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NMPABUNA KNACCUDUKALIMM U NOCTPOMKN MOPCKUX CYOB

MpaBuna knaccudukaumm wn MNOCTPOMKA MOPCKUX CcyaoB POCCUMUCKOro MOPCKOro
perncrTpa CydoOXOACTBa YTBEPXAEHbl B COOTBETCTBUM C OEUCTBYIOLLMM MOSMOXEHNEM W
BcTynawoT B cuny 1 auBaps 2022 roga (3a ucknoyveHnem yvactm XX «[JononHutenbHble
TpeboBaHMA K KOMMEpPYECKUM sixTamy, BCTynatowen B cuny 15 mapta 2022 roga).

HacToswee unagaHue [paBun coctaBneHo Ha ocHoBe usgaHus 2021 roga € yyeTom
NU3MEHEHWI 1 AOMNOMNHEHN, NOArOTOBMNEHHbLIX HENOCPEACTBEHHO K MOMEHTY nepensgaHus.

B [lNpaBunax yuyTeHbl npouenypHble TpeboBaHUA, YHMPUUUPOBAHHbIE TpeboBaHus,
yHUUUMpOBaHHbIE UMHTepnpeTauun wn pekoMeHgauun MexayHapogHon accoumauum
knaccudukaumoHHblx obwects (MAKO) n cooTeeTcTBYIOLWWME pe3sonoumn MexagyHapogHown
mMopckown opraHusauum (MMO).

lMpaBnna cocToAT U3 creayoLmx YacTen:

yacTb | «Knaccudukaumnsay;

yacTb Il «Kopnycy;

yacTb Il «YcTponcTea, obopyagoBaHme u cHabxeHne;

yacTb IV «OCTONYNBOCTLY;

yacTb V «[leneHune Ha oTcekny;

yacTtb VI «[1poTmMBonoxapHas 3awmra;

yacTb VIl «MexaHnyeckue yCcTaHOBKNY;

yacTtb VIl «Cnctembl 1 Tpybonposoabl»;

yacTb IX «MexaHn3ambl»;

yacTb X «KoTnbl, TennoodMeHHble annapaTbl U cocyabl NoA AaBrEHNEMY;

yactb X| «9OnekTpuyeckoe obopyagoBaHuey;

yacTtb Xl «XonogunbHble yCTaHOBKNY;

yacTtb Xl «MaTepunanbi»;

yacTb XIV «Csapkay;

yactb XV «ABTOMaTU3aLUAY;

yactb XVI «KOHCTpYyKUMS M NPOYHOCTb CYAOB W3 MOSIMMEPHbIX KOMMO3ULMNOHHBIX
MaTtepuanoBy;

yactb XVII «JononHutenbHble 3HaKM CMMBOSA Kracca U CNOBECHbIE XapaKTEPUCTUKN,
onpegensoLme KOHCTPYKTUBHbIE UMW 3KCNTyaTauNoHHbIE OCOBEHHOCTU CyaHay;

yacTtb XVIII «[JononHuTtenbHble TpeboBaHUSA K KOHTEMHEPOBO3aM U Cydam, NepeBO3SLLNM
rpysbl npemmyLLectBeHHO B KoHTenHepax» (Part XVIII "Additional Requirements for
Structures of Container Ships and Ships, Dedicated Primarily to Carry their Load in
Containers"). Tekct u4actn XVIII cooteBetcteyeT YT MAKO S11A  «TpeboBaHua K
NPOAOMbHON NPOYHOCTU  KOHTEeNMHepoBo30B» (MOHb 2015) uM S34  «DyHKUMOHANbHbIE
TpeboBaHUA K BapuaHTaM Harpysku npu nNpoBepke MPOYHOCTU KOHTEMHEPOBO30OB METOLO0M
KOHEYHbIX 3rieMeHTOoB» (Man 2015);

vyactb XIX «ononHutenbHble TpeboBaHWsS K rpy30BbIM Cy4aM BanoBOW BMECTUMOCTbIO
meHee 500»;

yacTb XX «[JononHutensHble TpeboBaHNA K KOMMEPHECKUM SXTaM»;

MpunoxeHne «k [lpasunam wun PykoBogctBam PoccMMCKOro MOPCKOro perucrpa
cyooxoacTsa «lMpouenypHble TpeboBaHus, YHUpLMpOBaHHbIE TpeboBaHus,
YHUMUMPOBaAHHbLIE MHTeprnpeTaumMm n pekomeHaaumm MexayHapogHon —accoumaumm
KnaccudukaLMOHHbIX OBLecTBY.

