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2. [TloproToBrieHbl K YTBEPXKACHHK W H3AaHHIO  YipasieHHeMm
[IEPCIICKTHRIIOIO NPOCKTHPOBAHHA, HOPMAaTHBOB M KOOPAUHAIIMM MPOCKTHO-
M3LICKATENLCKUX PAbOT MOCKOMapXUTCKTYPDI.

3. YrBepxkenbl ykazaunem MockoMapxutektypol 0T 27 ¢espana 2004 1.

Hactosiuuil ROKYMEHT He MOXeT ObiTh HOMHOCTBKY HIK 4acTRUHO

BOCHPOWIBCACH, THPAKUPOBAH H PacUpOCTPaleH B KavyecTBe ODHUUHAIBHOIO
H3;1aH118 0e3 paspeuicHus MockoMapxTeKTyphi.



1. O0uine nonoxeuud

1.1. ArMocdepHble OcaZiki B BUAe JOX/I4, MOHANaA HA KPORIK, Kak
npasuno OecnpenaTCTBEHHO YAANAIOTCRA ¢ He€ 4Yepe3 HMEIOIYIOCA CHCTeMY
opraHu3oBaHHOro Bojaoctoxka. Cher, nonmagas Ha KPOBMO, He YAANACICH i
IOCTEIICHHO MNPOHCXOAMT €ro  YTHKEICHHE H  YIUIOTHEHHE BCIICACTBHC
nepekpHCTani3anuue U snarodakonnennsa. Hoj sosfaecisucM arMocdepHoro
Terna 4 cCOOCTBEHHOrO TEIUIOBBLIACIICHHA 3AHHUA YEpe3 KPOBJIO NPOHCXOAHT
ero naaBneHue ¥ npeppatieHude B BoAy. Ilpu oTCyTCTBHH BOIMOXHOCTH OTBO/A
oOpa3oBaBileHcA BOAIBI M NPHU MaJeHHH TEMINEPATYPhl HUXE HYNEBOH OTMETKH
OHa 3aMep3aeT W npeBpaiyacrca B nei. M3-3a pa3znnuHbIX TennodHi3Hueckux
XapaKkTEPHCIUK CHera u nbAa CKOPOCTE HX NMABIEHHA CYHIECTBERHO pa3HHTCS.
Korna BoJla MOXET TIePHOAMYECKH 3aMcpi3aTh W OTTaHBaTh, NPOHCXOAWF
yBCIIHYEHHE NE)IMIRIX NPOOOK H COCYJIEK.

Hp konebannsx temneparypsl ot +3 — +5°C qeM o -6 — 10°C Hournto
co3natores Haubosnee OuaronpusTHLIC YCIOBHA JUIA OOPA30OBAHMA  HWICIH.
[ToBepXHOCTH cuera ¥ ibja o0bMHO OTPaXAatoT OONBUIYIO YacTb COMHEYHOI'O
H3TYYCHUSA, HO TIPKH BO3HUKHOBCHHH Jaxe HCIHAUHTERLHOIO HajicTa IPH3H
pPe3Ko YBEeAHUHMBAETCA KOXPPHUMEHT norioilenus. Kpome rtoro, conHetunas
panHauus aKTHBHO HarpeBaeT OI'OJICHHLIE YUAaCTKH KpPOBAHW, W TUIABJICHHE
MPOMCXONUT C BHYTpeHHeH (HuxkHeH) yacTH cnod. M3-3a 3toro B BeceHHUI
nepuoa o0pasoBaHHe Hancal HaeT oniee HHTEHCHBHO.

1.2. OOpa3zoBaHHe HanCAeH M COCyNieK Ha KPsIIIC MOXET CTaTh YIpo3oil
XKU3HH M 3A0POBBIO  MOACH, a TaKXe, B pe3ynbTaTe MEXAHHYCCKHX
NOBPEkKACHUA H HAKOMJIEHNS BOJIbl HA OTHENBHBIX YHACTKaX, BbIIBATL TIPOTCUKH
H MPHBECTH K CHHXEHHIO CPOKOB CAYXKObI KPOBJIIH.

AdTHODAEACHHTENIBHBIE CUCTEMBI AN KPHIW NpH3HaHbl J(PPCKTHBIILIM
CPEACTBOM, NPEIOXPAHSIOUIHM Kpbiuly oT ofpa3zoBauus Haneneit, cocynck H
3aKYNOpKH YCTpoucTB (KenodoB, BHEUHIHX H BHYTPEHHHX BOLOCTOKOB H AP.),
OTBOJISILUKX BONY C KPbILIH, K HacToAllEMY BpCMEHH
NPOTHBOOOJIEAEHHUTENLHBIMY cHCTEMaMU ocHauleHo Bonee 2000 31auni, B TOM
yucne 3aauua Mapuu Mocksost 1 MockoBckoi [ opoackoii Jlymel, pelakiiMu
razersi "AuD" u Apyrue.

1.3. OcHOBHBIM 3AEMEHI0OM AHTHOONENEHHTENILHOH CHCTEMBI ABJAETCH
INeKTPHYECKUA rpeounid kabens, yxknaapiBaeMbli Ha NYTAX yAalelus BOHbLI C
KpPOBAH, BblIEAACMOE HM TEIIO HE MO3BOAAET 00pa30BaTLCA JIEAAHBIM HPOOKaM.



/118 ODKOHOMHOIO  pacxoAoBaliHg  3NIEKTPOIHEPrHH CcHcTeMa  cHabxeHa
AATHUHKAMH 1 NYCKOPErynuPyoHinMKU yC1 pocTBaMH, BKAIOHAIOIIBMHY Peloiiini
kabesib TONLKO NpH HAJHYKUK  YCIIOBHHU (OCaJIKH ¥ TeMmliepaTtypa BO3jyxa), (IpH
KOTOPBIX MOIYT 00pa30BaTLCH HANC/IH.

1.4, Jinga kaxnoro uHaHBHAYANIbLHOrO oOwvekTa Tpebyercs cpos,
clietHalbHO nns Hero paccyMTaHian 3 3alIPOCKTUPOBAH AR
anTRoOsicICHHTENbHAA CHCTEMA, TEXHIYECKOC peiueHie KOTOpoi Oyner
3aBHCETh OT THMAA Kpbitid (CKarHas, Iuiockasi, BHEIHHE WIH BHYTPCHHHE
BO/IOCTOKH), ee pa3MepoB M KOHQHUIypauMH, BH/IA KPOBEALHLIX MAaTEPHAIOB H
JAPYIHX (hakTOpOB.

[.5. "Pexomcuuatiii 0o  NpHMENEHHIO NPOo1UBCOONE/ICHHUTENBHBIX
YCIPOHCID 1A KPOBNAX € HAPYXHbBIMKH M BHYIPCHHUMMH BOJIOCTOKAMH  ANS
CIPOSIMXCA H  PEKOHCTPYHPYEMBIX OKUIBLIX H  ODLIECTBEHHBIX 3HAHMIT
ABNAIOICH  MeTOAHYECKHM M CHPaBoYHbIM [OcoDMEM [jif  CIIENHANHCTOB,
paboraromnx B 0OHaCTH CTPOHTEBCTBA, U COACPXAT CACYIOUHC [JaHHbIE:

- KOHCTPYKUHH  PAa3RHUHBIX KPS CYLICCTBYIOWMX W CTPORUIUXCSK B
1. Mockse:

- KOHCTPYKLIHI aHTHOOJIeAeHHTENRbHDLIX CHCTEM JUTIA  KPbHU Pa3TH4YHbIX
THIIOB,

- TEXHHYECKasd XapaKTCPHCTHKA MATEPHAJIOB H U3JENHA, IPUMEHSICMbIX B
aTHo0NeNEHNTEIBLIIBIX cHuCcTCMax;

- METOZIHKA pacyera H NPOeKTHPOBaHNA aHTHODNICASHHTEIbHBIX CHCTEM;

- OCHOBHbBIC [IOJIOXCHHA 110 MOHTaXy H IIPUEMKEe CHCIEM B
IKCTLIVATAllHIO,

- 1[PABUIIA FKCOTYaraii aH THO0JICICHUTENLHBIX CHCTCM,;

- TEXHUKO-IKOHOMMHYECKOe MOKa3aTenn, CBA3aHiibie ¢ YCTPORCTBOM W
IKCIyaTaiiHeH aHTHoO1eIeHHTeNbHBIX CHCTEM.

1.6. lacrosiuas padora B 3HauuTeNnbHOH crenenn Oa3upyercs Ha
paipaboTkax 1 onslie paborht MockoBckux upeanpusatuii OO0 "Cnetnpanshinbic
cuciemin v rexitonorun” ("CCT") u "Poceniicknii cepBUC-LHeHTP LWBEICKOI
koMmriatitt "KIMA" - O00 "HOMO+". Kpome Toro B padore Mcnojib3oBaHbl
HeKotopeie ueptexu 1 cxemsl OO0 "CCT™.



2. Tuns xpsing 3ganuil 4 KX 2aemMeNThi, o0ecneunsaomue
OPrakd30BAHNLIH BOAOCTOK ¢ KPOBIY

2.1. Xonoauele W Tennsie Kpblluyn., lensas Kpbliia B OTAHYMHE OF
XONOAHOW BKNIOHaeT CHoH  TEmION3ONAIIHOHHONO Marepualia (HachklliHOTO,
Crko}eTOHHOro, MAWTHOrO K T.N.), Onarojaps KOTOPOMY B HOMelletnax,
pacflONOXKEHHBIX HENOCPEACTBCHHO NOA KpbIIEH (YepHauyHbLIX HIH KUIILIX),
MOXKI110 CO31aTb HCOOXOMHMYIO NOMOKHUTCIABLHYIO TEMTICPATYPY.

2.2. Kpoiiup OpiBatOT ¢ depnakom u Oc¢3 Hero. becuepnadnwie Kpolitii
Ha3bIBAIOT COBMECIUEHIIBIMK, TMOCKOAbKY 23Ta KOHCTPYKIHA OJHOBPCMEHHO
ABIACTCA H KPhILIEH U NEPCKPBITHEM HAZ KHALIMM HIH CAyXeOHBIMY (B cnyuac
rpaXaaicKuX 3aaHni) nomeweHuamMu. OaHUM H3 BUIOB COBMEUUEHHON KPbIILIH
ABSETCA KPbIlla MAHCAPAIIOro 3Taxa.

2.3. Bce nepedMcneHuHbic BbllHEC KpbiK MOIYT ObiTh CKaTHLIMH |
ITHOCKHMH.

2.3.1. Cxatuple KPOBIH MOTYT OBITh OJIHOCKAIHLIMH, JIBYCKATHLIMIH,
YETLIPEXCKATHBIMH H Oonee CnoxHeiMH, B HMKHEN 4YacTH Kak}iOro ckara
pacnionaralIcs BoJlonpuemubie xeinoba uau  notku. Kenoba 1 noTkH
BLITIOJIHAIOTCH C YKAOHOM B CTOPOHY BOPOHKH BOJIOCTOUHON TPYOhl, Ky/1a OHH
AOJDRKUL! HaAmpasBH1h MNOTOK BOAbl. (CKaTubie KPBitlIH Yalle BLIUIOAHSIOT C
BHELIHUMH BOAOCTOUHBIMY TPYDaMil, HO OBIBAIOT H C BHYTPCHHIM BOJOCTOKOM.
Huxlisfigs 4acTh KpOBIHK, BhiXoasuiag 3a rabapuThi HAPY)KHLIX CTEH, HA3LIBACTCH
CBECOM, a €€ HWXKHAA KPOMKaA - KaneabHukoM. Ha ckatieiX Kpblluax croxHoi
KoHpUIypaluii B MCCTax COMPsXKCHHUA ABYX palibix nosepxitocieif obpazyeics
ceoeobpaznplil kenob, HazpiBacMBId "cngoBa’.  JNeMEHTBLI CKATHOI KpPOBAH
TOKA3aHb! Ha pHC.2. 1.

2.3.2. TInockue KpwluM, Kak OPaBUIO, BLINIOAHSIOTCH € BUYTPEHHHMI
BOJIOCTOKAMH, pPACIOJOXKEHHBIMH B HEHTPAJIBLHON 4acTH 34aHus.  HecyuniMu
KOHCTPYKLIHAMH  MJIOCKOR  KpOBIM  4ahlle BCero ABNAIOTCA  cOOpHBIC
KeNe300eTOHHLIE KOHCTPYKUHH - KPOBCABLHBLIC FUIMTBI M NOTKH, [OKPLITHIC
Pa3NUYIBIMH PYAOHHLIMH OHTYMHO-NONUMEPHBIMH MartepuanamMy. JIBHIKEHHC
BOJIbI K 1IpHEMHOIl BOPOHKE BHYTPEHHCIO BO/IOCTOKA 110 KPOBEAbLHBIM NH1aM H
JOTKaM OPraHu30BaHO 32 CYET BLINIOJHEHHs FUIMT H JIOTKOB C YKAOHOM (1o

NAHTE B CTOPOHY JIOTKA, A 110 JIOTKY B CTOPOHY BOPOHKH) - 1+3%.

C BHEHIHUX CTOPOH IO NEPHUMETPY HAPYXHBIX CTE€H Hajy Kpomieii
BOIBLIILIAETCH flapaner, 4T0 HCKIIOYAaeT BO3MOXHOCTL TNOlaAaHHA BOAbI H
ofipa3oBanue Hanenei U cocysieKk Ha HaApYXKHbIX creHax. Cxema nnaHa niockoii
KPOBJIM TOXE MnoKas3alia Ha puc.2.1.



2,
3.

4.

1. KoHex ckaTROMN xpamta.

Caec.

KanenpHuK.

ERnosas.

. [Inomans somocOopa xes06a.

BonocfBopanie xesnoba.

. BogocOopHRIe JIOTKH.

. Hanpapasiongid JoToxK.
. BopoHxu.

. Bomocrounax TpyOa.

. [Inocxas xpomas.

. BEyTpeHEMHA BOJOCTOX.

. [Inomany BxomaHoro oborpesa.

. BogoMer.

Puc. 2. 1. Cxema cxaTHOHR A ILI0CKOE KPRII ¢ JICMECHTAMA OPraHE30BRHBOID BOJOCTOXA.



3. Hpupunnuaasnoe penicpse H KOMNJEKTYIONIHE 2JeMCHTbI
AHTHOOJICACHHTCNBHLIX CHCTCM

3.1. Onsa obecriedeHs cBOOOAHOIO ABHXKEHHA BOJIbI Ha BCEM lIYyTH ee
YAANEHHs C KPOBJH PeroiuHe Kabdenu cieqyer ycTanaBnusearh:
Ha CKaTHOH KPbllIE€ C BHENHINMH BONOCTOKaMH

- B HOTKAX H xenobax;

- B IIPHEMHBIA BOPOHKAX BOJNOCTOMHBIX TPYO #l pAULOM C HHMH;

- B €l jl0Bax;

- Ha CBecax M KaneJihLbHHKax;

- B BOJIOCTOYHbBIX TPyDax no Bceil BbICOTE;

- B [pHEMHBLIX KOMOJIlaX JAHUBHEBOH KaHaiduzaluuud Ha rhyOuHy
BO3IMOXHOIMO 3aMep3aHHs BOALI B CAY4YaAX PaCMOIOXCHHA KONolila pRUOM C
BOOC FOHUB0H TPYOOi.

