3BOJUTENLHOCTE TAKOTO HACOCA OMPENETUTCS 10 HOpMYyJIe
g% =q" +q%", /e (2.44)

TpebGyeMblil Haop LUPKYISLMOHHO-TIOBBICUTEIBHOTO HAacOCa OINpPEAETUTCS ,
Kak OoyblIuii U3 TpeOyeMbIX JUIs MOBBIIEHUS Hamopa Mpu Bojopa3dope U mpu
mupkysiun. [locnennuit onpeaenutcs no popmyie
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o qh +qcir 2
Hp =D Hiot,i —ar +2 Hibti» M (2.45)

B cucremax ropsiaero BOJOCHAOKEHWS C HEMOCPEACTBEHHBIM pPaz00poM
ropsiued BOJBI M3 TEIUIOCETH HEOOXO0IMMas BeIMYMHA IUPKYJISIIMOHHOTO Pacxo/a
(momyuenHass pacuetoM B pasgene (2.2.2.3) oOecneumBaercs amadparmoi,
yCTaHABIMBAEMOW Ha IUPKYJISIMOHHOM TPyOONpPOBOJE TMepes MPUCOCIUHCHUEM
€ro K 0OpaTHOM JIMHUH TETUIOCETH.

Jluametp oTBepcThs auadparmel onpeaeasercs mo Homorpamme 6 mpui. 4 [5]
uiau 1o dhopmyiie

d, =20 (2.46)

g , MM
00316-/H,, +350 9/,

rJie ( — PacXoJ Topsiaeil BOJBI, POXOsIIeil depes auadparMy, paBHbii q°" Ha
HOCJIETHEM YYaCTKe [UPKYJISAUOHHON CeTH;
d — qMaMeTp UUPKYISIHOHHOTO TPYOOIPOBOIA, MM;
Hc, — n30bITOYHBIN HAMOP, M, KOTOPBI HEOOXOIUMO MOTACUTH AHAPParMou;
Hep =AH = > H™ (2.47)
rie AH, — pasHUIla HANoOpOB B MOJAIONMIEM M OOpPAaTHOM TPyOONpPOBOIAX
TETIOCETH, M;
> H |t°t — MOTEepPH HAIopa B PAacCYETHOM IMPKYJISALMOHHOM KOJbLIE MpHU

MIPOMYyCKE MUPKYISIIMOHHOTO Pacxoa.
2.2.2.5. Pacuer 6aKoB-aKKyMYJSITOPOB M TPYOONPOBO/I0B TEMJIOHOCUTEISI

B kadecTBe WHAMBUAYAJIbHBIX 3aJaHUN U1 OTAEIbHBIX 3JaHUM C
HEPAaBHOMEPHBIM NOTPEOJEHUEM TOpsYed BOJABI CTYACHTaM MOXET ObITh
IpeJIOAKEH pacyeT U oa00p Oaka-akKKyMyJsITOpa ropsiueil BOIBI.

B cootBerctBum ¢ m. 13.4 [1] perymupyomyo eMKOCTh Oaka-aKKyMyJsTopa
W, M°, IpH MOIIHOCTH BOJOHATPEBATEINS, HE 0OECIICUMBAIOIIEr0 MAKCHMATBHOTO
9acOBOT0 MOTPEOIEHHS TETJIOThI, ONPEaesIeTCs Mo GopmyJe

h
J-T-
Qi , o
1,16155 —t¢ )
rje J — OTHOCUTENbHAS BEIMYMHA PETYIUPYIOLIErO 00bEMA,;

T — IpoAOKUTENBHOCTH TIEpUOia TOTPEOIECHUS TOpSAUEH BOJIBI B TEUCHHE
CYTOK, 4;

W = (2.48)

ch — CpEIHUM YaCOBOM Pacxo/l ropsA4er BOJbI, M.
OTHOCHTENbHAST BENWYWHA PETYIUPYIOIero oo0bemMa Ji, MOXeT ObITh
ompezeneHa no Gopmyinam:
a) TpU  HENPEpBHIBHOW  paboTe  BOJOHArpeBaTeNii C  Pa3IMYHOU
IIPOU3BOIUTEIILHOCTHIO B TCUSHUE PACUECTHOTO Tieproia (CyTKH, CMEHa)
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ht
Khr

ht ht
K KM -1
B ht,sp ( ht hr | %hr
Jl—l—Khr + Khr -1 hT (249)
hr
0) mpu paBHOMEPHOM U HENPEPHIBHON paboTe BOJAOHATPEBATEIIS
ht ht t,sp P
K Kt -1 K -1
4w htsp ( ht 4] Shr |Khr hr
r r

rje Km — kK03 (HUIHEHT YaCOBOW HEPABHOMEPHOCTH TETUIONOTPEOICHHS,

Qb
Kpt ==t (2.51)
Qr
Km’Sp — Ko3(ppUIIMEHT YacoBOM HEPABHOMEPHOCTH TMOJIauyd Terjia
BOJIOHArpeBaTeeM
sp
ht,sp _Q
Kpr' ™ == (2.52)
Qt

rae Q°P — pacueTHas MOLIHOCTH BOJOHATPEBATES, KBT.

Benwuunst J; u J; pekomMeHyercs onpenensts mo npui. 7 u 8 [1].

CeTp TEIUIOHOCHUTENS TPEACTABISIET COOOM CHCTEMY TpyOOIpPOBOJIOB,
COCIVHSIONINX TeHepaTop Temia (KOTel, TeIIoceTh) C BOJOHArpEBaTEIIEM.
JlnamMeTpbl TOMAIOMIMX W OOpaTHBIX TPYO TEIUIOHOCUTENS ONPEACISIOTCS
AHAJIOTUYHO JHWaMeTpaM MOJAIONIMX W IUPKYISAIHOHHBIX TPYO CETH TOPSYETO
BOJIOCHAOKEHUS.

Bennuuny pacnonaraeMoro Hamopa IMpH €CTECTBEHHOH IMPKYJSIUU MOMXKHO
oTpenenuTh 1o hopmyIe

Hp = hT(pO _:02)’ MM (253)

rae hy — paccTosHHME IO BEPTHKAIM MEXIy OCSAMU TIeHepaTopa Teluia U

BOJIOHArpeBaTels, M;
po U p, — TUIOTHOCTH TEIJIOHOCHUTENSI COOTBETCTBEHHO B OOpaTHON U

IOArONIEH TMHIH, KT/M .
2.3. [IpoekTrpoBaHue CHCTEMbI BOJIOOTBEICHUS 3IAHUIA.
2.3.1. BuyTpnioMoBas cucTeMa BOJ0OTBeIeHHS.

