POCCUUACKUUA MOPCKOW PEFMCTP CYOXOOCTBA

‘Bepcvm: 01.07.2025‘

[TPABUIJIA

KIMACCUOUNKALIMM U MOCTPOUKKA
MOPCKUX CYOOB

UACTb X

KOTIbIl, TEMNOOBMEHHBIE ATTMAPATHI
N COCYObl NOoA OABITEHNEM

HI Ne 2-020101-174

CaHkT-leTepOypr



NPABUIIA KITACCU®UKALIMM U MOCTPOUKU MOPCKUX CYAOB (YACTb X)

Hactoswas Bepcus 4actu X «KoTnbl, TennoobMeHHble annapatbl 1 COCyabl Nog, AaBrieHneM»
MpaByn knaccudukauum M MOCTPOMKN MOPCKMX CydoB POCCUMCKOrO MOPCKOro perncrpa
cyonoxogctea (PC, Pernctp) yTBepaeHa B COOTBETCTBUM C OEWCTBYIOLLUM MOMOXEHNEM W
BcTynaet B cuny 1 mona 2025 roga.

HacToswas Bepcusa cocTaBneHa Ha oOcHoBaHum Bepcum OT 1 gaHBapsi 2023 roga wu
BronneTteHs nameHeHun Ne 25-114800 ¢ y4eTOM U3MEHEHUIN N OMOMHEHWUA, NOATOTOBNEHHbIX
HenocpeacTBEHHO K MOMEHTY ony6numkoBaHus (cM. [epedeHb nameHeHnn).

© Poccuicknin MopcKon perucTp cyaoxoncraa, 2025



lpasuna knaccugbukayuu u NOCmMpPoUKU MopcKux cydoe (dacme X)

3

NEPEYEHb U3MEHEHUIA!

OnemeHT Onuncanue MpumeyvaHus
MyHkt 1.1.1.2 TepMuH «rny6okoBOAHbLIN BOAOMNA3HbIN KOMMMEKC» 3aMEHEH Ha «CyA0BON BOAOMNA3HbIN PepgakunoHHaa npaBka
KOoMnneKke» Ang NnpuBeeHnss B COOTBETCTBME C NpunoxeHunem 1 yactu | ot 08.09.2025

«Knaccudumkaumsa»

1

3a UCKIYEHNEM U3MEHEHUI N OONONMHEHNI, BBOAMMBIX BronneteHsmum, a Takke onedyaTok.
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1 OBLUME NONOXEHUA

1.1 OBNIACTb PACNPOCTPAHEHUA

1.1.1  TpeboBaHusa HacTosien Yactu NpaBmn knaccupukaLmm n NoCTPOMKN MOPCKUX
cynoB! pacnpocTpaHsTCa Ha KOTHbl, TENOOGMEHHbIE annapaTtbl U CoCcyabl Nog, AaBleHNEM,
32 UCKITHOYEHMEM:

.1 BOAOrpemnHbIX KOTIOB (He yka3aHHbIX B 1.3.2.1 1 1.3.2.3);

.2 obutaembix NOABOAHBLIX annapatoB W CyaoBbiX BOAONA3HbLIX KOMMIEKCOB
B OTHOLLEHMN UX KOHCTPYKLMM U NPOYHOCTU MPOYHBIX KOPMYCOB;

.3 HecTaumoHapHbIXx 6annoHOB CTaHAApPTHbIX 06pPa3L0B ANA XPaHEHUS CXMKEHHbIX
rasos (cm. 1.3.2.4);

4 y3noB n geTtanen MexaHU3MOB, He SBNSAIOLMXCA CaMOCTOATENbHLIMU COCydamu
noa AaBneHnem;

.5 yCTpPOMCTB, COCTOSILUMX M3 cUCTeMbl TpyO nog OaBNEeHWEM, HaxOoASAWMXCS BHE
KOTNOB, TENNOOOMEHHbIX annapaToB U COCYyO0B;

.6 oxnaguTtenem Bosgyxa Cpaboyum  OaBreHMeM B BO3AYLWHOW  NOSOCTU
meHee 0,1 Mla;

.7 TennooOMeHHbIX annapaTtoB W COCYyAOB, HaXOOSALWMXCA  MCKMOYUTENBHO
nog, 4aBrfieHMEM XUOKOCTU (He ykasaHHbIx B 1.3.2.1 n 1.3.2.3).

1.1.2 TpeboBaHMA HaCTOAWEN YacCTU PaCMpPOCTPAHSIOTCA TakKkKe Ha TOMouYHbIe
YCTPOWCTBA KOTOB, paboTatoLwmx Ha XUOKoOM TOMNnmBe.

1 B panbHeiilem — HacTosLme Mpasuna.
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1.2 ONPEAENEHUA U NMOACHEHUA

1.2.1 OnpegeneHnss M MNOSICHEHUS, OTHOCSILLMECST K OOWen TepMUHONOruu
HacTosawwmx Mpaeun, ykasaHbl B Yactu | «Knaccudpukaums».

B HacToswwen YyacTn NpuHATLI crieaytowme onpeaeneHms.

ABTOMaTnmyeckoe TONOYHOE YCTPOWUCTBO KOTMOB — YCTPOWNCTBO ASIS
CKUraHns >Xuakoro Tomnnuea, paboTa KOTOPOro OCYLIECTBMSIETCS aBToMaTudeckn 6es
HenocpeacTBEHHOrO y4yacTnsa obcnyKmMBatoLLLEro nepcoHana.

BcnomoraTtenbHble napoBble KOTnNhI OTBETCTBEHHOTO
Ha3Ha4YeHUsa — KOTMbl, KOTOPble CHabXalT napoM BCNOMOraTeflbHble MeXaHU3Mbl,
cuctembl M obopygoBaHue, obecneuyvBalrolne xo4 cydHa, 6Ge3onacHOCTb MnaBaHUSA
W Hagnexallylo nepeBoO3Ky rpysa; Npu 3TOM Ha CygHe HeT APYrMX WUCTOYHMKOB 3HEpruu
ONA NpMBedeHNs B OENCTBME ITMX MexaHu3moB, obopyaoBaHMs W CUCTEM B crydae
npekpalieHnsi paboTbl KOTNOB.

KoTten BOOOrpeMHbIN — CydOBOW  KOTEN, MNogorpeBalownn  Bogy — vnu
TennoHocuTenb Ha BOOHOW OCHOBE (Hanpumep, pacTBOp I3TUNEHINMKONA B Bode) OO0
COOTBETCTBYIOLLIEN TEMMNEPATYPBI.

KoTen napoBOW — CcygoBOM KOTen, MNPOU3BOAALLMA Map COOTBETCTBYHOLLNX
napameTpos.

Pabouee JaBneHMne — MakCcMmanbHOe  [aBlieHue, BO3HMKalOLlee  npwu
HOpMasribHOM MNpoTekaHnn paboyero nmnpouecca B NPOOOIDKATENBHOM pexunme, 3a
WCKITIOYEHMEM A0MYyCKAaEMOro KpaTKOBPEMEHHOMO NOBLILLEHNS AABMEHNS BO BPEMS ENCTBUIS
npegoxXpaHUTENbHOrO KranaHa unv apyrux npeaoxpaHnTenbHbIX YCTPOMUCTB.

PacyeTHasn naponpoM3BOOUTENBHOCTD KoTna — HanbonblLlee
KONMMYECTBO Mapa pacyeTHbIX MapameTpoB, NPOM3BOAMMOE B TedeHne 1 4 KOTIIOM npwu
NPOAOMKNTENBHOM pexume paboThbl.

PacuyeTHas TemnepaTypa CTEHKW —cCpedHss, MO TOMNWWUHE CTEHKM,
Temneparypa, NpUHMMaemas B 3aBMCUMOCTM OT TeMnepaTypbl Cpeabl 1 ycroBuin oborpesa
Ons onpefeneHnst gonyckaemblX HanpsKeHU.

PacuyeTHOe pgaBneHwme — gaBreHne, No KOTOPOMY MPOM3BOAUTCHA pacyeT Ha
NPOYHOCTb. PacyeTHoe [OaBneHne NpPUHUMAETCS HE MeHee MaKcMManbHoOro pabovero
OaBINEeHUs1, BO3MOXXHOIO NpW SKChyaTauuu.

CTeHKM KoOTnoB, TennoobMeHHbIX annapaTtoB M CO CYyAOB nop
AaBIIEHNEM — CTEHK/ MapoBbiX W BOASAHbIX (ra3oBblX W XWAKOCTHbIX) MPOCTPAHCTB,
a TakKe CTEHKN CoeauHUTENbHbIX NaTpybKoB A0 3anOpHbIX YCTPOWCTB U CTEHKM KOPMyCOB
3anopHbIX YCTPONCTB.
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1.3 OB bEM OCBUAETEIbCTBOBAHUN

1.3.1 O6wme TpeboBaHuA.

1.3.1.1 O6wume MONOXEeHUs, OTHOCcALMeco K nopsagky Knaccudukaumm,
OCBMAETENBCTBOBAHMSAM NpPU MNOCTPONKE M IKCMyaTauumn, nanoxeHbl B OBLNX NONOXEHMAX
0 KnaccudukaumMoHHON U MHOW aesaTenbHOCTM 1 B YacTu | «Knaccmndumkaumnsay.

1.3.1.2 KoT1nbl, TensI006MeHHbIE annapaTbl U cocyabl NOA4 AAaBNEHNMEM B 3aBMCUMOCTU
OT NapamMeTpoB M OCOBEHHOCTEN KOHCTPYKUMM Pa3gensioTcs Ha Kraccbl B COOTBETCTBUM
c 1abn. 1.3.1.2.

Tabnunuya 1.3.1.2

O6opynoBaHue I Knﬁcc m
KoTnbl, B TOM YMcne yTunu3aumoHHble, BOAOrPENHbIE p>0,35 p<0,35 —
C TeMnepaTypon nogorpesa BoApl Bbiwe 115 °C,
a Takke naponeperpeBaTeny 1 NnapocOOpPHUKN
KoTnbl C opraHn4ecknum TenoHOCUMTENEM Jliobble — —
napameTpbl
XnapgareHThl Mpynna 1t Mpynna 11 —
JTiobble JTiobble
napameTpbl | napameTpbl
Cocyabl nog gaBneHnem n TennoobMeHHbIe JlioOble — —
annaparbl C TOKCUYHOW, NErkoBOCNIaMeHSAOLLENCs? napameTpbl
Unn B3pblBOONAcHOW paboyen cpegom
Cocyabl nog gaBneHnem n TennoobMeHHble p>16 0,7<p<16 p<0,7
annapartbl Ans napas unm mnn "
t > 300 170 <t < 300 t<170
Cocyabl nog gaBneHnem n TennoobMeHHble p>1,6 0,7<p<1,6 p<0,7
annaparbl C OpraHNU4YecknM TennoHocmTenems mnm unm "
t > 300 150 < t=< 300 t< 150
Cocygbl nog AaBneHneM n TennoobmeHHble p>16 0,7<p<1,6 p<0,7
annapartbl ons Tonnueas unm mnn "
t> 150 60 <t< 150 t<60
Cocyabl nog gaBneHnem n TennoobMeHHbIe p>1,6 0,7<p=<1,6 p=<0,7
annapaThbl Ans cCMa3o4YHOro Macna v roproymx macen nnm unu nt<90
rmapaBnuyeckmux cuctem? t> 300 90 <t =300
Cocygbl no AaBneHneM n TennoobmeHHble p>4 16<p=<4 p<16
annapartbl Ans Heroptounx cpeas 4 nunm mnm n
t > 350 200 <t =< 350 t <200
" " n
s>35 16 <s<35 s<16

1 CornacHo 2.2.1 yactu Xl «XonogunbHble yCTaHOBKUY.

2 [nsa uenen HacTosiLen Tabnuubl NerkoBocnnaMeHsitoLwencs cpefon cuntaetcs nobasi KnakocTb
Unu ras c Temnepartypomn Benbiwkn meHee 60 °C.

8 [Ina TennooGMeHHbIX annapaTtoB [AOIBKHbI Y4YUTbIBATbCA MNapameTpbl ABYX YYacCTBYHOLUMX
B TennoobmeHe pabounx cpen, npy 3TOM Knacc cocyda BblbupaeTcss no HanbonblueMy napameTpy
AN KaKaow cpefbl.

4 TpMMeHUMOo Anst TennoobMeHHbIX annapaToB M COCYA0B NoA AaBeHMEM, ykasaHHbix B 1.3.2.1.3.

YcnoBHble o603HaYeHUSN:

p — pacdeTHoe gasneHue, Mrlla;

t — pac4yeTHas Temnepartypa cTeHku, °C;
S — TOMLINHA CTEHKU, MM.
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1.3.2 Obbem ocBugeTenbLCTBOBaHUMN.

1.3.2.1 OcBuaeTenbCTBOBaHUIO Peructpom npu U3roToBNeHUN nogrnexar:

1 napoBble KOTMbl, B TOM u4uCNe YTUMNM3auWOHHbIE, naponeperpesartenn u
3KoHOMan3epbl ¢ paboyunm gasneHnem 0,07 MlMa n Gonee;

2 KOTSIbl C OpraHM4yecknMm TENSTIOHOCUTENAMM, B TOM YMCNE YTUTU3ALNOHHbIE;

.3 Tennoo®bmeHHble annapaTtbl U COCyabl, KOTOpble B paboyeM COCTOSHUN NOMHOCThIO
UM YacCTMYHO 3arnofiHEHbl ra3om unu napom, c padouum gasnennem 0,07 MlMNa n Gonee,
BMecTumocTblo  0,025m® un  Gonee wnu  cnpousBedeHvem  Aaenedus, MMa,
Ha BMecTuMocCTb, M3, cocTasnsaowmm 0,03 MMa-m3un 6onee;

4 onpecHUTENbHbIE YCTAHOBKMU;

5 KOHOEHCATOpPbl MNaBHbIX U BCOMOraTesibHbIX MEXaHNU3MOB;

.6 TOMOYHbIE YCTPOMCTBA KOTNOB, paboTaloLWmX Ha XXMAKOM TOMNSNBE;

v BOJOrpenHble KOTMbl C TeMnepaTypor nogorpesa Boabl Beiwe 115 °C;

.8 oxfnagutenu, nogorpesartenu M uUAbTPbl TOMNMBaA, Macna U BOAbl MMaBHbIX Y
BCMOMOraTesbHbIX MEXaHNU3MOB;

.9  aBTOMaTM4yeckuMe YCTPOWCTBaA AMNsl KOHTPOSIS COMEHOCTU MUTaTenbHOM BoAbl ANS
KOTIOB;

.10 KOTSIbI-MHCHMHEpAaTOPbI.

1.3.2.2 OcsugeTenbcrBoBaHuio  Permctpom nNpu  M3roTOBNEHUMM  He noanexart
TennoobmeHHble annapaTbl U CoCyAbl NOA4 AaBneHneM, ykasaHHble B 1.1.1.2 n 1.1.1.6.

1.3.2.3 BopgorpenHble KOTNbl C TemnepaTypon nogorpeBa Bogbl Bbiwe 115 °C
B OTHOLLIEHMM MaTepuarioB W MNPOYHbIX pPa3MepoB JfIEMEHTOB [JOSMKHbI  OTBeYaTb
TpeboBaHusM, NPeabsBNSAEeMbIM K MAapOBbIM KOTNIAaM COrNacHO HaCToSILLIEN YaCTW.

OunbTpbl M OXxNaguTenu rMnaBHbIX U BCMOMOraTtesfibHbIX MEXaHW3MOB B OTHOLUEHWUU
MartepvanioB UM MNPO4YHLIX pPa3MepoB SNEMEHTOB [OMMKHbI OTBeYaTb TpeboBaHUAM,
npegbaBngemMbIM K cocyaam nof AaBfieHWEM COrflacHO HaCTosLWEeN YacTu.

1.3.2.4 BannoHbl, NpeaHa3Ha4YeHHbIe OS5l XpaHEHUS CXKaTbIX ra3oB U MpUMEHSIEMbIE MpuU
akcnnyatauum cygHa B pasfMYHbIX CUCTEMAx W YCTPOMUCTBAX, MOryT W3roTOBMATLCS
no AENCTBYKOLWMM CTaH4apTam nog TEXHUYECKUM HabniogeHnem KOMNEeTEHTHOro opraHa.

1.3.25 Ob6bem oCBMOETENLCTBOBAHUSA TENSIOOOMEHHbIX annapaTtoB M COCyOoB
no AaBrieHeM, BXOASALMX B COCTaB XONoAMMbHbIX YCTAaHOBOK, ykasaH B 1.1.3, 1.3.2 1 1.3.3
yactn Xl «XonoauneHble YCTAHOBKNY.

1.3.3 TexHu4yeckas AOKYMeHTauus.

1.3.3.1 [o Hauyana M3roToBNeHUs KOTMOB, TEMITOOOMEHHbIX annapaTtoB M COCYAOB nopg
AasneHnem Pernctpy gomkHa O6b1Tb NpeacTaBneHa crnefyowas TeXHUYeckas JOKyMeHTauns:

A1 KOHCTPYKTUBHbIE YEPTEXM C paspe3amMu U ONUCaAHNAMU, B KOTOPbIX JOKHbI ObiTb
npuBedeHbl BCe [AaHHble, Heobxoaumble Ofs MNPOBEPKM pPacCYETOB U KOHCTPYKLMK
(NpoyHblEe pa3mepbl, MaTepuarnbl, 3NEKTPOAbI, PacrofioXeHne U pas3mMepbl CBapHbIX LUBOB,
KpenexHble getanu, npegnonaraemasa tepmuyeckas obpabotka u 1.1.);

2 KOHCTPYKTUBHbIE  YepTeXu aeTanen, ecnu Bce Heobxoaumble AaHHble
He npueefeHbl B YepTexax, ykasaHHbix B 1.3.3.1.1;

.3 YepTexXmn pacrnonoXeHUs apMaTypbl C ee XxapakTepucTukamu;

4 yposneTBopsaolwme TpeboBaHNSM HOPM MPOYHOCTU HACTOSALLEN YaCcTM pacyeTbl Ha
NPOYHOCTb AeTarnen, NoABEMKEHHbIX OAaBMEHMIO, 3a UCKIOYEHneM apMatypbl, driaHueB U
KpPENeXHbIX W3genun, ecnu nocnegHne CoOTBETCTBYOT CTaHAapTaM, OAOOpEeHHbIM
Peructpowm;

.5 pacyeT nnowanm NPOXoAHbIX CEYEHUIN NpeaoXpaHUTENbHbIX KIanaHoB;

.6 TEXHOMOrM4eCcKNn NPOLIECC CBApPKMU;

7 YepTeXn TOMOYHbIX YCTPOWCTB, KaMep U YCTPOWCTB ANA CKUraHna HedTAHbIX
OCTaTKOB U Mycopa (4515 KOTNOB-UHCUHEPaTOPOB);
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.8 Ona KOTNOB C OpraHMYeckMmMn TennoHOCUTENsMU: MNpUHUMNnanbHas cxema
CUCTEMbI C OMMCaHMEM W yKaszaHMeM paboumx napameTpoB, YEPTEXM pPacCLUMPUTENBHON,
OPEeHaXKHOW LIUCTEPH N LMCTEPHbI 3anaca;

.9  nporpamma CTeHOO0BbIX UCMbITaHUMN.

1.3.3.2 [loKymMeHTauusi no cuctemMam aBTOMaTUYECKOro pPerynmpoBaHusl, 3aluTbl
W curHanmsaumm, a Takke Mo aBTOMaTUYEeCKMM  TOMOYHbIM  YCTPOWMCTBAM  OOSIKHA
npeacTaBnsiTbCsl B COOTBETCTBMM C TpeboBaHuamn 3.2.9 yactm | «Knaccudukauua» v 1.4
yactn XV «ABTomaTtmsaumsa».
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1.4 MATEPWUAIbI

14.1 MaTtepuanbl ona getanen KOTMoB, TennoobMeEHHbIX annapaToB U COCyAOB Mop,
nasneHvem knaccos | 1 Il nognexart ocenaeTensCTBOBaHUIO PermcTpom npu U3rotosrneHuu.

MaTepuansl 4na getanen KoTnoBs, TEN00OMEHHbIX annapaTtoB 1 COCYAOB Mo AaBreHeEM
knaccos Il n lll moryT noctaBnaTecs ¢ cepTucpmkatamm no ¢popme 3.1 ctangapta EN 10204,
€CNnn NOATBEPKAEHHbIE B HUX pe3ynbTaTbl UCMbITAHUA COOTBETCTBYIOT TpeboBaHWAM npaBui
Peructpa. MNpu nposBepke AOKYMEHTOB MHCMEKTOPOM Permctpa n BO3HUKHOBEHUM 06OCHOBAHHbIX
COMHEHUA B KayecTBE MCMOSMb30BaHHOrO marepuana Permctp ocrtaensieT 3a coboi npaso
noTpeboBaTb NPOBEAEHMSA AOMONMHUTENBHBIX MPOBEPOK COOTBETCTBUSI MaTeprana 3asiBleHHbIM
CBOWCTBaM.

MaTepuanel 4ns getanen KoTnos, TENNOOOMEHHbIX annapaToB U COCyA0B NOA AaBMNeHNEM
knacca lll moryT ObITb BbiOpaHbl MO MEXAYHAPOAHBIM WM HaUMOHANbHBbIM CTaHgapTaMm,
OENCTBYIOLLUMM Ha MOMEHT PaCCMOTPEHUS TEXHUYECKOW [AOKyMEeHTauuMu W MNOoCTaBMsATbCH
C JOKyMeHTamu npoussoauTens. [lpumeHeHve MaTepuanoB B 3TOM Cryvyae MogexuT
cornacoBaHuto ¢ Permctpom npu paccMoTpeHnn TEXHNYECKON JOKYMEHTaLUN.

MaTepuansl 4ns apMaTypbl KOTII0B, TEMI00OMEHHbIX annapaToB U COCYA0B NoA AaBneHnemM
BCEX KnaccoB MOryT 6biTb BbiOpaHbl MO MeXOyHapOoAHbIM WM HALMOHaNbHbIM CTaH4apTaMm,
OEVCTBYIOLLMM Ha MOMEHT PacCMOTPEHUSA TEXHUYECKON [OKYMEHTauuMn U MoCTaBnsTbCS
C AOKyMEHTaMu Npou3BoaMTENS.

1.4.2 Yrnepoguctas W  YrnepoaucTo-MapraHueBasi CTanb  OONyckaeTcsa  Ans
N3roTOBMNEHNA AeTanen KOTMnoB, TennooOMeHHbIX annapaToB W COCyAOB MNOA AaBfeHUEM
npv pacyeTHblX Temnepatypax cpegbl 0o 400 °C, a HuskonermpoBaHHas — ao 500 °C.
MpyMmeHeHne 3TUX cTanemn Ansa cpeq ¢ TeMnepaTypoi Bblle YKkadaHHbIX MOXET ObiTb JOMYyLLEHO
npu yCroBUK, YTO UX MEXAHMYECKME CBOMCTBA W Npeaen anurenbHon npodHocTn 3a 100000 4
COOTBETCTBYIOT AEMCTBYIOLLMM CTaHAapTaM U rapaHTUPYIOTCA M3rOTOBUTENEM CTanu npy AaHHON
MOBbILLEHHON TeMnepaType. ONEMeHTbl U apMaTypa KOTNOB 1 TENNOOOMEHHBLIX annapaToB Ais
cpen ¢ TemnepaTtypon Boiwe 500 °C gormkHbI, Kak MpaBuIio, N3roTaBnmMBaTbCA U3 NTIETMPOBAHHOM
cTanu.

143 [Ona TennooOMeHHbIX annapatoB WM COCyOOB NO4 AaBrfieHMEM C pacyeTHOWM
Temnepatypon cpeabl MeHee 250 °C MOXET NPUMEHSITLCS CYOOCTPOUTENbHAs CTarnb COrMacHoO
TpeboaHuam 3.2 yactu XlIl «Matepuansbi».

[nga HekoTopbIX AeTanen TennoodMeHHbIX annapaTtoB U COCyAoB € pabounm gaBrneHuem
meHee 0,7 MlMa n pacyeTHon Temnepatypon cpenbl meHee 120 °C pgonyckaeTca npuMeHeHne
NOSyCnoKOWHOWM CTanu

144 Ecnn BKayecTBe pacyETHOM XapaKTepUCTUKM MaTepuana MnpuHAT npegen
TEeKy4ecTu npuv nosbileHHoW TemnepaTtype (cM. 2.1.4.1), [omKHbl BbITb NPOBEAEHbI UCMbITaHUA
mMaTepvana Ha pacTsKeHue Mpu pacyeTHOW TemnepaType CTEHKM, a €Cnu MPUHAT npegen
ONUTEeNbHOM NpoYHOCTW, Pernctpy [omkHbl ObiTb NpeacTaBneHbl AaHHble O npeperne
ONUTENbHOM NPOYHOCTU NPU pacHeTHOW TeMNepaType CTEHKN.

145 Mpy NpUMEHEHMN NErMPOBaHHOM CTanu Ansl KOTIIOB, TEMNOOOMEHHLIX annapaToB
1 COCYL0B NOA AaBreHeM OO0MKHbI ObITb NpeacTaBneHbl 4aHHbIE O MEXaHUYECKNX CBOMCTBAX M
ONNTENBHOM NMPOYHOCTU CTann U CBapHbIX COEOMHEHUN NPW pacvyeTHOM TemrnepaType CTEHKM,
TEXHOMNOrMYECKNX CBOMCTBAX, TEXHOMOMMM CBapKN 1 TEpMUYECKON 06paboTKu.

MpumeHeHMe YyryHa W MefHbIX CrfaBoB Ans  KOTENbHOW apMaTypbl  KOTMIOB
C OpraHN4EeCKUMKN TENSIOHOCUTENSAMN HE O0MYyCKaeTCH.

146 KotenbHasa apmaTtypa YycrnoBHbiM guamerpom ot 50 go 200 mwm,
paboynm aasnexHuem p 0o 1 Mlla n paboden temnepatypom 4o 350 °C MOXeT nsrotasnmBaTbCA
U3 4yryHa C LWapoBMaHbIM rpacuTOM C NOMHOCTLIO  (DEPPUTHON CTPYKTYPON COrnacHo
Tabn. 3.9.3.1 vactu Xlll «MaTepuansbiy.
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Ona Ton >xe apmatypbl YCroBHbIM AuameTpoM d MeHee 50 mm, npousseeHve p - d
He OOIMKHO npesbiwath 250 MIMa mm.

1.4.7 [etanu n apmaTypa TennoobMeHHbIX annapaTtoB WU COCYAOB MOA AaBlEHNEM
anameTtpom go 1000 mm n paboumm gaeneHmem go 1 Mla MOXeT n3rotaBnmBaTbCs U3 YyryHa
C WapoBuaHbIM rpadomMToM C MOSTHOCTbIO PEPPUTHOM CTPYKTYpOW corfnacHo Tabn. 3.9.3.1
yactn Xlll «Matepuanbi».

1.4.8 Mcnonb3oBaHne mMegHbIX cnnaBoB AfA AeTanen KOTMoB, TenmnooOMeHHbIX
annapaToB, COCydOB MOA4 [aBfiEHMEM W MX apmaTypbl OONyCKaeTca [Ansli pacyeTHOWm
Temnepatypbl cpeabl o 250 °C n pabodyero gasnenus go 1,6 Mlla.

1.4.9 Mcnonb3oBaHue KOMMO3UTHbIX mMartepuanos (KOHCTpYKUMIA n3
CNOUCTO-BONMOKHUCTBLIX KOMMO3UTHbIX MatepuarioB M MeTannoB C UUIMHOPUYECKOW Win
chepunueckon chopmor Koprnyca) JonyckaeTcsa B cocydax nod AaBNeHUeM Ofsi pacHeTHbIX
Temnepatyp He 6onee 60 °C. M3rotoBuTenb WnM MNpPOEKTaHT AOMKEH NpeacTaBUTb Ha
ogobpeHune Pernctpy NnornHble cBefeHus o6 NCnonb3yembix MaTtepuanax
(CTpPYyKTYpe M NNOTHOCTU apMUPOBaHUS, MOAYNSIX YNPYrocTn u capura, npegerne TeKy4YecTwy,
npegene npoYHOCTM, nNpefenbHbIX AgedopMaunax, YOapHOW BSA3KOCTW, COMPOTUBIIEHUMU
MarnoLmMKNoBoOn yctanoctu u T.n.). Kpome TOro, JOmKHbl OblTb NpeacTaBneHbl CBeAeHUs
O KOHCTPYKUMM un3genusi, crnocobe M3rotoBneHus (OCTATOYHbIX HaMpsbKeHUsX nocne
ONpPEeccoBKM nenHepa, TepmoobpaboTke w T.n.), paboyen cpege M IKCMyaTaUMOHHbIX
Harpyskax.
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1.5 CBAPKA

151 Cgapka U HepaspywalLwmin KOHTPOMb CBapHbIX COEANHEHUA OOKHbI
BbIMOSIHATLCS B COOTBETCTBUM € TpeboBaHuaMM yactn XIV «CBapkar.

1.5.2 TunoBble npuMepbl OOMYCKAEMbIX CBapHbIX COEOVHEHUW nNpuBEAEHbI
B NPUNOXKEHUU.

MpoyHOCTE APYrMX KOHCTPYKLUWUW, B KOTOPbIX MPUMEHAOTCA YrroBble CBapHble
COeQIMHEHUA WNW COeAVHEeHUd, noaBeprakolmecs msrvbarowmm ycunuam, OomkHa 6biTb
noaTBepXaeHa pacvyeToM Ha MPOYHOCTb U YCTanocThb.
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1.6 TEPMUYECKAA OBPABOTKA

1.6.1 [etanu, CTpyKTypa MaTepuana KOTOpbIX MOXET HapyLlaTbCA NOCe CBapku Umnm
nnactuyeckon o6paboTkM, [AOMKHbl ObiTb NOABEPrHYTbl Hagnexaiwlen TepMUYecKomn
obpaboTke.

Mpn Tepmuyeckonm o06paboOTke CBaAPHOW  KOHCTPYKUMM  AOSKHbI  BbIMOSTHATHCS
TpeboBaHus 2.4.4 yactu XIV «Ceapkay.

1.6.2 Tepmnuyeckast obpaboTka g4ormkHa NPON3BOANTLCA B CrIEAYIOLNX CRyYasX:

.1 Koraga aneMeHTbl KOT/I0B, COCYAOB M TENIOOOMEHHbIX annapaToB, U3rOoTOBMEHHbIX
M3 NUCTOBOM CTanu, MnoABEpralTCa XONOAHOW LTamnoBKke, M3rMby u oTdnaHuoBKe
C nnacTtuyeckon gedopmMaumen Hapy>xHbIX BOSTOKOH Gornee 5 %;

.2 Korga TpybHble peLleTkn CBapeHbl N3 HECKOMbKUX YacTeun; Npu 3TOM TepMU4eckas
o6paboTka MOXET NPON3BOAUTLCS A0 CBEPSIEHUSs OTBEPCTUI Nog, TPYObI;

3 Korga cBapHble AHWULA U3roTOBSEHbI XONOL4HOW LUTAaMMOBKOMW;

4 Korga aneMeHTbl NoABEpPrHyTbl ropsyen obpaboTke AaeneHuem, Temnepartypa
B KOHLIE KOTOPOM HUXe TeMnepaTypbl KOBKWM MeTanna;

.5 Korga mcnonb3ylTCA CBapHble KOHCTPYKUMM C cogep)KaHWem yrrepoga B cCTanu
oonee 0,25 %.
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1.7 ICNbITAHUA

1.7.1 Bce oanemeHTbl KOTNOB, TennoobMeHHbIX annapaTtoB W COCydOB Mop
OaBNEeHNMeM Mocne W3roToBrneHns mnu cOOpKM AOSMKHbI MOABEpPraTbCsl rMapaBiNYeCcKUMm
NcnbITaHNSIM B COOTBETCTBUMN C TpeboBaHuaMM Tabn. 1.7.1.

1.7.2 M'mppasnuyeckne UCnbITaHUA OOMKHbI MPOBOAMTLCS MOCME OKOHYaHUS BCEX
CBapOYHbIX paboT 40 YCTAHOBKN N30MALMN U HAHECEHUS 3aLLUTHbBIX MOKPbITUNA.
1.7.3 Ecnn nocne cbopku BCECTOPOHHMIA OCMOTP UCMbITbIBAEMbIX MOBEPXHOCTEWN

OTAernbHbIX Y3NOB W AeTanen 3aTpygHeH WUnn HEBO3MOXEH, 3TU AeTanu W y3nbl nognexar
NCNbITaHNIO A0 COOPKN.

1.74 Pasmepbl anemMeHToB, UCMbITbIBAEMbIX NPOOHBIM AaBnexHuem p, + 0,1 Mla,
a TakKe 3MeMeHTOB, UCMNbITbiIBAeMbIX NPOOHbIM AaBneHnem 6ornee BbICOKMM, YeM yKas3aHO
B Tabn. 1.7.1, AOMXKHbI NogBepraTbCA MPOBEPOYHOMY pacyeTy Ha 3TO AaBreHue; Npyu 3ToM
HanpsPKeHnsa He OOMKHbI npeBblwaTth 0,9 Nnpegena TekyvyecTn matepuana.

1.7.5 [MapoBble KOTNbl MOCME YCTAaHOBKW Ha CyAHe AOSMKHbl OblTb MOABEPrHyThl
napoBow Npobe npu paboyem gaBneHuu.

1.7.6 BosgyxoxpaHutenn nocrne YCTaHOBKM Ha CydHE [OSDKHbl noaBepraTbest
NHEBMaTU4eCKMM UCMbITaHUAM paboyrm aaBrneHnem B cbope ¢ apmaTypon.