Ha MJOCKO#’ Kpbllle ¢ BHYTPEHHUM BOAOCTOKOM

- Ha y4acC1xax KpbllllH, MPUMbIKAIOLLIHNX K JIOTKAM,;

- B J1I0TKax;

- HAa yyacTKe KpbILUH, NPUMBIKAIOIUCH K BOPOHKE;

- B BOPOHKE BO/IOCTOYROH TPYyOs!;

- B BepXieil 4acTH BOLOCTOUHOH TpyObl Ha rilyOHHY BO3IMOXKHOTO
3aMep3anua BOAbI;

- Ha MOUIaJIKe KpOoBiaK paimepoM | X | M paioM ¢ BOLOMETOM.

3.2. Kpome rpetoiiyx kabeneii B annobacneduTenbHoH CHCTCME
[IPUMCHAIOTCA CUAOBBIE M ynpasifionide kadenu; AATUYUKH TEMIIEPATYPH,
BO3/lyxa, arMocdeplbiX OCAAKOB U BOAblL;, ynpasagiolice obopylosanue;
H3NEAN K ACTaNH JUIA KpelsieHns Ha KPOBJE BCCX MCMCHTOR CHCTEMbI

3.3. JIng Ttoro, urobni u3bexarb HEONMpaBAaHiolo  pacxona
IEKIPOINEPTHH  CUCTEMA  NOCPEJACTBOM  yIIPABAKIONIKTO  00OPYHOBAHHS
(repmoperyisiopa) ©¥  AaTHHKOB  aBTOMATHYCCKH  BKJIOHACTCH  MIPH
OlPEACTCHHOM COYETaHUM BHEIIHHX  YCHOBHii: TeMrepaTypul HapYXHOMO
BO3AyXa B Auana3one ot +5°C o - 10°C, nanuuug ocankos H BOJlbl Ha
COOIBETCTBYIOMIMX 3MeMeHTaX KpoBiu. Takxke CHCTeMa aBTOMATH4YCCKH
BLIKIOHAETCH, €CiH OAHO U3 3THUX YCIOBHH HE BLIUTONMHACICH

3.4. Jlna uarpeBa y4yacTKOB KPOBJIM, [Jie HY)XHO  HE [OAYCTHTDb
obpasoBannsg  HajeaM U YAANUTL  BOJlY, [IPHMEHAIOTCA  Pa3IHuHbIC
HarpeBaTenbHble kabesmn MouiHocTeio 25+30 Br/M ¢ 1eMnepatypoi Harpcesa
60-130°C. Bce npumensemblie xabenuw AOCTAaTOYMHO AOATOBCUHbLI 33 CHCT



MHOTOCA0HHON H30JIALUH, NpejloXpadaouiel kabean ot Baard, MeXaHHYCCKUXx
HOBpeXAcHUA MW  ynbTpadguoieroBsix u3nydenuit. llarpesarensubie kabenw
OponupoRaHsl, Npu 310M OPOHA He TOABKO 3aiypuiaer kabesn oT MexaHUuecKHX
MOBPEXKACHHH, HO M nepepacnpelensieT Tennao, Yyto noMoraet HidaBuThCH OT
AOKAILHLIX TicperpeBoB. B anTuoOneacHUrenbHAIX CUCTEMAX NPUMENSIOTCH
kaleinn pe3ncTHBHBIE, KOTOPLIC HE3ABHMCUMO OT BHCLIHINX YCHOBHH BBICHAIOT
HEH3MCHHOE KOJIMHECTRO Tenna, U Kabenu camoperynHpyroliMecs, y KoTopbix
KOAHYECTRO BBIACIAEMOrO TCIUIa 3aBHCHT OT TEMICPATYPLL CPesibi, B KOTOPOH
oHH Haxogarcs, Jlis antHoOneneHNrenbHbIX CHCTEM HCIIONIB3YIOTCS Kak Kabenu
OTCUECTBEHHOIO [POM3BOACTBA, TaK M MoOCTaBiseMble U3-3a pybexa.
[Tockostbky pe3ncTiBHBIE KaDeH paccHiTaHbl HA ONPCACACHUYIO CYMMAapHVYIO C
yHeTOM BCeil JUinHBl KaOesis MOLHOCTb, OHHM  BBIMYCKAIOTCA OTACibHBIMM
CeKIHAMN Pa3ioi JUIMHBL, TIPY 9TOM, HAIrpeBalcJIbHAA XHWiia B KAX/IOU CeKIlIY
paccyHrana Tak, 4ToOnl MOINHOCTH, HpuXoafawascs Ha | M.m. cociasnsna
25:30 Br.

3 HacTodliee BpeMsa  BbINYCKAIOTCS  crieAyiOIUie OTeYeCcTBCHHbIE
PE3MCTHBHbIC Kabelu:
T/10 ¢ ool Harpesatenpliol wunoil cexiedt anvuon 34, 39,52, 62 u 72 M.
1C0OD ¢ onnolt narpesarensloi xunoit cekuneit anunoit 37, 43, 57, 63 u 82 M.
TCbD ¢ 1ryMS HarpeRaTe/JbHBIMH XM.1aMK CEKLIMAMH JTHHOIT 14, 21,27 u 36 M.

J1W  HarpeBarenbubie kKabejlw paccyuTans! Ha Hanpsbkenpe 220 B.
Brinyckatotess aHanordunsie  kabenuw  pns Hanpsykenus 380 B,
Camoperyatipyloiiecs  kabesiy  tna FSLE  (Mpuscron Jlaiit  akerpa)
paccyHTans! Ha Hanpsxkerue 220 B. J1ot kadenas MOXeT 1ape3arthes Ha nodble

JUINMHBL, COOTBETCIBYIONME Annue 0DOrpeBacMoOIro 37€MEHTa MM yvacTKa
KPOBIH.

Y OleuceTReHHblE  narperatensibie  Kabenn u JIpylHe  KOMIUIEKIYIOIIHE  JIeMEHTh
nporiuroohnenenmentLruiXx  cnctem Bhinyckaer OO0 "CCT", npusenenunie B TCKCTE
kaGemr KIMA nocrasnsiores dupnmoit KIMA (L iseuus).
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B kauyectBe npumepa 3apybexxHbIX Ipetomux Kadeleil MOXHO IIPUBCCTH
pesucTubHbIil  Kabenar KIMA Armor [ smowHocTeio 28 B1/M, Kotophli
nocrasaseTcs cekuuamu anudoit 10.3; 13,5; 18,3; 22,8; 27; 33, 40,5; 475,
56,6; 63,5, 72,5; 91; 135,5; 147; 181M u KIMA Armor Stronq MouiHocThiO
30 Bi/m, nocrasnseMmbiil cexkuuamu 43, 53, 67, 83, 100 u 133 M, a Takxe
camoperynupytotiiuiica kabennr KIMA K-3 monwmocteio 38 Bt/m npu O°C
u 17 Br/m npu +4°C.

CaMoperyiupyroiigecs HarpeBaTe/ibHbic Kabeau HMewT CaeaylolHe
IPEHMYLIECTBA OTHOCHTEABHO PCIHCTHBHBIX:

- rpeloLye 3IEMEHTLI xabeJid aBrOMaTHYEeCKH HIMEHSIOT
1el110BbLIeNEHHS B 3aBHCHMOCTH OT TeMNepatypsl BO3AYXA M BIAXKHOCTH -
TEIIOBbINCNEHHS YMEHLINAIOTCA HPH MOBLILIEHHN TEMNEpaTyPbl H YMCHLIHEHHSA
BJIAXKHOCTH OKPYXKaKOILEH CPERDI:

- CCKIIKK Kabensa mMoryTt UMeTh MoOYIO JUTHHY, YTO NMO3BOAAET CO3AABATh
bojlee HpdheKTHBHBIE CXeMbl PACKIAUAKH TpeMX Kabehel Ha IneMenHtax
KPOBJIH;

- kabenu He neperpesaorca Jaxe HPH fepece’eHH Upyr ¢ APYTroOM, 410
[TOBLIIIACT HAAEKHOCTH H De3011aCHOCTb CHCTEMBI,

- cekuust kKabena Bcernza NOAKIIOYAETCH C OJHON ciropoHsl, Onaronaps
YeMy MOXKHO COKPATHUTE KONHYECTBO NUTAIUIUX XONoAubix Kabencii.

K HenoctraTkam camoperynupyroiuuxcst kadbene OTHOCHTCA WX CTOH-
MOCTb, NPUMEPHO B 4 pa3a npespliliaoillas CTOHMOCTh PE3IUCTUBHBIX Kabeieli

3.5. Cunosble XONOAHBIC TOKOMOABOAAIIHME KaDey I, KOTOPhIC BMECTC C
[peloiiMH  KabessiMu  pa3MmeujaloTcss Ha KpoBlsie Toke Opounupopalbl M
3alliUilieHbl  OT  YALTPA(HONETOBBIX H3NyueHuil.  PacnpeuenutenbHbic M
yripapagiole kKabenu noabHpaioTcs H3  UMCIOIUMXCA B MPOJIAXKE B
01 BCYUIOUIHX PACHETHBIM NMapaMe rPaM COOTBCICTRYIONINX YHAC I KOB CHC1EMbI, a
TaKKe YCJOBHUAM MX IKCILIYaTalHH.

3.6. B anTHOONEeNeHUTENBHLIX CHCTCMAaX [MPUMEHAKTC]  AAT4YHKU,
paclipeACIHTENbHOE W yhipasagiowiee  OODOPYAOBAHHE  OTEHCCTBEHHOTO
HDOHBOACTRY, B TOM uncie Muorodyskionuininue koutpotiepei PT200E
| LTTJIOCKAT u PTOQ7S, narviiku remmeparypei TS1O0D 00 TS 1TUS, patunk
ocaaxoB TSPOl, namaux Boast TSWOI # apyroe obopynosanue, a Takxe
sapybexHoe -  HampuMep 1epmoperyistop Tepmocrar  DITR 3102
(IN'epManus) C Nat4yuKaMy TEMNepaTyphl H BAaXXHOCTH,
TepmoperynsTopbl  HacTpOCHbl  TaK, 4TO  HaipeBatenblibie  Kabenn

| |



BIJIIOYAIOTCA aBTOMATHYCCKH TO/BKO €CJIH TeMIeparypa HapyXHoro BO34yXa
HaXOAUTCA B 3ajjaHHoM paboueM guanasone temneparyp. [Ipaktika noka3zana,
YTO Juia  auTHofnencHuTeNbithIX CHCTEM  palouuM  AWana3z’oHoOM  ABRISCTCH
temnepatypa ot - 10°C no + 5°C. Briiodedne CHCTEMbl NPOUCXOAUT, KOrna
JaTYUK OCA/IKOB OKAXKET WX HATHUYME HIH JATUMK BOABL, HOKAKET Hanuuyue
BO/Abl B JIOTKAX M HPHEMHBIX BOPOHKAX BOAOCTOKOB. OTKMOYCHHE CHCTEMD
NPOHCXO, 11T, KOV1a JaTHUHKH BO/ILI NOKAa3LIBAIOT €€ OTCYT1CTBHE,

3.7. Jing kpenneHHs Ha KpoBile 231e€MEHTOB aHTHOOjeeHHeNiBbHOU
CHCTCMBI BLITYCKAKOTCA COOTBETCTBYIONHE KPCIIeXKHbIE J€Ta/H: MCTAJUIHYECKHE
3QKHMbLE, PA3STHUYHBIC KPOHUITEHHLI, 110JI0CHI, HAKJIAIKH W Apyrue aeranu. Jlns
1O KEC UCHH NPHMEHAIOTCE  MORTaXHbBIE JIeHTHl W3 OUHHKOBAUHOH cTallH M
MEAHBIC  3apyOCeHOR  1HocTtaBku. Kpome 10ro, Uis  MOH1aXa CHCTEMbL
notpebyercs 1ukady yrnpassieHHs, pacnpesesIMTeNbHble H pactiagyibie KOpoOKH.
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4. MerToanka NPOEKTHPOBAHHA
AHTHOOENCHHTEABHBIX CHCIEM -

4.1. Onpenenenne KoanueccTBa rperoinx xabeseit

[Ipy npoeKTHpOBaHWHK aHTHOOJIENEHHTENIBHON CHCTEMBI  KOHKPCTHOLO
3/iatiug HEOOXOAUMO TMPOBECTH  AHAIH3 BOIMOKHBIX MCCT CKONACHHSA BOALI i
obpazosBanug Haneau.

[{a ocuoBanuy HMeloluxcs Heprexed, ¢ororpadmii B 3aMepos,
BLIIOMHEHHLIX Ha OO0BLeKTe, BOAOCTOMHAA CHCTCMA [10/Ipa3MeNAcTCs]  Ha
xapakrepiible 3aeMeHThl. Jl18 Kaxagoro ywacTka B 3aBHCHMOCTH OT  €ro
pazMepos, papmb! (nuHeEiiHadA, 1uomaas) H Haubosee ynobuoro pacnpelenetis
MOIIHOCTEN MO rpynnaM TMOJACYHTBIBaeTCA o0uiee KONHYECTBO §  THIIbI
KaDeNBHbBIX HarpeBaTCNLHBIX CEKIHT.

Pacyer MOIHOCTH H  HEOOXO0AMMOIO KOJIMYEecTBa HarpenaieabHbix
kabenel s OTACHBHLIX 3JIEMEHTOB BOJOCTOMHOM CHCTEMbI HMEET CBOM
0c0obeHOCTH.

Pacuem oaunwvt kabens 6 6odocmounsix mpybHax.

B Bonoctousbix Tpybax (puc. 4.1) HomuHajbiags yAchbHasg MOILHOCTH
CaMOPCTYIUPYIOHIIHXCA U PE3HCTHBHLIX HArPeBaTe 1bHbIX Kabened B OTCYTCTRHI
BOJibl Konebnercs ot 20 po 60 Br/m. OHa 3aBHCUT OT JUIMHBI 1 JiHaMeTpa TPYOb.
[Ipy ApHMeHeHUM caMoperynupytouuxcs kKabeneld, cnocoOHBIX YBEAHMUTH
TETWIOOTAAYY npH Haauqud Boast B 1,6 -1,8 paia, 3ddexTHBHOCTL paboThI
CHCTEMBI PE3KO BO3PACTAET.

B obuem cnyuae pacxon xkabens (L, M) aas BojOCTOuUibLIX Tpyd
olpeaensacTcs no GpopMynam:

JIna Tpy6 ¢ BOROCTOUHBIMKM BOPOHKAMH B BEpXHEH HacTy:

|. = BeicoTa 3panua xX1,05 (5% 3anac) + 1,5 m (oborpes ke Hacti)
+ B M (3rub tpy6n1) + 1,5 M {00orpes BepxHEH HacTH — HETaANA, BOPOHKA) — C
MOHTaXXHbIMH KOHIAMH;

. = BricoTa 3panus x1,05 (5% 3anac) + 2 M (0borpes 1ixkHed vaciy) + B
M (u3rub 1pybu) + 1,2 M (0borpes BepxHCi uacTH — neras, Bopolka) + 1 M
- €3 MOHTAXKHBIX KOHIIOB.

J1s 1py 6 ¢ 1HernocpeACTBEHHLIM HPHMBIKARHEM K JIOTKY:

L = shicoTa 3aaHua x1,05 (5% 3anac) + 1,5 M (oborpeB HUKHCH vacTH )
+ B M (13rub tpyOnl) — C MOHTOXXKHBIMH KOHLIAMM,

. = Bbicota 3naHuA % 1,05 (5% 3anac) + 2 M (00orpeB Huxiiel 4acTH) +
B M (u3rub Tpybnl) + 1 M — 6€3 MOHTaXHBIX KOHLOB;
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1 — BoponpuémHan popoHxa; 2 — BoaocTouHan Tpy0a;

3 — HarpesatenbHbid Kabess, 4 — xpendmHem aaxum, 5 - Tpoc;

6 — OTMET, 7 — yCnnenHbid o0orpes otméra; 8 — ogocboprom xénob,
9 — xpoHwTenH, Kpensumir kabenk Kk xenoby;

10 ~ HanpasnsWMA NOTOK, 11 — NOBOPOTHLIK INEMEHT,
obecneunsaouun nnavHbi narnb xabenn; 12 — xormgesan mydTa.