2.3.1.1. BbiOop cucTeMBbl BOJOOTBeJeHHsl, TPACCHPOBKA U MNPOKJIAIKA
BOJOOTBOIAIIEN CEeTH.

B cooTrBeTrcTBHU C BHUJIOM OTBOJUMMBIX CTOYHBIX BOJA CHCTEMBLI BHYTPCHHCEI'O

BOAOOTBCACHUA OBIBAIOT XOSHﬁCTBCHHO-6bITOBBIC, ITPON3BOACTBCHHEIC 141
J0XKXACBBIC HWJIM BHYTPCHHHUC BOJOCTOKH. B IMPOU3BOACTBCHHBIX 3JaHHAX MOKCT
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ObITh 00bEeTUHEHHAS] CHCTEMA, KOT/Ia MPOU3BOICTBEHHBIE CTOKH OTBOJSATCS OJTHOU
CEThI0 C XO3AHCTBEHHO-OBITOBBIMHM, WM pa3leibHas, KOTJa IPOU3BOJCTBEHHBIC
CTOKH OTBOJSATCS OTACIBHON OJHON WM HECKOJBKUMHU CeTsIMH. ATMoc]epHbIe
BOJIBI C KPBIII 3IaHUH OOBIYHO OTBOMSTCS CAMOCTOSITENIBHOM CEThI0 BHYTPEHHHX
BOJIOCTOKOB.

B HEKOTOpPBIX KOMMYHAIBHBIX 3IaHHSIX Tepes] COpOCOM CTOYHBIX BOJ B
YIMYHYIO BOJOOTBOJAIIYIO CETh TpeOyeTCsl MpeaBapuTeIbHas OYMCTKA CTOYHBIX
BoA. Hampumep, Ha npeanpusitusx obmectsennoro nutanus Ha 200 mect u Gonee
CTOYHBIEC BOJBI OT OBOIIHBIX I[EXOB OTBOJAT B MECKOJIOBKY, PacHOJIararoliyocs B
MOMEIIEHUH 11€Xa, a CTOKM MOEYHBIX, MSCOPBIOHBIX 3arOTOBOYHBIX M KYXOHb
OTBOJIAIT 10 OTAEIBHON CETH K KMPOYJIOBUTENIO, PACTIOI0KEHHOMY BHE 3/IaHUs, U
JIMILIB TIOCTIE 3TOTO HAMPABIISAIOT B HAPYKHYIO OBITOBYIO BOJJOOTBOSIIIYIO CETh.

Pemmenne cxembl BHYTPEHHETO BOJIOOTBEACHHS MPOU3BOAUTCA HA OCHOBAHHUH
BHYTpPEHHEH MIaHUPOBKH 3[JaHUSI B COOTBETCTBUHU C PACIIOJIOKEHUEM CaHUTAPHBIX
puOopoB. OCOOEHHOCTAMHU MTPOSKTUPOBAHHMSI, BOJOOTBOIAIINX CETEH SBISETCS MX
CaMOTEYHBI PEXKHUM U OMACHOCTh CTOYHBIX BOJ B CAaHUTAPHOM OTHOIICHHH,
MO03TOMY OHH JOJDKHBI KpaT4alIlluM TyTeM OTBOIMTHCS 3a TMpenebl 3[MaHUs C
BO3MOXKHO MEHBIIIUM YHCIOM TMOBOPOTOB. OcTainbHble TpeOOBaHUS TIpU
NPOSKTUPOBAHUN BHYTPEHHEW BOJOOTBOMSINICH CETH Takuhe e, Kak U i
BHYTPEHHETO BOJ0MNpoBoia. OHM M3JI0KEeHBI B 1.2.1.2 HACTOSIIIETO MOCOOUSI.

Crosiki BOJOOTBOJSIIEH CETH paclojiaraloTcs BOJM3M TPYNN CaHUTAPHBIX
npuOopoB Onmke K Npudbopy ¢ Hambonee KOHIEHTPUPOBAHHBIMH CTOYHBIMU
BogamMu. OHH TPOKIAIBIBAIOTCS, KaK MPABHIO, MO KaNUTAJIbHBIM CTEHAM,
KOJIOHHAM, B MOHT@XHBIX IIaxTaX, OJOKax M KaOMHAX COBMECTHO CO CTOSIKaMu
XOJIOMHOTO M TOpSYero BOJOCHAOKEeHHs. B JKWIBIX 3AaHMAX  CTOSAKH
IPOKJIAJABIBAIOTCS B MOMEILIEHUSAX TyaJeToB, KaK MpaBuio, Mo ocu yHuTa3zoB. Eciu
IUTAHUPOBKA 37[aHHWsI MMEET CMEXKHBIE CaHy3Jbl, TO OJUH CTOSK IPUHUMACT
CTOYHBIC BOJIBI IBYX CMEKHBIX CaHY3JIOB.

CTosiki BOJOOTBOSIIEH CETH MOJDKHBI UMETh BBITSDKHYIO 4YacTh, KOTOpas
BBIBOJIUTCS BBIIIE KPBIIIHN 3aHHUS HA BHICOTY HE MEHEE, M:

-OT TUTIOCKOM HEIKCILTyaTupyemMoii kpoBiu - 0,3;

-0T ckaTHOM kpoBnu - 0,5;

-0T JKCIuTyatTupyeMoi kposiu — 3,0;

-0T 00pe3a cOOpHOM BEHTUIISAIIMOHHON maxThl - 0,1,

BoiBoauMbIe BbIIIE KPOBIM BBITSHKHBIE YacTH BOJOOTBOJSIIMX CTOSKOB
pa3MeniarTcsl OT OTKPHIBAEMBIX OKOH M OaJKOHOB Ha paccTostHuH He MeHee 4,0 m
10 TOPU3OHTAJIH.

®mrorapku Ha BEHTWISIIMOHHBIX CTOSIKaX MpealycMaTpuBaTh HE TpedyeTcs.

