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BBEJIEHUE

CoBpeMeHHOE pa3sBHTHE I'PAJOCTPOMTENLCTBA XapaKTepH3YCTCAd HallMYHEM Ompeae-
JIMBIUMXCA OCHOBHBIX JJIEMEHTOB IUTAHHPOBOYHON CTPYKTYpPH! rOpPOAOB: MHKPOPAaHOHOB,
AWIBIX pailoHOB, JKHJIBIX MAacCHBOB, MIAHHPOBOYHBIX 30H, a Taloke ropofa B enoMm. B
HACTOsflllee BPEMA OCHOBHLIMM OOBLEKTAMH CTPOHTENLCTBA B TOPOAax ABJIAIOTCA MHOIO-
3Ta)KHBIE KHILIE J0Ma, OCHAIlleHHbIe BCEMH BHIAMH HHXEHepHOro obopyaosanus u Gna-
roycrpoiicrea. HrxkeHepHoe obopymosanue, npencrasnsioniee coboit KOMIUIEKC TeXHH-
YeCKHX YCTpPOICTB, mMpeaHasHaueHo A obecnedeHuss kOMPOPTHBIX ycnoBuit OuTa M
TPYAOBOH JEATENLHOCTH HACEACHHA, KOMMYHANBHHIX H MPOMLIILICHHBIX TPEANPHATHH.
HuxeHeproe o0opyaoBaHHe BKAOUaeT B ce68 CHCTEMb! BOAOCHAOXKEHHA, KaHANMH3ALHH,
TennocHabxeHus, rasocHabKeHHA, EKTPOocHaOXKEHHUA, CBASH, OCBELICHHA, CAHUTAPHOH
OYHCTKH M HAPYrUX BHIOB OnaroyctpoiicTBa. brnaroycrpoilicTBo roposga €CTb COBOKYI-
HOCTb MEpONpHATHIL, o0eCIeUMBAIOIIAX HaWIydyllee COYETAHHE IPOU3BOJACTBEHHBIX,
KYJIbTYPHO-OBITOBEIX M THTHEHHYECKHX YCMOBHH [UIA KM3HH W NMPOH3BOACTBEHHON nmes-
TENLHOCTH HacenacHUA. [1oIToMy NMpH COOTBETCTBYIOIIEM TEXHHKO-DKOHOMHUYECKOM 0boc-
HOBAaHHM MOTYT [POCKTHPOBATHCA PErHOHANBHBIC CHCTEME! BOJOCHa0eHHR, KaHanM3a-
LMH, TEIIOCHaOMkeHMd, ra30CHabKERUA M TaK Aanee ¢ UeNbio 06ECNEYCHHA HHKEHEPHEIM
o6opyaoBaHHEM PACHONOXEHHBIX PAZOM rOpOJOB H APYTHX HACEICHHRIX MyHKTOB. Oc-
HOBHaA 3ajauya NIPH MPOCKTUPOBAHMH — BbIOOP HCTOYHHKOB BOJOCHAOXEHHSA, IIEKTPO-
CHabXeHHA, TETIOCHAOKEHHA ¢ YUETOM TEXHONMOFHICCKHX, IKONOTHYCCKHX, IKOROMHYE-
CKHX M ApYTHX TpeCOBaHMH M MPeAnOoChUIOK AN Pa3MELICHHA CTPOEK B TE€X WIM MHBIX
paioHax ¢ TOYKH 3peHHs MPOBeAeHUs HeoOXoauMeIX paGoT 110 pa3BHTHIO BCEX BHJIOB
HHXKCHEPHBIX KOMMYHHKauui. OnpeaenuTts B CBA3M ¢ 3TUM LejecooOpasHhle pasMepsl
KHIBIX MaCCHBOB, paifloHOB M MHKpopaiioHOB. IloBHilcHHE KauecTBa CTPOMTENLCTBA B
COBPEMEHHBIX COLHANLHO-YKOHOMHYECKHX YCAOBHAX CBA3ZAHO C MOHCKOM MPHHLUMNHANL
HO HOBBIX MOAXOJOB NPH OCYINECTBAEHHH IIPOEKTHO-CTPOMTEAbHON JECATENLHOCTH, BHE-
APECHHEM HOBBIX SKOHOMHUYCCKUX H pecypcocOeperailux HHXKEHEPHBIX CHCTEM, HOBBIX
TEXHOJIOTHH MPOM3BOACTBA CTPOMTENBHBIX MarcpuanoB. CTIPYKTypHas mnepecrpoika
NMPOH3BOACTBEHHOH 0a3hl *KWIMIUIHOTO CTPOHTENLCTBA OPHEHTHPOBaHa HA BHEAPEHHE
HOBbIX 3()QECKTHBHEIX TEXHOJOTHH IO BBIMYCKY KOHCTPYKUHMH, MaTepHaNoB M M3IEIHH,
obecneynBaroIHX IHEPTO-, MATEPHATIO- M TPYAO3ATPAThl KaK B INPOLecce MPOH3BOACTBEA,
TaKk H B mepHon 3kcivryatanuH. COBEpIICHHO fACHO H TOHATHO, YTQO MOBHICHTH
NPHBJICKATCIBHOCTh TEPPUTOPHH JUIA peaM3allMH HHBECTHI{MOHHBIX MPOCKTOB XKUIHIIHO-
TPaXKAAHCKOTO CTPOMTENLCTBA MOMOXeET 3ablaroBpeMeHHO Oepexalomas HHXKCHEpHas
MOATOTOBKAa cereif BOAOCHaGXKECHHA, KaHAIH3AUMM, TEMIOCHabXeHHs, razocHabkeHusd,
INEKTPOCHAGHKEHHA, CBA3H, OCBEILCHUA, CAHUTADHON OUHCTKH.

[TpucTtynas K NNPOEKTHPOBAHHIO HHXKEHEPHBIX CeTeH, CTYACHT AOJIKEH H3YUHTH IMPHH-
UMIHAILHBIC HAMIPABJICHHA B Pa3BHTHH HHXCHEPHBIX KOMMYHHKALHA, HX B3aHMOCBA3H, 2
TAIOKE CBA3b C XHIMILHBIM H KYJILTYPHO-OBITOBBIM CTPOHTENLCTBOM B 061IeM KOMILIEKCe
rpanocTpoHTENLCTBa, HMHkeHEpHBIE CEeTH ONpEAeNtoT 3PQPEKTHBHOCTh KaNUTAIBHBIX
BJIOKEHUE, MOCKOJbKY Ha HMX CTPOHTEILCTBO BHUIEIAETCS OKONO ORHOM TpeTH BCeEX
CPEACTB, BKIaALIBACMBIX B 3aCTPOHKY H PEKOHCTPYKLIHIO FOpPOIOB.

ens aanroro yueGnoro nocofus -— O3HaAKOMHTE OYIOYILHX HHXEHEPOB-CTpOHTENCH
C KOMIIJICKCOM BOIPOCOB, CBA3AHHLIX C YCTPOHCTBOM H NMPOEKTHPOBAHHEM CHCTEM BOJO-
CH20XCHUA ¥ KaHANM3AllHH HACEHEHHBIX MECT H NMPOMBILUICHHBIX MPEeANPHATHHA, a TaKKe
CHCTEM TENNOCHA0KEHH:, ra30CHabKeHHA H INEKTPOCHAGKEHHUA.

YuebHoe mocobue ABNACTCA pa3BUTHEM MaTEpHaa K ri1aBaM y4eOHHKOB:

1. (BogocHabxcenne H kaHAD3aUMDy: yueOHuk ana sy3os /B.C. Keapos, ILIL TTamery-
HoB, M.A. ComoB. — M.: Crpoiiuzaar,1984. — 288 c.: .

2. «TennoTexHHKA, TEMJIOra3ocHAbXKeHHE U BeHTWIALUA»: Y4eOHMK 1A By30B. —
4-¢ u3n., nepepab. u aon. — M.: Crpoitnsaar, 1991.— 480 c.: mi.
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1. BOONOCHABXXEHHE

1.1. CHcTeMBl H cXeMBbI BOAOCHaO:KeHus
Buibop cxeMbl H CHCTeMbl BOAOCHAOKEHHSA

ITon cucTemoli BOAOCHAOXEHHA NOAPAa3yMEBAIOT KOMIUICKC HMHKCHEPHBIX
COOPY)KEHHIi H YCTaHOBOK, HEOOXOAMMEIX MO TEXHMYECKHM YCIOBHAM, B3aUMO-
CBA33aHHBIX U IpeAHasHaueHHHIX A1 3abopa BOABI, MOXBEMA M CO3JAHUA Tpe-
6yeMoro Hanopa, OYHCTKH ¥ MOArOTOBKH, XpaHEHHA M TPAHCIIOPTHPOBKH K MeEC-
1y moTpebnenus. Cuctema BOAOCHAOXKEHHA COCTOMT M3 CREAYIOLIMX OCHOBHBIX
3JIEMEHTOB. BOA03a0OpHBIX COOPYXEHHH, HACOCHBIX CTAHUMH NEPBOro, BTOPOro,
TPETLETO NMOXBEMA, CTAHUHA IOAKAYKH, BONOHANOPHLIX GallleH WIM I'MIpONHEB-
MATHYECKHX YCTPOHCTB, pe3epByapoB YMCTOH BOABI, BOAOBOJAOB, MATHCTPAALHBIX
H PasBOAAILKX CETeil, OXJIAXAAOIMMUX YCTpOHCTB, TpYOONpoBOaOB ¢ apMaTypoit
H Kull.

BpIOOp cXeMbl H CHCTeMbl BOAOCHA0XKEHHA CleAyeT NPOU3BOANTh HAa OCHO-
BaHHH COMOCTABACHHMA BO3MOXKHBIX BAPHAHTOB €€ OCYIIECTBJCHHA C YYETOM
ocobexnocTeil obbexra uny rpynnsi 06nexToB, TpebyeMbix pacxoioB BOLE! HA
pa3iHYHEIX 3Tanax MX Pa3BMTHA, HCTOYHHUKOB BOJOCHab)KeHMA, TpeOOBaHHM K
Hanopam, Ka4uecTBy BOAEI H 00ecrneyeHHOCTH ee noaayn. A pasianyHeIX Bapu-
AHTOB JOJKHBI OBITH OOOCHOBAHBI:

— HUCTOYHHKH BOJOCHAOXEHHUA M MX UCIONL30BaHHE AN TEX HIHM HHBIX
norpeéureneii;

— CTeNeHb LUEHTPATH3AUMK CHCTEMBI H LieNecooOpa3HOCTh BHIIEICHHS JIO-
KaNbHBIX CHCTEM BOAOCHADKEHHUS;

— obbeauMHEeHNe WM pa3jielieHHe COOpPY)KeHHA BOAOBOAOB H CETEH pas-
JMXYHOIO Ha3HAYECHUS,

— 30HHPOBaHHME CHUCTEMbl BOAOCHAOXKEHHA, MCIOJB30BAaHHE PETYIHUPYIO-
IIHX EMKOCTEH, NMPHMCHECHHUE CTAHUMKH pErynHpOBaHHA H HACOCHBIX
CTAHUMH NOAKAYKH;

— NpUMeHeHHe OOBEAMHEHHBIX WM JOKAIBHBIX CHCTEM O0OpPOTHOro BO-
JOCHaOXeHus,

— HCIONIB30BaHME OTPabOTAaHHBIX BOA OJHMM H3 NpeAnpUaTHH (LexoM,
YCTaHOBKO#H, TEXHOJIOrHUECKOH TUHKeH) U1 MPOU3BOACTBEHHLIX HYXKI
ApYr'ux npeanpusTit (U€X0B, YCTAHOBOK, TEXHONOTHYECKUX JIMHHI), a
TAIOKE J15 [I0JIMBKM TEPPHTOPHH H 3€1EHBIX HACAKICHHIA;

— HCMOJMBL30BAHHE OYHILUCHHBIX MTPOU3BOACTBEHHBIX H OBITOBBIX CTOUHBIX BOJ,
a TaloKe aKKYMYJIHPOBAaHHOIO MOBEPXHOCTHONO CTOKA A/ NPOH3BOACTBEH-
HOMO BOZOCHA0XeHUA, OpOLIIEeHH H OOBOJHEHUA BOZOEMOB,

— 1enecoobpasHOCTs OpraHU3alMM 3aMKHYTHIX UMKJIOB WIM CO3JaHMA
3aMKHYTBIX CUCTEM BOJOIIONB30BAHUA.

CHcTeMa BOAOCHAGKEHMS HACENEHHBLIX MYHKTOB B 3aBUCHMOCTH OT MECT-
HBIX ycnoBUit U MPUHATOH CXEMbl BOAOCHAOXKEHUSA NOMKHA 00eCeYHBaTh:

— XO3f/CTBeHHO-IIUTHEBOE BOAONOTpeONEeHHE B )KUIbIX U OOLECTBEHHbIX
3AAHUAX, HyX bl KOMMYHaIbHO-OBITOBBIX NIPEANPUATHA;
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— XO3AMCTBEHHO-TIMTHEBOE BOJONOTPEOIeHHE HA TPEANPHATHAX,

- IIPOU3BOACTBEHHBIE HYXIbl MPOMBILUICHHBIX H CEJIbCKOXO03AHCTBEHHBIX
npeAnpHATUit, rae Tpedyercs Boaa [UTHEBOr0 KAYeCTBAa MIIM JUIA KOTO-
PRIX 3KOHOMMYECKH HELeNnecoo0pa3sHO COOPYXEHHE OTACIBHOIO BOAO-
ApoBOAa;

— TYLIEHHE IIOKapOB;

—~ cOOCTBEHHBIE  HYXALI  CTaHLMA  BOJOIIOATOTOBKH,  NPOMBIBKY
BOJONPOBOAHBIX ¥ KaHATH3ALMOHHBIX ceTeil.

[Ipn TexHuyeckoM OOOCHOBaHMH JONYCKAETCA YCTPONCTBO CaMOCTOSATENb-
HOI'0 BOAONPOBOJAA JUIS:

— MOMMBKH K MOMKM TEppUTOpHH (YNHI[, MPOE3NOB, ILIOWAACH, 3€/eHBIX
HacaxxacHMH), paboTht PoHTAHOB;

— MOJIMBKH MOC3JNOK B TEIUIMLIAX, NAPHHKAX H HAa OTKPBITHIX Y4aCTKax, a
TAKXKe IpuycaneOHEIX y4acTKOB.

KoHkpeTHBle peleHns pacnoJOKEHHA BCEX COOPYKEHHH U YCTpOHCTB CHC-
TeMbl BOAOCHAOXERUS, YBA3aHHBIC C IUIAHOM HACENEHHOr0 IMYHKTa M IPOMKIII-
NeHHOro o6bekTa H MeCTOpPaclOIOKEHHEM OCHOBHLIX COOPY)XEHHil Ha pensede
MECTHOCTH, HA3BIBAIOTCA CXEMOH CHUCTEMBbl BOAOCHAOXKEHHSA HIM CXEMOH BOAO-
cHabxkeHua. B npakTHke BOHOCHAGKEHHA BCTPEHAIOTCA Pa3HOOOpa3HbIE CXEMBI,
HayepTaHUe KOTOPHIX 3aBUCHT OT IUIAHUPOBKH HACEJCHHOTO MecTa U peibeda
MECTHOCTH, poia M KOjiMuecTBa Bogonorpebuteneii. Cxembl BOZOCHAOXKEHHA
BRIOHpAIOT, UCXOAA M3 THIA HAPYXHOTO BOAONPOBOJAA, Ha3zHAueHUil 34aHui H
pana apyrux TpeboBaHuil (TEXHONOTHMYECKUX, CAHWTAPHO-THFUCHHYECKHX, pO-
THBOIOXAPHBIX), a TAKKe TEXHUKO-IKOHOMHMUYECKHX pacueToB. B mpouecce pa3s-
paboOTKH NpoeKTa CHCTEMbl BOAOCHA(KEHMA pacCMaTPUBAKOTCA BapHaHThI pa3-
JIMYHBIX peLIeHUii U CPaBHUBAIOTCA CTPOUTENLHBIE CTOMMOCTH M JKCIUIYaTalM-
OHHBIE 3aTPATHL.

1.2. Hopmbi ¥ pexxuM BoaonoTpedienHs

HaqanpHpIM 3TanoM MpOEeXTUPOBAaHUA BOAOMPOBOAA ABNACTCA ONpEACICHHE
pacxolloB BOAbI (TOAOBBIX, CYTOYHBIX, YAaCOBBIX, CEKYHAHBIX) U YCTaHOBJICHHE
PEXHMOB BOAOMOTPeOACHHA. DTH HOPMBI NOKA3bIBAIOT pacxo BOABI B JIUTPax Ha
OAHOro0 4enoBeka B CYTKU. OHU YUHTHEIBAIOT BCE XO3AHCTBEHHO-OBITOBBIE HYXAbI
HaceJIeHUs r'OPOAOB, MOCEJIKOB U NPOMBIUUIEHHBIX npeanpuaTuii. Ilpu Hanuuuu
AOCTaTO4YHO GONBIIOIO H YCTOMYHBOro AeOUTa BOALI B MMEIOLLIHMXCA BOAOUCTOY-
HHKaxX BE/IMUHMHA PACXOAOB BOABI B HACENCHHBIX MYHKTAX 3aBHCHT OT CleOyIO-
IIHX OOCTOATENBCTB:

— cTeneHu 61aroycTpoiicTBa HaCEeJICHHOr0 MyHKTa WX IPOMKIILJIEHHOIO
TIpeNPHUATHS;

— CTEINeHH CaHMTapHO-TeXHu4Yeckoro OnaroycrpoicTBa OTACNbHBIX 37a-
HHI WIH O0BEKTOB;

— KIKMaTHYECKHX YCJIOBHH U C€30Ha roja.
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Hanuuke B roposax KMHOTEATPOB, TOPrOBHIX LEHTPOB, OlaroycTpoeHHBIX
6aHb, NMAPUKMaXEPCKUX, IpavdedHbIX, MUIABaTENbHEIX OacceliHOB, KaTKOB H ApYy-
rux OOLIECTBEHHBIX, KOMMYHAJIBHEIX H CNIOPTHUBHBIX COOPY)XEHHIA, a TalOKe YCOo-
BEPLICHCTBOBAHHBIX JOPOXKHEIX MOKPHITHI M 3€/IeHbIX HACAMACHHH BEAET K YBe-
JHYEHHUI) YAEIbHBIX HOpPM BoponorpetncHua. Xapakrep o60pyAOBaHMA 3AaHUH
CaHUTAPHO-TEXHUYECKHMHU TPHOOpaMU TaKKe OKa3hlBaeT CYLISCTBEHHOE BJIHA-
HHe Ha HOpMBI BogonorpebneHus. 3HaueHMs yAeIbHBIX PacXoAoB BOAHI HAa Xo-
3AHCTBEHHO-TIMTLEBRIE HYXAB! NpPHBENEHH! B mpuaoxkeHuu 1 rtabén.l.1. B aroit
TabNuLe OTpaXXCHbl Pacxombl BOIABL B >KHAKX K OOIIECTBEHHBIX 3J4aHUAX. B co-
cTaB OOIIECTBEHHBIX 3JaHUH BKIIOMAIOTC aAMKHUCTPATHBHbIE 34aHUs, ASTCKHE
caanl-aciH, obueobpazoBaTenbHble IIKOMbI M LIKONBI-MHTEPHATEI, Npodeccuo-
HaNbHO-TCXHHYECKHE Y4eOHhIC 3aBefleHHsd, BHICIIHE M CPEIHMUE CrEeLMaNbHBIE
yueOHbIC 3aBEICHMSA, MArasuHel, MPEANPUATHS OOIIECTBEHHOTO NUTaHHUA, Neued-
HO-IPOQMNAKTHYECKHE YUPEKICHUA, CIIOPTHBHBIE ydpexieHud, OaHu, mpaueu-
Hbl€, KHHOTEATPhl H K1yOBl.

Pacuernsiif (cpemuuii 3a rox) cyroussii pacxoa O, BOfbl (M feyT) Ha
XO3AHCTBEHHO-NIUTbEBbIE HYKABI B HAaCEJICHHOM MYHKTe ompeaenAercd no ¢op-
MyJIe:

Qomm =GN, /1000, (1.1)
ri€ ¢ — YAENbHOe BOgONOTpeONeHUe, NMPHHHMAEMOE MO npuaodxcenuio 1,
mabn. 1.1.; N,.— pacdeTHoe 4HCIO XHTEACH B pailoHe XHIIOA 3aCTPOHKH C pas-
JMMIHOM cTENneHbIo HaroycTpoHcTBa.

KpoMe cpeaHEro CYTOYHOIO PACXOAd OMpPEAENeHMIO MOMIEKAT CYTOYHbLIE
pacxofnl Boabl HauGO/bILETO ¥ HAHMEHBIIETO BOAONIOTPEOACHUA Ocym mas, Ocym.min

(M*/eyT).
Qcym.mx = Kq;m.max qum.m ’ (1 -2)
Qc_‘l.w.m:'n = cym.min Qr.:vm.m . (l 3)

rae K,y — K03 puLMeHT CYTOUHOH HEPaBHOMEPHOCTH BORONOTpedacHu, Yil-
THIBAIOIMH YIUIaA JKH3HH HacejeHHd, PexXHM paboTnl NpEeANpHATHIH, CTErneHb
OnaroyctpoiicTea 3naHuii, H3MEeHeHue BOAOMOTPeONEHUS MO CE30HAM roja M
AHAM HEEAH, HAJUICKUT NPHHHUMATD;

=11+13; =07+09.
Kc_}m.max ’ ’ Kcym.min 0

PacyeTHble YacoBbIE PaCXOABL BOAK ¢, (M3/q) onpenenstoTcs 1o GopMynam:
Qimax = Kﬂ.machym.mar/24 ? (1 4)

F Domin = Klt.michj.m.mfn/24 : (15)



Koa¢duuuenr yacoBoi HepaBHOMEPHOCTH BogonoTpebnenns K, onpeaens-
€TCA U3 BhIPAXKCHUM:

K, =68 (1.6)

¥ nax max — max*

Ku.min = arnin min * (17)
rae a — xo3pPuumueHT, yuuTniBalomuil crenens 6AaroycTpoicTBa 31aHKH, pe-
HHM paboThl MPEANPHUATHI U JPYTHe MECTHBIC YCIIOBHSA, IPHHUMAaeTCH

6,.=12414 6, =04406;

f — kxo3(ppHUHEHT, YYUTHIBAKIMA YUCIO KUTeNell B HACENeHHOM IyHKTeE
(npun. 1, maba. 1.2).

Pacxolbl BOJABI HA NONHBKY B HACE/JIEHHBIX IMYHKTaX KX HAa TEPPHTOPHIX
MPOMBINUIEHHbIX NPEANPHATHH JOJDKHBI NPHHHUMATHCH B 3aBHCHMOCTH OT JO-
POXKHBIX NOKPHITHH TEppUTOPHUHL, cioco®a HX NONUBKH, BHIA 3€JEHBIX Hacax/e-
HUI ¥ ApYrHX YCIOBHiA (npux. I, ma6a. 1.3). Pacxoasl BoAbl HA HPOU3BOACTBEH-
Hple (TEXHMYECKHE) HYXAbl MNPOMBILUICHHBIX MPEANPHATUH oNpeaAeasoTcs
TEXHONMOrNYECKHM IIPOLIECCOM KXKIOT0 MPOU3BOACTBA WIKH THIIOM YCTaHOBIICH-
HOI'O TEXHOJIOIMYeCKoro o60pyaoBaHHa M alnaparypsl.

B obweM, pacxon BOALI HA MPOH3BOACTBEHHbIC HYXAbl ONpEHENAETCA U3
BBIPAXKCHHA:

Qomimp. = 9Mn, (1.8)

rae ¢ — HopMa BOAOIOTpeONeHNA Ha eAHHUITY IIPOAYKIMU; M -— YUCAO €IUHHLL
NPOAYKLMH, BBITYCKaeMOH 32 CMEHY; # — YHCJIO CMEH.

OnpuuM u3 Haubonee KPYNHLIX NPOX3BOACTBEHHEIX NOTpebuTesneit BOAR AB-
NIAI0TCA TEIUIOBBIE M AU3EIIbHbIE 3NEKTPUUECKUE CTAHLIMH, a TAKOKE TEXHOJIOrHYe-
CKHe NPOLIECCH], CBA3AHHBIC C OXJIaKACHHEM 000pyIOBaHHA.

Pacxon Boanl (M>/4) 1A yHaneHHs H3GHLITKA TEIUIa B 3TOM CIIy4ae paBeH:

0, = 40,/lt,-1,), (1.9)

rae A — ko3pQUUMEHT, ONPeEAIOMMI KONIUYECTBO TelU1a, OTBOAMMOTro 1 M°
BOAKI 32 1 yac npu Harpese ee Ha 1°C; 4 = l/(4,l9-10'?) M“C/(qll)[(); On — KO-
JIMY4ECTBO TeNna, BblaeademMoro obopynosanuem 3a 1 yac, x.

[TpuHuMO HOpMHMPOBAaHMA pacxoja BOMAbI, NMpeAHA3HAYEHHOH I8 Moxapo-
TYUICHHH, CYUECTBEHHO OTNHYAaEcTCd OT MPHHUMNA HOPMHPOBAaHUA PacXoAOB
BOJB Ha XO3AMCTBEHHO-NIHTHEBLIC M IPOM3BOACTBEHHBIE HYXKAH. OTnuuHe 3a-
K/IIOYAETCA B TOM, YTO ITOT pacXol HE IOCTOAHEH (OH ABIAETCA CNYYaHHBIM) H
32 KOPOTKHE NMPOMEKYTKH BpeMEHHU JOJDKHO OBITh NOAAHO 60MIBILIOE KONHYECTBO
Boabl. TymeHue Boaoit NoxkapoB (Kak HAPYXHBIX, TAK ¥ BHYTPEHHHX) NpPH CO-
BPEMEHHBIX CPEACTBaX NOXApPOTYLICHHA NMPEXYCMATPHBAETCA C NOMOIUBIO BORA-
HBbIX CTPYH H 3aBec, 1aETHBIX CTBOJIOB, CIPUHKIEPHEIX U APEHUEPHBIX CUCTEM,
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COOTBETCTBYIOLIME YCTpOHCTBA A1 3a00pa BOAM M MoAaud €€ Ha MEeCTO BO3-
HUKHOBEHHA IMOXapoB NPEAYCMATPHBAIOTCA Ha HapyXHbIX BOAONPOBOJAHBIX
(moXapHble THAPAHTRI) H BHYTPEHHUX CETAX (MIOXAPHBIE KPaHhKI).

PacyeTHBIC pacXoAbl BOAL! Ha HAPYXKHOE NOKAPOTYILIEHHE Y PAacueTHOE KO-
AMYECTBO OJHOBPEMEHHLIX MM0XKAPOB B HACEJICHHEIX MECTAX 3aBHCAT OT KOJHYe-
CcTBa HaceleHHA B ropoAax M IIOCEKaX M 3TaXKHOCTH TOPOACKOM 3acTPOMKH
(npun.l, mabn.1.4, 1.5).

PacueTHble pacxoisl BOAB! HA NOXAPOTYLICHUE MPOMBILLICHHEIX NPEAIPH-
ATHH HaxXoIATCA B 3aBUCHMMOCTH OT CTENEHK OrHECTOMKOCTH 3[aHHH, KaTeropuu
NpOH3BOJCTB 10 NOXKAPHO# ONACHOCTH U 06beMa 3nanuit (npun. 1, mabn. 1.6, 1.7).

Pacxopsl BOJAB HAa NOXAPOTYLIEHHE A KHILIX, OOIICCTBEHHEIX 3JaHHH H
JUIA [POU3BOACTBEHHLIX NPEANPHATHH NPUBOLATCA B CTPOMTENHHBIX HOpMax
NpPOeKTHPOBAHHUA.

1.3. CeologHble HanOpbl B ceTAX BOAONPOBOAA

BozonposonHas cers Jo/KHA obecnednBaTs NOAA4YYy BOJBI KO BCEM TOYKaM
ee norpebneHns ¢ HeOONbIMM CBOOGOAHBIM HAMOpPOM, M3IMEPHAEMBIM BLICOTOMH
cronba HaJl TOBEPXHOCTBHIO 3EMIIH.

Hanop (M.Boa.cT.) MOXeT ORTE BhIMKCIEH 10 opMyIte:

H =H+)2h+h, (1.10)

rae H, — reoMerpuyeckas BHICOTA PaCIONOKEHHUSA CAMOTO BHICOKOro (pacyeTHO-
ro) BoaopazbopHoro npubopa Ha MOBEPXHOCThIO 3EMIIH Y TOYKH NMOJAKITIOUEHHUA
JIOMOBOTO BBOJA (M.BOA.CT.); 2.4 — CyMMa MOTEph HAMOpa BOXbI HA ITYTH €€
ABIKCHHA OT TOYKM IOAKIIOYCHHUA AOMOBOTO BBOJA A0 PAcUETHOro BOAOpas-
6opxoro npubopa (M.BOA.CT.); A, — Hanop, HeoGXOAUMBIi IS H3NHMBA pacyer-
HOTO pacxoja BOAbI, MPHHUMAEMEIH B 3aBHCUMOCTH OT THUIA CAHHUTAPHOTO NpH-
6opa (M.BOJA.CT.).

MunuManeHelit cBOGOZHBIH HANOp B CETH BOAOIPOBONA HACEJIECHHOIO
IIYHKT2 NpPH MAaKCHMAaJIbHOM XO3AHCTBEHHO-IUTHEBOM BOAONOTpeOIeHHH Ha
BBOJE B 3/1aHME NOJDKEH NPUHHUMATLCA NMPHU OJHO3TRKHOH 3aCTpOHKe He MeHee
10 M.Bo.cT., mpH Oonbluell 3TAKHOCTH — Ha Kaxaeld 3Tk gobaBisercs
4 M.BOA.CT.

H, =4(n-1)+10, (1.11)

IAe n — 4UCIO ITaxeH.

1A OTAENbHBIX BRICOTHBIX 3JaHHH MM IPYNN 3JaHHMH, JUIS KOTOPLIX Hamop
60 M.BO.CT. HEAOCTATOUEH, NPHUMEHAIOT MECTHBIE YCTAHOBKH, IOBBILIAIOIUE
Hatop. CeofojHblif HANOp y BOAOPa3OOpHBIX KOJNOHOK NO/MKEH COCTABIATH HE
Menee 10 M.Boz.CT.

MaxcumansHelii cBOOOAHBIH Hanop B ceTH OOBEAMHEHHOIO BOJAOMpPOBOAA
(x034iicTBEHHO-TUTLEBOTO ¥ MPOTHBONOXAPHOIO) Y BOAOHOTpeOHTENS He HoN-
XeH npesniiaTh 90 m.Boa.cT. B cny4dae npeBbillIeHHA 3TOrO AaBJICHHA JUIA OT-
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NENbHHX 34aHHH, COOPYXKEHMH UM 30H YCTAHABIMBAOTCS pEryjaTophbl AaBlie-
HUS WIM [PUMEHAETCA 30HMPOBaHHE CHCTEM BOLONpPOBOAa. JIns NMpOMEIIINEH-
HbIX NPEANPHATHH MHHMMAIBHEIA CBOOGOAHEIA HAMOpP NPUHHUMAETCA MO JaHHEIM
TEXHOJIOTOB MPEANPHUATHA B 3aBHCHMMOCTH OT TEXHOJOTMM MPOM3BOJACTBA M Xa-
pakrepa obopyAOBaHHA.

JU1a cucTeM moXapoTyIIeHHs HM3KOI'O JaBJIICHHA, KOTOPHIE PEKOMEHAYIOTCH
JUIA HaceJIEHHBIX MECT, MUHHUMAIbHBIA CBOOOAHKIN HaNop y MoXKapHBIX FHApaH-
TOB, YCTaHaB/IMBAaCMBbIX Ha CETH, J0JLKEH ObITh He MeHee 60 M.Boa.cT. B ciygasx
NPOCKTHPOBAHUA IPOTHBONOXKAPHOTO BOAONPOBOAA BBICOKOTO AaBJICHHUA CBO-
OoaHblit Hanop JO/DKeH oOecneyuBaTh BBICOTY KOMIIAKTHOM CTPYH BBICOTOI He
meHee 10 M Ha ypoBHe HaMBHICIIEl TOYKU CaMOFO BHICOKOTO 3JJaHMA IIpH nojave
BOABI [0 HEMpope3MHEHHOMY pyKaBy MuMHoH 120 M, ouamerpoM 66 MM, co
CNMpBICKOM AHaMeTpoM 19 MM U pacueTHBIM pacxoaoM BOAHI 5 1/c.

1.4, Knaccupukauus, razeadeHHe H poJb BORORPOBOAHLIX JHHHUMH

BogponposogHas ceth npeacTaBiaeT coboil COBOKYNHOCTE TPyOONMpPOBOAOB,
[I0 KOTOPKIM BOJA TpaHCHoprupyerca norpedburemaM. OHa COCTOUT H3 BOJOBO-
IOB, MArMCTPANbHOM CETH H pacnpenenHTeAbHbIX TPYOOpoOBOAOB.

IIpU nNpoeKTUPOBAHUM YUUTHIBAIOTCA TEXHOJNOIMYECKHE M IKOHOMHUECKHE
TpeboBaHusa. TexHonoruueckue TpeboBaHMA oONpeneNdlOTCs (QYHKUMOHAIBHBIM
HajHaueHHeM BOJOBO/IOB M ceTeil B cucTeMe BojocHabOxeHnud. K takum dyHkiu-
AIM OTHOCHTCS:

— CBA3bIBAaHME BCEX COOPYXCHHU B CAUHYIO CHCTEMY BOZOCHAOKEHNS;
~ TPaHCNIOPTHPOBAaHUE BOALI NOTpeOUTENAM;
— obecnieyeHHe HAAEKHOCTH PaboThl CHCTEMbI BOAOCHA0KEHHA.

OT npaBUnbHOTO pa3MellicHUs BOAOBOAOB M ceteil, Boifopa AuaMerpa Tpy-
60npoBONOE U MeCTa YCTAHOBKM Da3ziHMYHOrO BUAA APMATYPhl 3aBUCAT Kalu-
TaNbHBIE U JIKCILUTYaTALUOHHBIE 3aTPAThl, T.€. IKOHOMHYeckUe nokasarenu. Ilpu
BbIGOpe Tpacchl BOAOBOAOB U CeTell HEOOXOAUMO YYHTHIBaTh U TpeGOBaHMA IH-
TMEHHYECKOTO nopAnka. BoaoBoAbl cOCTOAT HEMOCPEACTBEHHO H3 BOJOBOAOB U
nepembiuek. CeTn Mo HavyepTaHUIO NMOAPA3AENAIOTCS HA KOJBLEBBIE M TYTIHKO-
Bble. TYIIMKOBBIE BOJONPOBOAHBIE CETH WIH OTAENLHblE JHHUM AOMYCKaeTCH
[POKNAALIBATD B CIEAYIOLIMX CAyqasX:

— [IpH fioJaye BOABI HA NPOHU3BOACTBEHHBIC LICJIH, €CIH AOILYCTHM Iepe-
PbIB B BOJOCHA0XEHUH NPSANPUATHSA WIH L{eXa MPEeINpUATHA;

~ IIPH NOJa4¢ BOAH HA XO3ANCTBEHHO-IIMTHEBBIE LEJIH, €C/IU JUAMETP I0-
Jaronero TpySonpoeoga paseH wid MeHee 100 Mu;

— IIpK [10JIa4€ BOAbl HA IIPOTHBOIOXAPHEIC WM XO3ACTBEHHO-NPOTHBO-
NOXApHbBIE HYXAbl HE3aBHCHMO OT pacXofa BOJAbl HA I0XAPOTYLICHHE,
€c/M JUIKHA JIMHK# He npesblitaer 200 M.

B cucremax BomocHabxeHust, Kak NMPaBUJIO, HCMONB3YIOTCA KOJBLEBLIE Ce-
TH, oBecneynBaiLye BLICOKYIO HAREXHOCTh PaboThl CHCTEMBI.

Konnuectso BOmoBONOB BhIOMpaeTcs € yYETOM TEXHMKO-IKOHOMHYECKHMX
PacuCTOB, YYHTHIBAIOINUX CTOMMOCTL H LeN1ecoobpa3sHOCTh MEPOIIPHATHIA, HEOO-
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xoaMMBIX 1A obecneueHus GecnepeGOHHOCTH paboThl CHCTEMBbl BOAOCHaGxe-
pus. TIpH NpoOKIagKe BOIOBOAOB B ABe U Gonee nuHui, U MPH OTKIIOYEHHH O-
poili M3 HHMX OCTaBIUMECA JNUHHHM AOJDKHBI OOecreuuBaTh MOAavy BOALI KAK Ha
X03AACTBEHHO-TIMTLEBBIE HYX bl B 00beMe He MeHee 70% OT pacueTHoOi mo-
Tpe6HOCTH, TaK M Ha paboTy NMPOMBLIULIEHHBIX NPEANPUATHH 1O aBapuiHOMY
rpaduxy. TIpy DPOEKTHPOBAHHH OJHOTO BOAOBOAA A/1A obecneueHuA paGoTh
CHCTEMBl MPEAYCMaTPHMBAIOTCA aBAapHAHbIC 3amacHEIC €MKOCTH. ABapHAHIHA
obpeM BOZBI B HHX HODKeH ofecneuuBath nmojavyy BOAb Ha XO3AMCTBEHHO-
nHTheBbie HYXAbl B pasmepe 70% OT pacy4eTHOro CpeaHeuacoBoro BOAONOTped-
JCHUsd, Ha MPOHM3BOJCTBEHHEIC HYXIhI MO aBapMAHOMY IpadMKy H pacueTHBIi

oOBeM BOAbI Ha [TOXKAPOTYLICHHE,

1.5. TpaccHpoBKa BOJONPOBOAHBIX JHHMiH

OpnHoit M3 OCHOBHEIX 337134 NPOCKTHPOBAHUA BOJAONPOBOAHLIX NUHHI ABJIA-
ercs BRIGOP CXEMBI BOIOBOJOB H CETEH, T.€. TPACCUPOBKA JIMHUH HA MECTHOCTH.
Tlpu TpaccHpoBKe pelaeTCs 3a/a4a YBA3KH HaNPaB/ICHUS NPOKIANKH BOAOBOAOB
u cereii ¢ pebeoM H IUIAHHPOBKO# TeppHTOpHH. BeGop Tpacch npoussoauTcs
C Y4eTOM THJAPONOTUYECKHX, TOMOTpaPHUECKHX, CAHUTAPHO-THIMEHHIECKHX,
IKOHOMHUUECKHX, TEXHONOTHYECKHX H Apyrux TpebGosauuil. OcHOBHBIMH Tpebo-
BAHHAMH, JUKTYIOLIMMH BEIOOP TPacCH BOXKONMPOBOAHKIX IMHHI, ABIAIOTCA:

— O0XBaT BcexX BogonoTpebureneil BOAONPOBOAHRIMH THHHAMM;

— HauMEHbIIIAs CTOHMOCTb BOXOBOJOB H BOJOMPOBOJHOH CETH, IO3TOMY
nogaya BOAB!I JO/DKHA OCYINECTBIATHCA MO KpaT4aHIUUM HANpaBieHH-
AIM, 10 BO3MOXHOCTH HMETh MUHHMAILHOE KOIUMYECTBO UCKYCCTBEHHBIX
coopy;xenui»i;

— GecnepeboliHad I0Aa4a BOAbI OTPEOUTELIM.

Ilpu NpOCKTHPOBAHHH BOLONPOBOAHBIX JIMHHMH AOJDKHa OLITH MpexycMOT-
PeHa BO3MOXHOCTh IIEPCIEKTHBHOTO pa3suTui. QuepTanHue B I1ane 11006oi cetn
3aBHCHT OT CJICAYIOIHMX (axTopoB: :

— KoHHIYpaLku cHabkaeMOH BOROI TEpPHTOPHH;

— NIAHHUPOBKH OOLEKTa;

— MecT pacloNoXeHHs Ha IUlaHe Haubonee KPyNHbIX NOTpeOHTENEH;

— penbeda MECTHOCTH;

—~ MeCT PacmoNOKEHNA HCTIONB3YEeMBIX HCTOYHHKOB BOJOCHA0KeHH S,

— HaAMYHUS U PACTIONOKEHUA ECTECTBEHHBIX M HCKYCCTBEHHBIX NPENIATCTBHIA.

Oco6eHHOCTBIO NIPOEKTUPOBAHUA FOPOACKON BONONPOBOAHOM CETU ABIAET-
Csl BhigelieHHe H3 MAacChl BOAOMPOBOAHEIX JIMHHH CHCTEMbl MATHCTPANbHBIX JIK-
HHif, Ha KOTOpPYIO BO3/araeTci paboTa 1m0 TPAHCIOPTHPOBKE BOAbI 10 TEPPHTO-
PUH roposma wiM MHKpopaiiona. OCHOBHOE HAaNpaBleHHE THHHIA MArHCTPANIbHOH
CeTH HOJ/DKHO COOTBETCTBOBATH BHITAHYTOH TeppuTopHu ropoga. Ilo rmaBHomy
HaMpaBJICHHIO CHEAYET NPOKNAIBIBATE HECKONLKO MArMCTPAILHAIX JIHHHH, BKIO-
YEHHBIX MAPALIENbHO, YTO HeoOXoaumo Ui obecriedeHnA TpeGyeMoii HaaexHo-
CTH cuctembl BofioCHAOeHuA. TpaH3UTHbIE MAarHCTPaiH HYKHO COCAMHATDH me-
PE€MbIYKaMK JJIA BO3MOXKHOCTH nepepacipeieieHus pacxoa0B BOAbl MeXIy Ma-
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THCTpaIAMH NMPH U3IMEHCHUH paboThl ceTH. OOLIYHO YHCIO MAaruCTpaIcH NpUHU-
MaeTcsA M3 pacyera paccTosHMA mexiy HHMH 300-600 M. CooTBeTCTBEHHO, pac-
CTOSHHE MEXAY NepeMbiukaMu npuHuMaerca 400-800 m.

B HacTodilee BpeMs B KauecTBe OCHOBHOH (pOpMBI 3acTpOHKHM IrOpOJOB
MPUHATA CUCTEMa JKIWIbIX PaiOHOB H MHKpOpaiioHOB. Takoe pelcHHe [103BoIeT
palMOHaNbHO pa3MeIllaTh CeTH BOXOCHA0KEHHA.

Jlia cHaGxeHus BOXOH MUKPOpPAHOHOB NpexXycMaTpHBAcTCH MHKpOpaioOH-
Has CETh, COCTOALIA’ M3 BBOAA, COCAMHIIOINEr0 HapYXHYI0 BOIONPOBOAHYIO
CeTh CO 34aHUEM LIeHTpalbHOro Ternoporo nyHkra (L1TII), u kBapranbHO# ceTH,
TpaHcnopTHpymoiuek Boay ot LITII x rpynnam 3aaHui Mau OTAS/IBHBIM JOMaM.
[Ipu 3HaYUTENbHBIX pasMepax KBapTalloB MHKpOpaiioHHas ceTb ofecreuuBaeT H
NoXapHBle HYKIBI, IO3TOMY Ha HEH pa3MeIalOTCA NOKAPHLIC IHAPAHTE] HA pac-
croauuu He Oonee 150 m Apyr ot apyra. [loxkapHeie rMApaHTH YCTAHABIMBAIOT B
MecTax, yAOOHEIX A1 NMOoAbE3a MOKApHbIX MAIKH, BAOJIL ABTOMOOHIIBHBIX J0-
pOT Ha paccToAHHU He Gonee 2,5 M oT Kpas npoesxeit yacTH, Ho He 6moke S M oT
CTeH 34aHHuH. PaccTaHOBKA MOXapHbIX THAPAHTOB Ha KBapTAIBHOH CETH JOJDKHA
ofecneunBaTh NMOXKapoOTywEeHHE MOO0r0 0O6CTYyKMBaEMOro HaHHOH CEThIO 34a-
HHA, COOPYKXEHHUA HE MEHEE YeM OT [BYX I'HAPAHTOB.

TpaccupoBKa BOJONPOBOJHOM CETH MHKPOpaHOHa ONpEeAcIAETCA B 3aBHCH-
MOCTH OT XapakTepa o0beKTOB, [LTAHUPOBKH MUKpPOpaiOHa, 3TaXHOCTH 3acTpOii-
K{ M pasMEIlieHUs OTACNIBHBIX 3AaHHH, PacNoNOXSHHA BHYTPHKBApTAIbHBIX IIPO-
€3/10B, Pa3MELICHHA 3C/ICHbIX HACANACHUH M JHaMETpa MaruCTPaibHbIX JIMHHA
CETH MOPOACKOro BOAOIPOBOAA.

IIpu TpaccupoBKe BOAOMPOBOAHBIX CETEH HA TEPPHUTOPHH IIPOMBIIICHHBIX
NPSANPHATHI NPHXOAMTCS YUYHMThIBaTh psA ocobenHocrei. IloTpeburenn sojsl
Ha NPOMBILIICHHBIX NPEANPUATHAX NPEAbABIAIOT BEChMa pa3sHoOOpa3Hble Tpe-
60oBaHMA K KauecTBY BOAbl H HAIlOpaM B moaBoasined Bopy ceti. Kpome xo3sii-
CTBEHHO-IIUTHEBOMH CUCTEMBl HA TEPPUTOPUM NPEANIPUATHA MOTYT CYILECTBOBATH
CaMOCTOATE/IbHAd NPOTHBONOXAPHAA CHCTEMA H HECKOJBKO CHCTEM NPOH3BOACT-
BEHHOro HasHaueHud. CeTd NpOH3BOACTBEHHOINO BOJONPOBOAA, HE BLIMOIHAKO-
IIMe MPOTHBOMOKApHBIX (QYHKUHMH, MOTYT ObITh KOJIBLIEBEIMH, pa3BETBICHHBIMH
M KOMOMHHpOBaHHLIMH B 3aBUCHMOCTH OT TpeGoBaHui K HARZEXHOCTH MOJAYH
Bogel. Ecnu pacxon Boawl HenpephiBeH U MepephiBH B €€ Nojaye HeJONyCTUMBI,
TO CETH NMPOHU3BOACTBEHHOr0 BOAONPOBOAA MPOEKTHPYIOTCA KobLesbiMH. [IpH
NEPHOAMYECKOM MOTPeOIEHHH H HAIMYHMM 3aIIACHBLIX €MKOCTeH CETH NpOEKTH-
PYIOT TYIIHKOBBIMH.

[Ipu ycTpoiicTee 060pOTHBIX CHCTEM BOAOCHAOXKEHHA B CUCTEMY HPOH3BOI-
CTBEHHOI'0 BOAOIPOBOJAA BKIIOYAIOTCA JMHHH, OTBOAfALHE OTpaboTaHHYX) Ha-
IPETYI0 BOLY K HACOCHBIM CTAHLMAM HIH OXJIQXKJAOLIHM YCTpOicTBaM. OTH
NHHUK paboTaoT B OOARLIMHCTBE Clly4aeB KaK CaMOTEYHhlE, YTO AOKHO Y4H-
TRIBAaTLCA NPH HX TPACCHpOBKeE. biaronaps ycTpoiictBy oOOpOTHBIX CHCTEM BO-
AOoCHabxEeHHA MOKHO 3HAUMTEIbHO YMEHBINHTh CITYCK B BOMOEM 3arpA3HEHHbIX
IPOMBILLICHHBIX CTOYHBIX BOA H TEM CaMbiM YMEHLIUUTh 3arpA3HEHHE BOAO-
eMOB. Psa nepenoBbix NpeAnpHATHHA, MPUMEHAS KOMOMHMPOBAHHbIE CXEMbl BO-
AocHaOxeHus (MpAMOTOYHO-NIOC/IENOBaTeNbHbIe, 000pOTHBIE M 06OPOTHO-TIOCIE-
HOBaTENIbHbIE), COBEPLIEHHO MPEKPAaTHAM CIYCK B BOJOEM 3arpA3HEHHBIX H
CTOYHBIX BOJ.
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1.6. ITanbl NPOCKTHPOBAHHSA BOJIONPOBOAHBIX JIHHMIH

Pacuer BOZOBOJOB H BOAONPOBOJAHALIX CeTeil MPOM3BOJAUTCA B LIEJAX ONpe-
JeNeHHs SKOHOMHMYHLIX AHaMeTpoB Tpy® M mortepes Hanopa B TpyGompoBoaax
NpU JBHXEHUM B HUX PacyeTHOro KoauuecTsa Boawl. Ilocnennee tpeGomanme
Heobxoaumo npu mouxbope HacocoB. HenocpeacTBEHHO NMPOCKTUPO-BaHHUIO BO-
AOBOAOB H ceTeil MpealecTBYET M3YYEHHE BCEX M3BICKATENbCKMX MaTEepHanos,
onpeleslicHUe PacXOAOB BOAbl, BRIGOD U PacnoNoKeHUe Ha MECTHOCTH 31EMEHTOB
cucTeMbl BopocHabxenua coriacHo Cuaull 2.04.02- 84" «Bonochabxenue. Ha-
PYXHBIE CETH H COOpYXeHHsa». IlonyueHHble pe3ynsTaThl Ha 3TOM NOATOTOBH-
TENLHOM 3Tane CIIYXKaT UCXOJHbLIMU JAHHLIMH JUIA PELUCHUA 3aAa4, CBA3AHHBIX C
IIPOEKTHPOBaHUEM BOJOBOAOB W BOJAONPOBOAHEIX CeTed. TakUMU JaHHLIMH sB-
NAIOTCA:

— cocTaB Bogonorpebureneil U ux TpeOOBaHUA K KOJIMUECTBY BOMBI K CBO-
OGoaHeiM HanopaMm H,,

— pacnonoxeHue noTpeduteneit BOAb! HAa MIaHe 0ObeKTa;

— pacyeTHble pacxoAbl BOABI: MaKCHMAJIbHbLIC, MHHHMANbHbIE, CPeAHero-
N0Bbi€ (CyTOUHBIE, YACOBLIE, CCKYHAHBIC);

— pexUM BOAONOTpeOAeHuU

— riyOuHa 3aJ10%eHnA TpyOonpoBoaoB,;

— NMPOTHBONOXapHble TpeCoBaHUA NOTpeOHTeNel BOIEL.

Ilpu HanW4YuH¥ yKa3aHHBIX AAHHLIX HAYHHACTCH NPOLECC IIPOSKTHPOBAHHA
BOZOIPOBOAHBIX JHHHIA. DTOT MpoLece MOKET ObIThL pa3fieNIeH Ha TPH JITana:

1. Iloozomoska cemu k 2udpaesiuneckomy paciemy

OTOT 3Tan CBOAMTCA K BhIOOpY BuOa ceTeid, TPACCHPOBKE BOJOBOJAOB U
CEeTCH H COCTABNICHHIO MX PACUETHOH CXEMbl, BHIABICHHIO COCpPEJOTOUEHHBIX
PacxoloB, ONpelNSICHHIO PACIETHBIX W NPOBEPOUYHbIX pacxonos (), pacnpene-
NICHHIO MX MO Y4aCTKaM, ONPEACHCHHIO NMYTEBBIX nym, TPAHIHTHBIX O, H Y3-
JNOBBIX {,,, PACXOJ0B, BEIOOPY CKOpPOCTEH Vv, ONpeAccHuio uiuH L, 1uaMeTpoB
y4actkoB D M T.A.

2. l'udpaenuueckuti pacuem 6000onpoeooHou cemu

B pesysnpTate pacuera onpeseAIOTCA NOTEPU HANoOpa HA y4yacTKax H CBO-
Gonuele Hanophl B pa3iMYHBIX TOYKAX CETH; O mouyyeHHnM O W H npousso-
AMTCE noaGop HAacOCHOrO OOOPYNOBAHMA M PacyeT HaNOPHO-PEryJIHPYHOLIHX
YCTPOMCTB, CTPOATCA NbE3OMETPHYECKHE IPA(QHKH NPH Pa3IMUHBIX pPEXHUMax
paboThl BOAONPOBOMHBIX COOPYXNEHHIA.

3. Koncmpyuposarue u demanupogxka 6000680006 u cemu

JTa YacTh NMPOSKTHPOBAHUSA BBLINOJIHAETCA NMocie BhOopa MaTepuana U oua-
MeTpa Tpy0, pasMelIcHUS apMaTyphl, KOJIOALEB M APYTHX COOpYKeHHil Ha BOJO-
NPOBOIHOM CcEeTH.
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1.7. Bonocnabxenne HaCECHHOTO MYHKTA

1.7.1. Hexoonwie 0annsie Ons npoexmupoeanun

O6bexToM BogocHaOXeHMA B JaHHOM IpHMEpe ABIACTCA IOpoX, COCTOA-
muii U3 ABYX paiioHOB, pacnoJIOKEHHbIH B I0XKHOM YacTH cTpaHbl. Ilpu npoexTu-
POBaHMH CHCTEMHI BOJOCHaO)keHHA HeOOXOIMMO YYMTHIBaTh OCcOOBIEe KIMMATH-
yeckne yciaoBHa (0oJiee BHICOKYIO TEMIEPATYPY BO3AyXa, OCOOEHHO JIETHIONO),
MaI0¢ KOJHYECTBO OCATKOB, KOTOphle oOycnasnusaior Oosbliine HOPMBI BOZO-
noTpebneHuA, YeM B APYTHX paioHax cTpaHu (HanpuMep, llenTpanbHom).

Obuwas mwowans TCPPUTOPHH ropojpa cocrasiget 279 ra. Palionsl ropoaa
oTMeYaoTcs no mowanm: F,.Fy= 2:3, T.e.

F;=112za,
F,=167 za.

TTIOTHOCTh HACENEHMA TAK K€ PadIMUHA: D, = 360 uenra, p,, = 280 yen/ra,
YTO FOBOPHUT 0 60J1ee IUIOTHOM 3acelleHHH NIEPBOro paioHa.
JTXHOCTE 3aCTPOHKH cleaylouas:

n.'.'l!= 8’-
ny= 6.

Tepputopua ropona nonubaerca Bonoit. Ilpuuem F,,/F = 0,30, a Hopma
nonuea cocrasager 0,75 /v’ CYT.

B ropoae uMeercs ABa NPOMBILUICHHBIX PSANPHATHS, OHH PACION0KEHB! B
pasHBIX paiioHax. 3AaHuA pailoHOB ropoga oGopyaOBaHb BHYTPEHHMM BOJOIPO-
BOZIOM H KaHaM3auueii:

— NepBhIi paitOH — ¢ LIEHTPAJH30BaHHLIM FOpAYHM BOJOCHaOXeHHeM;
— BTOpOH pPaHOH — ¢ BAHHBIMH M MECTHBIMH BOJOHArpeBaTeIAMH.

Yro xacaercs penbeda ropona, To OH JOCTATOYHO CHOKOMHBIA, HO HMEETCA
3HAYUTENILHBIA YIIOH K 3anany (K peke).

PaccMOTpUM OCHOBHBblE (PM3HYECKHE, XHMHYECKHE, OGaKTepHOIOrHYecKue
CBOHCTBA BOJb! MPHPOAHLIX HCTOUHHKOB, YKa3hiBas MX 3Ha4YeHHE JUIA pa3IH4YHbIX
norpedurenedi U npexpABNAseMble NOTpeOUTENAIMHU TpeOOBaHHA K OTAENBHBIM
Ka4eCTBEHHBIM XapaKTepHCTHKAM BOALIL.

K ¢usudeckuM cBoiHcTBaM BOABI OTHOCATCA €€ TEMIICpaTypa, MYTHOCTb,
IIPHBKYC, 3anax. TemnepaTrypa BOJbl IOBEPXHOCTHBIX HCTOYHMKOB 3aBHUCHT OT
TEMOEpaTypsl BO3JyXa, CKOPOCTH ABMXKSHMA BOAbI M pAla APYTHX (aKTOpOB
(ontumansHas temnepartypa 5-10° C). Ilog uBeTHOCTHIO BOALI MOHMMAKOT €€
OKPAacKy, OHa BbIPaXaeTcd B rpagycaX LBETHOCTH IO ILUIATMHOBO-KOOaubTOBOM
. wikaje. [IperHocTs He nomxHa ObiTh Beille 20 rpazycoB. B ucKIOYHTENbLHBIX
C/Iy4Yasx, IO COIJIACOBAHHIO C OPraHM3allMAMH CaHHTAPHOrO HAaA30pa, MOXKET
OBITH AONYLIEHa LIBETHOCTh BOAKI 10 35 rpagycos.

MyYTHOCTbL ONpeleisieTCA COASPKAHHEM B BOAE B3BEIUEHHBIX YaCTHLl H BbI-
paxaerca B Mr/n. MyTHOCTb BOABI NMOBEPXHOCTHBIX MCTOYHHMKOB 3aBHCHT OT HX
BHJA 1 0T BpeMeHH rofa. OcobeHHo BenHKa MyTHOCTb BOAL B NEPHOA MABOAKOB.
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Tpeﬁoaaﬂue K KauecTBY BOJBI, 10AaBAEMOH BOAONPOBOJAMH AJIA X03AHCTBEHHO-
MUTHEBBIX HYXKI, PErJaMEHTHPYETCA IOCYAapCTBeHHbIME cTaHAapTaMH. Cornac-
go CalluH 2.1.4.1074-01«IIutseBas Bona. I'uruenuueckue TpeGOBaHUA K Ka-
yecTBY BOABI LIEHTPANU3OBAHHEIX CHUCTEM NHThHEBOro BoaocHabxeHus. Kou-
TPONb Ka4YeCTBA», KOJNMYECTBO B3BEIICHHBIX BENECTE B BOXE, [10JlaBaEMOI
BOJONPOBOAAMM I XO3AHCTBEHHO-NHMTHEBHIX HYXM LEHTPAJIHIOBAHHBIMH
BOAONPOBOMAMH, He HOJDKHO ObiTh Gosice 1,5 Mr/n. Boga HCTOYHMKOB MOXeT
MMETh pa3IMdHbBIC MPHUBKYC M 3anax. 3amaxu OLIBaIOT €CTECTBEHHOIO M HC-
KYCCTBEHHOTO (BCaeaCTBHE cOpoca B BOAOEM CTOYHLIX BOA) MPOHCXOKACHHA.
Coraacuao CalluH 2.1.4.1074-01, nutheBas Boaa npu tTemneparype 20° C u npu
nogorpesatuu ee Ao 60° C He go/pkHa umeTh 3anaxa Gonee 2 GaUioB U NPUBKY-
ca (ripu 20° C) Gosee 2 Ganos.

XHMMHYECKHIT COCTaB NMPHPOAHOH BOAB MOXeT ObITh Ype3BhIuaifiHO pa3s-
HooOpa3eH. B o6uuX cnydasx aisg OLEHKH BOALI C TOYKH 3PEHHA HCIOb30-
BAHUA MMEIOT 3HAYSHMA CIAEIYIOIIHE NOKAa3aTe/lH: TUIOTHHIH OCTaTOK, OKHC-
N9€MOCTh, AKTHBHAA peaklMs, COAEpPKaHHE XKele3a, XJOPHAOB, CyAs(paToB,
¢ropa u apyrux.

[InoTHBIH OCTaTOK BLIpaXKaeTCA B MI/N M XapaxTepusyer obluee comepxa-
HHE B BOAC OPraHM4ECKHX H HEOPraHHYECKHUX BEILECTB.

XKectkocTs BOABl (MI-3KB/J) ONpene/sieTCd COAEPXKAHHEM B Hell coneil
KaIbLMA 4 MarHua. OOLuas XecTKOCTh BOApI, [I0AaBacMOM BOJOIPOBOAAMM A
XO3AHCTBEHHO-TIMThEBRIX HYXJ, corjacHo CalluH 2.1.4.1074-01, ne zomkHa
HpEeBHIIATE 7 MI-3KB/IL

IlleaousocTs Boapl (Mr-ake/n) oOyclaBAHMBacTCA NMPHCYTCTBHEM B Heit Ou-
kapbosatos, kapboHaTOB, rHApaToB M cojdeil Apyrux cnabuix kucnor. lllemoy-
HOCTb NPUPOIHOii BOAK 0OBIYHO paBHa ee KAPOOHATHOMN IKECTKOCTH.

OxucinseMocTb (Mr/11) yka3biBaeT Ha COJAEpXKaHHE B BOAE PACTBOPEHHBIX Op-
raHUYeCKMX M HEKOTOPBIX JIETKO OKHCI/IAIQLUIUXCA HEOPTaHHYECKHX BEIECTB.

AXTHBHAs peakLMf BOJEl BhIPaXkaeT CTeNeHb UIeJJOYHOCTH UIIH KUCIOT-
HOCTH BOABI U XapaKTepHU3yeTcs KOHLEHTpalHei B BoJie BOAOPOAHLIX HOHOB.
KoHueHTpauuio BogopoaHbIX HOHOB 0603Ha4aioT yepe3 pH (nmoresunan Bo-
J0opoaa) H YCJIOBHO BBIPAXKAIOT JOrapu(MoOM ee BEIHYHHBI C 0OPaTHBIM 3Ha-
koM. COOTBETCTBEHHO NN HelTpanbHoil peakuuu pH=7, ana xucnoijt pH<7,
s menouHoi pH>7.

XKeneso (Mr/n) copepxurca B BoaC B BUIC ABYXBAICHTHOTO HIIH KOMILIEKC-
HBIX COCAHHEHHI TPEXBANEHTHOTO XKeJje3a.

Maprauney (Mr/n) B noa3eMHBIX BOAAX 4alle BCEr0 CONYTCTBYET Xelle3y B
Buie Guxapbonara Maprasua.

Xnopuas 4 cyiabgatel (MI/J1) BCTpE4arOTCs OYTH BO BCEX MPHPOAHLIX BO-
Jlax yaie BCEro B BUAE KaJAbLHEBbIX, MArHUEBbIX M HATPUEBEIX COJIEH.

Hox u drop (Mr/m) yawe BCEro MpHCYTCTBYIOT B NPHPOIHLIX BOAAX B
HOHHOH Qopme. OHH MMEIOT BaXXKHOE TUTHEHHYECKOE 3HAYEHHE 1)1 3X0POBbLA
TOneH.

Crenenr GaxTEpPHOJOrHYeCKOM 3arpA3HEHHOCTH BOZbI OINpeAeseTcs YHC-
oM GakTepwii, conepxatuxca B 1 MJI BoAbl, 4 KOAN-THTpOM. Boja nosepxuoct-
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HBIX HCTQUHHKOB COAEPXKUT OaKTepuy, BHECEHHbIE CO CTOYHBIMH H CTEKAOLIMMH
AOXKAEBEIMH M TalnkIMH BOAAMHM, OT KYMarOLHXCA JIIOACH H AKHBOTHBIX. COriacHo
CalluH 2.1.4.1074-01, nutheBas Boaa He AOJDKHA colepxkars Gonee 100 Gaxrte-
puii B 1M, OcoByio BaXKHOCTb JUIA CAHUTApHON OLIEHKH BOABI UMEET Olpeiese-
Hue OakTepuii rpynnbl KHINEYHOH nanoyku. IIpHCYTCTBHE KHILEYHOH MAjNOYKH
CBUAETEALCTBYET O 3aIPA3HEHHH BOABI PEeKaNbHBIMH CTOKAMH M, CI€A0BATENBHO,
0 BO3MOKHOCTH NONaJaHHA B Hee GONe3HETBOPHBIX GakTepHit, 8 yacTHOCTH Oak-
tepuit OpiowHoro THda. IlyreM GakTepHONOrMYECKOro aHalH3a OIPEAC/AIOT
YHCNO KMINEYHBIX nanovexk B 1 1 Boasl (Tak Ha3biBacMbLill KOJNH-HHJAEKC) HIH
HauMeHbLIHH 06BeM BOIBI, B KOTOPOM ellie 06Hapy)KHBAETCA KMUIEYHas NaJIOYKa
(XONH-THTD). '

Jlna Bcex xo3siicTBeHHO-NHTLEBBIX cucTeM cornacHo CalluH 2.1.4.1074-01
U LEHTPATH30BaHHOIO BOJOCHAGXKEHHA JOMycKaeTca coaepkaHue He Bonee 3
KMILEYHBIX nanovek B 1 (konu-uHAaeKc).

B jnaHHOM npHMMepe HCTOYHMKOM BONOCHaOKeHHs ABasgercs pexa. [Ipunu-
MaeM MYTHOCTB Bojbl B peke 100 mMr/n, 4yto ropopur o6 o6g3atesnsHol ee O4uCT-
K€ Ha OYHCTHHIX COOPYXKCHHAX.

I1a Toro uToORI MpeAOTBPATUTE 3arpA3HEHUE BOAHI, B MecTe ee 3abopa ycT-
PauBaIOT 30HY CAHHTAPHOMH OXpaHbl, KOTOpas COCTOUT U3 TPEX MOACOB.

Teppuropus nepporo mosca orpaxaaercs (MO MOBEPXHOCTH BOAbI — ILIa-
BaIOIIMMH 3HakaMHd). B mpepenax nepsoro nosca 3ampeliaercd MNpOXHBaHHE
NIOJel, Bce BUABI CTPOUTENLCTBA, KYTNIaHHE H BOAOIIOH CKOTa, ero BhINAc, CTHPKa
Genbd, pyOka neca, npuMeHeHue ynoGpeHHi.

B mpegenax Broporo mnosca Henb3s pa3MeniaTh CKIaJBl SO0XMMHKATOB,
yA0OpeHHIid, roproYe-CMa304HbIX BEINECTB.

B TpetheM nofice Helb3A NPOM3BOAMTE COPOCH OTX0N0B, AAOXUMHKATOB.

1.7.2. Obocnosarnue npunamoi cxemu cucmemstl 6000chabyucenun

Cucremy BogocHaGXeHus rOpOOB BLIOMPAIOT HA OCHOBAHMM JAHHLIX O BO-
gonotTpeburenax, BOAONOTpeOIeHHM U CBEJEHUAX 00 MMEIOIUXCA UCTOYHMKAX
BogtocHabxenma. CucreMa BOAOCHaOMXEeHHA HACENEHHOrO MecTa JOoJbKHa obec-
Ne4YUBaTh NOJYHEHHE BOAb! M3 MPUPOAHBLIX MCTOYHUKOB, €€ OYHCTKY, €CJIH 3TO
HeoOXoauMo, U mepeaayy K MecTy morpebiaenus. J{nd BHIMOMHEHMS 3THX 3a1ay
CIYXaT cJIeAYIOIME COOPYXKEHHA, BXOAAMME OObIMHO B COCTaB CHCTEMBIL: a) BO-
no3abopHbIe cOOpYyXeHHA, C TOMOLIbIO KOTOPhIX OCYILECTBILIIOT 3aXBaT BOABI M3
NPUPOAHBIX UCTOYHHMKOB; 0) BOOONOALEMHBIE COOPYKEHHS, T.€. HACOCHBIC CTaH-
LIMH, NOJAIOLIHE BOAY K MECTaM ee OYUCTKH, XpaHeHus H norpedneHud; B) co-
OpPYXEHH# JUIA YNy4IIeHUs KauyecTBa BOJBI; I') BOAOBOJABI U BOAOMPOBOAHBIC CeE-
TH, CHyXalide IJIA TPAHCHOPTHPOBAaHMA BOAbl K MecTaM MOTpebieHHs H
pacnpeacneHud; A) OallHH M pe3epByapsl, UIpaiOlllMe pPOJb PErYIHPYIOLIMX U
3anacHbIX EMKOCTEH.

Bb16op cXeMbl cucTeMbl BOROCHA0MKEHHS HACEIIEHHOrO NMYHKTa Npex/e Bee-
ro 3aBHCHT OT BHAa HCTOYHMKA BOJbL. B JaHHOM cllyyae 3THMM MCTOYHHMKOM AB-
ngercs peka, POTEKalILas BHE TEPPHTOpUH ropoja. CinenoBarenbHo, Haubonee
ONTHMAJILHLIM ABJKETCA MCIONL30BAHUE CHCTEMB! BOROCHaOXeHHA ¢ 3abopom
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BOZBI H3 PeKH (IIOBEPXHOCTHOTO HCTOYHHKE). DTa CHCTEMA ABJSETCA IPYIIOBOH,
TAK KaK NpeHa3HaueHa /U1 06Cay)KMBAHUA HECKOIBKUX PANOM PacIONOKEHHBIX
0b6BeKTOB (FrOpOX M IBa MPEANPHATHSA). Y CTPOHCTBO 3TO#H cHCTeMbl BogocHabxke-
HMA NO3BOJIET COKPAaTHUTh YHCJIO OYHUCTHBIX COOPY)KEHMil, HACOCHBIX CTAHLUH,
BOAOBOAOB, TEM CAMBIM YMCHBIIHTL KANUTAILHbIE H IKCIUTYTALIMOHHLIE 3aTPATHI.
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Puc.l.1. Cxema chcTeMH BogocHa0keHHd ¢ 3a00poM BOABL U3 PEKH:

! — BogonpueMHHK; 2 — camoreyHas TpyGa; 3 —— GeperoBoii konoaelt; 4 — HACOCH CTAHLHH NEp-

BOTO NOALEMA; J — OTCTOHHHKH; § — QHIBTPLI; 7 — 3a0acHbIE pe3epByaphl YMCTOH BOmbl;, § — Haco-

Chi CTRHLIHM BTOPOTO AOABEMA; § — MATHCTPANBHEIE BoAoNpoBoasl; /0 — BoAoHaNOpHas Gallns;
11 — marvcrpanshnie Tpybonporoasl; /2 — pacnpeaesMTenbHble TpyOOnpoBoas

Pednas Boja mocrynaer B B0oA03a00pHOE COOpPYXEHHE, H3 KOTOPOro Haco-
CaMH CTaHIMH NEPBOTrO MOALEMA MOAACTCA HA OUHMCTHBIE coopyxeHus. OuunieH-
HaA BOAa NOCTYNAET B pe3epByapsl YHCTOIH BOABI, OTKy/Aa 3a0UpaeTcd HacocamMu
CTaHUMM BTOPOro NOABEMA HJIA MONAYH N0 MAarHCTPaJbHRIM BONOMpPOBOAAM M
TpybonposoaaM B BONONPOBOAHYIO CETh, PAaCHpEAeNAOUIyI0 BOAY NO OTAEb-
HbIM paifoHaM M KBapTajlaM HacelICHHOTO MECTa, :

Bopo3zabopunie coopyxenus (Bono3abopel) npennasHaueHel g 3abopa
PacYETHOIO Pacxoia BOABI H3 UCTOYMHHKA, 3ALMTH CHCTEMbl BOAOCHA0MKEHHUA OT
3aCOpeHHd W MoJa4YH BOALI B CHCTEMY BojnocHaOxeHus. BopozabGopHble coopy-
EHHA AA fIpMeMa BOAbl U3 NMOBEPXHOCTHHIX HCTOYHHUKOB B 3aBUCHMOCTH OT
BHAZ BojOeMa ObIBAIOT peuHble, BOJOXPAaHMWIMIIHLIE, 03epHble H Mopckue. Ilo
HPOU3BOAMTENLHOCTH BON03aGophl moapasaemsuoTes: Mansie (< 1 M/c), cpenuue
(1-6 M*/c) 1 Gonsiuue (> 6 M/c).