1.7.7 TennoobmeHHble annapaTbl U COCyAbl XONOAWUMbHbIX YCTAHOBOK noanexar
ncnbiTaHuio cornacHo 12.1 yactu Xl «XonoaunbHble yCTaHOBKNY.
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Tabnuuya 1.7.1

Ne OnemeHTbl KOTMNOB, TENNOOOMEHHbIX annapaToB 1 COCYA0B NoA MpobHoe gasnexue p,, MlMa
n/n AaBnexHnem nocre N3roToBsieHNs U coeguHeHus B cobpaHHOM BuAe C yCTaHOBMEHHON
3MNEeMEHTOB NPOYHOro Kopnyca 6e3 apmartypsbl apmarypowm
1 |KoTnbl, naponeperpeBaTenu, 3KOHOMan3epbl 1 ANEMEHTbI, 1,5p,,, HO He MeHee 1,25p,,, HO He MeHee
paboratolme npu Temnepatype Huke 350 °C pwt0,1 MlMa pyt 0,1 MlMa
2 | KoTnbl ¢ oOpraHn4yeckMmMmn TenioHoCUTENsMu 1,5p,,, HO He MeHee p,,+ 0,1 MlNa 1,5p,,, HO He MeHee p,,+ 0,1 MlNa
3 | MaponeperpeBaTteny n ux anemMeHTbl, paboTatoLme npu 1,5p,, ReL/350 1,25p,,
Temnepatype 350 °C v Bbilwe Rer/e
4 | TennoobmeHHbIe annapaTbl, cocyabl Mo AaBMEHUEM U UX
anemMeHThbl, paboTatoue npu Temnepatype Huxke 350 °C un
JasneHun’: 2
no 15 Mla 1,5p,,, HO He meHee p,,+ 0,1 MINa —
Bbile 15 MlMa 1,35p,, —
5 | TennoobmeHHblEe annapaTtbl U KX 3NEeMeHTbI, paboTatoLLme npu
TemnepaTtype 350 °C v Bbille 1 AaBneHnn?
o 15 MlMa 15me —
Rerst
ReL/350 _
Bbiwe 15 Mlla 1,35p,, e
6 | ONemMeHTbl TOMOYHbIX YCTPOWMCTB, NOABEPKEHHBIX AABIEHUIO - 1,5p,, , HO He meHee 1 Mla
TONMBa
7 | [asoBble NONOCTU YTUNN3AUMOHHBLIX KOTI0B — McnbiTaHve Bo3ayxom gasneHnem 0,01 Mla
8 | Apmartypa KoTnoB CornacHo 1.3 yactn IX «MexaHunambl», HO WcnblTaHye Ha repMeTUYHOCTb 3aKpbITUS
He meHee 2p,, AasnexHvem 1,25p,,
9 |lMuTaTenbHble KNanaHbl KOTIIOB U 3aMOpHbIe KrlanaHbl KOTINOB 2,5p,, To xe
C OpraHNyYeCcKUMU TENIOHOCUTENSIMM
10 | ApmaTtypa TennoobmeHHbIX annapaTtoB 1 cocyaoB nog Aasnenmem | CornacHo 1.3 yactu IX «MexaHusmbi» To xe

YcnoBHble 0603HaYeHNS:

pr — NpobHoe aaBneHue npu ucnbitaHun, Mra;

py, — paboyee gaenenune, MlMa, Ho He meHee 0,1 Ma;

Rep /350 — HWKHUI Npefen Tekydectn matepuana npu 350 °C, MMa;
Rep/t — HVDKHWIA Npeaen TekydecTu npu pabouen Temnepatype, Mila.

2

Wcnbitanne oxnagutenen IBC — cm. Tabn. 1.3.3 yactu IX «MexaHn3mbl».

Mpu p,, = 15 + 16,6 MlMa; p,, = 22,5 MMa.
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1.8 KOTEJNIbHbIE MOMELLEHUA

1.8.1 KoTenbHble NOMeLLEHNST OOIMKHLI OTBeYaTb TpeboBaHusam 4.2 — 4.5 yactu VI
«MexaHun4yeckune ycTaHOBKN».
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2 PACHETbI HA NPOYHOCTb

2.1 OBLUME NONOXEHUA

2.1.1 O6nacTtb NpUMeHeHus.

2.1.1.1 Tllony4yaemas B pesynbTaTe pacyeTa TOSMWMHA CTEHOK ABNAETCS MUHUMASbHO
OONYyCTUMOWN AN HOPMarbHbIX YCNOBUIA SKCryaTauuu.

HopmMmbl U MeToAbl pacyeTa Ha NPOYHOCTb HE YYUTbIBAKOT TEXHOMOIMMYECKUX OOMYCKOB
Nno TONWMWHE MNPV  M3rOTOBMEHMM, KOTOPblE [OOSMKHbI Yy4MTbiIBaTbCA B Buae npubaBok
K pac4yeTHOW TomnLwnHe.

[lononHuTenbHble HaNPsSXKEHUsT OT BHELUHUX Harpy3ok (OCEBbIX YCUMUM, M3rnbatowmx u
KPYTALLMX MOMEHTOB), JENCTBYIOLLMX HA PacCYNTbIBAEMbIV 3MeMEHT (B YaCTHOCTU, HarpysokK
OT COBCTBEHHOro Beca, Beca MpucoeaMHEHHbIX AeTanen u T.n.), 4OMMKHbI no TpeboBaHuIo
Peructpa yuntbiBaTbCsi 0C060.

2.1.1.2 Pa3mepbl KOHCTPYKTUBHbLIX 3N1EMEHTOB KOTMOB, TEMMOOOMEHHbIX annapatoB U
cocydloB, [ANS KOTOpPbIX MeTodbl pacyeTa Ha MpPOYHOCTb B Hactoawwux [lpaBunax
He NpuBedeHbl, OnpeaenstTCa Ha OCHOBAHWMM OMbITHbIX OaHHbIX W anpobupoBaHHbIX
TEOPETUYECKNX PACYETOB Ha NMPOYHOCTb MO OOLLENPUMHATBHIM U COrnacoBaHHbIM ¢ Pernctpom
cTaHgapTam.

2.1.2 PacyeTHOe gaBneHwue.

2.1.2.1 PacdeTHoe paBreHue, MO KOTOPOMY MPOU3BOAATCS pacyeTbl Ha MNPOYHOCTb
9MIEMEHTOB KOTMNOB, TEMNOOOMEHHbIX annapaTtoB W COCy4oOB NoA AaBfieHueM, criegyet
NPUHMMaTb He MeHee MakCcMMaribHO JOMYCTUMOro paboyero AaBneHust cpeabl, BO3HMKAIOLLErO
npyv HOpMarbHOW 3JKcrryaTauuu, npu 3TOM [JOMYCKaeTCA He Yy4nUTbiBaTb KpaTKOBPEMEHHOe
noBbilleHne pfaereHns He 6Gonee yem Ha 10%, BO3HMKAOLLEE MNPM MOMHOM  OTKPbITUM
NpeaoXpaHnNTENbHbIX KranaHoB.

'mopocTaTnyeckoe [fOaBneHWe [OOIMKHO Y4YuTbIBATbCA MpU  OnpederneHnn pacyeTHOro
OaBneHus, koraa oHo npesbiwaeT 0,05 MlMa.

2.1.2.2 [Onsa npsAMOTOYHbIX KOTMOB W KOTAOB C NPUHYOUTENBbHON UMPKYynsunen
pacyeTHoe AaBrneHne OOMKHO MPUHMMATBLCH C Y4eTOM rMapoauHaMUYeckux cConpoTUBNEHUN
B ArieMeHTax KoTfia npu pacyeTHON Naponpon3BoOANTENBHOCTN.

2.1.2.3 [Ons nnockux CTEHOK, MOABEPXKEHHbIX AaBreHu0 ¢ 06enx CTOPOH, B KayecTse
pac4eTHOro cregyet npuHuMmaTth 6onbliee AencTByoLee JaBNeHeE.

CTeHkn B BMAE M3OTHYTbIX MOBEPXHOCTEW, NOABEPXKEHHbIE AABMEHUI0 C 06enx CTOPOH,
cnefyeT paccuynTbiBaTh Kak Ha BHYTPEHHEE, Tak M Ha Hapy>KHOE AaBreHue.

Ecnn ¢ ogHON CTOPOHbI CTEHKU B BUAE NNOCKON UMW U3OTHYTOM NOBEPXHOCTU OaBEHne
HWKe aTMocdepHoro, TO B KayecTBe pacyeTHOro criegyer npuHUMaTb [JaBrieHue,
OencTByloLLee C opyro CTOPOHbI CTEHKM 1 yBenuyeHHoe Ha 0,1 Mla.

2.1.2.4 [ns aKOHOMamM3epoB 3a pacyeTHOe [aBrfieHuMe LOfKHa MpuMHMMaTbCd cymma
paboyero faBneHns B NApOBOM KOMMEKTOpEe KOoTna U ruapoaMHamMuMYecKux COnpoTUMBIIEHUI
B 9KOHOMau3epe, TpybonpoBogax WU apmaTtype npu pacvyeTHOW Naponpou3BOAUTENBbHOCTU
KoTna.

2.1.2.5 [Ona TtennoobMmeHHbIX annapaTtoB M COCYAOB MOA OaBNEHUEM XONOAMIbHbIX
YCTAHOBOK pacyeTHble [daBrneHnd [OOMKHbl NpUHUMAaTbCa cornacHo 2.2.2  yactm Xl
«XonogunbHble YCTaHOBKUY.

2.1.3 PacuyeTHas Temnepartypa.

2.1.3.1 [Onsa onpegeneHnsa oonyckaeMblX HanpsXXeHWn B 3aBMCUMOCTU OT TeMnepaTypsbl
cpenbl 1 ycrosui oborpesa pacdeTHasa Temnepartypa CTEHKN AOMKHA MPUHUMATBLCS HE MeHee
yKkasaHHouM B Tabn. 2.1.3.1.
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2.1.3.2 OnpepgeneHwue pacyeTHom TemMnepartypbl CTEHKMU t 3reMeHTOoB
naponeperpesartenen ¢ Hanbonbluen TemnepaTypon neperpetoro napa t, > 400 °C
OOIDKHO  NPOU3BOOUTLCA MO HECKOMNBbKMM  CevYeHUsIM  naponeperpesatens Cc  y4eToMm
BO3MOXHbIX 9KCMNSlyaTauNOHHbIX MOBLILWEHUA TemnepaTypbl B OTAESNbHbIX 3fieMeHTax W
yyacTKkax B Anana3oHe BCeX BO3MOXHbIX 3KCMNyaTauMOHHbIX Harpy3oK KoTna.

B kayecTBe pacyeTHOM AOSMPKHA MPUHMMATBLCH MakcMManbHas MofyyYeHHasd pacyeTom
TemnepaTtypa B Hanbonee HanpsXKEHHOM CeYeHUn naponeperpesartens.

HomuHanbHas pacyeTHas TemnepaTtypa CTEHOK Tpyb naponeperpesartenen npu t,, > 400 °C
(cm. 2.5 Tabn. 2.1.3.1) onpegensaeTcs no opmyne

t =t, + Aty + At, (2.1.3.2-1)

roe t, — cpefHsd TemnepaTtypa napa B paccMaTpuBaeMoM ceuveHun Tpyb6bl, °C, onpepgensetcs
no pesynbtataM aHanuM3a TennoBblX YCrnoBuMn paboTbl naponeperpesatens W €ro
KOMMOHOBOYHbIX CXEM, a TaKxKe Mo pe3ynbTaTtam TEMNIOBOro pacyeTa KoTna;
At — cpefHsisl pasHOCTb MEXOy pacyeTHOW TemrnepaTypon CTeHku TpyGbl M TemnepaTypoin napa
B paccmaTpuBaeMoM ceyeHumn Tpybbl, °C. [ins ee onpegeneHms HEOOX0AMMO BbIYUCTIUTD UMK
NPUHATL U3 TEMNMOBOTrO pacyeTa KoTna criegyowmne AaHHbIe:

a; — CpeaHuil Mo OKPYXKHOCTM TPyGbl KO3DPULMEHT TENNOOTAAYM OT AbIMOBbIX FA30B K CTEHKE
Tpy6bl, BT/(MZ/K);

a, — KO3(DUUMEHT TENNOOTAAUM OT CTEHKU TPYObI K napy, BT/(m?-K);

az; — KO3(MUUMEHT TennooTAauM nsnydyeHmem, Bt/(m2-K);

t, ~— Temnepartypa OblMOBbIX Fa30B Nepes paccmaTpmMBaeMbiM psaom Tpy6, °C;

At, — onpepaenseTca no puc. 2.1.3.2-1.

,D,J'Iﬂ onpepeneHna Atq Haxo4uTcsa BCcrnoMmoratenbHada BenminHa Ao no cbopmyne

1,604+
Ay = ko =52, (2.1.3.2-2)
rae ky, — koadbdUUMeHT, onpegensemMbin no puc. 2.1.3.2-2.

IOns oborpeBaembix Tpyb neperpeBatenenm At 3aBUCUT OT KO3 UUMEHTA
HepaBHOMEPHOCTM TENNOBOCMPUATUS NO LUMPUHE ra3oxoa neperpesaTens k v npupaiieHus
Temnepartypbl napa At,, Ha ydacTke OT BXO4a napa B Tpyby 40 paccMaTpMBaeMOro Ce4eHms n
onpepgensietcsa no puc. 2.1.3.2-3.

KoadhdumumeHT k npnHnmaeTcs paBHbIM: 1,3 — Ons BepTuKalbHbIX BOAOTPYOHbIX KOTIIOB
00bIYHOro TUNA ¢ NeTNeBbLIMU NN 3MEEBMKOBLIMU NeperpesaTenamu; 1,2 — ana U-obpasHbix
CYAOBbIX KOTIOB LUAXTHOrO TUMa CoO 3MEEBUKOBbLIMWN NeperpeBaTenisimu.

MpumevaHune. lNpu pacyete HeobGorpeBaembix KOMMEKTOPOB U TpyO neperpesatenen c t, >400 °C
At, npeactaBnseT cobon NonHoe npvpaileHve TemnepaTtypbl napa B pacCMaTpMBaeMOW CTYNEHW Wiu Cekuun
neperpesartens.

2.1.3.3 HeoborpeBaembIMu CHYMTAKOTCS CTEHKU, KOTOPbIE:

A1 OTAeneHbl OT TONOYHOrO NPOCTPAHCTBA UMW AbIMOXOAA OrHEYNOpPHOW U3ondaumnen,
a paccTosiHMe MexXay HUMK 1 3Ton usonsaumen coctasnsaet 300 mm n 6onee, nNMbo

2 3allmueHbl OrHeYNnopHOW n3ornsumen, He NoABepP>KeHHON BO3AENCTBUIO NyYUCTOro
Tenna.

2.1.3.4 3awuweHHbIMM OT BO3AEUCTBUA Jy4YUCTOrO TeMfa CUYUTAlTCA  CTEHKMW,
KOTOpble 3aLUULLEHDI;

A OrHeyrnopHomn usonsaumen, nMbo

.2 NNOTHbIM psaoM Tpyb (C MakcMmarnbHbIM 3a30pOM Mexay Tpybamu B 3TOM psagy
Ao 3 Mmm), nnbo

.3 OByMSA pacnofioXeHHbIMM B LUAXMaTHOM nopsgke psgamum Tpyd € npoaonbHbIM
Larom, paBHbIM He bonee [OBYyX HapyXHbIX AvameTpoB, wunuM Tpems wu 6onee
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pacnonoXeHHbIMM B LWAXMaTHOM nopsiake psigamu  Tpy® € NpodonbHbIM -+ LIArom,
paBHbIM He 6onee 2,5 Hapy>XHbIX AnameTpoB Tpyo.

2.1.3.5 PacuyeTHaa TemnepaTtypa oborpeBaemblX CTEHOK KOTMa M NaponpoBOAALLMX
HeoborpeBaemMbIX CTEHOK KOTra AofmkHa ObiTb He MeHee 250 °C.
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Tabnuua 2.1.3.1
Ne n/n OnemMeHTbI KOTNOoB, TENNOOOMEHHbIX annapaToB 1 COCYAOB NoA AaBNeHNEM 1 yCcrnoBus ux paboTsl PacueTHasa Temnepatypa
cTeHku, °C
1 AnemMeHTbl, NoABepPXeHHbIe BO3AENCTBUIO NTIYYUCTOro Tenna
1.1 | Tpybbl kOTENBLHBLIE ty + 50
1.2 | Tpybbl naponeperpeBatenem t + 50
1.3 |BonHuctble xapoBble Tpybbl ty + 75
1.4 |[magkwve xapoBble Tpybbl, KONMNEKTOPbI, KAMEPbl, OTHEBbLIE KaMepbl ty + 90
2 | dnemeHTbl, o6orpeBaemMble ropAYMMM ra3zamMmu, HO 3aliMiLEeHHble OT BO34EACTBUA NIyYnucToro tennal
2.1 |Ob6evawku, gHWLWA, KONNEKTOPbI, KaMepbl, TPYOHbIE pelleTkn 1 TPyObl KOTEMbHbIE ty, + 30
2.2 |KonnekTophbl n TpyObl Naponeperpesatenen npu remneparype napa go 400 °C ty + 35
2.3 |To xe, npyn TemnepaType napa cebiwe 400 °C ty + xAt + 25
2.4 | YTunusaumoHHble KOTNbl, paboTallme 6e3 pexxmma TEpMUYECKON YNCTKN NOBEPXHOCTEN Harpeea t, + 30
2.5 |Toxe, C pexXumMoM TEPMUYECKON YNCTKN NOBEPXHOCTEN HArpeBa t,
3 | OnemeHTbl, o6orpeBaemMblie NAPOM UIIN XKUAKOCTAMM t,
4 | dnemeHTbl HeoborpeBsaemMbie? ty

YcnoBHble 0603HayYeHNs:

t, — Haubonbluasa TeMnepaTtypa HarpeBaemown Cpefbl B pacCMaTpuBaeMom anemMeHTe, °C;

t, — Hambonbllas TemnepaTypa rpetwowen cpeasbl, °C;

t — HOMMWHanbHasi pac4yeTHasi TemnepaTtypa CTeHkM TpyOhbl, onpegensemMas B cootsetcteum ¢ 2.1.3.2, °C;

At — npeBbILLIEHe TeMnepaTypbl Napa B Hanbonee TennoHanpsXXeHHon Tpybe Hag cpeaHen TemnepaTtypon t, (cMm. 2.1.3.2), °C;
X — KO3Ih(PULMEHT, XapaKTepmsyroLLmi nepemMeLllBaHme napa B KONnekTope naponeperpesaTens;

x = 0 — npu cocpegoTodeHHOM HOKOBOM MIK TOPLEBOM NoABOAE Napa K KONNEKTopy;

x = 0,5 — npu paBHOMEPHOM paccpeaoTO4YEeHHOM NoABOAE Napa K KOMMeKTopy.

1 Cm.2.1.3.4.
2 Cm. 2.1.3.3.
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2.1.3.6 [lpyMeHeHne HEN30NMPOBAHHbLIX 0OOrpeBaeMbIX ObIMOBLIMU ra3amu CTEHOK
KoTnos TonwmHon 6Gonee 20 Mm gonyckaeTcsa nuwb Ans Temnepatyp rasoe o 800 °C.
Ecnn npn TonwmHe cteHok meHee 20 MM 1 TemnepaTtype ObIMOBbIX ra3oB csbiwe 800 °C
UMEKTCA Yy4yacTKM, He 3allMeHHble u3onaumen wnu  psgamm  Tpyd6 un umerowme
npoTsbkeHHocTb 6Gonee 8 gmameTpoB Tpyb, pacuyeTHas TemnepaTtypa CTEHKM [OSKHA
onpenensTbCd TENSIOBLIM pacyeToM.

TpeboBaHuSA K 3aLumTe CTEHOK OT BO3AENCTBMSA Ny4YUCTOro Tenna npmeeeHsl B 3.2.8.

2.1.3.7 Pac4yeTHaa TemnepaTypa CTEHOK TennooOMeHHbIX annapaToB M COCYAOB,
paboTaloLwmx No4a AaBneHneM XOnogunbHOro areHTa, 4osmkHa npuHmuMaTtbes pasHon 20 °C,
€CINN He MOryT BO3HMKHYTb Bornee BbiCOKMe TemnepaTypbl.

214 XapaktepucTUKu NPOYHOCTU MaTepuanoB U AonycKaeMble HanpsXKeHUs.

2.1.41 Tllpn onpegeneHuM [ONyCKaeMbIX HaMPsHXKeHUA ANnA  YrnepoaucTbiX U
nernpoBaHHbIX CTanen C OTHOLLEHMEM BepxXHero npegena TeKyyecTu R,y K BPpEMEHHOMY
COMPOTMBIEHMIO R,,,, HE npeBbiwatowmnm 0,6, B KaYeCTBE PacYETHbIX XapakTePUCTUK LOSHKHbI
MPUHAMATLCA HWXKHWIA Npefden TekyvyecTu R,p, WM YCNOBHbIN NPeaen TEeKy4eCTU Ryq .,/

v npefen anutensHon npoyHocTn 3a 100000 Y Ry, /¢ NpU pacyeTHbIX TemnepaTypax.
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[ns cranerd C OTHOLWEHWEM BepxXHero npegena TeKy4yeCcT K BPEMEHHOMY
conpoTmerieHunio, npesbiwawwmm 0,6, AONOMHUTENBLHO crneayeT NPUHUMAaTb BPEMEHHOE
COMpPOTUBIEHNE R,y /; NPU pacyYeTHOMN Temneparype.

Ons ctanen, paboTtatowmx B yCnoBusax nonsyyectu (npu Temnepatype Bbiwe 450 °C),
HEe3aBMCMMO OT OTHOLLEHUS R,y /R, K NepeyncneHHbIM XxapakTepucTukam crnegyeT 4ob6aBuTb
YCNOBHbIN Npefen Nonay4ectn Ryy,10sy,; NPV PacHeTHON Temnepatype.

Mpu aTOoM ANSA Rty Rpo2/c Y Ry BOTDKHBI NMPUHMMATLCA MUHUMAnbHbIE 3HaYeHus,
OrOBOPEHHbIE YCNOBUSIMW Ha MOCTaBKy CTanew, a ans Ry, ; v R194(105)/¢ — CP€AHME 3Ha4eHus.

2.1.4.2 [Ons matepuanoB 6e3 SIBHO Bblpa)K€HHOW MOLLadKM TEKy4deCTU B KayecTBe
pacyeTHON XapakTEepPUCTUKU AOMKHO MNPUHUMATbLCA MWHMMAarbHOE 3HavyeHUe BPEMEHHOro
COMPOTUBMEHUS R, /; NPU pacyeTHON Temneparype.

2143 [Onsa 4yyryHa C LWapoBUAHbIM rpadomMTom n KOBKOIO yyryHa
C PeppUTHO-NEPSIUTHOM N NEPSIMTHOM CTPYKTYPOM U OTHOCUTENbHLIM YANMHEHNEM MeHee 5 %
B KQ4ecTBe pacyeTHOM XapakKTEPUCTUKM MPOYHOCTU AOSHKHO MPUHMMATBCA MUHUMAanbHOEe
3Ha4YeHne BpeMeHHoro conpoTtusneHms R, npu 20 °C.

[ns 4yryHoB C OeppuUTHON CTPYKTYPOM WM OTHOCUTENbHbIM YANUHEHUEM Gonee 5 %
B KQ4ecTBE pacyeTHON XapakTepUCTMKU MPOYHOCTU OOSMKHO MCMONb30BaTbCA MEeHblUee U3
OBYX 3HaYEHUN:

R, — MUHMManbHbIN Npegen npoyHocTn matepmana npu 20 °C unu

Ry, — ycnoBHbIn npeaen Tekydectn npu 20 °C, npy KOTOPOM OCTaTo4HOE YANUHEHWE
coctasnseT 0,2 %.

2.1.4.4 T[lpn NPUMEHEHNN LUBETHBLIX METASNOB M NX CNNaBOB HEOBXOAMMO y4MTLIBATD,
YTO HarpeB Npu ux obpaboTke M CBapKe CHMMAET YNpOYHEHME, NOflyYeHHOEe B XONOOHOM
COCTOSIHUK, MO3TOMY ANSA pacyeTa Ha MPOYHOCTb AeTarnen U y3rnoB U3 Takux MaTtepuanos
Heo6XoOUMO MPUHUMATb XapaKTEPUCTMKM MPOYHOCTM, COOTBETCTBYIOLLUME WX COCTOSHUIO
nocne Tepmmuyeckon obpaboTku.

2.1.45 PekomeHOoyemble 3HA4YeHUS pacyeTHbIX XapakTepucTuk cTanern npu
MOBbILLIEHHbIX TEeMnepaTypax npuBeaeHbl B Tabn. 7.1 n 7.2.

[na maTtepranos, He yNOMSIHYTbIX B yKa3aHHbIX Tabnuuax, XxapakTepucTukm npovyHOCTU
NPUHUMAIOTCA MO CornacoBaHHbIM ¢ Pernctpom craHgapTam.

2.1.4.6 [onyckaemoe HanpskeHue o, Mla, npumeHsemoe npu pacyeTe MNPOYHbIX
pa3mepos, OOJDKHO NPUHUMAaTbLCS paBHbIM HauMeHbLLIemy n3 3HayYeHun
(c yyetom TpeboBaHum 2.1.4.1 — 2.1.4.5):

R/t
o =24
nB
o= R1%(105)/t;
nl'l
(2.1.4.6)
ReL/t Rpoz2/ty.
0—=e_/ (I/IJ'IVIO'=p—/),
nT T
R/t
o= / 100000,
Ny
roe — KOS(b(bI/ILI,VIeHT 3anaca npo4YHOCTU NO BpE€MEeHHOMY CONMPOTUBIIEHUIO;

nB

n, — ko3hULMEHT 3anaca NPOYHOCTK NO Npeaeny Non3y4vyecTu;

n, — Ko3hULMEHT 3anaca NPOYHOCTM MO Npeaeny TeKy4ecTu;

Ny, — KO3(MLMEHT 3anaca NpoYHOCTY Mo npegeny AnuTensHon npoyHoctu 3a 100000 u.

KoadhdmumeHThl BbIGUparoTca B cootseTcTaum ¢ 2.1.5.
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2.1.5 KoadcdurumeHTbl 3anaca Nnpo4YHOCTH.

2.1.5.1 [Onsa 3nemMeHTOB, MW3rOTOBMEHHbIX W3 CTanbHbIX MOKOBOK W Mpokata u
HaxoAsLLMXCA MOA BHYTPEHHUM OaBneHueM, KoO3IMUUMeHTbl 3anaca MpPoYHOCTU OOKHbI
NPYHMMATbCS He MeHee:

ny=n,,=1,6,ny,=2,7nn,;=10.

[ns anemMeHTOB, HaxOAALMXCS MOA HapyXHbIM AasreHveM, KoadduumneHTbl 3anaca
MPOYHOCTU Ny, Ny U My AOMKHBI ObITh YBENUYeHb! Ha 20 %.

2.1.5.2 [1nsi anemMeHTOB KOTOB, TENNI00OOMEHHbIX annapaToB 1 COCYAOB NO4 AaBlIEHNEM
knaccos Il v lll, narotoBneHHbIX U3 ctanen ¢ oTHoweHueM R,y /R, < 0,6, koadPuUnNeHThI
3anaca npoYHOCTN MOTYT NPUHUMATLCA:

Ny =Ny =1,5un,=206.

2.1.5.3 [0na 9nemMeHTOB KOTMOB, TeNnOOOMEHHbIX annapatoB WU  COCYAOB,
W3rOTOBMEHHbLIX M3 CTaNbHOMO INUTbS W HaxoOAWUXCHA MOA BHYTPEHHUM [aBrieHueMm,
KoahpuumeHTbl 3anaca NpoYHOCTU A0SMKHbI MPUHUMATBLCS HE MEHEE:

ng=n,;;=22,n,=30unn,=10.

[nsa anemeHTOB, MOABEPXKEHHbLIX HapPYXHOMY AaBreHuto, koadduuMeHTbl 3anaca
NPOYHOCTU AOMXKHbI ObITb YBenuyeHbl Ha 20 % (Ucknyas n,, KOTOPbIA OCTaeTcs paBHbIM 1).

2.1.5.4 Koa(hmumeHTbl 3anaca MpoOYHOCTU n, U ny; ONA  TENOHaNPSXKEeHHbIX
OTBETCTBEHHbIX 9N1IEMEHTOB KOTMOB AOMKHbI MPUHUMATLCA PaBHbIMU:

3,0 — Ans BONMHUCTbIX apoBbIX TPYO;

2,5 — Ang rnagkux xxapoBbiX TPyO, OrHEBbIX Kamep, CBA3HbIX TPYO, ANMMHHbBIX N KOPOTKMX
CBA3EW;

2,2 — Ansa ObIMOBbIX NaTpPyOKOB, HaxoOALWMXCA NOA AaBrEeHUEM, U Apyrnx NoAoBHbIX
CTEHOK, OMbIBaeMbIX rasamu.

2.1.5.5 Tlpn onpeneneHnn nNpo4vHbIX pasMepoB AN 3rEMEHTOB U3 Ceporo 4YyryHa,
YyyryHa C LWapoBuAHbIM rpaddMTOM U KOBKOrO 4YyryHa eppuTHO-NEPUTHON N MepriuTHOM
CTPYKTYPbl C OTHOCUTENbHLIM YANMHEHUEM MeHee S % Koa(pbdUUMEHT 3anaca NPOYHOCTU
No BPEMEHHOMY COMPOTUBMNEHUIO n, OOMMKEH NpUHMMAaTbCA paBHbIM 4,8 nocne omkura u
7,0 — 6e3 omkura Kak ansg HapyXHoro, Tak U s BHYTPEHHEro AaBreHus.

[nsa anemeHTOB u3 4yryHa (PeppuUTHOM CTPYKTYPbl C OTHOCUTEMbHbLIM YANUHEHNEM
6onee 5 % koacbdPUUMEHT 3anaca NPOYHOCTM MO BPEMEHHOMY COMPOTMBEHUIO N, OOSDKEH
NpUHUMaTbLCA paBHbIM 4,0 ONg BHYTpEeHHEro AaBneHus u 4,8 — ANA HapY>XHOro AaBreHud, a
KO3dhhULMEHT 3anaca NPOYHOCTU NO YCNOBHOMY Npeaeny TeKy4yecTu n, — paBHbIM 2,8.

2.1.6 KoadhuumeHTbl NpO4HHOCTH.

2.1.6.1 KoachduUMEHT MPOYHOCTU CBapPHbIX COEAWHEHWA OOIMKEH BblOMpaTbes
no 1a6bn. 2.1.6.1-1 B 3aBMCMMOCTM OT KOHCTPYKUMM coeauHEHMs u cnocoba cBapku; Npyu 3ToM
KO3 DULMEHT MPOYHOCTU CBaApHOrO COEAUHEHUSA B 3aBMCUMOCTW OT Knacca KOTIOB,
TennoobMeHHbIX annapaToB 1 cocyaoB nog aasneHuem (cm. 1.3.1.2) gomkeH npuHUMaTbCA
He MeHee yka3aHHoro B 1abn. 2.1.6.1-2.
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Tadbnunuya 2.1.6.1-1

Capka CBapHoe coeguHeHne CeapHoMu WoB ®
AsTOMaTun4eckas CTblkoBOE [BYCTOPOHHMI 1,0
OOHOCTOPOHHMI Ha Nogknagke 0,9

OpgHocTopoHHUI 6e3 nogknagku 0,8

HaxnecTto4uHoe [BYCTOPOHHWI 0,8

OOHOCTOPOHHUN 0,7

MexaHuanpoBaHHas 1 CTblkoBOE [BYCTOPOHHMI 0,9
pydHas OOHOCTOPOHHWI Ha nogknagke 0,8
OQHOCTOPOHHWI 6e3 nogknagku 0,7

Haxnecrto4yHoe [1ByCTOPOHHWI 0,7

OOHOCTOPOHHUN 0,6

MpumedaHunsa: 1. Bo Bcex cnyyasx gomkeH ObiTb 00ecneyeH NonHbIN NpoBap KOPHS LWBA.
2. [Ins anekTpoLNakoBOn CBAPKN KOAUUNEHT NPOYHOCTM CBAPHOIO coeauHeHus npuHmMaeTcs ¢ = 1,0.