JlnaMeTp BBITSAKHOM YaCTHU CTOSIKOB IIPUHHUMAETCS PABHBIM IUAMETPY CTOYHOU
qactu. Jlomyckaercs o0beIUHATH TOBEPXY OAHOW BBITSHKHOM YacThIO HECKOJBKO
BOJOOTBOJSIIIMX  CTOSKOB, a TakKe JIMaMeTPhl  Y4acTKOB  COOpPHOTO
BEHTWSIIIHOHHOTO TPYOOMPOBO1a IPUHUMAIOTCS HE MEHEe:

IIpHU Yucjie cCaHuTapHbIX nMpuodopoB He 6osee 120 — 100 (mMm), To xe 300 — 125
(mm), 1200 — 150 (mMm), cBoimre 1200 — 200 (mm).
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JlommyckaeTcsi mpeaycMaTpUBaTh HEBEHTUIUPYEMbIE BOJOOTBOASAIINE CTOSKH B
CJIEIYIOIINX 3JaHUSIX U COOPYKEHUSIX:

— B CEJIbCKUX OJHOATAKHBIX KWIbIX 3JaHUSX;

— BO BCEX OCTAJbHBIX CIy4asX, €CIM HMEETCS HE MEHEee OJHOIO
BEHTUWJIMPYEMOI'O CTOSIKA M PACXOJl CTOYHOM JKUIKOCTH B CTOSIKAX HE IPEBBIIIACT
3HAaYEHUH, yKa3aHHbIX B Ta0JI. 9 [1] .

HeBeHTunupyemblii  BOJOOTBOJAIIMKA  CTOSIK  JOJDKEH — 3aKaHYMBATHCS
IPOYHCTKON, YCTaHABIMBAaeMOW B pPacTpyO MPSMOT0 OTPOCTKAa TPONMHHUKA WU
KPECTOBUHBI HAa YypPOBHE MNPHUCOEAMHEHHUS K OITOMY CTOSKYy HauOoyiee BBICOKO
pacmoI0XKEHHBIX PUOOPOB.

OTBoOnHBIE TPYOONPOBOABI OT CAaHUTAPHBIX NPUOOPOB K BOJOOTBOASIIUM
CTOSIKAM MPOKJIAJbIBAIOTCS BAOJAb BHYTPEHHMX CTEH HaJ TMOJOM WIH IO
NOTOJIKOM  pacmojlaraeMoro  Huwxe  dTtaxa. Ilom  moToiakoM — OOBIYHO
IPOKJIAABIBAIOTCA TPYOBbl OT NPUOOPOB, pacloiararmoUUMXcs Ha IOJy. Tparos,
KJIO3€THBIX Yalll, HaMOJbHBIX MHUCCYapOB WM OT TPYIIbl 3 U 00Jjiee YHUTA30B C
OpsIMBIM  BBITYCKOM. OTBOJAHBIE JIMHUM HE JIOJDKHBI IIE€peceKaTb IBEPHbIE U
OKOHHBIE NPOEMBI U POPE3aTh HECYIUE OATIKU.

He pomyckaercst mpokianka OTBOAHBIX JIMHUI MOJ MOTOJIKOM B CTE€HaxX U B
IOJTy KWJIBIX KOMHAT, CTIaJIbHBIX ITOMEIIEHUHN NETCKUX YUPEXIECHUIN, O0JIbHUYHBIX
nanar, pabo4yMx KOMHAT aJMUHUCTPAaTUBHBIX 3AaHUN, Y4EOHBIX AayAUTOPHI,
AIIEKTPOIIUTOBBIX U TPAHCPOPMATOPHBIX U JP. MOJTOOHBIX MOMEIIEHUH.

BonooTBosie BIMyCKH MpeIHa3HAYEHBI ISl OTBEJACHHS CTOYHBIX BOJ OT
OJIHOTO WJIM TPYIIBI OJU3KO PACHOJOKEHHBIX CTOSKOB 3a IMpenensl 3aanus. OHu
NPOKJIAABIBAIOTCA BIIOJIb CTEH B TEXHUYECKUX MOJMIMOJBAX, MOJ MOTOJKOM WU
nosioM nozaBana. [Ipu oTCyTCTBUUM mMOJBana OHU pacCIoOJIararoTCsl B KaHalax WA
I0]T TIOJIOM TIEPBOTO 3Taxka. [Ipu mpOeKTUPOBaHUU BBIITYCKOB HY>KHO CTPEMHUTHCS K
TOMY, YTOOBl OHM KpaTyallllUM HyTEM OTBOJIMJIM CTOKHM 3a MPEIENbl 3/aHUS U
UMENH MUHUMAaJIbHOE KOJIMYECTBO MOBOPOTOB. [locnenHee OTHOCUTCS Takke U K
IPOKJIaJKE OTBOAHBIX JIMHUI OT CaHMTApHBIX MPUOOPOB. Bellycku 3a npenenamu
3/laHUM 3aKaHYMBAIOTCS KOJIOALIAMM JBOPOBOM ceTu. [[iIMHa BhIycKa OT CTOSIKA
WIA MPOYUCTKU 10 OCH CMOTPOBOIO KOJOJlA HE JOJbKHA mpesbimath 8,0 M npu
nuameTpe Bbiltycka 50 mm, 12.0 M — nmpu auamerpe 100 mm u 15.0 M — npu
nuameTpe 150 mm u Goree.

JIns ycTporcTBa BHYTPEHHEW BOAOOTBOIAILEH CETU IPUMEHSIOTCS B OCHOBHOM
YYT'YHHBIE U TOJMATUIICHOBBIE pacTpyOHbie TpyOb! auamerpoM oT 50 mo 150 mm.
Jlns  arpecCHBHBIX  MPOU3BOJACTBEHHBIX  CTOYHBIX  BOJ  HCIOJIB3YIOTCSA
BUHUIUIACTOBBIE TPYOB! Auamerpom 20 — 150 MM, BbLACpKHUBAIOLINE JABICHHE 0
0.25 MIla. /Ins oTBemeHHsS TPOW3BOJICTBEHHBIX CTOUYHBIX BOJI, HE BBIICIISIOIIMX
NapoB WM ra3oB, MOKHO NMPUMEHSATH BOAOOTBEACHHUE B JOTKaX. JIOTKOBYIO ceTh
HEO0XO0MMO MPOEKTUPOBATh NPU OTBEACHUU CTOYHBIX BOJ, 3arPsA3HEHHBIX JIETKO
OCAKIAIOIMIMMHUCS ~ B3BEIIEHHBIMM M JPYTMMH  BEIIECTBaMH,  OBICTPO
3aUJIMBAIOLMMU  TPYOOIIPOBOABI, @ TaKXE€ IPU HEBO3MOXXHOCTU MPOYHCTKU
TpyOONPOBOIOB.
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[Ipu mpOEKTUPOBAHUM CaHY3JIOB JKMJIBIX 3[JaHUN CIEAyeT PYKOBOIACTBOBATHCS
TUTIOBBIMHU PEIICHUSIMU CAaHY3JIOB M IJIAHUPOBKU CaHKAOWH.