Ha pexax nauGosnbliee pacnpocTpaHeHHe ONYyYHIU ABA THNA BOA03a60poB —
Geperosrie u pyciioBble.

B npumepe ucnons3yrworcs BoaosaGopHeie coopyxeHus GeperoRoro THma,
3T0 OfBACHAETCA CpaBHUTENLHO KPYThIMU Geperamu peku. OHM COCTOAT U3 BO-
AonpueMHoro 6eperoBoro KONOALA W HaCOCHOM CTAHLMH NEepBOro noabeMa. Bo-
A03a60ph! COBMEILEHHOIO THIIA, KAK HMPABHIO, OCHAIAKOTCA HACOCAMH Mapku J|
B 1 umeroT pousBomMTensHoCTs Gonee 3 M/c.

Hacocusle cranuyn ofecneuuBaioT TpaHCIOPTUPOBaHHE BOJBI OT COOPYXKe-
HUA K coopyxeHH!IO U KO Bcem noTpeGuTenaM. [1o cBoeMy Ha3HAYCHMIO U PACHIO=
Toxenuio B ob1ueit cxeme ropoacKoro Bo,uor*'poao.ua HaCOCHBie CTAHLMHU TIOApa3-
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IeN%10TCA Ha CTAHLMH NEPBOTO H BTOPOro (MHOIZAAa TPETHEro) MOAbEMA, MOBLICH-
TEJIbHBIE CTAHIHH (IOAKAYKH).

CTaHUMM BOHOMOATOTOBKH MpeAHa3HayeHb! 411 00paboTKM NpHPOAHOH Bo-
Ibl nepex mojaveii ee norpeburensm. Meron obpaboTku BOALI, COCTaB U pac-
YeTHbIE NapaMeTPhl OYMUCTHBIX COOPYKEHMH, a TAaKKe PacyeTHBIC J03bl pearcH-
TOB YCTAHABJIMBAIOT B 3aBUCHMOCTH OT Ka4yeCTBa BOJbl B HMCTOUHHKE BOJO-
CHaOXEeHHs, Ha3Ha4YeHHA BOAOIPOBOAA, MPOH3BOAMTELHOCTH CTAHLMH M MECT-
HbIX ycioBuit. Haubonee pacrmpocTpaHeHHEIMH METOAAMH OYMCTKH BOOb! SBJIA-
erca ocBeTIIeHHe U 06e33apaKuBaHHUE.

OcBeTineHHe MOXKET OCYILECTBIATHCA OTCTAaMBaHHEM BOALI B OTCTOMHHMKAX,
APONYCKOM €€ Yepe3 B3BELICHHBIN 0 0caaka B OCBETIHTENIX H (PUILTpOBa-
HHEM 4Yepe3 3ePHHCTYIO 3arpysky B ¢unbTpax. [lna ynydllueHus mpolecca OT-
CTaUBaHHA NMPUMEHAIOT KOaryJIupoBaHHe, T.€. BBOJAT B BOLY XHMHYECKHE PEarcH-
Thl (KOAaryjAHThl), KOTOpbie, B3aUMOIACHCTBYS C MEILYAHLUMMH KOMIOHIAHLIMH
YACTHLIAMH, HaXOMAUMMUCA B BoJie, 00pa3ylOT arperarhbl CAMIILMXCA HaCTUl] B BHIE
XJIOMbEB, ORICTPO BNANAKLIMX B OCANOK.

O6e33apaxKuBaHHe BOJbl OCYLUCCTBILIIOT ¢ LIEBIO YHHUTOXKCHHA GakTepuii,
rnaBHeiM ofpaszoM, naroreHHbX. Haubonee pacnpoctpasHeHHuIMM crocofaMu
obe33apaXKMBaHUA ABIAIOTCS XNopHpoBaHHe H 6axtepuLmaHoe 0bnyueHHe. HHo-
rAa NpUMEHAETCA crieuransHad o6paboTka BOAb (B OCHOBHOM MOA3EMHBIX BOA).

Takum o0Opa3oM, oUMCTHAd CTaHUMA (CTaHUMA BOAONIOAIOTOBKH) IIPENCTAB-
nsger co0oi KOMIUIEKC COOPY)XeHHH, B KOTOpPBIX BOAa NOABEPraeTcA OMMCTKE,
npuobpeTtas KauecTBa M CBOCTBa, HEOOXOMMMBIE TOTPEGHTEIO.

Jdnda nonyyeHus BOAB!I MHTHEBOIO KauecTBA NMPH MCIOIH30BaHUH IIOBEPXHO-
CTHBIX HCTOYHHMKOB, KaK IPaBHJIO, HCOOX0IMMO OCBETICHUE, 00eCLBEYHBAHHE H
o6e33apa)KHBaHUE BOARL. .

B Hacrosiee BpeMsa Haubojlce pacHpOCTPAHEHHI TPH TEXHOIOTHYECKHE
CXeMbl OCBETIEHHA, o0ecuBeunBaHug U 00e33apaKUBAHUA BOABI, ITHMH CXEMa-
MH NIPeAyCMaTPHBAIOTCA CIEAYIOL{HE COOPYKEHHA.

Cxema (a):

— CMECHTEJIb;

— KaMepa XJionbeoGpa3oBaHus;
— FOPH3OHTAIbLHBIA OTCTOHHHK;
— GuIbTpHI;

— pe3epByap YHMCTOM BOJRI.

Cxema (6):

— CMECHTEbD;

— OCBETIMTEIE CO B3BEIICHHBIM CIOEM OCalKa,
— (PUIBTPBI;

— pe3epByap YUCTOH BOJBI.

CxemMma (8):

— CMECHTENb;
— KOHTaKTHBIA OCBETIHTENb,
— peé3epByap YHMCTOM BOABI.



Puc.l.2. PealcHTHHIC TEXHOMOMHHC-
ckHe CXeMbl YTYYLIEHHA KauecTa
gO/ibl ¢ OTCTOHHHKAMH (a), ocsernpTe-
AAMH CO C70EM B3BEIICHHOTO OCajixa
6), MHKPOPHILTPAMH H KOHTKTHBIMH
ocpermHTensMH (8):

1, 11 — noJa4a HCXOJIHON BOAbI

oteox o0paboraHHON BOfbI,

2 — KOHTAKTHAA KaMepa,

3 — YCTAHOBKA JUIA YIICBAHHA

# GTopHpOBAHIA BOIEL,

4 — XnoparopHas;

5 — Daky KOarynsHra,

6 — BEPTHKAIbHLIH CMCCHTCb;

7 — KaMepa XionbeobpasoBaHus;

8 — rOPH3OHTAMLHEIA OTCTOAHMK CO
BCTPOEHHBIMH TOHKOC/IOHHBIMH
MOTYRAMH,

9 — cKkophii QunbTp;

10 — pesepByap YHCTOIl BOABL;

12 — OCBETIMTEIb CO CNIOEM BIBCLLICH-
HOMO OCAZIKA H €10 PELHPKYNRiHei;

13 — mukpodunsrp;

14 — xodrakTHul oceernHTens KO-3.

Bce Tpu cxembl MpeaycMaTpUBalOT B COCTABE CTAHHMH BOLNOMOATOTOBKH
HaJIH4He peareHTHOro uexa. M3 Hero B cMecHTENb NOCTYNAIOT PEareHTbl [if
OCYILECTBCHNA KOATYJIALIMH.

O6e33apaxkuBaHKHe BOABI BO BCEX TPEX CXEMaX OCYLIECTBIAETCS MYTEM €€
XNOPHPOBaHUA NEpex NOCTYIUICHHEM B pe3epByap YHCTOH BOADL.

CraHUMH BOJOMOArOTOBKH € FOPH3OHTAJIbHBIMM OTCTOAHMKAMH HMEIOT
NPOH3BOAMTENLHOCTD, KaK NPaBuio, cBbiitte 30000 M*/cyT M NpHMeHAIOTCH A
06paboTku McXoaHOH BOAKI ¢ MYTHOCTBIO A0 1500 mr/n. Ilpu 3ToM B GonbIunu-
CTBE cAy4aeB KaMepbl X10nbeoOpa3oBaHua NMpeaycMaTPHBAIOTCA BCTPOSHHBIMH B
TOPH3OHTANBHBIA OTCTOMHUK.

ITo BTOpOI# cxemMe pexoMeHAYETCA YCTPAHBATh CTAHLMM HPOU3BOJHTENBHO-
cThiO cabime 5000 M’/CyT Mpu MyTHOCTH MCXOAHOM BOAM B npeacnax ot 50 no
150 mr/n.

Craduus BOZOMOATOTOBKM MO TpeTheH cXeMe MOXHO YCTpauBath M0G0l
npousgoaMTenbHOCTH. [IpH 3TOM McxoaHas BOAa AOKHA WMETh MYTHOCTh HE
Gonee 120 mr/x.

Hcxonnas Bona BO BCeX TpEX CRyqasX AOKHA XapaKTCPH30BaTHCA LIBETHO-
CTei0 Ao 120° C. 3anacHble H pery/lupyioliHe €eMKOCTH B CHCTEMax BOJOCHa0xe-
HMA mpefHa3Ha4aloTCA M4 XpaHeHUs 3anacoB BOAbI, perynMpoBaHHs NMOAAYM U
Pacxona Bogpl, a Takke obecnieyeHUs HeOOXOAMMEIX HAMoOpoB. B 3aBHCHMOCTH
OT MECTa pacrojioKeHHs B CUCTEME BONOCHaGKeHHA €eMKOCTH MOTYT BBINOJHATH
OIHY WM HECKONbKO (QyHKUHMHA. B cucreMax BomocHaOKEHHA HACCACHHBIX MyHK-
TOB B KayecTBe €MKOCTel, KaK IPABWIO, [IPUMEHAIOT pe3epByaphl H BOJOHAMNOp-
Hble GaiHy.
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BonoxanopHas GaifHA COCTOMT M3 CACAYIOLIHX OCHOBHBIX 3/IEMEHTOB:. BO-
JoHanmopHoro 6aka, MOAJEPXKMBaIOLIeii KOHCTPYKLUHH CTBOJIA H YTEIULAIOLLETO
miaTpa BoKpyr 6aka. BonoHanopHsle 6aliHi MOTyT 6bITh Xene300eToHHbIE, KHp-
NUYHbIE, META/UTMYEeCKHe H AepeBaHHBIE. Ponb BoAOHamOpHHX OaieH Moryr
BBINIOJIHATL NMHEBMAaTHUYECKHE BOAOHAMOPHO-peryaupyioline ycTaHoBkd. Ho H3-
3a 6ONBIUMX IKCIUTYTALHOHHLIX 3aTPAT HX IIPUMEHAIOT PERKO.

PesepByapsl ciyxaT g XpaHEHHs 3alacoB BOIbl H B 3aBUCHMOCTH OT Ha-
3Ha4Y€HUs MOTYT OLITh PACHOJIOXKEHE! B Pa3NUYHBIX MECTaX CUCTEMb! BOAOCHAO0-
KeHus. PesepByaphl cOOpYKalOT NPEUMYIIECTBEHHO B USIAX:

1) npuema M XpaHeHHA BOJbl MOCTYAAIOIIEH OT HACOCHBIX CTAHLMM Mep-
BOr'O Mojbema, GUNbTPOBANIbHBIX CTAHLMI WIH PAHOHHBEIX BOAOHPOBO-
II0B H NMOJaBaeMOii fjajice HACOCHBIMY CTAHLIMAMH BTOPOTO NMOTBEMA;

2) npueMa cBexei BOIbl, MTAOLIEH cHcTEMBl 00OPOTHONO BOROCHAGKEHHUS;

3) xpaHeHHs peryaMpymoiIero obbeMa Bokl H NOAJCP)KaH!SA HANOpa B CETH;

4) xpaHEHHA IIPOTHBOIIQXKAPHBIX H AaBAPHIHHBIX 3aMACOB BOJIBI.

EMKOCTb pe3epByapa 3aBHCUT OT €0 Ha3HauY€HHA U NPOHM3BOJUTENIBLHOCTH
cHcTeM BogocHabkeHns. PezepByaphl BBIUIOMHAIOT MPEMMYUIECTBEHHO M3 XKele-
306€eTOHa KpYTJIOi WM NPAMOYTOJLHON (GOpMEI B IUIAHE.

Jl1a TpaHCHOPTHPOBaHUA BOJABI OT HMCTOYHHMKOB K O0OBekTaM BopocHabxe-
HHMS CIY)XaT BOJAOBOABL. VX BHIMONHAIOT M3 ABYX wiH Goee HUTOK TpyGOmpoRBo-
AOB, YKIaJbIBAEMbIX NMapaUICABHO ApYr Apyry. A nojayu BoAbl HENOCPEACT-
BEHHO K MecTaMm ee MoTpebiieHus (KHIbIM 3[aHMAM, LieXaM MPOMBILUTEHHBIX
NPEANPHATHIH) CIY)XHT BOJOIPOBOJHAA CETh.

Ilo xoH}urypauud B [IaHE BOLONPOBOAHBIE CETH MNOAPasAENAIOTCA Ha
KoJIbLieBble (3aMKHYTBIC) M TYNUKOBHE (pa3BeTBaeHHbIe). [Ipu TpaccHpoBKe Jin-
HMH BOLOMPOBOAHONH ceTy HeOOXOAMMO YUYMTHIBATH ITUIAHHPOBKY o0BeKTa BOAO-
cHabXeHNA, pa3MellieHHe OTAENbHBIX NoTpebHTeneH Boayl, peibed MECTHOCTH U T.A.
Tynuxossie BOOONPOBOAHBIE CETH BHIMIONHAIOT M HeOOIRINX 00BEKTOB BOJO-
cHabokeHHs, JONYCKAIOLIHX NepephiBbl B CHabXeHuH BOLOi.

Konbuesble BoJOIPOBOAHBIE CETH BHITIONHAIOT IpH HeobxoaumocTH Gecme-
peGoiiHOro BOAOCHAGXEHHSA, YTO IapaHTHPYETCA B JAHHOM Clly4ae BO3MOXKHO-
CThIO JBYCTOPOHHEIO NUTaHMi BOAOH mwoboro nmorpeburens. IlporskeHHoCTh H
CTOMMOCTD KOJIBLIEBRIX CETei 60MNbIlE, YeM TYITHKOBBIX.

B ropoackux M npoM3BOACTBEHHLIX BOAONPOBOAAX, KaK IIPaBHIIO, IIPUME-
HAIOT KOJbLEBbe ceTh Onaroaapa ux cnocoGHoctH obecrieuuBaTts Gecnepeboii-
HYI0 11oAaqy BOAbl. B rIpoTHBOMOXapHBIX BOJONPOBOAAX YCTPOIICTBO KONbLEBOI
cetH obsa3arennHo.

B soaonposoaHo#l ceru pa3nHyalOT MAaruCTpajbHbie (IMaBHbIE) H pacnpe-
NeNUTeNbHbIE (BTOPOCTENEHHEIE) JIMHUM. Pacuer POBOJAT TONBKO IJI1 MAarucr-
PanbHbIX JHHUHA. B KOJNbUEBBIX CETAX YCTPauUBAIOT TAKXKE IEPEMBIYKH, fApeaHa-
3Ha4YeHHble B OCHOBHOM MUIA MepepaclipeleNieHus BOAbI MEXIY MarucTpaliMH
NpPH aBapHH HAa OAHOMN U3 HHUX.

B cootserctaun ¢ yxazanuem CHHuII 2.04.02-84 (nynxr 8,5) Bogomnposoa-
Hbl€ CETH AOMKHBI YCTPAUBATHLCH KOJIbLIEBBIMH., '
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TyNHKOBbIE IHHHH BOAOIIPOBOAOB AONYCKACTCA MPUMEHATD:
— ANA NOA2YH BOABI Ha MPOM3BOACTBEHHbIE HYXKAbl NpPH IIEPEPHIBE Ha

BpCMA JIMKBHAALIHH aBapHH,

—~ QN4 NOAaYM BOABI HA XO3AHCTBEHHO-NMTHEBHIC HYKAH NMpPH AHAMETpeE

Tpy0 He Buiute 100 MM;

— In4 NoAavYu BOAbI Ha NPOTHBONOMXAPHBIC HIH XOSHﬁCTBCHHO-HpOTHBO-

noxapHble HYXbl NPH MUIMHE JUHUHA He Bhille 200 M (He3aBUCHMO OT
PacX0Aa BOALI Ha NOXKaPOTYLICHKE).

Boaoroabl, KaK MpaBUi0, JO/MKHB NMPoOKIanbiBaThcd BONH3M AOpOr ¢ yue-
TOM TPaHHLl 3€MJIETIONL30BAHKA U ceBoOGOpoTOB. TIpH 3TOM MId CHIDKEHHA Ha-
nopoB BOJAOBOANI (a8 TakKe MarMCTPajbHbIE JHHMM CETEH) B mpejenax TPacChl
PEKOMEHAYETCA MPOKAa/IbiBaTh N0 OTHOCHTEILHO BOIBEILICHHBIM OTMETKAM Me-
CTHOCTH. YKIOH BOZOBOAOB W JIMHMH BOARONPOBOAHOM CeTH J0JDKeH OLITH He
menee 0,001 no HanpaBieHHMIO K BBINYCKY; NPU TUIOCKOM peibede MECTHOCTH
YKJIOH TpYOONpoBOAOB MOXHO YMeHbUIaTs 20 0,0005.

TpySonpoBoasl BOAONPOBOAHOH CETU CAEAYET NPOKIAALIBATH BAONL IPO-
e37I0B NPAMOJIMHEHHO, NMapaUIENbHO JHHHAM 3aCTPOiKR, M0 BO3MOXKHOCTH BHE
OeTOHHBIX M acanbTOBBIX MOKPHITUH; MEPECEUECHHE NPOE3AOB CIEAYET OCYlle-
CTBJUITD MOJ NPAMEIM YIJIOM.

BoponposogHas ceTh COCTOMT U3:

— TpY0;
— (paCOHHBIX YaCTEH;
— apMaTypsbL

[ ycTpoiicTBa ceTH NPHMEHAIOT CIEAYIOIME TUIb TPYO:

— YYI'yHHBblE, NOAy4WwIM HaubGonee nMpokoe HcnoiboBaHue (@ 65-300 mm

(FTOCT 21053-75); (@ 65-1200 mm (ITOCT9583-75) nna maBneHus a0
1 MIla). Mx npumeHeHre aomycKaeTca JUiA CeTell B MpeAcsax HaceleH-
HbIX IYHKTOB, TEPPUTOPHI MPOMBIILICHHBIX M CEIbCKOXO3AHCTBEHHBIX
HpEANPHATHH;

— CTAJILHLBIC 'I'pyﬁbl NPpUMEHAKOT B HCKIIOYHTENLBHBIX CAYUYadX H MpH COOT-

"1 T

BETCTBYIOIIEM TEXHUKO-3KOHOMHYECKOM o0ocHOBaHuM. VX ycTaHaBnu-
BalOT Ha yuacTKax c aasieHueM Oonee 1,2 Mlla, a Tarxoke noa xxene3Hoi
JOpOroii;

acbecToueMeHTHbIe TpYOb! AHaMeTpoM A0 500 MM NpHMEHAOT NpH pa-
Gouem nasnenuu P, = 0,6; 0,9; 1,2 MIla. Ux npeumymecTsa cocToar B
CICAYIOMIEM: MPOYHOCTh, CTOMKOCTh K KOpPO3HH, HeOONblLIAA Macca,
rmaaKne creHKH. HepocTaTok 3akniodaercd B UX Masioi COMpOTHBAsC-
MOCTH yAapaM ¥ AMHAMHYECKHM Harpy3kam;

xesne300eroHHble TPYOhl TaloKe MPHMEHSAIOT AN YCTPOHCTBa BOAOIPO-
BoaoB (& 500-1600 Mm). Oun obnanaoT KOPpO3MOHHOH YCTOHYHBO-
CTBIO, ABJAIOTCA JOUINEKTPUKAMH, CNOCOOHBI COXPaHATH B YCIOBHAX
JKCIUIyaTallMu [IAAKyK NOBEPXHOCTb, YT0 00eCneunBaeT MOCTOAHCTBO
MX OPOMYCKHOH CHOCOOHOCTH, MMEWOT MEHBIIYX) METAJUIOEMKOCTh M
3HAYHTEAbHYIO A0JIroBevyHocTb. HO OHM HMMeET pAX HEAOCTAaTKOB: TH-
KeJIBIe, TONICTOCTEHHKIC,

21



— IUIACTMACCOBBIE TPYOB MMEIOT PAA NMPEUMYHIECTB: HeGOJbIIAA Macca,
HeGOIIBLUIOE THAPABAMYECKOE CONPOTHBICHHE, 60NbLas KOPPO3HOHHAS
CTOHKOCTb, AOCTaTOYHAasA MPOYHOCTb, AOJIOBEYHOCTb. B xauecTse He-
NOCTAaTKa 3THX TPY6 ClefyeT OTMETHTh UX 60abLIOH KOIDGHUMEHT -
HEHHOro PacCIUIMpEHHA, MOABEPKEHHOCTh CTAPEHHMIO, HEBLICOKOE COMPO-
THBJICHHE pa3faBiIMBaHHIO. B HacTodwee Wi CeTCH XO3AHCTBCHHOTO
BOAOCHAGKEHUA PA3PeLICHO NMPUMEHEHHE TPYO M3 NOMMITHIACHA BBICO-
ko (TIBIT) u uuskoit (IIHIT) mwiorHocTy, nonunponuiena (I1I1). Ilpo-
MEIUIEHHOCTS Bhimyckaer TpyOst u3 IIBIT (TOCT 18599-73) u ITHII ¢
AWaMETPOM yciioBHoro npoxoaa @10--150 mm, P, = 0,6; 0,9; 1,2 MIla.

Jns HopMaTHBHOI JKCIUTyaTaLUH BOAONIPOBOAHOM CETH Ha HEH ycTaHaBau-
BalOT C/IEAYIOLUYIO apMaTypy: 3allOPHO-PErYIMPYIOUIYIO (3aJBHXKKH, BEHTHJIM),
BO03a00pHY10 (Bo103200pHbIE KOJMOHKHM, KPaHbl, NMOXKApHble THAPaHThI), NPeEo-
XPaHHUTEAbHYIO (IPEAOXPAHHTENbHBIE KIANaHbl U BO3AYILHbIC BAHTY3ht).

3a/BHXKH CY)XKAT IS PETYJMpOBaHUS pacnpeAcncHus pacXoioB BOAbI N0
CETH U OTKJIIOYECHHA Y4aCTKOB CETH [UIA OCMOTpa U peMoHTa. IIpuMeHAEMBIC B
NpaKTHKE 3aBHKKHU MOAPA3ACIAIOT Ha MapajUienbHble ¥ wiHHOBbIE (16), oba
THINA MOTYT ObITh C BHIABHXXHBIM H HE BHIABMKHBIM ILNTHHACICM.

Jinsa 3a60pa BOABI M3 CETU C LIEJIBIO NOXKAPOTYIICHHA PHUMCHAIOT THAPAHTHL,
OHM OLIBAIOT MOA3EMHBIC H Hapy>XHbIC. | MAPaHTh! YCTaHABIXBAIOT B CMOTPOBBIX
KOJOAIAaX Ha (PaCOHHBIX 4acTAX (MOXKapHBIX MOACTaBKaxX). PaccTosnue Mexay
CHApaHTaMH Ha ceTH A0DKHO ObiTh He Oonee 100 M. CxomneHue Bo3ayxa B BO-
AONMPOBOAHOM CeTH Hapyuiaer €¢ paboty. Jlna Brinycka Bo3gyxa B BO3BBILIEH-
HBIX TOYKAX CETH YCTAHABIMUBAIOT BAHTY3hI.

B NOHMXEHHBIX MECTaX CETU YCTAHABNMBAKIOT BHIMYCKH, MpPEACTaBIAIOLING
co6oii natpybku, npuMmKalomue Kk HiwxHeit yactu Tpy6. Ha Bhimyckax ycraHaB-
NUBAIOT BEHTWIM. BBINYCKH Cay»aT JUIE ONOPOXHEHUA TpyO H 0TBOAA BOALI [IPH
IIPOMBIBKE.

Ha BOaonpoBOAHOM CETH YCTaHABIUBAIOT TAKOKE [PEAOXPaHUTENbHLIC Kia-
MaHpl, HCKIIOYAIOUIHE MOBBILUCHHE HABJICHHA CBEPXAOMYCTUMOrO, 0OpaTHbIC
KIanaHel JOMYCKaKOMKE ABHKCHUE BOAbI TOJBKO B OJHOM HAaMpPaBJCHHH M pe-
AYKUHOHHBIE KNaMaHbl, CAYXKALWHE AJIA NMOHHXKXCHHA IABACHHA HAa OTACHLHBIX
y4acTKax CeTH.

OCHOBHBIMH COOPYXEHHAMHU Ha BOAOIIPOBOAHOM CETH ABNAIOTCA:

— CMOTPOBBIE KOJIOALBI;

— MepexoAbl 1101 Xene3HbIMU H aBTOMOOHABHBIMM JOPOraMH;

— JoKephl (MEpEexoAsl o pexaMu);

— HaJ(3eMHbIE MIEPEXOADI.

Jna nepeceyeHUA aBTOMOOH/IBHBIX HIIM XKENE3HBIX JOpor TpyOONpPOBOALI, KaK
IPaBUIO, AO/DKHA] ITPOKIAABIBATHECA 10 MOCTaM MM B Tpy0ax o HachIIAMH.

[IpH HEBO3MOMXHOCTH WIH HEUEACCOOOPa3HOCTH HMCMOJIb30BAHHA 3THX CO-
OpYXeHHH, TpyOsl pasMeutaoTca B QyTnspax ¢ ycTaHOBKOH 3aJiBHKeK mo obe
CTOPOHBI OT nepexoa.
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Puc. 1.3. llepexon BOAONPOBOAOM B GYTIAPE MO HKENEIHOROPOKHBIMH MYyTAMH

[nyOuHa 3a/I0)KeHHUsT BOAONPOBOAHLIX TPYO 3aBUCHUT OT IIIyOHHBI IpOMEp-
3aHHA TPYHTA, TEMNCPATYpPE! BOAL B Tpy6ax H pexuMa ee nojayH.

nybuHa 3anoxennsa Tpy6 AomkHa OmTe Gosblle pacyeTHOM rMyOHHBI Mpo-
mep3anud rpyHTa: npu d < 300 mm Ha d + 0,2 M; ipu d < 600 mm na 0,3d; npu
d > 600 MM Ha 0,5d.

OpHEHTHPOBOYHO TTyOMHY 3aJi0XEeHHS TPYD MOXKHO NPHUHATL. B CEBEPHBIX
paifonax 3--3,5 M; B cpeaineii ronoce 2,5-3 M; B I0XHBIX paioHax 1-1,5 m.

1.7.3. Bubop pesxcumoe nompebaenus u nodadu 600n

1.7.3.1. Onpedenenue pacuemnvix pacxodos 600sl

PazMephl OTAENbHBIX COOPYXEHHI, YHCI0 H MOIHOCTh HacocOB, 00beM Ha-
NOPHO-PErYIHPYIOIIMX €MKOCTEH, AnaMeTp TpyO B cHCTeMe BOAOCHaOKEHHA
onpeacaAIOT HCXOAA M3 3aaHHBIX HATPY30K JUIA 3THX 3/IEMEHTOB.

Harpysku npeacrasiaior coboit pacyeTHbIC KOJIMYECTBA BO/AbI, KOTOPBIE ITH
3MCMEHTHl JO/DKHBI MOAAaBaTh MM TPAHCHOPTHPOBATh B CAMHHILY BPSMEHH, ak-
KyMYyJAHPOBAaTh HJIH XPaHHTb.

Harpy3ky TOro Miu HHOIO 3A€MEHTa PACCYUTHIBAIOT MCXOAA M3 00IIero Ko-
JM4ECTBAa BOABI, N0JaBaEMOil CHCTEMOH BOJOCHAOXEHHA U pexuma paboThl 3T0-
IO 3JIEMEHTA.

OOwuii pacxoa BOAB, MOJABACMOIt CHCTEMOH BOHOCHaOXEHHMA, HAXOAHTCA
B PE3yNLTaTe y4€Ta BCEX BHROB BogonoTpedurencii. K stum norpeburenam or-
HOCATCA:

— HaceneHue, moTpebaAoniee BoAy Ad YAOBICTBOPEHUS XO3AHCTBCHHO-
MHTHEBRIX HYXT;

— [POMBILUIEHHbIE MMPEANPHATHA, HUCIIOIB3YIOIIKUEC BOAY B TEXHOJIOTHYE-
CKHX Ipoueccax, Ul CAaHHTApHO-THMMEHHYECKMX, MHTLEBBIX M XO3AHCT-
BCHHBIX HYX];

— XKWIHIHO-KOMMYHANIbHEIE NIPEANPHATHSA, [IOTpedasIonIMe BOAY Ha MOH-
KY YAMI] M IUIOL@AJIH, TaKKe Ha NOJHBKY 3¢/ICHHBIX HaCaXKICHHUH;

— NPEANPHATUA MECTHOH MPOMBIILLICHHOCTH;

— cayx0a noxapoTyLUeHHS.

Pacuernpiit (cpennuii 3a rog) cyTouHbtit pacXof Oeym» BOIBI (M*/cyT) Ha xo-
3AHCTBEHHO-IIMTLEBBIE HYX/IBI B HACEIEHHOM MYHKTE OIpeAeaseTcs o Gopmyre:

Tae 9, — ynenbHoe sosonoTpeGuenue (HopMa), 1/(cyT. 4en); N, — pacyeTHoe
HHCIO XuTenell ¢ pasnuuHOii cTeneHslo GnaroycTpoiicTsa, den.
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3uaueHne BeNUUUHBL N, (Y€1) ompeaAcNieTCa O BHIPAKECHHIO:
No=Px F, (1.13)

TH€ Py — IUVIOTHOCTh HACENCHHA B OTACIBHBIX paHOHAX HACEJNCHHOTO IMYyHKTa,
uen./ra; F — miomaip TeppHTOPHH OTACIBHBIX PaiiOHOB HACC/ICHHOIO MYHKTA, Ia,

Fogy=279 Ta;
F;: Fy=2:3 — no 3aaHuIo, CI€ROBATEIbBHO
F;=112ra;
Fy=167 ra.
IInOTHOCTH HACEACHUA U3BECTHA N0 3aJaHHUIO:
Pt = 360 uyen/ra;
Pacz = 280 yen/ra;
Yucno xurenei kaxaoro paioHa Beiyrcisercs rno gopmyne (1.13).
N,.= 112 - 360 = 40320 uen;
N,= 167 - 280 = 46780 yen.

Vaenbnoe BojonotrpebGacuue (Hopma), JI/cyT.dei. IIPHHHUMAETCA MO
CHull 2.04.02 — 84.

q:= 340 n/cyr.uen.;
q:= 220 /cyT.uen.

PacderHni#f CYyTOUHEIH pacxoll BOALI HA XO38HCTBEHHO-NHUTBEBHIC HYXAbI
onpeaenaerca no (1.12):

O/ cymm = 340 - 40320/1000 = 13708,8 M*/cyT.;
Q3 cymm. = 220 - 46760/1000 = 10287,2 M’/cyT.;

02 cvmm.obu, = 23996 M/eyT.

[ NMpOEKTHPOBaHMA CHCTEMBI BOAOCHAOXEHHA CBEIAEHHH O CpelHecyTo4-
HoM BogonorpeOneHuu Mano. CucreMa Ao/DKHZ 00ecneyHBaTh MOTPeOHOCTH
HaceJICHHA B MO0O0H MOMEHT BPEMEHH, B TOM YHCIE U B CYTKH MaKCHMAaJNbHOTO
BOJONOTpeOaCHH.

PacyeTHble pacxoas! BoAL B CYTKH HaWOONLIIErO ¥ HAMMEHBLICTO BOHOIO-
TpebJieHHA CIEeNYeT ONpelenaTh no popmMynam:

Qc:vm.min. =K cym.min. Qcym.nu- (1.15)

rac K om — KO3)PHLUHEHT CYTOUHOM HepaBHOMEPHOCTH BOAONOTpebneHHa, on-
penensexca no CHull 2.04.02 - 84.
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K cymmax. = 1,2;
K cymmin. = 0.,8.
Qleymmar= 1,2:13708,8 = 16450,56 m*/cyT;
Q'cymmin= 0,8:13708,8 = 10967,04 m*/cyT;
Qreymmar= 1,2:10287,2 = 123446 M’/cyT;
Qlommin=0,8-10287,2 = 8229,76 m*/cyT;
Q om maxotu, = 28795,2 M*/cyT;
Q cym minotie, = 19196,8 M/cyT.

Pe3ynbTaThl pacu€TOB 3aHOCHM B mabn. 1.

Tabauya 1
Pacxoabl BOAB] HA XO3AHCTBEHHO-NTHTLEBLIEC HYKIbI HACEICHHS
=
g
o Z 2
=
5 & = ;E % E
= = @ = o
o 3 g 8 2 o A
.2 5| &, | 85| EF '
= = 25 A X = - |
S1E8aq| 28| 58 | £3 S8 z S
sS85 Eg| i7 | 83| %% 3
|25 84| 3 S g S
a o = = - é e
& g s S -
= | |§
2 | 3
-9
an max Kq-.-h Qqn.- Qmm Qo—-.ll
12 360 40320 340 1,2 0,8 13708,8 | 16450,56 | 10967,04
167 280 46760 220 1,2 0,8 10287,2 | 1234464 | 8229,76
acero | 279 87080 23996,0 | 287952 | 19196,8
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PacueTHble 4acOBLIE PACXOAb! BOALI HEOOXOAHMO ONPEAEIATE NO GopMynam:

=K /24, (1.16)

-t.mach;m.max.

qq.ml'n. = K"-Mfﬂ-QC}m.min. /24 . (117)

rae K, — ko3 uuHeHT YacoBoi HEPaBHOMEPHOCTH, ONPEACIAECTCS MO BRIpaXe-
HHAM!

Q'I.Mﬂx.

Kq_max. = 6”!01. 8

K

max. ?

u.min, = 6ml‘n.8mfn. "

me 6 . =12-14, ¢, =1,15/1,16;

6. =04-06 &, =0,6/07.
Torna
K, . =138,

K, . =024

u.min.

Haxonum 4acoBbie pacxoAnl BOJEL HA XO3AHCTBEHHO-NIMTHEBBIE HYXIBI Ha-
CE/ICHHA JUIs KaXK/10TO padoHa:

D romee =1,38°16450,56/24 = 945914 [u,
Dromin. = 0,24-10967,04/24 =109,67 2’ [u,

@roms =1,38-16450,56/24 = 94591 1’ [u,
Tromn, = 0,24-8229,76/24 = 82,30 1 [u,
Q.maeog, = 16557328 [,

O rin o, = 191,97 46 [u.

Pacxoa BOAK Ha NOMMBKY YNHL, MPOE3N0B, IUIOIEANCH H 3EIEHRX Hacax/ae-
HUH B HAcCHCHHBIX ITYHKTaX H Ha TCPPUTOPHH MPOMBIILICHHBIX NPEANPUATHI
OIIpefie/ATCS ¢ HCTIONb30BaHUEM HOpM, npuseaeHHEIX B CHull 2.04.02-84.

Qcym.nm. = loqum.Fno.u.’ (118)

3
T/ Guos. — HOPMA PACXOAA BOJIbI HA MOAUBKY, JVCYT.M; Fp, — MONMBacMan io-
maake, ra.
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Gron U Foy, IPUHEMAIOTCA 110 3343aHHIO.
Qna.w‘= 0!75;
Fron=0,3F 35,= 0,3:279 = 83,7 za,

TOTHAa
Q omnon, = 10-0,75-83,7 = 627,75 s’ /eym;

F

noaf

=336za; Q

omnonl = 292 M/cym;

F,., =501z Qcymm , =375,75 > cym.

Pacxoa BOAbl HA HYXAL! IIPEANPUATHA MECTHON NMPOMBIUUICHHOCTH IPHHM-
MaeTca CIeaAyIOLHM 00pasoM:

Qcym..u.ﬂ. = 6Qcymmax ? (l . 19)

rae & — K03 puumeHT, npuHuMaeM, & = 0,1, Toraa:

O.mnm. = 01-28795,2 = 2879,52 2 fcym;
Q.pmrens = 0.1:16450,56 = 1645 M/cym;

Oz = 0.1:12344,64 =1234,46 1’ /cym.

Pacxon BoAbl Ha HYXJbl IIPOMBINIACHHBIX NPEAIPHATHI ONPEACIIACTCA CHe-
AYIOLMM 00pazoM:

Qoymnnt = 0020, pin - (1.20)
Qomanz = 0120 a2 (1.21)
Qmnns =0,02:16450,56 = 329 a’/cym,
Oz = 0,12-12344,64 = 1481,36 s /cym;

Qcym.u.n.oﬁq. =181 0,36M3/cym.

Ilpunse pexxuM BoaoOnOTPeONECHUA, OCYIUECTBIISETCA 3aTeM pacipele/IeHHe
CYTOYHLIX paCXOAOB BOALI MO YacaMm CYTOK. Pe3ynbTarhl pacueToB 3aHOCATCA B
maébn. 2.
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PacupenejeHue pacxoaos Bo/ibl M0 4acaM CYTOK

Tabruya 2

i g2
$§§ Dol B3| gl i,
’é E : 5 € 5 2 g : = 5 s 2
2 BEE az | ZE L 19e
g % 3 3 = = “2E ©
3 2| z¢ =
= | i3
B% § g §- B%
Oom :m Go, M/ e S = Nl Ne2 P L O e
0-1 2,5 719,88 26,156 119,98 13,71 61,72 941,44 2,76
1-2 2,65 765,07 26,156 119,98 13,71 61,72 984,64 2,89
2-3 2,2 633,49 26,156 119,98 13,71 61,72 835,06 2,51
34 2,25 647,89 26,156 119,98 13,71 61,72 869,46 2,55
4-5 3,2 921,45 26,156 119,98 13,71 61,72 1143,02 3,35
5-6 3,9 1123,01 26,156 119,98 13,71 61,72 1344,57 3,94
6-7 4,5 1295,78 26,156 119,98 13,71 61,72 1517,34 4,45
7-8 5,1 1468,55 26,156 119,98 13,71 61,72 1690,12 4,95
8-9 5,35 154054 26,156 119,98 13,71 61,72 1762,10 5,17
9-10 5,85 1684,52 26,156 119,98 13,71 61,72 1906,08 5,59
10-11 5,35 1540,55 26,156 119,98 13,71 61,72 1762,11 5,17
11-12 5,25 151176 26,156 119,98 13,71 61,72 1733,34 5,08
12-13 4,6 1324,58 26,156 119,98 13,71 61,72 1546,15 4,53
13-4 44 1266,99 26,156 119,98 13,71 61,72 1488,56 4,36
14-15 4,6 1324,58 26,156 119,98 13,71 61,72 1546,15 4,53
15-16 4,6 132458 26,156 119,98 13,71 61,72 1546,15 4,53
16-17. 49 141097 26,156 119,98 13,71 61,72 163253 4,79
17-18 4.8 138217 26,156 119,98 13,71 61,72 1603,74 4,70
18-19 47 359,37 26,156 119,98 13,71 61,72 1574,94 4,62
19-20 4.5 1295,78 26,156 119,98 13,71 61,72 1517.35 4,45
20-21 4,4 1266,99 26,156 119,98 13,71 61,72 148855 4,36
21-22 4,2 1209,40 26,156 119,98 13,71 61,72 143096 4,19
22-23 3,7 1065,42 26,156 119,98 13,71 61,72 1286,98 3,77
2324 | 25 | 71988 | 26,056 | 11998 | 13711 | 61,12 | 94144 | 2,7
BCEro 100% 28795,2 627,75 2879,52 329 1481,96) 3411277 100%
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Puc.1.4. T'papuk sogonotpebneHHS HACENSHHOTO IYHKTA

1.7.3.2. Buibop pescumos pabomet omoenbHbix coopyaiceru
cucmemsl 8000CHABICEHUA

Ilpu HazHayeHUM peXKHMMOB PaboTh! HEOOXO0AUMO UMETH B BUAY, YTO BCE CO-
OpYXEHHS CHCTEeMbl BOROCHAOKEHUA NO/KHBI OBITh paccuMTaHbl Ha paboTy B
CYTKM MAaKCUMAaJIbHOI'Q BOAONOTpeOneHus (npu qu,,,,,.,,,,,,). Pexwum pabotsl BOZO-
OPUEMHBIX COOPYXXCHHI, HACOCHOH CTaHLMH fIEPBOTO MOXbEMa M CTAHLHK BOJO-
MOATOTOBKH HA3HAYAETCA PABHOMEPHBIM. J[lIi HACOCHEIX CTaHUMH BTOPOTO
nogLeMa NPHHUMAETCA CTyTleHyaTsl rpaduk pabothl. Pexum paborkl BoaOBO-
AOB OfpelcnseTcsa pexuMoM paboTal HACOCHBIX CTAHLMIA,

1.7.4. I'uopasnuueckuii pacuem 6000nposoonoii cemu u 600060006

1.7.4.1. Onpedenerue y3nosvix pacxo0os8 600bl

Liensio BHMOAHEHHA THAPABIMYECKOTO pacyeTa BOZOIIPOBOAHON CETH U BO-
JA0BOJOB ABMAETCA ONMPEACACHHE IKOHOMUYECKHY HauOo1ee BHIMOAHBIX THAMETPOB
TPYO U noTeps Hanopa B ITHX TpyDax.

Ilpu pacuere BOAOMPOBOAHOH CeTH NMPEANONATAETCS, YTO MPOMBILLICHHBIM
NpeINpUATUAM BOJa MOJAETCA B BHAE COCPEAOTOYEHHBIX PACXOIOB, 4 B rOpojax
AU XO3AACTBEHHO-IIUTLEBBIX LIENCH — paBHOMEPHO MO JUIMHE MarMCTPaILHALIX
nHHi, PaBHomepHO pacnpeaenseMslif (IyTeBoii) pacxox BOAbl, MPHXOMALLIMHCA
Ha OAHH MeTp JUIMHHBI JINHMHM, Ha3blBalOT YACHbHLIM PacxoAoM H ONPECAEHAIOT

no ¢gopmyne:
9o = Damae = D Geocp | 36D (1.22)

S o L L
Tae g, ,... — MaKCUMAIbHEIA 4acoBoi pacxoj BoAbl, OTGMpaeMoii BceMH m0-

Tpeburenamu u3 ceru, My (npunHuMaetca no Tabn. 2, korowka 8); qcop — CO-
CPeaoToOYeHHBIE PacX0Abl BOAKI, OTOMpaeMbie Ha HYXAB MPOMBIIICHHEIX MPEA-
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NpHATHH, M3/‘I; Qeocp.™ Gunn. (IPHHUMAETCA IO Mmabn. 2, kononku 6, 7); | — AMHHA
Y4aCTKOB, 00pa3ylouMx MaruCTPalbHYIO CETh, M.

g, =1906,086—75,43/3,6-10270 = 0,04951/c .

Torna pacxoll BOAbl, OTAABAEMOM KaKABM Y4acTKOM ceTH (nyTeBoii pac-
X0n), onpeaeciserca o GopMyne:

9. =9, (1.23)
TA€ g9, — YACABHBIA pacxon, JI/c; ] — fMHHA yJacTKa, BOJOIPOBOAHOR CETH, M.

Pe3ynpTaThl pacuera mMYTEBRIX PAacXoJ0B Ha Y4Y4aCTKaX CETH 3aHOCATCA B
maban. 3.

Tabauya 3
IIyreBnlie pacxoant
Homep yuacTa JAnvHa ygacTka, /, M IlyTepoii pacxon, 4., 1/c
1-2 520 30,69
2-3 380 18,810
14 550 27,225
4-5 560 27,720
2-5 550 27,225
3-6 510 25,245
5-6 320 15,840
6-9 310 15,345
5-8 440 21,780
4-7 550 27,225
7-8 520 25,740
8-9 330 16,335
7-10 510 25,245
8-11 480 29,760
9-12 430 21,285
10-11 480 23,760
11-12 400 19,800
10-13 500 24,750
11-14 500 24,750
12-15 500 24,750
13-14 430 21,285
14-15 400 19,800
scero 10270 508,365
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DUKTUBHLIC Y3IOBLIC PACXOARI ONPEACAAIOTCA IO GopMyae:
=D ik / 2, (1.24)

rae unk — CYMM2 MYTEBLIX PACXOJOB Ha Y4aCTKaX, NPHMBIKAIOIIMX K

yaay i, n/c.
Pe3ynbTaThi pac4€TOB Y3NO0BBIX PAcXOfIOB 3aHOCATCA B Tabn. 4, a Taxke Ha
pacHETHYIO CXEMY CETH.

Tabruya 4
Yinoseie pacxoasl
Home Homep ynacrxos,
y:ump npuuunﬁzmnx K yauy Z I:‘.k oM Z i Ae 4, alc
1 1-2; 1-4; 1170 57,92 28,96
2 i-2;2-3; 2-5; 1550 76,73 38,37
3 2-3; 3-6; 890 44,06 22,03
4 i-4;4-5;4-7; 1660 82,17 41,08
5 2-5; 4-5; 5-8; 5-6, 1670 92,57 46,29
6 3-6; 5-6; 6-9; 1140 56,43 28,22
7 4-7; 7-10; 7-8; 1580 78,21 39,11
8 5-8;8-9, 7-8; 8-11, 1770 87,62 43,81
9 6-9; 8-9; 9-12; i070 52,97 26,49
10 7-11; 10~11; 10-13; 1490 73,76 26,88
11 10-11; 8-11; 11-12; 11-14; 1860 92,10 46,05
12 9-12; 11-12; 12-15; 1330 65,84 32,92
13 10~13; 13-14; 930 46,04 23,02
14 13-14; 11-14; 14-15; 1330 65,84 32,02
15 14-15; 12 - 15; 900 44,56 22,28
HTOTO 1017 508,43
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1.7.4.2. Ilpedsapumenvioe nomoxopacnpedenenue 8 Konbyesou cemu

[IpenBapuTensHOE MOTOKOPACHPEACACHHE CIYXKHT JUIA ONPEAENeHHA Aua-
MeTpoB Tpy6 Ha y4acTKax ceTd. IIpu HasHaueHHM pacXOJOB BOILI HA y4acTKax
CeTH JOJDKHO YYHMTHIBAThCA TpeboBaune obecneuenus OecrniepeboiinocTU noja4y
BOAR norTpeburensM. Uit 370ro BoAy OT MECTa NMPHUCOCAMHEHHA BOJAOBOAOB K
ceTH HeoDXOMMMO pacHpeAciaTh MO0 OCHOBHBIM MarMCTPAIbLHBIM JIMHHUAM MHpH-
MEPHO PaBHBIMH MOTOKAMH.

IIpeaBapuTenpHOE NOTOKOpacNpeaeNeHHe OCyIuecTBaAeTC ¢ CoOMOACHHEM
Oananca pacxoZoB BOABI B y31ax ceTd (nepsoro 3akoHa Kupxrodga):

D g +9,=0, (1.25)

TAe {;; — pacxo] BOABI [0 Y4aCTKaM CETH, JI/C (IPHHHMAIOTCA B PE3Y/bTaTe

NpEABAPHTENbLHOIO NIOTOKOpacpeaeneHN s );q; — QUKTHBHBIC Y3NOBbIE PacXO/b,
onpeaensaeMele no gopmyne (1.24); i — HOMEp paccMaTpHBaeMOr0 y3ia CETH;
k —— HOMeEp coceaHEro y3ia 1o OTHOWIEHHIO K y3ay 1.

PesynbTaThl HazHauYE€HHA PacXOJOB BOAB! MO Y4AaCTKaM CETH 3aHOCATCA B
maba. 6.

3HaueHUs PacXoJOB M MX HAMPABJCHUE YKA3hIBAIOTCA TAKXKE HA pacHeTHOHR
CXEME CETH.

1.7.4.3. Onpedenenue ouamempoe mpyb

3HaueHWA SKOHOMHYECKH 6ojiee BHIFOAHLIX AHAMETPOB TPYO MOXHO onpe-
JACHUTEL N0 TaOnuiaM NpeAe/]bHBIX PacX0OB, BHIMUCINB IPEABAPHTENALHO IIpe-
nenbHuE pacxon. Ilpu 3TtoM onpeaendioTcs cpaly CTaHAAPTHHIE 3HAYEHUS 3THX
JIHAMETPOB.

3.8 36,88 \{
' 39.11 41,08 8,98
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Puc. 1.6. Cxema cucremnl BofocHabxeHUA ropoaa

32

o
1N
-

wnl

_[
1

1272
\-




IlpuBeAeHHHI pacXo/] Ha yYacTKe ONpPEAeieTCs clieAyIomuM obpasoM:

qnp.f.k. - (3/ 3m G Xix / qix )WH Gik> (1.26)

rae 3, — IKOHOMHHYECKHMii QaKTOp, NPUHATEIA NpH cocTaBneHHM TabaHUB! npe-

AeNBHBIX pacxooB (B npuMepe umeeM /3 =1); 3 — skonoMuueckuii Gakrop
(w1 10XHBIX paHoHoB J=1); B — noka3sarens cremeHd (WA YYTYHHBIX TPYO
B =2); g. — nonnslii (CyMMapHbIA) pacxoa Boabl, MOCTYNAOWIEH B CeTh, M /4,
X;, — KodbouumeHT, nokaswBalOmuid Kakas A0NA BOAB oT obiuero pacxona

TPaHCNIOPTHPYETCA N0 NAHHOMY YYacCTKy CCTH, x; & =1; g;, — PAaCXOIhl BOABI

I
o y4acTKaM CETH, JI/C (HPHHHMAIOTCA B Pe3YIbTaTe NPEABAPHUTENLHOIO OTOKO-
pacHpencacHus).
CkopocTs gBIDKEHUS BOJsl B TpyfaX paccMaTpHBAeMOro yyacTka onpeze-
nserca U3 GopMyJLL:

Uk =pdi;.2k./ ik (1.27)

Vi =449, / Pd:.zk.

HAuaMmerpm 1py6 onpenensiorca no tabnuuam. [uaMeTp nepeMuidexk obeiy-
HO NPUHHMAETCH HA OJWH MOPANOK HMXKE AMaMeTpa TPyl Ha COOTBETCTBYIOLUMX
y4acTKax Maryctpaieii. JlauHsie BLIYHCIICHHH 3aHOCHM B maba. 5.

Tabruya 5
Onpegenesye AHaMeTPOB TPYD HA yyacTKax ceTH
q. I I+ "
yl::;e:a ik, | X, | 4. X / 9:x (qc. X/ Qs ) fire | Gwir 1:’::
ale alc
1 2 3 4 5 6 7
1-2 12,79 0,33 13,662 2,370 30,31 200
2-3 12,79 0,33 13,662 2,370 30,31 200
1-4 41,75 0,33 4,185 1,604 66,97 300
4-5 - - - - - 350
2--5 12,79 0,33 13,662 2,370 30,31 200
3-6 51,96 0,33 3,363 1,492 77,52 350
5-6 - - - - - 300
69 80,18 0,33 2,179 1,293 103,67 350
5-8 59,08 0,33 2,958 1,430 84,48 350
4-7 82,83 0,33 2,110 1,279 105,94 400
7-8 _ - - - - 400
8-9 - - - — - 350
7-10 121,94 0,33 1,433 1,126 137,30 450
| 8-11 102,89 0,33 1,698 1,191 122,54 | 400
| 9-12 106,67 0,33 1,638 1,177 125,55 | 400
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1 2 3 4 5 6 7
10-11 - - - - - 400
11-12 - - - - - 400
10-13 158,82 | 0,33 1,100 1,032 163,90 | 450
11-14 14894 | 0,33 1,173 1,054 156,98 | 450
12-15 139,59 | 0,33 1,252 1,077 150,34 | 450
13-14 185,88 0,33 0,940 0,980 182,16 | 500
14-15 161,87 | 0,33 1,079 1,025 16592 | 450

1.7.4.4. Onpedenenue nomepo nanopa 8 mpybax cucmemsl 8000cHabICeHUA

Bopa notpeburenaM nomxHa noaaBaThcsa B TPeOYEMOM KOJHMYECTBE M IOX
TpebyeMbiM HanopoM. Ilonubiit Hanop H — 3T0 yaenbHas MexaHHYECKas SHEp-
rusi, KoTopoil ofnafaer XKUAKOCTE B JAHHOM CEYEHHH HNOTOKA OTHOCHTEIIBHO
HEKOTOPOH IUIOCKOCTH CPABHCHHS.

ITpu ABMXXECHUH pEAILHOHR KHUAKOCTH B TPYOONMPOBOAAaX HMEIOT MECTO MOTE-
pH ee MeXaHHYECKOH 3HEpPrHH. 3TH MOTEpH DHEPTHU CBA3aHBI C HANHYHEM Tpe-
HHA M MECTHHIX CONPOTHBIEHHH 1O AJIHHE NMOTOKA XUAKOCTH. K MECTHBIM co-
NPOTHBIACHHAM OTHOCATCSA KOJISHA, TPOAHUKM, 3aABMIKKY, BEHTHIH H T.1.

B ofweM ciydae norepio Hanopa Ha mo6oM yuacTke TpyGonpoBoga MOXHO
NpPEeACTaBUTH cleqyIonUm obpasom:

h=h+> h,, (1.28)

rae h; — norepsa Hanopa Ha TpeHue, M; Zh” — CyMMa MECTHBIX NOTEpb Hano-
pa Ha y4acTkKe, M.
B umxeHepHBIX pacyeTax Zhn =0, Tak kak 0ObIuHO /1;>> Zh” .

I obneryenua n ycKopeHMa Ipoliecca pacyera MoTephb Hamopa B Tpybax
Henons3ylotes 1abu. [9].

Jna pacuyera mOTEph HANOpa Ha YYacTKaX KOJIbLEBOH CETH NPH €€ BHYTPEH-
HEH ruapaBNHYECKON yBsA3Ke MoJb3yoTcH PopMynoii:

2 2
B =Sodudin =SiuYir (1.2.9)
rae S, ,, — YAeNbHOE CONPOTHBIEHHE (TMAPABIHYECKOE) YUACTKa ceTH, c'/m°

(npurnmaercd no maba. [9]), S,, — NONHOE THADABIHYECKOE CONPOTHBIICHHE

Yy4aCTKa CETH, M.
Sk =S ikins | (1.30)

rac ¢ — nonpapoyHulil K03GQPHUHEHT HA NOKBAAPATHYHOCTb 3aBUCHMOCTH I1O-
TEpb HaMopa 0T CKOPOCTH, IPHHHMaerca 1o Taba. [9/.
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1.7.4.5. Buympennan yeasxa xonvyeaoii cemu

Kak M3BECTHO, NMpH ACHCTBHTCIBHOM pacnpefefeHMH BOABI MO YYacTKaM
CeTH OJHOBpEMEHHO coDMIoNaloTCs NEPBLIi ¥ BTopoii 3akoHsl Kupxroda.

IlepBbiii — 3TO ypaBHeHue HalaHCa PacXolOB BOAbL B y31aX CETH.

Bropoit — 3To ypaBHeHHe OaaHCa NOTEps HANOPA B 3MEMEHTAPHBIX KOJIb-
[§ax CEeTH:

Zhﬂk = ZSf.kyqsk =0, (1.31)

rae ZS'; Yq:, — To xe uro B popmyie (1.29).

I1pn npoBesieHHH HAYANLHOIO MOTOKOpAacNpeHeaeHUa nepBhlid 3akoH Kupx-
ropa cobmopaercs, Tak Kak OH JICKHT B OCHOBE MEPBHYHOTIO pacmpeleicHHs
BOAB! MO YYacTKaM MardcTpajibHOH ceTH. Ho npakTHUeCKH HEBO3IMOXKHO cpaly
HA3HAYMTH TaKHe 3HAYECHUA PACXOAOB BOABL O YYACTKaM CETH, OPU KOTOPHIX Okl
cobmozanoch ypasuenue (1.29).

ITo sToMy 3amayeit BHYTpeHHEH YBA3KM CETH ABJAETCA TAKOE Mepepacmpe-
AelIeHHe PacXOAOB BOABI IO YYAaCTKaM CETH, NPH KOTOpoM Obl OZHOBPEMEHHO
yAaoBaeTBopsiHCh 00a ypaBHenusa Kupxroda.

B HmKeHEpHOH npakTUKe /IS BbINONHECHHUA BHYTPCHHEH YBA3KM KOJIBLECBOMU
CeTH IUMPOKO Hcmoab3yercs npubOmoxeHHblit Meton JloGaueea-Kpecca. Ilpu

ITOM MCTHHHBIE PacXOfbl g,, HAXOAATCH MyTeM HOGaBKH HONPABOYHBIX (KOH-

TYPHBIX) pacxodoB [Jg, K OPEABapUTENbHO HaMEUCHHBIM pacxofam g;, (To

ects g, =4, +44q;).

3HaueHHe HCTHHHBIX PAcXO/IOB Ha YYaCTKaX TOTO HMIIH MHOTO KOjblia, HOTy-
YalOTCs, KaK MpaBWIO, MOCIE JBYX — TPEX NOCICAOBATENBHEIX NMPHOIMKEHHH.
3HayeHMs mONpaBOYHEIX (KOHTYPHLIX) PacXojO0B IS OTAEIBHBIX KONEl CeTU
onpenendoTcd no GopMyie:

HAg; = ﬂhf./ 22(&.&)"];‘.&.) (1.32)

rie ,th._ —- HEBA3Ka NOTEPh HANOpAa B KOJIbLE NPH NEPBOHAYANBHO NMPHHATHIX
pacxonax; h,,S,,,y.q, — TO Xe, 4to B Qopmyne (1.29); i — nopaakosbii Ho-
MEp KonbLa.

Beauunnel HEyBA30K HE AOJDKHBI NpeBbiaTh + 0,5 M 10 OTAEALHEIM KOJIB-

lam u £ 1,5 M no o6peMIIOLIEMY KOHTYpPY CETH.

PesynbTaThl pacyeTOB 110 YBA3KE CETH 3aHECEHH B maba. 6.
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Tabauya 6

BuyTpenuss ruapasiuyecxkas yBA3Ka KoJIbUeBOH ceTH

- NpenpapHTeAbHOE pacpeleieHNe PACXOROE
gEl sf —
z e z E Lm
Tel =L g, a/lc ;:’M oo |S.x10°) & |S=S,- 1| S-q | h=S-q
12 620 | 1279 | 200 | 0,407 | 8,092 | 120 | 000602 | 00769 | +0,985
. 14 ss0 | 41,75 | 300 | o591 | 09485 | 060 | 0000313 { 00131 | +0,546
2-5 ss0 | 1279 | 200 | o407 | 8092 | 1,20 | 000534 | 00683 | 087
45 560 . 350 | 0200 | 04365 | 141 | 0,0003446 0 0
Jq =,£Ih/2ZS .q g =207 ZS - g =0,1583 JTh = +0,657
23 380 | 12,79 | 200 | 0407 | 8092 | 1,20 | 000569 | 00472 | -0,604
i 36 si0 | s196 | 350 | o540 | 04365 | 103 | 000022 | 00131 ) -0.680
2-5 sso | 1279 | 200 [ o050} s095 | 120 | 00053 | 00643 | +0,823
5-6 20 | - 300 | 0200 | 09485 | 141 [ 000428 0 0
Aq =+1849 D §-g-ois Hh =-o0.461
47 ss0 | 8283 | 400 | 0659 | 02189 | 1,0 | 00001325 [ 00110 | +0,904
m| 45 560 | - 350 | 0,200 | 0,4365 | 1.41 | 00003446 | 0 0
58 440 | s9.08 | 350 | o614 | 04365 | 1.2 | 00002141 | 00126 0,747
7-8 s20 | - 400 | 0200 | 02189 | 1,41 | 00001604 | 0 0
q =342 Z S - g -0,0236 ITh =+0,162
) 440 | 5908 | 350 | 0,614 | 04365 | 1,12 | 0,0002141 | 60126 | +0,747
v | 56 20 | - 300 | 0200 | 09485 | 1,41 | 00004279 | o 0
6-9 310 | 8048 | 350 | 0834 { 04365 | 105 0000142 | 00114 0913
$-9 30 | - 350 | 0200 { 04365 | 141 | 0,0002031 0 0
g =+3453 z S - g =0.0240 L =0,166
7-10 | s10 | 12194 | 450 ] 0,767 | 0,1186 | 1,07 | 00000647 | 0,0079 | +0,962
v 7-8 520 | - a0 | 0200 0218 | 1,41 | opo01604 | o0 0
8-11 430 | 10289 | 400 | 0643 | 02189 | 1,0 | 00001156 | 00119 -1,224
10-11 | as0 | - 400 | 0200 | 02189 | 141 | 0,0001481 0 0
g =+s623 Z S q-0098 Lh =0262
89 330 | - 350 ] 0,200 | 0,365 | 1,41 | 0,0002031 0 0
vi | &1 | 480 | 10289 | 400 | 0,643 | 02189 | 110 [ ooootos6 | 00119 | +1224
9-12 | 430 | 10667 | 400 | 0849 | 02189 | 1,05 | 00000988 | 00150 1,124
-2 | 400 | - 400 { 0200 § 02189 | 141 | op001234 | o 0
g =223 Z S q=00224 JTh =+0,1
10-11 | 480 | - 400 | 0,200 | 0,2189 | 1,41 | 0,0001481 0 0
vir | 10-13 | 500 | 15882 1 as0 | 0999 | o,1186 | 1,03 | 00000611 | 00097 | +0,647
11-14 | s00 [ 14894 1 450 | 0936 | o,1186 | 104 | 0000062 | 0,0093 1,375
13-14 | 490 | 18588 | s00 | 0947 | 00678 | 1,04 | 00000303 | 00057 | +1.047
Aq =457 Z S - g 0,0247 Lh =+0319
T1-14 | 500 | 148.94 | 450 ] 0,937 | 0,186 | 1,04 | 0,0000616 | 0,009 1,366
a | n-z | oo |- 400 | 0200 | 02189 | 1.41 | 00001234 | o 0
115 | 500 | 139.59 | 450 | 0,848 | 0,186 | 1,05 { 00000623 | 0,0087 -1,214
1415 | 400 | 16187 | 450 { 108 | 01186 | 103 | 00000490 | 00079 | -12839
Hq =+21,95 ZS - g =0,02579 Hh =113
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Oxonvanue mabruyw 6

e Tlepaoe ucnparnedne Toipaska 38 CHET HIMEHEHHA CKOPOCTH
H-_
Hq,ﬂk‘- g5 e S-q h=S.¢'™ v o' O"/a‘ knS.g'. oo
—3,076 10,714 0,065 0,691 03412 1,25 1,042 0,72
2,076 39,674 0,0124 +0,493 0,5616 1,125 1,875 +0,929
42,076 +1,849 16,75 0,0892 -1,492 0,5323 1,14 0,95 1,417
+2,076 -3,429 -1,353 0,00046 | -0,0006308 | 0,040 1,41 1 -0,00063
JTh = 0309 Mh = +0.22637
1,849 10,991 0,0404 0,441 0,3484 e 0 0,455
-1,849 50,111 0,0126 0,633 0,5211 L Lol 0,639
+1,849 42,076 16,715 0,0840 +1,406 0,5323 o o 1,417
+1.849 3,453 1,604 0,0007 +0,001 0,0227 : ' +0,0011
ITh - +0332 JTh = +0,3241
~3,429 79,401 00105 | +0,835 322 ! +0
3429 12,076 ) 010 8354 0,6 1,107 0l 8435
3453 -1,353 00005 | +00006 | 0,0140 141 1.00 +0,0006
A o 65,962 0,0135 -0,9316 0,6860 1,086 0,97 -0,9053
3 -10,052 00016 | +0,0162 0,0800 1,41 1,00 +0,0162
6,623
JTh =0,0962 JTh = 004296
73,453 3,429 65,962 00135 | +0,9316 0,6860 1,086 0,97 +0,9033
_3,453 +1,849 1,604 00007 | -000110 | 00227 1,41 1,00 -0,0011
3,453 76,727 00109 | -08366 0,7979 1,05 1,00 -0,8400
43,453 42,233 5,686 0,0008 | +0,0045 0,0591 1,41 1,00 +0,0066
JTh = +0,0085 JTh = +0,0688
76,623 128,563 0,0083 | +1,0693 0,8088 1,06 0,99 1,058
6623-3429 | -10,052 00016 | -00162 0,0800 141 1,00 -0,0162
6,623 2,233 94,034 00109 | -1,0222 0,7487 1,07 0,97 -0,9900
+6,623 +6,457 10,080 00019 | +0,0253 0,1041 1,54 1,09 +0,0280
Lh = +o,0563 Lh = +0,0797
e 5,686 00019 | 00066 | 00591 141 1,00 | 00066
o s 94,03 00109 | 400222 0,7487 1,07 0,970 +0,990
ga 108,90 00108 | -1,1718 0,8671 1,045 0,995 1,166
12233 291,95 24,183 00030 | -0,0722 0,1925 1,45 1,030 0,074
Hh=0228 Ih =02566
V6,457 16,623 3,080 0,009 | -0,0253 0,1041 1,540 1,09 -0,028
6,457 152,36 00093 | +14184 0,9585 1,035 1,01 +1,446
+6,457421,5 177,34 00109 | -1,9500 1,1157 1,015 0,98 1910
6,457 179,42 00054 | +0,9754 0,9143 1,040 1,00 +0,975
JIh ~+04184 ITh = +0,483
12195 16457 | 177,34724,1 | 00109 | +1,9374 11157 1,015 0,98 0,910
421,95 42,233 8 00030 | +0,07216 | 01925 1,450 1,03 +0,074
+21,95 117,64 0,0073 -0,8622 0,7401 1,070 1,02 0,879
421,95 139,94 00069 |  -0959% 0,8804 1,045 1,015 0,973
Lh=+0,1878 Mh=+0,132
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1.7.5. Onpedenenue nanopos 6 yinossx mouKkax cemu

1.7.5.1. Ilocmpoenue noezomempuveckux AurHul

Hanop, Heobxonumslit B y3nax cetu wiA cHabxeHusa notpeburenes Boxoi,
o6bIluHO Ha3blBaerTca cBOGOAHbLIM (rapaHTHitHBIM) Hanopom (H,,). CBoGoanblit
Hanop B CETH BOAONPOBOJA HACENEHHOIO MYHKTa NPHU MAKCHMAIbHOM XO3SHCT-
BEHHO-IIMTEBOM BOJONOTpeONeHUM Ha BBOAe B 3aHHE AO/DKEH MPHHHMATHCA
CIECAYIOIWMUM 06pa3oM:

H_ =10+4(n,-1I), (1.33)

rae N 2 — YHCIO ITaXKeH B 3A0aHHH.
H, =10+4(8—1)=38 1,
H, =10+4(6-1)=30 a.

Bepem ceoGoaHeiii Harop — 38 m.

TpebGyeMoe 3HaueHHE pacueTHOrO Hamopa, KoTopoe HeoOxomumo obecme-
YUTH B Hayajie CeTH, ONPEACIIIOT IPHMEHHTENbLHO K PacieTHOMY HalpaBJICHHUIO
JABHKEHHUA BOABIL.

Y1obel HMeTE HE0OXOAMMOE MPEACTABJICHHE O COOTHOIIEHHH HAINOPOB B
PasnHYHBIX TOYKAaX CHCTEMBbl BOAOCHA(KeHMA, HEOOXOAMMO NOCTPOHTH IBLE30-
METPHYECKUE JIHHUM MO BEIOPAaHHOMY PACUETHOMY HallpaBICHUIO,

ITse3oMerpHueckuii Hanop NpencraBnger coboit cymMmMy reosesudeckoi or-
MeTkH (Z) paccmaTpHBaeMo# TOUKH H cBoSoaHOoro Hamnopa (H,,) B Hel:

N=Z+H,_ (1.34)

Tpebyemas BricoTa BopoHanopHo# OaluHH, paciiofoXeHHOM! B Hayale ceTH,
OMNPEACHAAETCA 1O BHIPAKCHHMIO:

Hy=H, +h, +) hc~(Z; -Z), (1.35)

rae H, — TpebyeMbii cBOOOAHEINM HAarop B BIOpaHHOM KPHTHUYECKON TOUKH ce-
T, M; h_,— noTeps Hanopa B BOAOBOAAX, COSAMHAIOWMX BOJOHANOPHYIO Gar-

HIO € CEThIO, M (ONpenensaeTca ¢ NOMOoIbIO maba. [9]), th ~— MOTEPH HaNopa

Ha Y1aCTKax CETH II0 paCcHYCTHOMY HAIIpaBICHUIO, M, Z 6. — OTMCTKaA MIOBEPXHO-

CTH 3¢MJIH B MECTC PACTIONOXKCHHNA ﬁalllHH, M (l'lpHHHMaIOTCX [10 TCHILUIaHY ropo-

na); Z — OTMETKa MOBEPXHOCTH 3€MIIM B MECTE PAacloNOXEHHS KPUTHYECKOH
TOYKH, M.

Hamnop, pa3BuBaeMBIH HACOCHOH CTaHUMEH BTOPOro noAbeMa, onpeaeniercs
M3 YCIOBHA BO3MOXHOCTH NMOAA¥H BOABI HA OTMETKY MAaKCHMAaIbHOTO YPOBHSA
BOZb! B fake BOZOHANOPHOH OalHu:

Hy=Z,-Z,)+H;+H, )+h,, (1.36)

TAe 7, — OTMETKAa NOBEPXHOCTH 3€MIH B MCECTC PpAClONONKEHHS OaurHu;

Z, — OTMETKa ypOBHA BOAB! B pe3epByapax YucToi Boasl, M; H  — pacuerHas
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peicoTa 0aka OamIHu, M; hms — [OTEpA BOABI B BOAOBOAAX, COCAUHAIOUIMX Ha-

COCHYIO CTAaHLMIO BTOpOro MoAbeMa ¢ BOJOHANOpHOH GawrHeidl (onpenensercs
no maba. [9]).