Puc. 4.1. Oborper wopoctounot 1pybmt Gonwinoro anamerpa
H Xesoba
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Pacuem dnunit kabenn e ycenobe (nomke).
[Tpu oborpese BOAOCTOUHLIX XenoboB M NOTKOB (pHuc. 4.2) nuuejiHas
HOMHHAAbHAA MOMIHOCTH Ipefolliero kabens 3aBUCHT OT nnoiiiaini Boxocbopa,

Jiexauler sbilie 3THX KenoboB, U onpesienseTcs yepes fouans soaocdbopa,
2

’.

opuxoAdulyroca Ha 1 M xkesnoba (s1o1ka). Ecnu nnonaae BoaochHopa mcrice 5 M
TO MOULHOCT, oborpeBa Moxer He npeswitath 20 Br/m noika, s vero
[IOCTATOYHO ONHON HHUTKH Kabens. YBenuucHue mionianm sogocbopa no 25 M° i
bonee TpeOyeT T1OBBIIIEHUS YAENbHOH MOLHOCTH rperowmux  Kadesieit
no 50 Bt/M xkenoba (y1oTka), # COOTBETCTBCHIO JIBYX IHTHTOK Kabens.

B obwem cnydae pacxon xabens (L, M) gns Jsiotka  (xeno6a)
OlipeeNIAeTCs 1o GOopMYyiam:

Lias = Liorea %X1,05 (5% 3anac) x N HHTOK ~ € MOHTaXHBIMH KOHLAMIH,

liag = Lporea %X1,05 (5% 3anac) x N uutok + 1 M — Oe3 MOHTAKILIX
KOHLOB.

HarpesateibHble CeKIIUH € XOJNO/IHBIMH KOHUAMH MPHMEHAIOICA B TCX
cnydasiXx, KOrfaa HeT BO3MOMHOCTH HIH HE JONYCKACTCA YCTAHABIMBATH
pacnpeaenuTeibibie KopoOky BOMU3N HarpeBaTeNnbHbIX CEKIHH.

Jlns  oborpesa kposnu 3a napailietamMd  HeoOXOoAMMO NPHUHHMATH
MollHoCcTb Kabeneil Ha 30% Oousblite, ticM a8 KenoOoB, TaKk Kak [apanero
BLINOJIHAIOT pONb  HANPaBIAKMUX KenoboB, HO  OJHOBPCMCHHO  OHIS
CHOCOBCTBYIOT HAKOIHJIEHHIQ CHENa H JIBAA.

Pacuem onunet xabens ¢ erndosgux.

Ennosel (puc. 4.3) pekomennyeics aborpeBars e Melee, dem Ha 1/3 ux
JinHbL. Jlna npenoTBpallieHUs HAKOMJICHHS CHera W Hajlejin HarpeBaTejibHbIC
CEKIIHH BBLITONHAIOTCA M3 JIBYX HUTOK TeM xe KadejieM, 4ro ¥ s oborpena
wenodbos. Ha cxeMax packiauxku HarpeBalcHbHbIX cekipih oborpes cHaoB
obbIyHO 00beauHAEeTCA ¢ 00oTpeBoM xenobosn.

Pacxon kabesns nng eunos (L, M} onpeacnsercs no dopmyne:

L = L oborpeB. uyactd ennoBbl x],05 (5% 13anmac) x 2 HUTKH —
C MOHTaXXHbIMY KOHUAMHU Hin

. = . oborpesn. wacty ennoBel x1,05 (5% 3anac) x 2 Hutkn + | M -
0e3 MOHTaXXHLIX KOHIIOB.

I3 MecTax npuMbIKalns KPOBJIK K BEePTHKAJIbLHBIM CTCHAM TAKXE MOXCT
HaKaluBareCcss CHEr, M3-3a 4ero BO3MOXKHBI Npotrcuku. [lodTromy oborpes
MPpUMBbIKaHHI uenecoodbpasto BLINOMHATL B 1 UAH 2 HUTKH B 3aBHCUMOCTH OT
0011tefl CXeMbl YKAGNKHK CEKIHH.
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Puc. 4.3 )
e, 4.3 Tlpumep o00rpesa CHJOBLI

H HUICHeH YyacTH ckara.



Jlna  uckmouenns obpazopaHus HaleAH B BoAOMETaX f1apaneToB
Heohxoaumo oborpesark AHO BOJAOMCTa W [I0WAJAKY Nepejl BOROMETOM HE
menee 1 M2 HCX0JIA U3 MoLHocTH 300 B1/m2.

OOorpesacmple BOPOHKH Ulds BHYTPEHHHMX BOJOCTOKOB MOryT ObITh
rOFOBLIMH H3AENHAMH ¢ MOWHOCTBIO 0kono 30 BT, KOTOphie BCTPauRalOTCq B
BOJONPHCMEBIE BOPOHKH. H100b1 1IPe/IOTBpATHTL NpoMep3atiue BepXHCH YacTy
BOJOC TOMHOR TPYOB!  3TH BOPOHKH cHabXalwTc HarpeBaTe/LHLIMHU CCKIHAMU,
obecneuyBaloliMMH nporpes TPyObLl 10 Tenioil 30HbI.

Jnsn oforpesa  ywacrkoB 1IJOCKHX  KpPOBeSib MOXUO  HCHOILIOBATH
OPOBHPOBaUILIC Pe3UCTHBHBLIE Kaliens ¢ yAeabHoR MotHocTeIo 250--350 Bt ua
M nokpbitua. [lpHueM ¢ yRETHUEHHEM BBICOTLI CHEXHOIO NOKpOBa (3aHoca)
COOIBETCTBEHHO  BO3pacTaeT H yJjedbHags MoWHOCTh. CTaHaaprHbld  wiar
vkia/iku OponupoBanHslXx Kabeneit cocrasaser ot 80 go 100 Mm.

[{a kpasx KPOBJIW, KOTOpLIC paclioNaralorcs HHXE XeNoOoB, Takke
CKaiIHBAIOTCS CHCXHbIE H JlensHple Macchl. X uenecoobpasHo yuansth,
pasMelas HarpepaTenbHeie Kabesn BAOML KapHM3a (NMpH UIMPHHE KapHH3a
mcraee 300 mMm) unn no BeceH ero njgouaad. s otmx  nenel Moryr
HCIIOJIL3OBATLCA HarpesaresabHble kKabenu moboro ykazaHHoIo BLIIUE THIIA.

Pacuem daunel kabens na kaneavnuxe.

KancnblykH, B 33BHCHMOCTH OT HX pPa3MCpoB H  KOHCTPYKIHH,
ODOIPEBAOTCS  ONHOI HAM  JABYMHA HHTKAMH CAMOPCTYAUPYIOILEIOCS MM
Pe3NCTHREOIO Kabena,

B obiem cayuae pacxop xkabens (1., M) na xaneinsnuk onpenensieTca no
DOPMY TaM:

Lot = Lianensunca = 1,05 (5% 3anac) X 2 HUTKYU - ¢ MOHTAXKHBIMY KOH1IAMH
WL

Lovac = Loaoma X1,05 (5% 3anac) X 2 nutk + 1 M — 0e3 MOHTAXHBLX
KOHILOB.

{Ip# MOHTOXKC OfHA HMTKA KaneJbHUKA KpPENWUTCHA 110/] KarelbHHK,
BTOPAas -- BAOJIB Kpasi KPOBJIK.

Pusbuera nazpeceamensrnoco kabens na cexyuu,

Jia cHnkenna obuiero YHcna HarpenatelbHbIX ceKilnii uenecoobpasiio
0AHOIT ceknureii oborpeBath HECKONBKO 30H, HarpuMep. JHOTOK — TpyDda,
10TOK — eHfgoBa — +1pyba, eHjioBa — Ttpydba. Jlns ynobersa packianky
HAIPCBATCABHYIO  CEKItMIO  YAOOHO  HAYHHATh  HANPOTHB  IPHMBIKAHHS
BOJOCTOUHON TPYOb! K NOTKY.
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3aTeM COCTABASETCA TabAMLa, B KOTOPOH YKa3LIBAOTCA [1apaMeTpL
HarpeBatelibHbIX CEKIIMH: HOMEpa, MapKHPOBKA H JUTHHA.
PacyeT HOMHHAJBHO MOUIHOCTH CHCTEMOBL.
CyMMapias HOMUHa/IBHaR MOUIHOCTL CHCTEMBLlI ONpeaAeasercs 1o
dopmyne:
P = Z{pr L; ]+ Py - S+ Pyp - Nog

re: P, — pabouas yinueiinas MouocTns kabens i-ro tuna, Bi/m;

L; — cyMmapHas JnvHa kabesist (-ro T, M;

Py, — pabotiast I0BEPXHOCTHAs MOHIHOCTE 0001peBa y4acTKOB MIIOCKOK
KpoBiH, B1/M’;

S — nnomanb 0GOrpeBacMBIX YHAC IKOB MIOCKOH KPOBIH, M';

Pyp - pabouast MOWLHOCTE 060orpeBaeMoi BOPOHKH, Bt/M;

Np — kxonuiecTso 0b60orpeBaeMuIX BOPOHOK, HIT.

CymmapHas yCTaHOBIEeHHAS MOUIHOCTD (P ,,/) oupeiensercs, Hexona i3
HOMHHAJLHOR MoulHocTH B Koadduuuenta K, yxaiblBalOIIEro BO CKONbKO pas
pacucTHbIM TOK IPEBLILaeT HoMuHanbHbIi. KoddduukenTt K paBen:

2 — ans camoperylipyoninxca xabenei;

[,2 — nus pe3ucTUBHBIX Kabeen.

[Ipn oTOM cneayeT y4YutThiBaTh, UTO ITYCKOBOM TOK MOXET MNpesbillarh
HOMHHaNbUBIH ANd  caMoperynupyroumxcs kabened B 3 pasa, a uid
pe3uc1MBHBIX Kabene# - B 1,2 — 1,4 pana.

[lo Mepe uporpeBa kabens  NYCKOBOH TOK ObICTpo nagael o
HOMHHANLIION BCAWUMHBLL. OOBIMHO BpPEMA YCTAHOBICHHA HOMHHAILHOTO TOKA
COCT1ABJACT 3 — 5 MUNYT.

CedcHHe CHAOBLIX KabencH paccuHrbiBaIOT, HCXOAZ W3 BERHUHHBI

CYMMapHoro HOMHHaNBHOTO ToKa ¢ Koy punuer oM 3anaca 1,25:
1,25 Pyoae

p—
el ~Saller =l
p—

U

rae: 1 — ANHTENsHBIA MAKCHManNbHO JONYCTHMLIA TOK, A;
P, ., — HOMHHANbHAA noTpedbngemas MOWHOCTS, BT,
U - Hanpsokenue nuranus, B.
KoMMYyTallHOHHbIE, MNYCKOBBIC U 3alUMTHbIE amaparsl noadHparoT,
HCXOAA M3 BEMHWYHHBI CYMMApHOTO MYCKOBOFO TOKAa ¢ KO3(dHIMEHTOM 3anaca
1,5 ¥ BpeMeHH cnaflaBis MyCKOBOI'O TOKa:
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‘,5 * Pyc’n
U

/ HVCK —

rac: Jyyex -~ MAKCHMIBHBIH TTyCKOBOR TOK, A;
Pycm — YCTaHnoBJeHHas MOMIHOCTL, BT,
I/  — HaupsxeHue nuranus, B.
Pacuem u go1bop 6800100 3Q1UNHOCO AgmoMama CNCAYeT BBINOAIATH
10 H3MOXKCHHOH HHKE MCTOJIHKE:

. Paccyurarh NMYCKOBOH TOK JUIS Ka)XJIOH HArpesatesibHOH CEeKUHH 110
Gopmynte:
[.. K

[ =
FYCK, 220

rie  lyyen — TYCKOBOH TOK 1S HarpeBaTenbHoi cCeKuMn N, A;

L, - JJIMHa HArpeBaTCIbHON ceKuuu N, M;

K - koadduient, 3aBHCAWME OT THHA HArpesare/ibHOro kabens M
XaPaKTCPHIYIOUWMH ero yIeabHyo MOUIHOCTE NPpHHHMAaeTCs no tadiuue 1.

Tabuna 1*

— - g 3

F Fl . --..'.-|ll.--l-l'—'—."-'-'1--.—*_ -, - 4 A o am —

Tun xabena HarpesarenbHbLIX CEKUHH

23-CCEY2 | 31-CCB22 | 25-TH0R2 | 20-1C022 |30-TCHD2

Y L L T B pas—— o i e e rm  r——— J

K 60 98 | 35 28 42

T A pp— e Y — - _— _— I

2. Jna tpextpaznofi cunosolt e crpyiliinpoBaTh NOAYYE€HHbIC TOKH Ha
1p1 npUMepHO pasuble yacth  (ans ¢a3 A, B u C). Ionydentsie widpsr e
JAOIDKHBL OTIIHYATBECA APYT OT JApyra Oonee yem Ha 15% (B COOTBETCTBHE C
rpehoBaHami TTY ).

3. Ho makcumanpHoi U3 1pex uudp BuiOpaThk yCeTasky 3aui¥THOIO
ABTOMara ¢ 3anacom no dmpkaiiuiero cranjaptHoro snadenus 10A, 10A, 20A,
23A, 40A wan 03A.

Jlanee, ¢ yueroM cMCTEMbI aBTOMaTHUYCCKOIO yNpabieHus, BuIOHpaeTcs
uikady viipapiieHus 1o karanoram QUPMbI-NIpoH3BOIHTENS.

[E— f——— ——— -

* Jlanubie NpeaupHsTHst-wIroToBnTEas narpesarensibix kadeneit OO0 «CCT».
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4.2 MoHTaxxHag cxema

MohTtakHbie CXeMbl, KaKk NpaBH/i0, BLINOMHSIOTCA lia 1JlaHax KPOBAH H
BKJIIOMAIOT CXE€Mbl PACKIaJKH HArpeBaTClbHbIX CEKIIHA U PA3BOJAKH CHIIOBbIX
kabeneld W kabeneil yupasncuus ¢ o00o03HauCHHEM OCHOBHBIX TabapHTHBLIX
pa3iMcpos.

Ha stoil cxeMe NOMHUMO pacIIoNIONEHKsT CaMHX HarpeBaTeNnbHbIX CEKUIHI
(CH) 4 ux HoMmepa yxaibiBalotcs pacupeienurenstibie kopobku (B) w umkad
ynpasneduda (LL1Y), 8 KoTopoM obuLIino ycraHoBAeH TCPMOPEIyIHTop.

Cxema pas3poarxy cunoBeix Kabesneit (M) u  kabenel ynpasnenus (KY)
JOIIOJIHHTEABHO CONEPKUT MECTa YCTAHOBKH pacrnpeAeauTenbisiX kopobok (13),
naruukoB temneparypsi (/IT), ocanxos (J10) v soawr (JZIB).

KpoMe BhillleyKa3zanHbIX 0003Ha4eHHI Ha cXeMax MOTyT NPHCYTCTBORATH
H Apyrue, HaHpUMep: KOHUEBhIe M COCAHHHTEALHLIE MY(DTbl, MOHTaX!ble
KOH11bI, TOUKA ONYCKa.