Tabnuuya 2.1.6.1-2

O6opynoBaHue KoahpmumneHT Npo4HOCTN CBApHOro COEQUHEHUS @
B 3aBUCMMOCTH OT Kriacca KOTIoB
I Il Il
KoTnbl, naponeperpeBaTtenu n napocOOpHUKN 0,90 0,80 —
O6orpeBaemble NapomM NaporeHepaTopsbl 0,90 0,80 —
TennoobmeHHble annapaThl U cocyabl Mo A4ABNEHUEM 0,90 0,70 0,60
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2.1.6.2 KoapdpuumeHT  nNpOYHOCTM  UMAMHOPUYECKUX  CTEHOK,  ocnabneHHbiX
HeyKpenneHHbIMU OTBEPCTUSAMW OAMHAKOBOrO AMaMeTpa, LOMMKeH NPUHUMATLCA paBHbIM
HauMeHbLUEeMY U3 Tpex KO3 PULINEHTOB:

.1 KO3(hPMUMEHTY NPOYHOCTU LNNNHAPUYECKNX CTEHOK, OCnabneHHbIX NPOAONbHbIM
pPSAgOM UM KOPMOOPHLIM MONeM OTBEPCTMMA C OAMHAKOBbLIM Lwarom (cMm. puc. 2.1.6.2.1),
onpegensemMomy rno copmyne

¢=(a—-ad)/a; (2.1.6.2.1)

.2 NpvBEOEHHOMY K MPOAONbHOMY  HanpaBfeHUto  KO3IPMULMEHTY MNPOYHOCTM
UMNUHOPUYECKNX CTEHOK, OCnabrieHHbIX MOoMepeyHbiM PSAOM UK NOMIEM  OTBEPCTUN
C OguHakoBbIM Wwarom (cm. puc. 2.1.6.2.1), onpegensemomy no gpopmyne

9 =2(a, — d)/ay; (2.1.6.2.2)

Ao
N,

d "
M
o0

c.'"‘
¥e N D
U

IHpodonsvhas oce

Puc. 2.1.6.2.1

.3 NpvBeOeHHOMY K MPOAONbHOMY  HanpaBfeHU  KOIPMPULMEHTY MNPOYHOCTH
UMNMHOPUYECKNX CTEHOK, OCrabneHHbIX NMOSIEM OTBEPCTUM, PACMOSIOKEHHBIX B LUAXMATHOM
nopsigke ¢ paBHOMEPHbIM pacnonoXeHnem oTeepcTun (cM. puc. 2.1.6.2.3), onpegensemomy
no dpopmyrne

¢ =k(a, —d)/a,, (2.1.6.2.3)
roe d — p[uameTp OTBepCTMsl Mo BBasibLOBbIBaeMble TPYObl UMM BHYTPEHHUI AMaMeTp NpuBapHbIX
TPyO 1 BbICaXXEHHBIX LUTYLLEPOB, MM;
a  — war mexay LeHTpamu AByX COCeAHUX OTBEPCTUI B NPOAOSNIbHOM HanpaBreHuu, MM;
a; — war Mexay LeHTpamu AByX COCeOHVX OTBEPCTWUM B MONEpevyHOM (OKPYXXHOM) HampasrieHuu
(MpuHMMaeTCsa No Ayre cpefHen OKPY>XHOCTU), MM;
a, — war Mexagy LeHTpamu AByX COCeaHVNX OTBEPCTMI B KOCOM HanpasneHun, MM, onpegensembin
no copmyrne
Ay = 4/ lZ + lz,

l — paccTosHue Mexay UeHTpamu [OBYX COCEeAHUX OTBEpPCTUA B NPOAONIBHOM HanpaBrneHuu
(cMm. puc. 2.1.6.2.3), Mmm;

l;, — paccTosHMe Mexay UEeHTpaMu [BYX COCedHMX OTBEPCTUMA B NMOMEPEYHOM (OKPY>KHOM)
HanpasneHun (cM. puc. 2.1.6.2.3), Mm;

k — ko3adhuLUmeHT, onpeaensemMblii no T1abn. 2.1.6.2.3 B 3aBMCMMOCTM OT 4 /L.
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Tabnunuya 2.1.6.2.3
1,/1 k 1,/1 k L/l k 1/l k
5,0 1,76 3,5 1,65 2,0 1,41 0,5 1,00
4.5 1,73 3,0 1,60 15 1,27 — —
4.0 1,70 2,5 1,51 1,0 1,13 — —

MpumeyaHune. MNpomexyToyHble 3HaYEHMs k onpeaensTca MHTepnonsumen.

2.1.6.3 Ecnun Bpggax unm nonsx OTBEPCTUA C paBHOMEPHbLIM LUAroM WMETCS
OTBEPCTMS pasHbiX OMaMeTpoB, TO B dopmynax (2.1.6.2.1), (2.1.6.2.2) n (2.1.6.2.3) and
onpegeneHna kKoadduuMeHTa NPOYHOCTU BMECTO d cnegyet npuHUMaTb cpedHee
apumeTnyeckoe AnameTpoB ABYX HANBOMNbLUNX OTBEPCTUN, PACMONOXEHHbIX PAAOM.

lNpn HepaBHOMEPHOM LUare OTBEPCTUM OAWMHAKOBOro AuameTpa B hopmynax ans
onpegeneHnsa koadduuneHTa NPoOYHOCTU cneayeT NPUHUMAaTbL HaUMeHbLUNE 3HaJYeHns a, aq
na,.

2.1.6.4 Ecnu otBepcTMe MNpOXOAUT Yepe3 CBapHOW LWIOB, UMW PacCTOsiHAE MeXay
KPOMKOWN Bnvkanwiero K CBapHOMYy LUBY OTBEPCTUS U LEHTPOM CBApPHOro wea meHee 50 Mm
NN MEeHee MOSIOBUHbI LUMPUHbI 30HbI HaMbOMbLLUEro MECTHOrO BIMSIHWS Bbipe3a Q, MM,
onpegeneHHoro no dopmyne (2.1.6.4), To B KayecTBe KoahpumumMeHTa NpOYHOCTU crnegyeT
NpUHUMaTL npousBedeHne KoadduUUeHTa MNPOYHOCTM CBAPHOrO0  COEAUHEHUA U
KoadhuumeHTa MpoOYHOCTU OT ocrabneHns OTBEpPCTUAMU. B Crydasdx, Korga KpoMKa
OTBEPCTMS pacrnonoxeHa Ha pacctosiHum 6onee 0,5Q n 6onee 50 MM OT LiEeHTpa CBapHOro
WwBa, TO B KadecTBe KOaPULMEHTaA MNPOYHOCTM crnefyeT npuHUMaTb HauMMeEHbLUUMW U3
KO3 PULUMEHTOB MPOYHOCTM OT OcnabrieHust oTBepcTMeEM M koadduUMEHTA MPOYHOCTU
cBapHoro wBa. LuprvHa 30HbI Hambonbllero MEeCTHOrO BfWSHUA Bbipe3a @, MM,
onpegenseTcs no doopmyne

Q= VDm(S_ ),

(2.1.6.4)

rae s  — TOMWUHA CTEHKA, MM;
¢ — npubBaBka Ha KOPPO3WI0, MM, NPUHMMaemas cornacHo 2.1.7;
D,, — cpeaHuin agnameTp ocnaGrieHHON CTEHKU, MM.

Ons uMnnHOPUYECKUX CTEHOK W BbINYKIbIX AHULL,
Dp=D+swwmD, =D, —s.
[0na KOHNYECKMX CTEHOK
Dy, = (Dy/cosa) —sunm D,, = (D/cosa) — s,
roe D, — HapyXHbI gnameTp;
D — BHYTPeHHUN anameTp.
Ona KoHu4eckux cTeHok D n D, GepyTcsi Mo CeveHuio, KOTOpoe MNPOXOAMT Yepe3 LeHTp
ocnabnsioLiero oTBEpPCTUS;
o — Yromn mexay KOHN4eCKON CTEHKOWM W LieHTpanbHOM ocbio (cM. puc. 2.3.1-1).
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2.1.6.5 [Ons OECWOBHbIX UWUIMHOPUYECKNX CTEHOK, He ocrabneHHbIX CBapHbIMU
COEUHEHUAMM N PAOOM WUNKU NOMeM OTBEpPCTUMN, KOIPPUUNEHT NPOYHOCTU NPUHUMAETCS
paBHbIM 1. KoadhpmumMeHT NpOYHOCTM BO BCEX CryYasX AOMKEH NpuHMMaTbca He Gonee 1.

2.1.6.6 KoacpdmumeHTbl MNPOYHOCTM CTEHOK, OCNabfieHHbIX OTBEepCTUSMU  MOA
BBasbLOBbIBaeMble TpyObl, onpegeneHHole no dopmynam (2.1.6.2.1), (2.1.6.2.2) u
(2.1.6.2.3), normKkHbLI NpUHUMaTLCA He MeHee 0,3.

2.1.6.7 [lpn wn3roToBNeHUM LUIMHOPUYECKUX CTEHOK W3 FINCTOB pPas3HOW TOMLLMHBGI,
COEWHEHHbIX MPOAONbLHLIMA CBapHbIMWU LUBaMKW, pacdeTbl TOSWUHbLI CTEHOK [OOIKHbI
Npon3BOANTLCSA NS KAXKA0ro NMcTa ¢ y4eToM ocnabneHui B HUX.

2.1.6.8 [Ona Tpy® CNpOAONbHBIM CBapHbIM LBOM KO3(PPUUMEHT MNPOYHOCTMU
BblGnpaeTtcsa cornacHo 2.1.6.1.

2.1.6.9 KoappmumeHTbl NPOYHOCTU LINNNHOPUYECKNX, KOHUYECKUX CTEHOK U BbIMYKIbIX
AHWLL, ocnabneHHbIX OOUHOYHBIMU Bblipe3amMm, AOIMKHbI ONpeaenaTbes No oopmMynam:

OIS OAVHOYHbLIX HEYKPENIIEHHbIX BbIPe30B

2

Pou = Tarrss (2.1.6.9-1)
Ona OAMHOYHbIX YKpen1eHHbIX Bbipe30B
Poy = Pou(1l + ) (2.1.6.9-2)
oy ol 2(s-0)Q”’
roe Yf — cymMMa KOMMEHCUPYIOLLUX Nlolwanen ykpenneHuin, Mm2, onpegensemast cornacHo 2.9;
d — [JuameTp Bbipesa, MM;
s — TOSNLWMHA CTEHKN, MM;
c — npwubaBka Ha KOppPo3uo, MM, NpMHMMaemas cornacHo 2.1.7;
Q — onpegenseTtca cornacHo 2.1.6.4.

2.1.6.10Mpn onpegeneHMn  AONYCTUMbIX  TOMLWWMH  CTEHOK  LUIIMHOPUYECKUX,
chepnyeckmx, KOHUYECKMX IMIEMEHTOB W BbINYKMbIX [HUL, B KayecTBe pacyeTHoro
KoathunumeHTa NpoYHOCTN NPUHMMAETCA MEHbLLIEE U3 3HAYEHUI, orNpeaerneHHbIX ana paaa
MM NONS  HEYKpPEensfieHHbIX OTBEepCTMh, cornacHo 2.1.6.2—2.1.6.7 W OAWNHOYHbIX
YKpEnmeHHbIX UK HeYKPENnSIEHHbIX OTBEPCTUI, OnpeaeneHHbIX cornacHo 2.1.6.9.

2.1.6.11 KoahbmuMeHT NPOYHOCTUN MAOCKUX TPYOHbIX peLleToK AOSMKEH onpeaendTbes
AONsi TaHreHUManbHOro U pagmanbHoro waroB no gopmyne (2.1.6.2.1); ans pacdeTta TOMWMHbI
TPpYyOHON pelleTkn AOMKHO NPUHUMATLCA MEHbLLEE N3 3TUX 3HAYEHUN.

2.1.7 TpnbGaBKK K pacH4eTHOW TOJLUMHE.

2.1.7.1 Bo Bcex cny4asix, korga npubaska K pacHeTHOM TOMLNHE CTEHKN HE OrOBOpeHa
ocobo, OHa [OOImKHA MpuUHMMATbCA He MeHee 1 MM. [ns cTanbHbIX CTEHOK TOMLWMHOWM
6onee 30 MM, CTEHOK, U3rOTOBMEHHbIX U3 LIBETHLIX UMM BbICOKONErMpoBaHHbIX MaTtepunarnos,
CTOMKMUX K BO3OEWCTBUIO KOPPO3UM MNU MMEKLMX 3allUTHOE MOKpbiTMe, npubaBka K
pacyeTHON TONWMHE MOXET BbITb CHUXXEHA 0 HYIS.

2.1.7.2 [Ons TennoobMeHHbLIX annapaTtoB W COCYAOB Mo4 [AdaBfieHWEM, KOTopble
HEeOOCTYMNHbl ANS BHYTPEHHEro OCMOTPAa WM CTEHKM KOTOPbIX MNOOBEPXKEHbI CUMbHON
KOppo3un nnu nsHocy, no tpebosaHunto Pernctpa npnbaska ¢ MOXeT ObITb YBENMYEHA.
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2.2 UWMNNHAPWYECKUE, COEPUYECKHUE AJIEMEHTbI U TPYBbI

2.2.1 JneMeHTbl, NOABEPXEHHbIE BHYTPEHHEMY AaBIEHUIo.

2.2.1.1 TpeboBaHus, ykasdaHHbIE HWXE, AEUNCTBUTENbHbI AN CrEeayoLWmnX YCIIOBUN:

npu D,/D < 1,6 — ANA UMNUHOPUYECKNX CTEHOK;

npv D, /D < 1,7 — ansa Tpy6;

npu D,/D < 1,2 — anga chepudecknx CTEHOK.

LinnnHapwnyeckne cteHkn ¢ D, < 200 MM paccmaTtpumBatoTcs Kak Tpyobl.

2212 TonwmHa s , MM, UWIUHOPUYECKMX CTEHOK W Tpyd [OomkHa ObiTb
He MeHee onpeaendemon no opmyne

_ _Dap

= (2.2.1.2-1)
20p+p
nnm
s=—2 _ 4 (2.2.1.2-2)
20¢0-p ’
rae p — pacyeTHoe gasrieHuve (cM. 2.1.2), MMMa;
D, — HapyxHblii guameTp, Mwm;
D — BHYTPEHHWIA AnameTp, MM;
@ — KO3(hPULMEHT NpovHoCTM (cM. 2.1.6);
o — [ponyckaeMoe HanpshkeHue (cMm. 2.1.4.6), MIMa;
¢ — npubaska (cM. 2.1.7), MMm.

2.2.1.3 TonwmHa cdepudecknx CTEHOK [AOofmkHa OblTb He MeHee onpeaensieMomn
no dpopmyne

Dgp

= (2.2.1.3-1)
NInn
=2 4 22132
= oo TC (2.2.1.3-2)

O6o3HayeHna Te xe, yton B 2.2.1.2.

2.2.1.4 TonwmHa cdepuyecknx u UUIIMHOPUYECKMX CTEHOK W Tpyb, HesaBMCUMO
OT pe3ynbTaToB, MNOMYyYeHHbIX MO opmynam (2.2.1.2-1), (2.2.1.2-2), (2.2.1.3-1) n (2.2.1.3-2),
JOIMKHa ObITb HE MeHee:

.1 5 MM — ansa uenbHOTAHYTLIX M CBAPHbIX 3NIEMEHTOB;

.2 12 MM — anga TpyOHbIX peLeTOK C pa3BanbLoBbiBaeMbIMU Tpybamu ¢ pagnanbHbIM
pacnofioXXeHneM OTBEPCTUN;

.3 6 MM — ansa TpybHbIX peLleToKk ¢ NPUBapHbIMU N NpUNasHHbLIMK Tpybamu;

4 yKasaHHbIX B Tabn. 2.2.1.4 — ons Tpyo.

TonwwnHa cTeHok Tpyb, oborpeBaembix raszamu c Temnepatypov Bbiwe 800 °C,
JormkHa ObITb He bonee 6 MM.




lNpasuna knaccugukayuu u NMocmpouKu MOPCKUX cydos (4acmpb X)

28
Tabnunuya 2.2.1.4
D,, MM S, MM D,, MM S, MM
<20 1,75 >95 <102 3,25
>20=<30 2,0 >102<121 3,5
>30<38 2,2 > 121 <152 4,0
>38<51 2,4 > 152 <191 5,0
>51<70 2,6 > 191 5,4
>70<95 3,0
MpnmeyaHune. YMeHbLUEHNE TOMLLMHbI CTEHKMW, BbI3BaHHOE M3rMbom unu pasgaden, cnegyet
KOMMNEHCMpoBaTb NpmubaBkamMu.

2.2.1.5 MwHumanbHas TOMNWWHA CTEHOK TPpyO M3 LBETHbIX CNIIaBOB W HepXKaBeroLen
cTanu MoxeT ObITb NPUHATA MEHbLUER, YeM ykasaHo B 2.2.1.4, HO HE MeHee onpeaeneHHoN
no popmynam (2.2.1.2-1), (2.2.1.2-2), (2.2.1.3-1) n (2.2.1.3-2).

2.2.2 dnemeHTbl, NogBepXeHHbIe HapYyXHOMY AABIEHUIO.

2.2.2.1 TpeboBaHusi, yka3aHHble HKE, LENCTBUTENbHbI ANA LMAMHOPUYECKUX CTEHOK
npv D, /D <1,2. TonwwuHa Tpy6 ¢ D, < 200 MM JOrmKHa onpeaensiTbCsa cornacHo 2.2.1.2.

2.2.2.2 TonwwmHa s, MM, rnagknx UWMNUHOPUYECKUX CTEHOK C XKECTKMMM fIEMEHTaMM 1N
6e3 HMX, B TOM YnUCrie rmagkux xxaposblx Tpy6 KOTNOB, A0MKHa BbITb HE MEeHee onpeaensemMon
no dpopmyne

50(B++/B%+0,04AC
s = HEWE ) 4 ¢, (2.2.2.2-1)
= o Dm 5Dmy. -
rae A =200 o A+ DA+ (2.2.2.2-2)
B =p(1+52%); (2.2.2.2-3)
C =0,045pD,,; (2.2.2.2-4)
D — pacyeTHoe gaernieHne (cMm. 2.1.2), MMa;
D,, — cpepHwi gnameTp, Mm;
o — ponyckaemoe HanpsbkeHue (cm. 2.1.4.6 n 2.1.5.3), MlMa;
c — npubaeka (cM. 2.1.7), Mm;
l

— pacyeTHas gnvHa LMNNHOPUYECKOM YacTun MexXay XeCTKMMU 3rnemMeHTaMmun, Mm.

B kayecTBe XeCTKUX 31IEMEHTOB MOryT NPUHMMATLCSA TOpLEBble AHMLA, MPUCOeONHEHNS
XapoBon Tpybbl K AHULIAM M OrHEBOW KamMepe, a TakkKe KOofbla >KEeCTKOCTW, NnoKasaHHble
Ha puc. 2.2.2.2, n NOA0OHbIE KOHCTPYKLUN.

s, > 2s

h>5s

Punc.2.2.2.2
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2.2.2.3 TonuwmHa CTEHOK s, MM, BOJSIHUCTbIX XapoBbIX TPyO AormkHa ObiTb HE MeHee
onpegensemon no popmyne

LS (2.2.2.3)

20

S =
roe — pacyeTHoe gaBrnienve (cM. 2.1.2), MMMa;

HaVMEHbLUNIA BHYTPEHHUI ANAMETP >KapoBOW TpyObl B BONTHNUCTOM YacTu, MM;
— ponyckaeMoe HarnpsxeHue (cm. 2.1.4.6 n 2.1.5.3), MMa;

— npubaeka (cM. 2.1.7), mm.

a0 o
|

2.2.2.4 Ecnwn gnvHa npsMoro y4acTka BOMTHUCTOM XapoBOW TpyObl OT CTEHKWN NepeaHero
OHULAa 0O Havana NepBour BOSHbI MPEBLILIAET ASIMHY BOSTHbI, TOSLMHA CTEHKKU 3TOro yyacTka
OOImKHa onpegenaTbea no dopmyne (2.2.2.2-1).

2.2.2.5 TonwwmHa rnagkom xapoBon Tpyobl 4ofmkHa ObiTb HE MeHee 7 1 He 6onee 20 MmMm.
TonwmHa BONHUCTOM XXapoBow TpyObl fomkHa 6biTb He MmeHee 10 1 He 6onee 20 mm.

2.2.2.6 nagkue xapoBble Tpybbl gnuHon po 1400 MM, Kak npaBuno, MOryT
BbIMOSIHATLCS 6€3 KoneL XeCTKOCTU.

Mpn HanuumMm B KOTNE ABYX M Bonee xapoBblx TPYO KoOmnbLa XXECTKOCTU CMEXHbIX TPyO
He OO0JSMKHbI NexaTtb B OAHOW MIOCKOCTH.

2.2.2.7 OTBepcTMs U Bblpe3bl B UUITMHAPUYECKMX N CPEPUYECKMX CTEHKaxX nognexar
YKpenmneHunto cornacHo 2.9.

2.2.2.8 TonwwHa s;, MM, S-00pasHbix Koney (cMm. puc. 2.2.2.8), coeqmHaoWmX TOMNKN
BEPTUKarbHbLIX KOTMOB C obevyankamu M HecylMx BepTUKanbHbIE Harpysku, OOIMKHA ObiTb
He MeHee onpegensaemMon no opmyne

51222 \/pD;(D; — Do) + 1, (2.2.2.8)

roe o — [ponyckaeMoe HanpshkeHue (cMm. 2.1.4.6), MIMa;
p — pacyeTHoe gaBrnieHve (cM. 2.1.2), MMMa;
D; — BHYTpPEHHWI AMaMeTp CTEHKM KOTNa, MM;
Dy — BHELUHWI AMamMeTp OrHEBOW KaMepbl B MECTE COEANHEHWS C KOMNbLOM, MM.
S Da
S
JNN Y
t=s
| ]
A
1 [
\é =
t A hl
1
[}
hea
|
Puc. 2.2.2.8:

1 — He MeHee YeTblpex oTBepcTuin J10, paBHOMEPHO pacnpeaeneHHbIX No obevaike
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2.3 KOHUYECKUE ANNEMEHTbI
2.3.1 TonuwwuHa CTEHOK s, MM, KOHUYECKUX IIEMEHTOB, NOABEPXKEHHbIX BHYTPEHHEMY

AaBIeHnIo, JoMMKHa ObITb HE MEeHee onpegensemon no opmynam:
1 nmpna<70°

s=2aY 4 ¢ (2.3.1.1-1)
40@

n

s=—22 1 4. (2.3.1.1-2)
20Q—p cosa

2  npua>70°

s=03[D,— (r+ s)]\[%gjo +c, (2.3.1.2)

— pacyeTHbIi gnameTp (cM. puc. 2.3.1-1 — 2.3.1-4), mm;
. — HapyxHbii anameTp (cm. puc. 2.3.1-1 — 2.3.1-4), mwm;
— pac4yeTHoe aaernieHue (cMm. 2.1.2), MMa;
— ko3adhduumeHT chopmbl (cm. Tabn. 2.3.1);
, 04, Oz, 03— yrnbl (cM. puc. 2.3.1-1 — 2.3.1-4), rpag;
— ponyckaemMoe HanpshxeHue (cm. 2.1.4.6), MMMa;
— Kk03hunUMeHT npoyHocTH (cm. 2.1.6);
ans opmyn (2.3.1.1-1) 1 (2.3.1.2) cnegyeT npuHMMaTh KO3 MUUNEHT NPOYHOCTM KOMbLEBOrO
CBapHOro coefuHeHus, a ans gopmynbl (2.3.1.1-2) — NpogonbHOrO CBAPHOIO COEANHEHWUS;
ans 6eclwoBHbIX 0b6evaek, a Takke MpU PacnofioXXeHMU KONbLEBOro LUBA OT KPOMKW Ha
pacctosiHuM, npeBblwatowem 0,5,/D;s/cosa , KOIPEUUMEHT MPOYHOCTU  CBAPHOrO
CcOeQiMHeHns cregyeT NpYHMMaTh paBHbIM 1;
c — npubaska (cM. 2.1.7), Mm;
— paguyc 3akpyrneHus Kpomku (cMm. puc. 2.3.1-1, 2.3.1-2 1 2.3.1-4), mm.

o

B ARRT OLT

Puc. 2.3.1-1
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Pwuc. 2.3.1-3 Puc. 2.3.1-4
Tab6bnuua 2.3.1
«, rpan KoadbpunumeHT dpopmbl y npu r/D,, paBHOM:

' 0,01]0,02|003]|0,04|0,06]0,08]|010]0,15]| 0,20 | 0,30 | 0,40 | 0,50
10 14 13]12 |11 )12 )11 )11 (11|11 |11 |11 ] 11
20 20 {18 |17 |16 |14 13 |12 |11 11|11 |11 | 11
30 27 124|122 |20 (18|17 |16 |14 |13 |11 |11 | 11
45 41 | 37 [ 3330|2624 12219 |18 (14|11 ] 11
60 64 | 57 | 51 |47 |40 ] 35 32|28 |25|20]14 | 11
75 1361171107 95| 77170 /|63 |54 |48 [31]|20] 11

MpnumeyaHue. [Ing yrnosbix coegnHeHnin KoapdnumneHT popmbl onpegensetcs npu r/D, = 0,01.

Ha pwuc. 2.3.1-1, 2.3.1-2 n 2.3.1-4 | — pacCTosiHWe OT KPOMKM LUMPOKOro KoHua
napannensHo obpasytowen KOHycHOM obevarikm, npuHumaemoe paBHbiM 10 TonwmnHam,
HO He Gornee 1/2 anuHbl obpa3syroLern KOHyCHoM obevarnku, M.

2.3.2 TonwuHa CTEHOK S, MM, KOHMYECKMUX SNEMEHTOB, NMOABEPXKEHHbLIX HapPYyXHOMY
OaBneHuto, onpegensieTcs cornacHo 2.3.1 nNpuy BbINOSIHEHUUN CeaYOLLMX YCIOBUIA:

.1 k03a(pprUMEHT NPOYHOCTM CBAPHOrO LWBA ¢ creayeT NPUHUMaTh paBHbIM 1;

2 npubaeka NpMHMMAaETCs paBHOM 2 MM;

.3 pacyeTHbIi anameTp D, onpegendeTtca no popmyne

p,=%t% 1 (2.3.2.3)

2 cosa’
roe dy, d, — HanBOMbLUUIA Y HAUMEHBLLMI ANaMETPbl KOHYCa, MM;
4 npu a< 45° fomkHO 6bITb [0Ka3aHo, YTO He BO3HMKAET Ynpyras BOrHYTOCTb

cTeHok. [asneHve p; , Mlla, npu KOTOPOM BO3HMKAET Yynpyrasg BOrHYTOCTb CTEHOK,
onpepgenseTcs no oopmyne

_6 D¢ +100(s— 100(s—
py = 26E - 1076 2 [1025-92 [100657¢) (2.3.2.4)
Il D¢ D¢
roe E = — wmopgynb ynpyroctn, MMa;
l;, — MakcumarnbHas AnuHa KoHyca Uy paccTosiHUE MexAy NoAKPenneHnsaIMmn KoHyca, MM.

YcnosBnem OTCYTCTBMSI  YNPYroM BOFHYTOCTM CTEHOK KOHyca 4BRAsieTCa p; > p,
roe p — pacyeTtHoe gaenenue, MlMa.
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2.3.3 CaapHble yrnosble coeaunHeHust (cM. puc. 2.3.1-3) OONyCKakTCA TOMbKO Mpwu
a3 < 30°us < 20 mm. CoeaMHeHMe OOSMKHO BbIMOSHATLCS C MOMOLLLIO [OBYCTOPOHHEN
cBapku. [Ona KoHyCHbIX obeyvaek, y KoOTOpbIX o = 70°, yrnoBble COeOUHEHWUS MOTyT
BbINOMHATLCS ©6€3 pasgenkym KpOMOK NMpu ycrosumn cobniogeHms Tpebosannin 2.3.2.

[MprMMeHeHne yrnoBbIX COeAMHEHUI OIS KOTIIOB HE pekoMeHayeTcs.

2.3.4  OTBepCTUS N BbIPE3bl B KOHNYECKNX CTEHKAX NoanexaT YKpenneHuto cornacHo
TpeboBaHuam 2.9.
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2.4 NMNOCKUE CTEHKW, AHULLA U KPbILUKHN

2.4.1 Mnockne AHULLA M KPbILLKW.

2.4.1.1 TonuwwuHa s, MM, MNIOCKMX OHWLL, HEe NOAKPEMMEHHLIX CBA3SAMWU, U KpbleK
(cm. puc. 2.4.1.1-1 — 2.4.1.1-8 n 1.2 npunoxeHusl), 4oSmKkHa OblTb HE MEHee onpeaensaemMon
no dpopmyne

s= kDC\/é+ c, (2.4.1.1-1)
roe k — pacyeTHbIN KO3 dpuumneHT cornacHo puc. 2.4.1.1-1-2.4.1.1-8 n 1.1 — 1.6 npunoxeHus;
D. — pac4yeTHbIi guameTp (cMm. puc. 2.4.1.1-2 — 2.4.1.1-7 n 1.6 NnpunoxeHus), MM, onpeaensiembin

cnegyowmm obpasom:
ONs OHWLW, NoKa3aHHbIX Ha puc. 2.4.1.1-1 n 1.1 npunoxexus,

D.=D-—r; (2.4.1.1-2)

ONsi NPSAIMOYrONbHbIX U OBasbHbIX Kpbilwek (cM. puc. 2.4.1.1-8)

2 .
DC =m m, (2411-3)

D  — BHYTpPEHHWUI uameTp, MM;

r — BHYTPEHHUI pagunyc COMPSXEeHUsa OHULLA, MM;

n nm— Hambornbluasi U1 HAMMEHbLUAs AfMHa CTOPOH UM OCKM OTBEPCTUI, U3Mepsiemasl 4O CepeanHbl
yNnoTHeHus (cM. puc. 2.4.1.1-8), Mm;

p — pacyeTHoe gaBrnenuve (cM. 2.1.2), MMMa;

o — [ponyckaeMoe HanpshkeHue (cMm. 2.1.4.6), MIMa;

c — npubaeka (cM. 2.1.7), Mm;

D, — [AvameTp OKPYXHOCTW Kpensimx 6ontos (cMm. puc. 2.4.1.1-6), MM.

Ha puc. 2.4.1.1-1 n 1.1 npunoxeHus | — anvHa LWMIMHAPUYECKON YacTu QHULLA, MM.

k=03 k=041
E('/ k=045
?)\ k=041 . 0
%ﬂ ’ s % S| | ‘/L/ 4 7 S 3 \1 _— >
N — r
Puc.2.4.1.1-1 Puc.2.4.1.1-2 Punc.2.4.1.1-3 Puc.2.4.1.1-4
D, /D k
1,25 0,6
1,5 0,7
k=035 1,75 0,8 f =053
N — i Hﬁ“ =)
h_ ’ | g A " %S ? l ! I
A ?P g . S\':’ TP D, ﬁig b\% \)_R i—t@l < ,ﬂ’
S Ne——T n (m) b

Puc.2.4.1.1-5 Puc.2.4.1.1-6 Puc.2.4.1.1-7 Pwuc. 2.4.1.1-8
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2.4.1.2 TonwmHa s, MM, OHWLL, NOKa3aHHbIX Ha puc. 1.2 NpuUnoXeHus, OoMmKkHa ObiTb
He MeHee ornpeaeneHHon no dopmyne (2.4.1.1-1). Kpome ToOro, AomkHbl cobniogartbes
cnefyoLine ycrnoBus:

A ONa KpyrnbiX SHULL

0,77s1 = s, = =2 (2 —p); (2.4.1.2.1)

o 2

.2 ANs NpsIMOYrofbHbIX AHWULL

1,3p mn
0,55s; = = 24.1.2.2
’ Sl_sz_cm+n’ ( )
rae s, — TonuwmHa obevariku, Mm;
S, — TONWMHA AHWLLA B palioHe pa3rpy304HON KaHaBKu, MM.

OcTanbHble 0603Ha4YeHns Te xe, yTo B 2.4.1.1.

Bo Bcex cnyyasx s, AormkHa ObiTb HE MeHee 5 MM.

YKa3aHHble yCrnoBusi 4ENCTBUTENbHbI ANA AHWULY, AMaMETPOM UMK C pa3Mepammn CTOPOH
He 6onee 200 MM.

2.4.2 CTeHKun, nogKkpensieHHble CBA3AMM.

2421 TonwmHa s , MM, MMOCKMX CTeHOK (cm. puc. 2.4.2.1-2 un 2.4.2.1-3),
NOAKPENEeHHbIX ANMUHHBIMA WU KOPOTKMMW CBA3SAMM, KHULAMW, CBS3HbIMU TpyGammn wnm
NogoOHLIMM KOHCTPYKUMAMM, OOMMKHA ObiTb HE MEHEE OMnpeaensemMon no gopmyne

k=10,
k=045 il
4 __ 9 (
W?ﬁ"?f'—e)—d} H —
lobb N
N 4
Puc.2.4.2.1-1 Puc.2.4.2.1-2

Puc.2.4.2.1-3
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s= kDC\/%+ c, (2.4.2.1-1)

rae k  — pacyeTHbIM koadduumeHT (cMm. puc. 2.4.2.1-1,2.4.2.1-21n 2.4.2.1-3, a Takke puc. 5.1,5.21 5.3
npunoxenus). Ecnn paccmatprsaemMblii yHacTOK CTEHKW MOAKPENeH CBA3AMM, AN KOTOPbIX
3HayeHus koadduumeHTa k pasnuyHbl, To B popmyne (2.4.2.1-1) npuHUMaeTcs cpegHee
apudmMeTnyeckoe 3Ha4YeHne 3TUX KO3A(PULNEHTOB;

D. — pac4yeTHbln ycnoBHbIM AnameTp (cMm. puc. 2.4.2.1-2 n 2.4.2.1-3), MM, onpegensembii
criegyoLmm obpasom:
npu paBHOMEPHOM pacrnpegeneHnm cesasemn

D, =+a? + a?; (2.4.2.1-2)
1ta;

Nnpy HepaBHOMEPHOM pacrnpefeneHun cessen

D. = (az +a4)/2. (2.4.2.1-3)

Bo Bcex ocTanbHbIX criydasx ans D, Heo6xoaMMo NpUHATL AnaMeTp HanborbLUIe OKPYXXHOCTH,
KOTOPYK MOXHO Onucatb Yepe3 LIeHTPbl TPeX CBA3EN UMM Yepes3 LiEeHTPbl CBS3EN U Havano
3aKkpyrrneHus OTOOPTOBKM, €cnu paguyc nocrnegHen oteBevaeT TpeboBaHuam 2.4.3.
OTOOpTOBKa CTEHKM B 3TOM Cllydae pacCMaTpuMBaeTCA kKak YKpenmneHHast Touka.
OT60opTOBKa Nasa 3a yKpensieHHy TOYKY He JOIKHa NPUHUMaTLCS;

ay, a,, az, a, — Lar Unu pacctosHme mexay cBasamm (cm. puc. 2.4.2.1-1), Mm.

OcTanbHble 0603Ha4YeHusa Te xe, Yytomn s 2.4.1.1.

2.4.3 OTbopTOBKA NIIOCKMUX CTEHOK.

2.4.3.1 Tpn pacyeTax NIOCKUX CTEHOK W OHULL, OTOOpPTOBKA y4MTbiBaeTCs, Korga ee
paguycbl He MeHee yKka3aHHbIX B Tabn. 2.4.3.1.

Tabnunuya 2.4.3.1

Paguyc oTbopTOBKM, MM HapyxHbll1 gnameTp gHuwa, Mm
25 o 350
30 351 — 500
35 501 — 950
40 951 — 1400
45 1401 — 1900
50 Bonee 1900

MuHUManbHbIN pagnyc oTOOPTOBKM A0SMKEH ObiTb HE MeHee 1,3 TOMLWMHbI CTEHKMN.

2.4.3.2 [OnnHa umnuHapudeckon 4acTtu | Nnockoro OTOOPTOBAHHOrO AHULLA AO0STKHA
6bITb He MeHee 0,5vVDs (cm. puc. 2.4.1.1-1).