> hc=0,45+1417+0,9033+0.99 +191=5,67 m.
h, =1i-1

rae | — JAJIMHA Y4aCTKa CETH, M.
Ilo mabn. [9] 1000i =4,72, Toraa

h, =i-1=4,72/1000-200=0944 »,
H, =38+0944+5,67-(58,5-48,5)=34,62 u,

H, =H;,~h, =Y hc+(Z;~Z),
H_,=34,65-0944-567+(58,5-48,5)=38 m,
H_,,=34,62-0944 — (5,67 -0,455)+(58,5—48) = 38,96 u,
H_, =34,62-0944—(522~1,41)+(58,5-50,2)=38,17 u,
H_, =34,62-0944-(380-0,90 )+(58,5-52,2)=37,08 u,
H_, =34,62-0944—(2,9-099)+(58,5-54)= 36,27 m,
H_,, =34,62-0944-(099~191)+(58,5~57,5)=3559 u,
H_, =34,62-0944+092+(585-585)=34,61m

JanHble BHIUHCIEHHIt IPHBEACHDI B mada. 7.

Tabruya 7
Onpeaenenne cBo6oHbIX HAIOPOB
Homep _ Ormerka, ¥ Caooaustii
y3J10B0ii IloBepxHOCTH Hanop,
—— 3eMIH (reo%eautlecmn), MeesomeTpuueckan Hc-.i.
1
3 48,5 86,5 38
2 48 87 39
5 50,2 88,4 38,2
8 50,2 89,2 37
| 11 54 90,3 36,3
14 57,5 93,1 35,6
- 6 58,5 93,1 34,61
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1.7.6. ITod6op omoentrsix coopyscenuii cucmemot 6000CHabINCEHUR

1.7.6.1. IToobop eodo3abopnbix coopysceruti

Bozno3abopHele coopyxeHNa GeperoBoro THMa HCNMOABL3YIOT oOBIYHO HpH
OTHOCHTENBHO KpYThIX Oeperax u HanMuuk y Oepera AOCTaTOYHBIX CIyOuH,
obecneunBaronux TpedyeMble yCloBHA 3a00pa BOIbL.

[IpomyckHas cnocoBGHOCTL BOJI0320OPHOIO COOPYXKEHHS OMpPEAENAeTCa [0

Gopmyne:
Gum = O [24=00417-05
Gun =0,0417 287452 =1200,76 m* [u

Hanop, passiBaeMniif HACOCHOH CTaHUMeH NEPBOTO MTOALEMA, OTIpEAe/IAeTCH
MO BEIPAXECHHIO:

H,=(Z,, -2, )+h,, (137)

rae Z, -— OTMETKA YPOBHA BOJBI B peKe, M; Z, — OTMETKA YPOBHA BOJbI B
OYMCTHEIX COOPY)XEHHMSX, M; /i -— NOTEpA Halopa BO BCACHIBAIOI(MX U HANOp-
HEIX TpYOONnpoBoAax HACOCHOH CTaHLMH.

H, =(56-47+5)+1416=1542 n,
h, =i-1=472/1000-300 =142 u.

Hipke moka3aHO COBMEILEHHOE C HACOCHOH ctaHnueil Bojo3abopHoe co-
opyxeHue GeperoBoro THIia NpONyckHo# cnocofHOCTLIO 5 — 6 M/c, aMIIMTY A2
konebaHns ypOBHA BOJAHI

s i - no 10 M.
1 [lon3eMHas u4acThb BOJO-
3abopa npencraBnder coboit
{875 1873, >

¥ KPYIJIbIA B [UIaHE KOJOACL U3
= MOHOJIMTHOTO JKe/e306eToHa.

=

g

4_
|

T = e Boza monaaaer B Boosabop
: yepe3 OKHa, O0OpYAOBaHHbIE
A pellleTKaMy, TPOXOAMT, Bpa-

MaliMecs CETKH ¢ JI0OOBRIM
NOABOJOM BOJABI H NONAZAET B
= NpUEMHOE OTAENEHUE, Pacmo-
JIOKEHHOE B  LCHTPAIbHOH
YaCTH M Pa3feCHHOE Ha HBE

“a G cexunn

“of
il

- Puc.1.7.1. BoaosabopHoe
coOpyXeHHe 6eperoBoro Tuna,
20000 COBMEIUEHHOE ¢ HaCOCHOH cTaHHest
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1.7.6.2. [Toobop cmanyuu 8000n0dz0moexu

KauecTso BOABI NPHUPOAHLIX HCTOYHHUKOB, TaK e Kak ¥ TpeOOBaHHA, KOTO-
pBi¢ NMPEABABIAIOTCA K Ka4eCTBY BOJBI, HCMOJIL3YeMOil pa3nH4HbLIMU NOTpebuTe-
NAMH, BeCbMa pa3HooOpa3Hsl. OLEHKa Ka4yecTBa BOABI MPHPOAHOTO MCTOYHHKA C
TOYKH 3pEeHHMs MOTpeOuTeseif MO3BONAET PELUMTH BOMPOC O BOSMOXHOCTH €ro
HCHONb30BAHHA 1)1 AAHHOTO OOBEKTa, a TAKKe YCTAHOBHTH HEOOXOAHMOCTH M
xapaxTep 06paboTkH BOJLI Ha BOAOTIPOBOAHBIX COOPYKEHHAX.

XapaxTep U 00bEM MEPONPHATHI MO OYHMCTKE BOABI AODKHBI OBITH BhIOpa-
Hbl B pe3y/bTaTe COMOCTABICHHA KAYECTBEHHBIX XapaKTEPUCTHK BOIBI JAHHOI'O
MCTOYHHMKA C TEMH TPeOOBaHHAMH, KOTOPble MPEABABIAIOT OTPEOUTENM K Kaye-
CTBY BOJBIL.

B naHHoM mpuMepe 3alaHa MYTHOCTS Boasl — 100 mr/n.

CyTouHas MpPOM3BOAMTENBHOCTH CTAHLMHM BOROMOATOTOBKH ONpeAeIseTCS
no popmyine:

O ax. = (Comnsx. + Comnan, + Qo + 2, Qopmnn)(1+6),  (1.38)

rae npuHuMaeM 6 = 0,08, Torna
O o max, = 36841,86 »mfcym
Ilo mpOM3BOAUTEABHOCTH CTAHUMH BOAOMOATOTOBKM MOXHO noaoOparTh
6 = 0,06 —0,], ouncTHbIe COOpYyXKeHHa — ropuzoHTanbHble. [1o npoussoAUTENEHO-
CTH CTAHI{HH BOJOMOArOTOBKM MOXHO MOAOOpaTh OYMMCTHHIE COOP)OKGHH!I 3TO

POPU3OHTAJBHBIE OTCTOMHUKHM C MPOU3BOAHTENLHOCTEIO CBhIlie 30000 M Yeyr. w
MYTHOCTE BOABI 201500 mr/n.

| |

Puc. 1.7.2. CxeMa ropH30HTAILHONO OTCTORHKKA!
a — NPOTOYHbIH FOPHIOHTANIbHBIH OTCTORHHK; 6 ~— cXeMa HANpPABNEHUA ABHKCHHA OCHOBHOTO
NOTOKa BOA B OTCTOlNHMKe; ] — Pabouas yacte J; 2 — HKHAA 48CT 2
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T'opH3OHTaNbHBIH OTCTOMHHMK OORYHO mpeacTaBiaseT coboit Gacceiin
IIPAMOYTOAbHOK GopMbl (puc. 1.7.2). Boaa, noanexaiuas OCBeTISHHIO, NTOA-
BOAMTCA K ONHOM M3 €ro TOPLOBRIX CTEHOK, MPOXOAHT BAOJb OTCTOHHHKA A0
NPOTHBOMOJIOKEHHON! TOPLOBOH CTEHKH H Tam OTBOAUTCA. B orcroiinuke
CIeAyET pa3iuyaTh ero pabouyio 4acTh /, rae MPOUCXOAUT OCAXKAEHHUE BIBE-
CH — 30HY OCaXACHHA, H HUXKHIOK 4acTh 2, Iie coOHpaeTcs BuInasuii oca-
OOK — 30HY HAKOIUIEHHS M YIJIOTHEHHMA Ocajka. JTH 30HBI NOKa3aHbl Ha
puc.1.7.2.

1.7.6.3. IToo6op pesepsyapos wucmoti 600bi

INoaGop pe3epByapoB ocyuiecTBAgEeTCA MO HX eMKOCTH. COOTBETCTBEHHO,
€MKOCTb pPe3epBYapoB ONpeAe/AIOT CAeayIOnuM 00pa3zom:

V=V,+V,+V, (1.39)

roe Vp. — peryaupyoIuii 065eM BOAKL, M, ONpeAensteTca MyTeM COBMEIIE-

HHA IpaduKOB pabOThl HACOCOB [EPBOTO M BTOPOro MoxbeMa; V, — noxap-

Hblil 06BEM BOAbL, M°, (LIpH TPEX4YACOBOM 3ariace) onpeaesAercs no popmyste:
Vo =3(3.60,)+ 2 O 30, (1.40)

Q. — 3amac BOABl Ha MOXapOTYLIEHHe, JUC; ZQM' — CYMMapHbBIH pacxol

BOJIBI 32 TPH Yaca HauGOMBILEro BOAONOTPeGIeH s, M', ONpeAeNieTcs no rpadu-
Ky BOAONOTpeGIeHHa; (), — KONMYECTBO BOAEI NOAABAEMON HacOCaMH MepBOro

II0JbeMa B COOTBETCTBUM C MX rpaduixoM paboThl, M/u; V, — 3anac BOIb Ha

IIPOMBIBKY GUALTPOB M ApYTHe COOCTBEHHbIE HYK/bl CTAHLIHH BOJONOATOTOBKH,
M’ (3%or Q5 ).

[Ipunuman pexxuM paboThl HACOCHON CTAHLMHM MEPBOTO MNOXLEMA PaBHO-
MEPHBIM, a peXUM paboThl CTaHLHMH BTOPOro MOALEMa, HaNpHMep, 1o tabn. 2
HMeeM:

V. =(417-271)5=05 .. =1111113-34112,8/100 = 2490,23 »’,
V, =3-34112,8/100 27,

V. =60,
torma V =2490,23 +1023,80+ 60 =3574 a® — emxocts pesepsyapos.
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1.7.6.4. ITodbop sodonanoproii 6awnu

ITonGop Gawnu ocymecteigerca no obbemy Gaka. OOpeM 6axa BomoOHa-
nopHo# GalllHH COCTaBIAET:

Ve =Vo+V,, (1.41)

rae Vp_ — PeryIHpyioLMii 06beM BOXbI, M’; V, — npotusonoxapHsiii 3amac

BOJIBL, M°.

V,=351-10".287952 =1010,7 »’,
V, =(2(35+10)+1-10)60/1000-10 = 60 »:*,
Vo = [Busen Gun + Gnan )+ PG [60/1000-10
V, =1010,7 +60=1070,7 »’

H_ =34V, [p — suicora Gaka Bononanophoi Gawmm (1.42)

H,=3%/4-1070,7/314 =111 m.

HPH BBITHCJIICHHH Vn HCIOJMB30BAIHCE CIERYIONIHE HAHHBIS!
n, — pac4e€THOC KOIHYESCTBO OJHOBPEMEHHBIX IT0OKAPOB, 4.+ —— PACX0O BOAR

Ha OJMH BHYTPeHHMIi NOXap; g,,, — PACXOXA BOJLI HA OMH TIOXap, 1/C HA Ha-
PYRHOE I0XapOTYIICHHE HWILIX M OOIIECTBEHHEIX 3/IaHMH; ¢, -— pacxon
BOALI HAa HApYXHOE MOXKApOTYILEHHEe NPOU3BOACTBEHHBIX 3AaHHIA; n,,, — YHCIO
NOXapoB Ha NPOMBILINIEHHEIX NPEANPHATHAX (OAHOBPEMEHHO).

Tabauya 8
Oupenenenue o6bemMa Boan B Gaxe BoJoHanopuoii Gamun

© TIonavua poawl

E NoTtpebaenne HACOCAMMN I'Lmn:;::e Pacxon poast Bom?:ne

& BOAK B % BTOpOro B % oT u3 Gaxka B % 8 % OT

a oT Q;“ noanLeMs 8 % 5 oT xm

;i - oT Qa’ Y. max - Qsmm

CH

1 2 3 4 5 6
0-1 2,76 2,71 0,06 1,43
1-2 2,34 2,71 0,19 1,24
2-3 2,51 2,71 0, 1,44
34 2,55 2,71 0,16 1,60
4-5 3,35 4.55 1,2 2,80
5-6 3,94 4,55 0,61 3,41
67 4,45 4,55 0,1 3,51
7-8 4,95 4,55 0,41 3,10
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TTpodoaxncerue maba.8

1 2 3 4 5 6

89 5,17 4,55 0,63 2,47
9-10 5,59 4,55 1,05 1,42
10-11 5,17 4,55 0,63 0,79
11-12 5,08 4,55 0,54 0,25
12-13 4,53 4,55 0,02 0,27
13-14 4,36 4,55 0,19 0,46
14-15 4,53 4,55 0,02 0,48
15-16 4,53 4,55 0,02 0,50
16--17 4,79 4,55 0,25 0,25
17-18 4,70 4,55 0,16 0,09
18-19 4,62 4,55 0,09 0
19-20 4,45 4,55 0,1 0,1
20-21 4,36 4,55 0,19 0,29
21-22 4,14 4,55 0,36 0,65
22-23 3,77 4,55 0,78 1,43
23-24 2,76 2,71 0,05 1,49

100 100 4,00 4,00
a
i
M 0 O
WIJI
- —

Puc. 1.7.3. BogoHanophas xeliesobetornas Gaing ¢ xene3o6eToHHbIM HaKom:

a — ¢acan BoRoHANopHOH wenezoberonHoli GauiHy;
6 — paspe3 BOAOHANOPHOH Xene3o0eToHHoi Gamnu
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1.7.6.5. Hoobop nacocnoti cmanyuu emopozo nodvema

Tpu BeIGOpE TUIIA HACOCOB M ONpPEHEICHHH YUCNa pabOYHX arperaToB yuu-
THIBAIOT COBMECTHYIO paboTy HacocoB, BONOBOLOB U ceTu. IIpu 3TOM Ha Hacoc-
pOii CTAHLMH BCErJa NpeJyCMaTpUBAIOTCA pe3epBHble arperaThl. OCHOBHEIMH
napaMeTPaMH, XapaKTEpH3yIOIMMH paboTy CTaHiMH, ABIMIOTCA €€ nojada H
HANop, pasBHBaeMulil CTaHUMEH.

d=600 d=600

ren

P
pE=TTm7
q -

-
-
|
]

FYTYYTTYTTTVYYETYT
ok oo o ook oak oo b

3]

Puc. 1.7.4. TInan HacOCHON CTBHIMK BTOPOTO NOALEMA,
oGopyncsaHHOMH yeThipbMa Hacocamu J] 1250-65

ITonaya HACOCHBIX CTAHLMH BTOPOro MoabeMa, KaK yXKe paHee OTMEeYaloch,
A0JKHA OBITH pacCUMTaHa Ha MaKCUMAaNbHOE CYTO4HOE BOJAONOTpebieHHe H On-
penensercs 1o popmyne:

0 e = (Oomas + Comnon + Qo+ O Comann ) (1+6),  (1.43)

or . =3684186/cym

KonuuecTBO arperaroB; yCTAHAaBAWBAEMbIX HA CTAHIMM, 3aBUCHT OT YMCAa
cTyneHeii B rpaduke ee paboTel. B cOBpeMeHHEIX BOZOMPOBOAAX HACOCHBIE
CTAHUMM BTOPOrO NnogbeMa paboTaioT, Kak NpaBuiIo, O ABYX- HIM TPEXCTYIIEH-
9aTOMy rpadiuKy.

B nannoM npuMepe 4HCIO CTyneHeH — ase.

TpebyeMslit Hanop, KOTOpsIA XO/KHA Pa3BUBAThL CTAHLIMA BTOPOrO NOAbLEMA
olipeaenseTca no Gopmyie:

H,=(2Z,-Z,)+(H,+H,)+h,,
h, =i-1=4,72/1000-400 =188 »,
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torna H,, =(585~57)+(34,62+11,7)+19=49,72
[Tone3nas MOWHOCTB HACOCOB OnpeAenseTcs no dopmyne:
N,=10"cgQ,H, (1.44)
MomHocTs HacocoB Ha Bany (3JIEKTPOABUIaTe ) COCTABIIAET:
N =10"%¢-q-Q, -H,[3, (1.45)

N — KOJIHYECTBO HACOCOB; QH — [I0/1a4a OfHOrO Hacoca, M/u; 6 — k03ddu-
mHeHT, 6 =107118:125;132, cooTBeTCTBeHHO WA 2, 3, 4-X H 5-TH Mapa/U1eAbHO
paboTalOIMX HACOCOB.

Qs = 2.78-287015,2/100 = 49,72 a* [«
0, =118-780,3/3=3074/u,
N=107.1000-9,8-307-49,72/3600-0,8 = 51,94 xBm,
N, =10"-1000-9,8-307 -49,72/3600 = 41,55 xBm.
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2. KAHAJIM3AIIUA

2.1. CTounbie BObI H HX KJIaccHPHKALKSA

KaHanu3zanud, MIH CHCTEMa OTBEACHUA H OMHUCTKHM CTOYHBIX BOA, — KOM-
[UIEKC HHXKEHEPHRIX COOPYXEHMII H YCTPOHCTB, CAyXXallUX Ul [IpUeMa U yaase-
HHA CTOMYHLIX BOJ 32 IpeJeibl HACeJCHHBLIX MyHKTOB M MPOMBILUIEHHBIX MpEa-
npuATHH, a TaKke MX OuMCTKA H obe3szapaxupaHue. CTOYHBIE BOJBI
o6pasylolHeca B YepTe HaceeHHbIX MECT M HA MIPOMBILUIEHHBIX NPEANPHATHAX,
MOXKHO NIOAPA3AENUTE HA TPH KATEIOpHH:

1) ObITOBEIE — MOCTYNAKOUIME U3 YHHTA30B, PaKOBHH, BaHH U NMPOYHX IIpH-
CopoB; oHH 00pa3yloTcsi B JKWILIX, OOINECTBEHHLIX, KOMMYHAIbHBX H
HEKOTOPBIX OOLIECTBEHHRIX 3/1aHHUAX;

2) mpoH3BOACTBEHHbIE — 00pa3ylOILHECA B Pe3yNbTaTe MCIONB30BaHMA BO-
Abl B pa3fiMYHbIX TEXHONOTHYECKHX NpoLieccax NpoOU3BOACTBA;

3) moxaeBnie (aTMochepHble) — MOABIAICIIHECS HA MOBEPXHOCTH MpoOe3-
HOB, IUI0OINA/eH, KpBILI NPH BHIMAACHUH aTMOCGEPHEIX OCAIKOB H TAXHHH
CHera.

CrovHBle BOAB YKA3aHHBIX KaTeropuil comepiKaT HEKOTOpPOE KOJUMECTBO
3arpA3HEHUH OPraHMYeCKOT0 H MHMHEPAIBLHOIO NMPOHCXOXKACHHA, KOTOpEle MO-
IYT HaXOAMTBECA B PACTBOPEHHOM, KOJMOHAHOM H HEPACTBOPEHHOM COCTOS-
HuM. Haubonee omacHeIMH B CAHUTAPHOM OTHOIICHHH ABIAIOTCHA CTOYHBIE
BOAbI, coAepxalue 60JpLIOe KONHYECTBO THHIOWIHX OPraHH4YeCKHX BelleCTB.
Cpeau nocnefHHX MOTYT HaXOAMThcA M Oakrepuu maroreHHo# rpymnsl (6o-
NIE3HETBOPHEIE).

I[IpousBoacTBenHble CTOYHBIE BOABI MOAPA3ACIATCA Ha 3arpASHEHHBIE H
YCNOBHO YUCThie (OT OXJIaXAeHHUA arperatoB). BemecTsa, 3arpasHAioLe pous-
BO/ACTBEHHBIE CTOYHbIE BOJLI, pa3sHOOOpa3Hbl ¥ 3aBHCAT OT TEXHOJOIHH M BHJA
npoussoacrsa. IIpu BBICOKOH CTeNeHH 3arpA3HCHHOCTH IIPOM3BOJCTBEHHBIX
CTOYHBIX BOJ, a TaKKe NPH COACPIKAHUH BPENHBIX BELIECTB OHHM AOJDKHHI OBITH
ROJABEPrHyTEHl JOKaJIbHOH OYUCTKE fepes cOpOCOM B rOPOACKYIQ KAHATH3ALMIO.

2.2, CHceTeMbl H CXeMbl KAHAJIHIALMH

lon cucTreMOl KaHanM3aLMM NOAPAa3yMEBAETCHd KOMIUIEKC COODYXKEHHH,
Npe/iHasHa4eHHbIX A1 OTBEACHMS CTOUHBIX BOA TPEX OCHOBHBIX BMIOB M MX
OMMCTKH (puc. 2.1).

CHcTeMa KaHanM3allMM COCTOMT H3 CNEAYIOIHX OCHOBHBIX 3JIEMEHTOB:
BHYTpEHHHX KaHANIM3AUMOHHBIX YCTPOHCTB 3AaHMH, HapyXHOH KaHAIM3ALMOH-
HOM ceTu, HACOCHBIX CTaHIHI, HAMOPHBIX BOAOBOAOB, COOPYXKEHHM /T4 OYHCTKH
CTOYHBIX BOJ H YTHIH3aLMH OCAJIKa H BLIITYCKOB B BOJOEM.
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Puc.2.1. CrcreMa KaHATH3aLUHH TOPOAA:

I - rpanuua ropona;, 2 — Komnexkropnl; 3 — Hanopubi¥i TpyOGoniposon; 4 — HacocHas CTaHLUMA,
5 — ynmyHaa cerb; 6 — OHYHMCTHBIE COOPYKEHHR, 7 — BLIMYCK B BOAOEM, & — IMIaBHAA HACOCHAA CTAHLIMA,
9 — apapHiHLIA BRITYCK; /0 — rnaBHuIf kKoJmekTop; /] — rpanuna 6acceiiHOB KAHANH30BAHHA

B coBpeMeHHBIX rOpojiax MIs yAaJICHHUA CTOYHBIX BOA 3a MpeJellbl MX Tep-
PUTOPHH YCTPAauBaIOT PA3lH4YHble CHCTEMBI LEHTPAIM3OBAHHOH KaHaIH3auuu. B
3aBHCHMOCTHU OT TOI0, KaAKMe KAaTECIOpPHH CTOUHBIX BOJ OTBOAMT KaHAIHW3aLHOH-
Has CETh, PA3IHYAIOT CAEAYIOIIME CHCTEMbI KAaHAIN3ALIMH.

Obwecnaasnan cucmema KaHaIM3ALHUM — 3TO CHCTEMa, NPH KOTOpPO# mo
OJHOH NOA3EMHON CETH TpYO M KaHaNoB OTBOJATCSA CTOYHBIE BOJbI BCEX KaTero-
pHH 3a nNpeje/b HACEICHHLIX MECT.

Kosrexropsl oflueciiiaBHOA KaHaau3aUMH WMEIOT 6ONbLUMe CeYeHus, B pe-
3yJIbTaTe 4Ero MX CTPOUTEALCTBO TpeOyeT OOMBIUMX €JHHOBPEMEHHBIX KalHTa-
noBnoxeHHH. C 1enbo yMeHbLIEHUS AHaMeTpoB TpyO ceTH, 00beMOB OUYHUCTHBIX
COOPYXeHHH M MOLHOCTEH HACOCHBIX CTaHLMil Ha [MaBHBIX KOJUIEKTOpax mpe-
AYCMATPHBAIOT KaMEPhl C JIUBHECITYCKAMH M JIHBHEOTBOAAMH, Yepe3 KOTOpble
YacTb JOXAEBLIX BOJ B CMECH C APYFMMH CTOUHBIMH BOAaMH cOpacsiBaeTcs Oe3
OYMCTKM B BOAOEMbI BO BpeMsa CWwiIbHBIX Aoxaei. [Ipu yctpofictee obwecruias-
HOM CHCTEMBI KaHANM3allMH BCE CTOYHbIE BOAbI B CYXyl0 [OTOAY M 4acTh HX B
NEPUOR BOXKEH MOCTYNaloT HA OUMMCTHBIE COOPYXEHHA H mnocie TpebyeMoi oun-
CTKH BBIIIYCKalOTCA B BogoeM. OOlieciuiaBHble CUCTEMbl KaHANH3aUMK 110 CAHHU-
TapHBLIM MOKA3aTeNsIM B HACTOALICe BpeMs Ul HACENEHHEIX MECT He IIPOeKTH-
pylotca. Ux MOXHO npuMeHATH B TeX Ciydasx, Korza O6yaeT npeaycMoTpeHa
OUYHCTKa K 00e33apaxKUBaHHE CMECH CTOYHBIX BOX, OTBOAHMBIX Ha cOpoC B BOJO-
€Ml Yepe3 NTMBHECIIYCKH, '

Pazdenvnas cucmema xaHanusauuu mMoxer ObiTh NONHOH U HenoaHoOMH. [Ipu
nonnoil pasdenvHol CUCTEME NPOKIALIBAIOT ABE CAMOCTOATENbHEE NOA3EMHLIE
CeTH TpY® M KaHANOB, U3 KOTOPBIX OAHA CHAYXKHMT I OTBEICHHA OBITOBHLIX M 3a-
IPA3HEHHBIX MPOH3BOJACTBEHHBIX CTOYHBIX BOJ, a BTOpas JUIA OTBEAEHHS JOXKIe-
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BHIX M YCIIOBHO-YMCTHIX MPOH3BOJACTBEHHEIX BoJ. [lepBad ceTh HA3LIBaeTCs mpo-
W3BOACTBEHHO-OLITOBOM, Wil ObITOBOH, @ BTOpas — NOKAEBOH.

ITo 66ITOBO# CeTH CTOYHbIE BOABI NOCTYMAIOT HA OYHCTHEIC COOPYXXCHHS,
pacnonoxeHHsle 60/plIeH YaCTLIO 32 NPEACNAMH HACENCHHLIX MeCT. Jlox/esble
K¢ BOABI NO APYTOH CeTH OTBOAATCA [0 HAMKpaTYaMIlEeMY DAaCCTOAHHUIO B Onu-
xafiluye BOJAHBIC TIOTOKH. B O0KAEBYIO CETh MOTYT OTBOAUTLCS YCIOBHO YHCTHIE
ApOM3BOACTBEHHEIE cTO4Hbe BOAbL. Ilpn pasjensHoit cucteMe ObrtoBasi CeTh,
KOTOPYIO CTPOAT B IIEPBYIO Odepedb, HMEeT IHameTp TpyO M KaHalIOB 3HAuH-
TEJLHO MeHblue, 4eM aokaeBas. OObIYHO pacyeTHble Pacxobl JOXKIEBHIX BOA
APEeBHLILIAIOT PacXoAbl OBITOBEIX BOX B HECKONBKO pa3. B ToM ciydae, koraa npu
pasneIbHOH KaHAMM3ALUMHK YCTPaUBalOT TONBKO OBITOBYIO CETh, @ HOXIEBbIE BO-
Jhl OTBOAAT 10 OTKPBITBIM JIOTKaM M KaHaBaM CUCTEMY HA3LIBAIOT HEeNOAHOU pas-
OenbHOoU.

[lonypasdenvnan cucmema KaHalmM3auMH NpPEXYCMaTPUBAET CTPOUTENHCTBO
ABYX pa3felbHbIX ceTed (NpoM3BOACTBEHHO-OBITOBON U N0XKIEBOIH) M mepexBa-
THIBAKOILEro OOLIECILIABHOIO KOMIEKTOPa, N0 KOTOPOMY OTBOUATCHA HA OUHCTKY
Bce OBITOBBIC, IPOU3BOACTBEHHbIE BOALI M Haubojiee 3arpA3HEHHAs 4acTb AOXK-
JeBrlXx BOA. B MecTax nepeceueHus AOXKAEBOI CeTH C IepexBaThIBalOIUM 06mie-
CIUTaBHbIM KOJUIEKTOPOM YCTPaHBAlOT Pa3/CIMTEIbHBIE KaMephbl, B KOTOPhHIX pe-
TyAUpyeTcs OTBEACHHE J0XKIEeBbIX BOA Ha cOpoc B BOAOEMEBI U Ha O4YHCTKY. [lo
KOHCTPYKLMHU pa3jieiuTeNbHble KaMephi MOTYT ObITh aHATOIHUHBI JINBHECITYCKaM
o01ecIIaBHO CUCTEMEBI KAHAM3ALMH.

JUiA NOBLIIIEHHA CAHUTapHbLIX MOKa3aTeled NONHOHM pa3fesibHONH CHCTEMbI
KaHAIH3ALMH MOXET NPEeAYCMaTPUBATHCA JIOKANbHAA OYUCTKA AOXAEBHIX BOJ Ha
BBITYCKAX B BOZOEMbI HIH PEKOHCTPYKIHS 3TOH CUCTEMB! B MOMYPA3ACAbHYIO.

Kombunuposannas cucmema KaHIM3aLUMH JRONMYCKAET YCTPOHCTBO B OT-
AeabHBIX paioHax ropoja pa3nHyHbIX CHCTEM KaHaNd3alHH,

HauGonee coBeplucHHa B CAHHTAPHOM OTHOILEHMH [OJYPa3leIbHAs CHCTe-
Ma, TaK KaK B 3TOM CJIyyae 3arpA3HEHHbIe CTOYHBIE BOJBI BCEX KaTeropuii yaa-
NAIOTCA 3a Npeaesbl HACENCHHOTO MeCTa H NMOABeprawTea ouucTke. OaHaKo Ka-
NMHTaNbHbIE BIOKEHMS Ha OJHOBPEMEHHOE CTPOMTEILCTBO [ABYX CETEH H
CIIELMANbHBIX KAMEp BEJIHKH, MOITOMY NOAYypasie/bHble CUCTEMb] KaHATIH3aLUU
Moka enle He MONYYWIH INMPOKOro pacmpocrtpaHexdna. Haubonee yacto mpume-
HACTCA pa3fie/lbHasd CHCTEMa KaHAaIM3auUMM. 3Ta CHCTeMa yJAOBJICTBOPHTENLHA B
CaHUTAPHOM OTHOWCHUHK. Ee 3KOHOMHYECKHE MPEeUMYLIECTBA COCTOAT B TOM, YTO
B NEPBYI0 OYepelb MOXHO CTPOMTE OBITOBY!O ceTb, TPyObi M KaHa/Ibl KOTOpOH
HMEI0T HeOONblIHe AHAMETPhI, 4, CISAOBATENbHO, NICPBOHAYAILHLIC 3aTPAThl B
NEpHO/l CTPOUTEILCTBA OYAYT CHIKeHbt. ToNBKO MO Mepe GiaroycTpoicrsa Tep-
puTopuH 00bekTa MpOKIAAbIBAETCA NOA3eMHas A0KAaeBad cerb. o 3Toro Mo-
MEHTa JOXJEBble BOIBl OTBOMATCA TAK XK€, KAK M [PH HENONHOH pazfienbHOR
KaHaNM3aluK, T.e. IOBEPXHOCTHLIM CTOKOM IIO JIOTKAM U KIOBETaM.

CxeMa KaHanu3aUMH paspabaThiBaeTCs Ha OCHOBAHMH MPHHATOH CUCTEMEI
KaHAMU3aLMM U ABIAETCA KOHKPETHBIM TEXHUYECKH M JKOHOMHYECKH 00oCHO-
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BaHHLIM pEIeHHeM MO BLIOOPY K pa3MELICHMIO KOMIUIEKCA HHXKEHEDHbIX CO-
OpPY)KCHHHI JJ14 NpHeMa, TPaHCHOPTHPOBAHHA, OYMCTKH H BBITYCKAa MX B BOIOEM
WIM niepeaava I NOCAEayIOIero HCIoIb30BaHUA B CEJIbCKOM X03aHCTBE U Mpo-
MBILLIEHHOCTH.

Ha renmnaHe xkaHaIM3yeMOro HaceAeHHOro MyHKTA BhlAenaioTca O6acceitHnl
KAHANHU30BaHMA (cM. puc. 2.1.), HAaHOCATCA TPACChl OCHOBHBIX KOJLUIEKTOPOB,
YJINYHOH ceTH, MecTa pacroOKEHHS HACOCHBIX CTAHIMH, OYMCTHBIX COOPYXe-
HUH U BBIITYCKOB.

Bribop cxeMbl KaHanu3zauud oOycnaBiuBaeTca peibeOM MECTHOCTH, Me-
CTOM PacnoJIOKECHHA OYHCTHBIX COOPYXEHMH M NMOBEPXHOCTHOIO BOAOEMA, pac-
XOAOM CTOYHBIX BOJ, TpeOOBaHMAMM YTHAH3ALMH CTOYHBIX BOJ H NOBTOPHOIO MX
HCNOJIb30BaHMA, OTBOAOM U OUHMCTKOH [IOBEPXHOCTHOIO CTOKA.

Puc.2.2. Cxembl KAHANH3AIIHOHHBIX CETEH HACEICHHBIX MYHKTOB:

! — rpaunua 6acceiina; 2 — rpaHMUa KaHAIU3O0BaHMA; 3 — BHNOYCK; 4 — KOMIEKTOP HHMKHEH
30HBI; 5 — [APKOBBI# KOWIEKTOP; 6 — IMaBHLL KOLIEKTOP BEPXHEH 30HbL; 7 - CEBEPHBIH KOJLIEKTOD;
8 — oTBOAHOH KaHan
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ITpuMenAloT cneayronMe CXeMbl KAHANHM30BAHHA:

1. Tlepneuguxymapuylo (puc. 2.2, a), Npu KOTOPOii KOJUIEKTOPH OTAENBHAIX
0acceiiHOB KaHAIM30BAHHA, €CIIH HET OOPATHLIX YKJIOHOB, TPACCHPYIOT 10
HauKpaT4yaiilieMy MyTH — MNEpPNEeHAMKYJHIDHO BoJoeMy. Takyio cxemy
NPHMEHAIOT MIPH OTBOAC 4UCTHIX BOA. IIpH HEOOXOAMMOCTH OMYHCTKK OT-
BOAMMBIX BOJ 3Ty CXeMY MOXXHO MEPEACNATh Ha NEPEeCeeHHYIO CXEMY.

2. Tlepecedennyio (puc. 2.2, 6), IMEOLIYIO NIMPOKOE PacCHpPOCTPAHEHHE, eC-
MK TEPPUTOPUA KAHATIH3YEMOI'o 06BEKTa NOHWKAETCS B CTOPOHY BOJOEMA.
Ona yno6Ha npH peKOHCTPYKUMHM CTaphiX CHCTEM KaHAIM3ALUH, BLIION-
HEHHBIX 110 NEPNSHAHKY/LAPHOH cxeMe H cOpachIBaIOLMX CTO4HBIE BOAR! B
BopoeM 6e3 ouucTku. IIpu IT0i cxeme koltekTopE! 6acceiiHOB KaHanM30-
BaHUA, HIYIUHE K OMHUCTHBIM COOPYXEHHAM.

3.BeepHyto, wiM napajuienbHylo (puc. 2.2, 8), npu KOTOPOH KOJLIEKTOPEI
baccefiHOB KaHANIH3OBAaHMA HalpaBiEHb! NMOA YIJIOM WIH NapalieNbHO
IpYT APYTY H I10 OTHOHICHHIO K BOJOEMY M I1€pEXBaThIBAIOTCH [NABHBIM
KOJUIEKTOpOM, OTBOMALLUMM CTOYHBIE BOJARI HAa OYHUCTHHIE COODYXKEHHA.
CxeMmy NpHMEHAIOT IIPH O4eHb KPYTHIX CKIOHAX K peKe B HeNfAX YMeHb-
IIEHUA YKIOHOB TPY0, a TakoKe CKOPOCTH ABWXKEHHA BOJBI B KOJUIEKTOPAX.

4. PamuaneHyto (puc. 2.2, 2), IpUMEHSIOT NIPH OTBOJE CTOYHLIX BOJA OTAEIBHBIX
PaHOHOB CAMOCTOSTENBLHEIMM CHCTEMAMH M NpU pa3OpOCaHHBIX ILIOLIAAKAX
OYHCTHBIX coopyxeHHil. Komnexroph 6acceiiHOB kaHATH30BaHHA HMEIOT pa-
JVATbHOE HamparjeHHe OT LIEHTpa HACENCHHOIO IyHKTa K €ro nepudepuu,
KKAbIH paiioH ropojia UMEET HE3aBUCHMYIO CETh ¢ CAMOCTOSTENBHLIM TMaB-
HBIM M OTBOASAILMM KOJUIGKTOPAMK H ¢ OTHAEIBHBIMH OYHCTHBIMH COOpYHeE-
HMSAIMH. DJTa cXeMa yao0Ha TeM, YTO IIpH PaclUMPEHMH 3aCTPOHKH ropoaa He
Tpebyercs nepecTpoiika AeHCTBYIOIMX KOUIEKTOPOB.

5.30HHY10, WM MOACHYIO (puc. 2.2, 0), NIPUMEHAIOT [PH PACIIONOXECHHU
00BbeKTa Ha TEPPHTOPHH C XONMHUCTHIM penbedoM. Ilo 3Toit cxeme Hace-
NEHHBI NYHKT pa3OMBAIOT HA 30HBI C CAMOCTONTEIBHBIMH CETAMH, M
CTOYHBIE BOJKI HWXHEH 30HBI IEPEKAYMBAIOTCA B IMaBHbIM WIKH OTBOIHOMI
KOJUICEKTOp BEpXHEH 30HBI, HAYIIEH HAa OYMCTHHIE coopyXeuui. Ot or-
AeNbHbIX 06HEKTOB CTOYHBIE BOJBI OTBOIATCA CAMOTEKOM.

B rycroHacenenHsix paiioHax CTpaHb! M mpy OIM3KOM PacTIONOKECHUM Hace-
JEHHbIX NYHKTOB H IPOMbBILIUIEHHLIX NMPERNPHATHI CAEAYET MpeaycMaTpHBATh
PaHOHHYIO0 CXEMYy KaHAIM3aLUH BCEro MPOMBILUIEHHOIO padoHa. PaiioHHad cxe-
Ma KaHaIM3alUWH NO3BOJAET OTKA3aThCA OT YCTPOHCTBA B OTACJLHLIX HACENEH-
HEIX I[IYHKTaX H NMPOMBILUIEHHLIX NPEANPHATHAX HeOONbUIMX OYHUCTHBIX COOpY-
KeHui, obecneynTs OONee COBEPINCHHYIO OYHUCTKY CTOYHBIX BOJ H BBICOKO-
3GPEeKTUBHYIO CHUCTEMY MOBTOPHOTO M MHOTOLEIEBOIO HCIONb30BAHHA OYH-
IIEHHOH BOALI M TEM CaMBIM JOCTUTHYTh COKPAICHHA CTPOMTENbHBIX M IKCILTY-
TaLHOHHBIX 3aTpaT H 0ojiee HANEXHYIO 3aLIMTY BOJOEMOB OT 3arpA3HEHMIA.

B 3acynimBhix paiioHax ¢ Ae(UIMTOM BOAbl, NMPH HATHYMHH MATOBOZHBIX
BOAOEMOB, rae oTOop BOAR U cOpOC CTOYHBIX BOA MOCHE OMMCTKH 3aTPYAHEHBI,
WIM B T€X CAy4asX, KOrJa MO CaHUTApPHBIM WIH pbl0OX03SACTBEHHEIM TpebGoBa-
HHAM He JomycTHM cGpoc crouHbix Boj §e3 goporocrosied riay6okoH ouHCTKH,
Lenecoobpa3HO MPOEKTHPOBAaTh 3aMKHYThIE CXeMbl BOAHOIO XO34HCTBa 6e3 BhI-
IycKa CTOYHbLIX BOJ B BOJOEMBI.
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Takue cxeMbl MPeaYCMATPUBAIOT NOJHOTO BOA00GOPOTa ¢ HCIONB3OBAHHEM
B IIPOU3BOJCTBE OYHILEHHBIX W MOArOTOBACHHBIX MNPOMBILUIEHHBIX H OBITOBBIX
CTOYHBIX BOJ NPH MUHHHMANBHOM MNONOJAHEHHH 6€3BO3BPATHHIX [OTEPh CHCTEMBbL
M3 BOXOHCTOYHHKA.

IIpn pa3spaboTke cxeMbl KaHa/IM3aLKHU CAeIyeT [PeIyCMOTPETh MAKCHMAIb-
HO BO3MOXXHOE MCIIOJNB30BaHHE CTOYHBIX BOX KaK MPOU3BOACTBEHHBIX, TaK H Obl-
TOBBIX, H JOMZEBhIX.

OntuManbHM BapHaHT JO/DKEH OMNpEAC/ITCH HaWMeHBIEH BENHYMHOI
NPHBENECHHBIX 3aTPAT C YYETOM COKpALICHHA TPYAOBbIX 3aTpaT, pacxola MaTepu-
aJIHBIX PECYPCOB, NEKTPOIHEPrHH M TOIUIMBA, a TAKOKE HCXON U3 CAaHHTAPHO-
I'MTHEHHYECKHX H pHO0X03aHCTREHHBIX TpeOORaHMIA.

Beibop cucteMbl M cxeMbl OTBEACHHMA OLITOBLIX, IPOM3BOACTBEHHBIX M aT-
MOC(EpHBIX CTOYHBIX BOA MO OOLIMM WIH pa3fieNbHBIM CETAM BO MHOTOM 3aBH-
CHT OT Toro, Oyaer nu B JAIbHEHIIEM OCYILECTBIATLCA HX COBMECTHAA MIIM pa3-
nenpHad ouuctka. CoBMecTHOe oTBejeHHE OBITOBLIX W NPOH3BOACTBEHHBIX
CTOYHBIX BOX JKOHOMHYECKH OMNpaBJaHO IIpH HX MOCAeyIolleit COBMECTHOi
MexaHHIecKoi u OMonornyeckod ouynctke. Ilpon3BoacTBeHHEIE CTOYHBIE BOMEI,
COICpXKallHEe OPraHHYECKME BELECTBA U OBITOBHIE CTOYHBIE BOARI, MOTYT OBITBH
HCIIONb30BaHbl NOCHe HX GHOJOrMYECKOM OYHCTKHM B MPOU3BOACTBEHHOM BOJO-
cHabxeHuu. 1A cucTeMarusalvi M 0000LeHUA HAy4YHO-TeXHUYEcKoi uHGop-
MAalHH Pa3MHYHBIX CHCTEM H CX€M KaHAaJIM30BaHUA PEKOMEHIYETCA COCTaBILATH
CTPYKTYPHbIE CXeMbl (puc. 2.3), B KOTOpPOil MOKa3aHbl BEPOATHAIE U NEPCIECKTUB-
HhI€ CHCTEMBEI, a TAKXKe BOIMOXKHBIH YPOBEHb UX HCIIONB3OBAHMUA.
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Puc. 2.3.CrpyKTypHas cxeMa BapHAHTOB BOLXOOTBEACHUA H PALMONAILHOIO HCAONBIOBAHHSA
OYHLLCHHBIX CTOYHBIX BOA AIPH Pa3acibHON cHCTEME
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2.3. HopMBbl H peKHM BOAOOTBEACHHSA

Jns onpenencHUs pacyYETHLIX pPacXof0B HeOOXOAHMO 3HATH KOMHYECTBO
KUTCIEH, TPOKUBAIOIIMX B HACENEHHBIX MECTaX, HOPMY BOJOOTBEJCHHA M pe-
MM MOCTYIUICHHS CTOYHBIX BOA B ceTh. HOpMuI BOOOOTBeACHMS AN HaceneH-
HbIX MECT NPHHHMAIOT N0 (npur. 2, maba. 2.1) paBHBIMH HOpMaM BoJoNOTped-
NeHUs B 3aBHCHMMOCTH OT CTelleHH OnaroycTpoiictsa 3iaHuii. B HopMm
BOAQOTBEACHUA BXOAAT BCE BHIb! MOTPEOJCHUA BOAB B ropofe (B T.4. pacxon
poAbl Ha Oanu, npadeyHsle, GOABHUUL U IP.), 32 HCKIIOYCHHUEM PACXOJ0B BOALI
OPOMBLILUIEHHBIMK TPEATIPUATHAMU H HA MOJAMBKY YJHIL, TUIOLIaAeil M 3eNCHBIX
HACAXKICHHIA.

Panee yxe rosopHilocs 0 HEpaBHOMEPHOCTH NoTpebieHua BoAbl. B cBA3N ¢
3THM CYLUECTBYET H HEPABHOMEPHOCTEL €€ OTBeacHHA. [IoHaTHa o ko3dduumen-
Tax 4acoBod K, W cyTouno# K, HEPaBHOMEPHOCTH B BOJAONDOBOJE M KaHa-

JIH3aUMH aHANMOTMYHBI, OJHAKO HX YHC/ICHHBIE 3HAYECHHUSA 6y,£ly1' PA3NUYHLIMH,
YTO CBA3AHO C YCIOBHAMH ABIOKCHHA XHWIKOCTH H AOIOCIHUTENBHBEIM MOCTYILIC-
HHEM BOAB! B KAHANH3AIMHOHHYIO CETEh OT cereit HEHTPAJNBHOI'O H IopAvero BoIO-

cuabxenua u ap. Pasanuuaior kospduuuenta K, . u K, o6iel MHHH-

MaibHOH M MAaKCHMAaJIbHOH HEPaBHOMEDHOCTH BOJOOTBEACHHMA. YCTaHOBJICHO,
4YT0 HEpAaBHOMEPHOCTb MOCTYIUIEHHS CTOYHRIX BOR B KAaHAIM3aLUOHHYIKO CETh
3aBHCHT OT CPEJHEr0 pacxoja BOJhl, MpOTEKaLIeH o Heil: yeM Goabuie cpex-
HHH pacxoll CeTH, TEM MEHBILE JUalla3oH KonebaHHil pacXxoa0B N0 YacaM CYTOK.
3sayeHns K03QPHINEHTOB HEPABHOMEPHOCTH B 3aBHCHMOCTH OT CPEAHEro pac-
X0Ja CTOUHBIX BOJ, NPOTEKAIOLKX B C6TH, NpHBeAeHbl (npua. 2, maba. 2.1).

Jns pacuera KaHaNIM3aUMOHHOH CETH M COOPYXEHMil Ha Heill, a TakKe A
pacHeTa OYHMCTHLIX COOpYXKEeHMiHl HeoOXONHMO 3HATH pacYETHhIE pacXxoabl —
CPEAHECYTOYHBLIH, CPEAHEYaCOBOH, MAKCHMAaJIbHbII M MHUHMMANBLHBIA CEKYHR-

netit. Pacxoast (0 GuITOBBIX CTOYHBIX BOA (M°/CYT; M’/4; JI/C) ONpPERENAOT MO
¢opmynam:

0,om=N-g/1000, @.1)
Q.,.=N-q/(1000-24), 2.2)
Goc =N-q-K,,, .../24-60-60, (2.3)
G =N-q-K,,, .. [24-60-60, (2.4)

rne N — pacueTHOe YHCIO XMTeNeH; ¢ — HOpPMa BOAOOTBENEHMA Ha OAHOrO
KHTeNA, MOABIYIOIIErOCA KaHAIN3AUMEH, J/CYT.
l'unpaBnuyeckuid pacqHer BeAyT Ha MaKCHMANIbHBIH CEKyHAHLIH pacxon.
MY NpPeAIeCTRYET ONpee/IcHHe PACHETHBIX PacXod0B M0 OTAEILHBIM Y4acT-
KaM cetd. BoT noueMy BHauane onpeaensioT yaenbHblH pacxoa (7/c) ¢ 1 ra ka-
HamM3yeMoit TeppuTopuH o gopmysie:

4, =9 P, /(24-60-60), (2.5)

IZAe p, — IUIOTHOCTH HaceNeHUA (JMCno skuTeNneH Ha 1 ra).
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3aTeM TEPPHTOPHIO HACEIIEHHOro MecTa pa3buBarOT HA ILUIOLMAAM CTOKA, Ts-
rOTEIOIUHE K NPUIICTAIONIAM Yy4YacTKaM CeTH. JTy pa3OHBKy NpOBOAAT C YYETOM
peidbedpa MECTHOCTH H IUIAHHMPOBKM BHYTPHKBapTalbHOH TeppuTOoprH. Ecix
peinbed MECTHOCTH IUIOCKHH, TO pa3GUBKY TEpPHTOPHH BeAyT no OHCCEKTpHCaM
yriioB kpapTanos. [locne 3TOro nNOACYMTHIBAIOT NONYYEHHBIE MIOIIAAH CTOKA, C
KOTOPLIX NOCTYNAIOT PacXoAbl Ha KaXKABIH y4acTOK ¥, H onpexensoT pacyeTHbIA
pacxox (n/c) nno gopmyne:

qp = qmax.c - qdeKdenmax » (26)
LI qcp.c CPEAHMH CEKYHHBI PACXOM PABEH!
9opc =Gl 27

Topoga MOTYT UMeTh PaiioHM ¢ pasHoil ILIOTHOCTBIO 3acTpoiiku. B aTom
cAy4ae JUIS KaKAOI0 MUKpPOpahoHa NMPUXOAMTCA ONpeaeisTh YACAbHEIA pacxol
CTOMYHRIX BOJ, YYHTHIBa€Mblif fAanee NPH BHIYMCIEHHWH PAacYETHHIX PacXOROB.
PacueTHbie pacXo/ibl GHITOBRIX CTOUHBIX BOX (M’/CYT M JI/C) OT NPOMBILLIEHHBIX
APCANPHATHH ONPEREIAIOT, HCXO[AA M3 YHCHa paboTaloUMX, HOPMBI BOJOOTBEAC-
HuA, NpUHUMaeMOoH 25 H 45 11 B OIHY CMEHY Ha OZHOI'O YEIOBEKA COOTBETCTBEH-
HO JUISt XOJIOAHBIX H ropa4ux (c TernopniaencHueM Gonee 84 klx Ha | M ) Le-
X0B H KO3()PHUMEHTOB 4YacoBOH HEPaBHOMEPHOCTH K =3;K =25 no

dopmynam:

Q... = (25N7 +45N7 1000, (2.8)

e = (25N, K7 +45N K J/(T -3600). 2.9)

rae N,N,,N,,N, — 4HCIO paBoyux B XONOAHLIX H FOPAYHMX HEXAX COOTBETCT-

BEHHO B CYTKH H B CMEHY ¢ HauGONBILUMM YHMcIOM paboralomux; 1 — mpomos-
XKUTENBHOCTH CMEHEI, 4.

PacueTHbIe pacXoAb! NPOU3BOACTBEHHBIX BOA (M /CYT H JI/C) ONpPEAEIAIOT N0
dopmynam:

M,[1000, (3.0)

anon.cym = qnpox

MK, [T -3600. (3.1)

Drvirc = qnpmt

rae M,,M, — xonuuectso BhinycKaemol NpoAyKLuK B CMEHY € HaubonbIeik
[POM3BOAHTENBHOCTBIO; (., ~ ~— YAEAbHAS HOpMa BOJOOTBEACHUA NPOH3-

BOACTBEHHBIX Boa; 1 — MPOAOIKHTENBHOCTL paboTel 060pya0OBaHHS, 4.
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2.4. Bui6op cXeMbl H CHCTEMbI KAHATH3ALKH

2.4.1. Cxembr u cucmembi KAHARUIAKUU HACEAEHHBHIX NYRKMOE

Kananusosanve HaceNeHHBIX NMYHKTOB CleXYeT NPEAYCMATpHBATh MO CHCTE-
MaM: pazdenbHoti — TOMHOH WIH HENOJHOM, notypaszoenvioi, a Taloke KOMOuUHUpO-
gannoti. OTBefeHHE NOBEPXHOCTHLIX BOJ 10 OTKPBITOIM CHCTEME BOJOCTOKOB AOITyC-
Kaerci [MpH COOTBETCTBYIOlUeM OOOCHOBAHMM H COIVIACOBAHMM C OpraHaMH
CAHUTAPHO-OMUIEMHONIOTHYECKOH CIyObl, NO pEryIMpoBaHHIO U OXpaHe BOJA, a
TAKOKE ¢ OpraHaMM OXpaHbI phIOHBIX 3anacoB. BeIGOp CHCTEMB KaHANM3aLMU ClEXy-
eT TPOM3BOAMTE C y4eToM TpeOOBaHMii K OUKMCTKE MOBEPXHOCTHBIX CTOMHBLIX BOJ,
KIMMATHYECKUX YCIOBHIA, penbeda MeCTHOCTH M ApyruX (akropoB. B paiioHax ¢

HHTEHCUBHOCTBIO NOKACH ¢,, MeHee 90 n/c Ha | ra cieayeT paccMaTpHBaTh BO3-
MOYHOCTb IPUMEHEHUA NOAYPA30eAbHOU CHCTEMbI KAHANIW3ALIHHA.

2.4.2. Cucmembl KanARU3ALUY MATLIX HACETTEHHBIX NYHKMOS
(00 5000 uen.) u omoenvro cmoaujux 30anul

Kanam3auuio ManblX HacCeJCHHBIX MYHKTOB CIEAyeT NpeaycMaTpMBaTh,
KaK IIPaBUIIO, 11O HEMOJHOH pa3icIbHOH CHCTEME.
JUist MaJIbIX HaceleHHbIX MIYHKTOB CIEAYET IIpeAyCMaTpUBaTh, Kak IPaBUIIO,
HEHTPAJIM3OBAHHBIC CHCTEMbI KAHANH3AUMH VLT OJHOTO MM HECKONBKMX Hace-
NEHHbIX MYHKTOB, OTACNBHLIX MPYIN 34aHHi U APOU3BOACTBEHHHIX 30H. IleHTpa-
AH30BaHHKIE CHCTEMBl KaHANM3aLUM CIEAYeT MPOEKTHPOBaTh OOBERUHEHHBLIMH
JUISA SKMJIBIX M IIPOM3BOACTBEHHEIX 30H, HCIULIOYAA HAaBO3OCOAEPKAIIHE CTOYHLIE
BOJBL. YCTPOHCTBO LIEHTPaJIM30BAHHBIX CXEM Pa3AeAbHO AN KWIOH H MMPOH3-
BOJICTBEHHOR 30H JOMYCKaeTcs MpH TEXHUKO-IKOHOMHYECKOM OOOCHOBAHHH.
JeueHTpanyu3oBaHHble CXeMbl KAHAJIM3ALMHU JONYCKAETCA IPEAYCMATPHBATS!
— Npy OTCYTCTBHH ONACHOCTH 3AIPA3HEHHA HCIIOJIB3YEMEIX UM BOAOCHAO-
*KEHUS BOJOHOCHBIX TOPH30HTOR;

~ IIPH OTCYTCTBMM LICHTPaIH30BAHHON KaHAMM3alMH B CYLUECTBYIOIIHX MK
PEKOHCTPYHPYEMBIX HAaCENICHHBIX MYHKTaX U 0OBEKTOB, KOTOPHIC JOJIK-
Hbl ObITh KaHAJIM30BaHBI B MEPBYIO ouepeab (60oabHHUI, LIKON, JETCKUX Ca-
OOB M fcinell, aAMUHUCTPATHBHO-XO3AHCTBEHHBIX 3aHUH, OTACABHBIX XH-
JILIX JOMOB, NPOMKILUICHHRIX NIPSANPUATHH), & Taloke JUIA EPBOi CTafuH
CTPOUTENBCTBA HaceIeHHbIX IIYHKTOB Ha pacCTOAHuM He MeHee 500 m;

~ IpPH HEOOXOAMMOCTH KaHAIW30BaHHA I'PYIIN HIH OTACABHBIX 34aHHH.

Jlna oTAeNbHO CTOALMX 3AaHHH NpH pacxoge OLITOBBIX CTOYHBIX BOJ JO
1 M’/cyT pomycKaeTca YCTPOHCTRBO MO(T-KI03ETOB MM BLIrPeGOB.

2.4.3. Cxembl u cucmembt KanaIu3auuu nPOMuILICHRbBX npeonpusmuil

CucreMa BOXHOTO XO03AMCTBA NMPOMBILLIEHHBIX OPEANPUATHI JOJDKHA OBITH
C MaKCHMAJIBHBIM NOBTOPHBIM (MOCHAECAOBATEILHLIM) HCIONB3OBAHWEM IPOM3-
BOACTBEHHOM BOJK B OTAENbHLIX TEXHONOTHYECKUX ONEpalusX H ¢ obopoTom
oXJaxaaroue Boabl A1 OTAEABHLIX LEXOB HIK BCEro MpEANpHATHSI B LIEIOM.
Be3Bo3BpaTHbie NOTEPH BOJALI JO/KHEI BOCHONHATECA 34 CUET aKKYMYIHPOBAHHS
MOBEPXHOCTHBIX CTOYHBIX BOJ, OBITOBBIX, I'OPOJCKMX H NPOH3BOACTBEHHBIX
CTOYHEIX BOJ MOC/IE HX OYMCTKM M ofe3zapaxupanus (0Oe3rpexuBaHus). [1ps-
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MOTOYHAs CHCTEMa NOJA4YH BOAbl Ha MPOM3BOACTBEHHBIE HYXABl CO cOpocoM
OYMUICHHEIX CTOYHBIX BOJ B BOAHKIE OGBEKTH JOMYcKaeTcs Muuib npH obocHo-
BaHUMH H COINIACOBAHHH C OPraHAMH MO PETYNHPOBAHHIO HCMOAL3OBAHUA H OXpa-
He BOJ H OpraHaMH prl60OXpaHkI.

Ilpu BrIOGOpe CXeMBl W CHCTEMbl KAaHANM3ALMM NPOMBILUICHHLIX OPEAIPH-
ATHH HEOOXOAMMO YYHTHIBATS:

— BO3MOXHOCTh MCK/IOYMEHHA 00pa3zoBaHHA 3arpa3HEHHBIX CTOYHBIX BOX B

TEXHOJIOrHYECKOM Tpollecce 3a c4eT BHeapeHus Ge3orxoxnbix W Gespol-
HbIX NPOH3BOACTB;

— TpeboBaHMA K Ka4eCTBY BObI, HCIIONb3YEeMOil B Pa3IHYHBIX TEXHONOIHYE-
CKHX IpOLIECCax, H ee KOTHYECTBO;

— KOJIHYEeCTBO M XapaKTepHCTHKY CTOYHBIX BOA, 0Opa3ylomiuxcs B pa3HBIX
TEXHOJIOTHYECKHX [IpolieccaX, ¥ (PHIUKO-XHMHYECKHE CBOMCTBA MPHCYT-
CTBYIOILMX B HHX 3arpA3HAIOMIMX BEUIECTB, MaTEPUAILHbLIA H SHEpreTHYe-
ckuil 6aaHCh! BONONOTPEONEHHS H BOJOOTBEACHHS,

— BO3MOXHOCTb JIOKAJBHOA OYHCTKH [TOTOKOB CTOYHBIX BOX C LEABIO H3BJIC-
YEHHA OTAC/IbHBIX KOMIIOHEHTOB H IIOBTOPHOIO MCHONB30BaHMA BOALI, a
TAKKE CO3AAHUA JIOKAIBHBIX 3aMKHYTHIX CHCTEM MPOM3BOACTBEHHOIO BO-
JOCHAOKEHHA,

— BO3MOXHOCTh MCIIOJNB30BAHUA B IIPOU3BOACTBE OYUINEHHBIX OBITOBBIX ro-
POACKHMX CTOYHBIX BOM, a TAKKE IOBEPXHOCTHLIX CTOYMHAIX BOJ H CO3AHMA
3aMKHYTHIX CHCTEM BOAHOrO xo3sicrea 6e3 cOpoca CTOUHBLIX BOJ B BOA-
Hble OOBEKTHI;

~ YC/IOBHS CIyCKa IIPOM3BOACTBEHHBIX CTOYHBIX BOA B BOAHBIE OOBLEKTHl HIIH
CHCTEMY  KAHAJM3aLlMH  HACEJIEHHOrO  MyHKTa  WJIH  Jpyroro
BOJI0I10JI530BaTEIA.

Kananu3soBaHie NPOMBILUICHHKIX NPEANPHATAR HAMNEXKHMT NpPEeAyCMAaTpH-
BaThk IO NOJHOH paszfenbHOH cucTeMe. OUHCTKA MPOU3BOJACTBEHHBIX W TOpOA-
CKHX CTOYHBIX BOJ Ha BHEILIOWAAOYHBIX OYMCTHBIX COOPYKEHHAX MOXET IpO-
H3BOAMTBCA COBMECTHO HJIH PAa3feNbHO B 3aBHCHMOCTH OT XapaKTEPHCTHKH
IOCTYNAKOUHX CTOYHbIX BOJ H YCIOBHH HX NOBTOPHOTO MCIONB30OBaHMI.

IIpon3BOACTBEHHbIE CTOYHBIC BOABI, MOLICKALIWE COBMECTHOMY OTBEICHHIO H
OYHCTKE C OBITOBLIMM CTOUHBIMH BOAaMH HACENIEHHOTO IyHKTa, HE JO/DKHAI:

— HapywaTtb paboTy ceTelt ¥ COOpYKEHUN;

— CO/AEPKAaTh BELUECTBA, KOTOPbIC CIIOCOOHEI 3acOpATh TPyOhl KaHaiM3aUU-

OHHOM CETH WIH OTJaraTeCs Ha CTeHKax Tpyo;

— OKa3blBATH paspyluaiolliee AelCTBHE Ha MaTepual Tpyd H 3JIEMEHThl CO-
OPY>KEHHH KAHANH3ALMH,

— COAEPXAaTh rOPIOYHeE NPHMECH H PACTBOPEHHLIE BEILIECTBA, CIOCOOHBIE 00-
pa30BbIBATH B3PBEIBOONACHBIE H TOKCHYHBIE Ia3bl B KAHAIH3ALMOHHKIX Ce-
TAX H COOPYKEHHAX;

— COJEPXKAaTb BpEIHble BELUECTBA B KOHLIEHTPALMAX, HapylaloUMX paboTy
OYHCTHBIX COOPYXEHHH WIH MPENATCTBYIOLIMX MCIIONB30BAHUIO HX B CHCTE-
MaX TEXHHUeCKOTo BojocHabxeHHA WK cOGpocy B BOIHBIE OOBEKTHI.

56



CTOUHHIE BOJB, HE 3aTrPASHEHHAIE B MPOLIECCE IPOU3BOACTBA, ROIKHBI OBITH
HCAONB30BaHEl B CHCTEMaX MNPOM3BOACTBEHHOIO BOJOCHAOXKEHUS MpEeANPUATHSA
WK IEPEAaHbl APYT'OMY NOTPeOUTENIO, B TOM YHCHE HA OPOLIEHHE.

2.5. TpaccHpoBKAa KAHAIH3AIHOHHBIX CeTeH

Ipu TpaccHpoBKe KaHANM3ALMOHHLIX CETeH YYHTHIBAIOT pensed MECTHOCTH
H BEPTHKAIBHYIO €€ IUIAHHPOBKY, Pa3MEILCHHE BOAHBIX TIPOTOKOB U MecTa cOpo-
c& CTOYHBIX BOJ, a TaKKe JaHHBIE FHAPOreoJorH4eckux usnickanuii. Ha cxemy
KaHAIU3ALAM BIMACT PA3MEILIEHHE QUUCTHBIX COOPY)KEHHMIH. CXEMBI TPACCHPOBKH
KaHAIH3aLMOHHOM CeTH (puc. 2.5.1) pasnu4aroT OTHOCHTENLHO KBAapTANOB B 3a-
BHCHMOCTH OT pefibe)a MECTHOCTH M BEPTHKANBHOH IVIAHHPOBKH TEPPUTOPHH:

— obpeMimoNias cxeMa yIHYHOH KaHAIU3ALHOHHOMN CeTH;
— CXEMa C [IOHHXKEHHOH CTOPOHEI KBApTaNoB.
— 110 BHYTPHKBApTAIbHLIM [IPOE3aM.

CGopHble KOIEKTOPB! TPACCHPYIOT BAOJb PEK ¥ TadbLBeroB (IMHMiA, coequ-
HAIOIIMX Haubosiee MOHHKEHHBIC YYaCTKH pe4YHOH BOMMHEL, oBpara). Ilo sTuMm
KOJUICKTOPaM CTOYHbIC BOAbl OBITOBOM WM OOLIECILIAaBHOH CETH OTBOIAT HA
OUUCTHBIE COOPYXKEHMS, H IIOCJIE OYHUCTKH cOpackiBaloT B BogoeM. B nogoGHOM
cAy4ae BBEIIYCK CTOYHLIX BOA IPOM3BOAHTICA 332 HEPTOH HACENCHHOrO MYHKTA.
Joxkaesylo ceTb NpH NMPOEKTHPOBAHHM TPacCHPYIOT M3 pacueTa BhIllyCKa CTOY-
HBIX BOJ B BOJOEM IO HaHKPaTYAHIIEMY pacCTORHHIO. [ PYHTOBBIC YCIOBHA Tak-
K€ OKa3blBAIOT CYLUECTBEHHOE BAHAHUE Ha TPACCUPOBKY CETH.
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Puc. 2.5.1. Cxembl TPACCHPOBKH KaHANH3aLHOHHBIX CETEi:

@ — YTH4YHa% KaHAH3ALHOHHAS CETh ¢ NNOHHKEHHOH CTOPOHBI KBAPTANA; § — yNHUYHAA KaHATK3ALUHOH-
Has CETb MO HECKONbLKHM CTOPOHAM KBApTana-o0beMMOoILAs CETh, YTO CBA3AHO ¢ THHEHHOH 3acTpoii-
KOM yIHL; 6 — YIHYHAS KAHATMIALMOHHAA CETh [0 BHYTPHKBAPTANLHLIM 10S30aM.

Ha o6uieit cxeme xaHanu3aluy KpoMe NHHHUA CETH OTMEHAKOT Cereshie Co-
OpPYXXCHHA: HIOKEPHI, IIEpeXoibl H KaMephl pa3iM4yHOro HasHadeHus. Ha cxeme
HaMeyaloTcad MecTa PacllookEHHUA HACOCHBIX CTAHLHMH, OUHCTHBIX COOPYXKEHMIH
H BBIITYCKOB.
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2.6. IIpoeKTHPOBaHHE KaHAJH3AMUOHHDBIX ceTell H COOPYKEeHHH HA HHX

Kanammaipno oGbeKTOR HALIEXHT mpoekTupoBath cortacHo CHull 2.04.03-85
«Kananusaunsa. HapyxHble ceT M COOPY)KEHMA» Ha OCHOBE YTBEPXKIACHHBIX
CXEM pa3BUTHA U pa3MEllEHHR OTpacieil HapOJHOTO XO3AHCTRa U MPOMBILLIECH-
HOCTH, CXEM pa3BHUTHS H Pa3MeElLleHHA NPOH3IBOAMTEAbHEIX CHII 10 3KOHOMHYE-
CKHM paiioHaM, reHepanbHbIX, 6acCeiHOBBIX M TEPPHTOPUAIBHBIX CXEM KOM-
IUVIEKCHOIO MCHOJb30BAHMA K OXPaHbl BOR, CXEM M MPOEKTOB pPaHOHHOM
IUITAHHPOBKH H 3aCTPOHKH FOPOAOB, MUKPOPaiiOHOB, HACEIEHHBIX IYHKTOB, I€He-
PajIbHBIX IUIAHOB MIPOMBILLUIEHHBIX Y3/I0B.

IIpu npoexkTUpoBaHHH HEOOXOAMMO pacCMATPHUBATH LENeCOOOpPa3HOCTD
KOOIIEpHPOBAHHA CUCTEM KaHANH3aUHH OOBLEKTOB HE3aBHCHMO OT BEXOMCTBEH-
HOH MPHMHAJUIEKHOCTH, a TaloKe YYMTbiBaTh TCXHHYECKYIO, JKOHOMHYECKYIO H
CAaHHTAPHYIO OLCHKH CYLUECTBYIOLMX COOPYXKEHHH, NpelyCMaTpHBaTh BO3IMOXK-
HOCTb MX HCIIONb30BAHHA H HHTEHCHPHKALMIO HX PabOTEL.

ITpoexTh! kaHanu3aUMKU 0OBEKTOB HEOOXOAUMO pa3pabaThiBaTh, KAK NMpaBH-
10, OJHOBPEMEHHO C MPOEKTAMH BOAOCHAOMKEHMsA ¢ 00A3aTCNBHLIM aHANHM3OM
Gananca BoonoTpedneHus U oTBeAeHHs cTO4HbLIX BOA. IIpH 3TOM Heobxoaumo
paccMaTpHBaTh BO3MOXKHOCTE HUCMOAb3OBAHMA OYMILEHHBLIX CTOYHBIX H JOXKIE-
BEIX BOJ IUIA MPOU3BOACTBEHHOIO BOAOCHa0KEeHHA U opouleHHA. OCHOBHBIE TEX-
HHYECKHE pellieHUA, NpHHUMAaeMble B IPOEKTaX, H OYEPEAHOCTH HX OCYILECTBIC-
HUA JOMKHBL ObiTb 0OOCHOBaHbI CpaBHEHHEM BO3MOXKHBIX BAapHaHTOB.
OnTUMaJIbHBIH BapHaHT ONpEHAEAECTCA HaMMEHbIIEH BEIHYMHOM MPHBEACHHBIX
3aTpaT € YH4ETOM COKpallleHHd TPYIOBbIX 3aTPaT, pacxoJa MaTEpPUAIbHBIX PeCyp-
COB, 37CKTPOJHEPIUH H TOIUIMBA, @ TAIOKC HCXOAA U3 CAHHTAPHO-THTHEHHYECKHX
H pbi00X034iiCTBEHHBIX TpeOOBaHHIA.

IlpH npoeKTHpOBaHHM CETEH H COOpPYXKEHMI KaHANH3aUHMH JODKHbI ObITH
NpelyCMOTPEHbI [IPOIPECCHBHBIE TEXHHYECKHE DELIEHHA, MEXAHH3ALMUA TPYIO-
eMKHX paboT, aBTOMATH3aUMA TEXHOJNOTHYECKHMX IIPOLIECCOB M MaKCHMAalbHas
HHAYCTPHANH3ALKA CTPOHTE/IbHO-MOHTAXHBIX paboT 3a cueT npuMeHeHHs cbop-
HbIX KOHCTDYKUHH, CTAHAAPTHBLIX M THIIOBBIX H3ACHAHI M JeTajeid, H3rOTaBIIH-
BAaCMBIX Ha 3aBOJAX M B 3aTOTOBMTENbHBIX MACTEPCKHX.