4.3. ipumepbl MOHTAKUBLIX CXEM JUIK PA3HBIX Kbl

[Ipusep 1. MoudTaxnas cxema 4 METOAMKA  pacyera
aHTHOOJIC NEHUTENILHON CHCTEMBl JUls KoTTe pKka ¢ 4-X CKaTHOW Kpbltled,
pacnonoxeHHoro B fiepesue bpuker (pHce. 4.4, 4.5) MockoBckoi obnactit *.

Pacuem daunel Hazpesamenbivlx CERyuU

Jlnuka: notkos L=41 M; BojiocTounsix 1pyd L=26 M; cnaos [.=28 M;

KOJIHYECTBO BOAOCTOUHKLIX TPYD -- 4 1rs.

Jis  npockTHpoBanus anTHOONEACHUTENBLHOI CHCTEMbl TIPHMEHSCTCH
camoperynupyloiluiics kabenn mapxu 23FSLe2-CT.

l. Pacuem oaunul kabenn 8 nomke (dcenobe).

Tax kaxk wupuda oborpesaeMoro notka Gosbine 50 MM, 4HCAO HHTOK
kabcnis B NOTKe NMPUHUMACTCA PaBHBLIM 2.

Jinsa panHoro mpumepa NpHMENAIOTCS CCKUMH C XONOUHbIMH KOHIIAMH
OAUHOH 1o 6 M:

Liag=41 Mx1,05 x2=86,1 M
2. Pacuem oaunet kabeast ¢ 6odocmounvix mpybax.
Tak kak muameTp oborpesaemoil Tpybri Haxoautca B npeaenax 100-150
MM, YHCI0 HHTOK Kabena npuHHMaeTcs paBiibiM 2,
B naHHOM citydae Tpyba HENOCPEACTBEHHO MPHMBIKAET K JOTKY, TAKKe

HCIONB3YIOTCS CEKITHKN C XONOIHBIMH KOHLIAMH:
Lyag=(6Mx1,05x24+15M)x41u1.=56,4 M

ey

* Moutaxnas csema sbinoiuedHa 000 «CCTy.
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3. Pacnem duaie kabens & endosax.

B obuieM ciiyyae eHa0Bb A0CTAaTOUHO 000IpeRaTh Ha /3 HX JUINKGI.

B nasxoM rfipuMepe, ¢ ToYKH 3peHns yaoOcTBa 3anHTKH HarpeBaTenbHBIX
CCKUMHA  00OrpeBacM  €HJIOBbI

Ha BCH JUIMHY, TIPHMEHSIOTCA CEKIMH C

SOJ0/1BIMHA KOHLIAMK:
Lwas =7 M X105 x4 mr. =294 M

4. CymamapHeii pacxod kabens.
Lo = 80,1 M+ 56,4 M+ 294 M=17]19Mm

.

CeXIHIO Kabens

/ lﬂﬂ

HeaccoobpazHee Ha'HHATD

ynoﬁcma pacKiajiku HATPEBATENLHOIO

B Mecre  NpHMbIKaHHA BOJIOCTOYHOH TpyOb! K
IHOTKY.

B nannoMm npuMepe cHctema paszodura na 6 cekuuit. M3 nux 4 cexumn no
CXCME! eHAOBa-NOTOK-Tpy0a, T.€. CeKuMs mnposioXehna NoO NOTKy, Jlajiece B
CH/IOBY, B EHIORE pasBopoT, oOpaTHO IO €10Be, B JIOTOK, B BOAOCTOYHYIO
yoOy. Jlse cexiium no cxeMe: NoToK.

Vpunsarele cexipin Harpenarenbuoro Kkabesns npusesictnl B Tabnuite 2.

Tabaniia 2

Humjcp*cekmm rﬂm&l?&pmpoma CeKILHK R ,[lnnm;:é;cunm M
} CHI | 23-CCBD2-31 T
- CH2 23-CCBA2-24 | 24 T
CII3 C23CCpR3t L 3t
*' CHA4  23-CChD2-31 31
T CHS 23-CCE224 | 24 -
| “CH6 | 23.CCEAZ3t 1 3l

Buibop wxadioa ynpasienus,

LIpOH3BOINTCR pacycT IYCKOBBIX TOKOB ANR KaXJIOH HarpeBate/ibHOM

CEKIH, VKlanon B Tabime:
aver, 1 = Ly X K/ 220 =31 x 60/ 220=§,46 A,
nvex. 2 = Lo X K/ 220=24 x 607220 =6,55 A,

n},.{;,_.:.r-L1 x K /220 =31 x 60/220= 8,46 A,

ijKf

1
1
vex. 3 = Ly X K/ 220 =31 x 60 /220 = 8,46 A,
1
[

20=724 x60/220=0,55 A,
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Luyew 6 = Lo X K/ 220 =31 x 60/ 220 = 8,46 A.

B cayyae, ecin [ ye > 32 A, rpynnupyem 3 dazel. [Janee paibusaem

MoAyueHHbIE LHU(pbl HA TPH MPHUMEPHO paBHbIC YacTH. | lonydaem:
ans paszul A: 8,46 + 8,46 =16,92 A;
nns dpazel B: 8,46 + 6,55 =1501 A;
ans gaset C: 8,46 + 6,55 =15,01 A,

Patiutia Mexly MakCHManbHO HarpyxeHuoit (16,92 A) v MUHHUMAABLHO
HarpyxceHHoi (15,01 A) dasamu coctaBnact oxono 11%, 1To cooTscicrayer
1pebosannam T1Y D, Tlo Maxcumansno sarpyxennoit dase sbibupacM yci1asxy
3alUMIHOr0  aBromaTta ¢ 3anacoM. llyckomoii Tok cocrasnser |7A,
CAeOBaTE/ibHO, YCTABKA 3atliMTHOIO aBroMara — 20 A.

Jlanee, ¢ y4eTOM CHCTEMbI ABTOMATHYCCKOrO YIIpaBfieHus, BLibDHpacM
mkad yupasnews: HIY-TC-3-25-200, rpe

LY — 1ukad ynpaBneHus;

TC - dmpma-usrotronutesis;

3 — pnd Tpexda3snoil pa3BoaKH,

25 — MakcHMasnbHO IONYCTHMBIHA TOK Ha 01y (qazy A;

200 — Tun uenonb3lyeMoro perynaropa temnepatypsl — PT200E.

Pabowuas moinnocts — 4 kBT,

YcranoBierHas MOWHOCTL — 7 KBT.

Pacuem xonuuecmeq KpenexcHoulx 31eMeHmos

B pganHHOM cCiydae NOTKH W BOJOCTOMMbiE TPyObl H3TOTOBACHD! M3
OHMHKOBAHHOHN CTalM, NOKPLITOH NONMMEPHbLIM MarepHanoMm (I11aciMionoa),
NO3TOMY MPUMENHAIOTCA KPENEXHbIE 3JICMEH I bl H3 OUHHKOBAHHOH CTaJll.

1. Kpenedcnvte 3nemensinot OAR AOMKORK

Ob1uas AnuHa oborpepaeMbix 101k0B — 41 M.

tlupuna notkos - 100 mm.

3axum CP.23.2-50 - 4) x 4 + 10% = 180 wir.

Itonoca 0.8x15x200mMM — (41 x 2+ 10%) x 0,2 M= 18 M.
3akiienky OTphIBHbIC U3 OLIHHKOBAHHOMK cTann

4 x 12 -41 x 2+ 10% =90 1.

2 Kpeneocuuvie 3nemenmat Ona 8000Cmounbix mpyH
KonuuecTBo 000IpeBaeMuIX BO/IOCTOYHBIX TPYD — 4 miT.
Annna BopoctouHbIX TPYO — 210 10 M,

25



/nameTp Bonocrounbix Tpyo — 100 MMm.
T-ckoba - 4 1.

ZaxuMm CP.23.1-25 -4 x 3+ 10% = 13 wir.
3awinm CP.23.2-50 -4 x 10 + 10% = 44 .
3axiieNKK OTprIBHbIE W3 OUHHKOBAHHOH CTaNH
dx[2-4x3+4x4+10%=3]nrm.
Kowyx TC.OS/K. 100 - 4wy,

3. Kpenexcuvie anesmenms 918 eHoos.

O0ias juiHia oborpesacMbix cCHUOB — 26 M.
Juxnm CP/T.23.2-50 - 26 x 2+ 10% = 58 ur.
Tpoc cranppoit =28 Mm—- 20+ 10% =29 m.

[Ipusicp 2. JLis  HamocTpaniy BOIMOKHOIO  pelieHns
aUTHOOICHEHUTEIBHOH CHCTEMbl IS CHOXHOH KPBIILIHM, PACTIGNOXKEHHOH B
PAIHLIX VPOBHAX I COCTOAUICH #3 CKATHBIX H IUIOCKMX YHYaCcTKOB, BIAT
TpexcexktitonHbiil 12-17 oraxubiit  xuno#t nom, pazpaboranubiii LMD
KUUHWEA  H o pacuoJiokeddsli 110 aupecy  yia.  KapambiieBckass  Ha0d.
kn-n 74 Bn, 20-24,

Pacuer anTHOG/iezeHHTEALHOR CHUCIEMBl BBIMOJHACTCH OTHENBLIO JiNA
KOAQOR ceximn. Cexunn Ned u Ne3 sepxansto cHMMMETPHYHBL, [IODTOMY pacyer
IPHBOAHICH TOHBKO 118 CeKIHH Nel,

Pacyem drunm Hazpesamenvrux kabenel oas cexyuu Ne |

Kposag cexunu Nel (puc. 4.6, 4.7) uMeeT Kak CkaTHbie, TaK H MJIOCKHE
VYHACTKH € BHYTPCHHHM BOJOCTOKOM. OUrBoA BOJAbI CO CKAaTHLIX Yy4acTKOB
OpPlanii30san [pH DOMOIMM BOJOCTOUHBIX XeNQOOB B BOPOHKK BHYTPCHHETO
RO10CTOKS {BB). KpoMe Toro, otnensibie yqacTkH 11JI0CKOH KPOBIN HE HMEWOT
cOOCTBEHHBIX BOPOHOK BHYTPCHHETO BOJIOCTOKA, U BOJIa YHANSETCH Ha HIKIHE
YPOBHH  NIPH TIOMOIIK  BOJIOMETOB W BOJIocTouHKIX Tpy0. CooTBCcTCTBEIHO
0DOIPEB TNOCKHX HacTedl KPOBIH OCYUIECTRACTCR BOKPYT BOJCMETOB, BOPOHOK
1 30H 1ICPEA BOJOCTONHBIMK TPYOaMH THIOMANBIO OKORO | M° 1 T.1., 10 €CTh 10

BCEMY NVTH YAGAEHHA BOABL
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Obuiie xapakTepHCTHKH 000rpeBaeMbIX 30H NPUBCACHLI HHXC.
[Lroans oforpesaemMsbix 30H Ha nnockoit kposne: S=10,5 M.
Jlnuna: - noTtkoB L=22.5 M;

- BOAOCTOUYHLIX TPYOD L.=9,5 M;

-ennoB L=12 M

- Kaneabiinkos L=14 m;

- KOJIHYECTBO BOAOCTOYHBIX TPYD — O LIT,;

~ KONW4YeCTBO BONOCTOUHLIX BOPOHOK — 7 1IT;

- KOJIHYECTBO BOJIOMETOB — 2 1UT.
Jing npoekTHpoBaHMA aHTHOONCHEHHUTEALHOW CUCTEMBl IPUMEHAETCS

caMoperynupyiotuniica kabenp mapku 23FSLe2-CT,

I. Pacuem onunst kabens 8 nomke.

Jna notxos wupunoi 10 50 MM (Lgra = 6 M), IHCHO HHTOK Kabeis B
NOTKE upHuuMaeTcs pasibiM 1. B jaHnoM cnyvyae npuMeHsioTca cekuuH Oes
MOHTAXKHLIX KOHLOB:

Liag=oOM*x1,05+1M=73mM

Hns norkos wiMpHHOH 6onee 50 MM (Ljorg = 16,5 M), HHCAO HHTOK
kabesis B JIOTKE TIpUHHMaeTcst paBHeiM 2. B aanvom crnyuae npumMeHsiorTcs
CexLHU 03 MOHTAKHBIX KOHIIOB:

Leaag= 16,5105 x2+]1M=35,7m

2. Pucuem onunbi kabens 6 a000cHoyHbix mpybax.

Tak kak jpuaMerp oborpesaembix TPyO HaAXOHHTCA B 1peaciax
100-150 MM, UHCHIO HATOK Kalend 1IPUHUMACTCSH PABHBIM 2.

B naHHOM citydae TpyOLl HENOCPeACTBCHHO MNPHMBIKAIOT K BOAOMETAM,
HCHONLIYIOTCH CCKIIMM C XONOAHBLIMU KOUIIAMY:

Leag=9,5M*1,05%x2+1.5m%x2=23mM

3. Pacuem dnunvt kabens 6 encosax,

B nasnoM npumepe, € TOUKH 3peHng YI00CTBa 3anNHTKH HalpeBatenbHbIX
CeKIlMit o0orpesaemM C€HAOBBI Ha BCIO JANUHY, OPHMCHAIOTCS CEKUHH O¢3
MOHTAXHbLIX KOHILOB:

Liag=(6Mx1,05 x 2+ 1 M)y x2uiT. =272 M

4. Pacuem daunul kabens Ha kaneasHUKAax.
[lpn MoHTake ogHa HUTKA Kabcya xpenuTcs oA KarnenbHUK, Bropas —
BIIONE KPAA KPOBAY, [TPUMEHSAIOTCA CEKIHH C XOJIOMIbIMH KORLIAMH!
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Loag=16MXx1,05x2=33,6M

3. Pacuem daunet kabeas Had NAOCKUX Y4acMKAX KPOSall GOKPY?S 8OPOHOK U
GI3OMENO8.

[Tpu oborpese 30H BOKPYT BOPOHOK H BOJOMETOB Kabenh, yKna/hbiBAcTCH
100 ’

MM Ha [UJiomjaaH HpUMEPHO | M7,
HArpeBateaLHas CCKIHA JAAHHOH OKoJIo 1 — 2 M onycKac1cs BO BHYTPCHHIOIO

3MI3ArOM ¢ LUArOM [MpH  3TOM

qacTh BOponKiL. HpuMenstoTes cexupy 6€3 MOMTAXKHBIX KOHIOB!