Ha cetsix BHYTpeHHETr0 OBITOBOTO M MPOW3BOJACTBEHHOTO BOJOOTBEACHUS IS
MPOYHCTKH TPYyOOTPOBOIOB YCTAHABIMBAIOT PEBU3UU U MIPOUYUCTKH.

PeBu3un ycTaHaBIMBAIOTCS HA CTOSKAX HA HMKHEM M BEPXHEM dTaxax, a MpH
HAJIMYUHU OTCTYIOB, KPOME TOTO, U Ha PACIIONIOKEHHBIX BBIIIIE OTCTYIMOB dTaxax. B
KWIBIX 3aHUSX BBICOTOH Oojiee 5 ATaxkell peBU3HH JOJDKHBI ObITh YCTAaHOBJICHBI
HE pexke, ueM uepe3 3 sTaxka. PeBu3nu ycTaHaBIMBAIOTCS HA BhICOTE 1 M OT mona,
HO He MeHee 0.15 M BrIte 6opTa NMpucoeAMHIEMOT0 MPUdopa.

[IpouncTKM yCTAHABIMBAIOTCS HA OTBOJIHBIX JIMHUSX H BBITYCKaX B
CIEYIOIINX CITydasx:

— B HaYaJie Y4aCTKOB OTBOJHBIX TPYO IPH YKCIIE MPUCOSAUHIEMBIX TPHOOPOB
3 u 6oee, Mol KOTOPBIMU HET YCTPONCTB AJISl IPOYHCTKH;

— Ha IOBOpOTax cetu npu yrie nopopota 30 u Goee.

Ha cersix otBemeHusi OBITOBBIX CTOKOB, IMPOKIAJIbIBAEMBIX B MarasuHax,
CTOJIOBBIX, KadeTepusx u Oyderax, peBU3UHU HE TPUMEHSIIOT.

2.3.1.2. AkcoHOMeTpHUYeCKasi cXxeMa BOA0OTBOASIIIEH ceTH.

B cootBeTcTBUM ¢ 3a7aHUEM PYKOBOJMTEISI BBITIOIHAETCS aKCOHOMETpUYECKast
cXeMa BCEHl BOJOOTBOJAIIEH CETH, TPYIIBI CTOSKOB, OOBEAWHEHHBIX OJIHUM
BBITTYCKOM, WJIA OT/IETLHOTO CTOSIKA U BBITYCKa.

AKCOHOMETpHUYECKAsi CXEMa BOJOOTBEJACHUS BKIIIOUAET BCE IJIEMEHTHI CETH OT
MeCTa TMPHUCOCIUHCHUS BBITYCKAa K CMOTPOBOMY KOJIOJITY N0 BEpPXHETO oOpe3a
BCHTUJIALIMOHHOM dYacTH CTOsAka. (OHa BBINOJHSICTCS AaHAJOTHYHO CXEME
BOJIOTIPOBOTHOM ceTH. Bce canuTapHble TPUOOPHI MOKA3BIBAIOTCS YCIOBHBIMU
o6o3HaueHusAMH. OTIUYHEM aKCOHOMETPUYECKOM CXEMbl BOJOOTBEIACHHUS OT
CXEMBbI BOJIONIPOBOJIA SIBJISIETCS TO, YTO Ha HEW HEOOXOJMMO TMOKa3bIBaTh BCE
(hacoHHbBIC COCTMHUTENIbHBIC YACTU 3aCEYKAMMU.

Ha akcoHoMerpuueckoil cxemMe BOJOOTBOJSAIICH CETU  MPUBOASATCS
0003HaYEHUs CTOSKOB, JMAMETPhl TPYOOIPOBOAOB, YKJIOHBI OTBOAHBIX TPYyO U
BBIITYCKOB, OTMETKH TMPHCOCIAMHEHUS OTBOAHBIX TPYO K CTOSIKaM, a TakxKe
BBIITYCKOB B MECTax IMepexoja B CTOSK W NepecedeHus (yHIameHTa 37aHus,
YCTPOUCTBA [T TPOYHUCTKU CeTH (PEBU3UU M TPOUHUCTKH).

Axconomerpuueckas cxema crosika CtK1-1 nms mpuBOAMMOTroO BBIIIE 3AaHUS
MoKa3zaHa B Tpwuil. 6.

2.3.1.3. IIpoBepouHbIii pacueT BHyTPeHHel BOJ0OTBOASIIEH CeTH.

Pacyer BHyTpeHHEW BOIOOTBOMSINEH CETH 3aKIIOYAETCs B IPOBEPKE
MPOITYCKHOM CITIOCOOHOCTH MPUHATHIX JUAMETPOB TPYO.

HeobOxomumMo uMMeTh B BHUAY, YTO UyTyHHbIC KaHAJIM3AI[MOHHBIC TPYOBI IS
BHyTpeHHer cetn nmo ['OCT 6942-98 Beimyckatotcs auamerpamu 50, 100 u 150
MM, mactMaccoBeie o 'OCT 22689-77 — nuamerpamu 40, 100 u 150 mwm.
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JluameTpsl OTBOJIHBIX TpPyO NPUHUMAIOTCS MO HaWOOJBIIEMY AHAMETPY
BBIIYCKOB, MPUCOEIUHAEMBIX K HMUM CAHMTApHBIX NPUOOPOB, B COOTBETCTBUU C
npwi. 2 [1]; imaMeTpsl CTOSKOB — 110 HAUOOJBLIEMY TUAMETPY TPUCOSAUHICMBIX
K HUM OTBOJHBIX TPyO, a JAMaMeTpbl BBIIYCKOB — IO HauOOJbIIEMY AHAMETPY
IIPUCOEINHSAEMBIX K HUM CTOSIKOB.

[IpoBepka  MpONMYyCKHOM  CHOCOOHOCTM  CTOSIKOB — IPOU3BOJIUTCS IO
JIOMYCKaeMOMY pacxoqy B cooTBeTcTBHHU ¢ TaOiu. 8 m 9[1] B 3aBuCcMMOCTH OT yria
NPUCOEAMHEHUS OTBOIHBIX TPYO.