Kananu3zaunoHHyO ceTh OOLIYHO YCTPaHBAaKOT CAMOTEUHOM H MIPOCKTHPYIOT
Ha yacTH4YHOe 3anoiaHeHHe. Jna Toro 4rodbl BOAA MpOTeKana ¢ HeoOXOAMMOH
CKOpOCTbIO, CEThb NPOKIAABLIBAIOT C YKJIOHOM. Bo n3bexaHue 3aunuBaHHA KaHa-
NMH3AUMOHHBIX CETEH pAcyYETHblE CKOPOCTH ABHIKEHMA CTOYHBIX BOZX CleayeT
NPUHMMATDh B 3aBHCMMOCTH OT CTENEHH HallONHEHHA TPYO M KaHAIOB M KPYNHO-
CTH B3BELIEHHBIX BEIECTB, COAEPMAIIHXCA B CTOYHBIX Bojax. [Ipu HauMeHbliieM
PacyeTHOM HAMOJHEHUH TPYO B ceTH OBITOROH M AOXKACBOM KaHaNM3aUMK Hau-
MEHBLIME CKOPOCTH cledyeT NpUHUMAaTh (npua. 2,maba. 2.2). PacyeTHoe Hanon-
HeHKe TpyOONnpoBOAOB MpU QTBEJeHUH OLITOBBLIX CTOYHBIX BOJA 3ABHCHT OT JHa-
MeTpa Tpy6. TpyObl AOKAeBoit (AMBHEBOH) M OOLICCIUIABHON KaHAIM3aLUH
[IPMHMMAIOTCS TIpH pacierax paboTaloLIMMH NOAHBIM CEYEHHEM.

PacueTHble cKOpOCTH AODKHBI OBITH TAKMMH, YTOOBI NMPH ABHXEHHH CTOH-
HOH JKMAKOCTH 1o TpyOam U3 Hee He Bhinajan ocafok. Ilpu GonbLIMX CKOPOCTAX
NPOUCXOAMT OBICTPEI H3HOC CTEHOK TPYD, HCTHpaIOLHMXCH TBEP/AbIMH 4acTHLA-
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MH, KOTOpbIE COZepxaTca B CTOUHBIX BoAax. Benencrsue sroro CHull 2.04.03-85
BBOJHT IOHATHA O MAKCHMAJIbHO JOMYCTHMBIX CKOPOCTSX.

Hanbonpmias (MakCHMaJIbHO AOITYCTMMAas) PacueTHas CKOPOCTb JBHXKCHUA
CTOYHBIX BOJA [PHHHUMAaETCA paBHOil § M/C JUId MeTaluIMYecKHX ¥ 4 M/c I HeMe-
TAJUIHYECKHX TPYO, a AN JOXKIEBO KaHaNH3alMu cooTBeTcTBeHHO 10 H 7 M/c.
IIpx YCTAaHOBKE MAKCHMAJIBHBIX CKOPOCTEH HEOOXOAHMMO ONpeneasTh U MaKCH-
MaIbHO JOTMYCTHMBIE YKIIOHI,

CrpoutenbHble HOPMBl M HpaBUIA PEKOMEHAYIOT NPUHUMATH CAESAYIOLIHE
3HauYeHUd HaUMEHBUIMX YKIOHOB TpyOONpPOBOAOB OBLITOBBIX KaHANIU3AHHOHHBIX
cereil: 0,008 npu D = 150 mm; 0,007 mpu D = 200 mm. TIpu HeGnaronpuar-
HOM peibedpe MECTHOCTH HOIyCTHMO NPOKIAALIBATH OTAEIBHBIE KOIEKTOPHl
Y4acTKH YIWYHOH ceTH ¢ TpyOamu zuaMeTpoMm 200 MM H ¢ HAHMEHBNIMM YKJIO-
Hom 0,005, a 150 mm — 0,007, [lns opHEHTHPOBOYHBIX Paci€TOB IIPH HAIlONHE-

HHAX, OMHM3KUX K MaKCHMAJIBHO JAONYCTHMBIM 3HAYCHHA imi MOXHO ITPHHUMATD

paBHLIMU | - A) ,Tie D — puamerp tpy6ui, MM (npur.2, ma6n. 2.2). Hcxons

H3 YCHOBHi SKCIUryaTanuu (yJoOCTBa IPOYMCTKHM CETH, JMKBHAAIMK 3aCOPOB)
MHHHUMAJIBHBIE Pa3MEPH AHAMETPOB TPYOONPOBOAOB HAPYXHO#H IMPOHU3BOACTBEH-
HO-OBITOBOH KaHain3auuy npuHUMalOT 150 MM 118 BHYTPHMKBAPTAIBHEIX H
200 MM A9 YIMYHBIX CETel, a A J0oXAeBoi U oOmecrnaBHON KaHaNH3aIHH
cooTBeTcTBEHHO 200 1 250 MM.

K KaHaIM3aLMOHHLIM CETEBbIM COOPYXEHHSAM OTHOCATCA: XKOJIOALBM pai-
MMYHOIO Ha3HAYEHHUR, AOKACTIPHEMHHMKXH, JIMBHECIYCKM (Ha CeTsx olluecIuiaB-
HOM CHCTEMBI), pa3JeNUTeNbHbIC KaMEPHI, PeTrYIHPYIOLIME pe3epByaphl, AIOKEphl,
AEepeXoAsl N0J XKEJe3HOAOPOKHBIMH H LIOCCERHBIMH ROPOraMHM, BOAHBIMH NpoO-
TOKaMH, OBparaMi, MOCTaMH, [CMIEXOAHBIMH MOCTUKAMH, BBIIIYCKH, BEHTHILi-
IMOHHLIE YCTPOACTBA.
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Puc. 2.6.1. CmoTpoBOit Konoaeu:

{ — nuMTa nEALLA;

2 — KORBLIO CTEHOBOE C OTBEPCTHAMH;

3 - noTOK H3 DETOHS;

4 - noNKa NOTKA;

5 — NNHTA NEPEKPRTHY,

6 — CTEHOBOE KONbLLO FOPNOBHHbL

7 — naMTa NOPOKHAN ¢ HHWEH I8 JIOKa;
8 - cxobui;

9 — orpaxnexne
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CMOTpOBEIe KONOALBI Ha KaHATH3ALMOHHEIX CETAX BCEX CHUCTEM HAUICHKHUT
npeaycMaTpHBaTh:

— B MECTax LIPHCOESAHHEHHUIA;

— B MECTaX M3MEHEHHA HaIPAB/ICHHM, YKJIOHOB H MaMETPOB TpYOONPOBOOE;

~ Ha MPAMBIX YYaCTKaX Ha PacCTOAHHY B 3aBHCHMOCTH OT AMaMeTpa Tpyd:

150 MM — 35 M, 200400 MM — 5 M, 500-60 MM — 75 M, 700-900 MM —
100 M, 1000-1400 MM — 150 m, 1500-2000 MM — 200 M, cBhILIE
2000 MM — 250-300 m.

PaiMephl B IUlaHe KOJIOALEB WIH KaMep ObITOBOH M IPOM3BOACTBEHHOM Ka-
HaNM3aldK PUHUMAIOT B 3aBUCHUMOCTH OT TpYORI HaHOOJbIIEro XHaMeTpa, MpH-
COeIMHAEMOMH K KoMoaly: Ha Tpybonposoaax AuamerpoM o 600 MM -— AJIHHY
1 wupuny 1000 MM; Ha TpyGonpoBoaax mmamerpoM 700 MM u Gonee — AMHHY
D + 400 mm, utipury D + 500 Mm.

JuameTpbl KpyI/IbIX KONOALUEB cClefyeT NMpHHHMAaTh HAa TpyOomposojax Aua-
meTpamu: 1o 600 MM — 1000 mm;700 mm — 1250 mm; 800-1000 MM — 1500 mm;
1200 MM —2000 mMm.

PasMephl KonoiueB B IDlaHe Ha NOBOpOTax TpyOonpoBoaoB HeoGXOAMMO
ONpeAeNATh U3 YCIOBHA Pa3MEILIEHHS B HHX JIOTKOB MoBopoTa. Ha TpyGonposo-
nax auamerpoM Oonee 150 MM npu rirybune 3anoxedHs Ao 1,2 M jomyckaercs
YCTpO#CTBO Konoaues auameTpoM 700 MM; mpu riryOHHE 3a10MKEHHA CBBILE 3 M
AHAMETP KONOJLEB CeayeT NpHHUMAThL He MeHee 1500 mm.

Konozmeu cocrour u3 paGoueit yactu (puc. 2.6.1), obecneunsatomieii BO3-
MOXHOCTh MPOM3BOACTBA B HeM paboT, ropioBHHBEI, MNPEAHA3IHAYEHHOH Ik
crnycka B pabouyio 4yacTe H Jioka. Beicoty pabouei yacTh xonoaueB (OT NOJKH
WIH TIOINAAKH JIOTKA KO NepeKpeiTHA) HeoOXOAHMMO MNPHHHMATh HE MECHEE
1800 mm. B paboueit yacTy KoNoALUA HAANEKHMT NPEJYCMATPUBATH YCTAHOBKY
CTAIbHBIX CKOO MM HaBECHBIX JIECTHULI JUIS CHYCKa B CMOTPOBO# KoJoJ€l, a Ha
Tpy6onpoBoaax AuaMeTpoM cBhiuie 1200 MM Iipu BeICOTe paboyeit 4acTH CBLILIE
1500 MM — orpaxaenne paboueit mwiomanxy Buicoroit 1000 mm.

IMonku noTKka CMOTPOBBIX KONOALEB AOMKHBI ObITh PacloNOXKeHbl Ha YPOB-
He Bepxa TpyOnl Gonbliero quamerpa. B xonoauax Ha TpyGonpoBoaax JXamer-
poM 700 MM 1 Gosiee fonycKaeTcsa NpelycMaTpuBaTh pabouyio IUIOAIKY C Ot
HO# CTOPOHBI NOTKA M NMOJKY WHpPHHOH He MeHee 100 MM ¢ ApYTOii.

FopnosuHbl KONOAIEB Ha CETAX KAHAIM3ALMH HALIEKHT NPHHHUMATH AHa-
Metpom 700 MM. VYCTaHOBKY AIOKOB HEOOXOAMMO IPEAyCMaTpUBATh: B OJHOM
YPOBHE ¢ IOBEPXHOCTBIO IPOEBKEH YaCTH JOpor MPH YCOBEPLICHCTBOBAHHOM
nOKpeiTHH; Ha 50—70 MM Bblitle TOBEPXHOCTH 3€MJIH B 3€JIeHOH 30He U Ha 200 MM
BHIILIE MOBEPXHOCTH 3€MJIM HAa HEJOCTPOEHHO# Tepputopuu. B ciayyae Heobxo-
AMMOCTH HaJUIeXKHUT [IpelyCMaTpHBATh JIOKH C 3aMOPHLIMH YCTPOHCTBaMH.

IIpu HaNIMYMK PYHTOBHIX BOA C PAcYCTHBIM YPOBHEM BBIIE AHA KONOALA
HeobX0AUMO MpeayCMaTpUBaTh MMAPOHIOMALMIO XHA M CTeH Kohoaua Ha 0,5 M
BBILIE TPYHTOBBIX BOJ. 3ajenka TpyO B cTeHax koJoAieB XOJDKHA obeclieuHBaTh
IUIOTHOCTh COCAMHCHMA, BOAOHENPOHHULAEMOCTh B YCIOBUAX BOAOHACHIILIEHHBIX
FPYHTOB, @ TAKOKE BO3MOXHOCTh HE3aBUCHMMOM OCaKH CTEHOK KOJOALA.
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3. TELIOCHABXKEHHE

3.1. CucremMsbl 4 cxeMbl TeIVIOCHADKeHHA

TemnocHabxenne npeacTapaseT coOOH KOMILIEKC HIDKEHEPHBIX COOPYKEHHI,
NpeAHa3sHAYCHHRBIX UIA CHAa0KeHHA TEIUIOM JKMILIX, OOILECTBEHHBIX H IIPOMBILL-
NEHHLIX 3JaHMH U COOPYXKEHHH C LENbI0 obecnedeHus KOMMYHaIbHO-OLITOBBIX
noTpebHOCTEH (OTOILICHHE, BEHTIIALIMA, KOHAHIIMOHMPOBAHME BO3/yXa # ropsyee
BONOCHAOWEHHE) U TEXHOJOTMYECKUX HYXA notpebureneii. Paznuuaior MecTHoe
(melUEHTPaTH3OBaHHOE) U LEHTPAIH30BaHHOE TernocHabxenue. B uentpanusonan-
HBIX CHCTEMAaX TEIUIOCHAOKEHUA OJMH WIH HECKOJIBKO UCTOYHUKOB TEIUIOTHI 00-
CIYXUBAET TEILUIOHUCNONB3YIONIHE YCTpOHCTBA psifia noTpeburesneii, pacnonoxeH-
HEIX pA3gENhHO, MO3TOMY flepefiaya TEMIOTH OT MCTOYHMKZ 10 motpebuteneit
OCYLIECTBIAETCA O CTIELMAIbHBIM TEILIONPOBOJAM — TEIUIOBBIM CETIM.

B meueHTpanH30BaHHBIX CHCTEMAaX TEIUIOCHA0MKEHUA KaXIblit noTpebuTenDb
uMeer COOCTBEHHBIM HCTOMHMK Temnothl. HoBbie 3ddexTHBHbIE HHKCHEPHRIE
pellicHHA MO TEIVIOCHA0KEHHIO SKWILIX JOMOB ¢ MPUMEHEHUEM ABTOMATH3UDO-
BaHHLIX TEIUIONeHepaToOpOB NMO3BOJAIOT pa3padaTuiBaTh MOKBAPTHPHOE OTOILIE-
HHE B MHOTO3TAXHBIX KHIILIX 3AaHUAX.

e

Puc. 3.1.1. IpHHUNNHAIbHAA CXEMA TEIIODHKAUHH:
I — xotenbHan, 2 — Typ6HHa; 3 - aneKTporeHepaTop; 4 ~ KOHACHCATOP; J — KOHIEHCATHBIA Hacoc,
6 - pereHeparop; 7 — XHMH4ecKas Bofonoarotoska; §—10 — notpeburenn Tenna; // ~ 3aaBHKKa

Hazpyzxu u pexcuss pabomu

Iy Hememe| Tc |lemema) 1py |Jemseme 1R

Tennczeve-/ \, Tenaoaok

pupyouas nyHRm Tlompebumenu

Yemanosxa Teanora KOMMHATIHO:

Hazpyawu Guimodble fomon.
H
= TIT sen,20p. s0d.)

Nompelunesu
PIEXHOADE Y HECIUE

Puc. 3.1.2.CTpyxTypHas cXeMa CHCTEMBI TEMNOCHA0KEHHS
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CucreMa TemiocHabXkeHus npeauasHadeHa mia obecneuenus norTpedute-
)seH TernoBoi sHepruei. OHa COCTOMT U3 TEMNOreHepUpYIOLLeH YCTRHORKH (T.€.
MCTOYHHMKA TEIL1a), ChyXKalleii s BeipabOTKH SHEPrOHOCHTENA B BUAE BOAAHOTO
napa, neperperoil X ropAyei BOAbl 3aJaHHBIX NapaMeTPOB, TEILIOBOH CETH A
TPaHCIIOPTHPOBKH SHEPTOHOCHTENA K NOTPEOHUTENIO, TEILIOBLIX IYHKTOB ¥ MECT-
HEIX CHMCcTeM MoTpebureneii Temnorsl. TeIUIOreHEpUpPYIOWHE YCTaHOBKHIIOAPA3-
NeJIAI0TCS Ha paiOHHbIe, KBAPTANLHEIE, IPYIINOBLIE H YCTAHOBKY NPEANPUATHH.

Brifop cucreMn! TernocHabxeHud CACAYET OnpefeniTh Ha OCHOBAHUHM TEX-
HMKO-3KOHOMHYECKHX PACHETOB C YYETOM KadeCTBA MCXOMHOH BOJEI, CTENEHH
00eCIeYeHHOCTH U nojaepx anusa TpebyeMoro xauecTsa ropsdeii BOAb y NoTpe-
oureneit. HcTounnkaMu Telwla npH LEHTPaiH30BaHHOM TEIUIOCHAOKEHHH MOIYT
ObiTh TemwnoanekTpoueHTpamy (TIOLl), Ha xkoTOpHIX OcylIecTBIAETCA KOMOMHHUPO-
BaHHAs BRIpa0OTKA JEKTPHYECKOH M TErUIOBOH 3Hepruu (Temnoduxauua), Ko-
TeJIbHbIE€ YCTaHOBKM §0J1b1I0#H MOIHOCTH, BhIpadaThIBAOIINE TONBKO TEILIOBYIO
JHEPTHIO, YCTPOHCTBA JUIA YTWIM3AUUMHY TEIUIOBBIX OTXOAOB NMPOMBILUICHHOCTH,
YCTAHOBKH I MCMOJb30BaHHA reoTepMalibHRIX MCTO4HHKOB. B cuctemax ne-
LEHTPAIM30BAHHOTO TEILTOCHAGKEHHA HCTOYHHKAMH TEIUIa CIyXaT aBTOMaTH-
3UPOBaHHbIC TEIUIOr€HEPATOPbl, fleUH, BOAOIPEHHbIE KOT/IbI, Pa3Au4YHbIe BOJOHA-
rpeBsaTenM, UCMOAb3YIOIIME H3OLITOYHOE TEIUIO NPOMBILUICHHbIX NMPEATNPHATHH,
COJIHEYHYIO IHEPIHIO U T.A.

PasMelneHHe HCTOUHHKA TEIU1a Ha TEPPUTOPHH ropoJa WIH MHKpopaHoHa
OCYIUECTBJISCTCS € YUETOM pssa pakTopos: '

— UCKJHHOYEHHA 3aHOCA CEPHUCTRIX AbIMOBBIX ra30B U NETy4eH 3045l B )KUIIbIE

30HbI FOPO/a;

— PAacrojOXKeHHA OTHOCHTEALHO LEHTPa TEIVIOBBIX Harpy3ok (3TO paccTos-
HHUE JIOJDKHO ObITb HaUMEHBIIMM, TOTAa pafHyc Nnojayuu Tea norpedu-
TensaM OyaeT HauxpaTyaiflMm);

— ynobcrBa JOCTaBKM TOMIMBA; AOJLKHBI HCMONB30BATHLCA MM CYIIECTBYIO-
I{He, WIK BHOBb MIOCTPOCHHBIE XKEIE3HOAOPOXKHBIE ITYTH;

— BO3MOXHOCTH JANBHOCTH ACHCTBHA CHCTEM TEIUIOCHAOXKEHMA;, MPHU COBpe-
MEHHBIX TEXHHYECKHX CPEACTBaX YAA/lEHHE NApOBhiX CHCTEM OT HEHTPOB [0-
TpeOneHHa He NOMXKHO NpesbluaTe 5-6 xM npu parneHuu 1,5-2,0 MIla, cuc-
TeM ropsdero BogocHaOkeHus — 30-40 kM (HACOCHHIE CTaHLMM B 3TOM
cJiyuae MPOEKTUPYIOTCs Ha noparoumx u obpaTHeX TpybonpoBoaax), cucte-
MBI NOJIa4H TEIVIOTH OT pAHOHHbLIX KOTEJIBHBIX — 56 KM,

O6b14HO TipH BLIOOpEe IUIOWAAKM HMCTOYHHMKA TEIUIOTHI CPAaBHUBAKOTCA HE-
CKONBKO BapHaHTOB. OKOHYATENbHBIH BLIOOp OCYLIECTBAAETCH C YUETOM 3KOHO-
MHYECKMX, IKOJOTMYECKMX H CAHUTAPHBIX ycloBHH. TernoHocHrensiMH B CUCTE-
Max HEHTPAIH3OBAHHOIO TeInocHabxeHus oObpIYHO SBIAIOTCH neperperas BoAa
¢ Temneparypoii 1o 200° C u nasnenuem P < 2,5 Mlla u nap ¢ Temneparypoi

! <440° C u naBneHueM P < 6,2 MIla. Boaa oOuiyHO cayxur pia obecneye-

HHM KOMMYHAJIBHO-OBITOBBIX, 2 AP — TEXHONOTMYECKUX Harpy3ok. Buibop TeM-
NEpaTyphl TEIUIOHOCUTEINS OIpeaeiiieTcs 3KOHOMHYECKMMH pacueTaMu H Tpebo-
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paHHAMH NoTpeduTenei. C yBenHueHHEM JaNbHOCTH TPRHCIOPTHPOB2HWA TEILIa
PEKOMEHAYETCA NOBLILATL IIAPAMETPEI TEIUIOHOCUTENS.

HUcnonb3oBaHue TEIUIOTHl B CHCTEMAX TEIUIOCHAGKEHHSA CBA3AHO C CE30HAMHU
roaa. YacTe nOTpeOUTENCH TEIUIOTHL 3aBHCHT OT KIHMATHYECKUX YCIOBHIT (CHC-
TEMB! OTOIUICHHSA, BEHTWIAUMN ¥ KOHAHUMAOHHPOBAHUA BO3/AYyXa), a2 4acTh He 3a-
BUCHT (CUCTEMBI GBITOBOTO ropAuero BOJOCHAGKEHHSA, TEXHOIOTMYECKOTO Napo-
cuabxenMa MU ropsuero BojocHaOxeHusa). OT npeobnagaHus TEX WIM HMHBIX
TEIUIOBBIX NTOTOKOB 3aBMCHT BO MHOIOM BEIGOD CHCTEM H CXEM TEILIOCHAOXEHHA.

Bribop BapHaHTa cxembl TeIOCHa0KEHUA OOBLEKTOB: CHCTEMBI LIEHTpaju-
30BAHHOTO TEIUIOCHAOKEHHUA OT KOTE/ABHBIX, KPYMHBIX H MaJbX M aBTOHOMHBIX
anexrpoctanuui (TOH, T3C, A3C) nubo OT AeUEHTPAaNH3OBAHHOTO TEILIO-
cuabxenus (JILIT) — aBTOHOMHBIX, KPBILIHBIX KOTENbHBIX, OT KBAPTHPHBIX TEI-
JIOTEHEPATOPOB MPOM3BOAUTCA MNYTEM TEXHUKO-3KOHOMHYECKOIO CPAaBHEHHS Ba-
puaHToB. [IpHnaTan cxema TennocHab)eHnn J0/KkHa ob6ecneyHBaTh:

— HOPMATUBHbIH YPOBEHb TEILIOIHEProcOEpeKEH U,

— HOPMAaTHBHBI ypOBEHb HAJEKHOCTH, ONpPEAEIAeMblil TPEMA KPUTEPHAMH:
BEPOATHOCTLIO 0€30TKa3HOi paboTsl, NOTOBHOCTLIO (KaueCTBOM) TEILIO-
CHa0XKEHNA U XKUBYYCECTBIO;

— TpeOOBaHHA IKOJIOTHH;

— 0e30MacHOCTDb IKCIUTYaTaLIuH.

B HekoTophIx cucreMax MOoryT paboTarh HECKONBKO HCTOYHHKOB TEIUIA, YTO
NOBBILIAET HAASKHOCTh PaboTht CHCTEMBL (C TOYKHM 3pEHHUA 00ecneueHus [oTpe-
GuTeneii TEIWIOM), €6 MAHEBPEHHOCTH M JKOHOMUYHOCTB, HO B HEKOTOPOI crene-
HH YCJIOXKHAEST paboTy ee rHApaBauvecKH: YBeNUUMBAETCS BEPOATHOCTH BOSHUK-
HOBEHMSA TMJPaBIHYECCKHX YAAPOB NPH HU3MCHCHHU HANPABICHUR JBHIKCHUA
MOTOKOB TEIUIOHOCHTENA B TpyOonpoBoaax.

DYHKUHOHUPOBAHUE TEIUIOBBIX CETEii U CHCTEMbl LIEHTPAJILHOIO TEIUIO-
CHaOXeHUA HEe JODKHO NPUBORUTE:

— K HEJONYCTHMOH KOHUEHTPALMH B NPOLIECCE IKCILTyaTalMH TOKCHYHBIX H
BPEAHBIX AJIA HACENEHUSA, PEMOHTHO-IKCIUIYTALIMOHHOIO NEPCOHANa U OK-
pyxaiouiei cpeabl BeLIECTB B TOHHE/X, KaHanax, KaMepax, NOMEIeHHAX
H OPYTHX COOPY)XEHMAX, B aTMoc(epe, ¢ y4eToM cnocoOHOCTH aTMoc(e-
Pbl K CAMOOMMILCHUIO B KOHKPETHOM JKHIIOM KBapTajle, MUKpopaiioHe, Ha-
CEJICHHOM NYHKTE.

— K CTOAKOMY HapyWIEHHIO €CTeCTBEHHOro (IPHPOIHOIO) TEIUIOBOIO PEXH-
M2 pacTHTENBbHOrO NOKPOBa (TpaBhl, KyCTAPHHKOB, NEPEBBEB), NOA KOTO-
PBIMH [IPOKJIAABIBAIOTCS TETUIONPOBOD.

3.2. Knaccnpukanus CHCTEM HEHTPAJbLHOI 0 TEeNA0CHAGKeHHS

CHcTeMbl LIEHTPAIBHOTO TEIUIOCHatKeHUA MOryT ObITh K1acCU(HLUMPOBAHDI
10 psy NPU3HAKOB:
- Mo ¢nocoby NpHCOeAUHEHHA YCTRHOBOK OTOILICHHS,;
— 10 Yucny TpybonpoBoaos;
— N0 BUAY TEIUIOHOCHTEJLA;
— 110 cnoco0Y perynupOoBaHHs TEILIa.
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I1lo cnocoby mpHCOEAHHEHUA YCTAHOBOK OTOILIGHHA Pa3lidyaioT 3aBUCHMEIE
U HE3aBMCHUMBIE CUCTEMBI. B 3aBuCHMBIX CHCTEMax TEIUIOHOCUTENb NOCTYMaer
HEMOCPEACTBEHHO U3 TEIUIOBOit CeTH B OTOMMTENbHbIC YCTAHOBKM NoTpebuTeneit.
B He3aBHCHMLIX — B NPOMEXYTOUHBIH TEIUIOOOMEHHHK, YCTAHOBICHHLIH B TEN-
JOBOM NYHKTE, TJ€ HATPEBAeT BTOPHUYHBIN TEIUIOHOCHTENb, KOTOPLIA LUMPKYIH-
pPyeT B MECTHOH YCT2HOBKE NOTpeOUTE 1.

B 3aBHCHMOCTH OT cnocoba NMPUCOCOMHEHHUs YCTAHOBOK rOpAYero BOJO-
CHaOXECHHA CHUCTEMbl TEIUIOCHA0XEHHA NOAPA3NeNAIOTCA Ha 3aKphIThIE U OTKpPb!-
Thi€. B 3aKpBITHIX CHCTEMaX Ha ropsdee BOAOCHa0XEHHE BOAa U3 BOAOIPOBOJA
MOCTynaeT HarpeToit 1o TpebyeMoii TeMneparypsl, obeiaHo 55° C Boao#t H3 Ten-
nosofi CeTH B TEILIOOOMEHHHKAaX, YCTaHABAMBACMBbIX B TEIUIOBBIX NYyHKTax. B
OTKPBITHIX CHCTEMAX BOJIA NOJAaeTcH NOTpeGUTEN 0 HenOCPeACTBEHHO U3 TeIlo-
BO# CeTH.

Ilo gucny TpybonpoBOAOB, MCNONBL3YEMEIX AIA [EpPEAayYd TEILUIOHOCUTEIA,
pa3xM4aloT OAHO-, ABYX- M MHOTOTpYOHbIE CHCTeMH! TerioHocutend. OmHo-
TPYOHBbIE CHCTEMB NMPHUMEHSAIOTCA B TEX ClAy4asx, KOra TEIVIOHOCHTEb MOJIHO-
CTBK UCNOAB3YETCA NoTpebuTeNaMU H OOpaTHO He BO3BpaLlaeTcsa (HanmpuMep, B
[IapoBBIX cHcTeMaXx 0e3 BO3BpaTa KOHAEGHCATa HIIM B OTKPBITHIX CHCTeMax rops-
Yero BOAOCHAOXKEHHs, B KOTOPBIX BOZA NOJHOCTbIO pa3OHpaercs noTpedHTeIA-
MH). B AByXTpyOHBIX CHCTEMaxX TEILIOHOCHUTENb [OJHOCTHIO WIM HAaCTHYHO BO3-
BpalaeTcds B HCTOYHMK Telula, Tje OH IIOJOIPEBaeTCs M BOCIOIHICTCA.
MHoroTpyOHbBlEe CHCTEMBI YCTPAHBaIOTCHA IPH HEOOXOAUMOCTH BBLIEJIEHHUA OT-
JEeNbHBIX TUTIOB TEIUIOBOH Harpy3ku (HanpuMmep, OTAeNbHbIE CUCTEMBI UL rOpA-
4ero BOAOCHAOXKeHHs W oToieHusn). IIpuMeHeRHe MHOrOTPYGHRIX CHCTEM YII-
POLLIAET peryaupoBaHHE OTIYCKa TeIUia, Croco0b! NMPUCOSAHHEHHA K TEUIOBBIM
CETAM, @ TaKKe HX IKCIUTyaTauuto. MHoroTpybHbie H OAHOTPYOHBIE TEILIOBBIE
CETH AOIYCKAeTCsS [IPHMEHATh IIPU TEXHHUKO-3KOHOMHYECKOM obocHoBaHMH. Te-
IUIOBBIE CETH, TPAHCHOPTUPYIOLINE B OTKPBITHIX CUCTEMax TEIUIOCHalKeHUR ce-
TEBYI0 BOZY B OJHOM HallpaBieHHH, NPH HAJ3eMHOH NpOKIajKe JOoITycKaeTcs
MPOEKTHPOBATH B OAHOTPYOHOM HCIOAHEHUH NMPH AIHHE TpaH3uTa X0 S5 KM. [Ipu
Gosbledl NMPOTAXKEHHOCTH H OTCYTCTBHH pE3E€PBHOH MOAMMTKH CHCTEM .LIECH-
TPAIbHOTO TEMAOCHAOKEHMH OT OPYTHX HCTOYHHKOB TEIUVIOTHI TEILIOBBIE CETU
AOJDKHALI BRIMIOJAHATHCA B ABa (MiIH 0oJee) napasuieabHbIX TEIIONpOBOIA.

[To Buxy Tennonocurena cucteMsl 1T noapazgensaiorcs Ha BOAAHBIC M Ma-
posnie. IIpuueM BOZa MCNONB3YETCA NPEUMYIIECTBEHHO UL YIOBIETBOPEHHS
HAarpy3oK OTOIUICHHA, BEHTWIALMH, KOHIHIHOHHPDOBAHHA BO3XyXa M ropayero
BoAOCHa0KeHUA, 3 Nap, KpOME TOr0, — /A YAOBJIETBOPEHHA TEXHOJNOrMyecKoi
Harpy3KH.

ITo crocoly perynmupoBaHHa OTIYCK2 Telna B CHUCTEMAaX TEIUTOCHAGXKeHHs
(cyrouHoe, CE30HHOE) pa3NHYalOT HEHTPAIbHOE Ka4YeCTBEHHOE, MECTHOE
KO/IM4ECTBEHHOE PErYIHPOBAHHE.

IlenTpaneHoe KaueCTBEHHOE PErynHpOBAHUE NOJAYH TEIUIA OCYIeCTBIAET-
Csl IO OCHOBHOMY BHIY TEIUIOBO# Harpy3KU — OTOIUICHHIO MIIH FOpA4eMYy BOZO-

64



cHabxennio. OHO 3aK/IOYAETCd B M3MEHEHMH TEeMMNEpaTyphl TEIUIOHOCHTE,
[OAABAEMOT0 OT HCTOYHHMKA TEIUIA B TEILUIOBYIO CETh B COOTBETCTBHH C NMPHUHA-
THIM TEMIIEpaTypHbIM rpagHKkoM B 3aBHCHMOCTH OT TE€MNEPATYPhl HaPYXHOFO
BO3JYX2.

MecTHOe KONUYECTBEHHOEC pETyNMpPOBAaHUE MPOM3BOAMTCA B TEIUIOBHIX
MyHKTaX. 3TOT BHA PEry/IMPOBAHUA HAXOMMT LIXPOKOE MPUMEHEHHE IPU rops-
yeM BOJOCHAOKEeHHH M OCYLUECTBIAETCA, KaK IPaBWIO, aBTOMaTHYeCKU. B nmapo-
BBEIX CHCTEMaX TEILIOCHA0XEeHHs B OCHOBHOM NPOH3BOAUTCH MECTHOE KOJIHYECT-
BEHHOE PETYIMPOBaHME -— JaBNICHUE Napa B HCTOUHHKE TEIUIOCHAGKEHHA
AOANEPKHBACTCA TIOCTOSHHELIM, @ PacX0Jl €I0 PETYAUPYETCH NOTPEOUTENAMM.

KpoMe 4YHCTO Ka4eCTBEHHOIO M KOJUWYECTBEHHOTO PEryJIHPOBAHHA HMEET
MECTO KayeCTBEHHO-KOJMYECTBEHHOE PErylIMpOBaHME, KOTOpOE 3aKIouaercs B
ONpPEAENCHHH JKBHBANICHT2 PACX04 CETEBOH BOALI M TEMNIEPATYPH! BOJABL B 3aBH-
CHMOCTH OT OTHOCHUTEJIbHOM pac4yeTHOH TEIUI0BOH Harpys3kM. 3agadei perymnspo-
BaHMA ABJ/METC NOANCPKAHHE B OTAIUIMBAEMBIX NOMEINEHUAX PACYETHOH BHYT-
peHHel Temnepatypel. IIpuMeHeHse Tex HAM APYTMX THIOB CHCTEM TEIUIO-
cHAOXeHUA 00ycnaBnuBaeTcs UX 0COOGEHHOCTAMH H TpeGoBaHMAMM nOTpeOHTe-
Nleit Tenaa.

IleHTpanbHOE KAYECTBEHHO-KONU4YECTBEHHOE PEeryIHpOBaHHE HA HCTOYHHKE
TEIUIOTBl MOXeET ObITh AONMONHEHO IPYNMNOBHM KONHYECTBEHHBEIM PEryIHPOBaHH-
€M Ha TeIUVIOBRIX MYHKTaX MPEHMYIMECTBEHHO B NEPEXOJAHBLIA NEpHOJ OTONH-
TEJIkHOFO CE30HA, HAYMHAA OT TOUKM H3/I0Ma TEMIIEPATYPHOro rpadHKa ¢ y4eToM
CXeM MpPHCOCAUHEHUA OTONUTENbHBIX, BEHTWIALHOHHBIX YCTAHOBOK H rOpSYero
BOOOCHAOXKEHHA, KONeOaHUH AAaBNEHHA B CUCTEME TEIUIOCHAOMEHUS, HAMHYHs U
MECT pa3MeICHUs OaKoOB-aKKyMYJATOPOB, TEILIOCAKKYMYJIHDYIOLIEH CHoCOOHO-
CTH 3aaHMH H COOPYKEHUN.

IIpH LEHTPAaNbHOM K24ECTBEHHO-KOJIUYECTBEHHOM PEr'YJIMPOBAHUU OTIIYCKa
TEIUIOTH! /1 [I0JOTPEBa BOABI B CHCTEMAX Iopsyero BOAOCHaOXeHus morpedu-
TEeNCH TeMnepaTypa BObl B NOAAIOUIEM TpyOONpoBoae K0JKHA ObITh:

— JUIA 3aKpHITBIX cHCTeM TerwiocHabxenna He meHee 70° C;

— JUIA OTKPBITHIX CHCTEM TeruiocHa®xeHus He MeHee 60° C.

IIpy uUEHTpaJIbHOM Ka4eCTBEHHO-KONHHECTBEHHOM peryJlHpOBaHUHH MO
COBMECTHOH Harpy3ke OTOIIEHHA, BEHTHIALMHU U IoOpgyEro BOJAOCHAOXKEHHA
TOYKa H3NnoMa rpaduka TeMmepaTyp BOJAsl B IojawouleM U o6paTHOM Tpybo-
NpoBOJAaX AOMKHA NMPUHUMATLCH NPH TEMIEPAaType HApYXHOro BO3AyXa, CO-
OTBETCTBYIOUIEH TOUKE H3JOMa rpa)uKka perylIvpoBaHHA IO Harpyske oOTo-
TUICHHA.

B cucremax TelsocHaOkeHUs, NpH HATMYMH Y NOTpPEeOHTENA TEILIOTH B
CHCTEMAaX OTOIUIEHHS M BEeHTHIALMM UHAMBMAYAIBHBIX YCTPOHCTB PeryiHpoBa-
HMS TEMIOEPATYpH BO3AyXa BHYTPH MOMELIEHHH KOJHYECTBOM IPOTEKaIOWIEH
Yyepes NMPUEMHHKH CETEBOH BOJLI, CJCAYET MPHMEHATH LUEHTPATbLHOE KaYeCTBEH-
HO-KOJIHYECTBEHHOE perylHpOBaHUE, FMAPaBINYECKHX H TCIUIOBBIX PEXHMOB B
KOHKPETHBIX KBapTANbHAIX (MUKPOpAHOHHBIX) CHCTEMAX B mpeaenax, obecneuu-
BaOUIMX KAYECTBO U YCTOHYHBOCTh TEIUIOCHA0KEHHA.
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3.3. Onpepenenne pacueTHLIX TENAOBBIX NOTOKOB

Onpenenenne TEIVIOBBIX NMOTOKOB H MX TpeGyeMBIX MapaMeTpoOB ABAAETCA
HAyalbHOH cTaauell npoexkTHpoBanus N0boi cucreMsl TerlocHabxenud. IIpu
3TOM CYLUECTBEHHBIM MOMEHTOM ABJIAETCS TaKOE€ ONPEICICHHE PacXoJ0B TEILIA,
ApH KOTOPOM CyMMa pPacXofOB BCEMY NOTpeOUTENAMH CUCTEMBI JOCTHIAET MaK-
CUMANBHOTO 3HAYEHHA. OTNYCK CYMMapHOro MaKCHMansHOro TEIUIOBOro MoToKa
H3 TEIUIOBLIX CETeH C Y4EeTOM HECOBNAACHMA MaKCHMYMOB Y OTHCIbHLIX MOTpe-
OuTeneil 1 BUOOB NOTPEOICHUA TEILTA NPU MPOCKTUPOBAHMH JOIDKEH obecneun-
BaTbCA HANICKAIMM BbHIOOPOM OCHOBHOTO M BCHOMOTraTeiabHOro 00OpYyAOBAHHA
MCTOYHHMKOB TEIA, a TAKKE COOTBETCTBYIOLIMX AMAMETPOB TPYO Ha OTACABHBIX
y4acTkax TeiuioBbix cerei. IlpaBlibHEIM pacdeT TEILIOBOro MOTOKA MOXKET OKa-
3aTh BIIMAHME M HA BEJIMYMHY KANHTANBLHEIX 3aTPaT, H Ha 3KCIUIYaTALHOHHbLIE
pacxobl.

MakcuManbHeIe TEIUIOBLIE MOTOKM Ha OTOIUICHME, BEHTWIALMIO, ropsyee
BOJOCHA0XXEHHE, TEXHOJIOTHYECKME MPOLECCH NPOMAINLICHHBIX MNPEANPHATHIH
NPUHAMAIOTCA NPH NMPOCKTHPOBAHMH TEIUIOBLIX CETEil 10 COOTBETCTBYIOLUMUM
npoexraM. Ilpu OTCYTCTBHH MPOEKTOB JOIYCKAETCA ONpPEneNsTh TECIIOBLIE I10-
Toku no pexoMerpauusam CHull 2.04.07-86 «TermioBeie ceTh».

TeruloBele NMOTOKM NMpPH OTCYTCTBHHM IPOEKTOB OTOILUIEHMH, BEHTWILILHH H
ropa4dero BoAocHabxernd 31aHUM ¥ COOPYKECHHUIN ONpeAeIIOTCA:

— Ui IPEANPHATHI — MO YKpYIIHEHHBIM BEJOMCTBEHHBIM HOpMaM, yTBep-
KIEHHbIM B YCTAHOBJICHHOM NOpAAKe, JUOO MO NpoeKTaM aHANOrHYHBIX
NpeanpUsTHii;

— JUISA SKWIBIX PaiiOHOB ropoJOB H APYTMX HACEAEHHBIX ITYHKTOB — MO ¢op-
MYJIaM. '

MakcumansHbii TETUIOBOM NOTOK, BT, Ha OTOIUIEHHE XXHUIBIX H OOLIECCTBEH-
HBIX 3J2HUIA:

Oomax = o A1+ K,), @3.1)

rae g, — YKPYIHEHHBbIH NoKasaTenh MAKCHMAlBHOTO TEIJIOBOrO MMOTOK2Z Ha
OTOIUIEHHE >XWIBIX 37aHuii Ha 1 M’ obueil mwiomans, Br/M (mabn. B.2),
A — obutan miomans xwmasix 3panuii, Mm% K | — KO3(Q@HUHEHT, YUHTbIBAIO-

1M TEIUTOBOIi MOTOK Ha OTOILIEHHKE ob1ecTBeHHbIX 3aanui, K, = 0,25.

O6myio nowank KUielx 30aHuil A, Mz, ONpeAc/AIOT, HCX0OA W3 KHIIoH

IWIomanu Fx ,

kBaptupsl K , koTophtii npuanmMaeTca pasHeM 0,7:

KBapTana M 6e3pa3sMEepHOro IUIAHHPOBOYHOIO Kod(p¢HUHEHTa

A=F_JK, (3.2)
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Xunyo wiomanes Kpaprana Fx , M2, MOXHO HaiiTH ABYM# criocobamu:

1) mo nnotHocTH xutoro dponaa P, m*/ra, u nnomanu KeapTana B rex-
rapax F, :

F_=PF,; (3.3)

2) MCXOAA H3 IUIOTHOCTH HaceneHus P, , uen/ra, U HOPMBI XKIWIOH IUIOLIAAH
Ha yenosexa f, ., M/uen.

Konnuec1Bo xutenen M, uen., U XKuiad IUIOLaab KBapTaa:

m=PF,, (3.4)
F_=mf,. (3.5)

[TnoTHOCTS *)uaOro GoHma P , szra, NPUHUMAIOT B 3aBUCHMOCTH OT 3TaXK-
HOCTH 3aCTpOHKH (maba. B.1).
a) MaKcHMaJbHEIH TeUIoBoH noTok, BT, Ha BeHTHIANMIO OOLIECTBEHHBIX
3NAHUH:

vaax = KIKZqOA » (36)

rae K, — xoadduument, yunTRBAIOIIHI TEILIOBOH MOTOK Ha BEHTUIALMIO 06-
MECTBEHHBIX 3AAHHH, K2= 0,6; Kl — KO3)ODULMEHT, YYHUTHIBAIOIMA TEILIO-

BOii MOTOK Ha OTOILIEHHE ofLIecTBeHHbIX 3aanni, K, =0,25;

6) cpeanuit TernoBoii MoTok, BT, Ha ropsyee BogoCcHAGKEHHE KIIBIX H 00-
LIIECTBEHHEIX 3AaHUH:

0., =[1.2m{a +b)Y55-1))/(24-3.6), (3.7)

Opm =4, > 3.8)

TAe ¢, — YKpYNHEHHBIH NoKa3aTeNb CPeAHero TEeIUIOBOro MOTOKA Ha ropsyee

BOZOCHAaOXKeHUEe HAa OJHOTO 4YeloBeKka (npun.3, maba. 3.1.); m — YUCIO XKHTE-

Nel B KkBapTane;
B) MaKCHMaJBHEIHA TEILIOBOH MOTOK, BT, Ha ropauee BOAOCHAOKEHHE XHIbIX
1 o0LIeCTBEHHBIX 3AaHHM:

Oimax =24 O - (3.9)
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Yucno xuTenci B KBapTaie onpeAeMioT ABymMs cnocobaMu:
1) 3anarorcs HOpMOH *unoit mwrowaau Ha yenoseka f, , T.e. f_ =9 M

wiw f,_ =12 M Torza:

m=F,_[f, . (3.10)

2) KonuyecTBo XUTENneH, NMpUXOMAIIMXCS HA 1 ra TeppHTOpHM KBapTala
(npun.3, ma6n.3.1) yMHOXKAIOT Ha IUTOINaab KBapTana.
Onpenends pacyeTHbl# pacxoa TEIOTH A PalloHAa ropoja, Y4HTHIBAIOT,
YTO MPU TPAHCNOPTHPOBKE TEILUIOHOCHTENA NMPOUCXOAAT NOTEPH TEIUIOTHL B OK-
PYKaIOIyi0 cpely, KOTOpble NPUHUMAIOTCS PaBHBIMU 5% TEIUIOBOH Harpysku.
IloaTOMy CyMMapHBi€ pacxoipl Tella Ha OTOIUICHHE, BEHTH/AUMIO H ropsyee
BoAocHabXeHue yMHOXKaloT Ha Koadduunent 1,05.

1/60... 3.9 2/80... 5.9 34,0..34

4/7.0... 5.4 3/10.0.. 7.3 6/3,0..35

Puc. 3.3.1. Ilnan pakiona ropoga:
YHCAMTEND 1POOH — HOMED KBAPTaNa; 3HAMEHATENs — NNOUIAIb, F4; ...~ ITAXKHOCTh 3aCTPOMKH,
YHCNIO B LICHTpPE — TEILIOBAA HATPY3IKA KBapTana.

ITPHMEP 3.3.1. Onpeagenuts pacqyeTHBIEC PaCXOABl TEIUIOThl HA OTOILICHHE,
BEHTWIALIMIO U ropsyee BOJOCHAOXKeHHE paiioHa ropofa, BIIIOYAIOUIETO INECTh
KBapTanoB (puc. 3.3.1). PacueTHad TeMniepaTypa HapyxHoro Bo3ayxa t,=—25° C

Pewenue. Pacuer Temnonorpebnenua ceoguM B mabn. 3.3.1. B rpadm 1, 2,
3 Tabauup! 3aHOCHMM COOTBETCTBEHHO HOMED, ITAXHOCTh Y [UIOLA]L KBapTalia B
rexrapax. [lnotHocTs xuioro ¢pouna P, m/ra, (epagha 4) Haxoaum no maba. 3.1,
npun.3. B 3aBUCUMOCTH OT 3TAKHOCTH 3aCTPOHKH. Toraa xuias Iioans 3aaHuA
xeaptana Nel (zpagpa 5)

F,.=PF.,=3200 - 6=19200

Ilpunsas 6e3pa3mephslii IUIAaHHPOBOUHBIH kK03 dHunenT KBapTHpsl K = 0,7,
Haxoxum obuiyro [UTOIAaAL KUABIX 30aHui kBapTana Nel (zpagha 6)

A=19200/0,7=27428.6 1’

Komuuectso xutener B kpaprane Nel (zpagha 7) onpenensem, npusumas
HOPMY XWJIO# [UIOLIA/IH Ha OZHOro uenoneka £,=9 M’

m=19200/9=2133 yex.

Ipunuman no maba. 3.2, npun.3 yKpyNHEHHKIE MOKA3ATElh MAKCHMANLHOIO
TEIUIOBOTO [OTOKA HA OTOIUIEHHE MIWIBIX 3gaumit ¢,=81 Br/m’ no ¢opmyne (3.1)
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HAXOAMM pacHeTHhIA pacXxOA TEIUIOThl Ha OTOIUIEHHE XKWILIX H oﬁméc'rae}mux
anaHuii keaprtana Nel (zpagha 8)
Qomar= 81 - 27428,6(1+0,25) = 2777145,7 = 2777,1 xBm.
MaxkcuManbHBIH TEIUTOBOM OTOK Ha BEHTWIALMIO OOLMECTBEHHLIX 3AaHHH
xpaprana Nel (zpaga 9) onpenensem no ¢popmyne (4.2)
Ovmax = 0,25 - 0,6 - 81 - 27428,6 = 333257,5=333,2 xBm
[Ipunumas HOpMy pacxoga BOAbl Ha ropauce BOJOCHRO0XCHHE B CYTKH Ha

1 uenosexa a = 105 n/cyr no maba. 3.3, npun. 3 HaxoAUM YKPYTHEHHLIH NOKa3a-
Teb CPeAHEro TEIUIOBOTO NIOTOKA Ha ropsAyee BOAOCHA0XKeHHE

q»= 376 Bm/uen.

CpesHuil TEIUIOBOH MOTOK Ha rops4ee BoAoCHaOKeHHE XUIbIX U obect-
BEHHBIX 3/1aHKH KkBapTtana Ne 1 (zpagha 10)

Qsm=376 - 2133 = 802008 = 802 xBm.

CymmapHoe TemnonotpeGnenune keaprana Ne 1 (zpaga 11) cknapniBaerca
M3 pacXo0B TEIUIOTH HA OTOIUIEHHE, BEHTIWIALMIO H ropsadee BOJOCHaOXeHHe.

Pacuer TemionoTpeGneHHs ANA OCTaAbHRIX KBAapTAIOB MPOW3BOJAT AHANO-
ruuHo. Pacuer teruionorpebnenns B kpapranax maébn. I.

Tabauua !
Pacyer rensionoTpebicHuA B KBApTAIAX
= S
2 o ] E
AR R T
é E EE; ié E": £y E 5 Pacxoan Tennorsl, KBr
= A T
;‘: £ 2 2 5‘; = ;f :‘? € =
3 5 g 5 g
21018 | 28| 2 g ¥
3 |2 % g E
Oover | Qe | Ohm 20
1[5 6 3200 | 19200 | 27428,6 2133 2777,1 | 3332 | 802,0 ; 39123
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C yqeToM TemnCNoOTEph TENNOIPOBOAAMY B
pasmepe 5% ot ( pacueTHBIC PACXOARI TEMLAOTHI 21930,6 | 2631,6 | 6334,5 |30896,7
COCTaBIAOT.
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Il'omoBble pacxofbl TEIUIOTH Ha OTOIUIEHHE, BEHTWILALMIO U ropsA4ee BORO-
CHabXEHHE ONpeAeNAIoT Mo hopMyam:

0 =0k, (3.11)

O = Oomhoz( 24, 3.12)

O =Q,.n, +0;, (8400-n,) (3.13)

rae Q,.,0, — CPCAHHC TEIUIOBbIC NMOTOKH HAa OTOIUICHHE M BCHTHIALMIO 32

OTOMMTENbHEIHA NnepuoA, BT, paccunThiBatoTes no popMynam:

Qom = Qomax(tl _tom)/(rl —to)’ (314)
O = Oyt ~ 1. (1, - 1,)- (3.15)

rme tam — CpeaHAA TeMII€paTypa HapyXXHOro BOo3ayxa 3a OTONUTENbHbI nepHu-

oa, °C; (., — CPEIHHii TEIUIOBOH NOTOK Ha ropsuee BojoCHabXEHHE B HEOTAIl-

AuBaeMrIH nepuoa, Br.

O =0 6(s5-£)(55-1,). (3.16)

rae 55 — temneparypa ropsAucit BoJbl B CHCTEME ropsdero BOAOCHA0KEHHA 110-
Tpebureneii, °C; . — TemnepaTypa XoJOAHOH BOIBI B OTONMUTEIBHEIH NEpHOA,
npuHUMaeTcs pasHoit 5° C; ¢/ — TemriepaTypa XOMOAHOH BOALI B HEOTAILIMBaE-
MBIH NEPHOJ, NPHHUMaeTca paBHoO#t 15° C; f — xodhOHUMEHT, YUHTHIBAIOILMHA
M3MEHEHHE CPEJHEro pacxoja rops4cil BOALI JIETOM IO CPAaBHEHHIO ¢ 3UMHUM
MEPHOAOM, Ui KHIMLIHO-KOMMYHAIBHOro cextopa f = 0,8, Ans xypopTHBIX H
HOXKHBIX TOPOIOS ﬂ = 1,5, 8400 — xonuyectBo 4acos paboThl CHCTEMEI ropsye-

ro BOJAOCHAOXECHHA B roay.

ITIPHMEP 3.3.2. TlocTpouTs rpaMKU YacOBBIX PAacXOUOB TEIUIOTH HA OTO-
TUICHHE, BEHTWIALMIO H ropsaiee BOZOCHaOXeHHUE B 3aBUCHMOCTU OT TEMIIEpaTy-
pPhl HapyKHOro BO3Ayxa. PacyeTHmle pacxoAnl TEIIOTH: Ha OTOIUIEHHE
Oomax = 200 MBT, BeHTHIALHIO Qi = 20 MBT, ropauee soaocHabxeHue
Owm = 50 MBT. KnnMatonoruueckue JaHHbIE IPHHATE 414 . BopoHexa.
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Puc. 3.3.2. I'padrk ronoBoro pacxona TeMmOThI

Pewenue. Tlo nanneiv CHuIl 23-01-99 wnu Haxogum misn r. BopoHexa
PaCUETHYIO TEMIEPATYPY HAPYXHOTO BO3LyXa UL NPOEKTHPOBAHMUS OTOILICHHA,
NpHHHUMaeMYIO paBHOH cpelHei TemnepaType Haubonee XOJ0AHON NMATURHEBKH
obecnieuennoctsio (0,92 cornmacao CHull 23-01-99 t,=-25°C.

I'padukH yacoBBIX pacXonoB TEIUIOTHI CTPOMM B KoopauHartax (@ — )
(puc.4.2, npasas wacme). Ilpu t,=-25°C

Qomax = 200 MBm;
Ovmax = 20 MBm;
th - 50 MBm.

IIpu t,=8° C no dpopmy:e (4.3)
0,** =200(18 — 8)/(18 + 25) = 46,5 MBm;
0.=20(18 - 8)/(18 + 25) = 7,1 MBm.

OtnoxuB Ha rpaduke 3HaueHus O, u O, npH pasnUYHbIX NPH f, H COCSAHHUB
nx npamoi, noryunm rpadux Q,=f (), O,=f (), cM.puc.

Pacxon TeroThl Ha ropsuee BONOCHAGKEHUE HE 3ABUCHT OT /,,, [IO3TOMY €ro
rpaduk MpeacTaBiIseT NpAMYIO, apajLIeabHYI0 ocH abcuuce — npsamas Oy,

I'padux cyMMapHOro 4acoBoro pacxoa TEIVIOTH Ha OTOIUICHHE, BEHTHIA-
HHIO U ropayee BOAOCHaGKEHHE CTPOHM NMYyTEM CJIOXKEHHA COOTBETCTBYIOLIHX
opauHar npu t,= 8 C n £,=-25° C (;mmuna 2Q).
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ITPUMEP 3.3.3. Tloctpouts rpaduk rofoBoro pacxoja TEIOThl MO Npo-
JO/DKMTENbHOCTH CTOAHMA TEMIIEPATYP HapY>KHOTO BO3AyXa LA XWIOTO paioHa
ropoza. I'paduk CyMMapHOTro 4acoBOro pacxoia TEIUIOThl H KIUMATONOIHYECKHE
JaHHBIE B3ATH U3 npumepa 4.2,

Pewenue. Tlo CHull 23-01-99 HaxoguM NpOAODKHTEABHOCT OTOIHUTE/b-
Horo nepuoaa ia r. Boponexa ny, = 203 cyr. = 4872 uac, npoAo/LKHTENBHOCTD
CTOAHHS TEMIEPaTYp HapyXHOro BO3AyXa B yacax ¢ uHrepsanoM 5° C B TeueHue
OTONHUTEJNLHOrO nepuoaa. JlaHusie ceoadar B maba.2.

Tabruya 2
I poRomKETEILHOCT CTOSHUSA TEMIIEPATYP HAPYKHOI0O BO3AyXa
IMponosau- T 0
TOTLHOCTS eMIEPATYPA HAPYKHOTO BOJZYXA
CTONHNS,
n, 9ac
-30-25 | -25-20 | -20-15 { -15-10 | -10-5 -5-0 0-+5 | +5-+48
n 19 51 158 395 696 1375 1542 636
Xn 19 70 228 623 1319 2694 4236 4872

I'padux ronosoi TEILIOBOH HArpy3KH CTPOHM Ha OCHOBAHHH IpaHka CyM-
MapHBIX YaCOBRIX PaCXOAO0B TEIVIOTHI, PAclonaras €ro Crpaea, a B I€BOi 4acTH,
B koopauHatax (Q — n) — rpaduk rogoBoro pacxona TeMioTsl (M. puc. 3.3.2).

Jna noctpoeHusa rpadHka rogoBoH TEIUIOBOH HAarpy3kv M3 TOYEK HA OCH
abcuuce rpaduka 4acoBOro pacxofa TeIUIOThl, COOTBETCTBYIOLIMX TeMIIe-
parypaMm +8, 0, -5, —10, —15, -20, —-25° C, BoccraHapaMBacM MepNeHAUKYAIpPDI
IO IEPECEYECHUA C TMHUEH CYMMApHOro pacxoaa TemioTsl 20.

M3 nomyuyeHHsIX TOYEK NPOBOAMM TrOpH3OHTANBHbIE NMPAMbIC A0 Nepeceye-
HHMsA C [ICPIICHAHKY/ApaMH, BOCCTAHOBJACHHBIMH K oCH abcLiMce K3 TOYeK, COOT-
BETCTBYIOLIKX [IPOAOKHTEIHOCTH CTOSHUS TEMIIEPATYp HapyXKHOr0 BO3AyXa.

CoeauHuB HaHACHHBIC TOYKH, NOXYYHM HCKOMBIH rpadHK rogoBOro pacxo-
Ja TEIUIOTHI 32 OTOIIHTENbHBIH Nnepro.

B seTHuMH nepHoa (AUana3oH NpOAOKHTENBHOCTH CTOAHUA t, oT 4872 g0
8400 yac) TeIUIOBLIE HAarpy3KHM Ha OTOIUICHHE M BEHTHIAUHIO OTCYTCTBYIOT, Ha-
rpy3Ka Ha ropsdee BogocHabkerue cornacuo gopmye (3./6) coctaBut

O%m=500,8(55 — 15)/(55 — 5) = 32 MBm.

Mockonsky (%4, B METHHI NEPHOA He 3ABHCHT OT f,, IIPOBOXMM TOPH3OH-
TAJIbHYI0 MOPAMYIO 10 NepeceueHHs C OpAMHATOH, COOTBETCTBYIOHIEH ofliemy
pacyeTHOMYy 4HCaY YacoB paboThl TennoBoii cetu B rogy n = 8400uac.

Ilnomane, orpaHuueHHas OCAMH KOOpAHHAT (Q-n) — 4 NONYYCHHOH KpH-
BOH pacxoja TeIuioThl, NpeacTaBaseT coboit rofloBoit pacxoa TEIUIOTH! B paiione
ropozaa.
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3.4. TpaccupoBKa TENAOBOM CeTH

Bribop Tpacchi TeIIOBBIX ceTell W cnocod MpOKNaaxu Claeayer MpenycMat-
pHBaTh B COOTBETCTBHH ¢ ykaszanuamu CHulIT 11-01-2003 «Mnctpyxuns o nopaa-
Ke pa3paboTKy, CONIACOBAHUA, YTBEPXKACHHA U COCTaBe IPOEKTHON JOKYMEHTALMH
HA CTPOMTENISCTBO MPEANPUATHI, 30aHHH U coopyxenuid» u CHull I1-89-80 «I'cne-
PAJIbHBIC [UIAHBI POMBILLICHHBIX IPEATIPHATHID?.

ITo cBOEMy Ha3HAYCHUIO TEILTOBbIE CETH, COCAHHAIOLIHE HCTOYHUK TEIUIOThI
C TEeIUVIOBRIMH ITYHKTAMH, ACIATCA: MarWCTpalbHbIE, PacOpEAEIHTE/IBHLIE BHYT-
PHKBApTAIBHEIE,

a) Karwyeaar cxema @ Hemowsix ?
7 7R 77 -
f 2 2
T I 7 Tl T]l== 7 ]
T2 @ T2
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Puc. 3.4.1. KonpHrypaums TennoBbix MarHCTpanbHhIX ceTei:
a) KonblieBas cxeMa; 0) TyrMxoBas cxema

MarucTpanbHLie TEMIOBbIE CETH NPEICTaBMAIOT COOOH YYacTKH, KOTOpEIE
HECYT OCHOBHYK0 TEILIOBYIO HArpy3Ky H COCAMHAIOLHE HCTOYHHMKH TEIUVIOTH C
KPYTTHBIMH TEIUIOBLIMH NTOTPEOHTEAMH.

PacnpenenurensHble WIH MEXKBAapTAJIbHbIE CETH TPAHCMOPTHPYIOT TEILIOTY
OT TEIVIOBBIX MATMCTPANILHBIX CeTeH K ofbexTaMm TerutonotpebieHus. Ouu oTmiua-
JOTC% OT MArHCTPANbHRIX CeTei, KaK MPaBHIO, MEHbIUMM JHAMETPOM H THHOH.
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BHYTpHKBApTaNLHLIE CETH OTBETBAAIOTCA OT PACNPEACHMTENLHBIX CETSH U
3aKaHYUBAIOTCA B TEILIOBLIX NYHKTaX moTpeburteneit TellioThl. OHM HECYT TOJb-
KO TY TEILUIOBYIO HArpy3Ky, KOTOpYyIO HMeeT 3TOT moTpefurens Temnorhl. Ha-
Ipy3Ka pacnpelesMTe/IbHEIX ceTeil oTauYaeTcs OOAbLWIOH YacOBOH M CYTOUHOH
HEpaBHOMEPHOCTBIO MOTPEOICHUA TEIUIOTHI [0 CPABHCHUIO C HArPY3KO#H Maruct-
pPaJIbHEIX CETEH.

TpaccupoBKy cetel ropolia HAYHHAIOT C MarMCTpalbHBIX CETEH, €€ Hayep-
TaHHe OKa3bIBaeT CYLIECTBEHHOE BJIMAHUE HA NOCTPOCHUE paclpeaeIUTeNbHbIX U
BHYTPUKBapTAIbHBIX CETEH, Ha HX NPOTAXKEHHOCTb U HAJCXKHOCTL HOJAYH Ten-
s01el noTpeduTensM. [lo cnocoby npoxnaakH TEMNOBLIE CETH ASNATCA Ha IOA-
3eMHble U HaaseMHble. [lpeobnamaiomnm criocobom npoknaaku Tpybonpososos
TEIUIOBBIX CeTeH AB/MAETCA MOA3EMHaA NPOKIIAJKa B IIPOXOJAHLIX H MONYNIPOXOX-
HEIX U HEIIPOXOJHBIX KaHanax.

Jna mpaBunsHOrO BhIGOpaA TPacChHl TEIUIOBLIX CeTeit, JaloIero Hawiyyiiee
peLICHHE ¢ TEXHUYECKOH, IKOHOMHUYECKOH U IKOMOrHYeCKOH TO4YeK 3peHHA, He-
00X0AUMO BHIIOJIHEHHE CIECAYIOUIUX YCIOBHH:

— MAarucTpaJbHbIE CETH CNCAYET MPOKNAABIBATE BOAH3M UECHTPOB TEILIOBLIX

Harpy3ok;

~ TEIUIOBBIC CETH, HE3aBHCHMO OT Cnocoba MpoKIIAJKK U CHCTEMbl TEIUIO-
cHab)keHHA, He JOJDKHB NPOXOAUTh MO TEPPUTOPHH KiaaGHIL, CBaJIOK,
CKOTOMOTWILHUKOB, MECT 3aXOPOHEHHS paAHOaKTHBHBIX OTXOJOB, 3EMJIC-
AEABYECKUX [I0JIcH OpolueHHA, nodei GuUAbTpaLHH U APYTHX YYacTKOB,
[peACTaBIAIOLIMX ONAaCHOCTb XUMHUYECKOro, OHONIOTHYECKOrO H pajuoaK-
THBHOTO 3arpA3HEHH;

— Tpacchl AOKHb HMETh KpaT4aiiliine pacCTOAHUA;

— TEIUIOBbIE CETH He ClieflyeT NpOKIaAbIBATh B TPYHTaX B 3aTOILUISEMLIX paii-
OHAaX ropoji0B, MUKPOPaiiOHOB U MPOMBIILIEHHBIX MPeANpUATHIA;

— HAMEUYCHHBIE TPACChl HE PEKOMEHIYETCA PAcoiaraT Ha MecTe Hameuae-
MOH 3aCTPOHKH, a TaKKe OHH HE JNODKHBI MCHIATE paboTe TpaHCNOpTHOH
CHCTEMEI IopoJia;

— TpacCHpPOBKa CHCTEM TeIUIOCHa0)keHHa J0/DKHA ofecneumBarh ynobcrsa
IIpHU NPOBEJEHUH PEMOHTHRIX paboT;

— BbIGpaHHLEIA BapHaHT Tpacchl TEMOBLIX ceTel AOMKEH HMETh HaUMEHb-
HIYKO CTOMMOCTD IIPH CTPOHTENBCTBE W IKCIUTyaTauuH M obnajare BhICO-
KOH HaJeXHOCTHIO,

— HOA3EMHYK) MPOKIAAKY TCILIOBRIX CETell He CaeAyeT HaMedaTb BIOJb
MEKTPUPULUMPOBAHHBIX KEACIHOAOPOKHBIX H TPaMBalHLIX NMyTeit BO H3-
OexaHHe ATEKTPOKOPPO3INH METALIHYECKHX TpyOonpoBoaos.

TerioBbie MyHKTBl B CHCTEMaxX TEILIOCHAOKEHHS NMpPEAHA3HAueHbl IUIA Bbl-

MOJHEHHA CNEAYIOIUX QYHKLMIA:

~ IIOCTOSHHOTO KOHTpOJ4 mapameTpos (f u P);

— NPHrOTOBICHHA ropA4ycii BOAL ¢ NapaMeTpaMH, TpeOyeMbiMU i CaHU-
TapHO-OLITOBBIX U TEXHHYECKMX HYXJ norpebureneii, a Taxke mojuep-
KaHUA M pEryJlHpPOBaHMA 3THX NAPaAMETPOB B NPOLECCE IKCIUTyaTaLHH
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CHCTEM; NPH ITOM NMPOHCXOAHUT HE TONLKO W3MEHCHHE NapaMeTpoB, HO B
OTAENbHBIX CAYYadxX H MpeoOpa3oBaHUE TEILIOHOCHTEIIA;
— PEryanpoOBaHKA pacxoJa TEIUIOHOCUTENA U pacnpeneNeHus €ro no CHCTe-
MaM [OTpebaeHHS TEILIOTHI;
— Y4€Ta TeIUIOBBIX NOTOKOB, PACXOJ0B TEIUIOHOCHTENA Y KOHACHCATA,
— 3aHIHTbl MECTHRIX CHCTEM OT IHOBBILICHHA JABJICHHA U TeMIICpaTyphl TEN-
JIOHOCHTENS;
— 3aNOJHEHHA U NOJNHTKH CHCTEM NOTPEOICHUA TEIUIOTHI;
— cbopa, oxnaxkaeHus, BO3BpaTa KOHACHCATA U KOHTPOJI €ro KauecTra;
— aKKyMYAHpOBAaHUA TEIUIOTH C LEJbI0 BLIPABHUB2HMSA CYTOMHBIX Kojnela-
HHt pacxo/ia TEIUIOHOCHTELA;
— BOAOMOATOTOBKH IS CUCTEM rOpA4ero BOROCHA6KEHHA.
[lo pa3smemieHKI0 Ha IeHEPaJbLHOM IUIAHE TEIUIOBRIE NYHKTHI NOApa3iens-
OTCA Ha OTHACIBHO CTOALIHC, NPHCTPOCHHLIC K 3JaHHAM H COODYXCHHAM H
BCTPOCHHAIE B 31aHHA U COOPYKEHHS.

3.5. [IpoekTHpOBAHHE CHCTEM TEIVIOCHADKeHMS! H TeNnN0BbIX ceTedl

[IpoekTpOBaHUE TEIUIOBLIX CETCH MPOUIBOLAT C YHETOM HOJOXEHUH U
tpebosauuit CHull 2.04.07-86 «TennoBble ceThy». [IpoextHpoBaHHe TEIUIOBBLIX
ceTeit HauKHaeTcA ¢ BLIOOpa TPaccl U cocoba HX NMPOKAAAKH.

B ropomax ¥ Apyrux Hacele¢HHLIX MYHKTaX TPacca OOJLKHA MPEXyCMaTpH-
BaTbCA B OTBeAEHHBIX U1 HHXCHEPHLIX CeTel TeXHMYECKMX [0JIOCaX, Iapas-
JICIBHO KPAacHLIM JIMHHSAM YAHI, OOPOraM H [Ipoe3jaM, BHE MPOC3XKEH HacTH U
I0JIOCHl 3EJIEHBIX HACAKACHMH, a BHYTPH MHUKPOpPaiflOHOB M KBapTANOB — BHE
Npoe3Keit YacTH AOpPOr.

[pu BrIOOpe Tpaccsl TEIUIONPOBOAOB HEOOXOAMMO YHMHTLIBATE IKOHOMMY-
HOCTh M HajIeXXHOCTh TEMAOBLIX ceTel. C LeNbI0 NOBBILEHHA HAAEKHOCTH pabo-
TBI TETUIOBBIX CETEH LENecOO00pa3HO YCTPaHBATh PE3CPBUPOBAHME MOJAYH TEMn-
AOTH MOTPEOUTENAsAM 34 CYET COBMECTHOH pabOThl HECKOJbLKHX HCTOMHHMKOB
TEIUIOTH], & TakKe YCTpPOHCTBa GIOKHPOBOMHBIX MEPEMBIMEK MEXIy Marucrpa-
JAMH TEIUIOBBIX CeTeHd NMpH HOA3EMHOH npokiaaxe. PesepBHas noaa4ya TEIUIOTHL,
npuHuMaeMas mis nponycka 50-90% asapuitHoro pacxonma sogm [10, n. 3.1,
maba. 1] ocymecTsaseTcs B 3aBUCMMOCTH OT PACHETHOH TeMmeparypbl Hapyk-
HOIO BO34YXa UM OTOIUICHHS H AHaMETPOB TpyOONnpoBOAOB.

I1Ipu BeibGope Tpacchl TEILIOBBIX cereil HEOOXOOMMO BBLASPKHBATh HOpMa-
THBHBIE PACCTOAHHA OT CTPOMTENBHBIX KOHCTPYKLHMH A0 3JaHHH, COOPYKECHHH U
HIDKEHEePHBIX KOMMYHuKauuii [17, npun. 6, 7]. Tlpu Beibope Tpacchl mpexycMar-
PHBaeTCA OAMH BBOJ TEIUIOBBIX CeTed B KXKALIH KBapTall. B oTAe/NbHBIX caydasx
B KPYIIHBIC KBApTajbl YCTPAMBAIOT IO ABa BBOJA. JlonycKaerca NOAKAOYATS pa-
JIOM PaCIOJIOKEHHBIE KBAPTA/Ibi U3 OAHOH KaMeEphl.

B MecTax oTBeTBICHHI K KBapTajaM MM 30aHHAM [PEAYCMATPHBAIOT Tell-
JoBeie kamephl. Ha Tpacce TeIUIOBbIX CeTeH NMOKA3LIBAIOTCA HENOABHXHBIC OMO-
Pbl, KOMIEHCATOPLl M 3aNOPHO-PErYIHpPYIOLIas apMaTypa. THIT HENOABMKHBIX
ONOp, HX KOHCTPYKUMA H pa3Mephl puBeacHbI B /3, 5]. KaMeps! Teropsix cerei
MOTYT BHIUIOJIHATECS M3 COOpPHBIX *ene300€TOHHBIX, OETOHHLIX 3JIEMEHTOB, MO-
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HONMMTHBIMHM MIH M3 KMpNH4a. Ux rabapuTHbiC pa3Mephl ONPENeIsioT U3 YCIOBHI
yno6cTBa u 6e3onacHocTH obcnyxusaHus M ofecrnieyeHUss HOPMATHBHLIX pac-
CTOAHMUI MEXAY CTPOMTENbHBIMH KOHCTPYKUMAME H o0OpyaoBaHHEM B
[17, npun.7, ma6n.3].