2.4.3.3 [OHuwa c pasrpy30oyHbIM Mas3oM JOSKHbl UMETb paguyc 3akpyrieHua nasa r
cornacHo 1.2 npunoxeHus.

2.4.4  YKpenneHue Bblpe30B.

2.4.4.1 Bblpe3sbl B NNOCKMX CTEHKAX, AHULLAX U KPbIWKaxX AnaMeTpoM Ooree 4veTbipex
TOMLWMH Noanexar yKpenneHuio npusapHbIMU WITyLepaMmn, natpydkamu, npuBapbiiamMmm nnm
nyTeMm YyBENUYEHUST pPacYeTHOM TONWMHbI CTEHKW. Bbipesbl [OfmMKHbI pacnonaratbes
OT KOHTYpa pac4eTHOro AnameTpa Ha paccTosHuM He MeHee 1/8 aToro guameTpa.
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2.4.4.2 Ecnn dakTnyeckas TonwmHa CTEHKU bonble Tpebyemon
dopmynamun (2.4.1.1-1) n (2.4.2.1-1), makcumanbHbli guameTp d, MM, HEYKpenrsiemoro
Bblpe3a JOoSMKeH onpeaenatbes no opmyne

2
S
d=8s(155—1), (2.4.4.2)
roe s;  — dakTudeckas TOnMHa CTEHKU, MM;
s — pacyeTHas TorlmMHa CTeHku, Tpebyemas no dopmynam (2.4.1.1-1) n (2.4.2.1-1), Mm.

2.4.4.3 [Onsa Bbipe3oB 60nbwNX pasMepoB, Yem ykasaHo B 2.4.4.1 n 2.4.4.2, [OSMKHbI
npegycmMaTtpuBaTbCs YKpenneHns KpOMKN Bbipesa.

Paamepbl, MM, YKpPENnslOWMX 3MEMEHTOB (WTyUEepoB W NaTpybKoB) OOSMKHbI
YyOOBINETBOPATL YCIIOBUIO

sr(h?/sf —0,65) = 0,65d — 1,4sp, (2.4.4.3)
roe s,, h — LMpuHa v BbiCOTa YKpenneHusi, Mm (cM. puc. 2.4.4.3).
d >
4
o
X1 )
7 \
=
h=hth
Pnc.2.4.4.3

OcTanbHble 0603Ha4YeHUs Te e, YTo U B 2.4.4.2.
2.4.4.4 PacyeTHaa BbicOoTa hy U h,, MM, YKpennswLwWwmx 3MNeMeHTOB (LWTyLepoB U
natpybkoB) (cM. puc. 2.4.4.3) oOImKHbI onpeaensitbcs No opmyne

hy(hy) < /(@ + 5,)s,. (2.4.4.4)

O6o3HaueHns Te xe, YyTon B 2.4.4.2 n 2.4.4.3.
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2.5 TPYBHbIE PELWWETKHN

TonwmHa s;, MM, MNOCKMX TPYOHbIX peLleTok TennoobMeHHbIX annapaToB

OoImkHa ObITb HE MeHee onpegensiemon no popmyne

S = 0,9kDB\/% +c, (2.5.2)

rae p
o

o

— pac4yeTHoe aasrnieHue (cMm. 2.1.2), MMa;
— ponyckaemoe HanpsixeHue (cM. 2.1.4.6), MlMa.

[na TennoobmeHHbIX annapaToB XeCTKOW KOHCTPYKUMW, ecrin Matepuwansl kopryca u Tpyo
NUMEIOT pasfnyHble KOIPMULMEHTbI NIMHENHOTO paclUMpPeHusi, [oMyckaeMoe HarpshkeHve
OOIMKHO ObITb yMeHbLUeHo Ha 10 %;

npubaska (cm. 2.1.7), Mm;

KO3(MPULUMEHT, 3aBUCALLUMIA OT OTHOLUEHWS TOMLWUHBLI S KOpryca K TOMWMHEe s; TpybHown
peLleTku (s/sq).

[ns TpybHOW pelueTkn, NpyBapeHHOW K KOPMyCy Mo KOHTYpPY, KoadduruneHT k onpegenseTtcs
nopuc. 2.5.1. MNpn aTOM credyeT npedBapuTenbHO 3afdaTbCA 3Ha4YeHMEM s, . B Cryyae
pacxoxaeHus Mexay 3afaHHbIM 3HadeHMemM s; U onpegeneHHbiM no dopmyne (2.5.1)
6onee Yyem Ha 5 % Npou3BOAUTCA NepepacyerT.

Ona TpybHOW pelueTkun, 3akpenneHHOW Mexay draHuaMm Kopnyca W KpbIKA C NOMOLLBHO
oonTtoB unu wnunek, k= 0,5;

BHYTPEHHUI AnameTp Kopryca, Mm;

KO3(MPUUMEHT  NPOYHOCTM  TpyOHOW  pelueTkn, ocnabneHHom OTBepCTUSAMW  NoA
Tpybb! (CM. 2.5.2).

k
0,5

0,45 \

0,40 \

0,35
02 04 06 08 10y

Puc. 2.5.1
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2.5.2 KoachduumneHT npoyHocTn TpybHon peweTtkn npu 0,75> d/a >0,4 n Dg/s; =40
onpegensieTcs:
npy pacrnonoXXeHNN OTBEPCTUIN MO PaBHOCTOPOHHEMY TPEYroSbHUKY

@ = 0,935 —0,65d/a; (2.5.2-1)

NpU KOPUAOPHOM U LLAXMATHOM PaCMONOXEHNM

¢ = 0,975 — 0,68d/a,, (2.5.2-2)
roe d — [OmMaMeTp OTBEpCTUI B TPYOHOM peLueTke, MMm;

a — Lar Mexgy LeHTpamMu OTBEPCTMI NP pacrnonoXeHUN UX NO TPEYTroNbHUKY, MM;

a, — MEHbLUMIA U3 LaroB Npu KOPWAOPHOM UMK LLIAXMaTHOM pacrnofioXeHun (B TOM yucne v npwu

PacnonoXeHnn No KOHLEHTPUYECKUM OKPYXXHOCTAM), MM.

2.5.3 CooTHoweHMe pa3mepoB TPYOHbIX pelweTok d/a n Dg/s; OOIMKHO HaxOoAuTCs
B AManasoHe, ykazaHHoM B 2.5.2. [lonyckaeTtcsa oTHoweHune d/a = 0,75 ... 0,80, HO npn aToM
TONWUHA TPYOHbIX peLIeToK, BbldMCNeHHast no dopmyne (2.5.1), AormkHa yooBNeTBOPATb
YCIOBUIO

fmin = 5d, (2.5.3)
rA€ fmin — MMWHMMAIbHO JOMNYCTUMOE ceyeHue TPYGHON JOCKM B MOCTUKE, MM,

2.5.4 TonuwwuHa TPYOHbIX pelweTok c pa3BanbLOBaHHbIMU Tpybamu,
Kpome dopmynbl (2.5.1), gomkHa onpeaenaTbca no popmyne

s; = 10 + 0,125d. (2.5.4)

BanbuoBO4YHbIE coeguMHEeHMst TPYOHbIX  pEeweToK  OOIMKHbl  Takke  OoTBedvaTtb
TpeboBaHuam 2.10.2.2, 2.10.2.3 1 2.10.2.4.

255 Ecnu TpybHble pelueTkn NogkpenseHbl NPUBapHbIMU UM pa3BanbLoBaHHbIMU
Tpybamu, koTopble oTBevalT TpeboBaHmsam 2.10, TO pacyeT TakMX pPeLIeTOK MOXeT
NPOUN3BOANTLCA corsiacHo 2.4.
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2.6 BbIMYKIbIE AHULLA

TonwuHa s, MM, BbINYKIbIX FAYXUX AHULL U OHULL C Bbipe3aMu, NoABEPXKEHHbIX

BHYTPEHHEMY WIM HapPy>XHOMYy QOaBneHuto (cMm. puc. 2.6.1), gormkHa OblTb He MeHee
onpegensiemon no opmyne

40

D
s = aPy
roe p
Dq
©
(o)
y
C
d

c, (2.6.1)

pacyeTHoe gasrieHve (cM. 2.1.2), MMMa;

HapyXHbIi AnameTp gHULWA, MM;

KO3 PMLMEHT NpoYHOCTU (CM. 2.1.6);

ponyckaemoe HanpsbkeHve (cM. 2.1.4.6), MMa;

KO DULUMEHT POPMbI, 3aBUCALLMIN OT OTHOLLEHWS BbICOTbI AHULLA K HAPY>XHOMY AMameTpy U
OT XapakTepa ocnabneHus aHuuia, Bbibrpaembii no 1abn. 2.6.1.

Ona gHvw, anaunTudeckon n kopoboson opmbl R, ABNSETCA HavMbOMbLUMM paguMycoMm
KPMBU3HBbI. [ANsi MPOMEXYTOYHbIX 3HayeHun h,/D, un d/\/D_as KoacppuumneHt opmbl y
onpegenseTca nHTepnonsumen.

ParioH oT6OpPTOBKM AHMWLE MpUHMMaeTcs Ha paccTtosHun He meHee 0,1 D, OT HapyXHOro
KOHTYpa unnuHapuyeckon Yactu (cM. puc. 2.6.1).

Ons Bbibopa y no 1abn. 2.6.1 3HaveHue s BbibupaeTcs M3 psga CTaH4APTHOW TOMLLMHBI.
OKOHYaTenbHO MPUHATOE  3HayeHne s [OMKHO ObiTb  He MeHee  onpedeneHHoro
no dopmyrne (2.6.1);

npubaska, NpuHMMaemas paBHOW:

2 MM — Npu BHYTPEHHEM AaBneHnu,

3 MM — Mpu Hapy>XHOM AaBrneHum.

Mpu TonwwmHe cteHkn 6onee 30 MM ykasaHHbIe 3HaYeHnsA NpubaBok MOryT BbiTb YMEHbLLEHbI
Ha 1 MM;

— GonblUMit pasmep HeyKpenneHHOro Bbipesa, MM.

O603Ha4YeHns1 aNeMEHTOB AHMLL, NpuBeaeHsbl Ha puc. 2.6.1.

2_‘_0;1% >d >0,1D,
Z L]

3 L
Crs | R Ry

b
D
Puc. 2.6.1
Tabnuua 2.6.1
KoachdumumeHT bopmbl y
y —nons Y4 — OIS BbINYKMOM YacTu AH1WwA Yo — Ans
h 9 ~
dopMa BbINyKIbIX gHauL | % painoHa C HeyKpennsiemMbIM1 Bblipesamu, BbINYKION YacTu
D, | ot6opToBKM Ans KOTOPbIX COCTaBnseT: Axuila
AH1LWa v ans yDa$ C yKpenseMbimMm
rnyxux gyt | 0,5 1,0 2,0 3,0 40 |50 Bblpe3amu
ONAMNTAIECKAS UiW 0,20 2,9 20 | 29 | 37 | 46 | 55 |65 2,4
kopoboBasi c R, = D,
DIIMNTUYECKAs UK 0,25 2,0 20 | 23 | 32 | 41 | 50 |59 1,8
Kopobosasic R, = 0,8D,
Cdbepuyeckas ¢ 4,3
R, = 05D, 0,50 1,1 1,2 1,6 2,2 3,0 3,7 5 11
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2.6.2 ®opwmyna (2.6.1) p[encTBuTenbHa MNpU  YCrOBUM BbINOSIHEHWUST  CREAYHOLMX
COOTHOLLEHN:

hq/D, = 0,18;

(s—=c¢)/D, = 0,0025;

Ry, < D,;r=0,1D,;

[ <150 mm;

[=25mMmnpu s < 10 Mm;

[ >154+snpn10 <s <20 mm;
l>254+ 0,55 npus > 20 mm.

2.6.3 [loag rnyxum noapasymeBaeTCsl OHMLLE, HE UMEeloLee Bbipes3oB, UMW AOHMLLE
C Bblpe3amMu, PacrofioXEHHbIMU Ha paccTosiHM He meHee 0,2 D, OT HapyXHOro KOHTypa
LUMNMHOPUYECKON YacTu, OMaMeTp KOTOpbIX He npeBblwaeT 4 s, Ho He 6onee 100 mm.
B paioHe OTOOPTOBKM [OHWLLA [OOMNYCKalTCA HeykpennsieMble Bblpesbl  AvamMeTpoMm
MeHee TONWMUHbI, HO He Bonee 25 Mm.

2.6.4  TonuwmHa CTEHKM BbINyKMbIX AHWLL OTHEBbLIX KAMep BepPTUKaribHbIX KOTIIOB MOXET
paccunTbIBaTLCS Kak ANs FNyXMX AHULL, Takke B Crydae NpPOXOXAEHUs 4Yepe3 AHULLe
BbIXOAHOro naTpybka gbiMoxoaa.

2.6.5 [1ns BbINyKnbIX OHWLL, 32 UCKIHOYEHMEM YYTYHHbIX, NOABEPKEHHbBIX HapY)XHOMY
AaBrneHuno, HeobxoouMMO  MpouM3BOAUTbL  MPOBEPOMHbIA  pacdeT Ha  YCTOMYMBOCTb
MO OTHOLLEHUIO

36,6E; (s—c)?

ooy > 33 (2.6.5)

rae E;  — mopynb ynpyroctu npv pacdeTHon Temnepatype, Mla;
Ans ctanu onpeaensietcs no 1abn. 2.6.5;
ONs UBETHbIX CNaBoB 3HadeHus E; AOMmKHbI ObITb cormacoBaHbl ¢ Pernctpom;
R, — MakCMManbHbI BHYTPEHHUI paanyc KPMBU3HbI, MM.

OcTanbHble 0603Ha4YeHnd Te xe, yTo u B 2.6.1.

Tabnuua 2.6.5

Pac4yeTHasa Temnepartypa t, °C Mogynb ynpyroctu ons ctanu E;, MlNa
20 2,06-10°
250 1,86-10°
300 1,81-10°
400 1,72-10°
500 1,62-10°

2.6.6 MwuHMManbHas TOMWWHA CTEHKU CTanbHbIX BbIMYKMbIX OHUL, AOMMKHA ObiTb
He meHee 5 MM. [1na AHULL, M3rOTOBMNEHHbIX U3 LIBETHLIX CMNIaBOB W HepXaBseloLlen cranm,
MUHUMarbHas TOMNWMHA CTEHKN MOXeT OblTb YMEHbLLEHA.

2.6.7 Ecnu B pesynbTaTe pacyeTa, BbINOMHEHHOrO B COOTBETCTBUM C 2.9.2, TpebyeTtca
YKpEnmneHne BbIPe30B B BbIMYKMbIX OHUWAX, OHW [OSMKHbl  BbIMNOMHATLCA  COMMacHo
TpeboBaHusm 2.9.3.
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2.7 TAPEJIbYATbBIE OHULLA

2.7.1 TonwwmHa s, MM, rIyXoro TapenbyaToro gHuwa (cm. puc. 2.7.1), nogBep>XeHHoro
BHYTPEHHEMY OaBNEHUI0, LOMMKHa ObITb HE MeHee onpeenseMmon no gopmyne

s = (3pD)/o +c, (2.7.1)
roe p — pacyeTHoe gaBrnienve (cM. 2.1.2), MMMa;
D  — BHYTPeHHW/ AuvameTp draHua AHWLE, NPUHMMAEMbIA paBHbIM BHYTPEHHEMY AuaMeTpy
Kopnyca, Mwm;
— [ponyckaeMoe HanpshkeHue (cM. 2.1.4.6), MIMa;
¢ — npubaska (cM. 2.1.7), Mm.

Ha puc. 2.7.1 | — pacCcTosiHue OT KPOMKW BHYTPEHHEro gmameTtpa OO0 OCU Kpenswimx
6onTos, MM.

% Wi 7]

/

[ D

Puc. 2.7.1

2.7.2 [onyckaeTca NpuMMeHATb TapenbyaTble AHuwa guvameTtpom o 500 mm npu
paboyem paBneHun He 6onee 1,5 MMa. Paguyc KpuBM3HbI AHuWaA R, OOMKEH ObITb
He Gonee 1,2D, a paccTosiHne | — He Gonee 2s.
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2.8 MPAMOYIOJIbHbIE KAMEPbI

2.8.1 TonwmHa CTEHKM s , MM, MNPSMOYrofibHbiX Kamep (cm. puc. 2.8.1-1),
NOOBEPXKEHHbIX BHYTPEHHEMY [OaBNEHUIO, AomkHa ObiTb He MeHee onpeaensieMon
no doopmyne

__pn ’ 4,5kp _
$ = 25200, + 1,260¢,' (2.8.1-1)

roe

p — pacyeTHoe gaBrnienve (cM. 2.1.2), MMMa;

n  — 1/2 WwnpwrHbI KaMepbl B CBETY CTOPOHbI, MEPNEHAMNKYINSPHON K pacCYnTbIBAEMON, MM;

o — [ponyckaeMoe HanpshkeHue (cm. 2.1.4.6), MIMa;

©1 VN @, — KOI(PPULUMEHTHI MNPOYHOCTM Kamep, ocnabneHHbiX OTBEPCTUAMM, onpeaensieMble
cneaytoLmm obpasom:

@, — no copmyne (2.1.6.2.1);

@, — no dopmyne (2.1.6.2.1) —npu d < 0,6m, a npu d = 0,6m — no copmyne

@, =1-0,6m/a, (2.8.1-2)

rae m —  1/2 WWpKWHbLI Kamepbl B CBETY paccyMTbIBAEMOW CTOPOHbI, MM;

Nnpy CMELLEHHOM PacrnofioXeHun oTeepcTuMin B hopmyny (2.8.1-2) cnegyeT BMECTO a
noacTaBnATb a, (cM. puc. 2.8.1-2);
NPy  HamuMuuM B MPSMOYTONbHBIX  Kamepax NpPOAOMbHbIX  CBapHbIX  COeOWMHEHWUN
(cm. puc. 2.8.1-1) KO3(PUUMEHTBI MPOYHOCTU @ W P, MNPVHUMAKTCA pPaBHbIMU
KO3 (PMLUMEHTY NPOYHOCTU CBAPHOrO COEeAMHEHMS, Bblbupaemoro cornacHo 2.1.6.
MpononkbHble cBapHble COeOWHEHMS MO BO3MOXHOCTW [OIMKHblI pacnonaratbcs Ha
y4yacTtke l;, ans kotoporo k = 0; npu HanM4uuu B CTEHKE Kamepbl OCrnabneHun pasHbiX
BMAOB B pacyeT A0IMKHO BBOAUTBLCA HaUMeEHbLLEee 3HavYeHne koaduLneHTa NpoYHOCTY;
k — pac4yeTHbIi KO3hDULMEHT nsrnbaroLiero MoMeHTa B cepemHe GOKOBOW CTOPOHbLI UNn
B NIVHWW LLEHTPOB psida OTBEPCTUM, MM?, onpeaensiemblii No hopMyriam:

Ansi cpeHen NMMHUM CTOPOHbI Kamepbl

fo= imint  mt (2.8.1-3)

T3 min 2

Ona pagoB OTBEPCTMI MM NPOAOSbHBLIX CBAPHbIX COEANHEHNI

_1mi4n®  m?2+13
3 m+n 2

(2.8.1-4)

Mpyn nomnyyeHun no ykasaHHbIM OpMynaM BEMWYMH € OTpULATENbHBIM  3HAKOM

NpUHMMaeTCst X abConTHOE 3HAYEHNE;

npy CMEeLLLEHHOM PacrosioXKeHUN OTBEPCTUIA KOSPPULMEHT k crieqyeT YMHOXUTb Ha CoS A
—  Yron KOCOro Lara OTHOCUTENbHO NPOAOIbLHOrO HanpaBneHus, rpag;

l;, — paccTosHMe paccMaTpvBaeMoro psiga OTBEpCTUA OT cpeaHel NMMHUKU CTOPOHbI KaMepbl
(cm. puc. 2.8.1-2), Mmm;
d — [vameTp oOTBepcTul, MM. [na oBanbHbIX OTBEPCTUA B KavyecTBe d [AOMKEH

NPUHMMAaTbCA pa3mep OBalbHbIX OTBEPCTUA B  HaMpaBfeHWU MNPOAONIbHOW  OCH,
ofHako B chopmynax (2.1.6.2.1) n (2.8.1-2) B kayecTBe d ONsi OBasnbHbIX OTBEPCTUN
OOMKEH NPUHUMATBLCS pasmMep B HanpaBreHuK, NepneHanKynsipHOM K OCM Kamepbl.

ok
0 ,ke

/

m

Punc. 2.8.1-1 Puc. 2.8.1-2
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2.8.2 Ecnu B kKamepax gonyckaroTcs yrroBble CBapHble COeANHEHUS, TOSLLMHA CTEHKN
Takux kKamep OormkHa ObITb He MeHee onpeaensemon no opmyne

Vvm?2+4n? 4,5k
s=E + el (2.8.2-1)
2,520¢1 1,2600,
roe k, — pacyeTHbI ko3ULMEHT AN M3rMbatolero MoOMeHTa Ha KpoMkax, MM2, onpefensieMbiii
no dopmyne
3 3
k, = 220 (2.8.2-2)

T3 m4n

OctanbHble 0603Ha4YeHus Te xe, YyTon B 2.8.1.

2.8.3 Paguyc 3aKkpyrneHuss CTOPOH NPSIMOYrOfibHbIX Kamep AofmkKeH ObiTb
He MeHee 1/3 TONWMHbI, HO He MeHee 8 MM. MuHMManbHas TOMWMHa CTEHOK Kamep noA
pa3BarnbLoBbiBaeMble Tpybbl gomkHa ObiTb He MeHee 14 mMm. LUnprnHa nepembliyek Mexay
OTBEPCTMAMM AOfkHa ObiTb  He meHee 0,25 wara mexagy LUeHTpamMu OTBEPCTUM.
TonwmHa CTeHOK B paliloHe  3aKpyrneHnss [ormkHa ObiTb  He MeHee  onpeaeneHHom
no coopmynam (2.8.1-1) n (2.8.2-1).
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2.9 YKPEMJIEHUE BbIPE30OB B UMITUHOPUYECKUX, COEPUYECKUX
N KOHUWYECKUX CTEHKAX U BbINMYKNbIX AHALLAX

29.1 O6Lwwue nonoxeHus.
2.9.1.1 TlMpumeHnTENBLHO K HacToAwMMm [lpaBunam Bblpe3bl MOApas3densanTcd Ha
cnegywowme:

A Bblpe3bl, YKpennsemble C NOMOLLbI AUCKOOOpasHbiX MNpMBApPHbIX HakKmagok
(cm. puc. 2.9.1.1.1);

.2 Bblpe3bl, YKpEennsemble C MOMOLLb MpMBapHbIX TpybooOpasHbIX 3Sf1EMEHTOB:
LTYLLEepPOB, BTYIOK, naTpybkos, oT6opToBOK 1 T.M. (CM. puc. 2.9.1.1.2-1 — 2.9.1.1.2-3);

by d
: b
Je 4
% Si g
14 $ 5y
d,
5 I '
Puc. 2.9.1.1.1
S, &
Sy Sor
- N J"M
d. ;
d,
f"‘ d

h " 2 e § \%

JZ% dy f IZ odo |
| =l [ —
/ h, \\fm \f i

Punc. 2.9.1.1.2-1 Punc. 2.9.1.1.2-2

3 BbIpe3bl, YKpennsemMble C NOMOLLbI KOMOUHaUNUA NOAKPENNEHWI, NEPEUNCTIEHHBIX
Bbilwe (cMm. puc. 2.9.1.1.3);

il Bblpe3bl, HE NMEIOLLME YKPENMSIOLWNX 3NIEMEHTOB (LUTYLLEpPOB, BTYIOK, NaTpybKoB.,
OTOOPTOBOK M OUCKOOOpasHbIX  NPUBAPHbIX  HAKNadoK), T.e.  HeyKpenneHHble.
Pa3mepbl HeyKpenneHHbIX BbIPE30B HE AOMKHbI NPEBbILWATL YKa3aHHble B 2.9.2.
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2.9.1.2 Matepmanbl YKpennseMon CTEHKU W YKPEnnsoWmnX 33MEMEHTOB OOITKHbI
No BO3MOXHOCTHU UMeTb OAANHaKOBbLIE NMPOYHOCTHbIE XapaKTepUCTUKN.
Mpn ncnonb3oBaHUM ANA yKpenneHnn matepuana, NPOYHOCTHbLIE XapakKTePUCTUKN KOTOPOro
HWXE, YeM y MaTepuana ykpennsaemMon CTEHKW, Mrolwiaib yKpennsowmx cevyeHun O0ShKHa
ObITb yBENMYeHa NPoMnopLMOHAaNbHO OTHOLIEHMIO [OMNYyCKAeMOro HanpsbkeHus martepuana
YKpennsaemMon CTEHKU K JOMyCKaeMOMY HanpsKeHUIo Matepuana yKpennsawLero arieMeHTa.
Bonee BbiCOKass MNPOYHOCTb YKPENSAOWEro anemMeHTa He JOS/PKHA  YYUTbIBaTbCS
npu pacyeTax.

2.9.1.3 Kak npaBuno, BbIpe3bl B CTEeHKax AOJMKHbl pacnonaraTtbCsd OT CBapHbIX
COEOVHEHUI MO KparHeN mepe Ha paccTodaHun 3s (rae s — TOoNWMHa YKPENNseMon CTEHKN),
HO He MeHee 50 MmM. Npn pacnonoXeHny BbIPE30B OT CBapHbIX LUBOB Ha PACCTOAHUU MEHbLLE
yKa3aHHOro Bbllle, KO3(PPULUNEHT MPOYHOCTM JOMKEH NPUHUMATLCA cornacHo 2.1.6.4.

2.9.1.4 MwvHuManbHas TOMWMWHA CTEHOK YKpennswowmx TpybooOpasHbiX 31eMEeHTOB
(naTpybkoB, BTYNOK, LUTYLEPOB), MpuUBapMBaAEMbIX K CTEHKaM 31IeMEHTOB KOTIIOB,
TennoobMeHHbIX annapaToB 1 COCYA0B NOA AaBNEHNEM, LOIMKHA, KaK NpaBuio, NPUHNMAaTLCS
He MeHee 5 MM.

2.9.1.5 MakcumanbHaa TonwmHa TpyboobpasHOro aneMeHTa Wnu  Haknagku,
NPUHUMaeMas npu pacyeTax yKpenneHun, Kak npaBuno, He AOSMKHa NpeBbIlWaTh TOMNLWNHbI
YKpennsaemMon CTEHKU.

[onyckaeTcs npuUMeHeHue YKPennsawLwWmnx ISMeMeHTOB TOMWMHOW [0 AOBYX TOSILMH
YKpennsaemom CTEHKN, eCnun 3TO onpeaenseTcs TEXHOMNOrMYECKUMN HyXXaamu, HO B pacyeTte
YKpenneHnn JaHHoe YTOorLWeHNe He y4YUTbiBaeTCs.

2.9.2 Hambonbwun gonyckaembin AuaMmeTp HEyKpensieHHOro Bbipesa.

OavHO4YHBIM cyMTaeTCca Bblpe3, KpOMKa KOTOpPOro ypaneHa OT KPOMKW OGrivbkanwiero
Bblpe3a Ha pacCTosiHMe He MeHee 2(Q, rae Q — WMpUHA 30HbI HanbonblIEero MeCTHOro
BNUSIHUS Bblpe3a, onpeneneHHasi no gopmyne (2.1.6.4).

Hanbonbwuii  gonyctumbin - AMaMeTp  OOUHOYHOIO  HEeYKPEnmeHHOro  Bbipesa
B UWITMHAOPUYECKMX, COEepMYECKMX U KOHMYECKUX CTEHKAX N BbINYKIbIX JHULLAX OnpeaenseTcs
no dpopmyne

dO = (2/[(POH] - 1;75)Q, (2.9.2-1)

rae Q — wupwuHa 30HbI HanbonbLlero MECTHOro BNNSHUA BbIpesa, onpegensemas
no dopmyne (2.1.6.4);
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[®ou]— MMHUManNbHO [JonycTuMoe 3HayveHue KoadpduumeHTa MNPOYHOCTM AeTanun, ocrnabneHHon
Bblpe3amu, paBHoe:

ANSA UMNUHOPUYECKOW CTEHKN

_ P(Dg—s+c) |
[Pon] = 206-0) (2.9.2-2)

A58 9NNUNConaHbIX, TopocdepudecKknx n nonyccbepwqecmx AHnLY

[(pgy] = ZE L 2hats0) (2.9.2-3)

4(s-c)o

OnAa KOHNYeCKNUX CTEHOK

[on] = st (2.9.2-4)
rae D,, D —  HapyXHbI U BHYTPEHHUI AnamMeTpPbl YKPEennsemon CTEHKN, MM, COOTBETCTBEHHO;
Dy, —  BHYTPEHHUI anameTp HambonbLlLEro OCHOBAHUSA KOHUYECKOW CTEHKU, MM;

c —  ponyckaemoe HanpsbkeHue, Mla;

hq —  BbICOTA BbIMYKINOW YacTu AHWLA, MM;

a —  Yron KOHYCHOCTM, paBHbIi NOMOBMHE yrna y BEPLUMHbI KOHUYECKOW CTEHKW, rpaj;
s —  TOnuMHa CTEHKU, MM;

c — npubaBka Ha KOppo3uo, MM, MpUHMMaemMas cornacHo 2.1.7.

2.9.3 YKpenneHue BbIpe30B.

2.9.3.1 [pwu ykpenneHnn ogMHOYHbIX BbIPE30B B LNSIMHAPUYECKNX, KOHUYECKUX CTEHKaX
1 B BbINYKIbIX AHMLLAX CYMMa KOMMNEHCUPYIOLLMX NIowaaen nogkpenneHni Y f gomkHa obiTb
Bonblue Heob6xoaMMOoK NNoLLaam NoagKpenneHus fo:

Xf=fu+ fuit+futfct+ s> fo (2.9.3.1)

rae fu W fun — KOMMNEHcWpylowMe Mnowaan HapyxXHOM W BHYTPeHHen uvactu TpyboobpasHoro
nopkpennswowero anemeHta (cm. puc. 2.9.1.1.2-1, 2.9.1.1.2-2, 2.9.1.1.2-3, 2.9.1.1.3),
onpegensemsle cornacHo 2.9.3.2;

fu — KomneHcupytoLas nrowanb AuckoobpasHoW yKpennstowen Haknagkm (cm. puc. 2.9.1.1.1,
2.9.1.1.3), onpegensiemas cornacHo 2.9.3.3;

fc — cymmapHas koMneHcupyloLlas nnowaab CBapHbIX LBOB, PaBHas CyMMe nrnowaaen y4acTkoB
HannaeneHHoro Metanna 6es yyeta ycuneHus wea, Mm?;

fz — KomneHcupyowas nnowaab mMetanna oTbopToBaHHOro BOpPOTHMKA (cM. puc. 2.9.1.1.2-3),
onpefensemas corrnacHo 2.9.3.4;

fo — MuHMManbHO Heobxoaumas Nnowazb NogkpenneHus, onpegensemas cornacHo 2.9.3.5.

2.9.3.2 3HayeHMa  KOMMeHcupywwmx nnowagen TpyboobpasHbiX  3INEMEHTOB
(wTyuepoB) onpeaenstoTca No cnegyowmnm opmynam:
OnNs HapyXHoW YacTn TpyboobpasHOro NogKPENNAOLWEro anemMeHTa

1 = 2ho(Sy — Sor — €), MM?, (2.9.3.2-1)
ANA BHYTPEHHeN YyacTu Tpy6oobpa3Horo NoaKpennsoLWwero anemMeHTa
furn = 2hm(sy — ), MM2, (2.9.3.2-2)
roe s, — TOMWMHA CTEeHKM TpyboobpasHoro anemeHTa, MM, MPUHUMAeEMas Mo 4YepTexy C y4eToMm
pekomengauun 2.9.1.5;
Sor — MVHUManbHas pacyeTHas TomnwuHa CTeHku Tpyboobpa3Horo anemeHTa, onpepensemas
B cooTBeTcTBMM € 2.2.1.2 npu ¢ = 1,0 n ¢ = 0, Mm;
¢ — npubaBka Ha KOppo3uto, MM (cM. 2.1.7);
hy — BbICOTa HapyXHOM 4actTn TpyboobpasHOro anemeHTa, MM, KOTopas AOfKHa MpPUHMMAaTbCA

Nno 4YepTexXy, B TOM Cllydae, eCiii OHa He npeBblllaeT BeNnynHy, onpeneneHHyo no d)opmyne

ho = 1,25/(dg — 5,) (S, — ©); (2.9.3.2-3)



lNpasuna knaccugukayuu u NMocmpouKu MOPCKUX cydos (4acmpb X)

47

roe d, — HapyxHbln gnameTp Tpyb6oobpasHoro anemMeHTa, Mw;
h,, — BbICOTa BHYTPEHHeW YacTu TpyboobpasHoro anemeHTa, MM, KOTopas AOMMKHA NPUHUMATLCS
Mo YepTexy, BTOM Cryyae, €CnM OHa He MpeBblllaeT BeNWYMHY, OMnpeaeneHHYo
no cpopmyne

hy = 0,5/(dg — 5,)(5, — ©). (2.9.3.2-4)

2.9.3.3 3HauyeHue KOMMEHCUpYHOLIMX Mnowagen AuckoobpasHoM NOoAKpennsoLwen
Haknagku onpegensetcs no gopmyne

fu = 2b,s,, (2.9.3.3)

rae b, — TOMWMHA OMCKOOBPa3HOW Haknagku, MM, NpuHUMaemasi o YepTexy, a Takke Cy4eTom
TpeboBaHun 2.9.1.5;

s, ~— luMpuHa nofkpennsowen Haknagku (cMm. puc. 2.9.1.1.1 n 2.9.1.1.3), koTopas npuHUMaeTcs

Mo YepTexy, HO He 6onee LUMPKHBLI 30HbI HAMBOMbLLEro BAUSHUA Bbipesa @, onpeaensemomn
cornacHo 2.1.6.4.