MakcuMalIbHBIM  CEKYHIHBIM PAacXol CTOYHBIX BOJX (] ONPEAEISIETCA 10
bopmynam:

a) IpU MaKCHMAJIbHOM CEeKyHIHOM pacxoje Boasl 1 ° < 8 n/c

a° =g +q3, e (2.54)
e ° — MaKCHMAaJIbHEIH CEeKYHIHBIA PACXOJ B CETAX XOJNOJHOTO M TOPSUEro
BOJIOCHA0XKEHUSI, KOTOPBIN OIPEENSIeTCs 110 BIICTIPUBeIeHHON hopmyre (2.2);

qS — pacxo/l CTOYHBIX BOJI OJTHAM MPUOOPOM C MAKCHMATBHBIM PACXOJIOM,

npuHuMaeTcs no npui. 2 [ 1];
0) B Ipyrux cirydasx

q° =q', nlc (2.55)
Heo0OxomumMo MMeTh B BHIy, YTO TIPHU OINpPEACICHUH PACUETHBIX PACXOJO0B IO
dopmyne (2.2) qj mpEHMMAaETCs TONBKO I OJHOTO MPHOOpA, HE3ABUCHMO OT

TOTO, Ha KAKOM y4acCTKe OMPEeIIIeTCs paCUETHBIN pacXo/.
[IpoBepka MPOMYCKHOH CIIOCOOHOCTH OTBOAHBIX TpPyO ¥  BEIMYCKOB
IPOU3BOIUTCS B COOTBeTCTBHH C 1. 18.2[1] mo dhopmyite

u\/% > K (2.56)

rae U — CKopoCTh JABMKCHHMS KUIKOCTH, M/C;

H
F — HaIIOJIHCHHUE,

K=0,5 — s Tpy00onpoBO10B U3 IIIACTMACCOBBIX U CTEKIISTHHBIX TPYO;
K=0,6 — s Tpy0onpoBOI0B U3 APYTUX MATEPUATIOB.

CKOpOCTh W HAIlOJIHCHHE MPUHUMAIOTCS MO TaOIUIaM IS THAPABIUYECKOTO
pacueta BOJOOTBOASIIMX TPyO WM 10 pekoMeHayemomy mpuia. 9[1], B
3aBUCUMOCTH OT TPUHSITHIX IUaMeTpa M YKIOHA. [Ipm 3TOM CKOpPOCThH MOJKHA
ObITh HEe MeHee 0,7 M/c, a HanomHenne — He MeHee 0,3.

B Tex cnywasx, korjma BbIIOJHEHHE YyciaoBus dopmynsl  (2.56) He
NIPEJICTaBISIETCST BO3MOXKHBIM M3-32 HEIOCTATOYHON BEITMYMHBI PAcxXojla CTOYHBIX
BOJl, Oe3pacueTHble Yy4acTku TpyOomnpoBogoB auametpom 40 — 50 cruepyer
npokiaaeiBaTh ¢ ykiaoHoM 0,03, a nuamerpom 100 — ¢ ykmonom 0,02.

[Ipu pacueTe BHYTPEHHETO BOAOOTBEACHHUS 3HaHHSI OOBIYHO TPOU3BOIUTCS
poBepKa HanboJiee Harpy>KEHHOTO CTOSIKA U BBIITYCKA.
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2.3.2. IBopoBasi BOAOOTBOAAIIAA CETh.

2.3.2.1. TpaccupoBka H YCTpPOICTBO /JABOPOBO U MHKPOPAHOHHOI
BOJ0OOTBOIAIIEN CEeTH.

JIBOpoOBasi BOJIOOTBOJIAIIASL CETh MpEeAHa3HAYEHA JJI1 OTBEJEHUSI CTOUHBIX BOJI
OT OJIHOTO WJIM HECKOJIbKUX 3/IaHUM B YJIIMYHBIN BOJOOTBOIALIMHN KOJieKTOp. OHa
00BeIMHSIET BOAOOTBOISIINE BBITYCKH M3 3[aHUI, KOTOPbIE MPOSKTUPYIOTCS, KaK
IpaBWJIO, Ha JBOPOBOW acan, uToObl HE 3arpoOMOXKIaTh HACBIIEHHOE
WH)XCHEPHBIMU KOMMYHUKALUSIMU MOA3EMHOE MMPOCTPAHCTBO YJIMII U HE CO3/1aBaTh
MIOMEXH YJIMYHOMY JBMKEHHIO B CIIydasx 0OCIy>KMUBaHUS U PEMOHTA CETEH.

Tpacca nBOpPOBOM CE€TH BOJOOTBEIACHHs IPOKIIAIBIBAECTCS MapaJuIeIbHO
HapyXHbIM CTEHaM 37aHuili Ha pacctosHuu He MeHee 3,0 M OT HUX C
UCIIOJIb30BAaHUEM YKJIOHA MECTHOCTHU U 1O KpaTyallieMy pacCTOSTHUIO K YIUYHOMY
KoJuiekTopy. Heo0XoIMMo CTpeMUThCSI K TOMY, 4TOOBI Tpacca JBOPOBOM CETH HE
IPOXO0/IUJIa IO MPOE3JaM, TaK KaK 3TO CO3[aeT OMEXHU JBUKEHUIO TPAHCIIOPTA.

JIist ocMOTpa U MPOYKMCTKU CETEe B Clydae 3aCOpEHHUs] MpeaycMaTpUBaETCs
YCTPOMCTBO  CMOTPOBBIX  KojonaueB. OHU  MPOEKTUPYIOTCS B MecTax
MPUCOEIMHEHUS BBIMYCKOB M3 3JaHUN W JPYTUX OTBETBJICHHI, MOBOPOTOB, MpHU
U3MEHEHUU YKJIOHOB W JUAaMETPOB TpyO, a TakkKe Ha MPSIMBIX ydacTKax Ha
paccrosinuu He 6osee 35,0 M apyr ot apyra npu nuamerpax Tpyo 150 mm u 40 —
50 M — mpu nuametpax 6o1ee 150 mm.

JIJis KOHTPOJSl KayecTBa CTOYHBIX BOJ, cOpachlBa€MbIX B TOPOJACKYIO CETb
BOJIOOTBEJICHUS, B KOHIIE JBOPOBOM CETH Ha paccTosiHUM 1.5 M OT KpacHOU MUHUU
3aCTPOMKHM YCTPaMBAETCS KOHTPOJBHBIA KOJOAEU. BOaooTBOAAIIAS CETh OJHOIO
WIM HECKOJBKUX 37aHUN TpH HAIWYUU BONMH3UW COOPHOTO TpyOOMpOBOIA
MUKpPOPallOHHON BOJOOTBOASIICH CETH MOKET OBbITh MpPUCOEAMHEHA K HeMy 0e3
YCTPOMCTBA KOHTPOJILHOTO KOJIOIIA.