© Poccuiicknin Mopckomn peructp cygoxoactea, 2022
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NEPEYEHb U3MEHEHUIA'
(n3meHeHuns cyrybo pefakuMoHHOro xapakrepa B [NepeyeHb He BKOYATCS)

N3meHsemMble UHpopmauusa no Ne n nata OaTta

NyHKTbl/rnasbl/pasgenbl N3MEHEHUAM LMPKYMSIPHOro BCTYNEeHNs
nucbma, B cuny
KOTOPbIM
BHECEHbI

N3MEHEeHUs
AHHOTauUuMs B aHHOTauuo BHECEHDI — 0
M3MEHEHMS B CBA3N C 2

BbIMYCKOM HOBOWM YacTn XX
«[ononHuTenbHble
TpeboBaHMA K KOMMEPYECKUM

AXTam»
MyHkT 2.1.2.1 YTOYHEHO MOHATNE 313-68-16561 01.01.2022
«pacyeTHOe OaBfieHMe» ot 10.11.2021
MyHkT 3.3.6.4 YTOYHeHbI TpeboBaHus 313-68-1656L 01.01.2022
K NpefoxXpaHnTENbHbIM ot 10.11.2021

KrnanaHam rnaBHbIX KOTJS1I0OB
1 BCrnomMoraTtesibHbIX KOTJ/10B
OTBETCTBEHHOIro Ha3Ha4eHuA

! NameHeHus 1 [OONOJTHEeHUA, BHECEHHbIEe NpU nNepen3gaHni Unm nyTem BbilMyCcka HOBbIX Bepcmﬁ Ha OCHOBaHMU
LMPKYNSPHBIX MUCEM UNN U3MEHEHUIN pefaKUMOHHOIO Xxapakrepa.
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1 OBLLUME NONOXEHUA

1.1 OBJIACTb PACNPOCTPAHEHUA

1.1.1 TpeboBaHua HacTosawen uyactn [lpaBun pacnpoCTPaHATCS Ha KOTMbl,
TennoobmMeHHble annapaTbl U COCyAbl NOA AaBMEHNEM, 3a UCKIIOYEHNEM:

A BOAOrpemnHbIX KOTMOB (He ykasaHHbIx B 1.3.2.1 n 1.3.2.3);

.2  obuTaembIx NOABOAHbLIX annapaToB U rMyOBOKOBOAHbIX BOAOMA3HbLIX KOMMIEKCOB
B OTHOLLEHMN UX KOHCTPYKLMM U NPOYHOCTU MPOYHBIX KOPMYCOB;

.3 HecTauuoHapHbIX 6annoHOB CTaHOApPTHbIX 06pa3LOB ANS XPaAHEHUS CXKMKEHHbIX
rasos (cm. 1.3.2.4);

4 y3rnoB W geTtanen MexaHuM3MOB, He ABMAIOLUXCA CaMOCTOSTENbHbIMU COCyaamMu
noa AaBreHnew;

.5  yCTpoMCTB, COCTOALWMX U3 CUCTEMbl TPYO nop AaBrieHMeM, HaxoOsLMXCA BHEe
KOTIOB, TEMNOOOMEHHbIX annapaToB U COCY0B;

.6 oxnagutenenm Bo3gyxa CpaboyMm  OaBrneHMeM B BO3AYLIHOW  MOSIOCTU
meHee 0,1 Mla;

.7  TennoobMmeHHbIX annapatoB W  COCYAOB, HAaXOOALUMXCA  UCKIOYUTENBHO
nog, AaBreHneM XnaKocth (He ykasaHHbix B 1.3.2.1 n 1.3.2.3).

11.2 TpeboBaHusa HacTosLen YacTu [paBmn pacnpoCTpaHSTCA Takke Ha TOMOYHbIe
YCTPOWCTBA KOTMOB, paboTaroLwmx Ha XUOKoM TOnmnmBe.
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1.2 ONPEAENEHUA U NMOACHEHUA

1.21 OnpegenexHnst 1 NOsSICHEHWs!, OTHocALWMecs Kk obuien TepmuHonorum MNpaswn,
ykasaHbl B YacTtu | «Knaccudpmkaums».

B HacToswen yacTtu NpaBun NpuHATLI crnegyoLwmne onpegeneHus.

ABTOMaTmyeckoe TOMNOYHOE YCTPOMCTBO KOTMNOB — YCTPOMNCTBO ANiS
CXKUraHus >KMOKOro Tomnmea, paboTa KOTOPOro OCYLIEeCTBRSEeTCs aBToMatuyeckn 6es
HEenoCpeACTBEHHOrO yyacTusa 06CnyXmnBatoLLero nepcoHana.

BcnomoratenbHble napoBble KOTnbl OTBETCTBEHHOTO
Ha3Ha4YeHnsa — KOTMbl, KOTOpble CHabXalT napoM BCMOMOraTesibHble MeXaHWU3Mbl,
cuctembl 1 obopygoBaHue, obecneudvBalolimMe xon cyaHa, 6Ge3onacHOCTb niaBaHMsA
W Hagnexallylo nepeBO3Ky rpysa; nNpu 3TOM Ha CygHe HEeT APYrMX MCTOYHMKOB SHEPrvu
OnNs NnpuBegeHus B OEWCTBME 3TUX MexXaHuM3MoB, obopydoBaHuMst M CUCTEM B Chydvae
npekpallieHnsi paboTbl KOTIOB.