Lyas=(13M>x105+2M+ 1 M) X8, = 133,2 M

6. Cymatapnoli pacxod kabens.

Loy =7,3M+357M+23M+272 M+ 33,6 M+ 1332 M=260m

PaszOuexa nacpesamenvbno2o kabens na cexyuu

Jing cuvxenus oduiero uucia narpesaresibHbIX CEKUHA Heaecoobpanio
O/1H0H ceximeit 000TPeBaTh HECKOABLKO 30H,

B nanHom npuaMepc cdcremMa  paszbura  Ha 13 cexkumii, KoTOpble

npiseaeHsl B Tabauue 3.
TaGmuna 3

Hgmep C-EKHH-‘; | Mapknposka cCKiBu }'l:,rmnaccxuuu,m 1
''''' T CHI 23-CCBED2-20,5 205
B CH2 C 23-CCH32-29.5 295

CH3 23-CCB22-17,5 17,5
TG | - 23-CCBD2-31,5 31,5
’’’’’’ G e T R T
~ CHe 23-CCED2-17 7

o 23-CCBI2-17 17
"""" CI8 ©23-CCBED2-30 30
L cio 23-CCBD2-30 T30 *
] (Eﬂo” T 23.CCBh32-14 B 14 4 :

CHI1 23-CCED2-14 14
i CIH12 T TT23.CCBD211,5 1.5 |
- CHI3 23-CCBI2-11.5 11,5
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Buibop wxaghos ynpaanenus

[Ipon3BoiHTCA pacHeTr NYCKOBLIX TOKOB AN KAXJIOW HarpesatenbHON
cexumH, ykazannoii B tabmiue:

Layek. 1 = Ly X K/ 220 = 20,5 x 60 /220 = 5,59 A,
fayex. 2 = L2 x K/ 220=29,5 x 60/220=28,05 A,
by, 3 = L3 x K/220= 17,5 x60/220=4,77 A,
Inyek, 4 = La X K/220=31,5x60/220=28.,59 A,
bayew s = Ls x K/ 220=16 x 60 /220 = 4,30 A,
foyek 6 = Le X K/ 220 =17 x 60 /220 = 4,64 A,
biyer, 7= L Xx K/ 220 =17 x 60 /220 = 4,64 A,
lnyek, 8 = Lg X K /220 =30 x 60/ 220=28,18 A,
Inyek, 9 = Lo X K/220=30 x60/220 = 8,18 A,
Inyek, 10 = Lo X K/ 220 =14 x 60 /220 = 3,32 A,
Iryex. 1 = Ly x K/ 220 = 14 x 60/ 220 = 3,82 A,
Inyex 12 =L x K/7220= 11,5 x 60/ 220 = 3,14 A,
lnyek, 13 = Lia x K/220=11,5x60/220 = 3,14 A.

Tak xak Iy > 32 A, rpynnupyem 3 ¢asut. [lanec pa3dHBaca

flonyuenube HAPPH! Ha TPH NPUMEPRO paBHbic YacTH. lonyvaem:
s a3t A: 8,05+ 8,18 +3.82+3,14=23,19 A;
ans Ga3pi B: 8,59 + 8,18+ 3,82+ 3,14 =23,73 A;
mng a3t C: 5,59+ 4,77 +436 +4,64+4,64=2400A.

PazHuna Mmexiy MakcuMmanbsHo HarpyxenHol (24,00 A) ¥ MHHUMaNBIO
HarpyxeHHo (23,19 A) dasamu cocrasnsger okono 4%, YTO COOTRETCIBYE!
rpebopannam 1Y 3. [lo MakcumanbHO HarpyxkedHHOH ¢ase BuOMpACM YCTaBKY
3aAUMTHONO asromara ¢ 3anmacoMm. [lyckoBoit Tok cocrasnger 24 A,
CJIeJOBATCABHO, YCTaBKA 3aIIIMTHOrO apToMara — 25 A,

C ydeToM CHCTEMBI aBTOMATHHECKOro yifpasfedHs, BoOHpacsm wkad
yrpanneus: LIY-TC-3-25-200 ¢ perynaropom PT200E.

Pabouas MOmHOCTL Ha cekidio Ne |:

Puon = Leywm X 23 =260 x 23 = 6 kBt

Y¢TanosacHHas MOIIIHOCTD 1fa cexiio Ne |;

Pyer =K x Pyoy =2 x 6 =12 kBr

Pacuem xoauuecmea KpenexicHvlx 3AeMeHmos

B naH#HoM cayuyae JIOTKM H BOAOCTOYHLIE TpyOBI HM3rOTORNEHB! U3
OL{HKOBAHHON CTasid, NMOKPHITOH MMONHMEPHbIM MaTepHasiioM (MNAaCTH30JI0M),
fIOOTOMY HIPUMEHSAIOTCH KPEIeKHbIC 3JIEMENTLI U3 OIIMHKOBAIIHOH CTalH.
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[. Kpeneacusie 3.1emenmesi 0as 10mkoa.

O6111a8 aauHa oborpeBaeMsIX JOTKOB — 22,5 M.

Ilnvua notkos wpunoi 50 MM - 6 M.

JUnuna notkoB iwnupHuoH 100 MM - 16,5 M.

3axum CP.23.1-25 -6 x 4 + 10% = 206 w.

Baxum CP.23.2-50 - 16,5 x4 + 10% = 73 urr.

I fonoca 0,3x15%X75MM —~ {6 x4 + 10%) x 0,075 Mm=2 M.
ftonoca 0,8x15x125mmM — (16,5 x 2 + 10%) x 0,125 m = 4,6 M.
3AKACIIKM OTPHIBHLIC H3 OHWHKOBAHHOH CTanw

d x 12 —-(6 x4+ 16,5x2)x 1,1 =063,

2. Kpenexcunie s1emenmot 018 6030cmoyiibix mpyo.

KondaecTno oborpesacMbiXx BOIOCTOUHBIX TpYO — 6 1uT.

JUtiiHa BonocToviiblX TPYO - 10 10 M.

HiameTp BopocToUHbIX TpyD — 100 MM.

Haknaaka TC.03.Ch - 6 wur. 3axnm CP.23.1-25 -6 x 3 + 10% = 20 wrr.
3aum CP.23.2-50 - 6 x 10 + 10% = 66 wr.

3aKnenku OTPbIBHbLIE H3 ONMHKOBAHHON CTaNN

4x 12 —-{(6x3+06x4)x],1=47mr.

Koxyx TC.O5/K. 100 ~ 6 mir.

3. KpenexcHote 3nemennst 0N €1008.

O6utas annHa oforpepaeMeIX eHAoB — {2 M.
3amum CP/T.23.2-50- 12 x 2 + 10% = 27 wtr.
Tpoc cranehiolt J=28mM-—-12+ 10% = 14 M.

4. Kpeneownvie snemennivl 018 KANEAbLHUKOS.
O61nas juinna oborpeBaeMuIX KarnciabHUKOB — 14 M.
Jaxum CP.23.1-25-14 x4+ 10% = 62 uir.

3aK.ICHKH OTPbIBHBIE H3 OLIKHKOBAHHOM CcTany
4 x 12 ~(1d x4 x1)>x1,1 =062 wur.

5. Kpenenxciuvie 31eMeHniol 018 MASKOU KPOBAU,

OGmas naoutaas oborpesaeMsix 3o — 10,5 M.

Jamum CP.23.1-25 -7 x 3+ 10% = 23 mr.

Jaokim CP.23.2-50 - 10,5 x 15+ 10% = 173 wr.

Cxoba-1ronoca 0,5x15x250mm — (10,5 x 15+ 10%) x 0,25 M = 43,3 ™.
Croba TC.03.Ch - 7 wr.
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3aKSenKH OTphiBHbIE U3 OLIHHKOBAHHON CTaTH
4 x12-(10,5%x 15+ 10,5 x4)x 1,1 =220 un
ITonukpoB AP-130 — 10,5 M> + 10% = 11,6 m°.
11,6 M*x 0,9 kr/ m> =105 kr.

Kneit-mactuka M140 (MP1).

Pacuem dnunot nacpesameaviolx kabeneu 0 cexyu Ne 2

Kponng cexuru Ne2 (puc. 4.8, 4.9) uMeeT KAk cCkaTHbIe, TAK ¥ NAOCKHE
YYRCTKH C BHYTpeHHHM BoAOCrokoM. (NBOA BOJBI CO CKATHLIX Y4HacTKOB
OpPraHv30Bail NIPH MOMOIUK BOJAOCTOYHLIX KeA0DOB B BOPOHKH BHYTPEHIICIO
poaoctoka (BB). Oborpes 1mockux Hactedl KpoBNH OCYWIECTBIAETCR BOKPYI
BOPOHOK M 30H NMepejl BOAOCTOUYHLIMH Tpy6aMu muoinaanio okoto 1 M2,

Ob6uine xapakTepHCTHKH 000TpeBaeMbIX 30H IPHBCHCHBI HHKE,

[Tiowans o6orpesaemslx 30H Ha 1LIOCKOH Kposne: S=11 s’
Jinuna: - xenodbos L=36 Mm;

- BOAOCTOUHbIX 1py0 L.=24 m;

- KOJINYECTBO BOJAOCTOYHBIX TpYyO — 4 T,

- KONMYECTRO BOJAOCTOYHBIX BOPOHOK — 7 UT.

Jlns npoexTupoBanus aHTHOONCACHUTENLHOR CHCTCMBbI TMPUMEHSCTCH
caMoperyavpytoudiicsa kadbens mapku 23FSLe2-CT.
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1. Pacvem onune xabeain a erobax.

Jina kKenodoB (Lyeposa = 360 M) HUCHO HHTOK KabGens MAPHBHUMAETCS
paBHbiM 2. B nasnHOM ciiy4ae NPHMEHSAIOTCS CEKUHH 0€3 MOHT2XHBLIX KOHLOB!

Les=36Mx105x2+]1mM=76,6M

2. Pacuem dnunbt kabena @ s8odocmounsix mpybax.

Jlmina  1pybul  coctaBnser okono 6 M, mnuna uwiwnba -
NpHOAU3HTENALHO | M.

Tak xaxk JaudameTp oborpesaeMbix TpyO HAXOAMTCR B  npenenax
100-150 MM, JHca0 HHTOK Kabens npuitiMaeTcs paBibIM 2.

B naunom cnydae npumensiorca TpyOb ¢ BOAOCTOMHBIMY BOPOHKAMM i
HCITIOJIBL3YIOTCA CEKIHH € MOHTAXHBIMU KOHIIAMH:

g = (OMxXT 05+t 1Mt iM+H1L,IMIX4 =412 M

3. Pacuem daunbt kabeas Ha NAOCKUX YHACMKUX KPOGAU BOKPYE BOPIOHOK.

[Tpii oforpeBe 30H BOKPYr BOPOHOK M NOA BOAOCTOYHRIMH TPpyOamu
Kabesb YKaafbBaeTca 3Mr3aroM ¢ maroM 100 MM Ha mowany npuMepno | M2,
NpY ITOM Rarpesarciibiad CeXIHA MIHIOH oKodo | — 2 M onyckaercs BO
BRYTPEHIHOK 1aCTh BOPOHKH. 1 IpHMEHAIOTCA CCKIUUK 0€3 MOHTaXHbIX KOHLOB.

Liag=(13Mx1,05+2Mm+ 1 M)X 1] wr. =183,2 M
4. Cymmapusiit pacxod kadeas.
Leymm= 76,6 M+ 41,2 M+ 1832 M =301 M

Paszbuska iazpesamenvitoco kabens Ha cexyu

JInsg cHUXenus ODiCro YHClia HarpeBaTeiabHbIX CeKUMP ueaccoobpasno
OAHOH cekiedd oborpeBaTh HECKONBKO 30H. B IaHHOM cliiyyae 4 CeKiHH

BLINOJIHCHB] IO cXeMe Xxejno0—1pyba, 4 cekupu oO6benMHAIOT 30HBI NOA
BOAOCTOKOM H BOKPYT BOPOHOK.,

B januoM  upumepe cuiciema pa3zbnra Ha }} coxknmil, KoTophe
npHaciedbl B Tabnuiie 4.
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Tabnuuna 4

Ho;dcp CEKLIMH Mapxuposka COXKIHH | JInuna ceximn, M
CHI 23-CCBJ2-15 | 15 -
CH2 23-CCBI29 | 9
CI3 | 23.CCHN9 | 3 *
CHi4 23-CCB32-32 | 32 -
CH5 P 23-CCE32-32 | 32 i
CH6 i 23-CCED2-32 | 32 -
CH7 | g3-cc§92-3g ] _32 |
CHR | 23-CCBEJ2-35 l 35
CH9 23-CCE32-35 35
CHIO | 23-CCB32-35 | 35 "

T | BCCER23s | 35 j

BuiGop wixagos ynpasaenus

[lpousBoanrcs pacyer NMYCKOBBIX TOKOB JUIA KaXKAOK HaipeBarelbHOM
CCKUMH, YKa3aHHOW B Tabnuue:

Tak kax lgc™>32A, rpynnupyem 3 ¢a3bl. Jlasice pazbupaeM nonyyesinbie
uudpsbl Ha TPH HpHUMepHO paBHble YacTH. [lonyyaem:
i dasm A: 4,094 2,45+ 2,45+ 8,73 + 9,55 = 27,27 A,
ans ¢pasel B: 8,73 + 8,734 9,55 =27,01 A;
maia pasut C: 8,73 +9,55 +9,55=27,83 A.
PazuHia Mexiy MakcHManbHO HarpyxkenHoil (27,83 A) v MHHHManNbLNO
HarpyxenHoH (27,01 A) ¢asammu cocraBuser OKono 3%, 4T0 COOTBETCTBYET
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TpeboBanusam [1Y"). Tlo MakcuManbHo HarpyxeHHo# ¢ase BbIOHpaeM ycTaBky
JallMTHOrOo 4dstomara ¢ 3anacoM. [TlyckoBod Tok cocrtasnsier 28 A,
CACNOBATENLHO, YCTaBKa JauiTioro asToMara — 40 A.
(' yucioM CHUCTeMbl aBroMaTH'lECKOTO YlpaBictina, RLibupacm wkadg
yupasacuus: U1Y-TC-3-40-200 c perynstopom PT200L.
Pabo'an MOILIHOCTL Ha cekimio Ne 2:
Pyom = Leyas X 23 =301 x 23 =7 kBt
Yciatopsienias MoUHOCTD Ha cekunio Ne 2:
Pyoy =K x Pygu =2 x 7= 14 kBt

Pacuem xoauyecmea KpenexcHvix 3remenmos

B nansoM crny4ae NOTKM H BOAOCTOYHbie TPYObi HM3rOTOBIICHB H3
OlIMHKOBAHIION CTanl, MOKPBLITOH MONMMEPHLIM MATEpPHANOM (MAACTH30JIOM),
MO3TOMY NIPHMCHAIOTCH KPCIeXHble 3JIEMEHThl H3 OLIHHKOBAHHON CTan#.

1. Kpenesicuole 3neatenmol oas scenohos.

O6iman anuna oborpesaeMslX NOTKOB — 36 M.

Jaxuan CP.23.2-50 - 36 x 4 + 10% = 159 wit.

Kponwicin TC.02.Cb - 36 x 2 + 10% = 80 .

3aknenkH OTPhIBHLIE K3 OLIMHKOBAHHOMK cTanu

4 x12-36x2+10% =80 wr.

2. Kpenexcnuvie 3nesmenmeol 018 8000CcmoyHuix mpyb.
Konnuectno oborpesaeMblx BOAOCTOUHBIX TPYO — 4 T,
JInnHa BonoctouHRiX TpyO — 10 10 M.

IlnameTtp BosocTouHbx TPpyo — 100 MMm.
tHaknanka TC.03.Cb — 4 wir.

3axum CP2.23.1-25--4 x4 + 10% = 18 .
Jauum CP.23.2-50 ~ 4 x 10 + 10% = 44 wr.
3akJienkn OTphiBlible W3 OUMHKOBAHHOM CTanu
4 x12-(4x4+4x4)x1|1=36uwr.
Koxyx TC.05/K. 100 — 4 urr.

3. Kpeneociore saestenmeol O it MAZKOU KPOGAU.

Ofuias nnoinaib oborpesaeMsix 301t — 11 M°.

Jamnm CP.23.1-25 -7 x 3 + 10% = 23 .

Jawum CP.23.2-50 - 11 x 15+ 10% = 182 mir.