IIpu raybune komoxama g0 2,0 m m guamerpe Tpyo a0 200 MM KOJIOAIIBI
npunumatrorcs auametrpoM /00 mm. Ilpu Oosbiiei riayOuMHE 3al0KEHHUS H
nuameTpax TpyO Oosbiie 200 MM nuametp kosoxana npuHuMaercs 1000 — 1200
MM.

B mHacrosimiee Bpemsi TOpPOACKHME TEPPUTOPUU 3aCTPaMBAIOTCA B BHJIE
MHUKPOPAaWOHOB. B 3TUX Ciy4asx NpOeKTUPYETCS MUKPOPAMOHHAs BOAOOTBOISAILAS
ceTb. [IppuHIMD ee MPOEKTUPOBAaHKS TAKOU K€, KaK U JIBOPOBOM, OJTHAKO OHA UMEET
OOJBIIYI0 PA3BETBICHHOCTh, YBEIUYEHHE pPACXOJOB CTOYHBIX BOJ BBI3BIBAET
yBeJIn4YeHue auaMmetpoB TpyO. [Ipu ompeneneHHbIX yCIOBUAX Tpacca KOJIEKTOpa
MOJKET MPOXOAUTH YEPe3 TEPPUTOPUIO MUKPOPAOHA.

JIBopoBasi BOJIOOTBOAAINIASA CETh, TaK K€ KaK W BBOJ B 37]aHHE, B KYPCOBBIX H
JUIUIOMHBIX TPOEKTaX H300pa)kaeTcsi Ha TEHIUIAHE Y4YacTKa, BBIOJIHEHHOM B
macmitadbe 1:500. Ecniu B 3agaHuM TEHIUIAaH OTCYTCTBYET, TO HEOOXOJIUMO
HAYEPTUTh €r0 CAMOCTOSTEIbHO, 0003HAUYMB MPOEKTHUPYEMOE 37aHUE, YIUYHbIC
CeTH BOJOCHAOXXEHHS M  BOJOOTBEJCHHUS, BBOJ B 3JaHUE, JABOPOBYIO
BOJOOTBOJSIIYIO CETh U TOPU30OHTANIU. MOKXHO MPUHSATH POBHYIO TUIOHIAJKY, T.€.
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0e3 Topu30HTajie, HO MPU ITOM HEOOXOIMMO YKa3aThb OTMETKY MOBEPXHOCTH
3€MJIM B MECTE CTPOUTENBCTBA.

2.3.2.2. IlpoBepoyHbIii pacueT JBOPOBOI CETH BOJI0OTBEAEHMSI.

Pacuer naBOpOBOM BOJOOTBOMSINEH CETH 3aKIIOYaeTCsd B OIpeeIcHUN
JIMaMETPOB U YKJIOHOB TpyO. OcCHOBaHMEM JJid pacyeTa CIIy)aT pacdyeTHBIC
pacxoapl Ha ydacTKaxX JBOPOBOM CETH, KOTOPHIC OMPENENSIOTCS 1Mo (Qopmyrie
(2.54).

Pacuer 1BOpoBOii ceTH BOIOOTBENCHHS CBOIUTCS B TAOJHILY.

Ta6nuna 2.5 - BemomocTs pacuera TBOPOBOI BOJIOOTBOISAIICH CETH

Home- | JImu- | Yucno | Pacuer- | duamerp, | Ckopocts, | YkioH, | [lage- | H/d
pa yu- Ha npu6o- HBIN MM Mm/c % HHUE,

KOB yd-Ka, poB pacxo, M

M a/c Hay
1 2 3 4 5 6 7 8 9 10

OT1MmeTKH ['mybuna xomomaues, M | [Ipumeu.
3CMIIHN BOJIbI JIOTKA HICJIBITU

KOH. HaY. KOH. Had. KOH. Had. KOH. HaY. KOH.

11 12 13 14 15 16 17 18 19 20

Homepa yuactkoB m ux mmuHa (rpadsl 1-2) mpuHUMArOTCS W3 TEHIUIaHA
ydactka. Yucino npuOOpoB Ha KaXKJIOM y4acTKE ONpeAessieTcs MO MUIaHy 3/1aHusl.
PacuetHbie pacxompl ompeneisiorcs 1o  Qopmyine (2.54). Jduamerpbl TpyO
JIBOPOBOM CETH OT OJIHOTO 37]aHHs, KaK MpaBuio, He ObIBalOT 60j1ee 150 MMm.

[Tocne 3anonuenus rpad 1 — 5 Ha OCHOBaHMM T€HIUIAHA 3aMOJHAIOTCSA rpadbl
10 — 11. 3arem ompenensercs HayajdbHas TIyOWMHA 3aJI0KEHUs] TPyO, KoTopas
npunumaercs Ha 0.3 M. MeHblIe TIyOUHBI ITpoMep3aHusi, HO He meHee 0.7 M 10
Bepxa TpyObl. DTa riayOuHa 3anuchkiBaeTcs B rpade 18 Ha mepBOM ydacTKe CETH.
Pa3HocTe OTMETKM 3eMJIM U TIyOMHBI MEPBOrO KOJOIIA Mal0T OTMETKY JOTKa
TpyOBI IEPBOTO KOJIOIA, KOTOpas 3anuckiBaeTcs B rpady 14.

[Ipu BbIOOpEe yKIOHA TpPy0 MOXKHO PYKOBOJCTBOBATHCS CIEIYIOIIMMHU
cooOpaxenusimu. Ecnu rmyOuHa 3am0XKeHHs] YIWYHOTO KOJUIEKTOpa HeOobllas
(mo 3 M), TO YKJIOH ompeienseTcs pa3HOCThI0 OTMETOK JIOTKOB IEPBOTO KOJIOAIA U
ynugHoro kosutekropa (rpadsr 14 — 15), momencHHOW Ha OOIIyrO JJIMHY BCEX
y4acTKOB (OTMETKa JIOTKa TOPOJCKOTO KOJUIGKTOPA OIPEICNIACTCS TaKKe
Pa3HOCTBIO OTMETKH IMOBEPXHOCTU 3€MJIM B 3TOM TOYKE W TIIYOMHBI 3aJI0KEHMS
YIUYHOTO KOJUIEKTOPA).