2.9.3.4 KomneHcupylowaas nnowagb  MeTanna  OTOOPTOBAHHOIO  BOPOTHMKA
(cMm. puc. 2.9.1.1.2-3) onpegensetcs no dopmyne

fo = 2hp1(Sa = Sop — €) + 2(ho — hp)(Sy — Sor — ©), (2.9.3.4-1)
rae hyg, ¢, Sor, S, — TO Xe, 4YTO M AnsA dopmynbl (2.9.3.2-2);
hz; — BbICOTa BOPOTHUKA, MPUHMMaEMas paBHOW pa3Mepy No 4YepTexy, Ho He Gonee
h, <0,5,/(d — s3)(sz — ©); (2.9.3.4-2)
Sy~ — TOMLWMWHA BbITAHYTOWN ropfoBMHbI NN 0TOOPTOBAHHOIO BOPOTHMKA, NPUHMMaeMas Mo YepTexy,
HO He 6ornee TONWMHbI CTEHKU S, MM;
Ses — MWHMManbHasi pacyeTHas TONWMHA CTEHKU BOPOTHUKA WNWN BbITSHYTOW TFOPMOBUHBI, MM,

onpepensiemasi no opmyrne

P(d+0,251)
0B — T y (2934'3)
rae r — pagunyc CKpyrneHma BOPOTHUKa WK TFOpPJiOBUHbDbI, KOTOprIZ NpUHMMaeTCcAa Mo 4YepTexy,
HO A0JTKEH OblTb HE MeHee 5 MM;
d— anameTp yKpenndaemMmoro otBepctusd, Mm.

2.9.3.5 MwvHumaneHO HeobxoaMmas nnowaab noAKpenneHns f, onpegenserca
no doopmyne

fo = (d —do)so, (2.9.3.5)

rae s, — MUHMManbHag pacyeTHas TonwmHa cteHku npy @ = 11 ¢ = 0, onpegensemMas cornacHo 2.2.1.2,
2.2.1.3, 231 n 2.6.1. lNpn pacyeTe TONWMHbI CTEHKM AHUWA s, Mo dopmyne (2.6.1)
BMECTO y crnieflyeT NoACTaBNsiTh y,, OnpeaeneHHoe no 1abn. 2.6.1;
dy — HanbonbLIMiA JOMYCTUMBIN AnamMeTp OQUHOYHOIO HEYKPENnIeHHOro Beipesa, MM (cM. 2.9.2-1);
d — [QMaMeTp yKpennsaemoro Bblpesa, MM.

2.9.3.6 B cnyyae npvmeHeHMs KOMBUHMPOBAHHLIX ykpenneHunh (cm. puc. 2.9.1.1.3)
OOJMKHO BbINOMHATLCA YCNOBME NPOYHOCTH No hopmyne (2.9.3.1), a pasmepbl YKpennAoLwmx
3NeMEHTOB LOIMKHbI OTBeYaTb TpeboBaHmnsam 2.9.1.4 n 2.9.1.5.
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2.9.4 BsaumHoe BnusiHne BbIpe30B.

2.9.4.1 BsaumMHOe BNUsIHME BLIPE3OB criedyeT y4uUTbiBaTb, €CNU PacCTOSHWE MexXay
KpomKamMun coceflHUX BbIpe30B, onpeaeneHHoe no vyeptexy (cMm. puc. 2.9.4.1-1 n 2.9.4.1-2),
MeHbLUEe OBYX @, T. €. AOIMKHO BbIMOMNHATLCS YCroBue

L+ s+ 502 2 20, (2.9.4.1-1)

roe Q — wupuHa 30HbI HanbonbLlero MECTHOro BNUAHNA Bblpesa, onpepensiemasi
no dopmyne (2.1.6.4).

Ecnn ycnoeue (2.9.4.1-1) He BbINOMHSETCHA, CcriegayeT nMNPOBEPUTb  HaMpsbKeHue,
BO3HMKalOLLLee B CeYEeHUM MeXay Bblpe3amu OT [OeNCTBUS pacyeTHOro AaBrieHus.
Mpy 3TOM BO3HUKAKOLIME HANPSXKEHUS B NPOOONIbHOM W NOMNepevyHOM  HanpaBneHusx
He [OIMKHbl MpeBbIWaTh J0NYCKaeMbIX COrfacHO OTHOLLEHUIO

F/f. <o, (2.9.4.1-2)
raoe o — pgonyckaemoe HanpsbkeHune (cM. 2.1.4.6), MMa;
F ~ — Harpyska OT pacyeTHOrO [JdaBfeHus, [OeilcTBylolWass B CEYEeHUM Mexay Bblpe3amu
(cm. 2.9.4.2), H;
f. — pacuyeTHas nnowaab ceveHns Mexay Boipesamu (cm. 2.9.4.3), MM2,
a
N
D ¥2
31 L !
RN N__
T | -s»l
N T S~
a d @
Puc.2.9.4.1-1 Puc.2.9.4.1-2

2.9.4.2 Harpy3ska OT pacuyeTHoro pAaBneHusi, H, OelcTeylollasi B CEYEHUM MexXay
ABYMS1 Bblpe3amu, JOIHKHa onpeaensTbes creayroLwmm obpasom:

.1 [Ona BbIpe30B, PacronOXeHHbIX B NPOAOSIbHOM HanpaBneHUn LUUNUHOPUYECKON
CTEHKMU,

FE, = Dpa/2; (2.9.4.2.1)

.2 ONs Bblpe3oB, PaCMOSIOXEHHbIX MO OKPY)KHOCTU B LIMIUHAPUYECKUX U KOHUYECKMX
CTeHKax, a Takke Ans BbIpe30B B chepunyeckmnx CTeHkax

F, = Dpa/4; (2.9.4.2.2)

3 40514 BblPpEe30B B BbIMYKIbIX AHULLAX

F, = Dpya/4, (2.9.4.2.3-1)
rae D — BHYTPEeHHWI OnameTp (4N KOHMYECKUX CTEHOK 3aMepsieTcs y LeHTpa Bblpesa), MM;

14 — pacyeTHoe aaernienne (cMm. 2.1.2), MMa;

a — war mexgy [OBYMS CMEXHbIMW Bbipe3amu (onpefensemblii MO OKPY>KHOCTU C HapYXHOM

CTOPOHbI, KaK nokasaHo Ha puc. 2.9.4.1-2), Mmm;
y  — KoadduumeHT chopmbl (cm. 2.6.1).
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Mpn pacnonoxeHun BbIPE30B B LMIMHOPUYECKMX CTEHKax C KOCbIM LaroM pAns
onpegeneHna Harpyskum wucnonossyetrca dopmyna (2.9.4.2.2); npu 3TOM pes3ynbTaThl,
nosly4yeHHble No aTon opmyne, cnegyeT YMHOXUTb Ha KO UUNEHT

k =1+ cos?aq, (2.9.4.2.3-2)

rge o — Yron HakroHa NMHuNn, COGJJ,I/IHHIOLLI,GVI LeHTPbI BbIpe30B, K NpoaO0SfIbHOMY HanpaBlieHuto, rpag.

2.9.4.3 PacyeTHylo nrowaab CeYeHus f., MM?, Mexay OBYMSi CMEXHbIMU Bblpe3amu
¢ Tpyb6oobpasHbIMU yKpenneHnamn cnegyeT onpeaensats no popmyne

fe=1U(s —c¢)+0,5[hi(5y1 — €) + hy(Sp2 — C)], (2.9.4.3)
raoe hy n h, — BbICOTa YKpenneHun, MM, onpegensemas no opmynam:

hi(hy) = hy + s — ONA HECKBO3HbIX YKpEnneHui;
hi(hy) = hy + s + hy;, — ANA CKBO3HbIX YKPEneHnn;

l — LUMpVHA NEPEMbIYKN MEXAY OBYMS CMEXHbIMU YKpenneHnsamu (cm. puc. 2.9.4.1-1 n 2.9.4.1-2),
MM;

S — TOMLMHA YKPENNSIEMOW CTEHKN, MM;

Sr1 W Spy — TONWMHA TPy6006pasHbIx ykpenneHun (cM. puc. 2.9.4.1-1 1 2.9.4.1-2), mv;

c — npubaeka (cM. 2.1.7), Mm;

hy — pac4deTHas BbicoTa TpyboobpasHoro ykpenneHus (cM. dopmyny (2.9.3.2-3));

h,, — BbICOTa BbICTyMatoLew BHYTPEHHEN yacTtu Tpy6oo6pasHoro yKpenneHms

(cM. dbopmyny (2.9.3.2-4)).

[na  Bblpe3oB, YKPENneHHbIX WHbIMW  crocobamn  (KOMOMHUPOBAHHBIMKM UMK
ANCKOOOPasHbIMU YKpENneHsiMi 1 T.N.), pacyeTHas nrowaab ceveHus f. onpepensieTcs
aHarnorn4Ho.
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2.10 CBA3U

2.10.1 Mpo4Hble pa3mepbl CBA3EN.

2.10.1.1 TMnowaab NonepeYHoro cevyeHus f, MM?, ONMHHBIX U KOPOTKMX CBA3EN, YIrNOoBbIX
CBSA3EM M CBA3HbIX TPYO, MOABEPXKEHHbIX PACTArMBaKOWUM UM CKUMAOLWMM Harpyskam,
AofkHa 6bITb HE MeHee onpeaensieMon no opmyne

f =pfs/(ccosa), (2.10.1.1)

rne p —
G —
a —

fs —_

pacyeTHoe gaBsnexuve (cm. 2.1.2), Mlla;

Jonyckaemoe HanpsbkeHue (cMm. 2.1.4.6), MMNa;

yron Mexay yrroBoW CBs3b0 U CTEHKOWN 3akpenneHus cBasu (cM. puc. 2.4.2.1-3), rpag;
Hanbonblias nnowaab MOBEPXHOCTU MOAKPENMSEeMON CTEeHKM, KoTopas npuxoamTcst
Ha OOHY CBSA3b W OrpaHW4MBaEeTCs NUHUAMU, MPOXOAALMMU MNOA MPSAMbIM YINIOM 4epe3
CepeavHbl TVHWUA, COEOUHSAIOWMX LUEHTP CBS3W C COCEOAHUMU YKPENSIEHHbIMU TOYKaMu
(cBA3AIMM), MM2,

Mnowanb ceveHun ceaAsm n Tpyb, HaxoOAWMXCA B Npedenax 3TON Nnowlagku, MOXeT ObiTb
BblYTEHA M3 NMOLLaaM NOBEPXHOCTU, NPUXOASLLENCA Ha OOHY CBSA3b.

2.10.1.2 [ns cBA3en, nogBepXeHHbIX NPOOOSIbHOMY M3rnMby, 4ONyCKaeMble HaNpsKeHNs
OT n3rnda JOMKHbI NPMHMMATBLCA C 3anacoM NPOYHOCTM He MeHee 2,25.

2.10.1.3 [Ons pHuW, c othenbHOW nogkpennswiowen cBsasbio (cm.  puc. 2.10.1.3)
nocnegHas AofkHa 6biTb paccyMTaHa Tak, 4Tobbl OHa Morna BOCNPUHMMATL MO KparHewn
Mepel/2 Harpysku, npuxoadwienca Ha gHuwe. TonwmHa Takoro gHUWA OOIPKHa OoTBedvaTtb
TpeboBaHuam 2.4.2.1.

T<Z///
p 1.

\ 'n n
S [[|__N

Pwuc. 2.10.1.3

2.10.1.4 TonwuHa CTEHOK CBSI3HbIX WM MPOCTbIX AbIMOrapHbIX Tpyd B 3aBMCMMOCTU
oT paboyero gaeneHnsa ormkHa bbITb HEe MeHee ykasaHHom B Tabn. 2.10.1.4.

TonwmHa cTeHoK cBA3HbIX TPYD AnameTpom 6onee 70 Mm AosmkHa 6bITb HE MeHee 6 MM
ansa nepudepuiiHbix Tpyd n 5 Mm ans Tpyd, pacnonoXXeHHbIX BHYTpWU TPyOGHOro ny4ka.

Tabnunua 2.10.1.4

HapyHblit anameTp Pabouyee gaBneHue p, MlMa, npy ToNWMHE CTEHKU, MM, PaBHOMN:
TpyObl, MM 3,0 35 4,0 4,5
50 1,1 1,85 — —
57 1,0 1,65 — —
63,5 0,9 1,5 2,1 —
70 0,8 1,35 1,9 —
76 0,75 1,25 1,75 2,25
83 — 1,15 1,6 2,1
89 — 1,05 1,5 1,9
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2.10.2 CoeanHeHusa cBA3en.

2.10.2.1 Tnowagb ceyveHUsa cpesa CBApHbIX COeANHEHN NPUBAPHBLIX CBA3EN OOMKHA
yOOBMNETBOPATL YCIOBUIO

ndge/f = 1,25, (2.10.2.1)
roae d, — OvameTp cBA3M (ana Tpy6 — HapyXHbI AMameTp), MM;

e — TONWMHA cBapHOro wea (cM. puc. 5.1 — 5.3 npunoxeHus), Mm;

f — nrowaab nonepeyHoro ceveHns ceasm (cm. 2.10.1.1), mv2.

2.10.2.2 Tllpn pasBanbuoBke TpyO ANMHA BamnbLOBOYHOINO COEAMHEHUS B TpyOHOWM
pellueTke A0MKHa OblTb HE MeHee 12 MM.

BanbLoBo4YHbIE COeanHEHMA Ha pabodee aasneHue Boiwe 1,6 MlMNa cnegyeT BbINOMHATD
C YNAOTHUTENBHBIMU KaHaBKaMu.

2.10.2.3 BanbuoBOYHblE COeOQMHEHUS OO0SMKHbI MPOBEPSATLCA Ha 3akpenneHne Tpyo
B TPYOHbIX pelueTKax OCEBOW Harpy3KOW; MpyM 3TOM CUYMTAETCs, YTO 3akpenneHue Tpyod
obecnevyeHo, ecnu BbIMOMHSETCHA HEPABEHCTBO

pfs/20sl < A, (2.10.2.3)

roe A cocrasnser:
15 — ons coeguHeHUn rnagkux Tpyo;
30 — anga coeguHeHWN € YNNOTHUTENbHLIMU KaHaBKaMu;
40 — pnsa coegnHEHWn ¢ 0TOOPTOBKON TPYO;

s — TONLWWMHA CTEHKM TpyObl, MM;
pwnf;— cm. 2.10.1.1;
l — [ONvHa nosicka BanbLOBKW, MM, LOMKHA NpMHUMaTbes He 6onee 40 mm.

2.10.2.4 BanbuoBka rnagkux Tpy6 aormkHa obecneuvvBaTb MNPOYHOCTb CLENNEHUs
q = 250 H/Mm B cooTBeTCTBUN C (DOPMYIION

q=F/I, (2.10.2.4-1)

roe q — MNPOYHOCTb cuenneHus Tpybbl B OTBEPCTMM Ha 1 MM [AnMHbI NOSACKAa BanbLOBKKW, H/mMm.
Mpu aBTOMaTMYECKON BanbLOBKE criegyeT npuHuMaTh g = 250 H/MM; B ocTanbHbIX Cny4vasx q
onpenenseTcs 3KCnepumeHTanbHbiM nyTeM. [py 3aHWKeHUM STOro 3HavyeHus crnegyet
NPONOPLMOHANBHO YBENUYUTL TOMLLMHY TPYOHONM peLueTku;

F  — cuna HaTsxkeHusl, Heobxoaumasa anst pa3obLeHnsi BanbLOBOYHOIO coeanHeHuns, H;

l — [ANvHa nosicka BanbLOBKW, MM, KOTOpPas AOMKHa ObITb HE MEHee BbIYMCNEHHOM No hopMyne
L=pfsk/q, (2.10.2.4-2)
roe  k, — koadduUMEHT 3anaca NPOYHOCTY BarbLOBOYHOIO COEAUHEHUS, MPMHUMAETCH paBHbiM 5,0.

OcTtanbHble 0603Ha4YeHus Te xe, YTo n B 2.10.1.1.
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2.11 NOTOJIOYHbIE BAJTKA

2.11.1 MomeHT conpoTuBneHuns W, mm3, NOTONOYHbIX 6anok NPsIMOYrofibHOro CeYeHUs
AorkeH 6bITb HEe MeHee onpeaensieMoro no opmyne

W = 1000M/(1,302), (2.11.1-1)
rae o  — ponyckaemoe HanpsbkeHue (cm. 2.1.4.6), MMa;
z — KO3 MPULIMEHT XKECTKOCTU NOAKPENNSEMON CTEHKN;
AN KOHCTPYKUMKM, n3obpaxkeHHon Ha puc. 2.11.1, z=1,33;
M  — wn3rnbaowmm momeHT 6anku, H-m:

Ona NnpAaMoyroJyibHOro cevYeHus
M = pal?/8000; (2.11.1-2)

s — WwupwuHa 6anku, Mm;

h — BbIcOTa Ganku, koTopast 4ormkHa bbiTb He Gonee 8s;, MM;
l — pacyeTHasa anvHa G6anku, Mm;

D — pacyeTHoe gaernieHue (cm. 2.1.2), MMa;

a — Luar ycTaHoBKM 6anok, MM.

45°

S\

Puc. 2.11.1
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3 KOThbI

3.1 OBLUME NONOXKEHUA

3.1.1 O6wmne nONOXeHWs, KacalwllMecss OCBMAETENbLCTBOBAHUIA, TEXHUYECKON
OOKyMeHTaumn, W3roToBneHusl, MaTtepuanoB, obwue TpeboBaHus, npegbsBnsemMble
K KOT/am, 1 HOPMbl pacyeTa Ha NPOYHOCTb 3NTIEMEHTOB KOTIIOB U3NOXEHbI B pa3g. 1 u 2.

3.1.2 KoTnbl [OMmKHbl COXpaHATb pPaboTOCNOCOBGHOCTL B YCNOBUSIX OKPYXXatoLLewn
cpeabl, npuBeaeHHbix B 2.3 yactu VII «KMexaHnyeckne yCcTaHOBKNY.

3.1.3 B cnydae, korga BbIXO4 M3 CTPOS BCMOMOraTeflbHOro KOTia OTBETCTBEHHOro
Ha3Ha4YeHns MPUBOAUT K OCTAHOBKE [MaBHOro Apuratens unu o06ecTouMBaHU0 CcyaHa
WIA BbI3bIBAET OTKIMNOHEHWE OT cneuudUuKaUUoHHbIX TpeboBaHMI MO Haanexallen
nepeso3ke rpysa, Pernctp moxeT noTtpeboBaTb YCTaHOBKY [ABYX TakKMX KOTMOB.
Mpn 3TOM NPOM3BOAMTENBHOCTL KaXOOr0 M3 HUX [OOJhkHa obecneyvMBaTb HOPMAarbHYIO
3KcnnyaTaumo cyaHa.

3.1.4 Ta3oTpyOHble YyTUIN3AUMOHHbBIE KOTIIbl OOMKHbBI MOCTABASATLCS C MHCTPYKUMEN
no aKcnfyaTauuu, cogepxawen TpeboBaHus:

.1 no obpaboTke nuTaTenbHon Boabl 1 0T6Opy Npoo;

.2 No nopaepxaHuio paboumx napameTpoB: [aBneHWs napa, TemnepaTypbl
BbIMYCKHbIX ra30B 1 NUTATENbHON BOAbI;

.3 MO MpoBepKam M O4YNCTKaAM KOTIa U UX JOKYMEHTUPOBAHUIO;

4 no noagepaHuio agekBaTHOro NpPoToka BOAbl Yepes3 YTURM3aUMOHHbBIA KOTeN Ha
BCEX peXnmax akcniyarauum;

.5 Mo nepuogmyeckum nNpoBepkam NpenoxpaHUTENbHbIX YCTPONCTB, KOTOPbIE JOJTKHbI
BbINONHATLCA 06CNYXMBaKOLLMM NEPCOHANOM U LOKYMEHTUPOBATLCS;

.6 K XpaHEeHMIO KOTNa B CyXOM COCTOSIHUMU;

.7 no obcnyxueaHuo n nepebopke nNpeaoxpaHnTENbHbIX KnanaHoB.
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3.2 TPEBOBAHUA K KOHCTPYKUUN

3.2.1 TonwmHa CTeHOK Tpyb, Nony4mBLUMX B NpoLecce rmbkn yToHeHWe, [omKHa ObITb
HEe MeHee pacyeTHOM.

3.2.2 Cnenyet nsberatb NpUMEHEHNS ONNHHBLIX N KOPOTKUX CBSA3EN, a TakKe CBS3HbIX
TpyO, noaBepraemMbix M3rMbarwolWmM WU cpesbliBaloWwMM Harpyskam. Ha cBsi3sX, NpOYHbIX
CTEHKax, YKpenneHusax n T.M. He JOIMKHO BbITb Pe3knx N3MeHeHU NonepeyHbIX CEYEHNN.

Mo KOHUaM KOpPOTKUX CBA3EeW OOMMKHbI NpefycMaTpuBaTbCA KOHTPOINbHbIE CBeprieHus
cornacHo puc. 5.3 npunoxeHus.

3.2.3 [Ona CcTeHOK, nNOOKPENnSEHHbIX KOPOTKUMU CBA3AMU U MNOABEPXKEHHbIX
BO3OENCTBUIO MfTaMEHN U rasoB C BbICOKOW TeMnepaTypon, pacCTosiHUE Mexay ueHTpamu
cBsA3el JOMKHO ObITb He bonee 200 M.

3.2.4  Yrnosble CBA3N ra3oTpybHbIX KOTNOB AOMKHbI pacnonaraTbCa Ha pacCTOSAHUM
He meHee 200 MM OT xapoBbix Tpy6. [NogkpenneHne NAoCcKNX CTEHOK NpMBapHbIMK Gankamm
cnegyeT npov3BOAUTb Takmm obpas3om, 4TOObl Harpyska, nNpuXoddAWasica Ha  HUX,
Oblna No BOBMOXHOCTU MEepeHeceHa Ha KOopnyc KOTna wunuM Ha Haumbonee XecTkue
€ro aNeMeHTbl.

3.2.5 PaccrosiHne Mmexgy XapoBbiMM TpyOamm M KOPNycoM KOTNa LOSMKHO ObiTb
He meHee 100 mm. PaccrtosHne wmexay [OBYMS >KapoBbiMW Tpybamu [OMKHO ObITb
He meHee 120 Mm.

3.2.6 [latpybkm n wTyuepbl OOMKHbI ObiTb KXECTKOW KOHCTPYKUUW U MUHUMASbHOMW
OJWHbI, OOCTATOMHOW AN 3aKpenneHus u cHATUS apmatypbl 6e3 yganeHus usonaumu.
MaTpyGKn He AOMKHbI UCMbITbIBATb YPE3MEPHbLIX U3rMbaloWmnX ycunui u B HEOBXOAMMbIX
crny4vasx AOMKHbl NOAKPeNnNnATbCa pebpamm KeCTKOCTU.

3.2.7 TlpuBapbiwu, npegHasHadeHHbIe Ans yCTaHOBKM apMaTypbl 1 TpybonpoBoaoB,
a Takke naTpyoku, BTYSKM M WITyUepbl, NPOXOAsALINE Yepe3 BCHO TOSMLMHY CTEHKM KoTna,
OOJKHbI, KaK NpaBuno, NpMBapmBaTbCA ABYCTOPOHHMM LWBOM. [MaTpyOku u wTyuepbl MOryT
npuBapMBaTbCA TaKKe YrNoBbIM LWBOM C OOAHOCTOPOHHEN pas3fenkon Ha yaansiemoun
noaknagke wnu apyrum cnocobom, obecneyvBalowMM nNpoBap Ha BCHO  TOMLWMHY
npuBapvBaemon getanu.

3.2.8 bapabaHbl 1 KONMEKTOPbl KOTMOB, MMEKLWKWE TOMNWMHY CTeHKN 6onee 20 MM,
aTakKe  KOMMeKTopbl  MmaponeperpeBatened  OOMKHbI  ObiTb  3alulieHbl  OT
HEenocCpPeaCTBEHHOrO  BO3OEWCTBMS  NyyucTtoro Tenna cornacHo 2.1.3.4. 3OnemeHTbl
NOBEPXHOCTEN HarpeBa KOTNOB W (PypM TOMOYHbLIX YCTPOWCTB, MOABEPXKEHHbIE MPSAMOMY
BO3eNCTBUIO NYYNCTOro Tenna, He JOJTXHbl UMETb C OrHEBOW CTOPOHbI BbICTYMAOLLMX YacTen
N KPOMOK.

3.2.9 Tlpu npUMEHEeHU HEMETaNNNYECKMUX YNIOTHUTENBHbLIX MPOKNaA0K KOHCTPYKLUNSA
3aKpbITUA FOPNOBUH U NMIOYKOB JOMKHA UCKIToYaTb BO3MOXHOCTb BblAaBIMBaHUSA NPOKNaaKy.

3.2.10 Bblpesbl nog nasbl, CMOTPOBbIE JIHOYKN N ApYyrMe OTBEPCTUSA B CTEHKAX KOTSOB
OOIDKHbI UMETb NOAKPenneHns cornacHo 2.4.4 n 2.9.

3.2.11 [omkHbl OblTb NPUHATbI  KOHCTPYKTUBHbIE Mepbl, NpeaoTBpaLlatoLmne
napoobpa3oBaHne B 3KOHOMan3epax KOTI0B.

3.2.12 Ha BugHOM MecCTe [OfkHa npegycmatpuBaTbCca UPMEHHas Aocka,
cofeprkallas OCHOBHblE AaHHbIE KOTNa.

3.2.13 [etanu KpenneHusa KOTMOB, 3a WCKIOYEHMEM TeX, KOTOpble He ABMAITCSA
Harpy>XeHHbIMU1, He JOIDKHbI NPUBapuUBaTbCA HENOCPEACTBEHHO K CTeHKaM KoTna (obevarike,
OHuwam, konnektopam, 6bapabaHam u 1.1.), @ SOMMKHbI COEAMHATLCSA C MOMOLLIbIO MPUBAPHbIX
Haknagok.

3.2.14 Tpy6sbl, 3aKkpennsemMble B KOMNeKTopax n TPyOHbIX pelleTkax BanbLieBaHWEM,
JOJTKHbI ObITb OECLUOBHBIMU.
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3.2.15 BopgoTpy6Hble KOTMbI C OpebpeHHbIMU TpyOkamMun 1 BCe YTUNU3aLMOHHbIE KOTIbl
C NPUHYaMTENBHON LUmpKynsaumnemn OOITKHBI obopynoBaTbCs appekTMBHON "
noxapobe3onacHoM CUCTEMOWM CaXEOYUCTKM M UMETb AOCTyn ANS OCMOTPa U OYMCTKM
NOBEPXHOCTEN HarpeBa, a Takke yaaneHnsa OTIIOKEHUN.

3.2.16 YTUNMU3aUNOHHbIE KOTAbl C NPUHYAUTENBHOW LMPKYNSUMER, MOAKNOYaeMble
K ra3oBbINYCKHbIM CUCTEMaM [BYXTAKTHbIX AN3enen, ¢ TemnepaTypoin rasoB Ha Bxoge 270 °C
N HWXe, OOMKHbI OTBeYaTb creayowmm TpeboBaHMAM:

.1 rmgpaBnuMyeckoe CONpOTMBIIEHME Fa3oBOro TpakTa KOTMa OOSMKHO ObiTb Takum,
4yTOObl NpK ero paboTte, CKOPOCTb ra3oB Npu obTekaHun Tpyd NOBEPXHOCTU HarpeBa KoTna
6bina He meHee 10 m/c;

.2 Onsa oTknioveHns oborpesa KoTna npu paboTte ABuraTens Ha YacTUYHbIX Harpys3kax,
cnefyet npegycmaTpuBaTb aBTOMaTUYECKOE UMM AUCTaHLMOHHO ynpasnsemMoe YyCTPOMCTBO,
obecneynBatoLLiee NOSHbIA Nepenyck rasos;

.3 KOTnbl JOMKHbI 6biTb 0B0OPYAOBaHbI CUCTEMOW OOMBIBKM M yAaneHUs OTHAOXEHUN.
Mpn atom cneayeT npegycmaTpuMBaTb KOHCTPYKTUBHbIE MeEPbl, UCKMYalowme nonagaHuve
NpPOoAYKTOB 0OMbIBKM B ra3oxod Asuratens. PekomeHayeTcs Takke yCTaHOBKa YCTPOMCTB Ans
BBOZaA Npucagok, obneryaroLwmx yaaneHne oTroXeHUn ¢ NOBEPXHOCTEN Harpesa.

3.2.17 KOHCTPYKUMSA  YTUNN3AUMOHHBIX KOTMIOB C MNPUHYAUTENbHOM LMPKynauunen
JOIDKHa  npegycMmaTtpmBaTb  BO3MOXHOCTb — MOOKIKOYEHUS  CTAUMOHApHbIX  CPeacTB
noXapoTyLleHnsi, npeaycMoTpeHHbix n. 11 Tabn. 3.1.2.1 4vactn VI «lpoTtMBonoxapHas
3awmTar.

3.2.18 CpapHble coeauHeHus TPyOHbIX OOCOK U  obedaek rasoTpyOHbIX
YTUNM3ALMOHHBIX KOTMOB [OOSMKHbI BbINOMHATLCA cnocobom, obecneuvnBalowmM MOSHbIN
nposap CBapHbiX WBOB. [locne cBapkM 3T COeOVMHEHUA OOSMKHbl OblTb NOABEPrHYThHI
TepmoobpaboTke u 100 % peHTreHorpaduyeckomMy unu YyrnbTPa3BYKOBOMY KOHTPOISIHO.
[nsa obecneyeHnss BO3MOXHOCTM nNpoBeAeHUs AedEeKTOCKONUM CBapHOro CoefuHEeHUs
B Mpouecce aKcnnyaTauum Kaxabli YTUNM3aUMOHHbLIA ra3oTpybHbIA KOTen [OoMmKeH ObiTb
o6opyaoBaH NerkoCbeMHON N30M5LUMEN MO OKPY>KHOCTU CBapHbIX LWBOB. CbeMHbIE 3N1EMEHTbI
OOIMKHbI ob6ecneyvmBaTb 3aMepbl HE MEHEE YEM B 4-X TOYKaX, PAcnofOXXeHHbIX Ha B3aUMHO-
nepneHauKkynapHbIX — guamMeTparnbHbiX  NMHUMAX.  TpeboBaHus K npefoxpaHuTenbHbIM
YCTPOWCTBaM, CpeAcTBaM KOHTPONSA [OaBNEeHWs napa W KayecTBy nNuUTaTenbHOW BOAbI
ras3oTpyoHbIX YTUIM3AUMOHHBIX KOTMIOB M3noXeHbl B 3.3.6, Hactosiwen 4dactm u 17.2.6
yacTtun VIII «Cuctemsbl n TpybonpoBoabl» COOTBETCTBEHHO.
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3.3 APMATYPA U KOHTPOJIbHO-USMEPUTEJIbHbIE NMPUBOPDI

3.3.1 O6wme TpeboBaHUS.

3.3.1.1 Bc4 koTenbHas apmaTtypa AOrKHa YCTaHaBNMBaTLCS Ha NPUBaPHbIX crieumanbHbIX
naTpybkax, WryLepax u npMBapbILLax 1 KPENUTLCH K HAM, Kak NpaBurio, Ha donaHuax Wnnnbkamm
unn 6ontamn. [invHa nonHom pesbObl LWNWUMEK, BXOASLWMX B TENO NpuBapbiwa, A0MmkHa ObiTb
He MeHee Hapy)XHOro AuameTpa pe3bOb! LUMUIBKN.

[onyckaeTcs WTyLepHasa apmaTypa uaMmeTpoM npoxoda He 6onee 15 MM, koTopasi 4OMKHa
KpenuTbCA Ha crneumanbsHOM NpyBapbILLE.

KoHCTpyKkumst npuBapbilen, natpybKkoB 1 LUTYLLEPOB AOMKHa oTBevaTb TpeboBaHusm 2.9.

3.3.1.2 KpblWwKkM KnanaHOB OOMMKHbI KPENUTLCHA K KOprycam Lnuibkamm munm Gontamw.
KnanaHbl ¢ gnameTpom npoxoga 32 MM U MeHbLLE MOTYT UMETb KPbILLKK Ha pe3bbe npu Hanuumm
Ha HUX HaEXHbIX CTOMOPOB.

3.3.1.3 KrnanaHbl 1 KpaHbl 4OMKHbI UMETb YKa3aTesnn NofOXKeHUN KOTKPbITO» U «3aKpbITO».

YKasatenu nonoXxeHus He TpebylTCcs Npu  YCrioBMKM, KOrga KOHCTPYKUMS apMaTtypbl
Nno3BoONseT BUAETb, OTKPbITA OHa MUK 3aKpbiTa. 3akpbiBaHWE KnanaHoB AOMMKHO NPOM3BOAUTLCS
npuv BpaLEHMN MaxOBMKOB MO YaCOBOW CTPESKe.

3.3.2 MuTaTenbHbIe KNnanaHbl.

3.3.2.1 Kaxgblil rmaBHbIA KOTESN U BCNOMOraTenbHbI KOTEN OTBETCTBEHHOrO HasHa4eHus
OOMKHbI  0bopygoBaTbCA MO KpavHEW  Mepe  OBYMS  MUTATeNbHbIMM  KnanaHamu.
BcnomoraTtenbHble KOTMbl MHOMO HasHa4YeHus, a Takke YTUNM3auMOHHbIE KOTIbl MOTYT UMETb
Mo OAHOMY MUTaTENbHOMY KranaHy.

3.3.2.2 T[lutatenbHble KnanaHbl AOSMKHbI ObiTb HEBO3BpaTHbIMW. Mexay nuTaTenbHbIM
KnanaHoM M KOTNOM [OSKeH ObiTb YCTAHOBMEH pasoblumMTenbHbI KnanaH. HeBo3BpaTHbIM U
pa3obwmTenbHbI KnanaHbel MOryT ObiTb pasmelleHbl B OOHOM kopriyce. PazoblumTenbHbIn
KrnanaH JOIKeH yCTaHaBNMBaTbCA HEMOCPEACTBEHHO Ha KOTe.