Cxoba-nonoca 0,5x15x250mM ~ (11 x 15 + 10%) x 0,25 M =45,4 m.
Ckoba 1'C.03.Cb - 7 wr.
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3aKnenku OTPLIBHBLIC N3 OIHHKOBAHHON CTanyn
4x12 - (11 x 15+ 11 x4) x|,1 =230 wr.
[Monukpos AP-130 — 11 M* + 10% = 12,1 M’
12,1 M° x 0.9 xr/ M = 10,9 xr.

Kneii-mactuka M140 (MP1).

Pabovas mowynocms na ece 3danue: P, =6+7T+6=19 kBTt

Yemanosnennas mowgmocms na éce 3oanue:
Poy=12+14+12=38 kBt

Ilpumep 3. Paipaboika antTuobiieneHUTeNbLION  CHCIeMbl Ui
PEKOHCTPYNPYEMOTQ HeTbIPEeXCEeKITHOHHOI 0 NATHITAKHOTO KUAOTO IOMA CEPUH
I-5i1 mo npoekry IHHHHUHDIT  xunuma.  TlpoektoM  pekoncTpykitiu
11pe/lyCMaTPHBaETCA HAACTPOMKA ABYX 3TakeHl, NnpHueM NocHeJiHMA 3Tax —

Mmaticapanoro thna. Kposis — ckatHas © HapyXHBIM BOAOCTOKOM. Matepuan
KPOBIH — METaJLI0Yepennna.

[Ipu pacuere anTHOONEHEHUTENLHON CHCTEMBI KpoBrg pa3buBaercs Ha
OT[E/IbHBIE YYaCTKH, COOTBETC1BYIOUIHE OTACALHBIM MiockocTaM. tHeko1opsie
VHaCTKH TIOBTOPAIOTCA M Ha HHUX MOXHO pPa3MECTHTb ONUIIAaKOBbLIE
HarpesaresbHbie 3nemMenTsl. [Ipy 2TOM O/iMH K TOT Xe yuyacTOK MoXel

pacnonaraThcq Ha coceliuX cexkuuax 3jaHnd. Beg kpomns pasnenena Ha rpH
301161 (puc. 4.10).

Pacuer autnoOnencuuitenbHoil CHCTCMBI BBINOJHAEICA OTHEALHO JUJIN
Kaxaoi 30Hb.. 3ousl Nel n Ned 3epkanbHO CHMMCTpHuHbLI, NOITOMY pacyel
LIPHBOAHICA TONBKO Juis 30Hb1 Nel.

Pacuem dnunsl nazpesamenwvrblx kabenei onas 3oHot Ne |,

Kposns 30nbt Nel (puc. 4.11, 4.12) nMmeeT B OCHOBHOM cKaTHbie YYacTKH.
C nebouiplInxX yacteit IIOCKOW KpoBNH Rag ANd10BOI axToH Boja ylangercs
a ckartHbli yuyacTok 4. Orsojl BOJIbl CO CKATHLIX YUACTKOB Oprasyf3oBaH {ipH
NOMOHIH  BOAOCTOYHBIX (KeJloDOB B  BOPOHKUK  HAPYKHOTO  BOHAOCIOKA.
CootrseTrcTBEHHO 000TPER BOAOCTOUHBIX XKenoboB H TpyO BhITONHAETCH 10 BCE
anune. Kpome Toro, HarpesalelibHbie CEKUHH YCTaHABIHMBAIOTCA Ha KPORJC B
MecTax MPUMbIKAHHSA K BEPTHKANLHBIM CTEHAM.
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Obuine xapakrepucriuks oborpeBaeMbIX 30H NPHBEACHB! HHXE.

Jlnuna: - notkoB L=43,2 m;

- BOJIocTOYHBIX TpYO L.=20,4 Mm;

-~ IpUMBIKAHUA K BEPTHKANLHLIM cTeHaM L=56 m;

- KOJIMYECTBO BOAOCTOYHBIX TPpYD - O Wi,

s NpOeKTHPOBAHHA HPOTHBOODNEHEHHTENIBHOR CHCTEMBI IPUMeEHRETCH
camoperyaHpyrouiics kabens mapxu 31FSR2-CT.

1. Pacuem onunwer xabens 8 nomxe.

JInst norkon mivpyunoit 1o 200 MM (L2 = 43,2 M) usicio HUTOK kabens

JIOTKE NpUHHMACTCA PaBibiM 2. B nanHOM cnyuae NpHMEHRIOICs Cextiii ¢
MOHTaXHBIMH KOHNAMH;

Lo = 43,2 M X1,05%x2 =90.6 M

2. Pacuem odaunm xabens 8 sodocmounvix mpybax.

Tak xak nnamerp oboipeBaembix Tpy(O Haxoamrces B npenenax 100-)50
MM, YHC0 HUTOK kabeng npHHHMAaeTcs paBHLIM |,

B nasHOM cayyae TpyObl HEITOCPE/ICTBEHHO MNPUMBIKAIOT K Xcenoham,
HCHIONb3YIOTCH CEKUMHU C XONOANBIMH KOHILAMA!

Las= (20,4 Mx1,05+ 1,5 M) x 9 = 206,2 m

3. Pacuem Orunot xabeas 6 mecmax NpUMBIKAHUA K BEPMUKATONHBIAL
cinenan,

B narnuom npuMepe, ¢ TOMKH IpEHUA YACDCTBA 3anUTKH HarpeBatenbinix
cexituit oforpesaeM puMbikanus Ha /3 UiHHLL, OpUMEHSIOTCA CEeKIHH C
MOHTAXKIILIMH KOHITAMH:

Lkag= 56 M X105 X2 x1/3 =392 ™

4. Cymmapnsin pacxoo kabensa.
Leym= 90,6 M +206,2 M+ 39,2 M =336 M

Pazbusxa nazpeaamensroco kabenas 1a cexyuu

Jis cunxenus obtitero Hicna HarpeBaleibHbiX cekilil ticiecoobpa3iio
0AHOH cekupei 00orpeBaTh HECKOIILKO 301

B nauioM npuMepe cucreMa pazourta ua 9 cexnuii, Kkotopsie npuseaciisl
B Tabnaunue J.
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Tabnuua 5

e e o

Homep cexni

MapKkupoBKa CEKUHK JLitniHa cexinu, M

Bl I

CHl 31-CCB32-39 39
o CIn2 31-CCBD2-39,5 395
T 31-CCBD2-35,5 35,5 R
" CH4 31-CCBD2-35,5 35,5 )
T cHsT T 31-CCBI2-395 | 39.5
T CH6  31CCB32-33 | 33
a CH7 | 31-CCBY2-31 T
]r  Ci8 } 31.CCEI2-31 | 31 E
| CI19 31-CCED2-52 52

Buibop wkahos ynpasneru

Hpou3rofHTCA pacver NYCKOBLIX TOKOB IJs KaXAOH HarpeBaTeNibHOM

CeKIHH, YKalaunoit B rabiuuiie:
Layex. 1 =1 x K/ 220=39 %98 /220=17,37 A,
o 2‘“[2% K/220=39,5x98/220= 17,60 A,
biyex 3 = Ly x K/ 220 = 35,5 x 98 /220 = 15,81 A,
bnyek, 4 = L4>< K/220=355x98/220= 1581 A,
Liyex. s = Ls x K/ 220=39,5 x 98 /220 = 17,60 A,
Loyex. s = Lo x K/ 220 =33 x 987220 = 14,70 A,
Tnyek, 7 = Lo x K/ 220 =31 x 98 /220 = 13,81 A,
lnyek, 8 = Lg x K /220 =31 x 98/220 = 13,81 A,
Inyek 9 = Lo x K/ 220 =52 x98/220=23,16 A.

Tak kak 1;,y>32A, ipynnnpyem 3 dasel. Jlance pazbupaem nonydenuoie

HMPPpLI Ka Tpil npHMepHo paskble yacT. [Tonyvacm:
ans gaset A: 17,37+ 17,60+ 13,81 = 48,78 A;
ans dazst B: 15,81 + 15,81 +17,60=4922 A;
anst st C: 14,70 + 13,81 + 23,16 = 51,67 A.

PaziBiia MexAy MakcHMabHO Harpyxkennoil (51,67 A) U mMitliuManuio
HarpyxeHuoil (48,78 A) daszamu cocrasnser oxono 6%, 4TO COOTBETCTBYET
TpevosadsM 11YD. Tlo MakcuManLHO BarpyxeHHo# ¢ha3se sBbibiipaeM yCTrasky
IUNKIHOrO  apromara ¢ 3anacoMm. llycxoBoR  TOK  cocTaBsietr  S2A,
C/1e/IGBATERLNO, YCTABKa 32IMTHOIO aproMara — 63 A,
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C y4eroM CHCTEMB!I aBTOMATHYECKOro Yyiipasnexns, suOupaem wixag
yupasnedua: H1Y-TC-3-63-200 c perynsropom PT200E.
Pabouas MoigHoOCTh Ha 30uy No |:
Puom = Leyan X 31 =336 x 31 = 10,5 kBt
Ycratosneniiag MOWHOCTE HA 304y Ne |:
Pyer = KX Pyon =2 x 10,5=21 xBr
Pacuem xoruuecmed KpPeneXCHbIX _IACMEHINOE

B nanHoMm ciydae NOTKH W BOZOCTOUHbIE TpyOb! H3rOTOBICHB! W3
OIIMHKOBAHHON CTaJH, ITOKPLITOH NOJUMEPHBIM MatepHanoM (IiNacTuioiiom),
ROITOMY NPUMEHAIOTCH KPEHEKHIDBIE DJIEMCHTH! Y3 OLIMBKOBAHHOM CTaK.

I. Kpenesicnvie anesenmst Ons 10myoe.

Ob6inas anuna oborpesaeMaiX JOTKOB IHPHHOA 200 MM — 43 2 M.
Jaxum CP.31.2-100-432 x4 + 10% = 190 wir.

[Tonoca 0,8x15%600mMm ~ (43,2 x 2 + {0%) x 0,6 M= 57 M.
3axKnenky OTpLIBHBIE H3 OLHHKOBAHNOH CTalu

4 x 12 -(43,2 x2) x 1,1 =95 wr.

2. Kpeneochsie anemermovt Ona 6odocmounsix mpyo.
Koandectso oborpeBaemMbix BOROCTOUHBIX TPYD — 9 uiT.
Hdnnua BopoctTounsix Tpyd — 20,4 M.

HBuamerp BosoctousbiX TpYD — 10 150 MM,

T-ckoba TC.04 — 9 wr. 3amum CP.31.1-25 -3 x 9 + 10% = 30 ur.
3axum CP/T.31.1-25 —(20,4M/0,5m + 5) x =412 nrt.
Jaxkum CP.31.2-50~ 10 x 9 + 10% =99 1ur.

3aKkaenky oTpsiBHbBIE 3 OUHHKOBAHNON cTany

4x12 -(20,4%2 + 3 + 4) x9x1,1 =473 wir.

Koxyx TC.05/K100 -9 mr, T

poc ctanpuoi = 2,8 MM — 20,4 x 9 + 10% = 202 m.

3. Kpenexchuvie anemenmeol 018 NPUMBIKAHIUI 8EPMUKQATLHBIX CIMEN.
O6was pnuna oborpeBaeMblx npuMbikanui — 18,7 M.

Jaxum CP/T.31.2-50 - 18,7 x 2+ 10% =41 i,

Tpoc cranstiol G =28 MM~ 18,7+ 10% =21 m,

Pucyem daunvi iazpedaimensioix kabeneu dis 3onet Ne 2.

Kposiig 308b1 Ne2 (puc. 4.13, 4.14) otnuyaerca oT 3onb Nel jppyvim

HabopoM yuactkoB., (QOorpes 3THX YyYacTKOB MJIECHTHUCH pPaccMOTPCHHOMY
BbllIE,

45



O6iune xapakrepucTHKi 0borpesaeMbiX 30H [IPHBEAECHBI HUKE.
Jimna: - notkos L =43,1 m;
- sogoctTovuux Tpyd L=20,4 Mm;
- NPUMBIKANHA K BepTUKAALHLIM cTenam L=4] 8 m;
- KOJIHHECTBO BOAOCTOUHLIX TPpYS — 9 wit.
JUIA NpOEKTHPOBAHUA NPOTHBOOOAEACHUTEALHOA CHCTEMbl NIPUMEHICTCH
camopceryaupywinniica kabenb mapku 31FSR2-CT.

[. Pucuenm daunot KGOCAR 6 AGMKE.
JList norkoB mpunoi 1o 200 s (Lo, = 43,1 M) sutcno uurok kabens s
NOTKE JipHHHMAeETCa paridbiM 2. B NaHHOM Chyvyae NPUMEHSIOTCS CeKiMH C

MOHTAXHBIMH KOHLLAMMH.
Lo = 43,1 Mx1,05%x2 =905 m

2. Pacuem oaunvt kabens 8 600ocmounvix mpybax.

Tak xkak nauamerp oforpeBaeMbiXx Tpyd HaxoAMTCs B npejenax
100-150 MM, yKC0 HUTOK KaOens npuiuMaeTcs paBHbiM 1.

B nansom cinyuac TpyOol HENOCPCACTBEHHO MPHMBIKAOT K Kenobam,

HCROABL3YIOTCR CEKIIHKH € XONOAHRIMY KOHIIAMH
Lo = (20,4 M x1 05+ 1,5 M) x9=206,2 M

3. Pacyem Jdnuntt kabenf 6 Mecmax NPUMbBIKAHUS K 8epMUKANbHbBIM
CHIEHAM.

B nannom npuMcepe, ¢ TOHKH 3pettud YRobcTea 3anuTku Hal' peBaTe/ibHbIX
cekiluit oborpeBaeM nNpuUMbIKaBKA Ha 1/3 ArHdbi, UPUMEHRIOTCA CCKHHH C
MOHTAXHbIMH KOHIIAMHU:

Las=41,8Mx1,05 x2x1/3=293m

4. Oypmapuniii pacxod xadean.
Leyum=90,5 M + 206,2 M + 29,3 M =326 M
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Pazbuexa nazpesamensiozo kabens na_cexyuu

JIna cHixeHns o0liiero Yuc/ia HarpeBaTenbHbIX CEKLMii IeirecooOpaino
ONHO# cekiinel 0boipeBaTh HECKONHLKO I0H.

B nanHoM npuMepe cucrema pazdura Ha G cekinil, KoTopble npHuBeselin
B Tabiuie 6.