Ecnu rnmybuna ynu4HOro KoyuiekTopa 0obliie 3 M, TO 11eJIeCO00pa3HO B LIEIISIX
yYMEHBIIEHUS 00beMa 3eMIISIHBIX PabOT MPHUHATH MUHUMAJBHBIA YKJIOH, YTOOBI
00eCcTeunTh CKOPOCTh JIBIXKEHHS CTOYHOM *kwuakoctu He Menee 0,7 m/c, a 3aTtem B
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KOHTPOJLHOM KOJIOIIE TTPETYCMOTPETh Mepenas JIOTKOB. [Ipu 3ToM yKJIOH TOKeH
obITh He MeHee 8 % (0,008).

[Tocne Ha3HAYCHMSI YKIIOHA IO paHee BRIYUCICHHOMY PacxXoay CTOYHBIX BOJ IO
TabmuiaM Ui THAPABIMYECKOTO pacueTa BOJOOTBOMISIIMX CETeH WM
Homorpamme npui. 9 [1] ompepenstorcs ckopocTh W HamojHeHue TPyO (rpadbl
6,9). 3aTem Boiuncisiercs naaenue (rpada 8) xak npousBeeHUE YKIOHA HA IMHY
yuactka. OTMeTka JjoTKa TpyO B KoHIe ydactka (rpada 15) ompenensiercs
BBEIYUTAHUEM U3 TIPEABIAYIIEH OTMETKU MTaJCHUS.

3areM K OTMETKE JIOTKa MpHOaBIIseTCs BhICOTA TOTOKA B TpyOe (rpadsr 12-13),
omnpeelsieMas, Kak IpOU3BEICHUE HAOJHEHUS (B 0J5X) Ha quaMeTp (B METpax)
(rpader 5-9).

OTMeTKa MIeTBITH OMPEEISIETCS MyTeM CII0KEHHUS OTMETKH JIOTKA U ThaMeTpa
TpyOompoBoaa (rpader 16-17). Tak kak quameTp TpyO Ha MOCICIYIOIIEM y9acTKe
HE U3MEHSETCS, TO TPYOBI COeAMHSIIOTCS 10 Bojie. OTMeTKa BOJBI B KOHIIE TIEPBOTO
y4acTKa MEePenuChIBAETCS B HAUAJIO CIEAYIOIIETO Y9acTKa U PacyeT MOBTOPSETCS.

Heo0xoqumMo OTMETUTH, YTO MTPHUCOSAMHECHHE JBOPOBOM CETH K YJIMYHOU
MIPOM3BOIUTCS MO BepXy TPyO. BBUAY pasHUIIBI AMAMETPOB TBOPOBOM M yIWIHOU
CeTH B yau4HOM KoJjojie (koHer rpadsl 19) m0/mkHO OBITH ABE OTMETKH JIOTKOB
TpyO: AJIst ABOPOBOM U IS YIIMYHOU CETH, KOTOPBIE OYIYT OTINYATHCS HA Pa3HUILY
JIMaMeTPOB TPYO.

2.3.3. BuyTpeHHue BOJOCTOKH
2.3.3.1. TpaccupoBKa 1 yCTPOiiCTBO BHYTPEHHUX BOJOCTOKOB

BayTpenHue BOJOCTOKH MpEAHA3HAYEHBI ISl OTBEACHUS JTOXKIEBBIX U TalbIX
BOJ C KpbIIl 3JaHUN B HApPyXHYH JOXKIEBYIO KaHalIu3aluuio. BHyTpeHHue
BOJOCTOKH MPEACTABISIIOT COOOM CAMOCTOSITENBHYIO CHCTEMY, HE CBSI3aAHHYIO C
XO35IUCTBEHHO-OBITOBOM WJIM TMPOU3BOACTBEHHON CHCTEMaMU BOJOOTBEICHUS.
CucreMa BHyTPEHHUX BOJOCTOKOB COCTOUT U3 CIEAYIOIINX OCHOBHBIX 3JIEMEHTOB!
BOJOCTOYHBIX  (IIPUEMHBIX)  BOPOHOK, OTBOAHBIX  (ITOJBECHBIX)  JIMHHH,
BOJIOCTOYHBIX CTOSIKOB M BBIITYCKOB. B 3/1aHMAX ¢ OOJBIION MIIONIAbI0 KPOBIIH,
0COOEHHO TMPOU3BOJICTBEHHBIX, YCTpauBaeTCs MOAMNOJbHAA CETh BOJOCTOKOB. [Ipu
OTCYTCTBUM 3aKPBITOH JOXKIAEBOW WM OOIIECIJIaBHOW CETH BOJOOTBEICHUS
BBIITYCKHU YCTPAUBAIOTCSI B OTKPBITHIE JIOTKU OKOJIO 3/IaHUSI.

B 3aBUCMMOCTH OT TpPAaCCHUPOBKM W CXE€Mbl CETH BHYTPEHHHE BOJOCTOKU
OBIBAIOT C MEPIEHANKYISPHON U EPECEUCHHON CXEMOM.

[Ipy neprneHIuKyJIsSIpHOM CXE€M€ OTCYTCTBYIOT MOJABECHble JHHUU. OT
BOJOCTOYHBIX BOPOHOK JOKIEBBIE BOJBI OTBOJAT MO CTOSKaM, HEMOCPEICTBEHHO
COEAMHEHHBIM C OTKPBITBIMU WJIU 3aKPBITBIMH BBIITYCKaMH.

[lo mepeceyeHHOW cxeMe Ha YepJake 3AaHUsl YCTpauBaroTCsi COOpHbIE
MOJIBECHBbIE JIMHUU WM COOpHBIE MOAIMNOJbHBIE KOJUJIEKTOPHI, pa3MelllaeMble B
MOABAJIE NN TEXHUYECKOM IOIOIbE 3/1aHMUS.
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BomocTounbie BOpOHKH Ha KPOBJIE Pa3MENIAIOTCA C Y4eToM €€ penbeda,
JOMyCKaeMoM IJI0Iaau Bo1ocOOpa Ha OAHY BOPOHKY M KOHCTpYKLMH 31anus. Ha
CKATHBIX KPOBJISIX OHM YCTAHABJIMBAIOTCA B HauOOJee HU3KUX MECTaX €HIOBBI WU
pa3zxkenoOka. Ha mimockux KpoBJsiX BOPOHKHM pacrojiaralorcs B psax KOJOHH He
MeHee OJHOW BOPOHKHU B KaXIAOM psly. Ha MmIoCcKuX KpOBIISX CEKIIMOHHBIX YKHIIBIX
3MaHUM TPeIyCMaTPUBAETCS MO OJHOM BOPOHKE HA KaXAYI0 KHIYIO CEKIHIO,
pa3mMelnas ux o BHyTPEHHEH MPOI0JIbHON OCH 37aHUSI.