MorTaxHas cxema paspabaTeiBaeTci locie Bbibopa Tpacchl, cnocofa npo-
KJIaJIKM TEIUIOBBIX CETEH M IpeNBapUTENILHOTO THMAPABAHYECKOro pacyera, o
KOTOpPOMY OMNpPEACHAIOT AHaMeTpbl Terionposonos. CocTaBlCHUE MOHTaXHOH
CXEMBI 3aK/IIOYAeTCA B PACCTAHOBKE HA TPAacce TEIUIOBBIX CETEH HEMOJBHMKHBIX
ONnop, KOMIIEHCATOPOB H 3allOpHO-PEryIHpYIOlIeH apMaTypul. Ha yuyactkax ys-
JIOBBIMH KaMepaMH, TO €CTh KaMepaMM B y3JIaX OTBETBICHHMIA, pa3MelaloT He-
MOABHXKHBIC ONOPbI, pACCTORHUE MEXKAY KOTOPHIMH 3aBHCHT OT JHAMETPA TEILIO-
IPOBOJOB, THIla KOMIIEHCATOpa U cniocoba NpoKIaIKy TEIUIOBLIX ceTed maba. 1.

Tabnuya 1
Paccronnue Mexay HemoABUKHEIMH ONOpPaMu
Cnocofl NpOKIAAKK TeNJAOBBLIX ceTel
Anmerp CaabHHKOBbLIE KOMNEHCATOPEE I-o6paznwe
Tenaonposoaa d, MM
Kauanbuan BelkanaanHas KOMHEHCATOpH

100 70 - 80

125 70 25 90

150 80 30 100
175 80 35 100
200 80 50 120
250 100 60 120
300 100 70 120
350 120 70 140
400 140 70 160
450 140 70 160
500 140 80 180
600 160 80 200
700 160 80 200
800 . 160 100 200
900 160 100 200
1000 160 120 200
1200 160 120 200

Npumeuannsn. PaccrosHHe MKy HCMOABHXHKIMU onopamu npH [T-0Gpa3Hbix KoMmeHcaTopax
MPHHKUMAIOTCA: Ui TPYD d = 50mm—50M, d = 70MM- 55M, 4 = 80MM—65M. Ha yuacTkax caMokom-
MEHCAUHH DPACCTOAHHE MEKIOY HENOABHKHLIMH ONOPAaMH MNPHHHMATL KaK Ha Y4acTKax ¢
[I-06pa3HbiMK KOMIICHCATOPAMH ¢ YueTOM Koagduunenra 0,6.

Ha yyacTkax MEXTy HENOABHWKHBIMH ONOPaMHU MPEAYCMATPHBAIOT KOMIIEH-
carop. ITosopoThl Tpaccel TemnoceTd noa yrinom 90—130° menons3yror aaa ca-
MOKOMIICHCAIIHY TEMIEpaTyPHBIX YAJIHHEHHi, 3 B MECTaX NOBOPOTOB MOA YIJIOM
6onee 130° ycTaHaBIMBAIOT HENOABIXKHAIE OTIOPHI.

TennoBbie yIIHHEHHA TPYOONPOBOAOB MPH TEMIIEpPAType TEIUIOHOCHTEA
oT 50° C H Bbille AO/DKHB! BOCHPHHUMATBCS CIICLHANBHBIMA KOMIIEHCUPYIOILIUMH
YCTPOHCTBaMH, NpeAOXpaHas TpyOOmpoBobl OT BOSHUKHOBCHHA HEAOMYCTHMAIX
nedopMauHi U HanpsxeHuii. B kauecTBe KOMIEHCHPYIOIMX YCTPOHCTB MpHMe-
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AT (I1-06pa3tbie uau S-06pa3Hble) HIH CAILHUKOBBIE H BOMHHCTHIC KOMIICH-
catophl. Bribop criocof6a kOMIIEHCAUMK 3aBHCUT OT MapaMeTpOB TEILUIOHOCHTE-
neH, crnocoba NPOKAaAKH TEILIOBLIX CETEH H APYTHX MECTHBIX YCIOBHIL

B TemnoBeix CeTaX B 3aBUCUMOCTH OT cnocofa NpOKIaAKH ¥ OHAMETPOB

TpyOONPOBONOB NPHMEHAIOT CKOMAB3ALIME, KATKOBhIE, IIOABECHbIE (LIPOCTHIE U
npyXHHHEIE) MOABHKHBIE onopel. Ha yyacTkax GeckaHanbHOM NMpOKRanku Tpy-
60IIPOBOAOB NOABIDKHBIE OMOPBI HE YCTaHaBIMBaOTCAd. CKOMbIALIME OMOPhI UIA
Tpy6 muamerpoM Ko 175 MM BKIIOUHTENBHO ApPH BCeX cnocobax MpoKIaaKu Ten-
noseiX cetcil. st Tpy® ycnoBHuIM npoxoaom 200 mm go 1200 MM ckonb3smme
ONOpE! MPUMEHAIOT NPH HMPOKJAaAKE TPYO B HEMPOXOAHBIX M MOAYNPOXOAHBIX
KaHalax H M1 HIKHero psana Tpy6 B TOHHENAX, a TaKXKe AIA BEPXHHX Tpybo-
NpoBOJax, NPOKIAALIBAEMBIX Ha TpyOax. [IponeTsl Mexay NOABHXHLIMK ONOpa-
MH ONpEACIAIOT PAcYeTOM Ha MNpO4HOCTh. PexoMeHayeMble NpPOAETHI MEXILY
NOABIXKHLIMM ONOPaMH IS YCPCOHCHHLIX YCAOBHH pacyera TpybompoBoga Ha
NpAMBIX YYACTKax NPUBEACHBI B maba.2., 1A NMPOYHUX YYacTKOB K 3TUM IipoJie-
TaM BBOAUTCA KOIPPHLIHEHT:

— AT Y4acTKOB MExay OnikaiiiMMK K IOBOPOTY OIIOpaMH (10 M NOCIE fo-
Bopora) (,67;

— IJIA YYacTKOB MexJIy MOCJCAHEH M MpeanocjiciHedl onopaMu KOHEeYHOMH
TOYKU Tpybonposoja (mepen 3ariyuwikoid, THOKMM KOMIMeHCATOpOM WX
nosoporoM) 0,82;

— IJIA NOCNEAHHX ABYX YYacCTKOB C KaXAOH CTOPOHB CaJIbHHKOBOTO KOM-
neHcaropa 0,5.

IIpu MHOroTpy6HOI npokaagke TpyOONPOBOAOB B HENMPOXOAHBLIX KaHalax

OMNOPHI pa3sMeLLaloT Bpa3OexKy.

Tabruya 2

Paccrosnue Mexiy NoABHXHBIMH ONopaMu TpySonposoaos
HA BETOHHBIX MOAYLIKAX

Anmerp Ipoaer Mexay Humerp [Iponer Mexnay
Tenxonposona d, MM ';;‘:;:ﬁ':’;“: Tenaonposona d, Mm '::;;'m':’;“:
25 1,7 200 6
32 2 250 7
40 2,5 300 8
50 3 350 85
70 3 400 9
80 35 450 10
100 4 500 10
| 125 4,5 600 10
150 5 700 10
- 175 6 800 10
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B TemwnoBoii cetH Heo6xoaMMO NPUMEHATH YHHOHIHPOBaHHBIE THIIOBLIE
KOHCIPYKIHH COOPHBIX XKeje300eTOHHBIX KaHAJIOB, PasMEPh! KOTOPBIX 3aBUCAT

OT AMaMETPOB TEILIONPOBOAOB Tabi.3.

Tabauya 3
OcHoBHBIE THNLI COOPHBIX JKe1e300eTOHHLIX KAHAIOB
A/ TEIUIOBLIX ceTedl cepuu 3.006-2
Paimepsl xaHana, MM PaccToHuA, MM
Ycenosuuili " s Iz .
nu:l:;,? ICI:II::: o % ;( : g % g 2 3 :
d, MM yTpeHine | Hapyxubie E E : b E § 5 E g
1 %
25-50 KJ1 60-30 600x300 850x440 70 100 100
70-80 KJ1 6045 600x450 850x630 70 100 100
100-150 | KJ90-45 900x450 1150x630 80 140 150
175-250 | KN 90-60 900x600 1150x780 80 140 150
200-300 | KJI 120-60 1200x600 1450x780 100 160 150
350400 { KJ150-60 1500x600 1800x850 100 200 180
KJ1210-60 2100x600 | 2400x890 110 200 180
450-500 | KJI90-90 900x900 1060x1070 110 200 180
KJI 120-90 1200x900 | 1400x1070 110 200 180
KJ1 150-90 1500x900 | 1740x1070 110 200 180
600 KIT1120-120 | 1200x1200 | 1400x1370 110 200 180
700 KJT210-120 | 2100x1200 | 2380x1470 110 200 180
800 KJI300-150 | 3000x1500 | 3610xi1950 120 250 200
900 KJ1360-180 | 3600x1800 | 4300x2280 120 250 300
1000 KJ1420-210 | 4200x2100 | 4940x2640 120 250 300

Nprmeusnne. PacCTOSHHE OT MEPEKPHITHA KaHANa A0 H3OMALMH CIEAYeT NPHHMMATh: A1 TpyO
d = 25— 250 MM He Metee 50 MM, d = 200-400 MM He MeHee 70 MM, d-500MmM H Bonee — 100 mm.

BuiGop Tpy6 M apMaTyphl ipH NPOSKTHPOBAHUH OCYLIECTBIKIOT 10 paboue-
MY JABJICHHIO H TEMIEpaType TEILNOHOCHTENS. [1JIS TEIUIOBBIX CETEH pEKOMEHAY-
€TCA NPUMEHATb INEKTPOCBapHbIe CTalbHbIe NMPAMOILOBHEIE TPYOb! HIIH CO COH-
panbHeIM 1BOM. CoeguHsaoT TpyObl ¢ noMomwbio csapku. OCHOBHEIM BHAOM
3aMOpPHOH apMaTypbl ABIMIOTCSA CTAlbHLIC 3aJBWXKKH C PYYHBIM I[IPHBOZIOM NPH
auametpe Ao 500 MM U 3nekTpHYecKUM npu anametpe Gonee 500 Mm.
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3.6. CucTeMBbI NOKBAPTHPHOIO TEMAOCHAGKEHHA KHIBIX 3AHHIH
C HCTIOJb30BAHHEM HHAHBHUAYANbHLIX HCTOYHHKOB TeMJ0ThI
B YCIOBHAX PEKOHCTPYKUKH H HOBOI0 CTPOHTEIbCTBA

B xauecTBe HCTOYHHKA TEIUIa V1A [IOKBAPTHPHBIX CHCTEM TEIU10CHaOXeHUA
cIeAYET IPHMEHATh TEIUIOFEHEpaTops! (OOHO M ABYXKOHTYPHLIE BOAOIPEHHEIE
KOTJIbl, BOAOTpEiiHble KOJIOHKH, KAMHHBI, KaNOpHdephl 4 Ap.) TEIWIOBOH MOLIHO-
cTbio 00 35 kBT, B kauecTBe TOIUIMBA UCIIOAL3OBATH [IPUPOAHBIH a3,

K npUMEHEHHIO JONMYCKAaIOTCH aBTOMAaTH3HPOBAHHBIE TEILUIOTCHEPATOPEI,
NONHOM 3aBOJCKOH FOTOBHOCTH OTEYECTBEHHOTO H MMIIOPTHOrO MPOU3BOACTBA.

TerutoreHepaTophl A0/KHBI HMETh CEPTHGHKAT Ha COOTBETCTBHE TpeOOBa-
HuaM besonacHocTH M paspeweHne I'ocroprexnanzopa PoccHu Ha nprMeHeHHe
HX Ha TeppHTOpHY POCCHH.

B kauyecTBE€ UCTOYHMKOB TEIUIAa AOIYCKAIOTCH K IPUMEHEHMIQ HANONLHLIE U
HACTCHHbIC TCIUIOTCHEPAaTOpPhl C OTKPBITOH M 3aKPHITOH KaMepaMHM cropaHus
(TonKaMH).

YcTaHOBKY ra3oBEIX KOTJIOB C OTKPBHITOH TONKO# paspeliacTcd npegycMar-
pHBaTh B XKWIbIX 3JaHHAX BBRICOTOM JO MATH 3TaXKeH B COOTBETCTBHH C Tpebopa-
HussmMH CHull 2.04.08-87*

Jis KWIBIX JOMOB 3TaXHOCTBIO CBRILLIC NATH ITAXKEH HE HOIYCKAETCH IpH-
MCHEHHE TEILTONeHEPATOPOB ¢ OTKPLITOH KaMEpOi CropaHus.

KoTabl mODKHB!I HMETh 3aKpBITYI0 KaMepy CropaHus C NMPHHYIMTEIbHBIM
yllaneHHeM ra3oB B atMocepy uepe3 JbIMOXOJ.

Tennosas MOIIHOCTL KOTIA JOJDKHA ONPEACHATHECA MAKCHUMAIBHBIM pac4eT-
HbIM 3HAYCHHUEM BEJIHWYHH TEIIOMOTPSOHOCTH CHCTEMEI ropA4Yero BoIOCHabxe-
HUA WIM MOLIHOCTH CHCTEMBl OTOIUIEHHA KBapTuphl. [Ipu BmOOpe pacuerHoit
MOLIHOCTH Ta30BbIX KOTIOB HEOOXOIMMO YUMTHIBATh peanbHoe {(aKTH4eckoe)
ZIaBJICHUE Ia3a B CETH.

B oTaenbHbIX KBapTHpax CYUIECTBYIOLUMX M MPOEKTHPYEMBIX XKHIBbIX 3JAHMH,
a8 TAalOKe BCTPOCHHBIX B HUX NMOMELICHHAX O0LLECTBEHHONO Ha3HAYCHHA JOIIYCKacT-
€S YCTAaHOBKA KOTJIOB TEIIOBOH MOIIHOCTEIO He Oonee 32 kBT ¢ oTBOAOM NpOAYyK-
TOB CropaHis 4epe3 HapyxKHble KOHCTPYKHMM 34aHHUS HENMOCPEACTBEHHO B aTMO-
cepy.

He ponyckaercs mpUMEHEHHE NOKBapTHPHLIX CHCTEM TEINOCHA(XEHUs B
CYIIECTBYIOHIHX XHJIBIX 3aHUAX, BEAYIUEE K HAPYUICHHIO MPOYHOCTH HECYLI(HX
KOHCTpYKLMil 3AaHUH, YXYALICHHIO YCIOBHI 3KCIUIyaTalHH 3JaHHH M IIPOXKHBA-
HHUS XWILLOB,

Pa3paboTKy NpOEeKTHOH OOKYMEHTALHMH Ha IepeobopynoBaHHE >KHIBIX H
HEXUIBIX MOMELLIEHHH B XKH/bIX JOMaX, CBA3aHHOE C YCTPOHCTBOM CHCTEM IO-
KBapTUPHOIO OTOIUIEHUS, JOIYCKAETCA OCYLIECTBIATh HA OCHOBaHHH COOTBETCT-
BYIOILEIO pa3peilieHus, BblIaHHOTO OPraHOM MECTHOTO CaMOYTIpaBICHHA.

B cnyyasx, xorga HapyLIalOTCA HECYLIHE IEMEHThI CTpOoeHUs (CTCHBI, IUTH-
Thl NIEPEKPBITUA M T.0.) HEOOXOAUMO MONYHYHMTh pa3pelieHHe Ha MPOH3BOACTBO
CTPOMTE/NLHO-MOHTAXHBIX paboT, BhlAaBaeMoe TOCYAApPCTRBEHHBIM APXHTEKTyp-
HO-CTPOUTEIbHBIM HaA30pOM.
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B cocTtaB npoekTHOH AOKYMeHTaLUMM NPH YCTPOHCTBE HAPYXKHBIX NPUCTaB-
HBIX JABIMOBBLIX TPyO B 00s3aTeNsHOM NOPAAKE JOMKHE! BXOLUTh YEPTEXH ¢paca-
noB (pparMeHTs! acasioB) 3aHHA CO CTOPOHBI X YCTBHOBKH, & TAKXKe NacnopT
LIBETOBOT'O PEUICHUA Ha OTAENKY DJIEMEHTOB TpYO, COrnacOBAaHHBIE ¢ MECTHHIM
OpPraHOM apXHUTEKTYPHl H T'PajOCTPOUTEILCTBA.

IToxkBapTHpHble CHCTEMBI TEIUIOCHA0XKEH!S pa3pelliaeTcA NPeayCMaTpHBaTh
B JKWIBIX 3/1aHUAX, OTHOCALIUXCS K NIEPBOH H BTOPOH CTENIEHH OTHECTOMKOCTH.

Orpaxpaaolie KOHCTPYKLMM TasHQHIMPYEMbIX HOMEILEHHH JOJKHBI
HMETH Npelesl OrHeCTOMKOCTH B COOTBETCTBUH ¢ TpeGoranuamu CHuIl 21.01.97
u CHulI 2.08.01-89*,

¥YcTaHOBKY KOT/IOB paspeliaeTcs npelyCMaTpUBaTh [IpH CYMMAapHOi TeIwlo-
BOH MOLIHOCTH, KBT:

— 1o 60 — B KyxHsX;

— po 100 — B cneuManbHO BHIACICHHBIX HEXHIIBIX NTOMELICHHAX KBapTHP

WJIH IIOMELIEHHAX 0OIECTBEHHOrO Ha3HaueHU (TEILIOreHePaTOPHbIX).

O6BEM KyXHH ¢ YCTAHOBKOM 3JICKTPOIUIMTHI ¥ TEIUIOTCHEPATOPA € 3aKPLITOM
Kamepoit cropaHus 1 06béM TerutoreHepaTopHoi, 06opyAoBaHHOH TeILIOreHepa-
TOPOM C 3aKphITOH KaMepoi cropaHus He HOpMHpYeETCs, BbIGHPAETCA U3 YCIOBHA
ofecneyeHuA HeoOXOAMMBIX HOPMHPYEMBIX PaCCTOAHHI A0 cTeH, 060pyAOBaHHA
H yno6cTBa 00CTyKHBaHNA.

IToMenueHne KyXHM H TEIUIOT€HEPATOPHOH IOMKHBEI OTBEYATh CIACAYIOIHM
TpeOOBaHUAM:

— BBICOTA HE MeHee 2,50 M;

— BHYTPEeHHHit 06beM, onpeaenseMuiit HCXOAA U3 yCIOBHH ya06CTBa npous-
BOJACTBa MOHTaXHHIX paboT M 3IKCIUTyaTalliM TEIUION€HEepaToOpoB, HO HE
MCHEE YKAa3aHHOIO B OKCIUIyaTalMOHHOH HOKYMEHTalHM IPEANpUATHA-
H3rOTOBHTE]IN;

— AN NOMELEHUA KYXHH, KpOME TOIO, HaIMYHA OKHA, KOHCTPYKLIHH KOTO-
poro ofecneuuBaeT NpoBETPUBAHKE NOMELLICHHA.

KyxHa u TemnorenepaTopHas AOJKHH HMETb OKOHHBIH MPOEM NAOLAALIO

octexnaeHus 0,03 M% na 1 M® 06béMa TOMeLIeHuUS.

TennorenepaTopHas OOLIECTBEHHOIO Ha3sHA4EHUA AOJ/LDKHA MMETh — 3Ba-
KyallMOHHBIH BhIXoJ, oTBevatomuit TpedbosanuaM CHull 21-01-97 u samuty ot
HECaHKLIHOHHPOBAHHOIO IPOHUKHOBEHHUS BHYTPb NOMEILCHHUS.

YCTaHOBKY TEIUIONCHEPATOPOB CIEAYET NMpPEAyCMaTpHBaTh B COOTBETCTBHUH
¢ TpeOOBaHUAMH CTPOMTEIIBHBIX HOPM M MPaBHII, & TAKKE NacHOpPTOB H UHCTPYK-
LM N0 MOHTAXY U SKCIUTyaTalliy NPeANpUATHA-U3TOTOBUTENICH.

YcTaHOBKY HACTEHHBIX TEIUIONEHEPATOPOB CIEAYET MPEeAyCMaTPHBATD!

— Ha CTEHaxX M3 rOpIOYMX MaTepUallOB HAa PacCTOAHMHM HE MeHee 20 MM OT
CTEHBI;

— Ha CTEHaX W3 rOPIOYMHX MATEPHANOB ¢ H3OMALMCH HETOPIOYUMH MaTepHa-
naMy (KpOBEJIbHOH CTaiIblo, MO NHCTY acOecTa TONIIMHOI HEe MEHEE 3 MM,
INTYKaTypKa HE MEHee 25 MM H T.[.) Ha paccToAHUH He MeHee 30 MM oT
cTeHBl. Mzonauus gomxkHa BRICTYNATh 3a rabapuTsl KOpPHYyCa TEILIOTE€HE-
paropa Ha 100 Mm.
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Tepea ppoHTOM TEIUIOreHEPaTOPOB OT BLICTYMAIOIMX YaCTeil ra30BRIX ro-
peNOK HIIH apMaTyphl AO/DKHO ObITh CBOOOZHOE NPOCTPAHCTBO HE MEHEE 1 M.

IIpn pasMmellEeHHH TEIUIOTEHEPATOPOB B TEIUIONCHEPATOPHBIX NOMEMIEHUAX
o0LIero HasHauYeHUA CACAYET NPEAYCMATPHBaTh YCTAHOBKY CHCTEMBI KOHTPOAA
3ara30BaHHOCTH (IO METAaHy) C AaBTOMaTH4YECKUM OTKIIOMEHHEM MOJa4u ra3a fnpu
JOCTHXCHHH ONacHOM KOHLEHTpalUMH rasa B Bo3ayxe (¢ Buimie 10% ot HMKHero
KOHUEHTPALMOHHOIO [Peeia pacIpoOCTPaHEHNUA IL1AMEHH).

JHaMeTphl BHYTPEHHErO ra30CHa0XEHNA NODKHBI PacCUHTHIBATHCA HA pac-
y€THBIH YacoBO# pacxon rasa cornacHo 1. 3,10 CHull 2.04.08-87*. Beona raso-
NpOBO/IOB uepe3 ACCTHUYHBIC KISTKU 34aHUH HE AOMYyCKaeTcA

Hns yuéra pacxona raza oba3aTenbHa YCTAHOBKAa €AMHOIO npubopa yuéra
pacxona rasa (ORITOBOrO ra3oBOrO CYETYMKA) B MOMCLICHHH KBapTHPHI C ra30-
BbIM OfopynoBanueM. PasMemenue cHETHMKOB cneayeT NPeAyCMATPHBATE B CO-
OTBETCTBHU C TpeOOBaHUAMU MACHOPTA HA CHETUHK.

KyxHd, rae ycTaHaBjiMBAETCHA TEIUIOTEHEPATop, AOCDKHA UMETH BHITSKHOMN
KaHan, obecrie4uBalolUii HOPMATHBHOE KOJIHYECTBO YAAAAEMOro BO3AYyXa CO-
raacHo Tpebosannam npui. 4 CHull 2.08.01-89* «Kwinie 3nanusa».

TennorexnepaTopHas J0/DKHA MMETh BHITAKHON KaHal, obecneunBalomuii 3-
X KpaTHblil BO3JyX000MEH B 4ac.

Jina npuToKa BO3AyXa, B Cly4ae OTCYTCTBMA (DOPTOUKM, KyXHA M TEIUIOre-
HEpaTOPHAas# AOJKHBI MMETh OTBEPCTHE B HApYXKHOMH CTeHe, 3aKphlTOe PEIUETKOM
C pery/IHpyeMbIMH Xall03H MAKCHMAabHbIM XHMBHIM CEYCHHEM NPH CKOPOCTH He
tonee 1 M/cek.

Pacuérneiit 06b€M NpUTOUHOro BO3AYXa AOJDKEH ObITh PABEH BRITAKKE.

B xWiIblX goMax ¢ NMOKBAPTHPHBIMH CHCTEMaMH OTOIUICHMA TeMIlepaTypa
BO3YXa HA JICCTHHYHBIX KJIETKaX M [IOJBAJIAX C BOAONPOBOAHON M KaHANH3ALM-
OHHOH ceTAMH He Jo/pkHa OblTh HUxe 5° C. Cnoco® oTomienus BelOupaetcs
NIPOEKTHOH opraHu3alHei.

Jas yu€ra pacxoja BOAB Ha BBOAE XOJIOAHOIO BOAONPOBOAA B KBAPTHPY
PEKOMEHIYETCA YCTAHOBHTD CHETHHK U MeXaHu4ecKuit punbp.

B 3aBMCHMOCTH OT XHMHMECKOr0 COCTaBa BOJOIPOBOAHONM BOAR Ha MOA-
BOJIKE BOABI K TEIUIOTEHEPATOPY PEKOMEHIYETCS INPEAyCMaTpPHBATh MArHUTHBIH
HIH 03aTOpHEIA QUIBTPLL.

JUis ciiMBa TEILUIOHOCHTENIA M3 CHCTEMBl OTOIUIEHMS CHeAyeT MpEeayCMaTpH-
BAaTh YCTPOMCTBO U OTBOAA €0 B KAHAIH3ALHIO.

CucreMa yAaneHHA NPOXYKTOB CrOpaHus (CHCTEMAa ARIMOYAAICHHA) JOMK-
Ha OLITh HAAEKHOH, repMeTHYHOH, oOecnevuBaTh NOMNHBIA OTBOA NPOAYKTOB
Cropauus B atMocepy npH mobbIX TEMAEpaTypax HapyKHOTO BO3AyXa.

CucteMa nojauu Bo3ayxa Ha ropeHue (IpUTOYHEIE BO3AYXOBOABI) JOKHA
0becneynTs HeoOX0AUMBI 00LEM BO3yXa Ha rOpeHHe rasa.

JnexTpocHaOXKeHHE TEmloreHepaTopa HOJDKHO [PEAYCMAaTpPUBaTbCA  OT
oaHodga3sHo#i TpEXNPOBOAHOH FPYNIIOBO#A CETH.

MutumaneHOE paccTOfHME OT LITENCEIbHBIX PO3ETOK A0 Ta30NpOBOAOB
HOJDKHO ObITh He MeHee 0,5 M.
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IIpu pasmemeHuH ABIMOXOAOB HEOOXOAMMO yuuThIBaTH TpeboBaHusa I1Y3
2000 r., n. 2.1.42,

Meph anekTpobezonacHOCTH J0DKHEI ObITh 0GecneYyeHbl B COOTBETCTBHH C
TpeGoBannamu I1Y3, CHHII n uucTpykumii 3aBof0B-H3TOTOBHTENEH.

MoHTax razonpoBoaoB, NyCKO-HANAaAOYHBIE paboTh U NPHEMKY B IKCILTYa-
TalUK ClleAyeT BHIIOAHATL B COOTBETCTBUH ¢ TpeGosauusmu IIb 12-368-00,
CHulI 3.05.02-88* u uncTpyxuuii mpeanpUsaTHA-H3NOTOBUTEIA.

Tlpu caave B DKCIUIyaTALHIO NIOKBAPTHPHBIX CHUCTEM TEILIOCHAOXEHHMA clie-
AyeT MPOH3BOAMTE IIPOBEPKY TECTHPOBAHHEM paboTOCIIOCOOHOCTH BCEX INIEMEH-
TOB aBTOMAaTUKH DPEryJIMPOBAaHHA M 3aHIMTHl TEILUIOT€HEpaTOPOB, CHCTEM Tra3o-
CHaOXeHHA M JALMOyJanenuda, obecrnedyuBalomMx Oe3onacHue W KOMQOpTHbIe
YCJIOBHSA MPOXHBAHHA.

Ip1 HaIMYUH HE3aCENCHHBIX KBApTUP Biajeael KHIOro AoMa HECET OTBET-
CTBEHHOCTB 32 0€30NacHYI0 paboTy MOKBAPTUPHKIX CHCTEM OTOIUICHHUA B JAHHBIX
KBapTHpax.

3.7. ABTOHOMHOE TENA0INEKTpocHAbKeHHe

B Hacroamee peMa coriacHo CHHIT 11-35-76 «KorenbHble ycTaHOBKH » (C
H3MeHEHHeM Nel), aBTOHOMHEIE (MHAHBHUAYAILHEIE) KOTEIbHBIE COyXKaT AMA Te-
IOCHaOMEHNA OAHOTO 3AAHUS WIH COOPYIKEHHUA.
OnHOBpEMEHHO ¢ pa3BUTHEM LEHTPAAU3OBAHHOTO TEIUIOCHAOXKEHHE UMEET-
CA YBEIMYCHUE aBTOHOMHBIX MCTOYHHMKOB TEIUIOBOH DHEpPruM: TpaHcnoprabens-
Hble KoTensHble ycTaHoBKH (TKY), koreHepalMoHHBIX (YCTaHOBKM ¢ KOMOHHHU-
POBaHHOH BLIpAOOTKOM TEMIOBOM H 3NEKTPUYECKOH PHEPrHH) YCTaHOBOK {MMHH-
T3I1) B o61em Ganaxce BrIpabOTKHU TEMna.
ABTOHOMHBIH HMCTOYHHK TeIUIOCHaOxeHHA (KOoTenbHas) Moxer ObITh OT-
ACIbHO CTOAUIMM, BCTPOCHHBIM B 3/1aHHE, (HE3aBHCHMO OT 3Ta)a pa3sMCIUCHHA)
NPUCTPOEHHBIM WIH KPHILIHBIM. 3¢h¢$eKTHBHOCTh HUCIOIB30BAHHA KPBIUIHAX KO-
TEJAbHBIX, NPEAHAZHAYCHHBIX I ACLEHTPAIM3OBAHHOIO TEIUIOCHAOXKEHHS KH-
nBIX, OOLUECTBEHHLIX M NPOMBILUICHHBIX 3AaHHUH OOYC/IOBICHA CNEAYIOIIMMH
daxTopaMu:
— COKpallcHHe a0COMOTHBIX KAMUTAIBHBIX BIOXKCHHH BHEAPEHHEM B Npak-
THKY OAHOBPEMCEHHOMH CIa4yH B HKCIUTYaTaLMIO HCTOMHUKA TEIUIa U 3/IaHUA;

— JKOHOMHMCEH YACIBHBIX KANUTAJBHBIX BJIOKEHHH 3a CYET OTCYTCTBUA
HapY>KHBIX TEIUIOBHIX ceTeii;

~ CHHOKCHUE TEKYUIHX IKCIUTYTALIHOHHBIX 3aTpaT MYTEeM COKPALUICHHS TEIUIO-
BBIX [MOTEPS;

— pacnonoXeHUEM KOTEABHOH Ha 3AaHMH, MOBHIAET 3PPEKTUBHOCTH HC-
0JIb30BAHHA TEPPHTOPUH, NOCKONLKY HET HEOOXOAUMOCTH Pa3sMEICHUA
IITI1 1 TennoBoii ceT.

MoryT npHMEHATbCA NOJMBANCHTHRIC (rMOpHIHBIE) CHCTEMBI TEIUIOCHAO-
XKEHHUs, KOTOpble MPEACTABIAOT COGOH KOMIUIEKCH HECKONBKHMX PA3HOPOIHBIX
HCTOYHHKOB TEIUIA: KOTEJIbHBE YCTAHOBKHM, BO30OHOBISEMbIE MCTOYHHKH, YCT-
po¥icTBa, HCHONB3YIOLIHE BTOPHYHBIE SHEPrOPECYPCHL.
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ABTOHOMHBIC KON€HEPALMOHHBIC YCTAHOBKHM NPOEKTHPYIOTCA B OTHEIBHO
CTOAILHMX TIOMEIIIEHUAX.

BcTpoeHHbIE M KPBILUIHBIE KOTEIBHBIE MOTYT paboTaTh TOJBKO Ha rase, oT-
[e/IbHO CTOALUKE YCTAHOBKH — Ha JI0OLIX BUOAX TOILIMBA.

ABTOHOMHAJ KOTE/ILHAA M KOICHEPALMOHHAA YCTAHOBKA, paboTalolide Ha ra-
3006pa3HOM WIIK HKHAKOM TOIUIMBE, NOJDKHE OLITh aBTOMAaTU3MPOBaHbl M IKCILTYa-
THpOBaTECA 6€3 NMOCTOSHHOIO NPUCYTCTBHA OOCHYXXKHBAIOIErO IiepcoHana. Jlua
KOTEJBHBIX, paboTaroMX Ha ra3000pasHOM WIH KHIKOM TOIUIHBE, HEOOXoXTHUMO
ApeayCMOTPETh HA NOABOMASILEM Ta30IPOBOJIC H TOILIMBOIIPOBOAE BHYTPH KOTE/Ih-
HOii OBICTPOAEHCTBYIOIIMI 3aNOPHBIi KIanaH ¢ JIEKTPONPUBOLAOM.

ITpu paboTe KOTENbHBIX M KOrEHEPALIMOHHON YCTaHOBKH 6€3 MOCTOAHHOIO
NPHUCYTCTBUA OOCHYKHBAIOLIErO NEPCOHANA HA JHCIOETYCPCKUIl MYHKT Heobxo-
JHMMO IEpENaBaTh COOTBETCTBYIOILKE NPEAYNPEAUTENbHbIE U aBAPUIHbIC CUTHA-
Asl O COCTOSHHM KOTeIbHOM. B momelueHun, rae HaXoauTea yCTaHOBKA, HeoOXo-
IAMO YCTAHOBHTH LIMT C ACTANBHOH paclIMpOBKOH NPHUHH aBapHil.

[Ipu BapuaHTe pacnojioOXKEHWA KPHILHOH KOTSAbHOH M BCTPaHBAaHHH €€ B
sfgaHue ocoboe BHHMaHME¢ HEOGXOOHMMO yAC/IATh LWIYMOBBIM M BHOPaLIMOHHBIM
XapaKTepUCTHKAM YCTaHaBNIMBaeMoro obopygoBaHua M cnocobam MoHTaxa. B
UEMAX YMCHBIUCHHA HArPY3KH HA HECYUIME KOHCTPYKUHM, YMEHBIUICHUSA LIYMO-
BbIX M BUODALMOHHBIX BIMAHMI, MOAOOHBIE KOTENbHbBIE PEKOMEHUYETCS pacro-
Jarath B BYX YPOBHAX: KOTJIH ¢ OOBA3KOW M ra3oxoJaMH YCTaHaBIMBAIOTCA HA
Kpblllle 3JaHUdA, a BCce BCIIOMOrarelibHoe o6OpYAOBaHHE KOTENbHOM (Hacochl,
BOJIOHArPEBATE/IN, TCIUIOOOMEHHMKH H T.A.) Ha HH3IUel oTMerke 3aanmua. Ilpu
9TOM pasMephl IIPOXOJOB MEXIY OOOpYROBaHHMEM NPHHHMAIOTCA, B COOTBETCT-
BUH C MACOPTAMH U HMHCTPYKUHMAMH MO IKCIUIYaTallMM, AOCTATOMHBIMH LA
obecricueHns CEOOOAHOrO XOCTYIA IPH TEXHUYECKOM OOCIHY)KUBaHUH, H MOHTa-
Ke 1 JeMOHTaxe 060pyROBaHHA.

K maneiM TOL| OTHOCATCA TEIUIOIHEPreTHYECKHUE YCTAHOBKU C CAMHHYHOM
MEKTPUHECKOH MOLIHOCTBIO (OpHeHTHPOoBOYHO 0T (0,1 mo 15 MBT), ocHoBYy KO-
TOPBIX COCTABIIAIOT KOTCHEPALMOHHOM PEXKHMME arperarsl.

B kayecrBe 3nicKkTpoarperatoB Ha MajbiX TOLl Mcnonb3yioTcs AU3CHH WIH
NOpIIHEBble JABUIAaTC/IH BHYTPEHHETO CrOPAHMA C MCKPOBBIM 3aXKMIaHUEM, Ia30-
Bbl¢ TypOMHBI C IPOTHBOAABICHHEM MO0 KOHAEHCALMOHHOIO THINA C NPOMEXY-
TOYHbIM OTOOPOM Mapa M HCNIONb3OBAHHEM MOJOrPETOil B KOHJAEHCATOPE BOABI
A1 TEXHOJIOTHYECKUX HYXKA, POTOPHBIE MM IIHEKOBbIE MAPOBLIE MAIIMHGIL.

B kayecTBe TEILIOICHEPATOPOB UCMOAL3YIOTCA KOTJIbl — YTHIH3ATOPhl Bbl-
XJIOTIHBIX 4308, BOAOTPEHHEIE KM [1ADOBBIE KOTJIB.

Manste T3L[ MoryT noctaBnaTbCca KOMIUIEKCHO, B TOM YHMCJI€ B KOHTEHHED-
HOM HCHIOJHEHHH, NM60 cO3NaBaThCs MYTEM PEKOHCTPYKIIMH [apOBbIX WK BOAO-
[PeiiHBIX KOTENBHBIX C JOOCHALLICHHEM HX JJICKTpOreHEPHPYIOUIMMHU arperaTaMy.

Jocrourcreamu Mansix TOL] spisitoTca: Manble nOTEpH IIpH TPAHCTIOPTHPOB-
K& TEIUIOBOH M JJEKTPUYECKOM SHEPrHM, ABTOHOMHOCTh (YHKUMOHMPOBAHHA M
BO3MOXKHOCTB TPOJAKH B JHEPrOCUCTEMY M3IMIUKOB BhIpabaThiBacMOH 3JEKTpO-
JHEpruM, BO3IMOXHOCTD TEIUIO M JIEKTPOCHAOXeH!s aBTOHOMHBIX (HE CBA3AHHBIX C
€AHHOI IHEProcUCTEMOM) OOBEKTOR: YAANECHHBIX, TPYAHOAOCTYIIHBIX, PACCPEAOTO-
YeHHBIX Ha OONBIIOH TeppHTOpUH, obecneueHie aBaApHHHOIO TEIJIO —— H EKTPO-
- CHaOxeHHA MOOUIbHBIMH SHEPrOYCTAHOBKAMH.
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3.8. ITIoanBaJIEHTHEBIE CHCTEMBI TeNIOCHAOXKeHHA

INonusanentusie (rubpuauHeie) cucremMul TemiocHa®kenusa (I1CT) mpen-
CTaBJIfIOT cOOOH KOMIUIEKCHl M3 HECKOJbLKMX MCTOYHMKOB TEILIA HanpuMep. Ko-
teapHasn (KY), BozobHoBIAeMEle ucTouHHKM (BU), ycTpoHcTRa anst KOMIUIEKC-
HOTO UCNONB30BAaHUS BTOPUYHEIX dHepropecypcos (B3P) u apyrue.

OKOHOMHYECKHE M PHEPreTHYCCKHUE XapaKTEPUCTHKH TAKHX CHCTEM 3aBHCAT
OT MapaMeTPOB TEILIOTOTPEOICHHA, a TAIOKE OT MPOU3BOAUTEABHOCTH M CTOHMO-
cTH nony4daemoit 3Hepruu noacucremamu IICT. Bo Bcex cimyyasx 3KkOHOMHYE-
CKas 3a4a4a 3aKjAlo4YacTci B TOM, YTOObl B NEPBYIO O4YepeAb MCNOJb30BaTh Te
ucrouHukd BOP, npu xortopeix 3ddexr 6yner waubonsmuMm. C 3TOH uehbIO
NpEABAPUTENbLHO JNOJDKHA ObITh MPOBEAEHE MACHOPTH3ALMA BCEX HCTOYHHKOB
B3P ¢ ykazaHHEM HMX KOJIHYECTB, TEMIICPATyp, CTEIICHM 3arpA3HEHHA, NPOJOII-
XHUTENBHOCTH M peXHMa NocTymieHda. K 4yHeiay 3THX HCTOYHMKOB OTHOCATCS
pa3iM4HbIE TEXHONOTHYECKHE pecypchl (OTXOAAIUME ra3bl, Map M Ieperperas
BOJA, ABJNAIOLIAACA PE3YJIbTaTOM paboThi TexHoaoruyeckoro obopynoBaHHs Ko-
TENBHEIX H KOMIIPECCOPHEIX), 4 TAKXKE BEHTUIALMOHHBIE BEIOPOCHL.

OnHOBpEeMEHHO ONpelNeNAlOT BO3MOXHbBIX noTpebureneit BOP — texHo-
JOryyecKue NpoLecchi, OTOILICHHE, ropsYee BOAOCHA0KEHUE, BEHTHIIILIHA.

Crnenpylomm 31anoM sBJAETCH cocTasieHue Gananca konuyecrsa BOP u
NOTPeOHOCTH B HUX C MOApa3/ie/ICHHEM Ha Ipynnsl no remneparypam BOP (Boi-
COKONOTCHUHANbHAA H HU3KONOTCHUHMaAbHAad TemwloTa). OTIHYHTEABHOH OCO-
6exnocteio TICT ABnAOTCA, Kak npasuio, 6onee HU3KKE 1O CPaBHEHHIO € Tpa-
AUUHOHHBIMH CUCTEMAMH ONTHMAJIbHbIC 3HAYCHHA TEMNEPATYPhl TEMIOHOCHTELS
B noaawoueit 70-60° C u obpatHoii 50-40° C MarucTpauax TenjaoBoi ceTH.

3.8.1. ITonusanenmusie cucmemsl menaocHabICeHun
C UCNOIb306AHUEM COTTHEUROI IREPIUL

ConHeyHan paaMalus — MNPaKTUYECKH HEHCHEpNaeMbli M IKOJOFUYECKH
YUCTHIA UCTOYHHK JHepruM. MoIlHOCTh NOTOKA COJIHEHHOM IHEPTUU Y BepXHeil
rpanuuEl aTMocdeps! pasHa 1,7-10' kBT, a y nosepxnoctu 3emiu 1,2:10' kBr.
Obuiee rofoBoe KOJAHYECTBO MOCTYTAlONIEH HA 3eMJI0 COJHEUHOM IHEPTHM CO-
crapnser 1,05:10'° kBT, B TOM uuMCl€ Ha NOBEPXHOCTh CYIUH BPUXOAHICH
210" kBru. Be3 yuiep6a juis SKONOrHHECKOH CPefibl MOXKET GBITh HCTIONB3ORA-
HO g0 1,5% Bceil nocTynaomiei colIHEYHOH 3HEPTrUH.

CucremaMu COTHEYHOTO OTOIUIEHMA Ha3bIBAIOTCA CHCTEMBl, HCIOIb3YIOMAE
B Ka4eCTBE TEIUIOMCTOYHHKA JHEPTHIO CONHEYHOM paauauuy. Mx xapaKTepHbIM
OTIAMYUEM OT JPYTUX CHCTEM HU3KOTEMIEPAaTYPHOIO OTOIUIEHHA SABJIAETCA IIPH-
MEHEHHE CNEUHAIbHOIO JIEMEHTa — reJIMONPHEMHHUKA, PEAHa3HAYEHHOTO JUII
yJIaBJIHBaHHA COJIHEYHOH 3HEpPrUH M npeobpa3zoBaHus ee B TEIUIOBYIO 3HEPTHIO.
Io cnocoby HCcnoNb30BaHUA CONMHEYMHON pasiHaliMM CHCTEMB! COTHEMHOrO HHM3KO-
TEMIIEPATYPHOTO OTOILIEHHUA NOAPA3AEAAIOTCA HA [TACCHBHBIC H AKTHBHBIE.

ITaccuBHBIMH Ha3BIBAIOTCA CHCTEMBl COJMHEYHOIO OTOIUIEHHS, B KOTOPBIX B
Ka4ecTBE 3JIEMEHTA, BOCIIPHHUMAIOLIETO COMHEYHYIO PaAHaLUI0 H npeodpasyio-
ILEro ee B TEIUIOTY, CHY>KaT caMmo 3JaHKe WIH ero OTAe/lbHble OIPaXICHH.

AKTHBHBIMM Ha3blBalOTCH CHCTEMBl COJHEYHOIO HHM3KOTEMIIEpPaTypHOIO
OTOIUIEHHSA, B KOTODPBIX TEJHOMPHEMHHK ABISETCA CAMOCTOATENbHLIM OTAEb-
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HBIM YCTPOHMCTEOM, HE OTHOCALIMMCA K 3aauuio. Ha puc. 3.8.]. nokasaHo nac-
CHBHOE HCMONb30BAaHUE CONTHEUHOH 3HEPrHM — 3TO CO3AaHME KOHCTPYKLMH 31a-
HMS H DJIEMEHTOB €ro orpaXiaeHuii, CNOCOOHBIX MaKCHMaJIbHO YJIABIMBATh COJ-
HEYHOC H3INYYCHHE B OTOMMTENBHBIH IE€PHOA H 3allHMINaTh TMOMELIEHHS OT
nieperpesa B TEMI0E Bpems roja.

— A,

I'BC

% ¢ Xanodnan sooa

Puc. 3.8.1. KoHCTPYKUHA 30AHHA H INEMEHTOB OTPAXKACHHR,
cOcOOHBIX YRABJIHBATL CONHEYHOR HANYYEHHE H 33LUKIUATL IOMEILEHHA OT Neperpesa:

1 — ocrexknenue; 2 ~ TEIUI0AKKYMYIHPYIOLWAsA CTEHA; 3 ~ NOMEILEHHE

AKTHBHas TEXHONOIHA peaH3yeTcsd B TEXHOJIOIMYECKHMX CHCTeMax co cIie-
LMaNbHBEIM 060pyAOBaHHEM, MPEIHAZHAYCHHBIM JUIA NIPHEMa COMHEYHOIo H3Iy-
ueHusl, NpeoOpa3oBaHHA €ro B TEIUIO, aKKyMYJHPOBAHHA U paclpeacieHus no-
Jy4EHHOTO TEIUTa NOTPeOHTEILM.

CHCTEMB] CONTHEYHOTO TEIUIOCHAOXKEHHUA MO HATPY3KH AEIATCA HA YCTaHOB-
KH FOPAUEro BOJOCHAOKEHHS M OTONMMTEABHBIC, a TAKKE OTOIUICHHA H rOpAYero
BogocHaOxeHHA. TOMBLKO A/ OTOIUICHHS CHCTEMBI HCHIONB3YIOTCA KpaiHe peaKo
(HanpuMep, 19 OTAENbHBIX HEOONbIIXX 3XaHU MPU BO3AYIUHOM OTOIUICHUH).
YCTaHOBKHM COJTHEYHOT'O OTOIUICHHUA M ropAdYero BoAocHabxeHus moabupaior us
pacyera 3amerueHus 30-50% ronosoro norpedneHud U MOryT paboTaTs CE30HHO
MM KPYTJIOMOAMYHO,

HauGonee nepcnexTHBHLIMU paliOHAMH NIPUMEHEHHA TaKMX CHCTEM B Ha-
e CTpaHe SABNAKTCA KOXKHbiE paiHoHbl Poccuu, TToBomKbe, OTACILHEIE PAHOHDE
HenrpansHoit wactu Poccun, Cubupwm, 3abaiikanss, lansrnero Bocroka.

CucTeMbl CONHEYHOrO TEIUIOCHA0XKEHHS MOLYT OBITh AGLEHTPAIN30BAHHbI-
MH (MHAMBHIYAJIBLHBIMH) H LIEHTPANH30BAaHHLIMU (JONONHEHUEM K LIEHTPAILHON
KOTENBHOI).

OKOHOMHUECKYIO LEIeco00pasHOCTh NMPUMEHEHHA COJIHEYHBIX YCTaAHOBOK
onpefendioT CAeAYIOLIMMH GaKTOPaMHK:

— KAMMATHYECKHE XapaKTEPUCTHKH AAHHOTO paioHa;

— TeXHHU4eCcKad 3)(QEKTURHOCTb KOJUIEKTOPOB COMHEYHOH JHEPIHH;

— HaJH4YHe NMEePeAOBOA TEXHOJIOTMH MPOM3BOACTBA OCHOBHOIO M BCIIOMOra-

TEABHOro 06OpYAOBaHI;

— CTOMMOCTB I'€/IHOCHCTEMBI U €€ 3JIEMEHTOB;

— CTOMMOCTb TOILIHBA.

WnauBHIyanbHblE YCTAHOBKU COJIHEYHOTO TroOpA4ero BOJOCHaOKEHHA
(YCI'B) cezonHOro mefictBus BLINOIHAIOTCS, KAK MPABUIIO, no OJIHOKOHTYpPHO#
cxeMme puc.3.8.2. Jina nebonpuioro Bononomeﬁneum (Zo 2 M*/cyT) NpHMEHAOT
CCTECTBEHHYIO LIMPKYJIALMIO, NO3TOMY COMHEYHBIH KOJUICKTOD pasMeilialT MH-
Humym Ha (0,5 M HHKe akKyMyasTopa. Boja norpeBaerca 3CKTpHYCCKUM dorpe-
BareneM.
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bonee kpynusie YCI'B ocHAIai0TCA LUPKYISLMOHHBIMH HAaCOCAMH, IIPH
3TOM 6aKaKKyMyIATOp MOXET Pa3MeILaThCH B HIDKHE 4acTH 3MaHuUs.

— L/j‘ g‘

rsc

JXC-)_ ‘ Xonoduas soda

_ Puc.3.8.2. OnHOKOHTYpHAA YCTRHOBKA COMHEUHOro ropadero sogocHabxenns (YCI'B):
{ - uMpKyIALHOHHBIH HacoC; 2 — COMHEYHBIH KoMIeKTop; 3 — 6aKk-aKKyMyAaTop; 4 —Jorpesareib

YCTaHOBKH KPYTJIOMOAHYHOIO, @ TAKXKE CC30HHOTO ACHCTBUSA MPH HEYIAOB-
JICTBOPMTENBHOM KayeCTBE HCXOAHOW BOJABI BHIMOQIHAIOTCH MO JBYXKOHTYPHOMH
cxeMe. 31ech NEepBHYHLIA TEIVIOBOCIPHHHMAIOLINI KOHTYP ¢ HE3aMEp3aloLIHM
TerloHocuTeneM (auTHGpPU3OM) OTAENEH OT aKKYMYJITOPA TEIUIa NPOMEXYTOH-
HBIM TeroobmeHHukoM. Kaxanlit KOHTYP MMEET LHPKY/HILIMOHHBIR Hacoc.,

Tennosas >ddexruHocTh ABYXKOHTYpHO# CCT HKXe, 4eM Y ONHOKOHTYp-
HOH CHCTEME! 3aBMCHT OT [UIOLIAMM TEIUIONEPEAayH NPOMEKYTOYHOIo TEIwIoo0-
MeHHHKa, no3ToMy KI1J] nocaeanero Be nomxeH OniTh HHXe 0,9.

B nentpannsobanusix CCT noanurousas BoAa Ha ropsyee BoaoCHabxxe-
HHE MpeABapHTEIBHO NOJOrpeBaeTcs B colHe4HbIX Kowlekropax; CCT Beimos-

HAIOTCH N0 JXBYXKOHTYpPHOH (puc. 3.8.3) WM NpoTOYHO- PETCHEPATUBHOH CXEME
(puc. 3.8.4.).

K saxyymuany
Hacocy >
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Puc. 3.8.3. JIoyXxoHTYpHAS YCTAHOBKA COMTHEYHOIO rOpAYEro BOAOCHAGKEHHA
(YCI'B) co ckOpoCTHBIM BOJOHAIPEBATENEM:

I - unpkynsuMoHHbli Hacoc; 2 — cONHe4HbIH KO/UICKTOP; 3 ~ Bak-aKKyMyISTOp; 4 -~ AOTPEBaTEND
5 — ckopocTHo# BOROHarpesaTens; 6 — paciuupUTenbHbLit Gak
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Puc. 3.8.4. llporoyno-perenepatnHas YCBI ¢ geaspatopoM:
1 — IMpKyIsIHOHHBIH Hacoc; 2 — GNOK COMHESHBIX KOUIEKTOPOB; 3 — Gak-aKKyMyNATOp; 4 —IOTIONHKTEIHRIH
BOJONOAOTPEBaTEAD; 5 — CKOPOCTHOH BOAONOACTpeBaTens 1-H CTYNeHH; 6 — CKOPOCTHOHR BogONORO-
rpeBatens 2-0i CTYTeHH; 7 — GI0K XHMBOJOOYHCTER; § — IeaspaTop BAKYYMHOIO THIIA

Hcnone3osanue BTopudHbIX 3HEpropecypcos BOP s Termocnabxenns mpo-
MBUIUTEHHBIX 3AaHMH [pHoOperaeT Bee Oomblmme MAacmrmabbl. JKOHOMMHMECKH ITO
BNOJIHE OMPAaBRAHO — 3aTPaThl HA KOHOMHIO | T YCIOBHOIO TOIUIMBA 33 CHET HC-
nojb3oBaHmA BOP B 3 — 4 paza MeHblIe 33TpaT HA €10 JA00bIMY H TPAHCIIOPTHPOBKY.

BricokonoteHuuansuele B3P — 3To Tennora mpoxyKTOB NpPOH3IBOACTBA,
TeIU10Ta yxominiux razos {(T>300° C), sreprus u3OhITOYHOIO AaBICHNA ra30B.

Huzkonorenuuanpusie BOP — 3To Temnora MpOMBIIUICHHBIX CTOKOB, KOH-
neHcara, yxomauux raszos (T<300° C), o6opoTroro BogocHaGKEHHA, BEHTHIA-
LUHMOHHBIX BBIOPOCOB, GHONOFMYECKas TEIUIOTA XUBOTHLIX,

Cpem MHOXECTBA TEIVIOBBIX BTOPUYHELIX SHEPropecypcoB, 00pasylouxcs pH
paboTe TEXHONOrMYECKMX YCTAHOBOK M 3HepreTudeckoro obopynoBaHMA Ha [Ipo-
MBILUIEHHBIX IPEANPUATHAX H B HCTOYHHKAX TETUIOThHI, MOXKHO BHIIEIHTE OCHOBHBIE,
I HCTIO/B30BAHMA KOTOPLIX HEOOXOMMMA YCTAHOBKA TEILIOYTHIM3ALMOHHOIO 0060-
PYHOBaHHS: TEIUIOTA YXOIALIMX ABIMOBHIX Ia30B KOTJIOArperaros, neveid U ApyrHx
TOIUVIMBOMCTIONB3YIOUIMX YCTAHOBOK, TEIUIOTA CXKATONO BO3AyXa  KOMIIPECCOPHBIX
(HArHeTaTENbHbIX) YCTAHOBOK, TEIUIOTA OXJDKAAIOIIEH BOAB! M APYTHX HKUTKOCTHBIX
HOTOKOB (B TOM HHCJIE 3arpA3HEHHbIE CTOYHRIC BOABI) OT TEXHONOTHIECKOro o0opy-
JOBaHHA, TEIUIOTA NApOra30oBbIX NMOTOKOB OT CYUIWILHBIX YCTAHOBOK, TEIUIOTA Bbi-
TDKHOIO BO3/yXa CHCTEM BEHTWIALIMH 1 KOHARLIMOHMPOBAHMA BO3/TYXA.

YTWIH3alMA TEIWIOTR BOAAHBIX, BO3AYLUHBIX M MAporasoBbIX MOTOKOB MO-
xeT ObITh OCYILECTBICHA KaK ¢ MNOMOLIbIO 000pYHOBaHHS, BRINYCKaeMOro Ce-
PHIAHO, TaK M pa3pabarbiBaeMOro Kak HeCTAHAAPTU3IHPOBAHHOE.

HuskoreMnepaTypHbIMM CHCTEMAMH OTOIUICHUA Ha3bIBAIOTCA CUCTEMBI TEMITE-
paTypa TEIUIOHOCHTESIA Ha BXOAEe B KoTopble He npessimact 70° C. B Takux crucTemax
MOTYT HCIIONB30BATECA TPANMIHOHHEIE M HETPaJMLMOHHBIE TEILIOMCTO4YHHKH. CHc-
TeMbl HU3KOTEMIIEPATYPHOIO OTOIUIEHHA MOAPAACNSIOTCS HA OAHOKOMIIOHEHTHRIE H
KOMOMHHPOBaHHbIE, UMCIOUIHE Pa3HOTUIHBIE TEIUIONPHIOTOBUTE/LHBIE YCTAHOBKH
(HaIpHUMep, COJIHEYHA® TEIVIOHACOCHAN YCTAHOBKA M DJEKTPHUECKHH TEILIOOOMeH-
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HHUK). CHCTEMEI HH3KOTEMIIEPATYPHONO OTOIUIEHHS 110 BUXY MPHMEHAEMOIO TEILIOHO-
CHTEIA MOTYT OBITH BOJAHBIMM, IAPOBLIMU 1 BO3TYILIHBIMH.

IIpy KHcnoMBE30BAHMM HETPAJMUIMOHHBIX TEIUIOMCTOYHHMKOB MEPHOAMYMECKOIO
DeHcTBUA (COMHEYHaA JHEprus, cOpOCHas TeIvloTa TEXHONOTHYECKOro Mpouecca) B
CHCTEMY HHM3KOTEMIIEPATYPHOIO BOASHOIO OTOIVICHHS BKIHOYAKOT TEIUIOAKKYMYATO-
PBI C XHIKHMH H TBEPALIMH 3aIOTHUTEAMH, 3 TAIOKE TEIUIOAKKYMYJLITOPSI, HCIIOML-
3YIOLUME TEIUIOTY (Pa3oBhIX MPEBpALLCHUH, WM TCPMOXMMHUECKHE. B Teroakkymy-
JATOPaX C KUAKMMH U TBEPALIMH 3alIOIHUTEIIMH (HE3AMEP3AIOLHE WHIKOCTH —
BOMHBIA PacTBOp ITWIEHIVIMKO/A, INIM3AHTHH, aHTH(PH3, TBEPAOE TEN0 — IPaBuit)
TEIUIOTA HAKATUIMBAETCS 32 CUET TEIVIOEMKOCTH MaTepuana 3anonuured. B $asosbix
TEIUI0AKKYMYJ/IATOPaX HAKOILIEeHHE TEILIOThl MPOHCXOIMT IIPH IUTABICHHH WIH M3Me-
HEHMH KPHUCTAUIMYECKOH CTPYKTYPhI 3aIlOJIHUTEI, a BLICBODOKACHHE — IPH €ro
TBEpJECHHH. B TEpMOXMMHMYECKHMX aKKyMY/STOpax TEIVIOTA HAKAIUIMBACTCS IPH IPO-
XOXKOEHHH SHAOTEPMMHECKHX PeaKiiMit H BRICBOOOKAAETCA MPH 3K30TEPMHUYECCKHX.
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Puc. 3.8.5. TIpumep KOMONEKCHOTO HCTTONBL30BAHHSA MPHPOAHOrO H cOpocHOro Tenna:
1 — BEITSRHBIE IAXTHI; 2 — TCIOYTHAN3ATOP; 3 — BEHTHIATOP; 4 — paciurpHTEIbHbIH 6aK;S — Hena-
pHTERD; 6 — KoMnpeccop; 7 — Bak — akkyMynaTop; 8 — KoHAeHcaTop;9 — Tenno0BMEHHHK Ha CTOYHBIX
BoAax; /0 — cucTeMa rpyHTOBOro TENAOCHEMA

B ciaydae, eciiu TemnepaTypa TEIUIOMCTOYHHKE HIKE TEMIEpaTypsl o6ciy-
’KHBaeMOI0 NOMEIICHHS, a TaKKe A1 CHIDKEHMSl pacXoja MeTajlla Ha Harpesa-
TENBHBLIC TOBEPXHOCTH, B HU3KOTEMIIEPATYPHLIE CHCTEMbI OTOIUICHHA BKJIIOYAIOT
TEILIOBO# Hacoc. [IpUMEHSI0T HAacoChl TAapOKOMIIPECCHOHHbIE, abCcopOLMOHHEIE U
TEPMOIEKTpHYECCKHE. Haubonpliee pacnocTpaHeHHe NOAYYHIH MapOKOMIpec-
CHOHHBIE TEIUIOBBIE HAcOCH, padoTaloue Ha CIELMANBHRIX HH3KOTEMIIEpPaTyp-
HulX Beulecrax (xiagonax R12, R114, PC318), uTo no3BosseT MONYMHTh TEM-
nepatypy Konaencauuu 60-80° C.

[lepcneKTHBHBIM CHMTAIOT HCTONb30BAaHHE TEMNOOOMEHHHKOB — YTHIIH3a-
TOPOB € IIPOMEKYTOUHBIM TEIUIOHOCUTENEM, H3IMEHAIOIIMM CBOE arperaTHoe co-
CTOSHME, TAaK Ha3bIBAEMBIX TepMOCH(OHOB. B kauecTBe OpOMEXKYTOMHOro Ten-
JIOHOCHTEIA MOXHO NPUMEHATh HU3KOKMNALME XUakocTH (xiaanoHsl). Ilpumep
KOMILUICKCHOI0 MCIIOIb30BAHHA NMPHPOAHOTO W cOPOCHOro TelIa ¢ TEIUIOHACOC-
HOH ycTaHOBKO# npuseneu Ha puc. 3.8.5. IIpeuMyluecTsa TakMX CHCTEM — OT-
CYTCTBHE NepeKauHBAIOLIMX HACOCOB U HE3aMeP3aeMOCTh TEILIOHOCUTENA.,
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4.TA3OCHABXEHHUE

4.1. I'a30BbIe MECTOPOXKAECHHA H OCHOBHBIC MATHCTPAJIbHEIE
rasonposoant Poccun. I'oproune raspl

Cospemennsie ropoga TpeGyloT GOBLIMX 3aTpaT TOIUIMBA Ha OBITOBBIE U
NpOMBILVIEHHbIE HYX/Asl. HanOonee cOBEpLICHHHIM BHIOM TOIUIMBA MJIA KH-
JUHIHO-KOMMYHAJIBHOTO XO3AHCTBa U MPOMBILUICHHOCTH ABAACTCA razoo0pasHoe
TOILTHBO. Ero MOXHO TpaHCIOpTHPOBaTh NO TpyOaM Ha 0OAbLUME pacCTOAHUA,
LIEHTPAJIH30BaHHO pacTIpeAEnaTh 10 TEPPUTOPHH ropoja.

HanbGonee kpynHnlie MECTOPOXACHHA COCPEAOTO4EHB! B TroMeHcKo# o0Mac-
TH (ropona HaapiM, Ypenroii, Bykrsin, SIM6ypr), Sxyruu, Openbypckoii o6nac-
TH H CTaBponoasCKOM Kpae. Beedebl B AeiicTBHE KpynHelillne CHCTEMEI Mark-
CTPAJILHBIX TIa3OlPOBOAOB, OCHOBHBIMH H3 KOTOPRIX Ha Teppuropuu Poccuu
ABJAIOTCH:

— Ypeunroit — I[Tomapu — Yxropox;

— Ypenro#i — Bykrou — Yxta — Spocnabns — Mocksa;

— Ypenroit — Ypa — IlerpoBck — Mockaa;

— Openbypr — Yixropoa u MHOTHeE OpyTHE.

B nactosuiee Bpema B Poccum co3znaHa eMHas aBTOMaTH3HPOBAaHHAA CHC-
TE€Ma rasonpoBOJOB CTpaHbl, 00bCAHHAIOLIAA rasonpoBoasl Eponelckoit yacTu
Ypana, Cesepa.

['azoobpasHoe TomMBO mnpencraBiser coboll cMech HECKONBKHMX [a30B,
IPHYEM OCHOBHYIO 4YacTh MX COCTABAAIOT T'OPIOYHME a3kl — YINIEBOAOPOAN! (Me-
TaH, 3TaH, IPONAH U Ap.), BOAOPOA M OKUCH YIJIEPOJa (B MCKYCCTBEHHBIX ra3ax).
B cocraB Heropiouux npumeceii (6amnacta) BXOAAT a30T, YIVICKMCIOTa H Jp.
Toproune rasel JOGHIBAIOT U3 NPHPOAHBIX HCTOMHHKOB — HEAP 3€MJIH (IPHPOX-
HbIe rasbl) U U3 KKJKOr0 ¥ TBEPAOro TOIUIMBA [IyTEM €ro TepMHYecKoi nepepa-
0otk (uckyccrBexnbie rassil). CoCTOAHHE roprvero rasa ONpeAeseTca ero
ob6beMoM, AaBlecHHEM M TeMreparypoil. Jlio6oe cocTosHue MoXeT OLITh mpUBe-
JCHO K onpelie/IeHHbIM HODMASbHbIM YCIOBUAM, OObIMHO K Temnepatype 0° C u
Aasneuuto 1,1 MIla. O6seM raza B 3TOM ciayyae BRIpaXKalOT B KyOHUeCKUX MeT-
pax. M3BecTHO MHOTO BHAOB NOpPIOYHX ra3oB, Pa3lIMYHBIX [0 PHIMKO-XMMHYEC-
KHM CBOHCTBaM M TEMIOTe cropaumsa. OAHAKO H3 TEXHHKO-IKOHOMHYECKOH Lie-
necoobpa3HOCTH IUIA ra3ocHabxeHNHs rOpoJoB NPHMEHAIOT TONbKO T€ rassl, Tell-
70Ta cropaHia KoTopeix Gonbuie 13—15 MJx/M”.

HauGonpiryio ueHHOCTh AfA ra30CHAOXKEHHMA rOpOJOB NPEACTABAIOT NPHU-
POAHLIE ra3bl, COCTOALIME [JIaBHBIM 0Opa3oM M3 YIJIEBOJOPOAOB METaHOBOIO
panga. Oco6eHHOCTbIO NMPHPOAHBIX Ta30B SBAACTCA HX BLICOKAA TEILIOTBOpPHAs
cnocoOHOCTE, HH3KOE cojepxaHue Gamwnacta U W GONBLUIMHCTBA MECTOPOXKIC-
HUA — OTCYTCTBHE CEpOBOAOPOJA M APYTUX BPEAHBIX IPHUMECCH. C-)m rassl
HMEIOT TEMIOTY cropanua 32-36 M/Di/M’, mnotHocts 0,73-0,75 kr/M’ u conep-
xat (no oonemy) merana 75-98%, srana, nponaua, Oyrana u nenraxa 0,5-11%,
yraekucioro raza 0,1-0,7% u azora 0,5-15%.

XapakrepHoit 0COGEHHOCTHIO NPHPOJHBIX [a30B YHCTO Ia30BbIX MECTOPOXK-
JeHuil Apngercsa ux 6osee WK MEHEE NOCTOAHHRIA COCTAB.

I'Ionymble rasbl HeQTAHBIX MECTOPOXKIAEHUNH UMEIT TEIUIOTY CFOpPaHMA
38-63 MJlx/m?, nnoTHocTs 0,8-1,5 kr/mM® u comepxar (o o6BeMy) MeTaHa
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44-93%, staHa, nponaHa, 6yrana u neHradHa 1-59%, yraexucioro rasa
0,2-11% n azota 0,1-20%.

CocraB ra3oB razoHeQTAHBIX MECTOPOKIACHMIE HENOCTOAHEH M 3ABHCUT OT
NPHPOAL HE(TH, BEAUYHHEI [a30Boro (akTopa, YCIOBUA pasaeneHus Hedrera-
30BBIX CMeEceit # Ap.

HckyccTreHHBIE TOprOYMe rasul Aeiarcd Ha ase rpynnbl. K nepsoi rpymnne
OTHOCATCA rashl BbeicokoTemneparypHor (1000°C) u cpeauereMnepaTypHoii
(500-600° C) neperosky, KOTopble NOAY4alOTCA fIPH HarpeBaHUM TBEPROrO WIIH
*)uaxoro ToiviMBa 6e3 aocryna Bo3gyxa. IIpeacTaBuresiMH 3TOM FpynIbl ABMSA-
IOTC KOKCOXMMHYECKHE, KOKCOTa30BbI€, a30C/IaHUCBLIE U APYTHE a3hl. Hx Te-
[IIOTa CTOPaHUA COCTABIAET 16-18 MJIx/m*, mnotsocts 0,45-0,5 kr/m’.

Ko Bropoit rpyrme OTHOCATCH rasbl €3 oCTaToOuHOM rasuduxauyu, noryyae-
Mble MPH HArPEBAHMH TOIUIMBA C HAaCTHYHBIM CHUIRHHEM €0 B MOTOKE BO3TYXa,
KMCIIOPOAA WIM HX CMECH C BOASHbLIM mapoM. K HMM OTHOCATCA IeHepaTopHbie H
JoMeHHbie rassl. X Husmas Iennom CropaHus cOCTarRmsieT 5,5 MJbxAe, nior-
HOCTb MOXKET GbiTh Gonee 1 Kr/m’.

B roptounx, 0CO6EHHO B HCKYCCTBEHHBIX, Ia3ax COAepHKaTca BpeaHble u Gai-
JacTHHE npuMecH. BpeaHbIMH M AMOBUTRIMU MPUMECAMH ABJIAIOTCH CEPOBOAOPO/,
aMMHaK, LMaHUCTBIE COCAUHEHHS W OKUCH yrnepoaa. Hanbonee onacHelil U Bpea-
Hblil KOMIIOHEHT I'OPIOYUX [a30B — CEPOBOAOPOA — BLICOKOTOKCHYHBIA A, CHIlb-
HO Koppo3upyroiiii Merauibl. CoaepikaHie B rase KHMCIOpoJa H BOARHBIX MapoB
TaKoKe BbI3bIBAaCT ABJICHHE KOppo3UH MeTauioB. CMona M BoAAHBIE Mapbl MpH HX
KOHJIEHCalHH, & TAIOKE MbUIb, OKAJIMHA H HadTalHH CIocoOHbl YMEHBIUATE CEHEHUE
razolpoBOAOB H Bhi3hIBaTh UX 3aKyNopky. Hanuuue B roprouux rasax OamiacTHbIX
npyMeceil CHIDKACT TEIUIOTBOPHYIO CIIOCOGHOCTE ¥ YBENMMKBAET MIOTHOCTL. U TO
H ApYroe MpUMBOAMT K YBEIHYEHMIO AHAMETPOB 'a30MPOBOAOB, T.€. BBHI3LIBAET MO-
BBILLICHHBIH pacXod METa/UIa H KalMTaJNbHBIX BJIOKEHUH Ha COOpYKEHHE MarucTpa-
neit. I'oproune rasbl, MpUMeHACMbIE UL Ia30CHAMKEHNA HACEeASHHBIX MECT, JHODK-
Hbl oTBeuath TpeboBanuam 'OCT 5542-87.