3.3.2.3 TpeboBaHus K cUCTEMe NUTATENbHOW BOAbl M3MNOXeHbl B pasa. 17 uyactu VI
«Cucrembl 1 TpybonposoabI».

3.3.3 BopoykasatenbHble npubopbl.

3.3.3.1 Kaxgbin koTen co cBob6OAHON MOBEPXHOCTLIO BOAbI (MOBEPXHOCTHIO UCMAPEHUs)
OOmKeH 00opydoBaTbCA He MEHee YeM ABYMSI HEe3aBUCMMbIMU yKasaTensiMu ypOBHS BOAbI
C npo3payvHon wkanon (cm. 3.3.3.3). OanH 13 OByX YNOMSAHYTbIX yKasaTenen ypOBHS MOXET
He yCTaHaBnMBaTbCA MPU HanmU4Mn Ha KOTMe YCTPOWCTB 3alUUThbl MO HUXKHEMY YPOBHIO BOAbI
N CUrHanu3auum rno HWKHEMy 1 BEPXHEMY YPOBHIO BOAbI (MPU 3TOM AaTYMKN YCTPONCTB 3aLmUThbI
N CUrHanmM3aumm SOSMKHbI ObITb HE3aBMCMMbIMY C Pa3HbIMK TOYKaMu oTbopa) 6O CHIKEHHOTO
U1 ANCTaHUMOHHOTO yKasaTensa YpOoBHsS 040O6peHHOro Tvna ¢ He3aBMCMMbIMU TOMKaMu oTbopa.

KoTnbl naponpoun3sogmTensHocTelo 750 Kr/d 1 MeHee, a Takke Bce oborpeBaemble napom
naporeHepaTopbl, yTUNN3aUMOHHbIE KOTSbl CO CBOOOAHOM MOBEPXHOCTHLIO BOABI U NApOCOOPHUKN
YTUIM3aLUMOHHBIX KOTOB AOMNyckaeTca obopyaoBaTh OAHMM yKasaTeneM YpPoBHS C NPOo3payvyHomn
LLKaSon.

3.3.3.2 [na KoTnoB C NpUHyaAUTENbHOW UMPKYNAUMen BMECTO yKasaTernen YpOBHS BOAbI
OOIMKHbI NpegycMaTpuBaThCA ABa HE3aBUCUMbIX CUrHarbHbIX YCTPOWCTBA, nNpeaynpexaatoLmx
0 HEeAOCTAaTOYHOM MOCTYNSIEHMM BOAbI B KOTES.

Ecnu koten obcnyxmBaeTca aBToOMaTU3NpPOBaHHbIM TOMOYHbIM YCTPOMCTBOM, OTBEYAOLLMM
TpeboBaHuto 5.3.3.4, BTOPOE CUrHanbHOE YCTPONCTBO MOXET HE YCTaHaBNMBaTLCS.

3710 TpeboBaHme He PacnNPOCTPAHAETCA Ha YTUNN3ALMOHHBIE KOTSbI.

3.3.3.3 Crekna BogoykasaTtenemn Ans KoTrnos ¢ pabounm gasneHnem o 3,2 MiMa gormkHbl
ObITb NNockumn pudneHbimMn. Ona kotnos ¢ pabounv gasneHvem 3,2 MlMNa n 6onee Bmecto
CTEKON AOIMKHbI MPUMEHATLCS Habopbl CMOAAHBIX MNAACTWH, FMagkMe CTekna Co CrasaHOn
NPOKNaaKon, NpegoXpaHsItoLLEN CTEKNO OT BO3AEWCTBUS BOAb! M Napa, Unv apyrue matepuans,
YCTONYMBbIE K Pa3pyLLEHUIO OT BO3AENCTBUSA KOTIIOBOW BOAbI.
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3.3.3.4 BopoykasaTenu JOMmKHbl yCTaHaBMBATLCA CO CTOPOHbI NepeaHero ppoHTa Ha
OAVHAKOBOW BbLICOTE M MO BO3MOXHOCTM Ha pPaBHOM pacCTOaAHUW OT AuamMeTpanbHOn
BepTUKanbHoOW nnockoctn 6apabaHa (koTna).

3.3.3.5 Bce Bogoykaszatenu QoOMmkHbl OblTb CHabXeHbl 3anOpHbIMU YCTPOUCTBAMU CO
CTOPOHbI BOAAHOMO WU NapoBOro NPOCTPaHCTB.

3anopHble YyCTpoOMCTBa [AOSPKHbI ObopyaoBaTbcst Ge3onacHbiMM  nNpuBO4aMu  ANS
OTKITOMEHUS NPUBOPOB B Clyyae paspyLUeHNs CTEKOI.

3.3.3.6 Y BogoykasaTenen gomkHa bbiTb NpeaycMoTpeHa BO3MOXHOCTb pasgeribHoro
npoayBaHMs BOAAHOW M MapoBoW noriocte. Kananbl And npoayBaHWUs LOMKHbl MMETb
BHYTPEHHUN guaMeTp He MeHee 6 MM. KOHCTpyKuua BodoykasaTenemn ormkHa MUcKnidatb
BO3MOXHOCTb BAaBfMBaHUSA YMMAOTHUTENBHOrO MaTepuana B KaHamnbl U gonyckaTb YUCTKY
KaHanoB NPOAYBaHUSA N CMEHY CTEKON BO BpeMsi paboTbl koTna.

3.3.3.7 Bopoykasatenu [OSMKHbI yCTaHaBNMBATbCS TakMm 06pas3oM, YTOObl HUKHAS
KpOMKa Npopes3n pamKu BoJoyKasaTesis Haxogunacb HWXKe HU3LWEro YpoBHS BOAObl B KOTNE
He MeHee 4eM Ha 50 MM, 0QHaKO HU3LIMA YPOBEHb OOMKEH ObiTb HE Bbille CpeaHEN NIMHUMK
BMOWMOWM YacTu BOAOyKasaTens.

3.3.3.8 Bopoykasatenu [OOfmKHbl COEOMHATBCA C KOTSIOM C MOMOLLI HE3aBUCUMMBbIX
natpyokoB. BHyTpu koTna He gonyckaeTcsi yCTaHOBKa Tpyb, maywmx K 3TMM natpybkam.
MaTpyGkn OOMKHbI ObiTh 3alyuLLEHbl OT BO3OENCTBUSI FOPSAYMX ra3oB, Ny4yMcToro Tenna u
WHTEHCMBHOIO oOXnaxaeHus. Ecnn cTekna ycTaHOBMNEHbl Ha MycTOTenblX Kopnycax,
NPOCTPaHCTBO BHYTPM TAKOro BodoykKasaTens OMMKHO ObiTb pa3geneHo neperopogkamu.

Ha BogoykasaTtensx n ux coobmnTenbHblx Tpybax He gonyckaeTcs ycTaHOBKa LUTYLLEpOB
1 opyrux natpyobkoB Ana UHbIX Lenen.

3.3.3.9 TllaTtpybknm pana coeguHeHus BogoykasaTenen C KOTIIOM [OOSKHbl  UMETb
BHYTPEHHUN ANaMETP HE MEHeeE:

32 MM — O U30rHyTbIX NaTpybKOB rnaBHbIX KOTMOB;

20 MM — ana  NpsiMbiX  NaTPyOKOB rMaBHbIX KOTMAOB W WM30rHYTbIX NaTpybkoB
BCroOMoraTersbHbIX KOTSOB;

10 MM — ANg NpsIMbIX NAaTPyOKOB BCNOMOraTeNbHbIX KOTMOB.

3.3.3.10 KoHCTpyKuusa, pasmepbl, KONMUYECTBO, pPacrofioXeHne U OCBELLEHHOCTb
BOOOYKasaTenen [OOormkHbl obecrneumBaTb XOPOLUYIO BUMAMMOCTb U HaOEXHbIN KOHTPOIb
YPOBHSA BOAbl B KOTre. [Npyn HegocTaToOuHOMW BMOUMOCTU YPOBHA BOAbl B BOLOYKasaTensax
He3aBMCUMO OT BbICOTbl MX PachoOfiOXKeHUs, a Tawkke Npu AUCTAHLWMOHHOM YynpaBfieHUK
KOTnamy [OO0SKHbl  OblTb  MPeayCMOTPEeHbl  HAO4EXHO OEeWCTBYLWME  AUCTAHUMOHHbIE
(CHWXeHHbIe) yKasaTenu ypoBHA BOAbI UKW APYroro poga BOAOYyKa3aTenbHble YCTPOWCTBA,
onobpeHHble Pernctpom 1 yCTaHOBMNEHHbIE Ha NOCTax yNpaBfieHns KoTnamu.

310 TpeboBaHMe He pacnpoCTpaHAETCsa Ha YTUNU3ALNOHHbIE KOTIbl U X NapOCOOPHUKN
(cenapaTopbl napa).

3.3.3.11 IncTaHUNOHHbIE YKa3aTenu YpPOBHSA BOAbl B KOTNE MOryT UMETb MOrpeLlHoCTb
He 6onee 20 MM OT nokasaHWs YPOBHS MO CTeknaMm BogoyKasaTerewn, YCTaHOBMEHHbIX Ha
KOTre, a 3anasfiblBaHns B NoKasaHUSX YPOBHSA B HAX NPU MakCUManbHO BO3MOXHOM CKOPOCTU
N3MeHeHUs He A0SKHbI NpeBbiwaTtb 10 % pasHOCTM MeXay BEPXHUM U HUKHUM YPOBHSIMU.

3.3.4 Huswwum ypoBeHb BOAbI U BbICLUAsA TOYKA NOBEPXHOCTU HarpeBa.

3.3.4.1 Ha kaxgom KkoTne co cBODOAHOW MNOBEPXHOCTbIO BOAbl (MOBEPXHOCTHIO
ncnapeHus) HU3LWKWIM yPoBEHb BOAbI B KOTNE AOMKEH ObiTb OTMEYEH Ha BogoyKasaTene Kotna
nyTeM HaHEeCceHuMst Ha paMKe WNu Kopnyce BoOAOyKasaTensd KOHTPOSNIbHOW  PUCKMW.
Kpome Toro, HM3LWunn ypoBeHb BoAbl AOMKEH ObiTb 3ahMKCnpoBaH Ha TabriMyKke KOHTPOTbHON
PUCKOW M HagnNUCbio: «HM3WKnM ypoBeHb». Tabnuuka JoSMKHA KPenUTbCs K KOpNycy KoTna m
pacrnonaratbCsl OKOSI0 BogoyKa3saTernen.

KoHTponbHasa pucka n Tabnmyka He JOMKHbI 3aKpbIBaTbCS M30NsUMEn KoTna.
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3.3.4.2 Humswmin ypoBeHb BOObI B KOTNE [OOMMKEH HaxXoOUTbCA BO BCEX Clyyasix
Ha paccToaHUM He MeHee 150 MM Haf, BbICLLEN TOYKON MOBEPXHOCTU Harpesa, NoaBePKeHHOM
NpPAMOMY BO3JENCTBUIO Ny4YUCTOro Tenna. YKasaHHOe pacCTosiHWME OOMKHO COXPaHATbCS
TaKke Npu KpeHe cyaHa 0o 5° Ha Kaxabln 6OPT M NpU BCEX BO3MOXHbIX AKCMyaTaUMOHHbIX
anddepeHtax. [MMpn  3ToM  gbiMorapHble U ObiMOBble  Tpybbl  OrHETPYOHbIX M
KOMOUHMPOBAHHbIX KOTNOB AOSMKHbI OblTb NOKPbLITHI BOAOW HE MEHEE YEM Ha NOMOBMHY CBOEW
OTVHbIL.

Y KOTNOB C pacyeTHOM MNaponpoun3BOAUTENBHOCTBIO MeHee 750 Kr/4 ykasaHHoe
MUHUManbHOE PacCTOSIHME HU3LLEro YPOBHSA A0 BbICLLEN TOYKM MOBEPXHOCTU HarpeBa MoxeT
ObITb YMeHbLLEHO 0 125 MMm.

3.3.4.3 3a BbiCWIYIO TOYKY MNOBEPXHOCTM Harpesa BOAOTPYOHbIX KOTMOB criegyet
NPYHMMAaTb NONOXEHNE BEPXHUX KPOMOK Hanbonee BbICOKO PacnosioKeHHbIX OMYCKHbIX TPyO.

3.3.4.4 Ta3oTpyOHble KOTNbI AOMKHbI ObITb CHAaBXXEHbI yKasaTenem nosoXeHus BbiCLUEN
TOYKM MOBEPXHOCTM HarpeBa, MPOYHO YKPEMMEeHHbIM Ha CTeHke KoTna BO6nu3u Tabnuyku
HU3LLEro YPOBHS BOAbI M MMEKOLLNM HAANMUCh: «BbiCcluas To4Yka NOBEPXHOCTU HarpeBa.

3.3.45 TpeboBaHusi K MOMOXEHUID BbICLLIEA TOYKM TOBEPXHOCTM HarpeBa U ee
yKasaTtensa He pacnpoCcTpaHSAITCA Ha YTUMNM3auMOHHbIE KOTMbl, KOTMbl C MPUHYOAUTESbHON
LMPKYNsUMen, aKoHOMan3epbl U naponeperpesaTenu.

3.3.5 MaHomeTpbl 1 TepMOMETPbI.

3.3.5.1 Kaxgblh KoTen AOoSMKeH MMeTb He MeHee [BYX MaHOMEeTpPOB, COeAMHEHHbIX
C NapoBbIM MPOCTPAHCTBOM OTAESbHbIMU TPYOKamMu C 3anOpHbIMK KnanaHamu Unm KpaHamu.
Mexgy MaHOMeTpOM u TpybKOM [OOSMKHbI YCTaHaBNMBATLCA TPEXXOAOBblE KpaHbl WK
KnanaHbl, NO3BOMSAIOLWME OTKMOYaTb MaHOMETpP OT KoTna, coobwaTtb ero ¢ atmocdepon,
npoAayBaTb COEANHUTENBHYIO TPYOKY N NPUCOEANHATE KOHTPOSIbHbBIN MaHOMETP.

3.3.5.2 OauH 13 MaHOMETPOB AOIMKEH ObITb YCTAHOBIEH HA NepegHEM OPOHTE KOTNa,
BTOPOW — Ha MOCTY yNpaBfeHus rMaBHbIMU MEXaHU3MaMu.

3.3.5.3 [1na KOTNOB C pacyeTHOM nNapornpoun3BOaUTENbHOCTLIO MeHee 750 Kr/y wu
YTUNU3aLMOHHbIX KOTIIOB JOMyCcKaeTcs ycTaHOBKa O4HOro MaHomeTpa.

3.3.5.4 Ha Bbixoge BoAbl U3 3KOHOMaK3epa AOSMKeH ObiTb YyCTAaHOBNEH MaHOMETP.

3.3.5.5 MaHoMmeTpbl AOMKHbI MMETb LWKany, AOCTaTOYHYK ANs mMapaBnnyecKoro
ucnbiTaHua KoTna. Ha wkane maHomeTpa [aBneHue, COOTBETCTBYyKLee pabovemy
AaBreHnIo Napa B KOTNe, AOMKHO ObiTb OTMEYEHO KpaCcHOW YepTOMN.

3.3.5.6 MaHoMmeTpbl, YCTaAHOBMEHHble Ha KOTMax, MAOMMKHbl OblTb  3alUULLEHbI
OT BO34ENCTBUA Tensa ropaumx NoBEPXHOCTEN KOTNa.

3.3.5.7 MaHomeTpbl OOMKHbI ObITb NOBEPEHBLI KOMMNETEHTHON OpraHn3auven.

3.3.5.8 [lMlaponeperpeBatenu U1  3SKOHOMaM3epbl  OOMKHbI  OblITb  CHaOXeHbI
TepMomMeTpaMn. Hanuume OUCTaAHUMOHHOIO KOHTPONSA TemnepaTtypbl  He UCKIYaeT
Heob6X04NMMOCTN YCTaHOBKM MECTHbIX TEPMOMETPOB.

3.3.5.9 TllokasaHua cpeacTB WHAUKAUUMW  BHYTPEHHEro [AaBNeHus ra3oTpyOHbIX
YTUNN3ALUMOHHbBIX KOTIOB LOMKHbI NIErKO CYUTLIBATLCHA CO BCEX MECT yrpaBreHus.

3.3.6 lpepnoxpaHuTerbHbIe KNanaHbl.

3.3.6.1 Kaxgbln KoTen AOSMKEH NMETb HE MeHee ABYX MPYKMHHbIX NpegoXpaHUTENbHbIX
KnanaHoB OAMHAKOBOW KOHCTPYKLMM M OOMHAKOBOro pa3mepa, ycTaHOBMEeHHbIX Ha bapabaHe,
Kak npaeuno, Ha obwem naTtpybke, U OAMH KranaH, YCTAHOBMEHHbIA Ha BbIXOAHOM
Konrnektope naponeperpesatens. [lpefoxpaHUTenbHbIA KnNanaH naponeperpesaTens
OOIMKeH OblTb OTperynupoBaH Takum obpa3om, 4TOObl OH OTKpbIBANCs paHbLue
npeaoxXpaHUTENbHOro KnanaHa, ycraHoBneHHoro Ha 6apabane.

[na napoBbix KOTNOB ¢ paboynm gasneHvem napa 4,0 MlMNa n 6onee pekomeHayeTcs
NPUMEHATL NpeaoXpaHUTENbHbIE KNnanaHbl MMMYSbCHOro AeNCTBUS.
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[na napoBbIX KOTMIOB C pacyeTHOM Maponpou3BoauTENbHOCTBID 750 Kr/u N MeHee,
napocbopHMKOB U He obBorpeBaeMblX  TOMMAMBOM  MapOreHepaTtopoB,  KOMMYECTBO
NnpeaoXpaHUTENbHbIX KnanaHoB MOXeT ObiTb CHWXEHO OO0 OOHOro, ecnm [OCTaTOYHOCTb
3aWwnTbl OT M3OLITOYHOrO OaBneHus noaTBepxaeHa oAobpeHHbIM Pernctpom aHanm3om
pucka.

3.3.6.2 CymmapHasa nnowagb f, Mm?, cBoOGOAHOrO npoxoga npeAoXpaHUTENbHbIX
KnanaHoB AofmkHa BblTb HE MeHee onpeaenseMon no popmMmynam:

AN HacblWeHHoro napa

G

f=k——: (3.3.6.2-1)
10,2py,+1
Ons1 neperpeToro napa
G v,
f=k—— /—", (3.3.6.2-2)
10,2py+1+f Vs
rae G =~ — pacyeTHasi NaponpoM3BOAUNTENBHOCTb, Kr/Y;
pyw — pabouyee gaenexue, MMa;
V, — ydenbHbin 00beM neperpeTtoro napa npuM COOTBETCTBYWOLWEM paboyem [aBneHun wu
Temneparype, M3/kr;
V. — yAenbHblii 06bEM HaCbILLEHHOrO Napa npw COOTBETCTBYIOLLEM AaBneHnun, M3/Kr;
k — KO3((PULMEHT rMapaBnmMyecKkoro ConpoTUBIEHUS, NPUHUMAaEMbIA PaBHbIM:

d/h npu h/d < 0,25;

1,25d/h npu h/d > 0,25;
d  — MVHUManbHbI AMaMeTp knanaHa, Mw;
h  — BbICOTa Nogbema knanaHa, MM.

OnameTp npenoxpaHUTENbHbIX MPYXUHHBIX KranaHoB OOIMKEH ObiTb He MeHee 32 u
He 6onee 100 mm.

Pernctp nocne cneunanbHOro pacCMOTPEHUs MOXET AOMNYyCTUTb KranaHbl C MEHbLUEN
nnowanbio NPOXoOHOro ceyeHusi, Yem Tpebyetca cdopmynamu (3.3.6.2-1) n (3.3.6.2-2),
€Cnv 3KcnepuMeHTanbHbiM nNyTem OyoeT [oKasaHOo, YTO MPOMYyCKHAd CNOCOOHOCTb 3TUX
KnanaHoB He MeHbLLE pac4YeTHON Naponpomn3BoaUTENBHOCTM KOTMA.

3.3.6.3 [Mnowaab cBoboaHoro npoxona npeaoxpaHUTEeNbHOro knanaHa,
YCTaHOBJIEHHOrO Ha HEOTKMIYaeMOoM naponeperpeBaTtene, MoXeT ObiTb 3a4TeHa B 00LLyHO
nnowagb npoxoda kKranaHoB, onpegensiemyto no dopmynam (3.3.6.2-1) mn (3.3.6.2-2).
OTa nnowagb AofmkHa cocTtaBndaTb He bonee 25 % cymmapHon nnowagn cBoBGOAHOro
npoxoaa KnarnaHoB.

3.3.6.4 [pegoxpaHuTenbHble KnanaHbl MapoBbIX KOTIOB AOMKHbI ObITb OTPErynMpoBaHbI
Ha AaBneHve Hadana oTKpbITMA He Gonee 1,03pp,q . Bo BCex cryyasx npefoxpaHuTenbHbIN
KnanaH gormkeH 6biTb HACTPOEH Taknum 06pa3om, YTOObI NPY MONTHOM OTKPbITUM U MaKCUMarbHON
Maponpon3BOANTENBHOCTM KOTSa He AOMycKaTb MoBbiLLeHVe AaBneHus 6onee 1,1pp,cy .

MpenoxpaHuTenbHble  KnanaHbl  [MaBHbIX  KOTSIOB W BCMOMOraTesbHbIX  KOTOB
OTBETCTBEHHOIO Ha3Ha4YeHUsi Mocne NoApbiBa AOMKHbI MOMHOCTBLIO NMPEKpaLLaTh BbIXOA Napa npu
nageHvn aaeneHus B Kotne He Hke 0,85 paboyero gaBneHus.

B nobom cnyyae gaBneHve Havana OTKpPbITUS NPeAOXPaHUTENBHOTO KranaHa He A0MKHO
npeBbilaTh pacyeTHOE AaBrneHne NnaponpoBoaa unn obopyaoBaHus, NOAKITHOYEHHOrO K KOTAY,
C YY4eTOM NaeHnsa AaBfneHns B NaponpoBoae.

3.3.6.5 Ha SKOHOMaun3epax OOIMKeH npegycmaTpmuBaTbCs NPYXUHHbIN
npegoxpaHnUTENbHLIN KnanaH guaMeTpoMm He MeHee 15 mMm.

3.3.6.6 [lpn pacnonoxeHun npeaoxpaHUTENbHbIX KranaHoB Ha obwem natpybke
nnowanb ero ce4yeHns SOrkHa CoOCTaBnATb He MeHee 1,1 cymmapHOW niowaan cBobogHOro
NnpoxoAa yCTaHOBIEHHbIX KrnanaHoB.
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3.3.6.7 [lnowagb cevyeHms NapooTBOAHOrO NaTpybka NnpegoxXpaHNTENbHOrO KranaHa u
NpUCoOeanHAEMON K HeMy TpyDbl JOMMKHA ObiTb HE MEHEE YABOEHHOW CyMMapHOM nnoLiaam
cBobOAHOro Npoxofa KnanaHos.

3.3.6.8 [1ns yoaneHusa koHOeHcaTa Ha Kopnyce KranaHa unmn Ha napooTBoasLLen Tpyoe,
€CINN OHa pacrnosioXeHa HUXKe KnanaHa, JormKHa OblTb NpegycMoTpeHa crnyckHasa Tpyba 6es
3anopHbIX OpraHos.

3.3.6.9 [lpegoxpaHuTenbHble KranaHbl AOMKHblI ObiTb COEAUHEHbI HEMOCPEACTBEHHO
C NapoBbIM MPOCTPAHCTBOM KOTna 6e3 3anopHbiX OpraHoB. YCTaHOBKa MoABosAlwmMx Tpyb
K NpegoxpaHuTenbHbLIM KnanaHam BHYTPW KOTMa He gonyckaetca. Takke 3anpeljaetcd
yCTaHOBKa Ha Koprycax npegoXpaHUTEsbHbIX KnanaHoB WM Ha UX natpybkax YCTPOWCTB
oTbopa napa Ans UHbIX HYXA.

3.3.6.10 YCTpOMCTBO NpeaoxpaHUTENbHbIX KNanaHoB AOMKHO ObiTb TakuM, 4YTOObl KX
MO>HO ObIN10 NoApPbIBATL NPY MOMOLLM AUCTAHLMOHHOIO NpMBoAa, NPMBOAUMOIO BPYYHYHO UINN
OT UCTOYHUKA 3HEprun. YnpasneHne kak MUHUMYM OOHUM U3 KranaHoB OOMKHO HaXoAUTbCH
B MecTe, rae NUCKNYeHa BO3MOXHOCTb NopaXeHUsa napom.

3.3.6.11 KoHCTpyKUua  npefoxpaHuUTenbHbIX — KnanaHoB  [OfKHa  gonyckatb  UX
nnomébupoBaHne unNM UMETb pPaBHOLEHHOEe JTOMY MpefoXpaHeHue, WCKYalllee
perynupoBaHue knanaHoB 6e3 Begoma obcryxmnBaroLLero nepcoHana.

Mpy>KnHbI npegoxpaHnTenbHbIX KnanaHoB OOSTKHbI ObITb 3alMLEeHbI
OT HENOCPEACTBEHHOrO BO3AENCTBUSA Napa U N3roTOBMEHbI, KakK U YNIOTHAIOLME NOBEPXHOCTH
cefern v KranaHoB, 13 TEMMOCTONKNUX KOPPO3NOHHOCTOMKNUX MaTepmnanos.

3.3.6.12 lNpenoxpaHnTenbHble  YCTPOWCTBA ra3oTPyOHbLIX  YTUIM3AUMOHHBLIX KOTJIOB
OOJDKHbI OTBEYaTb creayrwmm TpeboBaHNsIM:

.1 KOTnbl NOBEPXHOCTbIO HarpeBa 50 M? 1 Gonee AOMKHbI 0GOPyOOBAaTLCA OBYMS
npegoxpaHuTensHbIMU KnanaHamu. KoTnbl ¢ MeHbLLEn NOBEPXHOCTbIO Harpesa MoryT UMeTb
OAVH NMpeaoXpaHUTENbHbIN KnanaH;

.2 4toObl M3bexaTb HakoMneHus KOoHAeHcaTa, kKoprnyca npeaoXpaHUTENbHbIX
KnanaHoB AOJSKHbl CHabXaTbCA MOCTOSIHHbIM ApeHaxom B 6e3onacHoe Ans nepcoHana wu
MexaHu3mMoB MecTo. [lpeHaxHasn Tpyba He AormkHa MMETb OTCEYHOW apMaTypbl.

3.3.7 KnanaHbl pa3o0wuTenbHble U CTONMOPHbIE.

3.3.7.1 Kaxabi® KoTen QOofmkeH ObiTb OTAeneH OT BCEeX COeAMHEHHbIX C HUM
TpybonpoBOAOB pas3obWUTENbHLIMX  KNanaHamun, YCTAHOBIIEHHBIMW  HEeNoCPeaCTBEHHO
Ha KoTne.

3.3.7.2 [ns HeaBTOMaTU3MPOBAHHbIX CY4O0B, TPEDOYHOLLNX NOCTOAHHOrO HECEHMS BaXTbl
B MAlLUMHHOM OTAeneHun, pasobmTenbHble CTOMOPHblEe  KManaHvbl  OOSMKHbl - MMETb
ONCTaHUMOHHbIE NPUBOAbI ANs yNpaBneHus U3 Bcerga OCTYMHOrO0 MecTa, pPacnofoXKeHHOro
BHe MalUMHHOro otaeneHus. [onyckaeTcs NpUMEHEeHMEe KakK pPydHbIX AUCTAHLMOHHbIX
nNpuBOAOB, TaK U NPUBOJOB OT UCTOYHUKA IHEPTUN.

[ns aBTOMaTU3NMPOBAHHbLIX CYyA0B 3TO TpeboBaHne ABNAETCA peKOMeHOaTe bHbIM.

3.3.7.3 Ecnu Ha cygHe yCTaHOBMNEH OAMH rMaBHbINA KOTEN UM BCNOMOraTesbHbIN KOTenN
OTBETCTBEHHOro Ha3Ha4vyeHus C naporieperpesaTernem unu 3KOHOMan3epom,
TO naponeperpeBaTenb U 9KOHOMan3ep AOSMKHbI ObITb OTKMOYaEeMbIMU OT KOTNa.

3.3.7.4 TpeboBaHusa kK naponposogam wun TpybonpoBogam MpOAyBaHUSA  KOTSOB
nanoxetol B pasg. 18 yactu VIII «Cuctemsl n TpybonpoBoab!».

3.3.8 KnanaHbl npoayBaHus.

3.3.8.1 KoTtnbl, nx naponeperpesarteny, 3kKOHOMan3epbl U NAPOCOOPHMKN JOIMKHbI ObITb
CHabXeHbl yCTpoWCTBaMM [N  NpoAyBaHWA W, Npn  HeobXxoguMmocTu, KranaHamu
05151 ONOPOXKHEHUS.

KnanaHbl npoayBaHUA U ONOPOXHEHUS OOSKHblI YCTaHaBNMBaTbLCA HenocpenCcTBEHHO
Ha cTeHkax koTna. [lpu paboyem pasneHun meHee 1,6 MMa aTM knanaHbl MOryT
yCTaHaBnMBaTbCSA Ha NPUBAPHbIX (PACOHHbLIX NaTpybKax.
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3.3.8.2 BHyTpeHHMIA AnaMeTp KnanaHoB M TpyO HWXKHEro npogyBaHWsi OOMMKEH ObiTb
He meHee 20 u He bonee 40 mMm. [N KOTNOB C pac4eTHOW MNaponpou3BOAUTENBHOCTLIO
MeHee 750 kr/4 guameTp KnanaHoB 1 TpyO MOXeT ObiTb YMeHbLUEH 40 15 MMm.

3.3.8.3 B kotnax co cBo6OOHOM MOBEPXHOCTbIO WCNAPEHUS YCTPOWCTBO BEPXHErO
npoayBaHMs OOIMKHO obecneuvvBaTb yAaneHwe MeHbl W WramMa co BCeW MOBEPXHOCTH
ncnapeHus.

3.3.9 KnanaHbl oT60pa Npo6 KOTNOBOMK BOALI.

Ha kaxxgom KoTne crniegyeT npegycmaTpuBaTb HE MEHee OHOro KranaHa unv KkpaHa ans
oTbopa npo6 BoOAbl. YCTaHOBKa 3TUX KranaHOB MNM KpaHOB Ha Tpybax u natpybkax,
npegHasHa4YeHHbIX A58 UHbIX Lenen, He AonycKaeTcs.

3.3.10 KnanaHbl gna yganeHus Bosgyxa.

Ha koTnax, naponeperpeBaTensx W 3KOHOMan3epax [LOMKHbl ObiTb YCTaHOBMEHbI
B JOCTaTOYMHOM KONMYECTBE KnanaHbl UNu KpaHbl AN yoaneHns Bo3ayxa.

3.3.11 OTtBepcTUA ANA BHYTPEHHEro ocMoTpa.

3.3.11.1 KoTnbl AomkHbl OblTb 060OpydoOBaHbl fa3amMu Ofs OCMOTPa BCEX BHYTPEHHMX
noBepxHocten. Ecnu ycTpoMcTBO NnasoB HEBO3MOXHO, AOMKHbI OblTb NPeayCcMOTPEHbI
CMOTPOBbIE IHOYKN.

3.3.11.2 lopnoBuHbl N1a3oB OBanbHOW (OPMbl LOS/MKHbl UMETb pasMepbl B CBETY
He meHee 300 x 400 mm, Kpyrnon opMbl — He MeHee 400 Mm.

B oTgenbHbIX cnyyasix pasmepbl rOpfioBUH fa3oB OBarlbHOM OpPMbl MOTyT ObITb
ymeHbLueHbl Jo 280 x 380 mm, kpyrnon opmbl — Ao 380 mM. [OpfiOBUHBI Na30B OBasibHON
hopMbl Ha LUNMHOPUYECKUX CTEHKAX AOSMKHbI pacnonaratbCs Tak, YToObl MEHbLUNIA pa3mep
rOpfIOBUH HAXOAWNCS B NPOOOSIbHOM HanpasfeHuu.

3.3.11.3 [a30TpyOHLIE BEPTMKANbHBIE KOTIbI B panioHe pabo4vero ypoBHS BOAbl AOIMKHbI
UMEeTb Ha Kopryce Mo KpavHen Mepe ABa CMOTPOBLIX J1HOUKa, PacnofioXeHHbIX ApYyr NpoTUB
Apyra.

3.3.11.4 Bce 4acTu KOTNOB, NPENATCTBYOLME NN 3aTpyaHsoWmMe cBo6OOHbIN JOCTYN K
OCMOTP BHYTPEHHMX NOBEPXHOCTEN, OOIMKHbI ObITb CbEMHbBIMMU.
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3.4 KOTNbl-MUHCUHEPATOPbDI

3.4.1 Hactosawume TpeboBaHMA pacnpOCTPaHATCA Ha CyaoBble BCMOMOraTesnbHble
KoTnoarperaTtbl, UCMOMb3yeMble ANA CKUraHus Mycopa, HeTAHbIX OCagKkoB M OCTaTKOB
C TemnepaTypon Bcnbliwwku Bbiwe 60 °C.

3.4.2 PacyeTbl Ha MPOYHOCTb M TpeboBaHMA K KOHCTPYKUUKW, apmaType, TOMOYHbIM
yCTpoMCTBaMm, ynpaBneHuto 1 3awmTe npmeeneHsl B pasg. 2 — 5.

3.43 Cwucremsbl aBTomMaTtmsauum KOTMOB-MHCMHEPATOPOB ¢ 6e3BaxTeHHbIM
obcnyxmBaHmeM M UX  3NeMeHTbl  AOfKHbl  OoTBeyaTb TpeboBaHuaM  4vactm XV
«ABTOMaTM3aALMAY.