MakcumanbHOE PacCTOSHUE MEXKIY BOJOCTOYHBIMHA BOPOHKAMHU TMPHU JIFOOBIX
BUJIaX KPOBJIA HE JOJKHO mpeBbImaTh 48,0 M.

Bomoctounsie BopoHku u3rotoBisitorcs nuamerpom 85, 100, 150 u 200 mm.
[ToxBecHbIE OTBOJHBIE TPYOOIPOBOABI YKPEIUISIOTCS Ha (pepmax, Oaynkax, CTeHaX
YepIayHbIX TOMEIICHWA W TEXHUYECKHX OHTaxker. OHM TPOKIANBIBAIOTCS C
ykionoM He menee 0,005.

Crosiki pacroyiaraiorcsi B OTaIlJIMBAEMbIX TMOMEIIEHUSX OKOJIO BHYTPEHHUX
CTEH WJIM KOJOHH. B KWIBIX 3aHUSAX BOJOCTOYHBIE CTOSKHU MPOKJIAIBIBAIOTCS B
JECTHUYHBIX KJIETKaX Yy CTEH, HE CMEXHbIX C JKWIbIMA KOMHaTamH, B
OOIIIECTBEHHBIX 3aHUSIX TAKXKE B KOPUIOPAX, TOJICOOHBIX TOMEIICHUSIX.

Brlnycku mpoeKTUPYIOTCS KaK B CTOPOHY YJIMYHOTO, TaK U JIBOPOBOro (acanaa
31aHMs], €CJIM MMEETCS BHYTPUIBOPOBAs CETh OTBEACHHS AOXKAEBHIX BOA. [lpu
OTCYTCTBUM TOJ3EMHOM JOXKIEBON CETH OpPraHu3yeTcsi cOpOC BOJbI OTKPHITO HA
TpOTyap, OTMOCTKY — B JIOTKH, YCTPOCHHBIE HAa TOBEPXHOCTU 3eMJIU. OTKPBITHIN
BBIMMYCK ycTpauBaeTcs Ha BbicoTe HEe MeHee 200 MM OT MOBEPXHOCTH OTMOCTKH U
obopynyroTcss THUapo3aTBOpoM BheicoTOM He MeHee 100 MM B momemieHuH,
TeMIlepaTypa B KOTOpoM He Huxke +5 °C.

s ycTpoiicTBa BOJAOCTOYHOM CETH TMPUMEHSIOTCA acOECTOIEMEHTHEIE,
YyTr'yHHBIE W TIJJACTMACCOBBIE TpyObl. Ha MOABECHBIX NWHUSAX TpPHU HATUIHH
BUOPAIIMOHHBIX HArpy30K JAOIMYCKAETCS MPUMEHEHHE CTAJIbHBIX TPYO.

JJist IPOYMCTKU CETU BHYTPEHHUX BOJOCTOKOB MpPElyCMaTPUBAETCSl YCTAHOBKA
pEeBU3UH, MPOYUCTOK U CMOTPOBBIX KOJOJIEB, TaK ke, KaK U JJIsl XO3IMCTBEHHO —
owiToBOM cetu. Ilpu mnuHe moasecHou nuHUU 10 24,0 M MPOYUCTKY B Hadale
y4dacTKa JIOIyCKaeTcsl He yCTaHABIUBATb.

2.3.3.2. IIpoBepoyHblii pacueT BHYTPEHHHUX BOJ0OCTOKOB

Pacuer BHYTpEHHHMX BOJIOCTOKOB 3aKIIOYAETCS B TIPOBEPKE IMPOITYCKHOU
CIOCOOHOCTH MPUHSTHIX TUAMETPOB TPYO.

JlnamMeTpbl TIOBECHBIX JIMHUWA MPUHUMAIOTCS HE MEHEe IuaMeTpa BBITyCKa
MPUCOCINHAEMBIX K HUM BOJOCTOYHBIX BOPOHOK. JIMaMETphl CTOSIKOB JOJKHBI
ObITh HE MEHEE IMAMETPOB MPUCOCAUHSIEMBIX K HHM OTBOJHBIX JIMHUWA WU
BBIIIYCKOB BOPOHOK (IIPX HEMOCPEICTBEHHOM MPUCOCIUHCHUHM BOPOHOK K
cTOsikaM). JI[naMeTphl MOAMOJILHOM CETH BOJOCTOKOB ONPENCIISIFOTCS TaK JKe, KaK U
JUaMETphl TPYO ABOPOBOM BOIOOTBOAsAIIEH ceTH (cM. 1. 2.3.2.2.).

PacueTHblii pacxoi MOXKACBBIX BOA B J/C ¢ BOJAOCOOPHOH IUIOMIAN
ompezaensercs mo GopMyiam:
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JUTSI TUTOCKUX KPOBEJNH ¢ YKIOHOM 110 1.5%

_ P40 2,57
= 10000 (257)
JUTSl CKaTHBIX KPOBEJIb ¢ YKIIOHOM Ooiee 1.5%
_F G 2,58
= 10000 (2.58)

3neck F — BogocOopHas mionais, MZ;

20 — MHTEHCUBHOCTD 0K, J/c ¢ 1 ra, onpeaensiemas coryiacHo ; [3]
(s — WHTEHCUBHOCTH JIOK/IS, onpeensiemMas mo Gopmyie
g5 =4" -y, /cc 1ra (2.59)

rjae N — mapamerp, MpUuHUMaeMbIii coracHo [3].

PacueTHbIi pacxo.1 JOKIEBBIX BOJI HE JOHKCH IMPEBHINIATS.

- i Boponku guamerpom 80 mm — 5 /¢, 100 mm — 12 1i/c;

- st crosika quamerpom 80 mm — 10 ni/c, 100 mm — 20 n/c, 150 mm — 50
1/c, 200 mm — 80 n/c.

Cucrema BHYTPEHHHX BOJOCTOKOB pPAaCCUMTHIBAETCS, KaK TMPaBUJIO, IO
CaMOTEYHOMY pexuMy. [IpomyckHas CHOCOOHOCTh CTOSIKOB OIPEAENseTCs II0
NPHUBEICHHBIM BBINIE HAarpy3kam. HamojgHeHHe OTBOIHBIX TPYO W IOATOIBHON
CETH BOJOCTOKOB npuHuMaeTcs e 6omnee 0,8 nuamerpa.
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