Tabauua 6

'Htmep Cﬁ;KuHH JMH[}KHP{}BK?‘ c;mum | )'lm;ﬂ_m.l;m,m R

Cli1 3.CCEZa1 | 31
| CcH2 i 31-CCBI2-31 - KY
e T T T G52 82 )
B CH4 31-CCbhD2-31 N

CHS 31-CCE32-31 | 31 )
T CH6 31-CCB22-395 | 395 |
| CH?7 | 31-CCBD2-35,5 35,5

CHg 3CCEI2355 | 355
| CH9 J S 31-CCBR2-395 | 395

Botbop wixadrog ynpasneiiia

ITpou3BoaHTCA pacder NyCcKOBBIX TOKOB NA KaXA0H Harpesaite/ibHOR
ceKuMH, yka3anHoi B rabnuue:
Voyex, 1 =L ¥ K /220 =31 x98 /220 =13,8] A,
lnyer. 2 =12 X K/ 220=31 x 98 /220 = 13,81 A,
Inyex. 3 = La x K/ 220 =52 x 98 /220 = 23,16 A,
lnyew, 4 = La X K/ 220 =31 x 98/220 = 13,81 A,
lnyex, s = Ls X K/ 220 =31 x 98 /220 = 13,81 A,
Liyek.6 = Le X K/ 220 = 39,5 x 98 /220 = 17,60 A,
lnyex. 7= L7 x K 7220 = 35,5 x 987220 = 15,81 A,
Fiyew, 8 = Lg X K/ 220 = 35,5 x 98 /220 = 15,81 A,
Vayek, 9 = Lo @ K/ 220 =395 x 98/ 220 = 17,60 A.
Tak kaK I yex>32A, rpynnupyem 3 dassl. Jlanee pazdbupaeM noyyueniibie
undpsl Ha TPH 1IpHMEPHO paBibie YacTH. [lonyuaem:
mia aser A: 13,81 + 13,81 + 23,16 = 50,78 A;
g daser B: 13,81 + 1581 + 17,60 = 47,22 A;
s gpazet C: 13,81 + 15,81 + 17,60 =47,22 A,
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PaziMiia Mexay MakcHMmanuito HarpyxeHuod (50,78 A) ©# MHHHMAJNIBHO
Harpyxenuoit (47,22 A) dazaMit coctasisier okono 7%, MTO COOTBETCTBYET
Tpebonanunam [1YI, INo Mmakcumaneiio Harpyxeutoi ¢dase BbiOMpaeM ycraBKy
3alIHTHOTrO aBToMartra ¢ 3aftacoM. llyckoBoH tTok  cocraBiser 51 A,
CACNOBATENBHO, YCTaBKa 3alliHTHOrO apToMara — 63 A.

C yyeToM CHCTEMbI ABTOMATHYECKOIro YlipasicHHs, BuOUpaemM iukad
ynpasienns: 1Y-TC-3-63-200 ¢ perynsitopom PT200E.

Pabovyas MOILHOCTH Ha 3oy Ne 2:

Puos = Leyun X 31 =326 x 31 = 10,1 kB

YcravoBaeniias MOUHOCTE Ha 3011y Ne 2:

Pyer = K x Pyoy =2 x 10,1 = 20,2 kBt

Pacuem Koauuecmea KpergycHolx INeAenmog
13 nanHOM cnydae AO0TKH M Bojlocrouuple TPyObl MICOTOBACHB U3
OUMHEOBAHHONH CTUNK, TMOKPLITOH NOJANMEPHLIM MaTepyanoM (nAacTHionoM),

ROATOMY HPUMCHSIOTCHA KPONEeAHLIC 31eMeHTL 13 OBMBKOBAHROM CTasH.

{. Kpenexcubie Ineasenmbt 013 J0MKOS.

OO01an annna odorpepaembiX JOTKOB muputoit 200 mm ~- 43,1 M.
Jaxxum CP.31.2-100 - 43,1 x4 + 10% = 190 .

Ionoca 0,8x15x600mM — (43,1 x 2+ 10%) x 0,6 M =57 M.
JaxKnernku OTPLIBHBIC H3 OIMHKOBAHHON cTanu

4 >x 12 - (43,1 x2) x 1,1 =95 wr.

2. Kpenegichoie aaeMenmut O/IA 6000CmOuHbIX mpyo.
KonnuectBo oborpeBaeMbix BOAOCTOMHBIX TpyO — 9 1.
Hovua sopocroutibix Tpyd — 20,4 M.

JHamerp BoaocTouHnIX TPYO — 20 150 MM.

T-cxoba TC.04 — 9 wir. 3axum CP.31.1-25 -3 x 9 + 10% = 30 wr.
3annm CP/T.31.1-25 — (20,4m/0,5M + 5) X 9 =412 urr.
Jaxcum CP.31.2-50 - 10 x 9 + 10% = 99 .

JaKACHKHY OTPRIBHBIC U3 OIHHKOBAHHOK CTANK
4x12 - (20,4x2 4+ 3 + 4) x9x},] =473 wr.

Koxyx TC.05/K.100 - 9 .

Tpoc cranphonn D =28 mMM~20,4 x99+ {0% =202 M.
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3. Kpeteocubie onemernmeot 018 npusmulkanuti GePMUKaIbHbIX CMen.
O0was anuna oborpesaeMsiX NpUMbiKaunii — 13,9 m.

3axum CP/T.31.2-50-13,9x2+ 10% =31 .
Tpoc cranshoit D =28MM =139+ 10% =16 m.

Pabouas mownocme na 8cé 3oanue.

P,ow = 10,5+ 10,1 + 10,5 = 31,1 kB

Yemanosnennas mownocms na 6cé 30amnue.

Pyer =21+ 20,2 + 21 = 62,2 kB
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5. OcxoBHble NOAMKEHHS N0 MOHTAXKY B BpHEMKe
AUTHOOIEIEHNTENBLHBLIX CHCTEM B IKCIIYATAIHIO

S.1. MokTax cucTeMbl J0JIXHA BbHITOAHATD CNENHANNINPOBAHHAR
Oprany3aiiva, HMerlluan NHUeH3HIO Ha [POU3BOJACTBO JIACKTPOMOHTANHBIX
pabor.

5.2. MonTtax anTHobieneHHTENBHOR CUCTEMBI CIEAyeT BbLINOAHATH B
CTPOIOM COOTBETCTBMH € YIBCPXKACIHHLIM B YCTaHOBICHHOM TOPA/IKE [IPOEKTOM
3oR cuctemur M ¢ yyeroM  rpebomauni CHull  3.05.06-85
«Inexkrporexnudeckue ycrpodcraay W 1Y, MonTtak narpenarenbibix
xabesneil NoHyCKaeTcs NMpOoU3BOLAHIL {IPH TEMNIEPATYpPE OKpYXkKaloulero Boi3nyxa
ne Hike - 15°C.

5.3. Moutax cHcrenmbl, Kdk §1pasdito, tielecoohpasno HavuiaTe C
ycTaHoBkn 1ikada ynpapnenus (IIY), pacnpegenurenshunix kopobok H
naruukor. Bcee obopynonanue cHCreMnl chaellyer YCTaHaBiMBath B MECTax,
HpenycMoipentnix npockrom. [lpyw 2ToOM Bce Aa1yukud yCranasBnuBaloT B
MecCtax, yobumx iR obcayxusaHis, KpoOMe TOro, UAlUWk TeMncparyps
YCTAUABAHBAIOT TaK, 410061 HCKIIOYUTS BAMSAHHE HA HErO NPAMOH CONHEYHOH
pPasHailiid ¥ Tefla, BLUICAACMOIO 3AaITHEM; JlaTHUK OCAjikoB - B Mecie, Tae
HOJHOCTLIO  HCKMIOYeHBl Kakde-Agbo noMexy g JoflaflaHus Ha  JAATUMK
OCA/IKCB;, MAd[Y4HKH BOJ(bl YCTAHABJMBAIOT B Haubosee BEPOATHLIX Mecrax
[OABJEHHA T1aJI0F BOBI.

5.4. 1Incne ycranosky o0opyfoBanus no 11.5.3 MOHIUpPYETCS Pa3BONKA
CHIOBBIN H YIipaBasioninx kadencit ¢ ¥X 3ammnioil 1 @ukcanvei Ha HeMeHTax
KPOBAH H YCTPOHCTBAX, Npe/lYyCMOTPeHHLIX npoekToM. Tlposioxenubic kabenn
cjeayer Npo3ROHITs H H3MEPUTH CONMPOTHRICHUC H3OMAUNWU CHIIOBLIX KabencH
C 3aITMCLIO Pe3YNLTATOB 1 3MEPEHHH B THIIOBOM NPOTOKOAE.

5.5. Jlanee nponisoauica MoOHrax cckuuil HaypeBaTelNibliiplx Kabcaeil Ha
COOTBEICTBYROHIMX YYacTkax kposnd. [Ind dukcauuu Harpesaiensbix kabenei
HA KPOBJIC HCRIONLIYIOT M3ACh#A, lipHBeietbie B 1 3.6 B uponecce Moutaxa s
oraenvrbix Mectax tpebyerca u3rdbars kabenb noxp pasubiMu yraamit. llpu

ITOM CACAYET HMETh B BI)LY, YTO MHHHMAILHO AONIYCTHMbBIE PaARYCHl H3rubosn
Kabens cneiyroinue:

JUISE CAMODETYNHPYIOHHXCA KabeeH - 35 MM;
s kabenen ¢ merajuiieckoit onnerkon - 80 MM
Ana Kabeneh GPOHRPOBAHHLIX - 120 MM.

52



[locne OKOHYAHHUA MOHTaXa HarpeBarenbHbiX kabeseit, BkmIOYas
jape/ieHe KOHIIOB KaleJeH B pacnpeaenuTteNnbnyio Kopobky, 3amepscrcs
CONpPOTHRIIEHHE BCEX CeKUuH N ux nilonanuu. PesynrTatsl 3aMepos
0hOpMIILIOTCH B POPME THITOBOIO NPOTOKOAA.

5.6. Ilpn montaxe snexrpuueckux kabenet no nnS54 n 55 s
ofecneyeHrss COXpaHHOCTH KpoBIH U Ooisee ynobnoro n 6Gezonachoro
BhINONTHEHHA pabor nesecoobpasHo  pajy  TEXHONOTHHECKHX  Ollepauuil
(CoOTBETCTBYIOLLAS 3a/ieNKa KOHIOB cekilMd kabensi, namMorka na kabens B
MeCTaX YCTAHOBKH 3aXKHMOB 2+-3 ciioes X/0 U30nguMH, YCTaHOBKA 3aXKHMOB HIIH
MOHTQXHBIX JIEeHT, $PHUKCaTOPOB, MIAHOK MM KPOHIUTEHHOB M T.I.) BHLHIONHATD
HE Ha KpOBlle, a HA 3eMiie, Ha 4Yep/iake Hnm B Apyrom yaoOHom Mecte. B
pe3ynbTaTe [Ng BBINOJMHEHHA HAa KpOBle [NO/DKHBI OCTATHCH TEXHOJOTIHYECKHC
onepanun 1o yknaake kabeneit B pabouee mnosokeHHe M coelliHeHHe
KpenexXHsIX ieTanei, y)xe ycTanoBneHHbiX Ha Kabeasx, ¢ KpoBiieH BhITAXHLIMY
3aKfenKaMu Uny caMmopesamu. Eciy nipenpapuTensHylo 11oAroToBKY Kabelel ¢
HeOOXOAHMONH TOYHOCTHIO BBHIUIONHHTE HEBO3MOXHO, PAX TMOATOTOBHTCALHBIX
onepatnuii NpUAESTCH NenarTh «110--MeCcTy», Ha KpOBJe,

5.7. JIna pamaiaHbiX  y4acTKOB  KPOBJAH  HPUMEHSAIOTCA  CBOM,
COOTBETCTRYIOUIME POpMe aHHOIO ydacTka (N0TKa, cBeca W T.M.) Kpenexiblie
nerany. [TpuMepst perieHUs KpenexHbix Aevaneil (NMnaHok, KPOHUITEHHOB W
T.11.) TS Pa3HblX Yy9aCcTKOB KPOBJIH NpPUBOAATCA HA puc.S.1+35.5.

5.8. [lns xperuiensis rpetoitero kabens B BojocTouHoil Tpybe wacro
HCIIOJIB3YETCA 110JIBECKAa ero Ha MeTayuinyeckoMm Tpocce (pnc.3.6, 5.7), a B
HHXKHEH  YyacTH BOJOCTOYHOH TpyOBl ARS 3auIHTHl  OT MEXaHMUCCKHX
NOBPEXACHUH yCTaHABINBAIOTCA 3alIHTHEBIE KOXKYXa.

5.9. Montax antHoQjieleHUTeNsHOR CHCTEMBbl HA KpBIIIE C MSTKOH
KpoBJeii, BLINONHEHIION W3 pyNOHHbIX MaTepualioB (pybepouna Ha OMTYMHOId
MacTHKe, creksiobara, ¢uanzona W jap.), oThnyaetrca ciocobOM KpensacHiA
eMeHToB cucTeMbi (kabeneil, naTUMKOB) HeEnocpe/jICTBCHHO K kpomie. llpu
3TOM 2JIEMEHTHI CHCTEMB! PAcKIa/IbiBAIOTCH H 3aKPeIUIfIOTCA Ha CrICIHAJIbHON
MOJANIOKKE, KOTOpas MoxeT ObiThb M3roTOBiEHA H3 METAIHUECKOH CeTKu,
OLHHKOBAHHOI'O JIMCTa HIIM M3  marcpuana tHna HoaukpoBs, 3akpeivieHHbLIX HA
KpoBJle Kieit-MacTHKOH.

5.10. Korzma cucrema TNOJHOCTHIO CMOHTHPOBaHAa  npoBepAeTcA
CONPOTHBIIEHHE H3OJALMH CEKUHH HarpeBatelibHbIX Kabened, MHHMManbHOE
conpoTHnieHue xoropoit nomkHo Osite 10 MOm/M ¥ npoasanupaioTcs
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1CCTEPOM  cHstoBble  #H  yupaistompe  xabenu. Pesynbtatht 3aMepos
oopMagIOTCs  TUIOBLIM - NIpoTOKoNOM. Tlpn  nepejlade CcHCTEMBL B
IKCTUIYATAMMIO € Y4acTHEM 3aKa3uyMka GpOBOAAT npobHoe  BKAIOYEHHE
aHTHOONEHEHHTENLHOH CHCTEMbLE B COOTBCTCTBMH € HHCTpyKItHel no ee
IRCIIYAaTAUKH. BKIMOYCHHE [OPOH3BOAHTCA, KOrAa TeMmrepatypa HapyxiHoro
BOZJIyXa HaxoidTcs B paboucM  jnanasone, Ha KOTopuld  wactpoed
TepMoperynatop, Cucrema 0iKHa OCTaBaThCA BKMIOUYEHHOK He MeHee | uaca,
locsie Hero CACHYET 3aMepPHTh TOK KaXnoH CeKIHH. ABTOMATHKAE CHCTECMbI
nposepsiercs AMOO0 rpd Hanuuyuy ocajxoB, nubO NOMHBKOR BOJIOH JATUHKOB
Boak ¥ ocaakos. CorsaCHO HHCTPYKUHM HO IKCIUIYaTalldd TepMOperynsropa
ero pabotocuocobuocts nposcpsaetcs nyreM BoiBeReHHA Tyuy M Tyaxe TaK,
4yToOLl TeMiicparypa Bo3ayxa Obina BHe 3toro Avanasoua. [locne udero cHosa
YCTAHOBUTL Tpebyemulit pabouiil ananazoH remriepatyp TepMOPETYIATOPA.
[Ipy nonoxurenelioM pesysikrate NpPOBEpKH PaboToCNoOCOOHOCTH CUCTEMBI C
YUYACTAEM  3aKa3ypka COCTaBISACTCA aKT IPHEMKH-CRaYH  CHCTEMBbI B
IKCIAYaTaHo.
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Jaxnenxa 4x12

3axum CP.XX.1-XX
¥penuth xaxkabie 0 5 n 0.8x15x1.
KPeMmTh KA nie 0,50
f
/
ff
__f
/
/

Harpesatrensinit xabens

HarpesarenbHbi kabenb

Monoca 0 8x15xL w CP XX 1-XX

Puc. 5.1. Kperuienne ontoll narkn rperownero sxabenn s norxe.
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3anum CP. XX 2-XX
KpennTb xaoxawe 0 25,

3aknenxa 4x12

Nonoca 0,8x15xL
Kpenuibt xkaxagoie 0,5M
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/ 3axnenxe 4x12

onoca 0,8x15xL ‘
HarpesatenbHsii kabensb

Puc. 5.2. Kpenienne aByX HHTOK rpeioiuero kabeas s noike.
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Monoca 0,8x15xL
KpenuTs kaxabie 0,25%