3.4.4  [na cxkuraHus mycopa n HebTSHbIX OCaAKOB M OCTaTKOB [OMKHA, Kak NpaBusio,
npeaycMaTpuBaTtbCs cneumnanbHaa kamepa, oTeedvarowas cregyowmm TpeboBaHmaM:

.1 Kamepa pomkHa ObiTb OTAeneHa OT TOMKM KOTMa WM MNOSMHOCTbIO dhyTepoBaHa
MaTepuanom, CTOMKUM K XUMUYECKOMY BO3AENCTBUIO NPOAYKTOB CropaHus;

.2 KaHanbl, coeguHsoLme TOMKy C KaMepou, AOMKHbl ObITb JOCTAaTOYHOIO CeYeHMs.
Bo Bcex cnyyasix paboyee faBneHve B kamepe He OOSMKHO MPEBbIWAaTh AaBrEeHMs B TOMKe
6onee 4yem Ha 10 %;

.3 DOMKHO OblTb YCTAHOBIEHO NpPedoXpaHuUTErNbHOEe YCTPOWCTBO, cpabaTtbiBatoLliee
npu npeBbilleHMn pabodero paeneHuss 6onee yem Ha 0,02 MMa. MNpepoxpaHutensHoe
YCTPOWCTBO AOMKHO UCKNIOYaTb BbIBPOC NnameHn B MalMHHO-KOTENbHOE OTAENEHNE;

4 cymmapHas nnowagb cBob6oOHOrO npoxoda NpeAoXpaHUTENbHOro YCTPOMCTBA
[0ImKHa ObITb He MeHee 115 cm? Ha 1 M2 06beMa, Ho He MeHee 45 cm?. [lonyckaeTcsa CxKuraTtb
MYCOp B Kamepax, pacrnofioXXeHHbIX B OTHEBOM NpPOCTpaHCcTBe KoTna. KoTnbl-MHCUHEpaTopbl
OOMMKHbI  obopyaoBaTbCA  3arpy304HbIM  YCTPOWMCTBOM  C 3aMOPHbIMU  KPbILWKaMW,
obopynoBaHHbIMM  BIIOKMPOBKOW,  UCKMOYalLWen UX O[HOBPEMEHHOE OTKpblBaHMe.
Ha koTnax-MHcuMHepaTopax, He MMEeLWMX 3arpy304HOro YCTPOWCTBA, [OIMKHA ObiTb
BbINOSIHEHA BIOKMPOBKA OTKPLITUA 3arpy304HOro foka Nno TemnepaType B Kamepe CXUraHus,
NCKNoYatoLasa camoBOCiaMeHeHne Mmycopa npu 3arpyske.

Ecnn umetotcs orpaHMyeHnsa B OTHOLLEHUM 3arpyXaemoro matepuana, To 3To crnegyet
yKasaTtb B npegynpexaatoLlen tabnumuke.

3.4.5 CxuraHme HedTAHbIX OCagKOB W  OCTATKOB AOIMKHO, Kak npaBuno,
npovM3BOAUTBCS  4Yepe3  crneumanbHO  MpegHasHayYeHHyl  And  3TOro  CUCTEMy.
[onyckaeTcs ncnonb3oBaHMe CUCTEMbI NOAAYN TOMMBA M TOMOYHOMO YCTPOMCTBA KOTNa Ans
CXUraHus HePTAHbIX OCaZKOB M OCTATKOB Npw ycrioBun obecneyeHnsi 6e30bIMHOrO ropeHus.

3.4.6  KoTnbl-MHCMHepaTopbl AOMKHbI  06opyaoBatbCa  A(PPEKTUBHON CUCTEMOM
CaXXEOUUCTKMN.
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3.5 KOTJ1bl C OPFTAHUWYECKMMWU TENNTOHOCUTENAMU

3.5.1 TpeboBaHusa HacTosAWen rnaebl PACNPOCTPAHAITCA Ha XUOKOCTHblE KOTMbI
C OpraHM4ecKMMn TENNOHOCUTENAMMN.

3.5.2 OOwme nonoxeHns, Kacawlwmecs OCBUAETENbCTBOBAHUN, TEXHUYECKON
OOKYMEHTaLMK, M3roTOBMEHUS WU HOPM pacdeTa Ha MPOYHOCTb, U 06wwne TpeboBaHus
n3noxeHbl B pasg. 1,2mne 3.2.1,3.2.6 —3.2.10, 3.2.12, 3.2.13.

Mpn aTOM, HeszaBucMMO OT paboyero p[aBneHWs, MWHMManbHOE pacyeTHoe
AaBreHne ons KoTnoB, paboTaloLwmnx Ha OpraHNYeckom TennoHocuTene, AOMKHO COCTaBNATbL
He meHee 1,0 MIa, a Aana UWUCTEpH, codepXalwmx OpraHU4Yecknin TensoHoCUTenb —
He meHee 0,2 Mla.

3.5.3 KoTnbl, kKak npaBuno, OOMKHbI pacnonaraTtbCa B OTAESbHbIX MOMELLEHUSAX
C BbITSDKHON BEHTUNsILUMEN, obecneyvmBaioLlLlen B HAX HE MEHEE, YeM LLUECTUKPaTHbIN 0bMeH
BO3[yxa B yac.

[Mpn MHOM PacnonNOXeHUN MeCTO YCTAHOBKM KOTSIOB JOSMKHO BbiTb OGHECEHO NpUBapHbLIM
KOMWHICOM BbICOTOM He MeHee 150 mMm, 060opyaoBaHHbIM ApEeHaXHbIM TpPyOonpoBOAOM
B 3aKPbITYIO LIMCTEPHY.

3.5.4  KOHCTpyKuMsi KOTna [OOrfbKHa  UCKYaTb  BO3MOXHOCTb  MOBbILLEHMWS
TemnepaTypbl CTEHKM TPYOKM CO CTOPOHbI TENSOHOCUTENS B NMOOOM YacTu KOTna Bbile
O0NyCTUMON.

3.55 Kaxkgbin koTen JOImKeH MMEeTb:

.1 3anopHyl apmaTypy CO CTOPOHbI BXOA4a W Bbixoda TEeNNOHOCUTENS;

.2 HE MeHee OOHOro TMPYKMHHOMO NPeaOXPaHUTENBHOrO KranaHa MnoSIHOCTLHO
3aKpbITOro TMna. CymmapHas nponyckHas CNocoBHOCTb YCTaHOBMNEHHbIX
npeaoxpaHUTenbHbIX KnanaHoB AOrmkHa OblTb, MO KpanHen Mepe, He MeHee MnpupocTa
obbema TennoHocuMTeNns B KOTNE MpuM  MakCUMarnbHOW MHTEHCMBHOCTM oborpesa.
[dnameTp ycnoBHOro npoxoga knamnaHoB OOMKeH ObiTb He MeHee 25 n He 6onee 130 mm.
[aeneHue cpabaTtbiBaHNSA NMpeaoxXpaHUTENbHOrO knanaHa He gormkHo 6onee vyem Ha 10 %
npeBbllaTb MakcMmarnbHoe paboyee aaBneHue;

3 MaHOMeTp;

4 BO3MOXHOCTb MOMHOMO OMNOPOXHEHUS;

.5 nasbl nnu noYKM 4na ocMoTpa TOMKK KOTra Ha XXUOKOM TONnuee;

.6 nasbl 4na ocmoTpa MOBEPXHOCTU HarpeBa YTUNU3ALUOHHOIO KOTMa CO CTOPOHbI
BXOZa 1 BblxOAa rasos;

g YCTaHOBIMEHHYIO Ha BUOAHOM MecTe (PpMeHHY0 A0CKy cornacHo 3.2.12;

.8  TOMKW BCNOMOraTesibHbIX KOTMOB M MPUEMHbIE Kamepbl YTUIM3aUMOHHBIX KOTIOB
OOIDKHbl  CHabXaTbCA  ApPEHaXHbIMWM  YCTPOMCTBAMM U CUTHanuMsaumen npoTevek
TennoHocuTens.

3.5.6 K Kotnam, uMeWUM 3MeKTPUYECKUN MOLOrpeB, MPUMEHSIOTCA Te Xe
TpeboBaHus, YTO 1 K KOTNaM Ha XWUOKOM TOMnmBee.

3.5.7 Kaxgbll YyTUNN3AUMOHHBIN KOTEN W KOTEN Ha XWOKOM TOMNMBE [OOSKEH
obopynoBaTbCs 3PPEKTUBHON CUCTEMOW CaxeobayBKM.

3.5.8 CoeguHeHus koTenbHbIX TPYO ¢ bapabaHamn 1 KonnekTopamu SOSMKHbI ObiTb
CBapHbIMN.

3.5.9 Ha koTtnax gomkHa NpUMeHATLCA apMaTypa CUIb(OHHOro Tuna.

3.5.10 Kotnbl gomkHbl 6biTb 060pyAOBaHbI TEMNEPaTYPHbIMK AaTYMKaMM Ha BbIXO4e
rasoB, cMrHanmsaumen o noxape u 3awuTon No NpeaenbHOMY 3HA4YeHUO TemnepaTypbl Ha
BbIXo4e TennoHocuTens.

3.5.11 PerynupoBaHve TemrnepaTypbl TENIIOHOCUTENSA HA BbIXOAE U3 YTUMU3aLMOHHBIX
KOTNOB [OIKHO BbIMOMHATLCA HE3aBUCMMO OT pexmma paboTbl gBuratenen nyTem
M3MEHEHMS KONMYecTBa MNOCTYMNalLWMX BbIMNYCKHbIX rasoB wWnNuM  nytem nepenycka
OpraHM4yecKkoro TenNOHOCUTENS Ha cneunanbHbl oxnaguTensb.
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Mcnonb3oBaHne perynupylowmx 3acrioHOK AonyckaeTcsi Ansi KOTAOB  C riagknmu
TpyOamu, npn 3TOM CKOPOCTb ra3oB He JomKkHa ObiTb MeHee 10 m/c.

[ormkHO npegycmaTpuBaTbCa  YCTPOWCTBO, Mpekpaljalollee MocTynneHne rasos
B YTUNM3aUMOHHbIA KOTen npu cpabaTtbiBaHUM aBapuiHOW 3awwmtbl 63 HeobxogmMmocTu
N3MEHEHMS pexnma paboTbl gBuraTens.

Mpn ycTtaHoBKe Ha cygHe AOByx W 6Gonee paBuratenem Takoe YCTPOWCTBO MOXET
He npegycMaTtpuBaTbCs.

3.5.12 KoTnbl C OpraHM4YeCcKMMU TENIOHOCUTENAMM AOMMKHbI OblTb 060pPYyAOBaHbI
aBTOMaTU4YeCKUMU perynatopamu ropeHusi, 3BYKOBOM W CBETOBOW CUrHanusaumemn
B COOTBETCTBUU c Tabn. 4.3.10 yactm XV «ABTOMaTM3ALUSAY, OnoKMpoBKon,
npegycmoTpeHHon B 5.3.2, 1 3awmTon B cooTBeTcTBUm € 5.3.3.

Kpome TOro, gormkHa 6biTb NpeaycMoTpeHa 6oKMpoBKa 3anycka TOMOYHOro YCTPOMCTBa
npy HepaboTaloLWmMX UMPKYNSALNOHHBIX HACOCax.

[Ona yTunmsaumoHHbIX KOTMOB B Cflydae Hayana uMx oborpeBa npu OCTAHOBIIEHHbIX
LMPKYNSILMOHHBIX HAcocax AoJMKHa ObiTb NpegyCMOTpeHa curHanmsaums.

3.5.13 YTunusaumoHHble KOTNbl 4OMKHbI ObITb 000PYAOBaHbI CTALMOHAPHOWM CUCTEMOM
noxxapoTylweHusi. [lonyckaeTcss NpMMEHEHME CUCTEM OpOLUEHNS OONbLUMM KONMYECTBOM
Boabl. [@3oxog nog YTUNU3AUMOHHBIM KOTIIOM OOfMKeH ObiTb 06opyaoBaH OpeHaXKHOW
cuctemoin, obecneymBaloLLLe OTBOA 3TOW BObl, UCKMOYasa ee nonagaHue B ABUraTenb.
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4 YNPABNEHUE, PEINYJINPOBAHUE, SALLUUTA U CUTHAJTU3ALIUA KOTIIOB
4.1 OBLUME MNMOJNOXEHUA

411 TpeboBaHnsa HacToOSALEro pasgena pacrnpoCTPaHSIIOTCA Ha MapoBble KOTMbl U
KOTNbl C OpraHM4yeckuMu TennoHOCUTENsMW, NpefHasHayYeHHble A9 UCMOMb30BaHUA Npu
NMOCTOSIHHOM BaxTE€HHOM OBCNY>XMBaHWMW.

TpeboBaHus K ynpaBneHuio, perynmpoBaHuio, 3auTe 1 CUrHanmsauunm KoTrnoB B COCTaBe
aBTOMATM3MPOBAHHbIX KOTENbHbIX YCTAHOBOK C 6e3BaxTeHHbIM 00CNY>XMBAHWEM U3IOXEHbI B
4.3 yactn XV «AsTomaTtusaumsa» un 4.2.3.1 yactu VI «lpoTuBonoxapHasg samrar.

4.1.2 Cwuctembl aBTomMaTM3auuMu, WX dfEeMeHTbl U YCTPONCTBA AOMKHbI OTBEYaTb
TpeboBaHusM pasd. 2 n 3 yactn XV «ABToMaTtm3aums».
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4.2 PEFT'YNIMPOBAHUE

4.2.1  KoTnbl Ha XWAOKOM Tonnuee (rnaBHble M BCMOMOraternbHble OTBETCTBEHHOMO
HasHayeHus!) OO0SKHbl OblTb 0BOpyAOBaHbl aBTOMATUYECKUMM PEerynsaTopamm ropeHust.
MapoBble KOTNbl Ha XWOKOM TOMMMBE OOSMKHbI ObiTb 06OpPYyAOBaHbl Takke perynaropamu
nUTaHnA.

[nga apyrnx KOTNOB 3TU PerynaTopbl PEKOMEHAYIOTCS.

4.2.2  Perynsartopbl OOIKHBbI obecneumBaTtb yCTON4YMBOE nogaepxxaHue
YCTAHOBMEHHbLIX MapamMeTpoB B 3aJaHHOM [uarnasoHe MapoBblX UMM TennoBbIX
(N9 KOTNOB C OpPraHNYECKUMM TENITOHOCUTENSMU) Harpy3oK.
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4.3 3ALLUTA

4.3.1 Bce KOTMbl, 3a WCKMIOYEHMEM KOTMOB C UCKYCCTBEHHOW LMPKynauuen,
YTUMM3aLMOHHbBIX  KOTMOB, KOHCTPYKUMSI KOTOpbIX AonyckaeT paboty ©6e3 BoAbl,
a TakxKe KONMeKTOPOB BTOPbIX KOHTYPOB ABYXKOHTYPHbIX KOTSI0B, AOMKHbI 6bITb 060pyaoBaHbI
HEOTKITI0HaeMOoWn 3aLUUTON Mo HU3LLEeMY YPOBHIO BOAbI B KOTIE (cM. 3.3.4).

4.3.2 KoTnbl € aBTOMAaTU4ECKMMW TOMOYHbIMM  YCTPOMCTBAMM  OOSKHbI  OblTb
0bopyaoBaHbl 3aLLMTON B COOTBETCTBMM € TpeboBaHmsiMn 5.3.
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4.4 CUTHANMU3AUNA

441 MecTHble MOCTbl YynNpaBneHUs KOTNOB C aBTOMAaTUYECKUMWU perynaropamu
NATaHMS W aBTOMATMYECKMMW TOMOYHbIMKM  YCTPOWCTBaMM OOSMKHbI  06opyaoBaTbCs
YCTPOWCTBaMM Bbl4ayn 3BYKOBbIX W CBETOBbIX aBapuUMHO-NpeaynpeauTenbHbIX CUrHanoB
B cooTBeTCTBUMN C 4.4.2 1 4.2.3.1 yacTu VI «[poTrBonoxapHasa 3alumta.

4.4.2  3ByKoBasi U CBETOBas CUrHanu3auusa JOMKHa eNCTBOBaTb:

NPV NOHWXEHWUU YPOBHS BOAbI A0 HWXHEro NpeaeribHoro;

npw NOBLILLEHUN YPOBHA BOAbLI 40 BEPXHErO NpeaesibHoro;

npy HEUCnpPaBHOCTAX B CUCTEMAaxX aBTOMATUYECKOro perynupoBaHUs M YCTPONCTBaX
3alWnTbl, B YACTHOCTU, NPU MCHE3HOBEHUN ANEKTPONUTAHWS;

npyv HEUCNPAaBHOCTAX TONOYHbIX YCTPOUCTB (CM. 5.3.3);

npy BO3HMKHOBEHUW MoOXapa B rasoxone KoTna.

4.43 CurHanumsauus o HWKHeMy npegenbHOMY YPOBHIO  [OIDKHA HauuMHaTb
OencTBoBaTb paHblUe, YEM YCTPOMCTBO 3aLUNTDI.

4.4.4 [omkHa npegycMaTpuMBaTbCs BO3MOXHOCTb OTKITHOMEHUSA 3BYKOBOrO CuUrHana
BPYYHYIO nocrie ero cpabartbiBaHuS.

44,5 B KoTnax c BbICOKMM PUCKOM MoXapa B KaHanax nogadm Bo3gyxa K KOTNy u
B KaHanax yxoasLmx ra3oB AOMKHbI OblTb NpeayCMOTPeHbl CPeACTBA ANs NOAAYM CUrHanoB
TPEBOrM Ha paHHen cTagum pasBUTUS NoXxapa.

K KOoTnam C BbICOKMM PWCKOM MOXapa B KaHane nogayn BO3gyxa OTHOCATCS KOThbl,
obopyaoBaHHble TennoobMeHHbIMM annapaTtamMu pPoTauUMOHHOIO TuMa C BpalialowumMmucs
NOBEPXHOCTAMU Harpesa, MOABEPXKEHHLIMW MNOMNEPEMEHHOMY BO3OEWCTBUIO BO3dyxa WU
yXOOSALLMX ra3oB.

K koTnam C BbICOKMM PUCKOM MNoXapa B KaHanax yxogslwmMx ra3oB OTHOCATCS KOTbl,
obopynoBaHHble TENOOOMEHHbIMIU annapaTtaMu NS HarpeBa yxoasawmMMy rasamm Bo3gyxa
Unu BoAbl, HAaNpPUMep, 3KOHOMan3epamm UM BO3AyxXonogorpesaTensiMmu.
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5 TONOYHbIE YCTPOUCTBA KOTNOB, PABOTAIOLLUX HA XXMAKOM TOMNUBE

5.1 OBLUME NONOXEHUA

5.1.1 OO6wue nonoxeHus, KacawLmMecss TEeXHUYECKOro HabniaeHUs, TEeXHUYECKOon
OOKYMEHTauun, W3rotoBneHus, n obwme TpeboBaHus, npeabsBnsiemMble K TOMNOYHbIM
yCTponcTBaMm, U3noxeHol B pasg. 1.

5.1.2 Bce ob6opynoBaHue, uncnofb3yeMoe B TOMOYHbIX YCTPOWCTBAX: HaCOChI,
BEHTUNATOPbLI, ObICTPO3anopHbIe KnanaHbl U 3NeKTPONpUBOLbI — AOMKHO ObITb 0406pEHHOIO
Pernctpom Tmna n 13rotoBneHO NoA4 TexHUYeckuMm HabniogeHwem Pernctpa wnu gpyroro
KOMMNETEHTHOro opraHa, npusHaHHoro Peructpom.

YcTponcTtea perynmpoBaHns, 3awmTbl, GIIOKMPOBKN M CUrHaNM3auumn OOMKHbI OTBeYaTb
TpeboBaHusm yactn XV «ABTomaTusaumsa».

5.1.3 Onektpunyeckoe 00OOpydoBaHME TOMOYHbIX YCTPOWCTB [AOJDKHO OTBeYaTb
TpeboBaHuaM YacTn XI «BnekTpmuyeckoe o6opynoBaHMEY.

5.1.4 Tonnueo, npMMeHsemoe ONs KOTMOB, AOIMKHO MMETb TeMnepaTtypy BCrbILIKK
B cootBeTCcTBMM C 1.1.2 yacTtun VII «MexaHn4yeckne yCcTaHOBKMY.

5.1.5 Tpy6bonpoBoabl W apmartypa TOMOYHbIX YCTPOWCTB [OOIDKHbI OTBEYaTb
TpeboBaHuam YacTtu VIII «Cuctembl n TpybonpoBoabI».

5.1.6 [Ons HabniogeHust 3a nNpoueccoM TOpeHMst B TOMKE KOTMOB  AOJSKHbI
npegycMaTtpuBaTbCA CMOTPOBLIE YCTPOMCTBA.

5.1.7 [Ons TyweHuns 3ananbHUKOB PYYHOrO pPO3XuUra OOIDKHbI MpedycMmaTpuBaTbCs
COOTBETCTBYIOLLME YCTPONCTBA.
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5.2 ®OPCYHKMH

5.2.1  KoHcTpyKumnsa hopCyHOK AofmKHa obecneymBaTb BO3MOXHOCTb PErynmpoBaHnst
pasmepa u bopmbl hakena.

5.2.2 [Onsa dOpPCYHKNM C NEpEMEHHON MNPOU3BOAUTENBHOCTLIO  OOMKHA  ObiTb
obGecnevyeHa BO3MOXHOCTb perynMpoBaHWs Nodayn Bo3dyxa, Heobxogumoro Aans
noagepXXaHusi ropeHus.

5.2.3 [MpreMHble 0TBEPCTUSA KOTEMbHbIX BEHTUNATOPOB pEKOMEHAyeTCs 3amLaTtb OT
nonagaHus B HAX BNaru n NOCTOPOHHUX NPeaMETOB.

5.2.4  [JomkHbl OblTb NPegyCMOTPEHbl KOHCTPYKTMBHbIE MEpbl, WCKMoYaloLlwme
BO3MOXHOCTb MOBOPOTa M CHATUA (POPCYHOK M3 paboyero nonoXxeHws OO npekpalieHus
nogayu K HAM Tonnuea.

5.2.5 T[pn ucnonb3oBaHUU OPCYHOK C MapoOBbIM WNU BO3OYLUIHLIM pachblfieHneM
TONNMBA OOSMKHbI ObITb NPegyCMOTPEHbI KOHCTPYKTUBHbBIE MEpbI, UCKNoYatoLwmne nonagaHve
BO34yxa Wnun napa B TOMMMBO N HA0BOPOT.

5.2.6  [pn nogorpese KOTENbHOrO TOMMMBA AOMKHbI ObITb NPUHATHI KOHCTPYKTUBHbIE
Mepbl, NCKnoyaroLme ero neperpes B nogorpeBaTensx npu CHWDKEHUN
Naponpoun3BOAMUTENBHOCTM KOTNA UM OTKITFOYEHUN POPCYHOK.

5.2.7 B mecTax BO3MOXHbIX yTe4yek Tonnmea AOMKHbI ObiTb NpegyCMOTpeHbl NOAA0HbI.
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5.3 ABTOMATUYECKME TOMNOYHbIE YCTPOUCTBA

53.1 TpeboBaHna HacTosien rnaBbl PacrnpoOCTPaAHAOTCS Ha aBTOMaTU4YecKue
TOMOYHbIE YCTPOWCTBA MApPOBbIX KOTMOB M KOTIOB C OPraHMYecKMMU TEeMNSIOHOCUTENSIMMU,
KOTOpble NpegHasHayveHbl ANns UCMOSb30BaHUA C MOCTOSAHHBIM BaXTEHHbIM 0BCNYyXMBaAHNEM.

5.3.2 TonoyHble yCTpoWCcTBa OOSMPKHbI UMETb GIIOKMPOBKY, AOMYCKAMOLYH nogady
TONMMBA B TOMKY KOTNa TOMbKO MPWU CreayoLwmx YCroBUsIX:

.1 dopcyHka HaxoauTcs B paboyem NonoxeHuu;

.2 NuTaHWe NodaHo KO BCEMY dneKTpuyeckomy 060pyaoBaHuMIo;

.3 3aBepLleHa BEHTUNALMSA TOMKM;

4 3ananbHas @QopcyHka paboTaeT, WM BKOYEHO 3NEeKTpUYeckoe 3axuraHue
(Mpn po3Xxunre 0CHOBHOM (POPCYHKN);

.5 ypoBeHb BOAbI B KOTE BbiLLE HWKHEro NpeaenbHOro (4518 napoBbIX KOTMOB);

.6 NOTOK TenmoHocuTens Yyepes KoTen B npedenax HOpMbl (ANA NapoBbiX KOTMOB
C NPUHYAMTENBHOW LUPKYNALMEN U KOTIIOB C OPraHNYeCKUMM TENSIOHOCUTENAMM).

5.3.3 TonoyHble ycTponcTBa [AOMKHbI ObiTb  060pyaoOBaHbl  HEOTKMYaeMOoWn
3awmTon, cpabaTtbiBalowen B TevyeHne He bonee 1c¢ (ona 3ananbHOM POPCYHKM —
He 6onee 10 c) n aBTOMaTUYECKN NpeKpaLLaloLwen nogady Tonnmea K opcyHke B Criyyasx:

.1 npekpaLlleHua nogaymn Bo3gyxa B TOMNKY UM HEAOCTATOYHOIO ero Hamnopa;

.2 obpbiBa hakena OpCyHKM;

.3 DOCTWXKEHWUS HWKHEro npeaeribHOro YpoBHS BOAbl B KOTIE;

4 yMeHbLUEeHUSA NoToKa TENSIOHOCUTENS HWXe MWHMManbHO AOMYyCTUMOro npegena
(Bna napoBbIX KOTMAOB C MPUHYAMTENbHOW LMPKYNAUMEN W KOTNOB C OpraHUYecKnummn
TEnnoHocuUTEnNaMn).

534 MNpekpaweHne nogaym TOMMAMBA [LOSMKHO MNPOU3BOAUTLCA  C MOMOLLLHO
ABYX CaMO3aKpbIBalOLLMXCA MOCNeaoBaTeNbHO BKOYEHHbIX KranaHoB WM C MOMOLLbIO
OQHOro KranaHa, €ecnv BCEe LMCTEpHbl, M3 KOTOPbIX NPeaycMOTPeH NOABOA TOMMMBa,
pacnonoXeHbl HUXKe TOMOYHOro YCTPONCTBA.

5.35 Tono4yHble yCTpoUCTBaA A0SPKHBI UMETb CPeaCTBa KOHTPONSA Hanuuns dakena y
OPCYHKN. JTM CpencTBa [OOSMKHbI pearMpoBaTb TONMbKO Ha paken KOHTponMpyemomn
POPCYHKMN.

5.3.6 [Mpon3BoANTENbHOCTL  3ananbHOW  (POPCYHKM  OOrmkHa  ObiTb  TakowW,

4YTOObI hOPCYHKa CaMOCTOATENbHO HE MOrMna AepXKaTb NapoBOW KOTen noj AaBreHueM npu
MOSIHOM npeKpalleHnn pacxoga napa (4ns KOTMOB C OpraHM4YecKMMU TEMnOHOCUTENAMM —
npv pabo4yen TemnepaType TENIOHOCUTENSA B Cryvae OTKIoYeHNs Bcex notpebutenen).

Mpn ogHoBpemeHHoN paboTe 3ananbHOWM M OCHOBHOW (POPCYHOK M cpabaTbiBaHMU
3aWnTbl B criyyasx, ykasaHHbIx B 5.3.3, 3ananbHasi popcyHKa A0SKHA npekpawaTtb paboTy
OAHOBPEMEHHO C OCHOBHOMW.

5.3.7 ABTOMaTUYECKME TOMOYHbIE YCTPOMCTBA rMaBHbIX KOT/IOB M BCNOMOraTenbHbIX
KOTNOB OTBETCTBEHHOIO Ha3HaYeHUs1 LOMKHbI obecneynBaTb BO3MOXHOCTb YNpaBrieHns nMn
BPYYHYl0. Py4yHOe ynpaBrneHue OOMmKHO npegycmaTpuMBaTbCA HENOCPEOCTBEHHO Yy KoTna.
Mpn atom Bce 6nokupoBku, Tpebyemble 5.3.2, n 3awwmta, npegycMoTpeHHas 5.3.3,
OOIMKHbI PYHKLMOHMPOBATD.

5.3.8 [omkHa npegycmaTpmBaTbCA  BO3MOXHOCTb — OTKIHOYEHMSI  TOMOYHOro
YCTPOWCTBA C ABYX MECT, OOHO U3 KOTOPbIX OOMKHO ObITb PacrnofioXeHO BHE KOTENbHOro
NMoMeLLEHMS.
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6 TEMNOOBMEHHbBIE AMMAPATbI U COCYAbI NoA4 AABJIEHUEM

6.1 OBLWME NONOXKEHUA

6.1.1 OOwue nONoXeHus, KacawLlMecs OCBUMAETENbCTBOBAHUA, TEXHUYECKOM
AOKYMEHTauun, W3roToBfneHusi, maTtepuanos, U obwwue TpeboBaHusA, npeabsBnsemble
K cocydam v TennoobMeHHbIM annapaTam, a Takke HOPMbl pacyeTa Ha NPOYHOCTb U3MOXEHbI
B pasg. 1 u 2 (kpome 2.2.1.4).

6.1.2 OnemeHTbl TennoobMeHHbIX annapaTtoB W COCYAOB NO4 [OaBriEHMEM,
conpukacarwmecs c 3abopTHOM BOOOW WMAW  OPYIMMW  arpecCuMBHbIMKM  Cpedamu,
OOJDKHbI M3rOTOBMATECA M3 KOPPO3UMOHHO-YCTOMYMBBLIX MaTepuanoB WNM  cHabxaTbecs
3aLMTON OT KOPPO3UMU.

6.1.3 TennoobmeHHble annapatbl U COCydbl MOA4 OABIEHMEM [OOIMKHbI COXPaHATb
paboToCnoCOBHOCTL B YCNOBUSX OKpYXalLWen cpegbl, npuBedeHHbix B 2.3 4actu VI
«MexaHunyeckune ycTaHOBKMN Y.
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6.2 TPEBOBAHUA K KOHCTPYKLUUN

6.2.1  Hacocyabl n TennooGMeHHble annapaTtbl pacnpocTpaHaoTes TpeboBanns 3.2.1,
3.2.2,3.2.4,3.2.6,3.2.7, 3.2.9, 3.2.10 1, ecnun Heobxoanmo, TpeboBaHus 3.2.13.

6.2.2 B HeobxoguMmbIxX crnyyasix KOHCTPYKUMA OOMmkHa obecrneumBaTtb BO3MOXHOCTb
TEennoBbIX YASTMHEHU KOpNyca U OTAENbHbIX YacTen TENTO0OOMEHHbIX annapaToB 1 COCYAOB
nog AaBreHnemM.

6.2.3 Kopnyca Tennoo6MeHHbIX annapaToB 1 COCY40B MNOA AaBNIEHNEM OOMKHbI UMETb
nanbl AN HagEeXHOro KpenneHus ux K pyHaameHTam. B HEOOXOAMMBIX Cry4vasiX OOIDKHO
npegycMaTpuBaTbCs BEpPXHEE KpenneHue.

6.2.4  [ononHutenebHble TpeboBaHust npueegeHbl B 4.4 dactm VIl «MexaHun4yeckne
YCTaHOBKM».

6.2.5 [1na ocMoTpa BHYTPEHHUX NOBEPXHOCTEN TENNOOOMEHHOro annapara 1 cocyaa
nog, AaBneHneM OOMKHbI nNpedycMmaTpmBaThbes nasbl. Ecriv yecTponcTBo na3oB HEBO3MOXHO,
B COOTBETCTBYIOLUMX  MecTax HeobxogumMo  NpeaycMOTpeTb  CMOTPOBbIE  JIHOYKW.
Mpu gnuHe TennoobMeHHOro annapaTta u cocyga nog gaesneHvem 6onee 2,5 M cmMoTpoBble
MOYKN AOMKHbBI NPeaycMaTpmBaTbCcs ¢ 060UX KOHLIOB.

YCTpOMCTBO CMOTPOBBIX S1a30B U NIOYKOB He TpebyeTcsa Npy pa3bopHOM KOHCTPYKLUKN UK
NPy NONTHOM UCKIMIOYEHUN KOPPO3UM U 3arpsi3HEHNS BHYTPEHHNX CTEHOK.

B TennoobmeHHbIX annapatax W CoCydax, KOHCTPYKLUMS KOTOPbIX WCKNYaeT
BO3MOXHOCTb OCMOTpa Yepes nasbl U NIH0YKM, YCTPONCTBO NOCNeaHNX He obsi3aTensHo.

Pasmepbl ropnoBuH fa3oB ykasaHbl B 3.3.11.2.
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6.3 APMATYPA U KOHTPOJIbHO-USMEPUTEJIbHbBIE NMPUBOPDI

6.3.1 Kaxgbin TennooOMeHHbI annapaT W cocyd NoAa  AaBfeHueM  unu
HeoTKIYaemMble  UX  rpynnbl  JOMMKHbI  BblTb  O0BOpyAOBaHbl  HEOTKYaeMbIMU
npeaoxpaHuTernbHbIMU KnanaHamu. Mpu Hannuum HECKOSbKMX HeCOOBLLalLWLMXCA NoNnocTen
npegoxpaHuTenbHbIe KanaHbl JOMMKHbI NpegycMaTpuBaTbCs AN KaX40M NONoCcTy.

M'mapodopbl OOMKHBI CHabXaTbCA MpefoXpaHUTENbHbIM KranaHoM, YCTaHOBMEHHbIM
Ha CTOpPOHE BOAAHOro NPOCTPaHCTBA.

B oTaenbHbIX cnyyasx gonyckaeTtcsa OTCTynfeHre OT yKasaHHbIX Bbile TpeboBaHuN.

6.3.2 [MpepoxpaHuTenbHble KnanaHbl, Kak MpaBumno, AOMMKHblI ObiTb MNPY>KWUHHBIMW.
B nogorpesatensdx TOMnMBa W Macna [oryckaeTcs MNpuMeHeHue npeaoxXpaHuTerbHbIX
meMbpaH ogobpeHHoro Pernctpom Tuna, yctaHaBnNmMBaeMbIX Ha CTOPOHE TONMMBa U Macna.

6.3.3 lMpepoxpaHuTenbHble  KnanaHbl  AOOMKHbI  MMETb  TaKyld  MPOMYCKHYHO
CNOCOBHOCTL, YTOOLI Mpu NOOLIX 06CTOATENLCTBAX pabodee LaBreHWE He MOrfio ObiTb
npeBbieHo Gonee yem Ha 15 %.