Conepxanne BpeIHBIX npm«teceu B rpaMmax Ha 100 M’ rasa e JOJKHO
NpEBBIIATh CIAEAYIOMMX IHAYCHHIA:

CEPOBOAOPOIA 2
aMMHaKa 2
MEPKaNTaHOBOMH Cephl 3,6
UHAHHCTBIX COSOHHEHHHA

B nepecuere Ha HCN 5
MEXaHHYECKHX npHMeceh 0,1

Conepxxanue KMCIIOpoAa B rOPIOYUX ra3ax AOKHO ObITe He 6onbire 1% (mo
00beMy), 3a UCKIIIOYEHHEM CMECH CXIDKEHHRBIX rasoB ¢ BO3AYXoM. CHKEHHBIE
rasel, ynorpednseMble A ObITOBBIX LeNel, AOJKHL OTBEYaTh TPeGOBAHHAM
I'OCT 20448-80. 3tum I'OCToM npenycMOTpEHO, YTO rOpHOYUE ra3bl NOJDKHEL
ofnagaTh XxapakTepHbIM 3anaxoM. Pe3kuit 3amax mo3Bo/sfer JIErKO OOHApPYKHUThH
ra3 B MOMEILEHAU H NIPHHATH CPOYHBIE MEPHI A JUKBMJAALMH yTeuku. Ecnu
NIPUPOAHBIE Ta3sl HE MMEIOT €CTECTBCHHOIO XapaKTEpHOIo 3amaxa, TO UM IIpH-
A2I0T 3TOT 3amax HCKYyCCTBEHHO (OAOPHMPYIOT). XapaKTepHnlii 3amax IdOJKeH
OLIyINaThce MPH CcoAep)kaHUM B BO3Ayxe aaxe 1% mnpupoasoro u 0,5%
COKHXKEHHOT'O ra3a.
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4.2. HopMBI H peXxXHM NoTpebienus rasa

B HaceneHHbIX Me€CTax ra3 pacXOLyeTca XHTC/MAMH, KOMMYHAJIbHO-
OLITOBBIMH NPEANPUATHAMH U YUPEKICHHAMH, aBTOTPAHCIIOPTOM, IIPOMBILLICH-
HOCTBIO U TEILIOMIEKTPOCTAHLIMAMM,; KPOME TOTO, OH MCNOAL3YeTCA JUid OTOILIE-
HuA 31aHui. Cpeanue HOPMBI pacxoja rasa (B TEIUIOBRX €JHHHIAX) Ha pa3iiuy-
Hble HyxXAbl onpegenssiorcs no CHull 2.04.08-87" «asocuabxenne» (npun. 4,
mabn. 4.1). Kak BaceneHueM, Tak ¥ MPOMBILUICHHOCTRIO ra3 notpebnierca He-
paBHOMepHO (0ocOoOGEHHO Ha HYXAbl oToIUleHHd). HepaBHoMepHocTs moTpebie-
HHA ra3a B OTONMTE/IbHBIN NEPUOJ HAXOAUTCS B MPAMONH 3aBUCUMOCTH OT TEMIle-
paTyphl HapyXHOIr0 BO3AyXd. B TedeHHe CYTOK MEHAETCA pacxod ra3a M Ha
OniTOBBIE HYXIABl. IIpOMBIIINCHHEIE TPEANPHATHA ¢ HENPEPHIBHBIM TEXHOIOIH-
YeCKHM MpoLeccoM notpebnsior raz donee pasHoMepHo. PexxuM pacxopa raza
noTpeOUTENAMY Pa3nUYHbIX KATErOpHUHA 33BHCHT OT MHOTMX (DaKTOpOB M MOXKET
M3MEHUTbCA C TeueHHeM BpeMeHH. CHCTeMy ra3zQCHaOKeHHS pacCUHTBIBAKOT Ha
MaKCHMAaNIbHBIA YacOBOM pacxof, ONpEeAeNIeMblil 10 COBMEIICHHOMY CYTOYHOMY
rpaduky noTpebaeHus rasa BCeMuy MOTpeOHTENIMH.

PacueTHblit 4acoBoii pacxoa rasa Qf (M*/4) Ha x03AHCTBEHHO-GLITOBbIE

KOMMYHANBHBIE HYX/1bl PEKOMEHIYETCA ONpeaearh Kak JOMK rOA0BOro pacxo-
Jia ra3a no ¢opmyine:

Q; =Kpu .. 4.1

rae K ;n — KO3 (PHULMEHT YaCOBOr0 MakCUMyMa (npua. mabn. 4.2 u 4.3), Ko-

3GPULHMEHT TIepexoaa OT FOf0BOr0 Pacxofa K MaKCHMANLHOMY 4aCOBOMY pac-
XOJly rasa; (), — rofoBoil pacxos rasa, M.

Jna xaxporo paiioHa rasocHabxkeHMs KO3(QUIHMEHT YacOBOIO MaKCHMyMa
pacxona rasa cliegyer NpUHHMaTs AU(PGepeHIMPOBAHHO, €CMIH CETH IPEACTaBIAIOT
co6ofi CaMOCTOATECABHYIO CHCTEMY, THAPABIMYECKM HE CBA3AHHYIO C CUCTEMAMH
ApYTHX paioHOB. 3HauecHMA K JUIM HACESCHHBIX MECT NPHHUMAIOT B 3aBHCUMO-

CTM OT YHCICHHOCTM HACeNeHud, CHAOXaeMOro ra3oM, a MM KOMMYHaIBHO-
OBITOBBIX TIOTpeOHTENEH —- B 3aBUCHMOCTH OT HA3HAUCHHS NPEATIPHATHH.
PacueTHbIH pacXol ra3a Ha TEXHOJOTHYSCKHE M OTOMHTECIBHBIC HYXIbI
NPOMBILIICHHBIX NIPEANPUATHH CICAYET ONpeacIATh KaK AOJI0 ra30BOro pacxo-
Jla TOIUIMBA C NMPHUMEHEHUEeM KO3((HIIMEHTOB 4aCOBOTO MaKCHMyMa M MOMpaB-
ko Ha u3MeHenue KIIJ] obopymosaHus u mpubopos mpu paboTe Ha razoBoM

ToIUMBe. PacueTHbl 4acoBOH pacxon rasa Qj (M3/ll) HaxoOAT KaKk CyMMY HO-

MMHANBLHBIX PACXOAOB ra3a, NpUHUMAEMbIX JUIA NPHOOPOB ¢ y4eTOM KO3(pduLu-
€HTa OJIHOBPEMEHHOr0 uX AelicTBus, no Gopmyie:

Q: = szqn i ! (4.2)
i=1

"

rae Z -— CyMMa NpoH3sefeHHA seri K, o p OT 1 pjo m (M — xonu-
i=l

YeCTRO THNOB npubopos WM rpynmel mpubopos); K. — KO3QHQULIMEHT OXHOBpe-
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MEHHOCTH ULl OJHOTHIHBIX NPHGOPOB WIM IPYIMbI MPHGOPOB; g — HOMHHAIL-
HBIH pacxoj rasa mpubopoM Wi rpymmoi npubopos; n , — KOIMYECTBO OJHOTHII-

HBIX MPUOOPOB WK IpyImbl NpUOOpOB.

Bce 31 3Hauenus npuHuMatotea no [11]. -

Komuuecrso rasa, Heobxoaumoe mnd 1iesteit OTOIUICHHA, BEHTHIALIMK U LIEeH-
TPAIM30BaHHOTO TOPSYEro BOAOCHAOKEHHA, BBIYMCIAIOT C YYETOM MaKCHMallb-
HBIX TEIUIOBBIX MOTOKOB, ONpeAcnseMaIX 1o TpeGosanuam (/0] 4 Temwiors! cro-
paHHs rasa.

4.3. CucreMmnl razochabGxenus

lazopacnpenenyrensHad CHCTeMa 3TO HMMYILECTBEHHBLIH NPOM3BOACTBEH-
HBlil KOMIUIEKC, COCTOAIMM M3 TEXHONOTHYECKH, OPraHU3alHOHHO ¥ IKOHOMM-
YeCKM B3aMMOCBA3AHHBIX O0BEKTOB, NMpeJHA3HAYEHHKIX A TPAHCIIOPTHPOBKH M
TI0JIauy ra3a HEMOCPEACTBECHHO €ro NOTpeOUTENIM.

[azopacnpenenurensHas CeTh COCTOMT U3 CUCTEMBI HapPYXKHBIX I'A30MPOBO-
JIOB OT MCTOYHHKA A0 BBOJAA rasa INOTpeOUTENAM, a TaKXKe COOPYIKEHHS U TEXHH-
YEeCKHE YCTPOHCTBA Ha HHX.

HcTounnkoM razopacnpeacieHns ABIACTCA 3IEMEHT CUCTEMbl ra3ocHabxe-
HUA (HanpuMmep, rasopacnpeaeaureasHas cranuus — [PC), cayxamui g1 no-
Ia4H ra3a B ra3opacnpeaciaureabHyI0 CeTb.

[F'a30B0O€ X034HCTBO HACENECHHRIX MECT COCTOHT M3 CIACAYIOIIMX OCHOBHHIX
COOPYXKEHMI: razopacnpeacaMreasHnX cTaHuui I'PC, raarojgbAcpHbIX CTaHUMIA,
HApPYXHBIX pacnpeAcAUTebHAX Ta30MpOBOJOB pa3jIMUHOrO AABJACHHA, rasope-
rynaropHeiX nmyHkToB ['PIl, orBeTBneHuit 1 BBOA0OB Ha 0OBEKTHI, HCIOJB3YIOILME
ras, a TaK)Ke U3 BHyTPEHHHX ra3ornpoeoJoB 1 npubopos norpebGneHns raza.

B 3aBHCHMOCTH OT MaKCHMMaNbHOTO pabouero AaBieHMA ra3a ra3onpoBOAbI
NOAPa3AC/IAOT Ha CACAYIOLIHE KATErOpHU:

1 — HH3KOro ZaBineHHA — C AaBjeHHEM rasa He Souee S klla;

2 — cpeaHero AaBiieHMA — ¢ JaBiacHueM rasa ot S klla o 0,3 MIla;

3 — BHICOKOTO JABJICHHA:

I kareropus ¢ naBaeHnem rasa 6ozuee 0,6 no 1,2 MIla.
H kareropus ¢ nasneuunem rasa 0,3 u xo 0,6 Mlla.

[azonpoBoaAbl HU3KOIO AABICHUA NPEAHA3HAYAIOTCA Wi CHaOXECHHUA ra3oM
HWIBIX M OOIIECTBEHHBIX 3A4aHuM, a TakoKe MEIKHX POMBILUIEHHBIX K KOMMY-
HANbHO-OLITOBRIX TIPEANPUATHIA,

I'azonposoas! cpeaHero U Bricokoro (Il xareropun) xaBaeHMs NPOKIANBIBAIOT
Ui MHTaHHA PacHpeACHHTCIbHBIX ra30lpOBOAOB HU3KOTO M CPEHHEIO AABiICHMA
(4epe3 razoperyasaTOpHbIE IMYHKTHI), & TAIOKe MPOMBILUICHHBIX ¥ KOMMYHANBLHO-
OBITOBBIX IPEANPHUATHI (Yepe3 MECTHbIE ra30pery/ATOPHBIE YCTAHOBKH).

I"azonpoBojsl BhICOKOTO jaBneHua (c AasieHueM rasa Oosee 0,6 MIla)
npeaHa3’HayeHbl A MOJayy ra3a K ropoACKMM ra3operyjiiTOpHBIM NYHKTaM,
MECTHAIM [a30pEry/ITOPHBIM IIYHKTaM KPYIIHBIX NpeAnpHATHiA, a TaKxe K npea-
NPHATHAM, TEXHOJOTHYECKHE MPOLIECCHl KOTOPhIX TPeOYHT mpHMMEHEeHHA ra3a
BbICOKOIO AABJICHHUA.

ITo 4ucay cTyneHeii AapieHUs B ra3oBHIX CETAX CHCTEMH ra3ocHaleHHs
NOAPa3ACAAOTCE Ha OJHO-, ABYX-, TPE€X- KU MHOrocTyneH4uarsie. IlpumeneHue
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TOH WIM MHOH CXEMnl ONpefenseTcs BEIMMHHOH HACEJeHHOIO NYHKTa, IUIaHU-
POBKOH €ro 3acTpoiki, pacloJIOKSHHEM XHIIOH (cenuTeOHO#) M MPOMBILLICH-
HbBIX 30H M PacXOJOM ra3a OTACHbHBIMU NOTpeOuTeaMu. B HeOombLIMx Hace-
JICHHBLIX NMYHKTaX C MalbIM PAacXOAOM ra3oM W CPEHMX I'OPOAaX IPHMEHSIOT
FNaBHBIM 00pa3oM ABYXCTYNEHYATble CUCTEMBI, a B KPYMHHIX — TPEXCTYNCHYa-
Thie WJIH MHOTOCTYNICHYATHIE.

1. I'pynnosas yemaioexa
CHCUNCEHHOZG 2a3a

1. Odnocmynenvaman

cucmema
3. cucmenma
mpGonpoecios H.,E{.\
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ri T 4 Omsepcmus x
rompetumennm

mimme ¢ 2 4 TpyGonpoeodut

T — X

Tk

Puc. 4.3.1. ORHOCTYNEHYATad CHCTEMA ra30CHA0KEHHA HACEIEHHLIX MECT

2. Jevecmynenvaman cucmema

Iasopacnpederumenvnasn
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[ e ——— ——— T—==
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| (AL
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Puc. 4.3.3. TpexcTyneRuatas CHCTEMa rR30CHAGKEHHA HACENEHHBIX MECT
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OnHOCTYNEHYATasd CHCTEMA pacnpedeiieHUs rasa, COCTOHT U3 rasrojibiaep-
HOW CTaHUUH HU3KOrO AABACHHA, KOHEYHOrO ra3operyjaToOpHOro IyHKTa HH3KO-
ro JaBiCHHA, KOJBLEBLIX [a30MPOBOOB, OTBETBICHHH K NOTPEOUTE/AM U TynK-
KOBOI'O ra30npoBoa HU3KOro JaBiACHUA.

JByxcTynenyaras cucrema rasocHadxeHus. ['a3 cpensero JaBiacHus No ra-
30[pOBOAY MOJABOAMTCA K ra3OPeryjifaTOPHBIM IIYHKTaM, pa3sMELUacMbIM BHE
KBapTaNnoB Ha CBOGOAHBIX OT 3acTpoitku naoliaaax. U3 rasoperyiaTopHbiX IyH-
KTOB MOC/E CHHXKCHUA AaBACHUA ra3a MoCTyNnaeT B ra3onpoBOAL HU3KOIOJAaBJe-
HMs, U3 KOTOPBIX Yepe3 BBObI OH NMOABOAMTCA K BHYTPHIOMOBO# CETH.

Tpexctynen4aras cucrema razocHabxenus. B atom citydae ras or ucrou-
HHMXa MOAAETCA K OTAC/ALHBIM paiioHaM ropoja noj BhICOKMM JaBJICHHEM Ha ra-
30peryJIATOPHLIC MyHKTHI, CHIDKAaIOWMe J0 cpeaHero. BHytpu pasMetuenst 'PI1
CHWKAIOLME JABJICHUE 10 HU3KOIO.,

I"azoperynaropusic myHKkTsI (I'PII) u yctanosku (I'PY) cayxar s cHibkeHus
AaBAEHUA Ia3a W MOAAEPKaHMA €ro Ha HeoGXoAMMOM 3amaHHOM ypoeHe. ['PII
OOBIYHO COOPYKAIOT JUIA [TMTAHHUA Ia30M pacnpeAeIUTEIbHbIX ceTei, a [PY — and
MUTAHHA OTAEbHBIX noTpeduTeneii. ['PIT pazMeinaoT B OTAGNIBHO CTOSILMX 3AAHH-
sx wim mkadax cHapyxu 3ganud, [ PY — B nomelieHusx npeanpusaTus, rae pac-
MOJOXKEHB] arperarThl, UCHOAB3YIOIKE ra3.

MoryT npuMeHATECA ONIOYHbLIE ra30peryJATOPHEIE MYHKTHl 3aBOACKOIO U3-
roToBneHus B 3aaHusAx KouteiHepuoro tiuna (I'PI1B) u wixadusie (LLIPII).

OcHosHele TpeGoBauun k pasmeruenuio I'PIT u I'PIIb:

— I'PI1 cienyer pasmeluars;

— OTHENBHO CTOALLIKMHU;

— NPHUCTPOEHHLIMU K rasupHMUHUPYEMLIM [POU3BOACTBEHHBIM 3IJaHHAM, KO-
TENBHBIM M OOIIECTBEHHBIM 3JaHHAM C NOMEIEHUAMH TIPON3BOACTBEHHO-
ro Xapakrepa;

— BCTPOCHHBIMM B OJHOITaXKHbIC rasuduuupyeMble NPOU3BOACTBEHHbIC 3/1a-
HUA M KOTENBHbIEe (KpOME [MOMERICHUH, PACIIONOKEHHBIX B MOABAJILHBIX U
LOKOJBHBIX 3TaXKax);

— Ha MOKPbITHAX rasupULUMPYEMbIX NPOU3BOACTBEHHBIX 3aaHuil I u II cre-
neneii oruecroiikocTy Kiracca CO ¢ HErOpIOYUM YTEILIUTEEM;

— BHE 31aHH# Ha OTKPBITHIX OrPaXKAEHHEIX IUIOLIAAKAX II0J HABECOM Ha Tep-
PUTOPUY NPOMBIIICHHBIX IPEANPHATHH.

Tabauya 1
PaccTosnua B cBeTy oT oTieabHO cTonitnwx I'PIL, ['PI1B 4 oraeabHo cTOR-
JaBneRue raza wmx HIPI1 no ropuzonTanu, M, 10
Ha BBOIE AKeJEIHOAOPOKHBIX
s TPIL CPIE INAHMA H TPAMBAHRNBIX ABTOMOOMILHBIX BO3AYIIHBIX
] »
HIPII, MIla " .. | myTeit (mo Ganxaii- Aopor AHRKH
coopyxeHaH mero pebea) (2o oGo4HHLI) | 3NeKTponepenauu
10 0.6 10 10 5 He menee 1,5
BBICOTHI ONTODBI
Copue 0,6 7o 1,2 15 15 8

Tpumesanns:l. PaccTosHHe cneyeT NIPUHMMATE OT HApYKHBIX cTed 3aanuit TPIL I'PITE wmm LIPIT, a
TIpH PACTIOIONKEHHH 0BOPYIOBAHHA HA OTKPBITOH IOLLAZKE — OT orpaxaecHua. 2. TpeGoBaHna TabmHLbt
PACIPOCTPAHSIOTCA TAICKE HA Y3NLI YUETa PACXOAA I'a3a, PACTIVIATAEMBIC B OTASIBHO CTOALMX 3TAHHAX
WK B LiKAax Ha OTACABLHO CTOALMX onopax. 3. PaccToshMe oT otaensho croauiero HIPI] npu aapne-
HMHM raia Ha Beozie 10 0,3 MIla 10 3gaunit H COOpYKEHHH He HOPMHPYETCS.
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I'PIIb cneayer pasMellaTe OTACABHO CTOAUIMMY. OTASIBHO CTOALLHKE Ia3o-
PErYNATOPHBIE MYHKTBI B NOCENCHHAX AOJDKHBI PacliOAaraTbCs Ha PacCTOSHHUAX
OT 34aH1H U COOPYKEHUM He MEHEE YKA3aHHBIX B maba. [, a HAa TEPPUTOPHH NIPO-
MBILIIEHHBIX NPEANPUATHA H APYTHX NPERNPUATHI MPOU3BOACTBEHHOIO Ha3Ha-
ueHHs — cornacHo Tpebopanuam CHull I1-89-80.

B cTecHeHHLIX yCAOBHSX paspeluaeTcs yMeHbleHue Ha 30% paccrosHuM oT
30aHHA U COOPY)KEeHMH RO ra3opery/JsTOPHbIX NMYHKTOB MPOMNYCKHOH ¢nocobHO-
cThi0 10 10000 M/u.

Otnenesno crosuve 31auug ['PI1 u T'PIIB ponxHBl OBITE OJHO3TAXKHBLIMH,
GecnoaBalIbHEIMM, C COBMEILEHHOH KpoBaeH M OwTh He Hwxe 1l crenenu orue-
cToHKOCTH U Ki1acca CO nmo noxkapHoit onacHocty no CHull 21-01-97*. Paspe-
maercs pasmetueHue I'PIIb B 3maHMAX KOHTeiiHepHOro THma (MeTALIMYECKHiA
KapKac ¢ HECTOpPaeMbIM YTEIUIHTEIEM).

['PI1 MoryT nipucTpauBaThcq K 34aHUAM He Hypke I creneHn oraectoikocTu
knacca CO ¢ noMelenusmu kateropuii I' u J[ no HOpMaMm NpPOTHBOMOXKApHOH
6esonacHoctd. I'PI1 ¢ BxoaHwIM naBneHueM raza cseime 0,6 MIla moryr npu-
CTPauBaThCA K YKa3aHHbIM 3/1aHHAM, €CJIX UCIIONb30BaHUE Ira3a TAKOro JaBICHHS
He00XOAUMO MO YCIOBHAM TEXHONOTHH.

[puctpoliku ODOMKHBI MPUMBIKATh K 343HHAM CO CTOPOHBI TIYXO# MpOTH-
BOMOXAPHON CTEHBI, rasoHenpoHuunacMoil B npeacnax npumeikaHusa 'PIL. [lpu
3TOM JA0JKHA ObiTh obecnedeHa ra3soHENnpOHULIAEMOCTh IIBOB NPUMBbIKAHMA.

Paccrosnue or creH M NOkpuiThsa, npuctpoeHHbix [PII go Gnuxaiiiero
NpoeMa B CTEHE AQJDKHO OLITL HE MeHee 3 M.

Betpoeunsie I'PII paspelnaerca yCTpauBaTh NpH BXOJHOM JAaBJICHHMHU rasa
He 6onee 0,6 MIla B 3gauunax ue Hmwxke Il cremenu orHecroiixoctu kmacca CO ¢
nomeuienuamu kareropuit I' u . [Tomewenue secrpoerroro I'PII pomkHO uMeTs
IPOTHBOMOXKAPHALIC T'a30HENPOHMLAEMbIE OrPaXAAIOUIMe KOHCTPYKIMM U CaMo-
CTOATE/BHBIA BEIXOA HAPYXKY M3 3JaHHUA.

Crenbl, pazaenaioume nomeineHus ['PI1 u ['PI1b, no/pkHel ObITE MPOTHBO-
noxapHuMH 1 tuna no CHull 21-01-97* u razonenpoHuuaeMbIMH. Y CTPOACTBO
AbIMOBBIX M BEHTHLIMOHHBIX KaHANOBR B Pa3sAC/AIOUIMX CTEHaX, a TakkKe B cTe-
Hax 3JaHUH, K KoTopbIM npucTtpausatorcs I'PIT (B npeaenax mpumbikanua I'PIT),
He AOMycKaeTcA.

BcnoMoraTtenbHbele HOMELHEHHA MOJDKHB MMETh CaMOCTOSATE/IbHBI BBIXOA
Hapy)Xy M3 31aHHMs, He CBA3aHHBIH C TEXHOJOIHYECKUM MIOMERICHHUEM.

HAsepu I'PII u I'PIIB cnenyet npeaycMaTpuBaTh IPOTHBOIIOKAPHBIMHU U OT-
KpBIBAEMBIMH HAPYXKY.

ITomeutenus, B KOTOPBIX, PACIIOJIOKEHbI Y3/Abl PEAYLIMPOBaHHMA C PEryJATO-
paMM AaBlICHHS OTAENBHO CTOAILMX, INPUCTPOEHHBIX H BCTpoeHHBIX T'PI1 M
I'PI1B, aomxkust orBeuath TpeboBanmsam CHull 31-03 u CHull 21-01-97*.

HIPII pasmemiatoT Ha OTACIBHO CTOSLIMX ONOPaxX HIH HA HAPYXKHBIX CTEHAaX
3aHuil, 1)1 ra3ocHabKeHNa KOTOpPBIX OHU IpeAHA3HAYCHBL.

PaccroaHus ot otAensno croamux [IIPII no 3nauuii u COOpYXeHHH KO-
Hbl ObITH HEe MeHee yKalaHHbIX B maba. /. lpn atom ana LUPIT ¢ naBrenuem raza
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Ha BeoAe 20 0,3 Mlla BiUIOYHTENEHO PACCTOSHHSA JO 3JaHHH H COOPY>KEHHUH He
HOPMHPYIOTCA.

HIPII ¢ BxoaneiM nasneHuem rasa ao 0,3 MIla ycrasasnusaior:

— Ha HapYXHBIX CTEHAaX XKHWIbIX, 0OILeCTBEHHbIX, R AMHHUCTPATUBHALIX U ObI-
TOBBIX 371aHKI HE3ABHCHUMO OT CTENEHH OTHECTOMKOCTH M Kjlacca moap-
HOM OIIaCHOCTH [1pU pacxozae rasa ao 50 M/u;

— Ha HAPYXHBIX CTEHaX XWIbiX, OO1LIECTBEHHbIX, AAMHUHUCTPATUBHLIX H OBI-
TOBBIX 3aaHui He Hike 11 crenenn orHecToiikocTd 1 He HIke Kiacca Cl
TPH pacxofe rasa 1o 400 m*/u.

IIPIT ¢ BxoaHbtM AaBaeHueM rasa 20 0,6 Mlla ycTaHaBIMBaIOT Ha HapyK-
HBIX CTEHaX MPOM3BOACTBEHHBIX 3AaHUM, KOTENbHBIX, OOLICCTBEHHLIX H OHITO-
BBIX 3/IaHHMI NPOU3BOACTBEHHOTO HA3HAYEHHUA, a TAKKES HAa HAPYXHBIX CTEHAX
acicrayoiux I'PI1 ve nmxe III ctenenn ornecronikoctu kiacca CO.

LIIPTT ¢ BxoAHLIM AaBieHueM rasa csbuue 0,6 1o 1,2 MIla Ha HapyKHbIX
CTE€HaX 3JaHUH YCTaHaBJIMBATH HE pPa3peIlaeTcs.

Ilpu ycranoske LLPII ¢ naBnenueM rasa H€Ha ssoge ao 0,3 MIla Ha Hapyx-
HBIX CTEHax 37aHuMH pacctosHue oT creHku LIIPIT no okoH, aBepeit M apyrux
NpOEMOB JOMKHO ObITh HE MeHee | M, a npu AaBIeHMM rasa Ha BBOAe cBhilne 0,3
a0 0,6 MIla — He MeHee 3 M.

Paspemaetcs pasMeuwieHue [1IPI1 Ha mOKpLITHAX ¢ HErOPIOYUM YTEMIMUTE-
jaeM ra3uuiMpyeMbIX NPOH3BOACTBEHHBIX 34aHui I, 11 cTeneneit orHecrofiko-
cTH knacca CO co CTOPOHBI BRIXOJAa HA KPOBJIO Ha PacCTOSHUU HE MEHEE S M OT
BBIXOAA.

['PY moryr pasMeltaTeCs B NOMCIUEHHH, [I€ pacriojiaraercs ra3oucoib-
3ytouiee 060pyaoBaHue, a Takke HENOCPEACTBEHHO Y TEIUIOBLIX YCTaHOBOK IUIf
IIOJJA4H Ia3a K HX IropeikaMm.

Paspeutaercs nogada rasa ot oauoit I'PY k tennossiM arperaram, pacmo-
JIOXEHHBIM B APYTUX NOMELUEHUAX OJHOTO 3[aHUsA, [IPH YCIAOBUH, YTO ITH arpe-
rarsl paboTalOT B OXMHAKOBBIX PEXXHUMAaX JAABJAEHHS Ta3a, U B NOMEIUCHUA, THE
HaXOIATCA arperarsl, obecneueH KpyrJioCyTO4YHEIA HOCTYA MEepPCOHaNa, OTBETCT-
BCHHOrO 3a 6€30MacHyI0 3KCIUTYaTaluIo ra30BOro 000pyAoBaHMA.

Konngectso I'PY, pasmelaeMeix B OTHOM MOMEWECHHH, HE OMPaHHYHBAETCA.
ITpu aToM xaxxaoe I'PY He nomwkHo umets Gonee ABYX nuHMi peryaupopanus. ['PY
MOT'YT YCTaHaBIMBATHCA IPY BXOAHOM JaBileHiM ra3a He 6onee 0,6 MIla.

IIpu atoM I'PY pasmeniarorca:

— B nmoMeueHusaX kareropuit I' u JI, 8 KOTOpEIX pacnonoXeHbl ra30UCnoNb-
3yIOLHE YCTAHOBKH, WM B COEAMHEHHBIX C HUMH OTKPLITHIMH [IPOEMaMHu
CMEKHDBIX MOMELICHHAX TEX K€ KAaTeropHii, MMeoIMX BEHTWIALMIO IO
Pa3sMEILIEHHOMY B HUX IPOM3BOACTBY;

— B NnoMelleHuax kateropud B1-B4, ecnu pacnonokeHHble B HUX ra3ouc-
[OJb3YIOLHE YCTAHOBKH BMOHTHPOBAaHB! B TEXHOJOIMYECKHE arperarthl
IIPOU3BO/CTBA.

He monyckaercs pasmewars I'PY B iomemtennsx Kareropuiit A u B.

I'PI1, TPTIG, LHPII u I'PY nomxHbl ObITE OCHalEHb! PUABTPOM, TIPEROXpa-

HHUTENBHRIM 3anopHuIM KiiananoM (I13K), perynaropom nasneuus rasa, npepo-
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xpauutenbHbuiM ¢OpocuniM KnanasoM (I1CK), sanophoii apmatypo#, KOHTPOb-
HBIMHM H3MepHTenbHEIMH npubopamu (KUIT) u ysnom yuera pacxoaa rasa, npu
HeOOXOAMMOCTH, a Takoke 06BOAHBIM ra3onmpoBoaoM (6aiinacoM) ¢ AByMA Nocie-
JOBATENbHO PACMIONOKECHHBIMH OTK/IIOYAIOLMMH YCTPOHCTBAMH Ha HEM.

Paspeuiaercs He nmpeaycMatpusars ycTpoitcTeo Gaiinmaca B ILIPII, npeana-
3H3YEHHOM JUIA ra30CHa0XEeHNUA OHOKBAPTUPHOIO AOMaA.

Hpwu maBnenun Ha Bxoae cpbiwie 0,6 MIla I'PIT wiu I'PY ¢ pacxoaom rasa
ceuie 5000 m/u, a LUPIT — ¢ pacxogom rasa ceuiie 100 M4 JOIDKHEL
ofopy0BaTECA ABYMS JHHHAMH peflyLlMpOBaH1s BMecTO Daitnaca.

ITpu pasmellleHHH YacTH 3aNOPHOH apMaTypbl, NIPHOOPOB ¥ COOPYAOBAHUA
3a npeaenamy 3nauua ['PI1, I'PIIB wnu IUPIT pomkHet Okt ofecnieyeHnl ycno-
BHA HX 3KCIUTyaTalliM, COOTBETCTBYIOIME YKAa3aHHEIM B MACMOPTaX 3aBOJIOB-
nsrotosutene. OO0OpyaoBaHHe, pa3sMellleHHOEe 3a mpeaenamu 3jaHus [PII,
I'PI1B u IUPTI, no/mmKHO ObITE OTPaXIEHO.

Ounetpsl, ycraHasnusaemuie B I'PII, ['PIIb, ILPIT u I'PY, aomkHel uMmeTsh
YCTPOHCTBA /I ONPEACICHUA NEPenana AaBNeHUA B HEM, XapaKTEPH3YIOILIErNo CTe-
NeHb 33aCOPEHHOCTH QHIBTPYIOLUEH KaCCeTh PH MAKCHMAIBLHOM PacXofie raza.

13K u IICK momxHbl 06ecneynBaTs COOTBETCTBEHHO aBTOMATHYECKOE Tpe-
KpallleHMe nojgaud win cbpoc rasa B atmocepy NmpH H3IMEHEHHH AABCHUS B
rasonpoBoie, HeAOMmycTHMOM ais Oe3onmacHoif U HOpManbHOH pabOTHI rasomuc-
NOJB3YHOLIEro H ra3osoro o6opyaoBaHus.

B T'PII, I'PIIG, IUPIT u I'PY cnepyer npenycMaTpuBaTh CHCTEMY NpOay-
BOYHBIX M cOpOCHBIX TPYOOIpOBOJOB AIA MpPORYBKM ra3onpoBoAoB U cOpoca
raza or [ICK, koTopsie BRIBOAATCS HAPYXKY B MeCTa, e obecneynBaoTca 6e30-
NIaCHBIE YCJIOBUA UL PACCEUBAHHA rasa.

B I'PI1, TPIIb, IUPII u 'PY cneayer ycTaHaBIHBAaTh WM BKJIIOYATH B CO-
cras ACY TII PI" nokasbiBaroitue U perucTpHpyiomue npubops! Ul H3MEPEHUS
BXOJHOTO H BBIXOJHOTO JaBEHHA Ia3a, a TAKOKE €ro TeMNnepaTyphl.

B IIPIT MoryT nipsMeHATLCA NepEHOCHBIEC TPHOOPSI.

KoHTponpHoO-u3MepUTEeNbHble MPUOOPSLI C INEKTPUYECKUM BBIXOJHBIM CHI-
HaIOM M JNieKTpoobopyaosaHue, pasmeujaeMele 8 momeuteuns I'PI1 u T'PIIB ¢
B3PLIBOOIIACHBIMH 30HAMM, CIICAYCT NPEAYCMATPUBAaTh BO B3PLIBO3ALLMUICHHOM
HCIIQNHEHUH,

KHII ¢ anexTpuuecKkuM BLIXOAHbIM CUTHAJIOM B HOPMaJIBHOM UCIOTHEHUMU
JOJDKHBI pa3sMelllaThCsl CHAPYXU, BHE B3PbIBOONACHOM 30HbI B 33KpbIBAIOLIEMCS
IKagy U3 HEropr4YUX MaTepHanoB WiK B 000co0/ieHHOM MOMEILEHHH, TPUCTPO-
€HHOM K [IpOTUBOIIOKAPHOH ra30HENpOHULAEMON (B npeaenax NPHUMBIKAHHA)
crere I'PIT » I'PIIb.

BBoa MMIyNbCHBIX [A30NPOBOJIOB B 3TO NOMELUCHHE A NEepPEAadYH K IpU-
GopamM UMNyALCOB AaBJEHUS ra3a CNEAYET OCYLIESCTBAATh TaKHM o6pasoMm, YTo-
OBl HCKIOYMTHL BO3MOXHOSTH NOMNANaHKs rasa B noMmewtenue KUIL.

BnextpooGopynosanue u nekrpoocsemenue [PIT u ['PIIB Z0MKHB COOT-
BETCTBOBATH TPeOOBAHHAM MPABU] YCTPOHCTBA IEKTPOYCTaHOBOK [3/].

o napexnocty 3nexkrpocHabxenus I'PII u I'PIIb nocenenuit caenyer or-
Hocutb K 3-H Kareropuu, a ['PII u I'PIIb npoMbIUINEHHBIX DpEeATPUATHI — MO
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OCHOBHOMY NpOH3BOACTBY. Monuuezammra I'PI1 u I'PITb nomxHa oTBeyaTs Tpe-
60BaHHAM, NPEBbABIAICMBIM K 06beKTaM 11 KaTerOpHH MONHHE3ALIUTHL.

B cucreme razocHabxenus MukpopaioHa MOTYT OLITh YCTaHOBJICHE] TaKKe
koMmbunuposaHHsie ['PII, onHOBpeMeHHO CHHXAIOLIHE JABJIICHUE ra3a OT BBLICO-
KOr0 0 CPEAHEro, H OT CPEAHEro O HU3KOTO AABACHHUA.

ITpu BBIGOpE CXeMbI pacnpeneaUTeNLHOR CETH CneayeT NOMHHUTB, YTO CaMoii
pauHOHAIbHOH Oy/eT Ta, KOTopas YAOBIETBOPSAET CACAYIOIMM TpeOOBAHHAM:

— obecneuuBaeT nogady BCEM MOTPEOUTENAM pacyeTHOIO KOJK4ECTBA rasa

3alaHHOTO JaBJICHHUA,

— HMeEeT HAHMEHLIIHUE CTPOUTEIBHYIO U DKCILTYaTallMOHHYIO CTOHMOCTH;

— HaziexXHo# B pabore.

Tun pacnpeaenuTeNbHON CETH JUIA AaHHOTO 00BeKTa BHIOHPAIOT B 3aBU-
CHMOCTH OT KOHKPETHBIX MECTHHIX YCIOBHH: XapakTepa 3aCTpOHKH, HAIHYNA
TE€X WX MHBIX NOoTpebuTeneii, He06X0AHMOro JaBICHHA rasa, MOCTYNAIOUIETO
K OOBEKTY.

4.4. TpaccupoBka ceTei M pa3MeliieHHe COOPYXKeHHH

[lo HayepTaHHIO B IUIaHE CHCTEMAI pacnpefeieHns rasa ACAATCA HA TYHH-
KOBbIE, KONbLEBbIC H cMelanHble, Kondurypauns ra3oBblx ceTeH, a TaloKe IpH-
HUMaeMble B HUX paboune JaBJCHHUSA B YCIIOBHAX MOPOAA BIMAIOT HA pa3MellieHue
rasopacnpeaenurensible ctanuuu ('PC) u razoperynaropane nyHkrsl (I'PIT). C
uenbio obecneueHns SecnepeboiiHOCTH razocHabxeHua ciaelyeT NpOEKTUPOBAThH
KOJIBLICBBIE M CMCUIAHHBIC CETH. TYITMKOBBIE CETH COOPYMHAIOT TOJNBKO B TEX CIy-
yasx, KOrAa BO3MOXEH NepepblB B nojayde raza Ha oOmext nmotpebinenus. IIpu
TPaCCHPOBKe [A30NPOBOAOB, HCXOAA U3 IKOHOMHUYECKHX COOOpaXeHuU, caenyer
CTPEMHTECH K TOMY, YTOOBI ra3 U3 CeTH MOCTYNal Ha OOBEKT IO HaUKpaTYailie-
MY PacCTOAHHUIO.

CeTu u coopyKeHHA HEOOXOAHMO NPOEKTUPOBATH C YYETOM OUEPEHHOCTH
HX CTPOMTENLCTBA U AanbHeLlero passuTHA. IIpoekTHpys Tpaccy rasonpoBoja
N0 HE3aCTPOEHHBIM TEPPUTOPHAM, HYKHO YUMTHIBATH BOIMOXKHOCTh M XapakTep
Oynyumei 3acTpoiiku. I"azonpoBoas! BEICOKOrO JaBI€HHA TPacCHPYIOT MO OKpaH-
HE HACeNCHHOro MeCTa WiIM NO paHoHaM ¢ Majoi IVIOTHOCTHIO HAacEeIICHHA, a ra-
30MpPOBOABl CPEJHErO M HU3KOr0 AaBJIEHMS — IO BCEM YJIHLAM, NPUYEM raso-
MpOBOAL: OOMBIIUX AHAMETPOB I10 BO3MOXHOCTH CHEAYET MNpOKIANLIBaTh IO
YIULAM C HEMHTCHCHUBHAIM JBHKEHHEM.

T'azosble ceTH O6BIYHO MPOKNAABIBAIOT B 3eMie (MOA3CMHbIC MPOKIAHKH).
Ha TeppHTOpHAX NMPOMBILIEHHBIX U KOMMYHAIEHO-OBITOBBIX NPeANPHATHIH BO3-
MOXHO NPUMEHEHHE HAJA3EMHOH HPOKIAAKM MO CTEHAM M KphIIIaM 3AaHH#, MO
KOJOHHaM H 3ctaxaiam. Jlonyckaercs Haa3eMHad NPOKAaiKa BHYTPHKBapTaib-
HbIX (ABOPOBBIX) ra3oNpOBOAOB Ha onopax ¢ no ¢acagam sxaHuii. Paspeluaercs
IpOKNa/IbIBaTh JiBa H 6ofee razonposoja B OXHONM TpaHIIee, HO B ITOM CIOy4ac
PacCTOSAHHMS MEXAY ra3olNpoBOZAMH B CBETY CleAyeT Ha3Ha4aTh H3 YCJIOBHUA
ynoOCcTBa MOHTaxa U peMOHTa TpyGonpoeoxoB (He MeHee 0,4 M rpu auamerpe
TpyO 210 300 MM 1 He MeHee 0,5 M npH GobLLIMX JUaMeTpax).
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[a3onpoBoabl, TPaHCMOPTHPYIOIUME BIAXHLIM ra3, NPOKNAABIBAIOT HIKE
YPOBHS IPOMEP3aHuA IpyHTa (CuUMTas A0 Bepxa TpyOsl). JUIA CTOKA M YAANCHHS
KOHICHCUPYEMOM BJIaTH MX KINAIZyT ¢ YKIOHOM He MeHee 0,002 n B HWKHHMX TOU-
Kax pa3MelialoT COOpPHHUKH XOHJACHCaTa. [a30onpoBOAR], TPAHCIOPTUPYIOLIME
OCYLUCHHBIH Ia3, IPOKAaJnBalOT B 30HE IPOMEP3aHHA IPYHTa Ha raybuse 1,2 M
OT NIOBEPXHOCTH 3eMIIH. :

['a30BBle CETH COOPYKAKTCA U3 METALIMYSCKHX M ILIACTMACCOBBIX TPYO.
HX nuaMeTphbl M NPOTAXKEHHOCTE B 3HAYMTE/IBHON CTEIIEHH 3aBHUCAT OT KOJIH4Ye-
ctBa U pacnonoxxerus ['PC u T'PIL Tlpu Beibope KoJgHuecTBa ¥ MeCT pa3Melie-
1t [PC u ['PIT neo6xoauMo yudTHIBaTh NOAJLEPKAHUE 33TaHHOTO PEXKUMA pa-
60THI ra30BbIX CETEH, BO3MOKHOCTh AyOIMPOBaHHSA OXHOIO COOpPYXEHHS JAPYrUM
IpH aBapuH, COOMOACHHE ONTHMANBHOTO PacCTOAHUA N0 Haubosee yAanCHHBIX
TOYEK, [IHTAEMbIX JAHHEIM COOpYxeHHeM. [lnd nmpuOMmKeHHBIX pacyeToB peKo-
MEHIyeTCd MIPUHMMATE paccroguue Mexay I'PC no BHenmeMy KOMbLy CETH B fpe-
nenax 10-15 kM, eciiy Ha KamAbIA KUNOMETP WIMHEI KONBLA B CPpERHEM MPHXO-
autes 50-100 tsic. M° pacxoja rasa B ¢yTku, paauyc aeticreua ['PI1 500-1000 m
H NPOIYCKHYIO croco6HocTs ogHoro IPIT 5005000 m>/u.

4.5, IIpoexTHpOBaHHe ceTeH rajocHabxenna

[TIpOeKTHPOBAHHE U CTPOMTENBCTBO HOBBIX, PEKOHCTDYKLMIO M pPa3BUTHE
JEeiCTBYIOLIMX ra30pacnpeleuTeNbHbIX CHCTEM OCYLUECTBIAIOT B COOTBETCTBHHU
€O cxeMaMH razocHabxeHus, pazpaboTaHHBIMH B cocTaBe QeaepanbHOit, Mexpe-
THOHANBHBIX U PETMOHATBLHBIX MPOTpaMM radudukanuu cybbektoB Poccuiickoi
@Denepaunn B uemax obecrneyeHus NpeayCMaTpHBaeMoOro 3THMH NPOrpaMMaMu
YPOBHSA ra3suUKALUM XKHWIHIHO-KOMMYHAIBHOTO XO3AHCTBA, MPOMBILUICHHBIX U
HHBIX OpraHu3aiHii.

 TazopacnipenenvTenbHas cucTeMa AOMKHA 0OecreynBaTh Nogavy rasa no-
TpeburensM B Heo6xoauMoM 06LeMe u TpeOyeMbIx napaMeTpoB.

Jna HeoTKIIOUaeMBIX MoTpeOuTeNneit rasa, nepedeHs KOTOPEIX YTBEpKIaeT-
€A B YCTaHOBJICHHOM NOPAJKE, UMEIOIUX NPEUMYIIECTBEHHOE NPABO MOJb30Ba-
HHUS ra3oM B KaueCTBe TOIUIMBA M IMOCTABKH a3a KOTOPBIM He NOAJIEXKAT OrpaHu-
YeHUIO WM NpEKpalleHHIo, AoJDKHAa ObITh obecrnieueHa GecnepeboiiHas nmogaua
ra3a IyTeM 3aKOJIbLEBAHUA ra30NMpOBOAOB WIH APYTHMHU cnocobaMu.

BuyTpeHHHe auaMeTphl ra3onpoBOAOB JO/LKHLI ONMPEAENATLCA PaCUETOM H3
ycnoBus obecrieueHHs ra3ocHabXxeHHs BceX MOTpeOuTeNneH B yachl MaKCHMAallb-
Horo notpebienus rasa.

KayecTBo npupoaHoro raza nomkHo coorserctBoBate ['OCT 5542-87,
CXUKEHHOrO yrieBOAOPOJHOro raza (fanee — CTYF) — T'OCT 20448-90 u
FOCT 27578-87. ,

[Tocne Toro Kak Mpou3BeJicHa TPACCUPOBKa ra30BOH CETH, COCTAB/AIOT pac-
yeTHble cXeMBl. IIpu HeGonblIOM KoNHuecTBe NoTpeduTeNe ¢ H3BECTHRIMH pac-
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XOMaMH M JaBJIICHMEM Ia3a COCTABUTb CXEMY H ONPEACIUTh PACYETHBIE PACXOLbI
Ha KaXXIOM y4yacTKe CETH.

Jns ropOACKHX pacnipeJeNuTeNLHEIX ceTel, rae KOMMYeCTBO noTpebureneii
BEJIMKO, IPHHUMAIOT YNPOILEHHYI0 CXeMy pa3bopa rasa, yCIIOBHO AOMYCKas pas-
HOMepHoe noTpebeHne rasa no Bceit JUIMHE ra3o0npoBoJa.

[lp1 mpoeKTUpOBaHMHM cHCTEM ra3ocHalxeHHs ClelyeT PYKOBOACTBOBATHCH
ykazanusMH «[IpaBun GesomacHocTu B razoBom xossiictee» (I1b-12-245-98 ot
30.11.98r.) u «IlIpaBun ycrpoiicTBa M Oe30MacHOH 3KCIUIyaTalldM COCYROB, pabo-
Taroumx noa AaeneHuem» (I1IP-10-115-95 or 18.04.95r.), yrBepxknexHrix ["ocrop-
TexHaa3opoM Poccunu; «[IpaBua nonb3oBaHHA razoM B HAPOJAHOM XO3AHCTBE», YT-
BepxkaeHHnIX Munrasnpomom, «lIpaBun yctpoiictsa anektpoyctanook» (II9Y),
yrBepxieHHEIX  Munshepro Poccun; CHul142-01-2002; CHuII 2.04.08-87%,
CHuI1 3.05.02-88.

JlaBneHue rasa B ra3orpoBOJAax, IPOKNaAbIBAEMBIX BHYTPH 3[aHUi, CIeayeT
npuHUMaTh He Oollee 3HaueHUH, NpUBEACHHLIX B npun. 4, maon. 4.4. Ha razo-
ApPOBOJAX B XWIbIX H OOLIECTBEHHBIX 3XAHUAX, ASTCKUX YUPEKACHUAX, YISOHBIX
3aBeZICHUAX, MarasuHax, mapuMKMaxepckux OTKIIOYAalOIUE YCTPOHCTBA YCTaHaB-
JIMBAIOT:

— Ha BBOJAX B 3/1aHHA,;

— [IpY YCTPOHCTBE OT OJHOTO BBOJA ABYX M Oonee CTOAKOB — Ha KAKAOM

croske, o6cnyxusawonieM donee ueTelpex ITaxei;

— nepea CYETUMKAMH,;

-- nepea KaXAbIM ra3oBbIM NpHOOpOM;

— Ha OTBETBACHHAX K OTOIIMTEAbHBIM N€YaM WIK Npubopawm;

- Ha ra3’onpoBOAax Nepel ropejiKaMH ra3oBblx, ObITOBEIX IIpUOOPOB, Muile-

BapO4HBIX KOTJOB, PECTOPAHHBIX IUIMT, OTOIIMTEIBHBIX NEYei.

BBoABI ra30npoBOJIOB B XMHIbIE 3XaHUA JO/KHB! NPEeyCMaTPUBATLCA B He-
KWIbIX, AOCTYNHBIX JUIS OCMOTPA ra3onpoBOAOB IMOMEIUEHUAX (Hanpumep, Kyx-
HH, TEIUIOIrCHEePAaTOpHbIE). Y CTPOHCTBO BBOJAOB ra3oNpOBOXOB HU3KOTO JiaBJIeHUA
B TEXHUYECKHE NOINONbLA U TEXHUYECKHE KOPHAOPbl H Pa3BOIKA MO 3THM MOME-
IIEHUAM XHIBIX H OOLIeCTBEHHBIX 3aHUH, JOMYCKAaeTCsA TOABKO IPH MOJBOAKE K
YKa3aHHBIM 3JaHMAM HAPYKHBIX Fa30NPOBOAOB BO BHYTPHKBApPTAJILHBIX KOJLIEK-
TOpPax B COOTBETCTBHU C TpeOOBaHHAMU NO MPOEKTUPOBAHHIO BHYTPHKBapTalb-
HBIX HHKEHEPHbIX KOMMYHHUKALHIA.

Bpoas! razonpoBoJoB B O0IIECTBEHHBIE 3JaHUA, MPEAIPUATHA 0OLIECTBEHHO-
ro nuTaHuA, oObEKTH! KOMMYHAILHO-OBITOBOIO XO34HCTBA HAUICKHMT NpeaycMar-
pHBaTh HENOCPEACTBEHHO B MOMELLICHUA, I YCTAHOBJIEHMI I'A30BLIE IPUOOPHI.

CornacHo «[lpaBuiaM noab30BaHMs ra30M B HAPOJHOM XO34#HCTBE», B NpO-
€KTe A0/DKHa ObITh ObecneveHa BbicOKas 3G (HEKTUBHOCTb HCIIONb30BaHUA Ia3a B
pe3y/abpTaTe NMPHHATHA ONTHMAaJIbHbIX NPOEKTHBIX pelleHHH, BbIOpaHHBIX Ha OC-
HOBE BApHAHTHHIX IpopaboToK, NpuMeHeHHs HAHDONee SKOHOMUYHEIX TEXHOIO-
THYECKHX CXeM, Ipoleccos ¥ 060pyAOBaHMA, OTBEHAIOUMX COBPEMEHHBIM J0C-
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THXKEHHAM HAYKHM W TEXHHMKH, Hanbojiee [ONHOTO MCIONIb30BAHHA TEIUIOTH! OTXO-
JIAIMX ra30B B Pa3/HYHbIX TEXHONOTHYECKUX TIPOLECCaX.

Kpurepuem 3dpdexTnBHOCTH paboThl YCTAHOBOK, MCMOJIB3YIOIIMX ra3oBoe
ToruinBo, seasercs KITJl arperatoB u yaenbHbldl pacxos yCIOBHOrO TOIUIMBA HA
eaUHMILY BblpaboTaHHON MPOIYKIHH.

["a3zopacnpencnuTensHble CETH, pesepByapHble W Ga/UIOHHBIE YCTAHOBKH, ra-
30HAMOJHUTENbHbIE CTAHUHH H ApyTHE 06bexThl CYI HOoMmKHB OLITh 3aIpOEKTH-
POBaHbl H [IOCTPOEHBI TaK, YTOORI MPH BOCTIPHATHH HAIPY30K W BO3AEHCTBHH,
JAEHCTBYIOIMX HA HHX B TeYECHME IPEINoaraeMoro cpoka ciyxObl, KOTOpHIi
MOXKET YCTaHABIHBAThCS 3alaHMEM HA NPOEKTHpOBaHHe, ObUMM obecrneyeHnl He-
obxoauMele 1o ycroBuaM 6e30MacHOCTH MX NPOYHOCTb, YCTONYHBOCTE H repMe-
THYHOCTH. He momyckaroTca teMneparypHele U Apyrue jAehopMalMM razonpoBo-
J0B (B TOM 4HClE OT MepeMElUeHHil IPyHTa), KOTOpble MOIYT NpPHBECTH K
HapYLIEHUAM HX LEIOCTHOCTH M FePMETHYHOCTH.

Bribop criocofa npoxnaaxu u Matepuana TpyS JUif ra3ompoBoAa Ha BEIXOJE
u3 'PC cneayer npegycMaTpuBaTh ¢ Y4€TOM IYYHHUCTOCTH FPYHTA M APYTHX
rMAPOreoJOrH4eCKMX yCIOBHH, 2 TAKXKE C YHYETOM TeMIepaTypsl rasa, noJaBae-
moro u3 I'PC.

Pacyer razonpoBoioB Ha NPOYHOCTh AOJDKEH BKIKOYATh ONpeAeNeHHe Tol-
ILMHB] CTEHOK TPYO M COeAMHMTENBHRIX AeTaneii W HanpsxeHud B Hux. [Ipu
3TOM J14 MOA3EMHBIX ¥ Ha3EMHBIX CTaJbHbIX Fa30MpPOBOAOB CIEAYET NPUMEHATD
TPYObl H COENHHUTENbHbIE ACTAIN € TOILIMHON CTEHKH He MeHee 3 MM, 1A HaJl-
3eMHbIX H BHYTPEHHUX ra3oNpOBOJOB — He MeHee 2 MM.

XapaxkTepUCTHKN NPeleNbHbIX COCTOAHUM, KOIPPHLHEHTR HANCKHOCTH IO
OTBETCTBEHHOCTH, HOPMaTHBHBIE U pacueTHbIe 3HAYEHMUA Harpy3OK M BO3JAEHCT-
BHH M HX COYETAaHHS, & TAKXKe HOPMATHBHbIE Y pacUETHbIE 3HAYEHHA XapaKTepH-
CTHK MAaTEpHaJIOB CNEAYET NPUHHMATh B pacueTax ¢ y4eroM TpebOoBaHMii
I'OCT 27751-88 u CHuII 2.01.07-85*.

IIpu cTtpouTenscTBe B palloHaX €O CIOXKHBIMH IE0JOTHYECKHMH YCIOBHSIMH
M CeHiCMHYEeCKUMM BO3JIEHCTBHAMH JOJDKHBI YYHTBIBATHCA CNELMaIbHbiE Tpebo-
Banusa CHull 1I-7-81, CHulIl 2.01.15-90, CH#uII 2.01.09-91 1 npexycMaTpuUBaTh-
ca MeponpuaTHi, ofecneynBalOlide NPOYHOCTh, YCTOHYMBOCTb H TEPMETHY-
HOCTb Ira30IpoOBOJIOB.

CranbRble ra30npoBOALI AOJDKHbI ObITh 32LMIIEHBI OT KOPPO3HH.

ITonzeMHEIe M Ha3eMHbIe ¢ OOBAJIOBAHWEM CTajibHbIE ra3ONpPOBOMN, pe3ep-
syapnl CYI', cranbHble BCTaBKM MOMHITWICHOBLIX Ta30lPOBOAOB M CTalbHbIC
¢yr1spel Ha razonpoBoiax (Aanee — ra3onpoBOAbI) CleAyeT 3aUMIIATL OT MOoY-
BEeHHOW KOPPO3UM H KOPpo3uu OiyXIal0LIMMH TOKaMH B COOTBETCTBHH C Tpebo-
Banuamu "'OCT 9.602-89.

Cranehble GyTnapul ra3ofipoBoAOB HOA ABTOMOOWILHBIMH JIOPOTaMH, Ke-
NE3HOAOPOXKHBIMH M TpaMBaiiHRIMKM MyTsAMM Opu OecTpaHlleiiHoi Npokianke
(npokon, npoJaBrXHBaHHE U APYTHE TEXHONOTHM, pa3pellueHHble K IPHMEHEHHIO)
JNOJUKHB! ObITh, KAK MPaBUIO, 3alIMIUCHL] CPEACTBAMH BJICKTPOTEXHUYECKOH 3a-
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Tl (3X3), npH NPOKIAAKE OTKPBITHIM CIIOCOO0M — H30JIALHOHHBIMH MOKPHI-
THAMH H IX3.

HaaseMHble M BHYTPEHHUE CTANbHbLIC IAa30MPOBOARI CAEAYET 3alIMIIATh OT
aT™MochepHO# KOppo3uH B cooTBercTBHH ¢ Tpebosanmamu CHull 2.03.11-85.

l'azopacnpenenuTenbHble CHCTEMbl TMOCEAEHHH ¢ HaceleHueMm OGolee
100 TrIC. yen. NOKHLI OBITH OCHALLIEHB! ABTOMATH3UPOBAHHLIMH CHCTEMaMH JUCTaH-
IIMOHHOIO YIIPaB/IEHHA TEXHONOIMYECKHM IIPOLIECCOM pacpelieficHus ra3a M KOM-
Mepueckoro ydera notpebnerus raza (ACY TI1 PI). [ina nocenennit ¢ HaceneHuem
meHee 100 Teic. 4en. peieHne 00 OCHAILEHHM ra30pacHPEAC/IMTENbHBIX CHCTEM
ACY TTI PI' npuriMaeTcs 3KCILTYaTHPYIOLUMMH OpraHH3ALIASMH WM 3aKa3YUKOM.

JUil CTPOMTENLCTBA ra3opacnpeienUTEbHRIX CUCTEM JOJDKHEI IPHMEHATE-
CA MaTepHallbl, H3/\eIUs, FA30HCIONb3YIOIIeE H ra3oBoe 000pynoBaHHE MO Jeii-
CTBYIOIIMM CTaHAAPTAM M APYTMM HOPMATHBHBEIM AOKYMEHTAM Ha HX MOCTaBKY,
CPOKH CHYXObl, XapaKTEpHCTHKH, CBOWMCTBA M Ha3HaueHue (00nacTH IpuMeHe-
HMA) KOTOPBIX, YCTAHOBJICHHKE 3THMH JAOKYMEHTAMH, COOTBETCTBYIOT YCJIOBHAM
MX 3KCILIyaTalluH.

IIpHrogHOCTs A1 MPHUMEHEHHA B CTPOMTENLCTBE CHCTEM raszopacrpeseine-
HMA HOBBIX MaTepHaloB, H3/CHHI{, Fa30MCNONB3YIOLIEr0 H razosoro obopynosa-
HHA, B TOM YHCIIE 3apy0exHoro mpou3BOACTBA, MPH OTCYTCTBHH HOPMATHBHBIX
JAOKYMEHTOB Ha HHMX AOJ/DKHA ObITb NMOATBEP)KIEHA B YCTAHOBAECHHOM HOPAAKE
TEXHHUYECKUM cBUuaeTenscTBOM ['occTpos Poccun.

A moA3eMHBIX ra3ompoOBOJAOB CIEAYET NPHUMEHATh HOMUITUIEHOBHIE H
cTaibHBle TpYOnl. I Ha3seMHBIX H HAA3ZEMHBLIX ra3oMpOBOAOB CAEayeT HpHMe-
HATE CTaNbHbIE TPYOBI. [l BHYTpEHHHMX rasolPOBOAOB HH3KOI'O AaBREHMA pa3-
pEeLIaeTCA NPUMEHATDH CTAIbHbLIE U MeJIHbIE TPYOR.

CranpHble OeclIOBHBIE, CBapHble (MPAMOLIOBHBIE M CHUPAILHOLIOBHBIE)
TpyObl M COSAMHRUTENBHBIE ACTANN i [A30pacnpeac/IATENbHBIX CHCTEM HO/DKHbI
OBITL M3rOTOBNEHBI W3 CTAMM, comepxkaltel He Gonee 0,25% yrnepona, 0,056%
cepnl 1 0,046% docdopa.

Buifop Matepuana tpy6, TpyGOnpoBOAHOH 3aMOPHON apMaTypbl, COEAMHH-
TENbHBIX JeTajlled, CBAPOYHBIX MAaTEPHAIOB, KPEMEXHBIX 3JIEMEHTOB M JAPYTHX
CIEAyeT NPOU3BOJAUTE € YHETOM OaBJACHHA raza, AHaMeTpa U TOMUMHBI CTEHKH
ra3onpoBo/a, pacyeTHOH TeMnepaTypsl HapyKHOIo BO3JlyXa B paiioHe CTpou-
TENLCTBA U TEMIEPATYPH! CTEHKH TPYOR! NpH 3KCIUIyaTalMH, PYHTOBBIX H MpH-
PO/AHBIX YCIOBHIA, HANIHYHUSA BUOPALIMOHHBIX HArPY30K.

BennuuHna yaapHoi#t BA3KOCTH MeTajlla TPyO M COSAMHHTENLHBLIX JeTalel ¢
TOJILUHOH CTEHKHK 5 MM M OoJlee Z0/DKHA ObITh He Huke 30 ﬂ)l(/CMz AN raso-
NPOBOAOB, NPOKIAJLIBAEMBIX B PaiOHAX ¢ PacueTHOR TeMmepatypoii Hike —40° C,
a TaKoKe (He3aBHCHMO OT paitoHa CTPOMTENLCTBA) AJIA [a30MPOBOJIOB:

— nasnenueM cBeltie 0,6 MIla, amaMeTpom ceritue 620 MM;

- NOA3E€MHBIX, [IPOKJaAbIBAEMbIX B paHOHaX CEHCMHYHOCTRIO CBHILIE 6

OannoB;
-~ HCIIBITHIBAIOIUX BUOPALIHOHHbIE HATPY3KH;
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— MOA3EMHBIX, NPOKIAALIBAEMBIX B OCOOBIX FPYHTOBBIX YCIOBHAX (KpoMe

cnabomyqyuHHCThIX, cnabonabyxalomux, npocajounnix I Tuna);

— Ha Nepexojax 4epe3 eCTECTBEHHLIE Nperpaasl ¥ B MeCTax NEPeceUeHH ¢

AeJIeIHRIMH JoporaMu obueit ceTH U apTogoporamu I--III kateropuii.

IIpn >TOM BeNMMUYHHA YAAPHO# BA3KOCTH OCHOBHOIO MeTaia Tpyd u coeau-
HMTENLHBIX AeTajlell JOMKHA OnpejaensaThes NPU MHHUMAIBHOHM TeMnepaType
IKCIUTyaTaLMH.

CeapHule coemuHeHMS TpyO B rasonpoBofax MO CBOMM (PU3HKO-MEXaHH-
4YeCKUM CBOHCTBAM M TepMETHMYHOCTH MAONXKHBI COOTBETCTBOBATE OCHOBHOMY
Marepuany cBapuBaeMbIX TpyD. THNBI, KOHCTPYKTHBHBIE 3JIEMEHTH H pa3Mephl
CBapHBIX COCAMHEHHIi JAOJDKHBI COOTBETCTBOBATh ACHCTBYIOMIMM CTaHAAPTaM.
JUiA CTanbHBIX MOA3EMHBIX Ta3ONpPOBOJAOB AOJDKHBI IPUMEHATHCS CTHIKOBLIC M
YIJIOBLIE COCIMHERMA, A MOJMITWICHOBBIX — COEAMHEHHMS BCTBIK HArPETHIM
HHCTPYMEHTOM WM IIPY NMOMOILK AETalleil ¢ 3aKIaAHbIMU 3/IEKTPOHATpeBaTEs-
mH (3H). LLIBEI He HOKHE! KMETh TPELUHH, NIPOXKOroB, HE3aBAPEHHBIX KPATEPOB,
a TaKXe HEJOMYCTHMEIX B COOTBETCTBHM C TpeOOBAHWAMU HOPMATUBHBIX JOKY-
MEHTOB WIM NPOEKTa CMELICHHI KPOMOK, HENPOBapa, BIUIYEHHUH, Nop, Hecooc-
HOCTH TpYO M APYTHX AedeKToB, CHHXAIOMHKX MeXaHUYecKue CBOiiCTBA CBApHEIX
COEIMHEHHIA.

Y xaxkaoro CBapHOIc COEAHHEHHUA HAPY)KHBLIX ra3oNpPOBOAOB AOCMKHO OHITH
HaHeceHo o0o3HaYeHHe (HoMep, KICHMO) CBapIIHKa, BEIIONHUBLIETO 3TO COSNH-
HEHHE.

PasMelieHue CBapHBIX COSAMHEHHN B CTeHaX, MEpeKphLITHAX U B JAPYTHX
KOHCTPYKLMAX 3MaHHIK U COOPYKEHUH He JOITYCKAaEeTC .

I'epMmernuHocTs TPYOONpOBOAHOH 3aNOPHOH H PErynHpYIOLIed apMaTyphbl
(3aTBOpPOB KpPaHOB H 3aJABHXKEK) C YCIOBHBIM mpoxoioM ac 80 MM, ycraHaBmu-
BAE€MOii Ha ra3’onpoBOZax ¢ NPHPOAHEIM ra3oM, JO/DKHA ObITh HE HHXKE Kiacca B,
cebitie 80 MM — He Hibke Kknacca C, a repMeTHYHOCTb apMaTyphl, YCTaHABNH-
BaeMoii Ha razonpoBojax xuakoit dasst CYT, nommkHa ObITh He HIDKe Knacca A
no 'OCT 9544-93.

CTpOoUTENbCTBO M PEKOHCTPYKIHIO Ia30paclipeACIMTENbHBIX CHCTEM CIIEY-
€T OCYIUECTBIATE B COOTBECTCTBUH C MPOEKTOM, YTBEPKACHHBIM B YCTaHOBJICH-
HoOM Ilopazke, a Takxke ¢ yyerom CHuII 3.01.01-85.

Ilpu NpOeKTHPOBAHHH U CTPOMTE/NLCTBE Ta3OpacHpPEACTUTENbHBIX CHCTEM
ClrefyeT MpelycMaTpUBaTh MEPONPUATHA MO OXpaHe OKpYyXalouleil cpelibt B CO-
OTBETCTBUH C ACHCTBYIOLIMM 3aKOHOIATEECTBOM.

I'panulsl OXpaHHBIX 30H Ta3opachpelleNuTeNbHBIX CETeH H YCIOBHA MC-
NONB30BARMSA 3EMEJBHBIX YYACTKOB, pPacnonOXeHHbIX B HX NpeAenax, M0JDKHbI
cooTBeTCTBOBaTh [IpaBWiaM oxpaHbl rasopacnpefeNHTENbHBbIX CeTel, yTBep-
xaeHHuIM [IpaBurenscTBoM Poccuiickoit degeparnm.

PabotocnocobHocTs H 6e30MacHOCTL SKCIUTyaTaLMK ra3opaclpeicauTenb-
HBIX CHCTEM JOJDKHbBI MOMASPKHMBATECA M COXPAHATHLCSA MyTEM MPOBEACHHMS TEX-
HMYECKOro OOCNy)XMBaHMA M PEMOHTA B COOTBETCTBHM C 3KCILTYaTaUMOHHOH
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JNOKYMEHTAlMEH, TeXHM4YEeCKMMU pernaMeHTamy, [IpaBunamu 6e3011aCHOCTH B
ra30BOM XO3fiicTBe, yTBEpKAeHHEIMM ['ocroprexuamzopom Poccum, U apyrumu
AOKyMEHTaMH.

4.6. Bei0op pacueTHoM cxeMbi ceTel H pacueTHbIe HATPY3KH

B xaxoit ceTH MOXHO HAMETHTH OCHOBHBIE HAMpABIECHMS TIOTOKOB rasa,
onpeaeAeMble KOHQUIYpaLHeil ceTH, pacioNoKeHHeM TOYEK NMTaHuA (peryis-
TOPOB H T.A.) H PaclooXeHHeM KPYIHbIX noTpeOuTteneit raza. K xpynHoIM no-
TpeOHTeNAM H B yaneHHble paioHbl [0aya ra3a oObIYHO HameyaeTcs KpaT4aii-
HIMM OT HCTOYHHKA HaNpaBjleHUEeM. DTH Ia30IpOBOIbl ABAIOTCH TPAH3HTHBIMH.

T'azonpoBoatl, HanpaBieHHE KOTOPHIX 6IM3KO K NEPNEHAMKY/IDHOMY IO
OTHOLUCHHIO K TPaH3WTHBIM ra3o0NpOBOAAM H MNpPEIHAIHAHAKOTCA A MUTaHHA
NpWIeralmux K HUM notpeGuteneii, Ha3blBaloTC pacnpegenurensHbiMu. OHH,
B CBOIO ouepelb, NMONYHalOT IUTAHUE OT TPAH3HTHLIX rajonposolos. Takywo xe
poJib BHLIMOJHAIOT U hepuepuiiinle razonposoanl. Mx uenecoobpasio ucnonss-
30BaTh KaK TPAH3UTHLIC BBMJY OTHOCHTERBHO OOJNBLION IIPOTHKEHHOCTH NYTH
TPaHCIIOPTUPYEMOTO ra3a, HECMOTPA Ha TO, 4TO oOllee HanpaBNeHHe HX coBNa-
JlaeT ¢ OCHOBHBIMH HAlpPaBICHHAMM MNOTOKA rasa. 3TH ra3onpoBOAbI TakkKe clie-
AyeT paccMaTpHBaTh KaK pacrpeleuTeNbHbIe.

Tpau3uTHBIe Ia30NpOBOALI AMA BEIPABHMBAHHSA HArPY3KH B pasiuuHble Ie-
PHOABI JKCILUTyaTalMM M UM ofecneueHus HaJeKHOCTH paboThi BceH cHCTEMbI
COEOMHAIOT HECKONMbKMMH MONEPEeIHbLIMH JIHHHAMH. B pe3ynsTare, cETh OCHOB-
HbIX [a30MPOBOAOB NPHHUMAET BMI 3aMKHYTBIX KoJell. 3Ta CeTh U MoABEpraercs
MApaBIHYecKoMy pacuetry. [Ipu pacuere cetel 3aJal0Tcsa HavyanbHbIM H KOHEY-
HBIM HaBjeHHeM. 1A ra3onpoBoAoB BHICOKOTO M CpeIHEro JAaB/eHHA 32 Haualb-
HO€ MPHHHMAIOT BBIXOJHOE AaB/ICHHE ra3zopaclipele/uTelbHON CTaHLMK ropoza
HIH paifona, To ecTb 0,6—1,2 MIla win 0,3 MIla. KoHeunoe naBaeHHe 3amaeTcs
u3 ycnoBuil obecrieyeHus HOpMaubHOH pPabOThHl rasoperyJATOPHLIX HYHKTOB B
Haubonee yaaNeHHBIX Toukax ceTH M obecneyeHHA paboThl razoropenodHbIX
ycTpoiicTB 6e3 npuHyauTENnbHON noaauu Bo3ayxa. Ha mpaxtuke Jum razonposo-
J0B BbICOKOIO AaBJIeHHA KOHEe4HOe naBiieHue NMpuHuMaior pasHsiM 0,15-0,2 MIa, a
A ra3onposoioB cpeaHero aasnenus 0,1-0,12 MIla. Jliasa rasonpoBoiioB HuU3-
KOro [aBJICHUA 332 HAYAJIbHOE JAB/IEHHE HA BLIXOJE ra3operyNATOPHBIX MMyHKTOB
[PHHUMAIOT JaBJIEHHE!