Hamesarenbuﬁﬂ xalens

3axum CP.XX.1-XX
KpenuTh xaxabie 0,25x

Puc. 5.3. Kpenneune opanoll Hemxu rpeomero xaens 8 1orKe.
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3axnenxa 4x12
Monoca 0,8x15xL j

KpenuTb Xxaxabie G,om

Jaxum CP XX 2-XX
KpenuTb Kxaoxgie 0. 25m

Prc. 5.4, Kpennchne apyx uurox rpeiommero xaens s aorxe.
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Saxnerna 4x12

Baxum CP.XX.2-XX (BEP.X.2.-XX)
KpenuTe kaxabie 0,25m

3awum CP.XX2XX g5V
3axnenxa 4x12

XXenob

KpoHwrein
TC.02.Cb

HarpesarenvHbid xabennb

Puc. 5.5. Kpennnerue asyx s#wmox rpesomero xabens » xenobe.
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MonTaXHbIN

KOHel HarpesarensHoMN
cexiinn 8

ropprpoBaHHon

TpyOe

Flonoca, 3aXumMm,
JaKnenka

3anum 3.CP. XX 1-XX

Haxnaaka TC .03.CB
3awum 1.CP XX X-XX

F 3axnenxa 4x12
¥ Zanumt 2.CPIT.XX.X-XX
: BoaocrouHan Tpyba

|
) Harpesarenstblif kabenb

Tpoc anamerpom 2,8MMm

O5 a1 ———gffiow
N

Puc. 3.6. Kpenncunc rpcioiero kabens 8 Bepxned wactu BOROCTOYHOH TpYyOsL.



xabeno

Bopocrounan Tpyba

'

Jaxum CP XX 2-XX

NPT T IR AT fpmeniTay

Jaxnm CP.XX.2-XX

{lernn xabenn

Sanam CP XX 1-XX

Prc. 5.7. Kpennense rpewourcro kabena B HipkHell 9acTd BOROCTONHOH TpyOmM
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6. OcuoBHBIE MNON0XKEHHS N0 IKCNJAYATALRN
AHTHOONeNCHHTEJILIBIX CHCTEM

6.1. llepea HARYMIOM CEIOHHOR HKCHAyaTAIUM CHUCTEMBI HE0OXOAUMO
OHHCTHTH KPORBMO H 0CcO0EHHO YHACTKH, e paciiofoxelbt rpeolue kabenu,
BOPOLIKH H ROIOCTOMHBIC TPYOBL, a TaKKe Aa1YKKH, OT MyCcOpa U NbIAN MATKHMH
IUETKAMH C BONOH.

6.2. Cucrema BKHOHMAeTCA  O0CNYKHBAIOUWIHM  NEPCOHAAOM  TIPH
HOHHAKCHHA  Temuepaty pri Boayxa Hike +5°C o BRIKAIOYACTCA  (1pH
YCTOHYHBOM MOBLILCHHH TeMnepatypbl BO3dyxa sbitlie +5°C, B npoMexyTKe
MEW/Y BKAKYEHHEM KM BKAIOHMcHHEM cucTeMa paboTaeT B aBTOMAaTHYCCKOM
peAHME,

6.3. /{ns obeciteucing HOpMaibHOR 3KCRyaTalny CHCTEMBI HEOOX0AHMO
pas B Ksaplan OCMarpuBaTh M BbINOJAHATE NpodunakTHky obopynoBaHus
CHCTCMbL, 8 TOM SHCC,

- MOATAXKY KACMHLIX H BHITTOBLIX 3IEKTPHYECKHX COENHHEHUH;

- koHTponb pabotut Y30 (ycTpoilcTBO 3allIMTHONO OTKNIOYEIINSA).

DTt paboOThl cAelycT BbLHIOAHATE TIPH TMOJHOM CHATHH HaNpRKSHUS
aTanus.

Hns npoepky Y30 Hafo BKMOUYHTE CUCTEMY M Haxarh KHonky "T" Ha
kopriyce Y30, ecnn VY30 BuIKMOUHTCS - OHO WHCHpaBHo. B ciayuae
HeuclpasHocTy Y30 chaenyel 3aMeHHTs.

6.4. O6GcnyXuBaHHe CHUCTEMBE JOMKHO OCYIHECTBISATBCH INCKTPHKAMHU,
HMCIOIHMH  goniyek Ha  pabotel ¢ dnexktpoycradoskamu jo 1000B B
coorBercTBM ¢ TTIDI, u ITh npu saxkcinyaranuu Y norpeburtenem.
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ITpunosxcenue I

OnwiT OKenayaTanHH anTHOOIE/Ie NN T eIBHLIX YCTPOHCTB

CytuecTsyloujas npakTyka dKCIayaTauuy aHTHOONeIeHHTEIHHBIX CHCTCM
ceHaerenncTByer 00 vx pabotocnocobnocTu v apdexkrnpioctTn. CnennanucrTn
LIHMHWDII xrintiia 8 Hosbpe-aekabpe 2003 r. o3nakoMunuck ¢ pabotoil Takix
cucreM Ha HeckonhkHx oOvekrax r. MockBel. Ha Bcex ofwbexrax
aHTHOONEAEHHTCIIBHLIC CHCIEMBI HaxoAuNuch B pabodyeM cocrofHuil W B
ofueM ycneHo BuInontanmn paboTty, Ans XOTopoH O1iH NpciHA3ZHAYE bI.

Ila Oonbuinncree obvextoB (Ilentpanbnbliii rocynapcrsennniit My seit
coppeMmeniol ucropud  Poccun, llentp Mefiepxonsaa u ap.) B
auTHOONE/ICHUTENBHRIX  CHCTEMAX  TNPHMEHEHbl  CaMOperynupyiotinecs
HarpeBalenbHble Kabenu, B O1ACABHBIX CHCIEMAX CaMOperyUpyloniecs
kabejlt ycTaHOBJEHbl TOJLKO B BOAOCTOUHBLIX Tpy0ax, a B JiOIKax -
Pe3HCTHBIHbIE,

JIng OonpmiuncTBa O0OLEKTOB  AWanaloH Temreparyp as padorsi
aHTHOONEeICHUTENLHOR ClicTeMbl ycTranasauBaetcs or +5°C no -10°C, yro
obecrieunBaeTr IPpdekTHBHYIO paboOTy CUCTEeMb! B aBTOMATHUYECKOM peXHME,
Ecte npuMepbl, Koraa cucleMma paboTact He B aBTOMATHYECKOM peXuMme, a
VIIPABAAETCS ACKYPHBIM JJEKTPHKOM, B 00833HHOCTH KOTOpPOI'O BXOIHI 73Ta
pabdora. Tak  IKCrAyatupyioT aHTHOOAEAEHUTENBEHYIO CHCTEMY IKHIIOTO
koMmiekca "3onorsie kioun". I'lpn 310M g 3tolt cucreMbt pabounit Jinanaion
TeMIlepaTyp npuHsat o1 +5°C no -5°C.

PykosoautensmMu  <ayxd  oxkennyatayuu oTMedaelcd, 4ro  Jng
HOpMalpHOH paboibli cHCTEMBI JOKHBI OBITE OYMILEHL OT Mycopa BCE ITYTH
yjlaJicHHd BOAbI C KPOBAH, MCPHOMMYECKH OYHLIATBCA OT MycOopa M MNbUIH
RATUHUKH W Apyroe 3jektpoobopynoBaHue, TaM /i€ BO3MOXHLI MEXaHHYeCKHe
MOBpexkAeHus Kabens maccoil crnioysaloniero cretra  ciacayer ycrpansarhb
cneuransisie Oapbepsl.
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ITpunoxcenue 2

TexHnKo-IKOHOMHYECKUE NOKAIATEAR
anTHobNeNeHHTEJbHLIX YyeTpoilcTB

CTOMMOCTL  MONTaXa  AHTHODNEREHHUTCABMBIX  YCTPOHCTB  ANA
KOHKDETHLIX 3/IaHHH CKNANKIBACTCS U3 CAEOYIOLUX IPYITT 3aTPaT:

- CTOMMOC I'H € IPUHTENLHO-MOHTAKHBIX paboT;

- CPOMMOCTH MatepHanos i obopynosaiina,

- CTOMMOCTH 1IYCKO-HaJlano'uHbiX paboT.

PaccMOTpeHHC CMET Ha YCTPOHCTBO aHTHOONE/NEHUTENbHbIX CHCTEM IJid
PR KOHKpeETHBLIX 00BLEKTOB NTO3BOMMIO BHIABUTH CIEAYIOHIME 3aKOHOMEPHOCTA!

CToHMOCTL anTHOONCHEHUICILHBIX CHCTEM HE 3aBUCHT HANPAMYIO OT
NAOWAJA KPOBAH, MTOCKONLKY KOHCTPYKILi KPOBE/ib SHARYHTCHLHO OTIHYAOTCS
oA oF ApYFrol 1eM, uro oun OBIBAIOT CKaTLle M JIIOCKHC, 1IPH PaBHbIX
ILUIOIAHAX € PAIHBIM KOJHYECTBOM CKaTOB, HANHYUEM MAH OTCYTCTBHEM EHJIOB,
C HIOTKaMH WY XeRoOaMH u T.i1.

CrouMoctsh  anTHOONegeHUTENBHOR  CHCTEMB! € HEOONBIUHMMHE
OTKNOHEHHAMY  HPONOPHHOHANLHA  KONHYECTRY  MCTPOB  1IOVOHHBIX,
IIPUMEHAEMBLIX B CHCTEME, rpeioliux kabesnei, npr 3ToOM B ciyydae fpUMeHCIIn
caMoperyaupyrowixcs Kal0enefi Ha Kaxasli Merp  rpewuero  kabess

ipuxoantcs 0,8+1,0 Teic.py6., a B cayyae npuMeHends pesucTuslbix Kabesch -
0,54+0,72 Thic.pyb.

PacnpenesieHne OTHOCHTENBHOH crouMocTh B % po rpynnam sarpar
NPHMEPHO chcayoniee:
O/IR CHCIMEM C CAMOPESYIUPYIOWUMCR ZPEIOU{UM Kahes1em

- CTPOHTENRHO-MOHTaXHbBIE pabOoThi - 30%;

- MaTepHansl 1 obopynoBaHie - 65%;

- flycKkoHanajiouHsie paboTsl - 5%
Hroro: 100%
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O1IR Cucmem ¢ pe3UcCmMusHbuIM peroijum Kabetem

- CTPOUTEJIbHO-MOHTAXHbBIE PA0OTHI - 44%,,

- matepuanst U 00opynoBanue - 48%;

- NYCKOHANaK0YHbIe PadoTh - 8%
Hroro: 100%

CTOMMOCTL aHTHOONEACHUTERBHBIX CHCTEM C PEIUCTUBHBIMH [PEIOLLIHM I
kabensMu Ha 30+34% jelueBiie, €M CHCTEMBI C CAMOPErYIHPYIOIHMHCS
rperiumMn kabesnsimy.

Croumocts | M.M1. coOciBenno rpetoiilx xabencit konebnercst B
CHEAYIOWHMX Npeaenax:

pe3ncTuBibix 70+80 py6. (oTeyecTBennwie), 120 py6. (KIMA - Ulseuus),
camoperynupyromneca 300-340 py6. (oteuectBennbie), 480 py0d. (KIMA -
[[{geunn). lauuele, 1puBejicHHbIE Bbille 0a3uUpyio1cs HA  CIOMMOCTH
OTeYeCTBCHHBIX rpelowix kabeneii.

JKCIyaTalUOHHBIE 3aTPAThl B OCHOBHOM ONPEACNAOTCA CIOMMOCTDLLIQ
INCKTPOIHCPTHH, KOTOPasA pacxoayercs npd paGore CHCTEMb

Cioa = Puxhxs

rae: Cron - C1OMMOCTB paloThl CHCTEMBI B Teuense roga, py0.;

P, - HOMHWHAJIbHAg MOILIHOCTG CHcTeMbl, KB1T;
h - KOJIH4EeCTBO 4acoB padoThl CUCTEMBI B TOJA;
S - cTouMocThb | kBT/yac anexTpoaneprus, py0.

Hns  ofipeaeneuus  OpHEHTHUPOBOYHBIX  3aTpaT HaA  3KCMIyaTaiHio
anTHOONEACH U feNLHOR CUCTEMBI fIpesIaraercs KoOJIH4ecTRO vacoB e¢ paboiul B
roJi onpeienaTs cAenayrounM 00pa3om: CYHTIATh, YTO CHCTEMa BKIOYAcTCH B
cepesde HOADPA, a BLIKIOYACTCA B CepeiMHe anpesns, TakuM 0b6paoM cuctema
BKJItOUeHa 5 MecsitieB win 151 KaneHpaprbix AHel no 24 vaca, scero 3624 yaca,
npuHaTe, 4to 20% BpeMeHM cHCTEMa, OTKJHO'IEHHAs aBTOMATHKOH H13-1a
BLIXOJa TeMIIEparyphl Bo3iyxa 3a npeaesbi pabouynx reMnepartyp Hnd  yi-ia
O1CYTCTBUA  OCafAKOB, He paboraer - TakuM o0pa3oM IpHHHMaEM

3624 yaca x (0,8 = 2900 pabounx 4acoB CHCTEMBI.

Hiss  npuMepa npuBOAMTCAa  pacydeT  OpHCHIUPOBOUHOW  1'0j10BOi
CTOMMOCTH JKCIUJIYaTalyn anTHoDaeaeHHTENBHOH CHCTEMB! C  pe3eCct HBHLIMH

rperoiuMu  kabengmy obuwiedt anunoit 100 M ¥ HOMHHANLHOH MOIHOCTHIO
3 kBT
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Cion = Py x h x 3 =3 kBt x 2900 gac. x 1,05 py6/kBt.nac = 9135 py6.

JIng cucreM © caMoperyaupyroniMucs rperouiMy xabenaMu, 3a cuer
aBTOMATHYECKOI'O PEryjWpoBaHUA TENJIOBLIENCHHUS B OTBET Ha H3IMeHeHHe
BliclUHCH TeMnepaTypbl, PaCXoR EKTPOIHEPTHH H COOTBETCTBCHHO CTOUMOCTh
cHipkaetces Ha 10-15%.

Onpeneneitiie  OpHeHTHPOBOUHOH TOJIOBOH CTOHMOCTH IKCHNYyaTallMK
CUCTEMEI MOXHO HPOHJIKOCTPUPOBATL Ha NpHMeEPE  aHTHOONeIeHWTENLHO]
CHCTEMBI, pa3pabotaHuol g 4-X CeKIIMOHHOTO 7-Mu  3TakHoro (nocie
PCKOHCTPYKHUMK  5-TH 3T@KHOI0) XHAOIO JOMa CO CKAaTHOH Kposiei o
HApYXHbtM  BOROCTOKOM (npurep Ne 3 pasgena 4 Hactosueid paborn).
CyMmapHas IJiHHa caMOpPelYIHPYIOUIMXCH  FPerolMX  Kadeael 3Tol CHCTeMbl
cOCTaBAAeT Y98 M, HX HOMHHaNbHAag MoHOCTD - 31,1 kBT.

[ onoBas CTOMMOCTD JKCILIYATAIHMY CHCTEMbB! COCTABNAET:

Cron = Py xh x S x K

rae Ky = 0,9 - nonnkatoumii KoabOHIMEHT Mt caMOperyiHpylolerocs
rpeioiniei o kabens.

Ciog=31,1x 2900 x 1,05 x 0,9 = 85230 py®.