6.3.4  KoHcTpyKuua npegoxpaHnTenbHbIX KnanaHoB OOIKHa JonyckaTb
nx NNomMGbupoBaHMe WnM [OSPKHA MMETb pPaBHOLIEHHOE MpefoXpaHeHue, WCKvarllee
perynupoBaHue knanaHoB 6e3 Begoma obcrnyxuBatoLero nepcoHana.

MaTtepuan npyxmH M ynrioTHAIOWMX NMOBEPXHOCTEN KNamaHOB [OSMKEH ObiTb CTOMKUM
K KOPPO3MOHHOMY BO3OENCTBUIO Cpeabl.

6.3.5 YcTaHOBKa ykasaTenen YpPOBHA M CMOTPOBbLIX CTEKOST Ha TEennooOMEHHbIX
annapaTtax M cocygax nod AaBneHnemM paspellaeTcs TOMbKO B TeX crydadx, Korga 3Toro
TPeObYIOT YyCNoBusi KOHTPONS N HabNAEHNS. YKaszaTenu ypoBHSA 1 CMOTPOBbIE CTEKIa AOMKHbI
ObITb HAOEXHOW KOHCTPYKUUN N Haanexawmum o6pasom 3almLeHbl.

B ykasaTensax ypoBHA BOAbl, TOMMMBA, Macrna W XONOAWNBLHOrO areHta [OOSDKHbI
NPUMEHATLCA MAoCcKMe crtekna. Mexay ykasatensamu ypoBHS U cocydamu nof AaBneHnem
OOJTKHbI YCTaHaBNUBATLCS 3anopHble YCTPOUCTBa.

B neaspaTopax gonyckaetca NpUMEHATb LMNUHAPUYECKUe CTekna.

6.3.6 Ha TennoobmeHHbIX annapatax U cocygax non OaBneHWeMm Ans YCTaHOBKM
apMmaTtypbl OOIKHbI NpegycMaTpuBaTbCs NPUBAPbLILLM WUAW XKECTKUE KOpOTKMe naTpybku
¢ onaHuamun. Ha rugpodopax gonyckaeTtcst npumeHeHe pe3bb0oBbIX COEANHEHWI.

YcTaHoBKa apmMaTypbl AOMMKHA BbINOMHATLCA € y4eToM TpeboBaHum 3.3.1.1.

6.3.7 Cocyabl u TennoobmMeHHble annapatbl OOMKHbl OblTb  00OpyaoOBaHbI
YyCTpOWCTBaMM NpodyBaHUA 1 OpeHaxa.

6.3.8 Kaxgbih  TennoobMeHHbI  annapaT WM cocyg NOA4  OaBfiEHWEM UMK
HEOTKNYaemMble  UX  TPYNNbl  OOJDKHbI obopynoBaTbcA MaHoMeTpamu unu
MaHOBaKkyyMMETpaMn. B TEMNNOOOMEHHbIX annapaTtax, MMEKLWNX HECKONbKO MOMNoCTEN,
MaHOMETpPbI AOIMKHbI NpegycMaTpuBaTbCA A5 KaXK4oW MonocTu.

MaHomeTpbl gomKkHbI oTBeYaTb TpeboBaHuam 3.3.5.1, 3.3.5.5n 3.3.5.7.
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6.4 CMEUUAJIbHBIE TPEBOBAHUA K TEMNTOOBMEHHbBIM AMNMAPATAM
n COCyYAAM Nnoa OABJIEHUEM

6.4.1 BosayxoxpaHutenw.

6.4.1.1 [pegoxpaHnTenbHble KnanaHbl BO3OyXOXpaHUTENen rnaBHbIX U BCOMOraTenbHbIX
JBuratenen n CUCTeM NOXapoTyLLEeHWUs Nocre NoapbiBa AOMKHbI MOMHOCTBLIO MpeKpaLLaTh BbIX04,
BO3dyxa Npv NageHun AaBneHns B Bo3gyxoxpaHuterne He Huke 85 % paboyero aasneHus.

6.4.1.2 Ecnu komnpeccopbl, pedyKUMOHHbIE KranaHbl unu TpybonpoBOAbl, OT KOTOPbIX
BO34yX NogaeTcsi B BO3AYXOXpaHUTENN, UMEIT NpedoxXpaHuTernbHble KnanaHbl, yCTaHOBMNEHHbIE
TaK, YTO WUCKIIOYaeTCa nofadva BO3dyxa B BO3OYyXOXPaHUTENW AaBfeHUEM Bbilwe paboyero, To
yCTaHOBKa MNpedoXpaHUTENbHOro KrnamaHa Ha BO3gyxoxpaHuTerne He obsasatenbHa. B 9TOM
Ccriyyae Ha KakOoM BO3OyXOXpaHUTerne BMECTO NPedoXpaHUTENbHOro KramnaHa [gOormkHa
yCTaHaBNMBaTbCs Nerkonnaekasa npobka.

6.4.1.3 Jlerkonnaekas npobka OOSPKHa nmeTb TemnepaTypy nnasneHnsi
B npegenax 100 — 130 °C. Ha nerkonnaBkon npobke gormkHa ObiTb BbIGUTa Temnepartypa
nnaeneHus.

[na Bo3gyxoxpaHuTenen BMecTUMOCTbO Gonee 700 n gnameTp nerkonnaeBKoW NpPoOKu
JormkeH bbITb He MeHee 10 MM.

6.4.1.4 Kaxgbin BO3OyXOXpaHuUTENb AomkeH ObiTb 06opyaoBaH YCTPOWCTBOM ANt
yaaneHusa snarn. pn ropusoHTanbHOM PacrionOXeHUM BO3OYXOXPaHUTENS YCTPOMCTBO OSiA
yaaneHvs Bnaru cnegyet npeaycMoTpeTb Ha 060MX KOHLAxX BO34YXOXpaHUTENS.

6.4.2 KoHpeHcaTopbl.

6.4.2.1 KOHCTPYKLMS KOHAEHCATOpa 1 ero pacronoXeHne Ha CyaHe LOMKHbI obecneunBaTb
BO3MOXHOCTb 3aMeHbI TPYOOK.

Kopnyc rmaBHOro koHaeHcaTopa, Kak NpaBunio, AOIMKEH ObITb CTarnbHbIM CBapHbIM.

BHyTpn KoHOeHcaTopa B MecTax noAaBoAda napa W30bITOMHOrO AaBrieHust OOMKHbI ObiTb
npeaycMOTpeHbl OTpaXaTenbHble LWNUTbl ANs NpeaoXpaHeHus TpyOoK OT HenoCPeACTBEHHOrO
yaapa napa.

KoHCTpyKumst KpenneHus Tpybok A0MmKHA MCKYaTh UX NPOBUCAHNE N ONacHyro BUGpauuto.

6.4.2.2 KpbIlWKM BOASHbIX KaMep KOHAeHcaTopa [OSMKHbl MMETb FOPSIOBMHbI, YACIO Y
pacnornoXxeHne KOTOpbIX AOMMKHO obecnevmBaTb OOCTYN K Tpybkam B ntobor Yactu TpyGHOro
nyyka ans BanbLOBKWU, 3aMeHbl YNIOTHEHWUS UK ryLleHns TpyBOoK.

[na sawmtbl BogaHbIX Kamep, TPYOHbIX JOCOK U TPYOOK OT 3NEKTPONUTUYECKON KOPPO3nK
OOIMKHa NpefycMaTpmBaThCa NPOTEKTOPHAs 3aluumTa.

6.4.2.3 [NnaBHbIN KOHOEHCATOpP AOSPKEH AonyckaTb paboTy B aBapuUHOM pexume npu
noboM OTKIOYEHHOM Kopryce Typboarperara.

6.4.2.4 KOHCTpyKUMS  KOHOEeHcaTopa [OrbkHa  gonyckatb  MOAKMYEHME K HEMY
KOHTPOJIbHBIX U N3MePUTENbHBIX NpMbopoB, Tpebyembix cornacHo 19.4 yactn VIl «Cuctemsl n
TPyOONpPOBOAbI».

6.4.3 TennoobmeHHbIe annapaTtbl U COCyAbl XONOAUSIbHbIX U NPOTUBOMNOXaPHbIX
YCTaHOBOK.

TennoobmeHHble annapatbl U COCyAbl XONOAWSbHBLIX W MPOTUBOMOXAPHbBIX YCTAHOBOK
OOMKHbl oTBevyaTb TpeboBaHuam pasg. 5 yactm Xl «XonoaunbHble YCTaHOBKUY» U pasd. 3
yactun VI «[poTmBonoxapHas 3almta, COOTBETCTBEHHO.

6.44  BannoH.bl.

6.4.4.1 Hactoawme TpeboBaHUA pacnpocTpaHalTcd Ha  OeclloBHble  GannoHbl
BMECTMMOCTbLIO He 6onee 200 n ¢ HapyXHbIM gnameTpom He 6onee 420 MM 1 gnvHon He 6onee
2000 MM, KOTOpble 3apsbkaloTCd ras3oM Ha crneuuanbHbIX CTaHUMsSX W nocne 3apsaku
OOCTaBMATCA Ha Cyda AnA XpaHeHuMs M OTOopa CkKaTblX U CKWKEHHbIX rasoB. BanmnoHbl
C NpVBapHbIMM  OHULLAMW  OOSKHbI  pPacCyMTbIBaTbCA HA  MPOYHOCTb B COOTBETCTBUM
¢ TpeboBaHmaMM pa3a. 2 «PacyeTbl HA MPOYHOCTBY.
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6.4.4.2 MakcumanbHO gonyctumoe pfasrieHune pp, MMa, npu 3agaHHbIX HapyXHOM
AvameTpe 1 TOMWWMHE CTEHKU CTanbHOro GecloBHOro 6annoHa AOMKHO NpUHUMATLCA
He Bonee onpepensiemoro no opmyne

20(S—c)
S p (6.4.4.2)
rae o — ponyckaemoe HanpskeHue, MlMa (cMm. 2.1.4.6, npu atom nt = 1,5 n ng = 2,6);
S  — TomnwuHa CTEHKU, MM;
D, — HapyxHbln guameTp;
c — npubaBka Ha Koppo3uto (c =1 MM — ans Bo3ayxa; ¢ = 0,3 MM — ONSi CKWKEHHbIX ra30B;

¢ = 0 — N5 BbICOKOMPOYHbIX CTanen, a Takke npu OTCYTCTBMN KOPPO3NOHHOIO BOS,D,eI;ICTBMH).

Ecnu maTtepmnanom 6annoHa siBNSETCS BbICOKONPOYHAsA CTarnb C NPeaerniom TeKyyecTu
He meHee 750 Mla n cooTHoweHMeM npedena TEKy4YeCTn K BPEMEHHOMY COMPOTMBIIEHMUIO
He meHee 0,8, koadduumeHT 3anaca Mo npegeny nNPoYHOCTU n, B 6.4.4.2 AonyckaeTcs
NPUHUMAaTbL paBHbIM 2,1.

Ecnn pacdeTHoe gaBneHue p ONs KOHKPETHOrO rasa OKaXeTCs Bbllle MakCMMarbHO
OONYCTUMOrO pp, OOMNYCKAETCA €ro CHWKEHMe [0 BEenUYMHbl p < pp 3@ CYET CHWXKEHUS
MacCOBOro cogepaHus rasa B 6annoHe.

PacueTHasa TemnepaTypa OKpyXaroLen cpeabl B NOMELeHn ana XxpaHeHnsa 6annoHoB
npyv pacyeTHOM [AaBfeHun Bcerga AofmkHa ObiTb HWXKE KpUTMYEeCKOM TemnepaTtypbl Ans
AAHHOro rasa v NPUHMMAaTbLCS PaBHOMN:

50 °C — onga cyaoB HeOrpaHMYEeHHOro pamoHa nnaBaHus;

40 °C — ansa cygoB € paloHOM nnaBaHus, reorpaduyeckm orpaHUYeHHbIM CpeaHUMU
LMpoTamu;

45 °C — anga 6annoHOB YrneKkncnoro rasa He3aBMCMMO OT paioHa NnnaBaHusa CyaHa.

PacueTHoe paaBneHne M cTeneHb 3anofIHEHWUsI YINEeKUCNOTHLIX GannoHOB [OMKHbI
BblGMpaTbCcs ¢ yyeTom TpeboaHum 3.8.2.1 yactu VI «[poTnBonoxapHas 3awuTan.

6.4.4.3 [eomeTpusa gHWULL.

.1 Bbinyknoe ccepnyeckoe gHULle B MecTe nepexoda OT UMAMHAPUYECKOW YacTu
GannoHa AOMKHO MMETb TOMWMWHY, PaBHYK TOMWWHE CTEHKM UMAMHAPUYECKOW 4YacTw.
B panioHe roprioBuHbl 6ecloBHOrO GannoHa AOMKHO ObiTb MPeayCMOTPEHO YTOnuweHue
chepnyeckor CTEHKU OHULLA MO CPaBHEHUIO C LUMNUHOPUYECKON He MeHee YeMm B 1,5 pasa.
Mpn atom cdepuyeckaa 4yacTb, YTOMWAACb, OOMKHA MMaBHO NEPEXOAuUTb B rOPSIOBUHY
6annoHa.

.2 MuvHuMmanbHaga TonwMHa BOrHYTOro chepmyeckoro AHuia 6eclioBHoro 6annoHa
OOIKHa OblTb HE MeHee YeM B 2 pasa bonbLue TONWUHbI LMNnHapudeckon Yyactm 6annoxa.
TonwmHa HWKHEN YacTu UUNUHOPUYECKOW CTEeHKM OGannoHa [OoShkHa WMeEeTb NnaBHOE
yTonuweHne A0 BenuuumHbl 1,7 TOMWMHbI CTEHKM GannoHa B ero UUINHOPWYECKON YacTu.
BbicoTa BOrHyTOro gH1La AoimkHa ObiTb He MeHee 0,12 HapyXHOro anameTpa 6annoxa.

6.4.4.4 Tllocne uM3roToBneHUs Kaxab GannoH JomkeH OblTb  NOABEPrHyT
rmapaBliMHECKUM MCMbITAaHMAM cornacHo 1abn. 1.7.1. MNpu 3ToM MakcumarbHble pacyeTHble
HanpshkeHnsa He JoSMKHbI NpeBbiwaTh 0,9 npegena TekyvyecTn matepuana 6annoHa.

6.4.45 B cnyyae npoBedeHus rmapaBnuYEecKUX WCNbITaHUA OTAENbHbIX 06pasuoB
GannoHoB A0 paspylleHus KoaduuMeHTbl 3anaca MpoOYHOCTM MOryT ObiTb YMEHbLUEHbI
Mo CpaBHEHWIO C yKa3aHHbIMU B 6.4.4.2.

6.4.4.6 Kaxgbin GannoH M ero knanaHHas ronoska [JOSMDKHbl ObiTb 0BOpydoOBaHbI
HEOTKIIOYaeMbIMN  MPEeAOXpaHUTENbHbIMKM  YCTpPOWCTBaMn  (pas3pbiBHOW  MeMbpaHon,
npeaoXpaHUTENbHBIM KranaHoM Uin Nerkonnaskon Npobkon), npeaoxpaHsoLwmnm 6annoH ot
HeJoMyCTUMOro MOBbILEHNSI TeMnepaTypbl.

MpenoxpaHuTenbHble KNanaHbl U nerkonnaeskue npodku 6annoHoB, kpome 6annoHoB Ans
CXKW)XEHHOrO YrreKkncnoro rasa, AOMKHbl oTBeyaTb TpeboBanuam 6.3.3, 6.4.1.1, 6.4.1.3.
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[aBneHne cpabaTbiBaHNA NpefoxpaHUTeNbHbIX MeMbpaH AOMmKHO coctanate 1,1 p,
roe p — pacyeTHoe AaBrieHue.

MpenoxpaHuTenbHble YCTpOWCTBa OanfoHOB CXWKEHHOro YrieKkUCrnoro rasa LOSMKHbI
oTBe4aTb TpeboBaHuam 3.8.2.6.1 yactu VI «[poTnBonoxapHas 3awmrar.

6.4.4.7 [Ons G6annoHoB BMecTUMOCTbIO MeHee 100 n (kpome GanfoHOB CXWKEHHOrO
YIEKNCNOro rasa) npeaoxpaHuTerbHble YCTPOMCTBA MOrYT He npedycMatpuBaTbCs Mpu
YCINOBWM BbINOMTHEHUA cneayroLwmnx TpeboBaHni:

.1 6GannoHbl He AOMKHbI pacnonaratbCs B MPOYHOM KOpMyce CygHa HWkKe BepxHen
nanyo6s.l;

.2 TemnepaTtypa B MNOMELLEHMAX, B KOTOPbIX  YyCTaHaBnueBawTcs  6annoHbl,
OOIDKHa ObITb HE Bblle Yka3aHHOW B 6.4.4.2;

.3 nomelleHna ansg GannoHOB OOSMKHbI pacnonaratbCs B OTOANEHUN OT XWMbIX U
CNy>XebHbIX MOMELLEeHN, a Takke OT MECT M MOMELLEHUN, rae YCTaHOBIEHO BaXXHoe AN
6esonacHocTn cygHa obopyaoBaHMe UNu XpaHATCs NerkoBoCnaMeHsoWwmMecs BelecTsa u
TONMNBO.

6.4.4.8 Ot npenoxpaHnTesnbHbIX YCTPONCTB, KakK npasuno, JOmKeH
npeaycMaTpuBaTbCs 3aKpbIThIN OTBOA rasa B aTMocgepy.

B cnyyae cBobogHoro otBoga BO3gyxa OT  NpefoXpaHUTErbHbIX — KranaHoB
BO3yXOXpaHUTENen OOMKHbl  ObiTb  BbINOMAHEHbl  TpeboBanus 3.1.2.5 vactu VI
«lMpoTuBonoXxapHas 3awmTar.

OTtBOAg rasa OT nNpeaoxpaHuUTEerbHbIX YCTPOMCTB 6anfnoHOB CUCTEM YrIIEKUCIIOTHOro
NoXXapoTyLleHNa O0SMKEH npounsBoantbca cornacHo 3.8.2.7 4vactu VI «[poTmBonoxapHas
3awmTar.

6.4.49 Ha 6annoHax, 3anonHsemMblx ©0e3  MNOMOWKM  CyOOBbIX  CPEACTB
(cyooBbIX KOMNPECCOPOB UM T.M.), YCTAHOBKA MaHOMETPOB Ha Kaxgom 6GannoHe
He obsizaTenbHa. OpgHako B nMOOM cnyvyae AofmkHa ObiTb obecnedeHa BO3MOXHOCTb
KOHTpOns aaBnexHus B ntobom GannoHe.

6.4.4.10 bBannoHbl npu HeobxooMMOCTM [OOMKHbI 00OpyAoBaTbCA YCTPOMCTBAMMU
nNpoAayBaHMA U OpeHaxa.

6.4.4.11 [lomeweHna ona xpaHeHuss 6annoHOB, coaepXalux B3pbiBOOMNACHbIE rasbl
OOJIMKHbI UMETb BXOA C OTKPbITOM Nanyobl.
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7 XAPAKTEPUCTUKU NPOYHOCTU KOTEJIbHbIX CTAINEN

7.1 HWXHUA NPEQEN TEKYYECTU B 3ABUCUMOCTU OT PACYETHOM TEMMEPATYPbI, MMa

Tabnuuya 7.1

Mapka cTani R, Pac4yeTHas Temneparypa, °C

MMa 20 100 200 250 300 350 400 450
Yrnepogucras:
Ct10 330 195 186 177 162 147 127 108 78
12Kn 15K 350 205 196 181 167 142 118 98 78
Ct3 370 205 196 186 177 157 — — —
16K, 20 n 20K 400 235 226 206 186 157 137 118 98
18K 430 255 245 226 206 177 157 137 118
JlernpoBaHHas:
15XM 440 225 226 221 216 216 206 196 191
12X1Mo 440 255 255 250 245 235 226 216 206
16I'C n 09ra2c 450 265 255 235 226 196 177 157 123
C noBbiLLIEHHbIM CoRepKaHMeM 530 335 324 304 284 275 255 245 235
MapraHua: 22K
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7.2 NPEAEN ONUTENBbHOW NPOYHOCTU B 3ABUCUMOCTU OT PACYETHOM TEMIMEPATYPbI, MMa
Tabnwuuya 7.2

Mapka cranm R, | Roy PacyeTtHas TemnepaTypa, °C

MMa 370 | 380 | 390 | 400 | 410 | 420 | 430 | 440 | 450 | 460 | 470 | 480 | 490 | 500 | 510 | 520 | 530
Yrnepogucrtas:
10, 12K n 15K 330—-350 | 195-205 | 186 | 157 | 137 | 118 | 103 88 74 64 59 — — — — — — — —
;62K0'K18K’ 20 400-430 | 235-255 | 216 | 186 | 162 | 142 | 127 | 108 98 83 69 T - T T T o o T
JlermpoBaHHasi:
15XM 440 225 — — — — — — — — 265 | 245 | 226 | 196 | 157 | 137 | 118 | 103 88
12X1Mo 440 255 — — — — — — — — — — — 196 | 186 | 177 | 167 | 152 | 137
16I'C n 09Ir2C 450 265 255 | 216 | 186 | 167 | 147 | 127 | 113 98 88 78 69 — — — — — —
C NOBbILWEHHBIM
cogepxaHvuem 530 335 245 | 226 | 206 | 186 | 167 | 157 | 137 | 118 | 103 93 83 74 69 59 49 34 25
mapraHua: 22I'K
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TPUTTIOXKEHWE

TUNOBBIE NPUMEPbLI JOMYCKAEMbIX CBAPHbIX COEAUHEHWUI ONA KOTNOB,
TEMJIOOBMEHHbIX AMNMAPATOB U COCYAOB nNoA AABNEHUEM

Pa3amepbl KOHCTPYKTUBHBIX 3N1IEMEHTOB NOAFOTOBIIEHHLIX KPOMOK CBapvBaeMbIx AeTanen
M pasMepbl LWIBOB CBapHbIX COEAMHEHWA criedyeT MnpuHMMaTtb B COOTBETCTBUM
C HaLMOHanbHbIMU CTaHA4apTaMu C y4eTOM criocoba CBapKu.

TvnoBble NpuMepbl AOMYCKAEMbIX CBapPHbIX COEAUHEHWIA MNpuBeAEeHbl B HACTOSILLEM
npunoxeHun. PasnuyHesle BapMaHTbl CBAPHbIX COeAUHEHWIA He JOIMKHbI paccMaTpmBaThCs Kak
3KBUBArEHTHblE ApYr ApYry, @ NoCnefoBaTeNlbHOCTb PACMONOXEHUS CBAPHbLIX COeaUHEHWIA
He CBUAETENbCTBYET O MOPsSiAKE WX PACMOSIOXKEHUST MO NPOYHOCTHLIM XapaKTepUCTUKaM.
MpeacTaBneHHble BapuaHTbl CBapHbIX COEAMHEHUW [feTanen cnegyeT MPUMEHsITb Npu
ycrnoBumn obecrnedeHns Haanexallen NPoOYHOCTN KOHCTPYKLUN.

B 3aB1CMMOCTY OT XapakTepucTuK NPUMEHSIEMbIX MaTepPUaroB, a Takke OT AanbHenWwero
pas3BUTUS TEXHMKM CBApKM MOTYT ObITb AOMYLLEHbI U ApYrie BapuaHTbl CBApHbIX COEANHEHWN.
B 3TOM CNny4ae, a Takke Toraa, korga TUNoBble NpUMepbl CBapHbIX COeaNUHEHMIN He MOTYT ObITb
NPUMEHEHbI MONHOCTbLIO, TUM CBAapPHOIo CoeaAMHEHUS! AOMKEH ObITb cornacoBaH ¢ Pernctpom.

HOMNYCKAEMbIE CBAPHbIE COEOUHEHUA

1 Mnockue AHMLLA U KPbILKK

S k=0,38,
1.1 ) 7 = 5/3, HO HE MeHee 8 MM,
Q / l>s

k=0,45,
12 r = 0,25, HO He MeHee 5 MM,
’ Sy 25 MM.
CM. npumedarue 1
k=0,5,
13 s, < sq, HO HE MeHee 6,5 MM,
) S3 = 1,2551.
CM. npumedarue 1
- V,/ // ’ ; k= 0,45
14 2 /"</’ - CM. npumeyaHme 1
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15

SN
3

S

5

N

k =0,55.
CM. npumeyaHue 1

1.6

k=0,57

2 Bbinyknble

AHulla

21

HonyckaeTcs ons KOTnos
n cocyaos nog AgasnexHunem |, |l n 11l knaccos.
Cm. npumevanms 2, 17

2.2

JonyckaeTtcsa ons KOTnos
u cocygos nog aasrneHuem |l v Il knaccos

2.3

4s 5

1.5s

Cnepnyet n3berate JAaHHOTO COEOUHEHNSI.
HonyckaeTtca Toneko ansa cocynos Il knacca,
rae OTCYyTCTBYET OMacHOCTb KOppo3uu
s1 < 16 MM,

D <600 mm

2.4

>

S

8

3s

3s

max 25 mm max 23 mm

HonyckaeTtcsa Tonbko ansa cocygos Il knacca.
s, <16 MM,
D < 600 mm
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3 TpyOHble pelieTKu

3.1

&i\&\\

\

k=0,45,
e =0,71s,,
51 <16 MMm.
Cwm. npumevaHnus 3, 4

3.2

_”3

k = 0,45,
e = s5;/3, HO He MeHee 6 MM,
51 >16 MM.
Cwm. npumevaHnus 5, 6

3.3

k =0,45,
r = 0,2s, HO HE MeHee 5 MM

3.4

k =0,45,

BapuaHTt 1: e = 0,71s,, HONpu e > 13 MM
npegnoyTuUTeneH BapuaHT 2, rae l = s, /3,
HO He MeHee 6 MM.

Cwm. npumevaHue 7

3.5

60°

k=0,45,
r = 0,2s, HO HE MeHee 5 MM
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4 TpyObl
W
N "‘“i F=—x 30°
e=s,
| e = 5 MM,
41 ¥> ’ N s, = 2,5 MM,
T—‘ . Cwm. npumevanus 8, 9, 10
i 2
3()‘) o
dq-? ‘ I’Hdh_ d=s.1 =s,; 155 <l <2s,.
42 - 7957 BapuaHT 1: 5, = S5 mMm; | = s,
1‘ Z| BapuaHT 2: 5, < 5 MMm.
V\J j CMm. npumeydaHve 11
I ;;v_' I—'N 2
\
: e=0,7s
4.3 5, = 3 MM.
Q CM. npvmeyanve 12
5 AHKepHble CBAI3U, aHKepHble TPYObl U KOPOTKUE CBA3N
el’s
/‘
51 ~° - __g k=0,42
e
_.33
3
oy —_
5.2 Al k=0,34
2 mm e "_E
= k=0,38
>3 | pE====5=3] KopoTkue cBsam (cm. 3.2.2)
25 am
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6 MaTpy6kn, WTyLepbl, NPUBapbILN
6.1 NMpuBapHbie naTpybKn HECKBO3HbIE

' 5, <16 MM,
- % L—/ % l; = s,/3, HO He meHee 6 MM
s, I
b= O
- 4@%
AT l; = s5/3, HO He meHee 6 MMm.
6.1.2
L/% Cwm. npumevanme 13
Sr U
il 1,=1,5..2,5 MM,
6.1.3 l; = s,./3, HO He MeHee 6 MM.
Cwm. npumevanmve 14
Mo i Tocne
obpabomru otpabomi
6.1.4 l, = s/3, HO He MeHee 6 MM.
o % - Cwm. npumevanmsa 15, 16
1,=10...13 mm.
6.1.5 Cwm. npumevanue 15
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6.2 lNpurBapHble NaTpyoKn CKBO3HbIE

)

CoeguHeHne NnpuMeHAeTCA B OCHOBHOM MNMpun

6.2.1 ‘ s, <s/2,
e M e=s
Y "
AN
7 ="
/J! ! g@ CoegunHeHve NpUMeHAEeTCA B OCHOBHOM MNpu
= - s, =5/2,
6.2.2 @ l !“‘ N e=6..13 mm,
l I et+l=s,
_— -—.7?_ .i‘,.
\b/
CoeavHeHne NpMMEeHSAEeTCS B OCHOBHOM Mpu
6.2.3 L {; S >5s/2,
N e = 5/10, HO He MeHee 6 MM
YV
6.3 BbiCa)keHHble WTyLephbl
6.3.1

6.3.2

CM. npumeyanve 17
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6.4 MaTtpy6kn ¢ ANCKooBpasHbIMU YKPENMAOLWMMY HaKknaakamm

T

6.4.1 // /) _ F s [ = s,/3, HO He MeHee 6 MM
A N
\\(‘\\‘ - > 10mm o,
[,' e/je
= [ = s,/3, HO HEe MeHee 6 MM
/ ' o T il il
6.4.2 AN I; =10 mm
8,
é = e+l=s,umne+1=s,,
\ “ bf
6.4.3 7 N B 3aBMCMMOCTM OT TOTO, YTO MEHBLLE;
ZIN I, 210 Mm
7,\50
e;+1=s,,
6.4.4 I, 210 Mm,
o 2s, < (e, + 1) +HanmeHbLIasa N3 BenuynH
(spr te)vmnly
6.5 MNpwuBapbIWK 1 WTYLEpbl NOA WANMbKA
“ %
|
| dz < d1 + ZSmin.
6.5.1 Cwm. npumevanve 18
= s <10 mm.
6.5.2 i CM. npumedaHua 19, 20
T
' [ > 6 MM,
6.5.3 BRI % s < 20 MM
N A=
I
6.5.4 _I ' 1 s =20 MM
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6.6 MprBapbIWK 1 WTYLEPbLI Ans pe3bboBbIX COeANHEHMIA

AN

6.6.1 !
N
AR
6.6.2 !
d, d<s,
Ha’d(’)u’m{a d de = Zd,
6.6.3 Ha oOpabomKy <] ‘ | A_E h <10 MM,
- P = h <0,5s.
’{ | CM. npumeyaHue 21
6.6.4 !
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MpumeyaHua: 1. CeapHoe coedvHEHWEe MNPMMEHUMO Afsi KOTMOB C AMaMeTpoM obevainku
0o 610 mm. [Ina cocynoB noAa OaBneHWEM OHO MOXET MpuMMeHATbCca 6e3 orpaHudeHuin, ecnm
R,, <460 MINa unu R,y < 365 Mla.

2. YMeHblUeHne TonwmHbl obevankm mnu naHueBoro yvactka AHuLia MOXeT ObiTb BbINOMHEHO
C BHYTPEHHEW NN Hapy>XHOW CTOPOHbI.

3. Tun cBapHOro coeauHeHWst A4nNst Cnyyaes, Korga cBapka JOCTYynHa ¢ 06enx CTOpoH obeyvainku.

4. [Ins obevaek TonwmHon 6onee 16 MM yrinoBble LWBbI BbINOJHAOTCA C pa3fesikon KpoMok obevankm
cornacHo puc. 3.2.

5.Tvin cBapHOro coeguHeHus Ans criyyaes, KOorga cBapka OOCTYMHA TOMbKO C HAPYXXHOW CTOPOHbI
obevanku.

6. ns obGevaek ToNWMHON MeHee 16 MM yrrnoBble LWBbI MOTYT BbINOMHATLCA 6€3 pasaenky KpoMok
obevalikn. BbicoTa KonbLa gomkHa bbiTb He MeHee 40 MMm.

7.3a30p Mexay BHYTPEHHUM AMamMeTpoM obedvariku U HapyXHbIM AMaMeTpoM TpybHOW peLueTku
cnegyeT yMeHblUaTb 40 MUHUMATbHO BO3MOXHOIO.

8. KoHey, Tpybbl BbICTynawLWwmMi 3a npefenbl CBapHOro LBa, yaansdetrca ¢pe3epoBKOW Wnuv
LWAMOBAHNEM.

9. PacctosiHne mexay Tpyb6amm gomkHoO ObITb He MeHee 2,5s,., HO He MeHee 8 MM.

10. lNpwn py4HON aneKkTpoayroBomn ceapke Heobxogumo, 4Tobbl s, = 2,5 mm.

11. PekomeHpyeTcsl, Korga HeobxoaMmo CBeCTM A0 MUHMMyMa gedopmauum TpyOHOW peLueTKy,
BO3HMKAOLLME NPU CBapKe.

12. lMpuBapka Tpyd NPON3BOANTCS PYHYHOW 3NIEKTPOAYrOBO CBApKOW.

13. TNogknagHoe KonbLo AOMKHO ObITb MAOTHO NPUrHAHO M NOCNe CBapKu yaarneHo.

14. lNMpumeHsaeTcs, KOorga BO3MOXHa CBapka C BHYTPEHHEW CTOPOHbI NaTpybka.

15. lMpumeHsaeTca ons natpybkoB MarnbiX pa3MepoB MO CPaBHEHUIO C pa3mepamu cocyaa.

16. lNocne cBapku naTpybok obpabaTtbiBaeTcst 4O KOHEYHOrO pa3mepa d.

17. UunuHgpudeckne y4vactkm | [OMKHbI  UMETb  pasMepbl, MO3BOMSAOWME NPOU3BOAUTH
paguorpadu4eckuin KOHTPOIb B criydae HeobxoanMocCTy.

18. 3as3op mexay npuBapbillammn 1 COCyaaMu He JOJPKEH NpeBbIWaTh 3 MM.

19. 3a3op mexay AMameTpoM OTBEPCTUS 1 HAPYKHBIM OUaMETPOM LUTYLiepa JOJKEH ObITb Kak MOXXHO
MeHbLLUE 1 B NMOOOM criyyae He JOIKEeH NpeBbiwaTth 3 MM.

20. BepxHue oTBEPCTUSA NOA LUNUIBKN AOIMKHBI OblTb CMELLEHbI MO OTHOLUEHWUIO K HYXKHUM.

21. CymmapHas TonwmHa obedvarikm cocyga v HannaeneHHOro MeTtanna gOJPKHA ObiTb 4OCTaTO4YHON
ansa obecneyeHnsa He0BXOANMMOroO YMcrna BUTKOB HAape3KMu.
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