— 3 klla np¥ HOMHHaNBHOM AaBleHHUH Y ra30BbIX Npubopax 2 klla;

— 2 kI1a npu HOMHHANIBHOM JaBJleHHH y ra3osuix npubopax 1,3 klla.

HomuHanenoe nasnenne nepea rasoBbiMM mpubopamu 2 xlla mpunumalor
i BHOBb ra3u(MIMPyEMbIX FOPOJAOB M HaceleHHHIX MyHKTOB MPHPOAHLIM ra-
30M C HHM3ILEH TerwioToit cropanus 33600-40000 kx/M’, a gaBnenue 1,3 xIla
AOMYCKaeTCs NPUHUMATE V1A paHee rasugHuupyeMEIX ropoJaoB U IIOCEKOB.

K rasosoii cetu npHcoeaunmorca Gonslioe yucno norpebureneit, pacmno-
NIOXKEHHBIX Ha Pa3iMYHBIX PacCTOAHMAX APYT OT Apyra. Bemuuuua pacxopa aus
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3TUX NOTpebHTeNeit HEOIHHAKOBA U HEONMpPEAE/IEHHA, T.K. pacXoibl Koiedmorcs
B Pa3/iHYHBIEC YaChl CYTOK.

Ilpu cocrasnenuu npoexTa rasocHalxenns ropoaa pacyeTy noABEPraioT He
BCIO FOPOICKYIO CE€Th, 4 JIMIIL OCHOBHBIE I'a30MPOBOALI, OT KOTOPHIX MOJYYarOT
ra3 pacnpeacluTeNbHBIE JIMHUH, JJOMOBLIE OTBETBIIEHHS M KpYIHbIE NOTpeduTe-
au. B cBsA3u ¢ 3TUM JeHCTBUTENBHLIH YueT COCpPeIOTOYEHHBIX PacXOdO0B, COOT-
BETCTBYIOLIMI BCeM JOMOBBIM OTBETBJACHHAM, Aaxe JIA HeGOJNBIIMX HaceneH-
HBIX YHKTOB BECbMa 3aTpyAHMTeNleH. KpoMe Toro, HeonpeaeneHHOCTb OTJe/b-
HBIX JOMOBBIX Pacxo0B MO BpPEMEHH He AaeT AOCTATOYHO TOYHOH KapTHHEI ra-
3opa3bopa. IToaToMy IpH pacueTe ropoACKMX rasonpoBOAOB HH3KOTO JIaBNICHHUSA
OoOBIYHO NMPHHMMAIOT YCIIOBHYIO pacdeTHYI0 cxeMy rasopasfopa, Ans KOTOpPOH
pacueTHbie pacXoJibl ra3a Ha OTHENBHBIX YYacTKaxX MoryT OuiTe HaineHsl Oosee
npocTo. 1A 3TOro Bech pacxoid rasa ycinOBHO MPHHUMAIOT PaBHOMEPHBLIM IO
JnuHe cetd. CleAoBaTeNbHO, KOMUYECTBO rasa, pacXxoAyeMOrQ y4acTKOM, Npo-
NOPLUMOHANBHO €0 UIMHE. 3Ta YCJIOBHOCTh, KaK IOKa3ajla NPAKTHKa, BIIOJNHE
JOIYCTHMMAa H Ha pe3y/IbTaThl PacyeTa HE OKAa3hiBACT CYLUICCTBCHHOTO BJIUAHHA.
Pacxon, npuxogamuii Ha 1M JUIMHBElL CETH, HA3bIBAIOT YJENBHBIM PACXOAOM M
0003HayaeTCA:

gvo= 2q/2Z1, (4.6.1)

rite g — obumit pacxox rasa, M/u; X/ — o61ias MPOTHKEHHOCTb CETH, PacXo-
AYIOLIKH ras, M.

YaenbHblit pacxoll onpejelsaercd Mo pacueTHoMy pacxoly. Ecau pacuery
NOABEPraeTca yJIu4Has ceTb, TO 2I BbIpaXKaeT MJIHHY YYacTKOB YJHUHBIX ra3o-
NpoBOJAOB. B KpYNHBIX ropojiax ¢ HEOAMHAKOBOW IUIOTHOCTBIO HACENCHHA UIA
PasIHYHBIX PailOHOB ropoJia yAeJbHbIE PacXoibl BLIYHCIAIOT OTASIbHO AAA Ka-
#Joro paiioHa. Takum oOpasoM, B FOPOJCKMX CETAX, PACCUHTHIBAEMBIX 110 METO-
Ay YACABHBIX PacxoJ0B, (akTMYeCKHe TOYKH rasopaszbopa 3aMeHAIOT rasopas-
OopubiMu yuyacTkamu. Ilpu 3ToM oOmMi pacxoi rasa ropoaoM YCJIOBHO
pacnipeieN 0T N0 OTHENbHBIM Y4acTKaM MPONOPUMOHANBHO HX MMHe. Pacxon
rasa [y KaX/A0ro yuacTKa Ha3elBaeTcsi MyTeBbIM pacxoioMm. Benuuusa ero on-
peaenserca yIeJIbHbLIM PacXOAOM M JUIMHOMA yJyacTKa:

On = qpl. (4.6.2)

Kpome Meroaa pacnpeaeneHus obluero pacxosa ra3a fio OTAeNbHBM y4acT-
KaMm NpOoNopUHOHAIBLHO HX JUIMHE, IPUMEHSIOT M APYTHE METOAL!, KaK HaNpUMep,
onpezeNieHue ra300TAa4M KaXAOro Y4acTKa B 3aBUCHMOCTH OT o0cIyXHBaeMoit
MM IUIOILAAH rOpoAa HIH PafoHa U OT IUIOTHOCTH 3aCTPOMKH.

ITpu pacyeTe ropoJCcKMX ra3oBbiX ceTeH OOBIMHO HE BCE KOJIMYECTBO a3a,
NoJaBacMoOro B ropoj, paclpelenseTcs paBHOMEPHO (10 OTHEALHBIM Y4YacTKam
cetd. B ropose Bceraa umeroTcs notpeOHTENH, KOTOpBIE BHIACIAIOTCA (10 IIO-
TpeOieHUIo rasza. K TakuM OTHOCATCS MHOTHE MPOMBIL/IEHHLIE NPEANIPHATHA H
KOTe/IbHbIE, @ TAKXKE KOMMYHAJIbHBIE NPEANPHATUA W ApYTHE. DTHX norpebure-
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neH caeayeT BuIAeaATh U3 oblieH MacCH H B COOTBETCTBYIOLIMX TOYKAX CETH AJS
HMX HaMeyaTb COCPEJOTOYEHHBIE PACXOAbl, COOTBETCTBYIOIUUE (PAKTHUECKHM.
Taxum obpazoM, ropoackas razosas CeTh HMEET CMELIaHHBIH raszopasbop, co-
CTOAILMHA H3 PABHOMEPHO PaClpefie/IeHHbIX H COCPEJOTOYEHHEBIX PacXO/I0B.

Ilpu pacuere ra3zoBoil cetn ¢ HeOONBLIIHMM YHUCIIOM MOTpedOuTeNe, a Taloke
IpH pacyeTe NPOMLIUUICHHBIX NPEANPUATHIA CeTh PacCYUTBIBACTCA 1O AEHCTBH-
Te/IbHBIM PAacXoflaM, COCPEJIOTOYEHHBIX B MecTax OTBeTBIeHHiH. Cniocob pacuera
CeTH MO NSHCTBHTEABHBIM pacxolaM, COCPEHOTOYEHHbIM B OTHENbHBIX ee TOouY-
Kax, Ha3bIBacTCs PAcYeTOM [0 COCPedOTOYEHHBIM pacxojaM. PacueTHble pacxo-
Abl 1A CeTH ¢ HEOONBLINM YUC/IOM OTBETBJIEHHIT OOMHAKOBEI MO BCEH AIHHE
KaXAOro y4yacTKa M paBHbel pacxoly. CocpeloToYeHHOMY B KOHEYHOH TOYKe
Y4YacCTKa, IUNKOC pacXol, NpOXOHALMA 4epe3 AaHHLIH y4acTOK TPaH3UTOM RNA
MMTAHUA NOCJIEAYIOLMX TOYEK rasopasbopa.

Op =Omp + On. (4.6.3)

PacuerHblit pacxod Ha y4acTKe, KOTOpblii HMeeT MEPEeMEHHYIO0 Harpysky,
OymeM Ha3bIBaTH TAKOH MOCTOAHHBIA PacXol, KOTOpBIA 3KBUBAJIEHTEH O CO31a-
BaeMOH IOTepe AaBleHHS COBMECTHOMY JeHCTBHIO NYTEBOIO U TPAH3UTHOTO
PacxoMoB, onpefenierca no Gopmyne:

Qp =Qmp + aQn ’ (464)

rae a — NEPEMEHHBIA KOIGPUUUEHT, 3aBUCALINA OT OTHOLUCHHA TPaH3UTHOIO
pacxoza K myTeBoMy pacxody Qm, /O, 3HadeHHs kodQQUUMEHTa & 1A pa3aIHy-
HBIX OTHOLUCHHH [TPUBEAEHE! B maba. 1.

Tabauya |
3nayenusn koadppuunenra a
Owy / Ox 1/100 1/10 1 10 100
a 0,576 0,565 0,525 0,5 0,5

Ilpu pacyete ra3oBbIx ceTeil 3Ha4eHHA o OOBIYHO MPHMHMMAIOT paBHEM 0,55
win 0,5. B aToM cryyae BeMMUHHY pacueTHOro pacxojia onpeaesIoT no Gopmyne:

Qp =0mp+ 0,550, (4.6.5)

Qp =0Omp+ 0,50, (4.6.6)

OnpeneneHue y3noBHIX pacXOJOB CTAHOBUTCA IPOCTHIM M YAOOHBIM IIpH
NONb30BaHHH PACYETHBIM PAcXOAOM ¢ KoddduiiMeHToM a = 0,5. B 3TOM ciyyae
NyTeBOH PacXold KAXKAOro yvacTKa ACMUTCA MOLOJaM M 3aMEHAeTCA ABYMS CO-
CPENOTOMEHHBIMY pacxojaMu (J,/2, NPUIOKEHHBIMH B HAYaIbHOH M KOHEYHOH
To4kax ydactka. [Ipu a=0,5 B 0b1em Bune:

Oy = 0,520,. (4.6.7)
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3a pacueTHbIH y4aCTOK [IPH pacyeTe No COCPeJOTOYEHHBIM PacXoJaM [pH-
HUMaeTCs JIMHUA, HA KOTOopo# pacxoA noctossed. Ilpu pacyere NO YAENBHBIM
pacxojaM 3a paCYeTHBI YYACTOK NPHHHMAIOT JHMHHIO, PACIOIOKEHHYI0 MEXIY
JBYMS Y3JI0BBIMH TOYKaMH CETH, IIe HET COCPEAOTOYEHHBIX PACX0/IOB.

Ipumep 4.6.1. JlaHkl 0yTeBHle W COCPENOTOUEHHBIE PACXOABL: Opa1 =80 M/,
On12=60 Ml Oz 3=40 M/u; On34=120 My O,2.5=140 M Omns=100 Ml
On3.7=150 M Oscocp=200 Ml TpeOyeTca onpeaelndTh pacueTHHIE PAcXOAnl
Ha Y4acCTKaX CeTH.

Pewenue. CHauana onpeaeniem TpaH3UTHble pacxoasl. Pacuer HaunHaeM ¢
KOHLEBOTQ YYACTKA.

5 Qeocy.

Puc. 4.6.1. Cxema nng onpeeneHHs pacueTHbIX PACXCA0B HA YYACTKAX CETH:
Onp3-a=0; Omp23= Onzat On37. Omp12= Qnsa + Onart Qnzat Quast Oscocps
Omps1= Onaa + Onzat Omaat Onast iz + Ont6t Oscop

Ilo TPAaH3UTHBIM H ITYTCBRIM pacXoliaM ONPEACIACM PACXOAL! YUACTKOB COTH.
Opacu34 = Omp3a+ 0,50,3.4= 0 + 0,5 - 120 = 60 s’/
Opacu3 = 120 + 150 + 0,540 = 290 m’fu;
Opaca1:2= 120+ 150 + 40 + 140 + 200 + 0,5 - 60 = 680 4’/
Opace 41 = 120 + 150 + 40 + 140 + 60 + 100 + 200 + 0,5 - 80 = 850 4/,
Opace3:2= 0,5 150 = 75 a’/u;
OQpacezs = 200 + 0,5 - 140 = 270 s’/u;
Opuce 16 = 0,5 - 100 M/,
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5. TOPOJACKHME SJEKTPUYECKHME CETH

5.1. HCcTOYHHKH H PEXKHMBI IAeKTPOCHa0KeHNA

OnaHUM U3 OCHOBHBIX 3IEMEHTOB I'€HEPAJIBHOIO IUIaHA PAa3BMTHS ropoha AB-
NseTcsa cXeMa ero MeKTpocHabxKeHus, KOTOpas paspabaTeiBaeTcsa KOMIUIEKCHO C
YYETOM Pa3sBUTUS IHEPreTHKHN BCETO IHEPTETUHUECKOrQ PaHoHa.

35-110-220xB

I - 3seno

fci
e 6- IOxBQ

|

T pmi PIlI2

- A - T ——— e —

V - sseno

Puc. 5.1.1. Cxema anexTpocHaGxenua ropoaa:

{ — 3BeHO 3meKTpOCHabKAIOBIAR CETh HANPAHKEHHEM 35 KB H BBHILIE B COCTAR KOTOPO#H BXOIAT, TAKNKE
NMOHHXKAIOIMKE MOACTAHLIMM NHTAaIOMIHe HX NHHuH, /T — 3seHo — awraroman cers 610 KB KaK coso-
KYNHOCTh PACHPEASIHTENbHEIX MOACTaHUMHA; [/ ~ 3BeHo — pacrnpepenutensuas cerb 6—10 kB, ce
nuTanHe ocymecTenaercs or PIT u HemocpeacTReHHO OT LUEHTPOB muTauuA; [V — 3BeHO — Tparic-
dopMaTopHuie NOACTAHUHH PACNPEAETHTENLHLIX ceTelt; V ~ 3BeHO pacnpeneanTensHas cetk 0,38 kB

ITonoGHble cxeMbl NO3BONIAIOT MIPEJYCMATPHBATD APH IUIAHHPOBAHUH FOPO-
Jia WIM MHKpopaiioHa MecTa UId pa3MEIUECHHA JIHEPreéTHYECKHUX COOpYKeHHi
(3C), nonmxaroumx craHumii u tpanchopmaropunx noacranumit (I1C, TII),
NATAIOMMX U PaCcTipe/le/HTEebHEIX JHHH, SNEKTPONPHEMHIKOB H JAPYTHX MC-
TOYHHKOB. COrlacHO CyieCTBYIOIIMM AHPEKTHBHBIM ITOJIOXKEHHUSAM, HACEIEHHBIE
MECTa CHabXal0TCA IEKTpOIHeprueil UeHTPaNH30BaHHO, T.€. OT ACHCTBYIOIIHX B
JNaHHOM MECTE JJICKTPOIHEpreTHYECKHX 00beKTOB (BOIYLUHBIX JIMHHH, JEKTPO-
CTAHLIMH), ABIAIOIUHUXCA IEMEHTaMH SHEProcHcTeM. TONBKO MPH HEBO3MOXHO-
CTH NoZo6HOro nmpucoecauHeHHn TpebyeTcs MPOEKTUPOBAHHE CAMOCTOATENBHBIX
3NEeKTPOCTAHLIMH.

SHepreTHYECKOH CHCTEMOH HA3LIBAETCS COBOKYIIHOCTH 3JIEKTPOCTAHLMHA,
JHEPreTHYECKUX U TEIUIOBHIX CETEH, COCAMHEHHBIX MeXIy co00# M CBA3aHHBIX
ODOIIHOCTBIO peXXHMa B HENpPEPHRIBHOM [IPOLiECCE NPOM3BOACTBA, NMpeobpa3zoBaHus
U pacripe/icicHUs! SHEPrHH.

Pexxum notpebneHus snekTpodHepruH 3aBUCMT OT BMAA NOTpebneHHs
(xOMMYHAJIBHO-ObITOBBIE MOTpeOUTENH, NPOMBILLIEHHbE NPEANPUATHS, 3JeK-
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TpuunMpoBaHHblil TpaHcnopT). KpoMe Toro, Ha pexuM 3nekrponorpebieHus
OKa3plBacT BIMAHME KOJeDaHHE 3INEKTPHUSCKOH HArpy3KM M0 4YacaM CYTOK H
BpeMeHaM roja. B TeueHue CyTOK Harpyska perylapHO CHH)KAaeTCA B HOUHbIE
4achl, 3 B TCYCHHE HEAC/IN CHIDKCHHE HArPY3KH HMeeT MECTO B HepabouHe JHH.

Pacnpenenenue Harpy3ku 3HEproCHCTEMBI MEXIY IEKTPOCTAHLUAMH IIPO-
U3BOAMTCA N0 KPUTEPHIM MHHHMYMa pacxoia TomBa. OCHOBHHIMM MOTpeOu-
TENAMM DIJICKTPOIHEPrHH, BHIpA0aTLIBACMO# Ha JIEKTPOCTAHLMAX, ABIAIOTCA
[IPOMBILUICHHBIE OPEANPUATHA, KIWIHIIHO-ObITOBBIE OOBEKTE], 3NCKTPHOHLUHMpPO-
BaHHLIH TpaHcnopT. YacTh BbipabaTbiBa€MOH JHEPrHM pacxomyeTcs Ha coOCT-
BEHHbIE HYXIBl 31eKTpPOCTaHLMHA. OCHOBHBIM METOAOM PacHeTa ¥ MPOTHO3UPO-
BAaHUA D3MEKTponoTpeOneHus ABIAEeTCA NPAMOH CUET, OCHOBAHHBIM Ha [pHMe-
HEHHMH YKPYMHEHHbIX yJelbHbIX HOpM WiH oDobiIeHHBIX MOKa3aTened pacxona
JNEKTPOJHEPIHH € YHETOM IUIAHOBBIX JAHHBIX [0 PA3BMTHIO OTpacieil HapOAHO-
ro xo3#icTea. [lns NpOMBILIICHHBIX HYXKA Harpy3kH yCTaHABJHMBAlOTCA IIO TexX-
HOJNOIM4EeCKHM AAaHHbIM, a JUIA OCTAJBHBIX PACCHMTHIBAIOTCA NO AeHCTBYIOIIMM
HOPMAaTHBaM.

5.2, CxeMbl H YCTPOHCTBO FOPOACKHX JIEeKTPHUYECKHX ceTel

CucreMa aneKkTpocHabXeHHA ropoja BKSIKOYAeT B cebd 3NeMeHTHl SHepre-
THYECKOR CHCTEMBI, 00ECIIeYUBAIOIUME PACTIPEACICHHUE INEKTPOPHEPTHM NOTpe-
6urenam. K ropoacKuM 3eKTpHYECKUM CETAM OTHOCATCA:

— 3nexTpocHaOxatowHe cetd HanpskenueMm 110 (35) kB u Bhiwe, coaep-
Kalue KoNbLUEBbIe CeTU ¢ noHwxamumy nogctaHuuaMu (I1C), nuuuu u
NOACTaHLMHU I'TyOOKHX BBOKOB,

— pacmpeienuTeNbHble ceTH Hanpsxennem 10 (6)-20 xB, cozepxautme
TpancpopMaTopubie noactarudu (TTI) M mTUMHUH, COEAUHAIOLINE LEHTPSI
nutanun ¢ TI1 u TII mexay coboii;

— pacnpeaenuTensHbie cetd o 1000 B.

K noHmwxaronmm noacTaHMAM OTHOCATCA:

— ropoackue noactaHuuu (35-220 xB), pacnonaraiomuecs B HEMOCPEACT-
BEHHO# ONH30CTH K rpaHULIAM TOPOAA;

— noacTaHUuK rayGokux BeogoB (110-220 kB), coopyxeHHble HEMOCPEACT-
BEHHO Ha TePPUTOPHUU paliOHOB M B NPOMBILLICHHBIX 30HAX KPYTIHRIX Io-
poOJOB;

- TpaHcopmartophsle noactanuuy (10-20/0,38 xB) xoMmyHanbHO-OBITO-
BBIX U IPOMBILIEHHBIX OTpeOUTENe JHEPIHH.

Noacranumu u pacnpenenutenbHble MyHKTH (PI1) o6bruHO coopykaroTca

K8K OT[CJILHO cToAlme 3jauua. [loacranuum riyOOKHX BBOJAOB HalpAXKEHHEM
110 xB u Bblile COOPYXalOTCA B 3aKPHLITOM HCIONHCHHH. [/ OTKPHITBIX Bapu-
aHTOB NOJACTaHUHH NPOBOAAT IIYMO3AIUHTHbIE MEPOIPHATHA, & PacCTORHHUA OT
TI1 no XuasIX JOMOB M KOMMYHRILHBIX COOPY)KEHHIA ONpenesaoTcs aKyCTHYe-
CKMM pacyeToM. B HacTosiuee BpeMs LIHPOKO HCIIOB3YIOTCA CAEAYIOIUHE OC-
HOBHbIE HalpaBICRUA Pa3BUTHA CUCTEM SHeprochepexeHHs ropoJos:

— BHeApEHME MpOIPecCUBHOI cHCTeMEl Hanpskernus 110/10 kB ¢ nepesogom
neiicTByiowux cereit 6 kB na Hanpsxkenue 10 kB u cereri 35 kB Ha Ha-
npsoxenue 110 kB;
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— obpasoBanue ceTH BpeMeHHoOro sjekTpocHabxeHHa ropoaa, obecneuu-
BalOLIeH CBA3b C BHELUHMMM HCTOYHHKAMM [IMTAHMA H LIEHTPaMH IIHTaHHHA
ropoaa 220 xB u Brlite Mexxay coboii;

— OpraHM3alus BHYTPHIOPOACKUX cHcTeM riiybokux BBozos 110 kB;

— npMMEHeHHMe noacTaHuuii 110/10 xB;

— HCnoab30BaHue kabenbHuIX quHuit 110 KB # Bullue ¢ acTMaccoBoil H30-
NALMEIH.

Pemtatomias ponsp 35eKTpodHeprud B obecneueHuH HOPMAJIbHOM XU3HeaeA-
TeNBHOCTH ropoja TpeOyeT BbICOKOH HAJEXKHOCTH 3NEKTPOCHAONKeHMA. Inex-
TPONPHEMHHKH NOTpeOHTENEH AeNATCA Ha TP KAaTErOpUH.

K nepeoii kxamezopuu OTHOCATCA 3NEKTPONPHEMHMKH, NIEPEPBIB 3JIEKTPO-
cHaOxeHHA KOTOPBIX MOXKET IOBJieYb 3a coOOH OmacHOCTb AIA KH3HHU NIONEH,
3HAYMTENbHbIH yuiepd HapoJHOMY XO3AHCTBY, HapyllieHHe (QYHKUHH-OHHPO-
BaHuA 0c000 BaKHBIX INEMEHTOB KOMMYHAJILHOIO XO34HCTBa. JJIEKTpOlpHeM-
HUKM NepBOH KATeropuu AOMKHLI o0ecredHBaThCA 3NEKTPOIHEPruci oT ABYX
HEe3aBHCHMBbIX B3aHMHO PE3CPBHDYIOMIMX HCTOYHHKOB nuTaHuA. [lepepbiB anex-
TPoCHaGXKeHHA OT ORHOTO U3 UCTOYHUKOB MUTAHUA MOXKET OHITH JAONYILUEH MHMLIb
Ha BpeMs aBTOMAaTHMeCKOro BoccTaHOBAeHuUA MuTaHudA. Ocobas [0 HAJAEHKHOCTH
IPYIIIA 3JEKTPONPHEMHEHUKOB NEPBOH KAaTEropHH JO/HKHA NpeaycMaTpuUBaTh IO-
NOJHUTENBHOE [IMTAHUE OT TPEThero HE3aBHCHUMOI'O B3aHMHOIO Pe3epBUPYIOLLE-
ro UCTOMHUKA ITUTAHHA.

Ko emopoii kamezopuu oTHOCATCA NeKTPONPHEMHUKH, TEPEPBIB JNEKTPO-
SHEPTUH KOTOPHIX MPHUBOJUT K MACCOBOMY YMEHBIICHHIO BEHIPAOOTKH MMPOXYKLMH,
MAaccoBbIM MPOCTOAM pabouux, MeXaHH3IMOB H NPOMLILUIEHHOI'O TPAHCIOPTA, Ha-
PYLICHHMIO HOPMANBHOH JEATEHLHOCTH KUTeNel ropoaa. JNeKTPONPUEMHUKY BTO-
po# kateropuy obecneqMBaKOTCA EKTPOIHEPIHEH OT ABYX HE3aBUCHMbIX MCTOU-
HuKoB muTauuA. [Ipu HapymeHHH 37EKTpOCHaOKEHHSA OT OAHOTO U3 MCTOYHHKOB
NUTAHUA JOMYCTUMBL TIEPEphIBbI, HEOOXOAUMBIE Ul BKIIOUEHHS PE3EPBHOIO MHTA-
HHMS JEXKYPHBIM NepcoHaioM. JloMycTHMO NHMTaHHE JNIEKTPONPHEMHHUKOB OJHOM
BO3ayiuHoOH nuHue (BJI) win aByxuenHo#H kaGenbHOit npu obecneueHun aBapii-
HOI'0 PEMOHT4 3TOM JIMHHH 3a Bpema He Doliee CYTOK.

K mpemseii kamezopuu otHOCATCS Bce OCTalbHblE 3NEKTPOINPHEMHHKH, HE
HOAXOAsILKe K epBbiM ABYM. [IuTanne 3THX MPUEMHNKOB JAOIYCKAEeTCs OT OJHOIO
HCTOYHHMKA MHTAHUA NIPH YCIIOBUH PEMOHTA CUCTEMBE B TE€UEHHE HE 00lee CYTOK.

CnoxHocTs BeiGopa U 060CHOBaHHE CXEMBbI INEKTPOCHAGKEHHA FOPOACKUX
Tepputopuii o6yciioBneHa HamuyueM Ha HHX nOTpeOuTeneit Bcex Tpex Karero-
puit. [loBhIlLIEHHE 3TaXXHOCTH AOMOB, pocT OnaroycTpoiicTBa U MHXEHEPHOIo
obecneyerus BEAYT K HENPEPHIBHOMY YBENHYEHHK) JEKTPUYECKHX HArPy30K H
nonu notpebutenci I u 1l kareropwuii.

B ropoaax co3naioT cnoxHble CUCTEMbl 3IeKTpocHatKelnsa, obcnyxuBaro-
IHe BceX noTpebuTenelf, He3aBHCHMMO OT BEJOMCTBEHHOH IPHHAILIEKHOCTH.
OcHoBHOE HanpaBlicHHe B OOCTYKHBAHMU NOTPEOMTENCH 3NEKTPOIHEPTHOH —
obecrieueHne HaaeXKHOCTH H OecniepeGOHHOCTH MUTaHUA, C 3aAaHHBEIMH XapaKTe-
PHCTHKAMH [0 4acTOTe M HanpsbkeHHIo Toka. CoBpeMeHHbIE JIEKTPHYECKHE
npHOOpE! (KOMOBIOTEPH], TENEBH30Pbl, KOHAMLHOHEPb! MOCYAOMOEUHbLIE H CTH-
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pajbHble MALIMHBL M T.A.) O4EHb YYBCTBHUTENbHbI K KOACOAHHIO HANPAKSHHA B
cern. Jdaxe npu pabore NaMn HAKAIMBAHHA CHIDKEHME HANpPMKEHUS Ha 5%
yMeHBIlaeT cBeTOBO# nmoroxk Ha 20%, a nosbliieHne HanpspkeHus Ha 5% He-
CKOJIBKO YBE/IHYHMT CBETOOTAAUY, HO B 2,5 pa3a COKPATUT CPOK CIYHOHI.

Hcnons30BaHHe B TOPOACKUX 3NEKTPUMECKHX cucteMax TpaHcdopmarop-
HBIX TOACTAHLMI PAa3/IMUHOIO HA3HAYEHHS MO3BOJSET ONTUMU3UPOBATH CXEMEI
3NEKTPOCHAGKEHHA, COKPATUTD MOTEPH NPH Nepefaue JICKTPOIHEPTHH, a TakKe
YMEHBILIUTL 3aTPaThl Ha CTPOMTENBCTBO H IKCIUTYaTalMIO CHCTEM JJEKTPOCHal-
XKEHHA B ropojax.

[IpM NpOEeKTUPOBAHUH CHCTEM 3JEKTPOCHabkeHHs HeoOXxoauMo pa3pabo-
TaTb KOHKPETHHIE MPEMIOKSHHA 110 KOMIUIGKCHOMY H PallMOHAJIBHOMY HCIOJIb-
30BaHMIO FHEPreTHYECKHX PECYPCOB H COCTABICHHUIO NMPHHUMIHAIBHON CXEMBI,
ofecneynsaromeii NOTPeOHOCTH MPON3BOACTBAE U HACEISHHS.

B cooTBercTBUH C 3TUM HEOOXOAMMO ClleqyIoLIee:

— 0XapaKTepHU30BaTh JHEPIOPECYPChl, JHEPIETHYECKHE CETH M CHCTEMbI

paioHa;

— BbIABUTh HEJOCTATKH ¥ AMCIPOINOPLHHU B CYIIECTBYIOIIEH CTPYKTYpe 3HEp-
ronoTpetneHus B JHEPIeTHMECKOM XO3SHCTBE H ONpeaenuTh NyTH MX
NpPEOAOICHHUA B [IEPCIICKTHBE; -

— paccyYMTaTh IHepronoTpedneHHe Ha NepBYIO ouepellb U pacyeTHbIH CpoK;

— COCTAaBMTh 3HepretTudeckue 6anaHcsl;

— pa3paboTaTh NMPHHUMIIHAIBHEIE NPETOKEHUA 1O IHEProcHaGKEeHHIO ro-
poxa, NOCEJNKOB, HACEACHHBIX ITYHKTOB, NPOMBIIUICHHBIX IPeINPUATHI,
CEJILCKOXO03AHCTBEHHBIX OOLEKTOB ¥ 30H MaCCOBOIO OTALIXA,

XapaxTepHcTHKa COBPEMEHHOTO 31eKTpOCHabkeHHA BIUTIOYAET:

— noxasatean OOLIero COCTOAHMA 3JISKTPHYECKHX CeTed M CeTeBBIX YCT-
POWCTB; ]

— UCTOYHMKOB 3NEeKTPOCHAOKEHHUA U HX CBA3b C JAaHHOH U COCEXHHMM IHEP-
rocCHCTEMaMH;

— KpaTkuit 0630p pa3BHTHA dHeprocHabGxeHHs B MpoOHIeHIIHe oAbl C yKa3a-
HMEM OCHOBHBIX KOHOMMYECKMUX TMOKa3aTeleidl 3HEProCHCTEMBI U 3JIeK-
TPOYCTAHOBOK;

— CTPYKTYpY NoTpebaeHus o oTpacisM Xo34HcTBa;

— YHOENBHBIE HOPMEI 3JEKTpONOTpeOneHus M oTyeTHhl GanaHc akTHBHOMH
MOLHOCTH U 3JISKTPOIHEPTUN IHEPIrOCHCTEMbL
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6. IPUHIUIIBI PASMEINEHHS IOJB3EMHbIX CETEH
B T'OPOJAX H MUKPOPAHOHAX

6.1. PasMenienue nog3eMHBIX ceTell B NJIaHe

HuwkeHepHble CETH NPOKIAALIBAIOTCH IPEUMYILUECTBEHHO M0 YIMLIAM U J0-
poraM. Jlag 3To#i uenM B momepeuHsiX NpoQWIAX YAHU W A0pOT NpPEeayCMATpH-
BaKOTCS MeCTa /U1 YKIaJKH CeTed pa3nivyHOro HasHaueHusa. Tak, Ha nojaoce Me-
KAy KpacHOH JMHMeH Y JjHHMell 3acTpOHKH YKIaAblBalOTCs KabelibHbIE CETH
(cunoBble, CBS3M, CHIHAIH3ALUMH H AMCNIETYEPH3ALUH), NTOA TPOTyapaMu — Te-
JIOBBIE CETH MY MPOXOHLIE KAHAIbI, Ha Pa3EIMTEAbHbIX 10J0CaX — BOJOIpPO-
BOJA, Ia30oNpoOBOJA M XO38iiCTBeHHO-ObITOBas KaHanu3auua. [Ipuyem npu uwupute
YIIUL B TpeAenax KpacHBIX jauHMiA 60 M 1 Gonee npoxiagxa Noa3eMHLIX CeTeil
npoexTupyerca mo obeuM cropoHaM ynull. PasmellieHne nmoa3zeMHLIX cereii 1o
OTHOLLCHHIO K 3/1aHUIM, COOPY)KSHHSM U 3¢/ICHbIM HACHKACHUAM M UX B3aUMHOE
pacronoXeHHe NOKHBI HCKIIOYaTh BO3MOXHOCTh MOAMBIBA (PYHAAMEHTOB 3/1a-
HHH U COOpYKEHHH, a Taioke oDecrneuMBaTh BO3ZMOXKHOCTH peMOHTa cereii Oe3
3aTPYAHEHUH JABHKEHUA FOPOACKOIO TPaHCNOPTA.
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Puc. 6.1.1. PazmeuieHHe HHXEHEPHLIX CETel Ha MArHCTPAILROH YIHLE ¢ TPAMBAKHONH NONOCOM:

{ — cbopHbie TPYOOTIPOBOAK! THBHEROH KAHANH3ALWH; 2 — NPOH3BOACTREHHBLH BOAONpOBOX; 3 — Tewno-

MPOBOALI; 4 — MarKCTpanbHas NMHUA IHBHEBOH KaHANKIANMK, 5 — PaCHPeNeMTeIHAA CETh BOLONPOBO-

Ia; 6 — rasonpoBo; CPEAHEro AABJIEHHA; 7 — razonpoBo/] BRICOKOTO XABACHHA; & — MACHCTPAaNbLHbY
BOZONPOBON; 9 — X034HCTBEHHO-6bITOBAA KaHANHU3aLNA

Be1bop cxeMBl NpowIaiki HHXEHEPHBIX CETEl B MUKPOPAOHHaX 3aBHCHT OT
penseda U MNaHUPOBOYHEIX pellieHHit. B OTAENBHBIX CAyYasX BO3MOXHO OAHO-
BPEMEHHOE NPHMEHEHHE Pa3AUMHBIX NIPHUEMOB MPOKIANKHY HHXEHEPHRIX KOMMY-
HUKalHH. '

[Ipu cOBMECTHOH NPOKNAJKE HMHXEHEPHBIX CETeH B MOJYNPOXOAHBIX KaHa-
Jlax pasMelaioTcd TaKHE CeTH, KaK BOAONPOBOJ, TEILIONPOBOLl, KaHAIH3aLM,
I[10JIMBOYHBII BOJONPOBO, ropa4yee BoJOCHabx eHue.

I'a3ocHaOXEHHE W HU3KOBOJILTHBIE 3NIEKTPOKabenu peKoMeHAyeTcs mpo-
KNaJbIBaTh OTJAECALHO B CAMOCTOATENBHBIX TPaHILEAX. JTO CBA3AHO CO Ciaeldylo-
HIMMH 0OCTOATENECTBAMH:

—~ COBMECTHas NpOKJagKa B KaHanax snekrpoxabeneii v Tpybonposoaos
penTabenbHa NMUILUBL Ha Y4acTKax, Ile MX TPacchl COBNAAaloT. YCTpoiicTBo
CrelyalbHbIX KaHAMOB TOABKO JnA Mpokiaaaku Kabened He mMoxer OblTh
PEKOMEHJIOBaHO, TaK KaK 3TO MPHUBOAMT K 3HaUMTENbHOMY YAOPOKAHMIO
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EKTPHUECKHX ceTed. PrIThe e He IryDOKMX TpaHIUeH HE BH3HIBACTOCO-
ObIX 3aTpYyAHEHMIA.

— MpPOKJIAJika Ta30BBIX C€Teii COBMECTHO C APYrHMM HHDKEHEPHBIMH KOMMY-
HUKalMAMH AOMYCKAEeTCA TOABKO NPH YCIOBHH YCTPOACTBA IPOXOAHBIX
KaHA/IOB, O0OpYNOBAHHBIX NPHTOYHO-BLITAXKHOM BeHTWIAUMEH. ITH Ho-
NONHUTENbHbIE TpeOOBaHUA NPUBOAAT K 3HAYHTELHOMY IIOBBLIUICHHIO
CTOMMOCTH CTPOUTENECTBA.

Jis npoKnafikH HHKEHEpHBIX ceTelf MOXHO HCNOAb30BaTh KaHAJIB NOKA
sgaHMAMH. KaHabl oA 3AaHHAMH NPOEKTUPYIOTCA C TAaKMM PacdeToM, HToObl
JUIA OOHOM M3 CTEHOK KaHAJIa MOXHO OBUIO HCNONL30BaTh GYHAAMEHT 3MaHU, a
JUI NIepeKpLITHA — NoJ nepBoro staxa. Ocoboe BHHMaHHE AO/MKHO OBITH 00-
pallleHO Ha CAHUTApHBEIe TpeOOBaHUA NPH NMPOESKTHPOBAHHH KAHAIM3AUHMOHHBIX
cereil B MONYNPOXOAHBIX KaHANaX MOJ 34aHHAMH, B MojBanax sganuit. [ng obec-
TneYeHrA ITUX TpeGoBaHMUH JOKHO BIMOJHATHCH CACAYIOUIHE YCIIOBHUA:

— KaHaIbl HE AODKHEI HMETh BXOJO0B M3 JKHIBIX M MOACOOHBIX NOMCUICHUMH

3AAHHIT;

— TpyOOnpoBOAKl KaHaNW3alMH HeoOXOOUMO BEIIOJNHATH U3 HAMOpHLIX He-
MeTaJUTHYecKuX Tpy6 (acOecToLeMEHTHBIX, [UIACTMACCOBLIX), ¢ cobinome-
HHEM NOJIHOH FePMETHYHOCTH COSAMHEHUIA;

— ycTpoicTBa 1A NPOYMCTKH KAHATH3ALMOHHDIX JMHUHA CIEAYeT BLIHOCHTH
3a MpeJebl 30aHUM;

— MPHUTOYHYK) BEHTHAAIMIO xanamtzauuonuon ceTdH HeoOXOAMMO YCTpau-
BaTh MYTEM YCTAHOBKH BEHTHIALHMOHHBIX PELICTOK C HAPY>XKHOH CTOPOHBI
LIOKOJIA A0MA;

— Tpy6ONpoBOAL! TEILIOCHA0KEHHS M ropA4ero BOKOCHaGXeHHs HeoOXxomM-
MO BHIIIOJIHATh U3 CTAIBHBIX TPYO Ha CBapKe C I'HApPaBIHYECKHM HCILITa-
HUEM Ha MOBLIICHHOE AABICHHE;

— 3aMIOpHaf M ApyTad apMaTypa Ha BOJOPOBOJHBIX H TEIUIOBBIX CETAX AODK-
Ha BEIHOCHTCA 32 IpeAekl KaHaua.
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Puc. 6.1.2. TTpoxknanka HHKEHEPHBIX ceTel NOA K PAAOM CO 3AHHEM B NMOABANAX:
1 — Tennonpoeoznl; 2 — TenedorHbe Kabeny; 3 — MAMCTpaIbHLIE TPYGONPOBOR XONOAHOMN BOROCHAGKE-
HHuA; 4 - InexTpokaleny; 5 ~ marucTpamsHsie TpyOonpoBoAb TenIOBOH ceTH; 6 ~ TpyGonpoBoaLl
ropayero soAocHatKeHHA; 7 — BOAONPORO XONOIHOMK BOALI; 8 — TPyOONpPOBOAW KAHANHIALMHOHHEIC,
9 — npenax
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IIpuMep pacrosioXeHusa B IUIaHe NOJA3EMHLIX HIDKCHEPHBIX ceTel noxasaH
Ha puc. 6.3.1. B npun. 6, mabn. 6.1 naHbl pacCTOAHHA MEXKAY OTACABHBIMH BH/la-
MU HHXCHEPHBIX ceTei.

B npun. 6, mabn. 6.1 npuBeaeHn pacCTOAHUA MEXIY KHOKCHEPHBIMH CETAMU
OTHOCHTEBHO OPYT ApYTa.

ITepeceuenue TpyOONpPOBOAOB € KENCIHOXOPOKHBIMH K TPaMBalHBIMH My-
TAMH, 8 TakKe aBTOZOPOraMH, KaK IpaBUIO, JOMKHO MPOXOAUTS NoA yriaoM 90°.
IIpu coorBercTByIOIEM ODOCHOBAHUM AOMYCKAECTCA YMEHBLIICHHE yIna mnepece-
yeHHA A0 45° B Tex cnydasx, Korja NepecekaroTcs BOAHbIE MPErpalsl, aBTOMO-
OMAbHBIE AOPOTH, TPaMBAHHEIE ITYTH, OTAEABHBIC 3JaHHA U COOpYXeHHA, H 60°
NpK NEPEeCEYCHHH COOPYKCHHI METPONOJIMTEHA M XKeJe3HBX aopor. Ilogsemuoe
IepeceyeHne MHXCHEPHbIMH CETSMH JXKEJIE€3HBIX HOPOT JOUKTYET CleAyIOLIHe
HaHMEHbIIHE PACCTOAHHSA N0 TOPH3OHTAH B CBETY:

— JI0 CTPEJOK H KPECTOBHH KENC3HOAOPOXKHOIO IIYTH H MECT NMPHUCOEAHHE-

HHS OTCACHIBAIORIHX Kalene# 3nexTpupuImMpoBaHHbIX gopor — 10 m;

— JO CTPEJOK H KPECTOBHH JKENC3HOAOPOKHOIO MYTH NPH MYYUHUCTHIX
rpyHTax — 20 M;

— A0 MOCTOB, TpyO, TOHHENEH M APYTHX HCKYCCTBEHHBIX COOpYXeHHif Ha
HENEIHbIX goporax — 20 M.

ITpoxnaaxa MHXXEHEPHBIX ceTell MpH MOJ3EMHOM NEPECEYEHHH KEJICIHBIX H
aBTOMOOHJIBHBIX JOPOT, TpaMBailHbIX MyTeil M JIMHHH METPOIIOJIMTEHE MOXET
OCYIICCTBIATECH:

~ B KaHalax IpH BO3MOXHOCTH MPOM3BOACTBA CTPOHTENBHO-MOHTAXHBIX
paboT H peMOHTHBIX paboT OTKPBITHIM CIIOCOBOM;

— B QyTasapax NpH HEBO3MOKHOCTH NMPOH3BOACTBA pabOT OTKPBITHIM CIIOCO-
6oMm, amHe nepeceyeHus A0 40 M H BO3MOXKHOCTH obecriedeHHs no obe
CTOPOHBI OT NEPECEUCHUS NMPAMBIX YYaCTKOB Tpacchl muuoi 1015 M;

— B TOHHEJIX B OCTAJILHEIX CAYYasX, a TAKXKe Npu 3arayOleHnn OT NoBepX-
HOCTH 3€MJIH J0 NepeKkphiTHe KaHana (pyriiipa) = 2,5 M.

Paccrosanue B miaHe ot obpe3a QyTigpa, a B ciiyyae YCTpOHCTBa B KOHLE
¢yTidpa KOJIOALA OT HAPY)KHOM NMOBEPXHOCTH CTEHbI KOJOALE, YCTAHABIUBAETCA
CEeAYIOLIHM 00pa3oM:

— IIpH [epeceyeHrH KeNe3HsIX Jopor — 8 M OT ocH KpaiiHero nyty, 5 M or

NOJOLIBbI HACKIMTH U 3M OT OPOBKM BHIEMKH M OT KpailHUX BOXOOTBOAA-
IUHMX COOPYXKEHUMN (KIOBETOB, JIOTKOB H APCHAXKEH);

— MpHU NepeceuyeHUH aBTOMOOHIBHBIX AOpor — 3 M OT OpOBKH 3eMJLTHOTO
NOJIOTHA WIK NOJOILIBBH HAachilK, OPOBKH BLIEMKH WIM APYToro BOJOOT-
BOJIHOI'O COOPY>KEHUA.

BHyTpennnit auameTp ¢QyTadpa npH IpoOKIajxe B HEM JHHHH BOJONpPOBO-
JOB, TeIUIONPOBOAOB U KaHAIH3aLUMH NpHHHMaercd Ha 200 MM Oonbllie Hapyx-
HOro AMaMeTpa NPOKAaAsIBacMOro TpyOoOnmpoBOAa WIH HAPYXKHOIO AHaMETpa
TEIUVIOU30/1ALMY HA TeIL10BbIX ceTsX. [Ipu nepecedeHnM rasoBbiX ceTeil ApyruMu
CETAMM Ha IOC/EAHHX HA pPacCTOAHHH A0 15 M npeaycMaTpHBalOTCA YCTPO{iCTBa
ans orbopa npob Ha yTeuky rasa.
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6.2. Pasmemienne HHXEHEPHBIX CeTedl B BePTHKANBLHOH NJIOCKOCTH

Ilpu nmogsemuoit yKIagke HHKEHEPHBIX ceTeil AoKHE coOMmoAaTscs pac-
CTOAHMUS HE TOJBKO B I'OPH3OHTAJIBHOH, HO U B BEPTHUKAILHOH IUIOCKOCTH Kak
MEXIY CEeTAMH U COOPY)KEHHAMM, TaK MU MEXAY caMMMH ceTaMu. Ilpoxnanka
Tpy6ONpOBOAOB, TPAHCIIOPTHPYIOIKX XO3AHCTBEHHO-NUTHEBYIO MAH CTOMHYIO
BoAY OHITOBOrO WIH NPOHU3BOACTBEHHOTO NMPOMCXOXKIAECHHA, B CEBEPHBIX H LICH-
TPaIbHEIX palioHax CTpaHbl NMPOM3BOAUTCA C YYETOM INIyOMHBI [IPOMEp3aHHA M
TEMIepaTyphl TPAHCIOPTHPYeMOH Boabl. B 10xkHbIX paiioHax ctpansl rnyOuna
3aJ10KeHUA TpyOOmpoBOAOB omnpefnensiercd ASHCTBHEM BHEUIHHX Harpy3oK oOT
TPAHCIIOPTa M BO3MOMKHOCTBIO HarpeBaHus BOAbI B TpyOompoBogax B JieTHee
BpeM4.

C yueroM 3TUX BO3ACHCTBMI HaMMEHbIIas I'MyOHHa 3aM0%EeHHA NMPUHUMA-
erca He MeHee 0,5 M. Kpome 3Ttux ycnoBuii Ha rimyOuHy 3anoxeHHs TpyOonpoBo-
OB OKa3bIBalOT BIMAHME W caHuTapHule TpeGoBaHus. Tak, BOZONIPOBOAHKIE JIH-
HHH C BOAOH XO3AMCTBEHHO-NIMTHEBOIO Ha3HAYEHUA BCErAa pa3MellialoTca Bl
KaHAJM3aLHOHHLIX TPYOONPOBOAOB, 2 Takke TPYOGONPOBOAORB, MO KOTOPLIM IIe-
PEKAuUBAIOTCA ALOBHUTBIC W AypHONaxHyllue kHAKocTH. Pacctosnue B cBety
MEXKAY Ha3BaHHLIMH TPYyOONPOBOAaMH AODKHO OBITh HE MeHee 0,4 M.

HolryckaeTca B HCKIIIOUUTENbHBIX C/IydasX BOJAOMPOBOAHBIC JMHHM NPOKIA-
ABIBATH HIDKE KaHATH3ALHOHHBIX NPH COOMIOAEHHH CIEAYIOIIMX YCIOBHIA:

— BOJAONPOBOAHBIE THHHH JODKHBI ObITh K3 CTAIBHBIX TPYC;

— Tpy6el BoaomporoAa HeoGXOAMMO 3aKmOYaTh B (YTIApPHI, [PH 3TOM
PacCTOSHHE OT CTEHOK KAaHANM3ALMOHHBIX TpYO no obpesa dyriapa
JIOJDKHO COCTaBJIATh He MeHee 5 M B IVIMHHCTHIX I'PYHTax M He MEHee
10 M B necyaHbIX, IPaBEJIMCTRIX U APYTHX KPYNHOONOUYHbIX IPYHTaX;

— KaHaJu3alUOHHEIE TPYOONpPOBOAKl B MECTaX MepeceueHMA MpOKIIabl-
BaIOTCA K3 YYT'YHHbIX TpY0;

— [OMYCKaeTcs IMpOoKIaiKa BOAOMPOBOAHLIX BBOJOB AHAMETPOM O
150 MM HIDKe kaHANH3aLMOHHBEIX Oe3 yCcTpoicTBa QYTIAPOB, €CIIH pac-
CTOAIHHE B CBETY MEXAY Tpybonposoaamu 6yaer Gonbuie 0,5 M;

— TEIUIONPOBOJAbl OTKPBITHIX CHCTEM TEIUIOCHaGXeHHA H TpyGONpOBOXLI
rops4ero BoJOCHaO)KeHHs paspelnaeTcs NMPOKIaAbLIBATE HHXKE WIH BhI-
e KaHAMH3ALMOHHBLIX CeTel, ec/iM pacCToAHHE MEXIy HHMH Oyaer co-
CTaBMATE He MeHee (0,4 M.

PacctosHne Mexay TpyOonmpoBojaMu pazIM4YHOIO Ha3Ha4eHHA NMPHHUMACT-
ca paBHbBIM 0,2 M, 32 MCKIIOYEHHEM (KaK YxKe yKa3blBaIOCh). BOJOMNPOBOAHBIX,
NepeceKaloMXCA ¢ KaHANH3aUHOHHBIMU H Tpy6ONpoBOAaMyU SAOBHTHIX M Jyp-
HONAXHYLIMX XKHUAKOCTEH.

Cunosele xafenu u xabenu cBA3M MNPOKIANLIBAIOTCA Bhlllie TpyOONPOBOAOB
NpH cOONMIOASHUH MEXAY HUMH CNEAYIOWIUX PACCTOAHUM:

— MEKAY CWIOBBIMKM Kabensmu 1o 35 kB u kaGenamu cBsa3u u TpyGonpo-
BoaamMu — (,5M;

— 1o ke 110-220 kB u tpybonporogamu — 1 M.

Ipoxnanka TpyOonpoeonos H dieKkTpokabeneit NoJ *eIe3HOAOPONKHLIMH K
TpaMBaiiHRIMH MYTAMM (CYHTAA OT NOAOIIBLI PeibCca) HIH ABTOAOpOraMu (CUUTas
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Do Bepxa TpyOnl, QyTmsipa Wi 3nekTpokaGeld) OoCyIIECTBAAETCH Ha IyOuHe
1,0 M npH oTipaITOM criocobe npouzsojacTBa pabor u Ha raybuse 1,5 M npu 3a-
KpHITOM (NpOaaBnMBaHHe, TOPH3OHTANbEHOE OypeHHe WK IMTOBAA MIPOXOAKA).

PasgenpHas npoknazka TpyConpoBOAOB MPEANONaraeT MOHTAX Pa3fHMYHBIX
cereif He3aBHCHMO JPYT OT Apyra W B pa3zHoe Bpems. CieJoBaTeabHO, I8 KaX-
JOTO OTAENBHOTO CiIydas HeoOXoOHMO OyZeTr Npou3BOANTE 3eMILHbIe paboThl
CBA3aHHBIE C PHTHEM TpaHuweii. Takas nmpoxnagka uesecoobpa3Ha, Koraa mpouc-
XOAHUT 3aMEéHa CTaphiX OTCAY)KHBIIMX ceTeit Ha HoBble. PaboTsl noxobGHoro pona
NpPOM3BOAATCA NMPU PEKOHCTPYKUMH HHXKEHEPHBIX ceTeil B roponax. PasgenbHas
npoknaaka Tpebyer GONBIIMX pa3puIBOB MEXAY TPYOONPOBOJAMH H B LEJIOM
OonswHMx 00BeMOB 3eMnAHLIX paboT. Takoit BUA NIPOKIaAKH MOXKET HMETHh MECTO
TAaKKe TOTJA, KOrJa paboThl OCYIECTBIIOTCA Pa3HbIMM CTPOHTENbHBIMU Opra-
HH3ALHMAMH B HECOTJIACOBaHHbIE CPOKH H HEPEAKO PAaCTATMBAIOTCH HA JJIHTEsb-
HOe BpeMA. B TakoM ciyuae HapylwlaeTci HOpPMAJIbHOE NEUIEXOAHOE M TpaHc-
NOPTHOE JBH)KEHHE HA YJIMI[AX.

IIpH CTPOHTENBCTBE KWIbIX KOMILIEKCOB, KBapTanos, MHKpopaiioHos Gonee
npUeMiieM H leflecoobpa3eH COBMEMICHHRIH cmocol MpoKIafkH NOA3EMHBIX ce-
Teil B oAHOM TpaHmee. [IpakTHKa CTpOHTENHCTBAa MOKAa3bIBAET, MTO CTOMMOCTD
NpHU COBMELICHHOM NpOoKIaake TpyOONpOBOAOB B OAHON TpaHLIEE 110 CPABHEHHIO
¢ pa3zensHoH npoknaakoii gemesne Ha 15-30%. IIpu coBMeleHHON mpoKiIaake
TpyOONMpOBOAOB B OAHOH TpaHllee MX pa3MELIAlOT NMapaUleNbHO APYT APYTY, 3a
HCKJIIOYEHUEM KaHAIM3al|M, IpUYEeM YKJIOH JUIN BCeX JHHUI HasHavaeTcs Oofu-
HakKoBHIM. PaccTosHus MeXay ceTaMH Ha3Ha4alOTCd MHHHMAIBHBIMH, YTO CHH-
’aeT CTOMMOCTb CTpoHTenbcTBa. MHOrAa, Kak AMKTYIOT HAM TEXHHYECKHE YCIIO-
BMA, MOHTQX MHXEHEPHLIX CETeH NPOM3BOAMTCA B KOJUIEKTOpax (MPOXOAHBIX
kaHanax). Taxkyo Npoxknaaky peKOMEHAYETCA OCYLUECTB/ATH B CIEAYIOLIHX CHy-
yanx:

— CBepXy CHJIOBbIe KabeiiH, Hike Kabenud CBA3H M BHU3Y BOAOIIPOBO/IBL.

Ilpu onHOpAAHOM PacNONIOKEHHH — CBEPXY MPOKIAABIBAIOTCA CHIOBLIE Ka-
Genu, noa HuMK xabesln CBA3H, HIDKE TEIUIONPOBO/iLl M BOAOIPOBOALI. Boxonpo-
BOJIHbIC JIMHHM PacloaraloTcs Bcerza Hike TeILIONPOBOAOB U Kabeneii.
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Puc. 6.2.1. Conmemiensnlii cnocof npokaagki noA3eMHbIX cereli B oHo#i Tpaniee:
1 - rasonpoBoz HH3KOro AaBlieHud; 2 ~ ra3onpoBOA BLICOKOTO AARIEHHS; 3 — BOAONMPOBOLL.
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Puc. 6.2.2. CosMeliieHHbIH criocob Mpoknaaky NoA3EMHBIX cetelf B 0AHON TpaHwSe:

1 - xabenp Ha Hanpmxenue 35 kB; 2 — xenesoberonnan nuura; 3 — kabens Ha 10 xB;
4 — KOHTPONLHBIC KaOeNH; 5 — MATKHHA TPYHT HAH NECOK.

IIpu npoxnanke xKaGeNbHRIX JHHUH B 3eMiC B COOTBETCTBUH C NpaBHIAMH
ycTpoiicTBa 3aekTpoycTaHoBoK (IIY3) ycraHnaBiupaioTca OXpaHHBIE 30HBI HAX
KabeseM (OXpaHHas 30HA ONpeAeNseT MOMOCY 3eMIM HA KOTOpPOM 3alpeileHhl
cTpouTenbHble paboTel Oe3 pa3zpenieHns 3NEKTPOCETEBRIX NMpeAnpUATHii). Buabr
kaOeNbHOH KaHanu3auud — puc. 6.2.3.
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Puc. 6.2.3. ITpoxnanka kabenbHOMH KaHANTH3aLUMK B KaHAAX
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3. 3axnaadnar demans
Kabenohotl KORCMpYRHY

Puc. 6.2.4. lTpokaagka xabenbHOA KaHAIM3AUMK B TOHHEIAX

Tenedonusie xabenbHble CETH ABIAIOTCA HEOOX0AHMOH MPHHALICHKHOCTHIO
ropoickoro xo3aicrsa. OCHOBEI IIPOKIAAKH YCTPOHCTBA ITHX CETEH COBIAaJaloT
C NMPHHIMIIAMH [TOCTPOCHHS CHIOBBIX 3JIeKTpHuecKHX ceteH. [Ipoknanxa Tpacchl

117



ropoackoit TenedonHod cetn I'TC npexycMaTpuBaeT MOHTaX Tpyb6onpoBoOAOB,
KaHAJIOB M IKCIUTyaTauuu Kabenei ceazn. OcHOBHEIM anemenToM I'TC gBisores
noA3eMHbie TpyOONPOBOARI, NPOKIAALIBAEMEIE MO MEINEXOAHEIMU H ITPOEIHKUMH
yacTaMH yiauu. TpyGonposoan coGHparTCa M3 OTAENBHEIX Tpy6 win G10KoB €
o0IKMM KOMHYECTBOM OTBepcTHit (xaHanos) OT 1 1o 48 u 6onee. Ilo Tpacce Tpy-
OonpoBOABl pasAeAlOTCA Ha OTACAbHbIE Y4aCTKH (mponetst) JimHo# a0 150 M,
coequHAeMble Mexay cofoit moa3eMHbBIMH CMOTPOBEIMH KojofiaMu. B xabens-
Ho# xaHanuzauuu I'TC ucnonb3ywrcd, 6eroHHblE TPYOb!, NTOAUITIICHOBHIE TPY-
661, OII0KH U3 HECKOJIBKHX pAROB OETOHHLIX TPyO.

ITpu pa3paGoTke NMPOEKT2 KOHKPETHOro 06BEKTA ONPENEAIOTCA THII KONOI-
ua (¢ y4eTOM NepCreKTHBH pa3BUTHA kabenbHOil ceTn) U crmocobbl rUAPOU3OIA-
MK M NPEJOTBPAILleHHS pa3pyLICHHs KOJOALEB B MPYHTaX, MOABEPKEHHBIX pa3-
JTHYHBIM CMELCHUAM.

KaGenpHsie TesntedoHHbIE CETH BHINOIHAKTCA TAKXKE Ha cToabax JHHHUHA cBA-
3i. Takas JMHHMA CBA3M HauWHaeTcA ¢ KabenpHOH onopel, 06OpyAOBaHHOH Ka-
OenbHbIMM AIMKaMH M KabenbHOH! mnowaaxor. Onopsl THHHH yCTaHaBIHBAIOT-
cd Ha MNeIleXOJHOH YacTu yiaul, a kabenb MOABELIMBAIOT HA CEMMKWILHOM
ctansHoM kaHate. Ilpu nposegennn I'TC mo xpsimam AOMOB M UIA NOOBECKH
pacmpeeNHTebHEIX Kaleneil nNpuMeHAIOT cToeyHele nAuHMM. JlTHHA mnpoiaera
MEXIY ONopaMH He AokHa npeBsiluaTe 80 M. Jlna kaxaoi croeuHoi omopsi
npexycMaTpHBaeTca GezonacHbiif noaxon ¢ paboueit miomanxoii AA mposede-
HUA PEMOHTHO-BOCCTZHOBHTENbHBIX pabor. Beox xabeneit B 3aanue 0T ropod-
ckoif ATC ocyiecTBnsercs 0T pacipeaeUTeNbHbIX Ka(OB, WIH HEMOCPEACT-
BeHHO OT KOMMYyTauuoHHoro mura ['TC. OH MOXeT ObITE NMOA3EMHBIM HIIHN
BO3JYLUHBIM.

6.3. OcobennocTi 06ciIef0BAHHA HHIKEHEPHbIX KOMMYHRKAIHH
B CTAPOH KHJIOH 3acTpoiiKe

UnxxeHepHOe Kn3HeoDecnieyeHHE COBPEMEHHOIO rOpofla U HACENEHHOIo
IIYHKTA MpeAHa3HayeHo WA CO3AaHUA HeODXOAUMEIX CAHUTAPHO-THIMEHHUYECKHX
H XoM(OpPTHBIX ycioBuil ObITa H TPYAOBOH ACATENBLHOCTH HaceNeHHA, KOMMY-
HAIBHBIX, KyJIbTYPHO-OBLITOBBIX M NMPOMbBILUIEHHBIX MpeanpusaTui. MrxenepHoe
ofopynoBanue BIOYaeT B ceOf cucreMbl BogocHaOmeHUA, KaHaTH3alMH, Tell-
NOCHaOXeHus, razocHa0xeHHd, JIeKTPOCHAOXeHUs, CBA3M, OCBEICHHA, CaHH-
TapHOM OYHCTKH K APYTUX BUAOB OJAaroycTpoicraa.

Ha Buibop cTpaTernu peKOHCTPYKI{HH I'OpOACKOH 3acTpOHKH 60JibIIOE BHH-
MaHHe 0Ka3blBalOT MHKCHEPHbIE KOMMyHHKalmH. VX TexHudeckue mapaMeTphi,
du3nueckuit M3HOC, MOIIHOCTh H MPONYCKHAaA CNOCOOHOCTb, NPEAONPEAEIAIOT
PEKOHCTPYKUHIO WIH MOJHYIO MOACPHM3aLHI0 06BEKTOB C MOJHOK WM 4acTH4-
Ho#t 3aMeHol cereil. OCHOBHAA CIOKHOCTB IPOBEJCHUA PEKOHCTPYKTHBHbLIX M€E-
POIPHATHIL 3aK/II04aeTcd B 3HAUYUTENIBHOM M3HOUIEHHOCTH CeTedl M COOPYKEHHi
HIDKCHEPHBIX CHCTEM B rOpPOAaX H HACENICHHBIX NMYHKTaX, a Talkke OTCTABAHHE
MOIIHOCTEH U MPONYCKHO# crocoOHOCTH OT MOoTpebHOCTEHA.

U3BecTHO, uTo Mobas TexHUueckas cCUCTEMA HMEET CBOM XU3HEHHBIH LIHKIL.
OH COCTOMT H3 3TANOB. NPOEKTHPOBAHHME, H3TOTOBJICHHE, MOHTaX, MYCKO-
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HajagKa, 3KCIVlyaTalusi, pEMOHT, PEKOHCTPYKuua. Ha mepBoM 3Tane 3aknajinl-
BAlOTCA BCEé OCHOBHhIE MAapaMETpPhl CHCTEM HHKEHEPHLIX KOMMYHHKauuit. Ha
BCEX MOCJICAYIOIIMX JTanax 3TH MapaMETphl, KaK NPaBKI0, MOTYT TOJBKO MMOHM-
xatbca. [IpuueM Ha drane 3xcwryaraumu (Haubosee NIMUTENLHOM [EPHOAE KU3-
HEHHOTO LMKJIA) MPOSBASAIOTCA BCE NMOCAEACTBMS OIIMGOK B NMpoekTe, Ae(peKToB
H3TOTOBJICHHA H MOHTAXa.

K uncny ocobeHHocTelt ob6cnenoBaHua HHXKEHEPHBIX KOMMYHMKALMA MOX-
HO OTHECTH cAexyloLlee:

— MepexoA K KONHUECTBEHHLIM KPUTEPHIM OLEHOK.

— MCMOJb30BaHUE MPUHIMIOB CHCTEMHOI'C aHAIH3a.

— Y4€T BO3ACHCTBUA Cy4aHHbIX GaKTopoB.

Xunvie njoma, KOTOpEIE BO3BOAWIHCH, B 50—60 rogax HyxIaioTCA B DEKOH-
CTPYKLIMH, B CBA3H C H3MEHEHHEM HOPDMATHBHOH 0a3bl H YCTapEBIIHX HHXKEHEp-
HBIX CHCTEM M 00OpYydOBaHHA. PeKOHCTPYKLMA BO3MOXHA Nocie obciaeoBaHHA
KOHCTPYKLMH 3AaHHH W BCeX HH)KEHEepHLIX KOMMYHHKauuid. BMecTe ¢ T€M H ca-
Ma CHCTEMa HHXKeHEPHOIo ofecneyeHus HYXKIAeTCA B Pa3BHTHM H COBEPILEHCT-
BoBaHHH. Heo6x0AHMOCTE B PEKOHCTPYKUHH BOSHUKAET B CASRAYIOLUHX CAYHasdX:

— IIPH MPOBEACHHU PEMOHTHO-BOCCTAHOBHTEJIBHBIX pa0OT Ha CeTAX WM CO-
OPY)KEHUAX C NPHMEHEHHEM HOBHIX MaTepUaIoB, JHEprocOeperarouIHx
TEXHOJIOTHI H HOBOrO 000pyAOBaHMA;

— MPH U3MEHEHHH XapaKTepa MPEeIOCTABAACMBIX YCIYT HACCICHHIO;

— MpH N3MEHEHHH QYHKUHMOHANLHOIO COCTABA 3aCTPOHKH TEPPHTOPHH H KakK
CJIEACTBHE HOBBIX TpeGOBaHHI K HHXESHEPHOMY 00€ecIeYeHHUIO;

— [IpH CTPOUTENLCTBE OOBEKTOB HIIH COOPYXKEHHH, a TakKe PEKOHCTPYKUMH
MMEIOIIHXCA ¢ H3MEHeHHEeM 00beMOB WIH TpebyeMOro KauecTBa HHKE-
HepHoro obecneueHus.

[Ipu obcneaoBaHHH MHKEHEPHhHIX KOMMYyHHKauuii HeoGxoaumo, yTobsl 3a-
Ka34yHKH NpeJOCTaB/UIM JOCTATOYHYK) HMCXOAHYI0O HH(OPMALMIO IO CYILECT-
BYIOIMM CETAM TEIUIOCHAOXeHHA, ra3ocHabxXeHUA, BogocHabxeHHa U KaHaIH-
3al1H, IEKTPOCHAOKEHUS, CBA3H U PANMO, HNEKTPUUECKHM CETAM, HADY>KHOMY
3JIEKTPOOCBEIEHHIO, CIUIOBOMY obopyaoBaHuio. Hanpumep, 41s cHerem Teruio-
cHabxeHHsA HeOOXOAMMO yKazaTb HCTOYHHK TEIUIOCHAOXKEHHA, napaMeTpnl Tell-
JIOHOCHTeNIeH, MeCTO NOAKIIOYEeHHd, cnocol NMpOoKNagKH TeIloBhIX ceTed. Jns
ra3ocHa0)KeHUs HJaB/ICHHE, MeCTO MOAKMOYeHHA H T.&. [lonyuuB mauHble y 3a-
Ka3uMKa N0 HHXXEHEPHLIM CeTAM H NpoH3Beld obciesoBalue, U NPOaHATH3IHPO-
BaB, MOXHO YCTAHOBHMTb KaKU€ MHIKEHEPHBIE CHCTEMbl B IEpHOA AaTbHeHmIei
IKCIUTyaTallMHd MOTYT [PHBECTH K pa3Au4YHbIM HeONaronpMATHHIM COOBITHAM H
pe3yJbTaTaM: HAPYIUCHHIO YCJIOBHH >KH3HEACATENBLHOCTH, H3JIMIIHHM 3aTpaTaM
MaTepHANBHbBIX, JHEPreTHYECKUM M TPYAOBLIX PECYPCOB, DKOJOTHYECKOMY M
MaTepHalbHOMY yLISpOY, NOJOMKAM H aBapHHHBIM CUTYalMAM.

Ilpn obcneoBaHnH yCTaHABIMBACTCA BOIMOXKHOCTbL HCINONb3OBAHUA CYIIle-
CTBYIOUIMX CHCTEM MM NOJHAA MX 3aMEHa Ha BHOBb HNipoeKTHpyeMble. Jlng atoro
Heo6X0HMO NONYUHMTh HOBBIE TEXHHUECKHE YCITOBHMA HA COOTBETCTBYIOLIHE HH-
*KeHepHble KOMMyHuKaru. [IyTemM aHanu3a M pacdera yCTaHaBIHBACTCA TEXHM-
4YecKUH YpoBeHb CTAPOH KHIIOH 3aCTPOHKH:

— Ka4ecTBO (PYHKLHOHHMPOBAHHA, COCTOAIEE U3 CNIOCOOHOCTH MOAAEPXKaHUA

3aJlaHHEIX [APAMETPOB TEIVIOHOCHTENEH, HaaexHocTH, Oe3omacHocTH,
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3KONOru4eckoi Oe3omacHocTH, yaoOCTBa MONB3OBAHMA, a B MOCHEAHEE
BpEMA U OIPaHHYECHHUE I10 PacXOAY PHEPropecypCos.
— PECYPCOEMKOCTB B cdepe IeMOHTaxXa M MOHTaXKa H IKCIUTyaTalHH.

Texmrdecxnt yposeHs CYMESCTEYIOMNX HIDKEHEPHEX KOMMY HHKALHi

KagecTno ¢ryaxumsoHnpoBanus
CYMSCTEYIOMIAX CHCTEM

PecypcoémxocTh B cdepe ACMOH-
Ta¥a, MOHTaXA K IXCIUTyaTALINK

v

v

- ofecrieyeHne 3aJaHHLIX [IAPAMETPOB - TEXHONOTHIHOCTE B H3TOTORIEHHY H
- HAAdEHOCTh MOHTANE
- Be3omacHOCTR - HCIIO/IL30B3HHE KOBRIX TCXHKYCCKHX
-3XONOTHUHOCTE (B T.4. GECITYMHOCTL ) pemenufl, rexsonoruit, oSopyaoBaHKs
- yaobeteo obcnyxuBaHus H MaTepHANOR
- OTPAHMNEH S N0 PACXOAY - aBTOMATHRAUKA NPOUCcCoB, YUéT i
3HEPIOPECypcoB peryipoBanue pacxosaa TOP
v v
HopmarHesas Oasa Cymecrayiomme cxemsl
4 ofopyAoraHHe
Pacyér cHCTEM MO cymec‘rnylomnul Yuér soageftcrang
METOHKAM H HOPMATHBAM cyvafiunix daxTopos

HoBhle TexRIMeCKRE peiZeHHd no
HHXCHEDHEI M KOMMY HHXALTHAM

Puc. 6.3.1. Cxema ocobeHHOCTEH BIHRIOILIMX HA TEXHHYECKHI ypoBeHb
nipH 06CNe0BAHHH CYIICCTBYIOIHHX HHKEHEPHLIX ceTei

Ans oneHkn Bcex ocobeHHocTeil npu obcaeaoBaHuH CTapoil KHIIOH 3a-
CTPOHKH B TopoZaXx H HaCeNeHHBIX INYHKTaX MOXHO COCTaBUTb CXEMY
(puc. 6.3.1).
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TMPHJIOXKXEHHME 1
(cipaBouHOE)

Tabnuya 1.1

YaensHoe cpeasecyTouHoe (33 roa) BogonoTpebaenne

Crenens 6aaroycrpoiicTsa
pafioHos xunol 3acTpoiikn

¥YaennHoe xo3glicreeHHO-THTEEBOE
poonoTpebieHHe B HACeJeHHBIX
NMYHKTAX A OAHOIO XKHTENH
cpeaHecyToukoe (3a roa), a/cyT

3acTpoiika 30aHHAMM, 00OPYI0BAHHBIMK
BHYTPEHHHMM BOAONMPOBOAOM H KaHANH3alUeH:
6e3 BanH

¢ BAHHBIMH H MCCTHBIMH BOJOHArpeBaTCIAMH

¢ HEHTPATH30BAHHMM IOpA4HM BO}.‘[OCHSGJKCHHCM

125-160
160-230
230-350

Tabauya 1.2
Kosdrpuumnenr, yYHTHIBAWOWHH KHTE/IEH B HACCJIEHHOM NYHKTE
P Yucao xureneif, Toic. qen.
é ;" n ~ Lag] Lg] w W vy o) o > < (=] = 8
d——_ - "~ » | g} e -~ -
slosl|le|le|le| o —~|la|l T =]R|IA|2]|2 § §
& =
Y2l iv|afala]le|lo|lelvals|{mn|a]|ll=18] o
Q. ~r (2] en (o'} =~ ™~ — — — — — — - — -
iis|3|2|le|(disizizlz{ald[Zlals|5]|2] -
h‘ = o~ = - - = o= = =] =] - =) =) =) =] =
Tabruya 1.3

Pacxoabl Boab! HA NOJIHBKY

Pacxoanl BoALl

Ha3navenwne BoALE HamepuTenn I
MexaHH3HPOBaHHAA MOMKA YCOBEPIICHCTBOBAHHBIX 1 Moiixa 1,2-1,5
NOKPLITHH NPOE3A0B H NAOIHAACH
MexXaHH3HpOBaHHAA MOJHBKA YCOBEPLICHCTBOBAH- 1 nonspxa 0,3-0.4
HbIX TOKPLITHA MPOE3A0B H MIOWAEH
[Tonueka Bpy4Hy10 (H3 LLIAHTOB) YCOBEPLICHCTBO- To xe 0.4-0.5
BAHHBIX MOKPHTHI TPOTYAPOB H NPOEIAOR
[lonneka ropoAcKHUX 3eNEHBIX HACAKACHUI To xe 34
TMonuBKa ra3oHOB H LIBETHHKOB To xe 4-6
IMonueka NOCAA0K B IPYHTOBBIX 3MMHHX TEIUIHIIAX 1 cyTn 15
HonuBKa NOCAAOK B CTEJLIAKHBIX 3HMHHX H
TPYHTOBLIX BECEHHHX TEILIHLAX, MapHUKAX BCEX To xe 6
THIIOB, YTEILNIEHHOM IPYHTe
[Tonuska nocafiok Ha npHycanebHBIX y4acTKax:

OBOLUHBIX KYALTYP To xe 3-15
IIOJOBLIX JIEPEBbER To xe 10-15
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Pacxoa BOALI HA HAPYXKHOE N0XKAPOTYLIEHHE

Tabauya 1.4

Yucno xurenei Pacuernoe Pacxon BoAR HA HAPYXKHOE
B HACeJeHHOM NMYHKTe, KOJHYECTBO NOXKAPOTYiIEHHE B HACETIEHHOM
THIC. Te1. OTHOBPEMEHHBIX NMYHKTE HA OJTHR NOXAp, A/c
noxapos
3acTpoiixa
3acTpolika JIAHAIMR
MAHRAMH 3 u Gonee >Taxei
BhbicoToif HEIABHCHMO
oo 2-x ytamel o1 CTelleHH
HX OrHecTONKOCTH
Ho 1 1 5 10
Cs. 1 oo S 1 10 10
Cs. 5 a0 10 1 i0 15
Cs. 10 a0 25 2 10 15
Cs. 25 ao 50 2 20 25
Cs. 5Q ao 100 2 25 35
Ce. 100 1n0 200 3 - 40
Ce.200 o 300 3 - 55
Cs.300 a0 400 3 - 70
Cs. 400 0 500 3 - 80
Cs. 500 no 600 3 - 85
Cs. 600 a0 700 3 — 90
Cs. 700 no 800 3 - 95
Cs. 800 a0 1000 3 - 100
Tabauya 1.5
Pacxoa BOZbl HA OAMH NOKAP HA HAPYXKHOE NOXKAPOTYLUEHHE
Pacxon Boabl Ha OHA NMOKAP, A/C HA RAPYXKHOE
NOXAPOTYIICHHE *KHALIX H ofmecTBeHNBIX 3naHHi
Ha3uauenne 3nanuii HEe3ABHCHMO OT HX CTeNeHH OrHecTORKOCTH
npu obbeMe 3AaHHUA, THIC M
Aol {cea.1n05 | cB.50025 | cB.250050 | cB. 50 no 150
Kunule ananus
OJHOCEKIIHOHHBIE
H MHOTOCEKIHOHHBIS
NPH KOJIKYECTBE STAKCH:
oo 2 10 10 - - -
cB. 2012 10 15 15 20 -
ce. 12 no 16 - - 20 25 -
cB. 16 po 25 - - - 25 30
ObiecTseHHbie 30aHUS
MpPH KON-BE ITaMCEH:
oo 2 10 10 15 - -
cB.2 106 10 15 20 25 30
c8.6 1012 - - 25 30 35
¢8. 12 10 16 - - - 30 35
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Tabauya 1.6

Pacxojt BOABLI HA HAPYKHOE MOKAPOTYLIEHHE NPOH3BOACTBEHHDbIX 3AaAH M

= &
E : Pacxon Boabl HA HAPYXKHOE MOXKAPOTYIIEHHE NIPOH3B. 3AAHHN
= s ¢ poHapRMH, a Taxwke Ge3 Pouapel mupuHoit no 60 M Ha oaHH Nokap,
] $ 5 a/c, npu ofbemax nanult, Thic.m’®
T | g8
o 2 e
o a2 -
= E =
5 =
2 2, ¥ w o 3 § § §
€ | § - 2 3 g 2 g 2
e > d 9 ] ? 2 g
W = b o 5 5? é e
1n2 | IGOE 10 10 10 10 15 20 25
in2 | A B 10 10 15 20 30 35 40
3 [P | 10 10 15 25 35 - -
3 B 10 15 20 30 40 - -
4uS I, 1 10 15 20 30 — — -
4us B 15 20 25 40 - - -
Tabnuya 1.7
Pacxoa BOABI HA HAPYXKHOE HOXKAPOTYUICHHE
. Pacxoa Boabi Ha HApYXKHOe NOXKAPOTYIIEHHE NIPOM3B. 3AaHMH
= « 5 6e3 ponapeii mupunoii 60 M u Gonee Ha oAWH MoXap,
£ is n/c npH o6beMax 3aaHMiA, ThiC,M®
v g =]
g = &=
e 3 =&
2 o
£7 | g8 | 8|8 |8|8|8|8)¢8
g s | 2| 2| 5! | 8| &| &| & | &
v "l 8| g | &8 8| 8|8 |8 | % |8
g g g g ] g g g
In2 A; B; 20 30 40 50 60 70 80 90 100
B
1n2 I O 10 15 20 25 30 35 40 45 50
E
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IIPUJIOXEHHE 2

(cripaBouxoe)
Tabauya 2.1
3usaveHun kodpPpuuuenrTop obuieii HepaBHOMEPHOCTH BONOOTBEACHUS
Q.p A/ 5,0 10,0 20,0 50,0 100,0 300,0 500,0 1000
Kjenmax 25 2,1 1,9 1,7 1,6 1,55 1,5 1,47
Koex min 0,38 0,45 0,5 0,55 0,59 0,62 0,66 0,69
Tabruya 2.2
JonycTuMble 3HaAMEHUA CKOpPOCTeH M HanoHesu#
Juametp, MM HanoaHeHHe B ROAAX CxopocTs, M/c
A =150+250 <0,6 I 20,7
I = 300 + 400 <0,7 [ 20,8
A =450+ 900 <0,75 1 20,9+ 1,15
JL = 1000 + 1500 <0,8 11 >1,15+1,3
A > 1500 <0,8 A =15
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IMMPUJIOXEHHUE 3
(cnpaBo4Hoe)
Tabaruya 3.1

MnorHocTs xutore ouaa B M* IIOMAZH U KOJHYECTRO KUTeIeH
ua 1 ra Mukpopaiiona

3TaXHOCTH

Moxazarenu
5 6 7 8 9
*‘“?::}::“‘“" 3200-2800 | 3400-3000 | 3600-3200 | 3800-3400 | 4200-3600
Kon-so xuteneil,
P wen/ra 356 378 400 422 467
Tabaruya 3.2

YxpynueHbie HOKA3ATETH MAKCHMAILHOIO TEIUIOBOr0 HOTOKA
HA OTOIIeHHe XUABIX 3nanuil ua 1 M* o6uieli iowanu g 0 BT

PacveTHas TeMnepaTypa Hapy:XHOTO BO3AYXA A NPOCKTHPORAHHS
OTONIERHA ty, °C

ITAMHOCTD
Xapakrepucraxa
JNAHAS

-5 -10 | <15 | 20| 25 | 30 | 35 | 40 | 45 | -50

1-2 be3 yuera Jna noctpoiiky no 1985 .

34 BHEIPEHHA 148 154 160 | 205 213 230 234 237 242 | 255
5u IHeproche- g5 102 g | 117 126 134 144 150 160 | 169
Gonee | peratommux

Mep 65 0 ” 79 86 88 o8 102 109 | 115

1-2 C yuerom
3-4 | BHempeuns 147 | 153 | 160 | 194 | 201 | 218 | 222 | 225 | 230 | 242
90 97 103 111 119 128 137 140 152 160

SH pomeproche- | 0 f ol 0s ] & | s | o2 | 96 | 103 | 109

fonee | peraoumx

Mep
1-2 Ilo #oBEIM Ins nocrpoiiku nocne 1985 r.
34 THNOBBIM 145 152 159 | 166 I7 177 180 187 194 | 200
5 NPOCKTAM
Gonee 74 80 | 8 | 9 97 101 103 | 109 | 116 | 123

65 67 10 7 8i 87 87 95 100 | 102
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Tabauya 3.3

YKpynueHuble NOKA3ATEIH CPEAHETO TEMIOBOT0 NOTOKA
HA ropstee BogocHabxkenne g,

Cpenuns 3a 0TOI. Ha oanoro uenoseka, Br, npoxusaoimero 8 31aHANA
nepHoJ HOpMa paciona
BoARl Npx t 55°C ¢ ropaunm Ge3 ropsiuero
Ha ropstee BoAoCRAGKeHHEeM soaocKHabKennn
BonocHAGkenHe B CYTKH ¢ ropaTiuM ¢ ydeToM ¢ yderoM
Ha 1 9en., POXHB. soaocHabxenneM notpebaeHua B norpebnenns s
B 3IRHHH C TOPRYHM obmecTBeHHBIX ofImecTBeRHBIX
BojocCHalKeHHEM, JI 3MaHHMAX 3AAHKAX
85 247 320 73
90 259 332 73
105 305 376 73
113 334 407 73
Tabruya 3.4

PaccrosiHHA NO BEPTHKANH OT CTPOUTEALHLIX KOHCTPYKUKH
TeII0BbIX cerell npu feckanannHoil npoxTagKe 10 30AHUIM,
COOpY)KEeHHH ¥ HHXKCHEPHbIX ceTelf

HanMeHblune PACCTOAHAA

CoopyaeHns H HHXKeHepHEIE CETH B CBETY 110 BEPTHKAMN, M

1 2
IloalemMnuan NPOKNAAKA TENJN0BBIX ceTeH
Jlo BoioApoBOAa, BOAOCTOKA, FA30NMpPOBOAA, KAHATTH3ALMH 0,2
Jo 6potinposanssix kabenei ¢Bi3H 0,5

0,5 (0,25 B cTeCHEHHRIX yCNO-
BHAX) — npH cobnionesnu
TpeboBanuii NPHMCHAHKA 5

Jo cHnoBBIX H KOHTPOIbHLIX Kabeneit
HanpsxendeM no 35 kB

1,0 (0,5 B cTecHEHHLIX yCno-
BHAX) — NpH cobII0ACHHH
Tpefopanuit npumMcyanun 5

Jlo Macnonanonuenunx kabeneti
HanpsxeHueM cg. 110 xB

Jo bnoka tenedoHHOM KaHaMH3ALUH

HIH fo GposiHpoBanHoro kabens CBA3H B Tpybax 0,15

Jo nogotlIsLl pensCos Kene3HuX Jopor 1.0
MPOMBILUTEHHNIX APEANPHATHH i

To xe, xene3nnx aopor obuiei cetn 2,0

» TPaMBaHHBIX NyTeH 1,0

Jlo Bepxa JOPOKHOro MOKPLITHA ABTOMODHNBHBIX siopor

obero nonsiosanns L II u 1 xareropnii L0

Jlo fiHa KIOBETa MM APYTHX BOACOTBOAAUIHX COOPYKEHHIA
WM A0 OCHOBaHHA HACBINH XKENCIHOAOPOKHOrO 3CMITHONO NONOTHA 0,5
(NPH PacnoNOKCHHH TEILIOBBIX CeTeil Mo ITHMH COOPYKCHHAMK)

o coopyxennii MeTpononxTeHa

(NIpH pacnonoKeHHH TEILIOBHIX CETEH HAJ ITHMH COOPYKEHHAMM) 1.0

HanleMHas NpoKJIagKa TeNJ0BbIX ceTei

Fabapurel «C», «Cn», «Cy»
no [OCT 9238 u FOCT 9720

JIo FONOBKH PENLCOB KENE3HBIX AOpOT

Mo sepxa npoexeil wactn asTomobnnbLHOI AoporH 50

126



Oronyanue mabauys 3.4

1 2
o Bepxa nemexogHbIX AOpor 2,2
o wacrel KoHTaKTHOIl ceTH TpaMBas 0,3
To we, Tponneitbyca 0,2

Jo BO3AYUWIHBIX IHHUI INEKTPONEpEaaUn
npu HauGoNELIEH CTPeNie NPOBECa NPOBOIOB NPH HANPAXKEHHHK, KB:

no | 1,0
¢8. 1 no 20 3,0
35-110 4,0
150 4,5
220 5,0
330 6,0
500 6,5

Ilpumedanus:
1. 3arnybnenne TeANOBLIX CETEH OT MOBEPXHOCTH IEMIH WM AOPOKHOIO MOKPHITHA (KpoMe aBTOMO-
6unbHbIx nopor I, I u 11l kaTeropuii) cneayer NpHHHMATL HE MEHee:
a) 1o BepXxa NepekpsLITHH KaHanos v roHHened — 0,5 M;
6) no Bepxa nepexpsiTHii kamep — 0,3 M;
B) 10 Bepxa obonoukH GeckananbHol npoxnaaxy 0,7 M. B Henpoesxeit 4acTH aonycxaoorc
BHCTYNAIOLIHE HAJl ROBEPXHOCTLIO 38MIH HEPEKPLITHA KaMep H BEHTHRAUMOHHBIX WaXT A%
TOHHENEH W KAHANOB Ha BLICOTY He MeHee 0,4 Mm;
r} Ha BBOJE TEILUIOBLIX CeTei B 3lAHHE AOMYCKACTCA NMPUHUMATDL 3arayDleHHA OT NoBEPXHOCTH
3EMJIH O BEpXa NEPEKPBITHA KAHATOB WIH ToHHENeH — 0,3 M # no sepxa obonouxH becka-
HaabHO# npoknaaky — 0,5 m;
1) NpH BLICOKOM YPOBHE MPYHTOBLIX BOX AOMYCKACTCH NPEAYCMATPHBATE YMEHBLICHHE BEIHYH-
HhEl 3armyGNeHHs KaHANOB M TOHHENEH M pacnolioxeHUe NepeKphiTHil BhILIE NOBEPXHOCTH
3€MJIHM Ha BbICOTY He MmeHee 0,4 M, eCnM NpH 3TOM HE HADYWIAKOTCA YCIIOBHA NEPCIBHIKCHHSA
TpaHCnopTa.
2. [Ipyn HanzeMHOH POKNAAKE TEMJIOBIX CETEH HA HU3KHX ONOPaxX PaCCTOAHHE B CBETY OT NMOBEPXHO-
CTH 3EMITH JO HH3a TEIOBOH H30MAUKHU TPYOONPOBOZOB JOMKHO ObITL, M, HE MCHEE!

npu mupuﬂc rpynnsl 1pY6 zo 1,5 M —0,35;

» »GoneclSM-—OS
3.Ipu nonaeunon RPOKNAAKE TENNOBHIE CETH NPH NEPECEHEHHH C CHIOBbIMH, KOHTPOALHBIMH Kabe-
NAMH H KaOeaMM cBA3M MOT'YT PAcnolaraThCs Hal WIH MO HHMH.
4. ITpu GeckaHanLHOI NPOKIAZKE PACCTOAHME B CBETY OT BORAHBIX TEMUIOBBIX CETEH OTKPHITOH CHC-
TeMbl TeILTOCHa(KeHHUs MAH ceTeli ropauero BOAOCHaOKEHHS KO PACMONOMKECHHBIX HHXKE HIM BbllUE
TEINORLIX ceTeli KaHANKH3ALHOHHLIX TPYD npuHuMaeTca He MeHee 0,4 M.
5. TeMnepaTypa IpyHTa B MECTax MEPECEYCHHA TEMNOBBIX cereli ¢ AeKTpokabeasiMu Ha rnybHHe
3A70KEHUA CHNOBBIX H KOHTpPONLHEIX kabened wanpsxenwem 1o 35 xB He nonxHa nopeinarthcs
Gonee uem Ha 10° C 1o oTHOWEHHIO K BLICILE cpeaHeMecIYHON NeTHEH TeMnepaType rPYHTa H Ha
15° C — x Hu3wel cpeAHeMecRYHON 3MMHEH TeMnepaType IpyHTa Ha PacCTOSHHH N0 2 M OT Kpaii-
HHx kabenel, a TeMnepaTypa IpyHTa Ha ryOHHE 3anN0KCHUA MACIOHANOAHEHHOTO Kabens He Nonx-
Ha nossluaTscs Gonee Yem Ha 5° C No OTHOLICHHIO K CPEIHEMECAYHOR TeMIepaType B moboe speMs
roAa Ha PacCTOAHKH o 3M oT xpaliHux kabeneit.
6. 3arnyGnieHue TEIUIOBBIX CETEH B MECTaX HOA3EMHOTO NepeceyeHHs KeaesHhiX Aopor obwel ceTv B
AYMHHHUCTLIX FPYHTaX ONPENENACTCH PACHETOM M3 YCNOBHIA, MPH KOTOPBIX MCKIMOYAETCH BIMAHHE
TERAOBLIACNEHHI HA PABHOMEPHOCTb MOPO3HOTO NyYeHH: TPYHTA. [IpH HEBO3MOXKHOCTH 00eCneunTs
3a/1aHHLIA TEeMAEPATYPHLIH PEXHM 33 CUYcT 3arnybneHHA TEMNIOBLIX CETeH NPEAYCMATPHBACTCR BeH-
THIAUHA TOHHENeH (kaHanoB, ¢yTIAPOB), 3aMeHa NYYHHHCTOIO FPYHTA HA y4acTKe [IEPECEYEHHS HITH
Ha3eMHag NpOKIafKa TENnoBLIX ceTeH.
7. Pacctosnusa a0 Gnoka renedonnoit KaHanusauux wnH 1o 6poHnposaHHoro xabens caasy s Tpybax
CNeayeT YTOMHATD N0 CNEUHANLHLIM HOPMaM.
8. B mectax nogseMHbIX nepeceyeHHii Tennosbix cerel ¢ xabensmu cBask, Onokamu TenedotHol
KaHaAU3ALUHH, CWIOBLIMH K KOHTPONLHBIMH Kalenamu HanpsbkeHHeM Ao 35 kB nonyckaetcs npw
COOTBETCTBYIOMIEM O0OCHOBAHHH YMEHBIIEHHE PACCTOSHKA MO BEPTHKAH B CBETY NPH YCTPOiCTse
YCHIEHHOH TEMIOH0NALNK B cobmoacHun Tpebosatnil nyHKTOB 5, §, 7 HACTOSMHX NPHMEHAHHH.
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Tabauya 3.5

PaccTos NS 110 FOPUIOHTAIH OT CTPONTEIBHDBIX KOHCTPYKUHH
TeNA0BLIX CeTeil uaH 0GoouKH H3IMIALEKN TPYSonposoaos
npH GexaHANLHOH NPOKAANKE N0 3AAHHI, COOPYKEeHHIl H HHIKeHePHbIX ceTel

31aRHA, COOPYKEHHA H HHIKEHEPHBIE CeTH Haumens e
PACCTOSIHHSE B CBETY, M
1 2
ToazeMuaz NpoiiaaKka TENA0BLIX ceTel
Jo dyHRAMEHTOB 3aHMi M COOPYKCHHH!
) IPH MPOKJIAAKE B KAHANAX H TOHHEMSX H HEMPOCANOYHBIX IPYHTaX
{oT HapY>KHOH CTEHKH KaHa/1a TOHHENA) NPH AHaMeTpe TpyD, MM:
My <500 2,0
I, = 500-800 5,0
Hy = 900 u Gonee 8,0
To xe, B npocafoutbiX rpyHTax | THna npu:
I, < 500 5,0
I, = 500 8,0
6) nps DeckaHanbHOH NPOKNAAKE B HEMPOCAAOUHBIX IPYHTAX
(ot oGonouxu BeckaHanbHOW NPOKNAAKH) NPH AHAMETPE TPYD, MM:
Hy <500 5,0
Iy = 500 7,0
To xe, B npocagouHbX pyHTaxX [ THNA NpHK:
Jy < 100 5,0
Oy > 100 no [T, < 500 1,0
M, 2 500 8,0

Ho ocu Oasxkaiitiero nyTv »kenesHoit nopork kojen 1520 MM

4,0 (1o He MmeHee MyOHHN
TpaHILEHK TENNOBOR CCTH
JI0 OAOLUBL! HACKITTH)

To xe, kojilexd 750 MM 2.8
3,0 (80 He McHCe rMTYOUHBN
Jo Omukajiwero coopyxeHun 3eMAAHOro NoNOTHA TPAHIUCK TCIIOBOH CETH
KEJIE3HOH Aoporu A0 OCHOBAHKA KpaitHero
COOPYIKEHHA)
Jo ocu 6imkaiuiero nyTx 10.75
NeKTPHPHUHPOBAHHONK KeNe3HOH JOopoTH ?
Jlo ocn Gavxaiitiero TpaMBafitoro nNyTH 2,8
Jo 6opTOBOr0 KaMHA YIHUL! JOPOTH 15
{KpOMKH npoe3xeH YaCTH, YKpenneHHoH nonocul 0604HHEb) ’
Jlo HapyxHo#i GPOBKH KIOBETA HIH NOAOLIBE HACKNH JOPOTH 1,0
Jo byHnamMeHTOB OrpaXkacHuii U onop TpyGonpoBoRos 1,5
o mauT ¥ ¢cToN0OB HAPYKHOTO OCBEIEHHS H CETH CBA3H 1,0
Jo hyHRaMEHTOB OMOp MOCTOR NYTENPOBOAOB 2,0
o dyraaMeHTOB ONOP KOHTAKTHOMN CETH XKENE3IHHIX Aopor 3,0
To xe, TpamMBaeB 1 Tponeiibycos 1,0

Jlo CHNOBHIX H KOHTPOILHEIX Xabeneli HanpXKeHHEM
1o 35 kB u Macnonanonvennsix xabenelt (a0 220 kB)

2,0 (em. npumeqanue 1)

Jo GyHIaAMEHTOB ONOP BO3XYLIHLIX JIHHKWH 3NEKTpONEpeaaH
NPH HanpAKeHHUH, KB (npx CONHMKEHHH H NEpeceyeHHH).

ao 1,0
¢B. 1 go 35 2,0
cB. 35 3,0
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Ipodoaxcenue mabauywn 3.5
1 2
Jo 6noka TenedotHo# xananusaums, 6poHnposaHHOro Kabeas

C8#34 B TpyDax W 10 pasMoTpaHCAALHOHHEX Kabenel 1,0
Ho Boronposonos 1,5
To xe, B mpocagodHkx rpyHTax [ THNA 2,5
Jo npenaxel ¥ A0XAEBOH KAHATH3ALMH 1,0
o npouzsoacTeeHHOM H OHTOBOM KaHANH3IALHH 1.0
(nIpH 3aKpHITOH CHCTEME TENNOCHAGKEHHA) d
Ho razonposonoe nasnenuem 1o 0,6 MITa npu npoknanxe
TEINOBbIX CETel B KaHANaX, TOHHENAX, 8 TAKKE 2,0
npH GeckaKanbHol NPoKNagKe ¢ MONYTHHM APEHAKOM
To xe, 6onee 0,6 o 1,2 MITa 4,0
Jo razonposonos aasnennem ao 0,3 MIla npy GeckanansHoid 10
NMPOKNARKE TEIUIOBLIX ceTeli 683 monyTHOre ApeHaXa !
To xe, 6onee 0,3 no 0,6 MIla 1,5
To xe, Gonee 0,6 a0 1,2 MIla 2,0
o cTBona gepesses 2,01 (cm. npumenanue 10)
Jo KycTapHHKOB 1,0 (em. npumevanue 10)
Ho xananos 4 TOHHENEH PaINHYHOIO HA3HAYCHHA 20
(e Tom 4KChe 10 OPOBKH KAHANOB ceTelf OPOLICHHA — aPLIKOB) '
5,0 (Ho He MeHee rIYOHHR

o coopyxenuii meTponofxTena npx obaenxe

€ HapyXHoit okneexHoit n3onaumei TpaHLLICH TeILIOBOH cETH

JO OCHOBAHHSA COOPYHEHHA)

8,0 (o He MeHee rnyGHHB
To xe, 6€3 OKNEEYHOH THAPOH3ONALIKY TpaHueH Tennosoii cetu
AG OCHOBAHMA COOPYKCHHA)

JIo orpakacHHA HAIEMHBX JHHKH METPOMOMHTEHA 5
Jlo peaepsyapos aBToMOOHIIBHEIX 3anpaBouHbX cTaHuMik (A3C):
a) npH GeckaHanbHoOM NPOKIANKE 10,0

6) npu xasanbHo# npoxnanke (NPH YCNOBHH YCTPOHCTBA BEHTHNALM-

OHHBIX 1IaXT Ha KaHaJIe TEIVIOBLIX CETeiH) 15,0
HamzeMHag NpoKiaZka TeNNOBLIX ceTeil
Jo bimxaliieno coopyxeHHs IeMISHOTO MONOTHA XKENSIHMX Jopor 3
JIo 0cH XKene3HONOPOXKHOTO MYTH OT NPOMENYTOUHBIX OMOP labaprret «Ch, «Crn, «Cy»
(npn nepeceMeHHH KeNe3HbIX aopor) no [OCT 9238 w TOCT 9720

Jo ocu 6mixalimero TpaMBai{HOro NyTH 2,8

Jo GopTOBOIO KaMHA HIM 10 HapyxHo! OpOBKH KloBeTa 0.5
aBTOMODHIILRO#H HOpOrH ’

Ho Bo3aywnoit RUHHM IneXTponepenayu

(cm. npumenanue 8)
¢ HanGoNbIHM OTKIOHEHHEM TPOBOIOB NPH HANPSHKEHHH, KB:

o | 1
¢B. | 10 20 3
35-110 4
150 4.5
220 5
330 6
500 6,5
Jio ¢cTBONa AepeBa 2,0
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Oxonyanue mabruye 3.5
1 2

Ho XuILX H 00IeCTBEHHBIX IAHMI AN BOAAHBIX TCIUIOBLIX CeTeH,
NaponpoBofos faeneHHeM P, < 0,63 MIla,
KOHACHCATHHIX TEMNOBLIX CETEH Npr AMaMeTpax Tpyo, Mm:

I, ot 500 no 1400 25 (cm. npumenarue 9)

zy or 200 go 500 20 (cm. npumenanue 9)

Iy < 200 10 (cm. npumevanue 9)
Ho cereit ropsero soaocHabKeHus 5

To e, 0 NapOBLIX TEMNOBLIX CETEH:

Py ot 1,0 no 2,5 MIla 30
¢B. 2,5 1o 6,3 MIla 40

Ipumeuanns:

1. JomyckaeTcsa yMeHblUEHHE pUBEACHHOrO B Tabnmue 3.4 paccTOAHHA NpH COONIOACHUH YCIO0BHY,
4TO Ha BCeM yuacTke cOmKeHHs TeIUoBBIX ceTeil ¢ KabenaAMM TeMneparypa rpyHTa (IpHHHMAcTCS
N0 KIHMATHYECKUM JaHHBIM) B MECTe NpoxoxkaeHHa kabeneii 8 MmoGoe Bpems roaa He Oyzaer noBs-
IIaTHCA N0 CPABHEHHUIO CO CpeAHeMecR4HOI TeMnepatypoit fonee yem Ha 10° C s cioBLX H KOH-
TPoAbHBIX kabenelt HanpsxeHHeM 0 10 KB u Ha 5° C — 14 CHAOBMWX KOHTpOIbHNX Kabeneit Ha-
npsxerHnem 20-35 kB u MacnonanonHeHHbix kabeneii xo 220 xB.

2. [Ipu npoxsanxe B OOIMHMX TPAHWIEKX TEIVIOBBIX H APYTHX HHKEHEPHBIX ceTedl (P HX OAHOBpE-
MEHHOM CTPOHTEALCTBE) ZOMYCKASTCR YMEHBLUIEHHE PACCTOSHMA OT TEMIOBBIX CETelt A0 BOAONPOBOAA
H KaHaau3auux £o 0,8 M MpH pacnonoXeHun Beex cereii B OXHOM YPOBHE KM C pasHHLESH B OTMET-
Kax 3aN0eHus He 6onee 0.4 M.

3. [lnx Tennosmix ceTei, POKIAALIBAEMBIX HIKE OCHOBAHHS (YHIAMEHTOB ONOP, 34aHMH, COOpYXe-
HHi, 0KHA AONOMHHTEILHO YYHUTHIBATLCA Pa3HHLIA B OTMETKEX IANMKEHHA C Y4CTOM ECTECTBEHHO-
o OTKOCA IPYHTa HIH TPHHHMATBCS MEPh K YKPEILUIEHHIO (yHIAMEHTOB.

4. Ilpn napannenbHoif NPOKNANKE NOA3EMHBIX TEMIOBMX H HPYIHX MHXEHEPHBIX CETei Ha pasHoi
TIyOHHe 3an10XKeHHS MpHBEACHHLIC 8 Tabnuue 3.4 PacCTOAHHA NOMKHBL YBCIHUHBATLCA H NPHHU-
MATBCA HE MCHEE PAIHOCTH 3aNmKEHHA ceTeif. B CTECHEHHRIX YCNOBHAX NMPOKIAAKH H HEBOZMOKHO-
CTH YBENHYECHMS PACCTOAHHA KOJDKHBI NPEAYCMATPHBATLCA MEPONPHATHA HO 3AIKHTE HHKEHCPHBIX
ceTel OT 06pyLIEHHs Ha BPEMA PEMOKTA H CTPOHTENLCTBA TEILIOBAIX ceTeil.

5. pn napannensHoit NPoKUIAZKE TENNOBEIX H APYTHX MHIXKEHEPHBIX CETEH AQMYCKAeTCs yMeHbile-
HMe npuBeneHHbIX B Tabnuue 3.4 paccrosHmit 10 coopyxkeHuit Ha ceTax (KonoAUEs, Kamep, HHILl H
T.N.) [0 BenMuHHKW He Menee 0,5 M, NpeayCMaTpHBas MEPONIPHATHA N0 06ECIICYEHHIO COXPAHHOCTH
COOPYXEHKit NpH NPOH3BOACTBE CTPOHTENIBHO-MOHTAXKHBIX PaGoT.

6. Paccroanus ro cneuvansHbix Kabenei CBA3M JODKHE YTOUHATECA MO COOTBETCTBYIOIWHM HOPMAM.
7. PaccTOsHHE OT Ha3eMHBIX NABWIBLOHOB TEIUIOBBIX CETeH MMM Pa3MEIEHHN 3ANOPHON H perynu-
pytoeii apmatypsl (p¥ OTCYTCTBHH B HHMX HACOCOB) AC MWIKX 31aHHI MPHHHMAETCA HE MEHCE
15 M. B 0cob0 CTECHEHABIX YCROBHMAX JOMYCKAETCA YMEHbIIEHHE ero o 10 M.

8. IIpn napamensholf NpoknazKe HATIEMHBIX TEMIOBLIX CeTEH C BO3AYIUHONA NHHHEH TeKTponepe-
HavH HanpsokeHHeM cBpie 1 o 500 kB BHe Hace/NeHHLIX MYHKTOB PACCTOAHHE NO FOPH3OHTANH OT
KpaitHero rposona CReAyeT NMPHHHMATS HE MEHEE BLICOTRI OIOPBI.

9. Ilpn namsemuoft npokmagke BpeMenHblX (A0 | roxa 3KCIUTYaTalMy) BOAAHBIX TEILIOBHIX CETei
(6aiinacos) paccToaHHe 110 XKMAbIX K OGLECTBENHBIX 3nanKi MOXeT OLITh yMeHbIIeHO npH obecne-
yeHHH Mep no GesonacHocTH xurenedi (100%-i KOHTPOL CBapHLIX LIBOB, HCMILITAHHE TPYGONPORO-
JoB Ha 1,5 oT MaxcHMampHOro paGoyero AaBneHHs, Ho He Mexee 1,0 MIla, npuMeneHKe MOMTHOCTHIO
YKPHITO# CTanbHO# 3aN0pHOH apMaTyphl H T.11.).

10. B HCRMOYHTENBHBIX CAYMasX OpH HEOOXONMMOCTH MPOKNANKH TEILIOBRIX ceTedf mox 3emne
6mxe 2 M ot Aepeebes, 1 M OT KYCTAPHHKOR ¥ APYTHX 3eCHBIX HACAKACHHI TOMLIEMHA TELION301A-
IHOHHOIO c108 TPYOONPOBOROB AO/KHA NPHHUMATLCA YABOSHHOM,
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Tabruya 3.6

TpeGoBaunus k pasMeilieHHI0 TPYJONPOBOAOB NPH HX TPOKJIAAKE
B HENMPOXORHULIX KAHANAX, TOHHEJINAX, HAXIEMHOH M TEIIOBLIX MYHKTAX

PaccTosHHe OT NOBEPXHOCTH TEMIOHIOIALHONHON KOHCTPYKILHH
TpyOGONpoBOLOB B CBETY, MM HE MEHEE
Ycnosnniii npoxoa 20 NOBEPXHOCTH
TpySonposonos A0 TeNJION3ONSUHOHHOK zo Ao
CTEHKH NEPEKPLITHR AMA
KAHana KOHCTPYKItME cMeAHOTO KaHaa KRHaAR
Tpybonposona
25-80 70 100 50 100
100-250 80 140 50 150
300-350 100 160 70 150
400 ~ 100 200 70 180
500-700 110 200 100 180
800 120 250 100 200
900-1400 120 250 100 300
IIpumeuanne. [IpH PEKOHCTPYKIIMH TEILIOBLIX CeTelf ¢ HCNOIB3OBAHHEM CYLICCTBYIOMHX KaHANOB

ZIONYCKAETCA OTCTYIICHHE OT PA3MEPOB, YKA3aHHHX B AaHHO# TabnnHiue.

Tabnuya 3.7

Touunean, Hag3eMHAS NPOKIAAKS H TEIUIOBbIE MYHKThI

PaccTosHHe 0T NOBEPXHOCTH TeMIOH30ASLHOHHON KOHCTPYKUHA
TpybonpoBoaos B CBETY, MM He MEHEE
Yeaosnnid A0 NOBEPXHOCTH TENNOHIOANUAOHHOK
npoxoa KOHCTPYKUHH CMEXHOTO Tpybonpopoaa
TpyGonposonon ﬂ::““ i;::rl:z nn: a B TOHHEISX, NPH Haa3eMuoil npoxaaaxe
TOHHENS | TOHHENR | TonHeNN W 8 TEILIOBLIX MyHKTAX
M0 BEPTHKRIM Mo FOPH30OHTANH
25-80 150 100 150 100 100
100-250 170 100 200 140 140
300-350 200 120 200 160 160
400 200 120 200 160 200
500-700 200 120 200 200 200
800 250 150 250 200 250
900 250 150 300 200 250
1000-1400 350 250 350 300 300

Ilpameqanne. [IpH PeXOHCTPYKUMH TENAOBHX cerell ¢ HCIMOAL3IOBAHHEM CYLIECTBYIOMIHX CTPOH-
TENbHBIX KOHCTPYKLHH BONMYCKAETCA OTCTYIUIEHHE OT PA3MEPOB, YKa3aHHBLIX B AaHHO#H Tabnuue.
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Tabauya 3.8

Y3l TpybolipoBoaoB B TOHHEIAX, KAMEPaX, MABHILOHAX

# TENJOBRIX NMYHKTAX

HauMeHoBAHME

PaccrosHue B cBery,
MM, He Mestee

Ot nona unu MEPEKPHTHAR A0 MMOBEPXHOCTH TCMIOH3ONAIIHOHHMX

KOHCTPYKUHiK TpyGonposoaos (Ui nepexona) 700
BOKOBbIE TPOXOBL AN OOCTYRHBAHHS apMATYPht H CaJIbHHKOBBIX
KOMIIEHCATOPOB (OT CTCHKH A0 ¢u1aHua apMaTyphl WiH JO KOMICHCATOpa)
NpH AMaMeTpax Tpyo, MM:

no 500 600

ot 600 no 900 700
ot 1000 u 6onee 1000

Or crerkn 0o Pnaxua Kopmyca CanbHHKOBOIO KOMIICHCATOPa
(co cropoHsl naTpybka) npH AMaMeTpax TpyO, MM:
600
zo 500 (BaonasL ocH TpYOLI)
600 1 Gonee 800
(Baons ocH TpyShI)
Ot nona WiH NEPeKpRITHA A0 GnaHUa apMaTYPhE
400
HIH JI0 ocH 60JIT0B CANLHHKOBOrO YILIOTHEHHA
To e, A0 NOBEPXHOCTH TEIVIOHIONAUHOHHOH KOHCTPYKIHH 300
orBeTRICHHIT TPYD
Ot BHIABHHYTOIO WINHHLSIA 3AABHKKH (MIH LITYpBaa) 200
IO CTCHKH WIH NICPCKPLITHA
Hns py6 auamerpom 600 MM H Gonee Mexay cTeHKamH 500
CMEKHBIX TPYS €O CTOPOHBI CAIbHHKOBOIO KOMIIEHCATOpA
OT CTeHKH WIH OT naHUa 3aABIKKH [0 LITYLEPOB 100
INS BBIMYCKA BORK WIH BO3AYXA
Or ¢nanua 3aABIKKY HA OTBETBNECHHH A0 MOBEPXHOCTH 100
TETIOH30NANHOHHBIX KOHCTPYKUHI OCHOBHBIX TpYD
Mexay TeNIOH30IRUHOHHBIMYA KOHCTPYKUMAMH CMEKHBIX
CHNbBOHHBIX KOMIEHCATOPOB NMPH AHAMETPAX KOMIIEHCATOPOB, MM:

ao 500 100

600 u Gonee 150
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IIPRJIOXEHHUE 4
(cnpaBounoOE)

Hopmbi pacxona rasa

Tabauya 4.1

HopMme: pacxoa

INHCTOEHHO-OHTOBLX HYWI H NeqebHBIX
IPOLEAYP

HoTpeburenn IloxazaTenu TemnaoTel MK
(TniC. kKAL)
Kunsie aoma
KBapTHpt ¢ razopoit IIMTON M LEHTPANH30BAH-
HBIM rops4WM boaocHaGxenueM (npH ra3o- | Ha | Yenosexa B8 roa 2800 (660)
CHAGKEHHH TIDHPOAHBIM [a30M)
Keaprupst ¢ razosoit UIHTOH OPH OTCYTCTRHH
HEHTPAIM30BAHHOTO MOPAYEroBoa0CHabKeHHA
H ra3’oBOro BofoHarpesaresisi (IpH rasocHal- TO He 4600 (1100)
MKEHHH TIPHPOAHLIM Fa30M)
MNpeanpuaTis 6LITOBOro o6cAYKHBAHNA
DabpHKH-MpaveyHkIE:
— Ha CTHPKY 0ensda B MEXaHH3HPOBAHHBIX Ha 1 T cyxoro Oenbs 8800 (2100)
npaYyesHpX 1
- Ha CTHPKY 0enbs B HEMEXaHH3HPOBaHHBIX TO e 2600 (3000)
NpPa4Y€yHbIX C CYWHABHMMH IKadbamu
— Ha CTHDPKY OenbA B MEXAHHIHPOBAHHLIX TO Xe 18800 (4500)
NpaseyHbIX, BKIOYAS CYWIKY M CIAKESHHE
| T
MbiTshe Ge3 BAHHDI Ha | NOMBIB 40 (9,5)
MuiThe B BaHHAX TO XKe 50(12)
IlpeanpHeTHE ofIeCTBENHOI0 NHTAHHL
Cronoseie, pectopaHsl, Kade:
- HA TIpHTOTOBNEHHE 06en0B (BHE 3aBHCH- Ha 1 ofen 42(1)
MOCTH OT MPONYCKHO# criocobHOCTH mpea-
IPHATHI)
- HAa PHFOTORJIEKHE 3ABTPAKOR HIH Y)XXKHHOB |Ha | 3aBTpak HIH Y)KHH 2,1 (0,8)
YypexieHHR JIPABOOXPRHECHAN
BonsHHULL, POIHILHLIE NOMA:
— Ha MPHIOTORICHHE MHILH Ha 1 Kofixy B roa 3200 (760)
— HA NPUTOTOBNECHHE TOPASEH BOILL K X0- TO XKe 9200 (2200)

IIpeanpHATHA MO NPOH3IBOACTBY XNefa H KOHARTEPCKHX HIReank

Xne6o3apoanl, KOMOHHATEL, NEKAPHH:
—~ Ha Bwinedky xneba noaoporo, 6aToHos,
Gynoxk, cobut
— Ha BbINCYKY KOHAHTEPCKHX H3nenui (Top-
TOB, MHPOXKHBIX, NEYCHbA, TPAHHKOB H T.A.)

Ha | T Haneamii

TO XK

5450 (1300)

7750 (1850)
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Tabauya 4.2

Ko3¢pdpuunenr yacoBoro MaKcuMyMa pacxoaa rasa

Yueno xureneii, cHabxaeMbix
ra3oM,ThIC. €.

Koy$pduunenT 22coBOro MAaKCHMyMa
pacxoas raza (6e3 oronaenus) Ko,

1 1/1800
2 1/2000
3 1/2050
S 1/2100
10 1/2200
20 1/2300
30 1/2400
40 1/2500
50 1/2600
100 1/2800
300 1/3000
500 1/3300
750 1/3500
1000 1/3700
2000 u 6onee 1/4700

Tabauya 4.3

Koddduuueur 4acoporo MakceMyma ra3a aas NpeAnpHATHH

Ko3ddumnenT 4acoBoro MaKCHMyMa

Dpeanprarus pacxona razs, Kaq..
Banu 1/2700
[paueunnte 172900
ObmecTecHHOE MUTAHHE 1/200
J xougareper. s 16000
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Tabauya 4.4

Hasaeunue rasa s rajonpoBoasax, IpOKIaaLIBAEMBIX BHYTPH 31atHil

IoTpeGuresnu ras

JlaBnenne raia
MIla (xrc/em?)

1. ITpOH3BOACTBEHHBIC 3NAHMA NMPOMBUILTEHHAX H CENBCKOXO3ANCTBEH-
HBIX TIPEUIPHATHH, 2 TAKKE OTAGNBHO CTOAIIME KOTENLHBIE M NPEINpH-
ATHA OWTOBOrO OOCAYKMBAHMA POMIBOACTBEHHOIO Xapakrtepa (6am, 0,6 (6)
npayeyHsie, GabpHKH, XHMUHCTKH, BPEANIPHATHA 10 TPOH3BOACTRY Xneba

H KOHAHTEPCKHX H3AEnHit)

2. [IpennprsaTis GeIToBOro OOCHYKHBAHHA MPOH3BOACTBEHHOTO XapaKTe-
pa, NEPEHHCNCHHBIC B MO3HUMH |, NPHCTPOCHHLIE K 3MaHHAM APYroro 0,3 (3)
NPOH3BOACTBEHHOTO HASHAYEHUA HAYM BCTPOCHHDIC B 3TH 30aHHA

3. lIpeanpuaTHs GHITOBOro 06CAY)KHBAHHA HEMPOH3BOACTBEHHOTO XapaK- 500 nalla
Tepa H 0OMIECTBEHHMIE 3AAHHA (500 mm.Bon.cT.)
300 nalla
4. Xunele foma (300 wm.B01.cT.)
Tabruya 4.5
Knaccupuxauus ra3’a B ra3onpoBoaax 1o AaB/IcHHI0
Kurochatn | encroomoyenoro | Pt sz
posox TPargnopTHRY B razonponone Mlla
no ZaBjIeHHI0 rasa
[Mpuponxsiii Ce. 0,6 10 1,2 BIUHOYHTENBHO
I xaTeropuu
Buicokoro CYTr Cs. 0,6 no 1,6 BKNOYHTENLHO
IT kareropuu TIpupoaruit u CYT Ce. 0,3 10 0,6 BIUIIOYHTENLHO
Cpeanero To xe Cs. 0,005 z0 0,3 BKIIOYHTENLHO
Husxoro » JHo 0,005 BKAKUHTENBHO
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Tabnuya 4.6

Pa3Memense uaa3eMHBIX ra3onpobosos

Japnenue raza
PaiMemenue HAXIeMHLIX rA30NIPOBOAOB B TA30MpOBOaE,
MIla, He Gonee

1,2 (ans npuponHoro
1. Ha otpensHO CTOSIMX OMOpaX, KOJNOHHAX, 3CTAKANAX H ITAXKEPKAX raza); 1,6 (s CYT)

2. Korensksie, IPOH3BOACTBEHHEIE 3AaHHA ¢ noMeweHusmMu Kateropuhi B, I' 1
J v 3nanns THC (CHIT), obmecTBeHHbIC H OhITOBRIC 3MaHN NPOH3BOACTBEH-
HOIO HA3HAYEHHA, a TAKXKEe BCTPOCHHbBIE, MPHCTPOCHHEIE H KPBILIHAE KOTENb-
HbIE K HHM!

) o creHam H kpoBAM 3uanuii I i I creneneit ornecrolikocTH Knacca 1o- 12¢
wapHoit onacHocti CO (mo CHul] 21-01) ’

I1 crenexs oruecToiikocTH Knacca C1 i I crenenu orsectolikocTv knacca CO | 0,6*

6) no crenaM 3nauni [T crenenn ornecrolikocts xiacca Cl, IV crenens 0.3
orsecroiikoct Knacca CO ’

[V crenenu orstectoiikoctH xnaccos Cl w C2 0,005

3. Xunnle, aAMHHHCTPaTHBHBIC, OO1ECTBEHHBIC H OHITOBSIC 30AHHA, & TRKKE
BCTPOCHHDIE, IPHCTPOSHHEBIE H KPLILLIHLIE KOTEJIBHBIE K HHM

50 CTEHAM 3/1aHHH BCeX CTeNeHeN OTHECTOMRKOCTH 0,005

B cnyydasx pasMeiuenus [IIPIT Ha HapyxHRIX creHax 3aanHi (Tosmbko ao LLIPIT) 0,3

* lapneHue rasa B ra30npoBoe, NPOKIANLIBACMOM IO KOHCTPYKIMAM 3RAHHH, HE RO/DKHO APEBLINATS
BEJIMYHH, YKA3aHHBIX B Tabamlte 2 Ans COOTBETCTBYIOUIMX MOTpebUTENEH
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PasMelnenne HAX3EMHBIX H NOA3EMHBIX ra3onposoaos

Tabauya 4.7

PaccTostine oT pelepByapos B cBeTy, M | PaccTosHHE OT
HAZIeMHbIX MOA3eMHBIX HCNAPHTEL-
3panus, coopyennus npH ofmel BMECTUMOCTH pezepByapos B yera-| Ho#H wiH
H KOMMYHHKALHN HOBKe, M ;pynnonoiiii
ALJIOHHO
aos ::'1% ‘;:; 213 a0 10 c;:" 2‘3 ;‘;‘ 523 YCTRHOBKH B
= CBETY, M
1. ObecrBeHHbIC 3AHHA H .
COOYKEHHS 40 50¢ 60 15 20 30 25
2. Xunnie 3naHUA 20 30* 40* 10 15 20 12
3. lerckue M cnopTHBHEIE
MJIOWAAKH, rapaxH (ot orpagel | 20 25 30 10 10 10 10
pe3epByapHOii YCTaHOBKH)
4. [Ipon3soacTBEHHbIE 3AAHNA
(TPOMBILILIEHHBIX, CENBCKOXO-
SAHCTBEHHLX MPEANPUATHA M | 5 | 55 | 25 | g | 10 | 15 12
npeanpHATHi GuITOBOrO 0BCIY-
KHBAHHSA NPOH3BOACTBEHHOO
XapaxkTepa)
5. Kananuaaums, rennorpacca 35 3,5 35 35 3,5 3,5 3.5
(nogzeMHbIE)
6. Hapemubie cOOpyXeHHS H
KOMMYHHKALMH (3CTaKagbL,
TeIIOTpaccea H T.11.), He OTHO- 5 5 5 5 5 5 5
CAIMECA K peICpBYapHOH yCTa-
HOBKE
7. Bogonposon 1 npyrue Oec- 2 2 2 2 2 2 2
KaHANBHbLE KOMMYHHKALHH
8. Konoaus mog3eMHbIX KOM- 5 5 5 5 5 5 5
MYHUKalH#
9. Xeneausnie aoporu obmei
CeTH (10 NOAOIBLE HACLLNH HIIH 25 30 40 20 25 30 20
6GpPOBKH BRIEMKH €O CTOPOHBI
pe3epByapos)
10. [ToareanHbie nyTH xexe3-
HbIX AOPOT MPOMBIULTICHHEIX
MPEATPHATHH, TPaMBaifHLe 20{ 20 | 20 [10] 10] 10 10
nyrH (RO OCH NyTH), ABTOMO-
6unnHele goporu I-M karero-
pH# (10 Kpas npoekeit YacTh)
11. AsTomMobHALHBIE ZOpOrH [V
H V kareropuii (ac kpas npoes- | 10 10 10 5 5 5 5
el 4acTH) M NPERNPUATHH

12. JI3I, TIT, PIT

B COOTBETCTBHY C NPABHIAMH YCTPOHCTSA INEKTPOYCTAHOBOK [2]

obcayxXHBalOTCA,

CHHILD-89.

MNMpumeuanune. PaccrogHue or ra3zonpoBonoB NPHHUMAETCA B COOTBETCTBHM CO

* PaccTofHHA OT pe3epByapHOit YCTAHOBKH IMPEMNPUATHI 0O 3NAHHH H COOPYNEHHH, KOTOPLIE €10 HE

Hull 2. H

10 UnXeHepHBie ceTH
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Tabruya 4.8

Yue10 CTHKOB MOAJIEKANIMX KOHTPOJIK AJIN raxonposoions

Yucnoe cTHKOR, NOAICXKARINX

KOHTPOIK, % ofitlero uncaa

CTRIKOB, CHAPERRLIX KAkKIbiM
cRapinKkoM Ha ofibexTte

Iazonpopoan

1, Hapyxnnie v BHYTpCHHYMe rajonposoas! npupogsoro rasa v CYT auamerpom
MeHee 50 MM BCCX BABNCHHH, HAX3CMHBIC H BHYTPCHHAE rasonpoboanl npupoa-| He noanexar xontponio
noro raza n CVT auamerpom 50 Mm ¥ Sonee, gapncuuem 0o 0,005 MIa

2, l'azonposoawl I'PII u I'PY auamerpom Gonee 50 mm 100

3. Hapyxusic 1 BHyTpernue rasonposoast CYI Bcex pasneHsit (3a ncxmo- 100

4YCHHEM YKA3AHMBIX B M03. 1)

4. HanzeMHBIC 1 BHYTPEHHHE TalQnpoBORLI MPHPOAHOrO ra’a AaBNCHHEM CB. 5, HO He MeHee

0,005 no 1,2 MIa OAHOr0 CTHKa

5. MNoazemuble razonpoOBOAbl NPHPOAHOTO £a33 AABACHHEM:
no 0,005 MIa (32 ucxniodcHuem yKalaHusix B nos. 11 n 12) 10, HO He MEHEe OXHOTD CTHIKA
ce. 0,005 no 0,3 MIla (3a ucknodeHHeM yKa3aHHLIX B 103, 11 1 13) 50, HO He MEHEE OTHOID CTHIKA
¢B. 0,3 no 1,2 MIla (3a nckmodnenueM ykasaHHbIX B Ro3. 13) 100

6. MoxscMuble razonpopoabl BCEX JABACHHUH, MPOKNAKIBACMBIE MO MPOC3-

#ell YACTHIO YIHU C KANKTANBHAIMH THITAMA ZOPOXHEIX omen (uemenTobC-
TOHHAIE, MOHONHUTHEEE, KenelobeToHHbIe cOopHbie, achanbTOOCTOHHEIC), 2 100
TAKKE HA NEPEXOAax 4epe3 BOAHME MPErPaAL! BO BCEX CAYHARX MPOKIagKH

rasonposonos B Gyraape (B npeaecnax Nepexona 1 00 ORHOMY CTHIKY B 0b¢
CTOPOHAI OT NMEPECEKACMOr0 COOPYKCHHS):

7. MNoazemupie razonpoBORKI BCEX AABNCHHH NPH NEPECCYEHBH € KOMMYHH-

KALUHOHHBIMH KOJUICKTOPaMH, KaHAIAMH, TOHRERRMH (B Mpcaciax nepeceye- 100
HHU#t ¥ 00 OAHOMY CTHIKY 8 00C CTOPOHBE OT HAPYXHBIX CTCHOK NEpeceKac-

MBIX COOPYXKCHHIT)

8. HanicMHBIC razonpoBOab! BCEX AABINCHHH HA YZacTKax [epexoos yepes

asromobuabebic I-111 kateropuit n xenc3Hble AOPOrH MO MOCTAM H NYTCNPO- 100

BOAAM, & TEAKXKE B IpERCAAX NMEPEXon0n Yepe3 SCTECTBCHHLIC MPCTPabl
9. lToa3cmubIie ra30nNpoOBOAL! BCCX AABICHNH, NPOKNANLIBACMAIC B PalfOHaX C
CCRCMHMHOCTRIO CB, 7 0annoB H Ha KAPCTOBLIX M NoapabarbiBacMbiX TCPPH- 160
TOPHAX M B APYTHX OCOOBIX MPYKTOBLIX YCIOBHAX
10. [logzcMubIC ra3onpoBoOALI BCeX ASBICHHH, MPOKIaaBIBACMbIC Ha pac-
CTOSHHM 110 FOPH3IOHTANH B CBETY MEHEE 3 M OT KOMMYHUKALHOHHbLIX KO- 100
NIEKTOPOB H KAHANOB (B TOM YMCIC KZHANOB TEILIQBOH CCTH)
11. Y4acTKH NOA3CMHLIX [a30MPOBOAOB H NOAZEMHBIC BBOALI HA PACCTOAHHH
OT GPyHAIMEHTOB 3XaHHIE MEHCE:

2 M — anx rasonposoaos aasacuuem Ao 0,005 Mlla;

4 m — »» »ca, 0,005 50 0,3 Mlla; 100

T M-—»»»ce 0,3 g0 0,6 MIla,

10 M —»unce 0.6 10 1,2 Mlla
12. TToaseMHbic razonpoBOaK! MPHPOAHOTO rasa aasnetinem go 0,005 MIla,
MPOK/AAKIBACMEIC B My4HHHUCTHIX (KpoMe ¢abomyustHUCTBIX) mpocanodHex 1
THNIA, HaOYXalOUIMX, MHOTOICTHCMCDPYIAIX MPYHTAX H B IPYTHX 0CODLIX YCAOBHAX
13. HoaszeMHsic ra3onposoab! NPMPORHOro raja aasncHxes ce. 0,005 po 1,2
MTIla, npoknagsiBaeMbic BHE NOCCNCHAUIA 34 IPCACNEMH YCPTH KX ACPCNEK-
THBHOI 3aCTPOHKH

25, HO HC MEHeE OAHOTO
CThIKA

20, HO He MEHEE OHOro
CTHIKA

IIpumesianug. 1. [na nposepin crielyer oT6HPaTH CBAPHLIE CTHIKH, HMEXHUHE XYRILMA BHEUIHKA BHA

2. Hopmul koHTpons 1o 1io3. 4 HE PaciIipoCTPaHSIOTCS HA FAjONIPOBOALL, YKalaHHEe B N03. 8, no no3. 5, 12 w 13 - Ha yxazan-
Huie B 103. 6 # 7; o mo3. 13 - Ha ykalaHHule B N03. 9.

3. Hopmet KOHTPONA H¢ PACHPOCTPARRIOTCA HA YINOBBC COSMMACHHA TPYD razonpososop yenoBusiM auasmeTpoM 1o 500 mm
H LB EPHBAPKH K TAIONPOBONY (UIEHUEE H [LIOCKHX 3arayufex.

4. CBapHbie CTHIKH COGAHMHHTEIbHBIX ASTLICH CTAILHLIX TA3CMPORCAOB, HIrOTOMIEHHLc B Yenosuax L33, L[3M, uenopo-
POTHHIE H MOMTaXKHbIC (CBapeHHbie NOCNE MPOH3BOACTBA MCIIBITAHHA) CTHIKH NMOATEMHLIX CTATLHLIX TE30MPOBOAOE BCEX
nasnesniE noanexkar 100%-BoMy KOHTPOMIO paaHorpaduHeCKum METOA0M.
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Tabruya 4.9

Ynies0 CTHIKOB IOAJIEXKALLHX KOHTPOJIIO AJIH ra3olipoBoaos

I'azonpoBoab:

Yucao cTHKOB, NONIEKAIIHX KOHTPO-
mo, % ofutero 4uciIa ¢CTHIKOB, CBapeH-
HbIX HA 00bEKTE KAXKIBIM CBAPIIHKOM
€ HCMONBL30BAHHEM CBAPOYHON TeXHHKH

¢ BLICOKON cTenenbo
ABTOMATHIALAH

co cpeaneii crenensw
ABTOMATHIANAA

1. loazemukle rasonposo/bl JABNCHHEM:

ao 0,005 MIla (3a uckmoyeHHeM YKa3aHHBIX B M03. 2)

3, HO HEe MeHee
OIHOTO CThIKa

6, HO He MeHee
OIHOTrO CThIKA

cB. 0,005 po 0,3 Mila (3a uckmoveHHeM yKa3aHHLIX B No3. 3)

12, HO He MeHee
ONHOTO CTHIKA

25, HO He MeHee
OIHOTO CTHIKA

¢g. 0,3 no 0,6 MI1a (33 HckmOYEeHHEM YKA3AHHAIX B 1103, 3)

25, HO He MeHee
OJIHOTO CThIKa

50, HO He MeHee
OIHOTO CThIKA

2. [Tomsemusie razonpoeozb AasnetneM a0 0,005 MITa,
NPOKAIBIBACMBIC B IyHHHHCTRIX (KpoMe cnabomyuHHH-
CTBIX), MpocaaodHbiX 1 THIIA, HaOYXaKOIHX, MHONONICTHE-
MEPIIBIX TPYHTAX H JPYTHX 0COOLIX MPYHTOBBIX YCIOBHAX

6, HO HE MeHee
OAHOT'O CThIKA

12, HO He MeHee
OJIHOIO CTHIKA

3. [ToaseMHnie razonpopoabl MPHPOAHOTO raza AaBIeHH-
em ¢B. 0,005 no 0,6 MIla, npoknaarisaeMbic BHe mocene-
HHH 3a penenaMH yepTsl HX NEPCIEKTHBHOM 3aCTPOHKH

5, HO HE McHee
OIHOTO CThIKa

10, HO He MeHee
OZHOIO CTBIKA

4. Bo BCeX OCTANLHBIX CAYYAAX OPOKNAAKH MOAZEMHBIX
rasolpoBoios, MpeAycMOTPeHHbIX Tabnuneit 14

25, Ho He MeHee
OIHOrO CThIKA

50, HO He MeHee
OIHOTO CTHIKa

IMpumeuanus. 1. IIpH NpoTaxXKe NOIUITHACHOBLIX FA30NPOBOAOR BHYTPH CTAJIbHBIX [IPOH3BOAUTCA

100%-HbIH KOHTPONb CBAPHBIX CTHIKOBhIX COETHHEHHH,

2. CTbIKH, CBAPCHHbIE C MIOMOILBIO CBAPOYHOR TEXHHKH C PYMHBIM YIIPaBNEHHEM, TIPOBEPRIOTCS MO
HOPMaM [UIA CTalbHbIX ra30MpPOBOMIOB, HPEAYCMOTPEHHBIM TabnHuei 14.
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Sy Ay -

O6uiee obo3HAUCHHE:

INPUJIOKEHHE 5
(cmpaBo4HOE)

YciaoBHbIe 0003HAYCHRA:

Xo3gicTBEHHO-NPOH3BOACTBEHHO-TIPOTHBOMOXAPHLIH# BOJONPOBO.
Xo3nicTBEHHO-THTLEBOH BOAOMPOBOA

TexnuueckHi BOAONPOBOL

[MponspoacTeeHHO-OBITOBAA KAHANK3ANKA
XoasiicTsenno-eKanbHas KAHATH3ALHA

Joxneras KaHATH3aLHA (YHCTHE CTOKH)

Boxzepas kaHATH3AUNA (TPAIHLIE CTOKM)

[IpoussoaCTBEHHAA KAHAMHU3ALHA

HanopHmlit TpyGonpopox noxkABOiH KaHaNH3aUHH (IPA3HLIE CTOKH)
YenoBHO-YHCTHIC CTOKH

TexHONOFHYECKH ApEeHaN

CTponTensHeli ApeHax

Hagzemnas npoknazka TeILOBbIX ceTeH

[Toa3emHas MpoxnanKa TENNOBBIX CETEH

Kabennuas JIDI1 0,4 kB u 10 kB

KaGenbHas NWHHA ceTH HapY)KHOIG OCBELLCHHS

IIpoknanka kabens e Tpybe

Junus paanopHkaunn

JInuHA TenedOoHNIALHH

JInuug kabenprol TenedoHn3aLMH

[asonposor HH3Kkoro aasnenxs ao 0,005 MIla
lazonposoa cpeausero gasnexxa ao 0,005...0,3 MIla
lasonpoBoa sricokoro Aasnexnus ao 0,3...0,6 MIla
[asonpoBox BHICOKOTO AaBaAcHHA 10 0,6...1,2 Mna
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NMPHJIOXKXEHMHE 6

(cnpaBouHOE)

Tabauya 6.1

Paimemenue HHKeHEepHBIX ceTell B NJIAHE OTHOCHTENBHO HHXKEHEPHBIX YCTPOHCTB U COOpYXKeHHH
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ITIPHJIOXKEHHE 7
(cnpaBoyHoe)

OcHoBHble GyxBeHHbIe 0603HAYeHHS BEJIHYHH

qu m pacuerHsii (cpenHuii 33 rox) cyTouHN pacxo BOAK Ha XO3MHCTBEHHO-NHTBCBBIE HYK-
Ibl B HACEMEHHOM MYHKTE, (M/cyT).

N » — PacuerHoc uMcno wuTenedl B palioHe XWIoH 3aCTpoHKH ¢ painMuHOH cTenenso Graroyct-
poficTsa.

q .. — YACTLHOE CpeaHecyTouHoe (3a ron) eononotpebaente, (3a roa), 1/cyr.

Q,_._m max, — CYTOHHEIN PACXOZ BORM HAHOONLLIETO BOAOTIOTPCONCHNA, (' /cyT).

Q,,-_m min — CYTOMHbLIA Pacxo/ BOA HAHMCHLILErO BOAONOTPEONCHMA, (M’fcyT).

K om. — ko3(dHuMeHT cyTo4HON HEpaBHOMEPHOCTH BOAOTIOTPEONCHHA, YUHTHBaKOIMA yKIax

KHM3IHH HACCHICHHA, peXHM paboTnl MpeaAnpHATHH, creneHb GnaroycrpoidicTBa 3ganHi, H3MCHCHHE
BOAONOTPE6ACHMA IO CE30HAM IOIa M AHNM HEIENH.

K; — Ko DHLMEHT YacOBO HEPABHOMEPHOCTH BOAONOTpebIeHHs.

q . max — PACHETHBIH MAKCHMANLHBIA YacoBoli pacxon, (m/4).

4. min — PacueTHbIl MHHHMANBHBIH YacoBol pacxof, (m*fu).

Qcym. np.” PACXO0J BOIkl HA MPOHIBOACTBEHHBIC HYMIH, (M’!cyr).

g — viopma Bosonorpebnenns Ha SAHHHLLY HPOXYKIMH.
Qq — pacxol BOABI NIA yNANCHHA H3buITKa Terna, (M/4).

Qm — KOJIMYECTBO TEINa, BRICIAEMOro c0opynosanHem 3a 1 uac, JIx.

A ~— KOpOHIHEHT, ONPEACIIOWMI KONHYECTBO Tenna, oTBogumoro | mM° Boawt 3a 1 yac npu
narpese ee Ha 1°C; A = 1/4,19-107) s °C/(wfIx);
Q,,,,,.n — TpaH3HTHLIH pacxos Boasl, (M/u).

G ym. — MyTeBOH pacxoxn Bos, (/).

4 3, — Y310BOl pACXOX BOMIN, (m*).
. H oy, — CBOBOIHBIA Hanop (M.BOA.CT.)
Kiun

K den.max — KOIPOHLUMEHT MAKCHMANLHOH HEPABHOMEPHOCTH BOZOOTBEACHHA.

min K0¥QOHUHEHT MUHHMATBHON HEPABHOMEPHOCTH BOROOTBEACHHA.
Qcp,cym — CpeAHECYTO4HRI pacxos GHTOBRIX CTOYHRIX BoJ, (M/CYT).
: Qcp'q ~— cpennedacooii pacxoa GMTOBLIX CTOUHBIX Bog, (M’ 4).

G max.c — MAKCHMANBHBIH CEKYHANBI PACXOR GHITOBSIX CTOUHBIX BOZ, (1/C).

145



-

q ninc — MHHHMANbHRHA CEKYHAHLIA pacxon GHITOBBIX CTOYHBIX BOA, (1/c).

q ¥, — YACAbHBIH CeKYHAHBH pacxon GRITOBLIX CTOYHBLIX Box, (JI/c).

q p — pacueTHR CeKYHRHRIA pacxon GLITOBRIX CTOYHBIX BOA, (1/c).

q we ™ cpennuit ceKyRAHbIA pacxon OBITOBLIX CTOYHKIX BoA, (J/C).

q — HOPMa BOJIOOTBEOCHHS Ha OAHOMD XHTEJIR, NONB3YIOMErocs KaHanu3anmelt, (n/cyr.).

Qom ax MaKCHMANBHEIH TEMI0BOH NOTOK, HA OTONNEHHE KHILX W oDuWeCcTBeHHELX 30aHHM, BT,
va ax — MAKCHMANLHLIHA TEIUIOBOA ROTOK, HA BEHTIWIAIHKIO obmecTBeHHMX 3aaHMUit, BT,

th ax —— MAKCHMANbHbIA TEILNOBOH MOTOK, Ha ropsuee BOAOCHabKEHHE KHIIBIX H OBECTBEHHbIX
3naHui, BT,

th —- CpeAHHi TEMIOBOH MOTOK, HA ropAYee BOJOCHAGKCHHE MUILIX H 0OUSCTBCHHLIX 3aa-
HHA, BT.

Qom — CpeHKH TEUIoBOH NOTOK HA OTCIUICHHE XKHLIX H 00LIECTBEHHLIX 3lanHit, BT,
va — CpeanMii TewoBo# NOTOK Ha BEHTHAALNKIO OOLICCTBCHHBIX 3AaHHA, BT.

200
Qo — MOfIOBOH pacxofl TEIIOTH Ha OTOILICHHE, BT.

g, — YKPYNHEHHbL MIOKA3aTENs MAKCHMATBHOTO TELIOBONG ROTOK HA OTOMICHHE XHILIX J8HHi]
na 1 »’ ofmeit miowazn, Br/m.

K y — Ko3(duilHeHT, YUHTHBAIOWMIH TEMIOBOH NOTOK HA OTOIIEHME 00LIECTREHHBIX 3MaHHA.
K 3 — KO3QPHUNEHT, YUHTHIBAIOLLHA TEIOBONA NOTOK HA BCHTHIALMIO OGIECTBEHHbIX 30aHHHA.
208
Q!un —— roftoBofi pacxo/l TEILIOTH Ha ropaee BogocHabxenune, Br.
200 -
Qm — rOAOBOH pacxXoj TeINOTE Ha BEHTHASUMIO, BT.

q A YICPYIIHCHHHITI NOKAZATENb CPEAHETO TEINOBOID MOTOKA HA TOpAYESS soaocHameHHe Ha OA-
HOMD YCNORCKA.

Q}:m — CPeIHHIi TEMIOBOIl MOTOK Ha ropsYee BoJOCHabXKeHHE B HEOTAILUIMBAEMbIH nepuos, BT.
h

Qd — pacueTnElif 4acoBoil pacxon ra3a, (M’ u).

Qz — rofIoBOH pacxof rasa, M.

A
K max — KOIPHUHEHT yacosoro MakcHMyMa, KodddHUHEHT NepexoAa OT TofOBONG pacxoia K
MAKCHMANLHOMY YaCOBOMY PacXoAy rasa.

K s — Ko3(pHLMEHT ORHOBPEMEHHOCTH N OAHOTHNHLIX MPHOOPOR WIH TPYTITiLE MPHGOPOS.

g, — HoMHRANELNsIH pacxon rasa nprOOpOM Wik rpyniol mpHGopos.
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