KoTten BOAOrpenHbIN — CydoBOW  KOTen, rogorpesalowmn  Body  vnu
TennoHocuTenb Ha BOOHOW OCHOBE (Hanpumep, pacTBOp 3TUMNEHINUKONS B Boge) OO0
COOTBETCTBYIOLLEN TemMnepaTypsbl.

KoTen napoBoOW — cygoBoM KOTern, MPOM3BOOAWMA nNap COOTBETCTBYHOLNX
napameTpos.

Pabouyee pgaBneHme — mMakcUMarnbHO AOMyckaeMoe OaBfieHMe npu HopMasibHOM
npoTekaHnn paboyvero npouecca B NPOOOINKUTENBHOM PEeXMME, 3a WCKITHOYEHUEM
OOMYCKaeMoOro KpaTKOBPEMEHHOrO  MOBbLIWEHUS OABMEHMS BO BpemMsi  OEWCTBUS
NnpeaoXpaHUTENbHOro KnanaHa unu Apyrux npegoxpaHnTenbHbIX YCTPONCTB.

PacueTHasd naponpon3BOOUTENbHOCTDb KoTna — Haubonbluee
KONMMYECTBO Mapa pacyeTHbIX MapameTpoB, NPOM3BOAMMOE B TedeHne 1 4 KOTIIOM Mpwu
NPOACIKUTENBHOM pexume paboThbl.

PacuyeTHasa TemnepaTypa CTEHKUW —cCpedHss, MO TOMNWWUHE CTEHKM,
Temneparypa, NpUHMMaemas B 3aBMCUMOCTM OT TemnepaTypbl Cpeabl 1 ycrnoBun oborpeea
Ons onpefeneHns aonyckaeMblX HarnpsKeHU.

PacueTHOe pgaBneHwe — aaBreHWe, Mo KOTOPOMY NPOU3BOOUTCA  pacyeT
Ha NPOYHOCTb.

CTeHKM KOTNOB, TennoobMeHHbLIX annapaTtoB M CO CyAaoB nopg
OaBITEHNEM — CTEHKA NapoBbiX W BOASHbLIX (ra3oBblX M XXWAKOCTHbIX) MPOCTPAHCTB,
a TaKkKe CTEHKM COeAMHUTENbHbIX NaTpybKOB 4O 3aMOPHbLIX YCTPOWCTB U CTEHKU KOPMyCOB
3anopHbIX YCTPOMCTB.
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1.3 OB bEM OCBUAETEIb.CTBOBAHUN

1.3.1 OO6wme TpeboBaHMA.

1.3.1.1 OOwume MONoXKeHus, oTHocALLMecs K Nopsigky Knaccudmkaumm,
OCBMAETENBCTBOBAHMSM NPU NOCTPOMKE M IKCNyaTauumn, n3noxeHbl B O6LNX NONOXEHMAX
0 KnaccmdmKauMoHHON U MHON AeaTenbHOCTM M B YacTu | «Knaccudmkaums».

1.3.1.2 KoT1nbl, TensI006MeHHbIE annapaTbl U cocyabl NO4 AaBfIEHMEM B 3aBUCMMOCTU
OT nMapamMeTpoB M OCOBEHHOCTEN KOHCTPYKLUMU pasfensitoTcs Ha Knaccbl B COOTBETCTBMM
cTabn. 1.3.1.2.

Taobnwunuya 1.3.1.2

O6opynoBaHue I Knlellcc m
KoTnbl, B TOM 4Yncne yTunmM3aLmoHHble, BOOOTrPENHbIE p>0,35 r<0,35 —
C TemnepaTypon nogorpesa BoApl Bbie 115 °C,
a Takke naponeperpeBaTen 1 NnapocOOpPHUKN
KoTnbl ¢ opraHMyecknm TeNIoOHOCUTENEM Jlobble — —
napameTpbl
XnagareHTbl Mpynna Il Mpynna ! —
Jliobble Jliobble
napameTpbl | napameTpbl
Cocyabl nog gaBneHnem n TennooOMeHHbIe JlioOble — —
annapaTbl C TOKCMYHOW, NerkoBocnnameHsoLLencs? napameTpbl
U1 B3pbIBOOMNACHOW paboyen cpenomn
Cocyabl nog gaBneHnem n TennooOMeHHbIe p>1,6 07<p=<1,6 p=<0,7
annapartbl ons napas unm unm "
t> 300 170 <t <300 t<170
Cocyabl nog gaBneHnem n TennooOMeHHbIe p>1,6 0,7<p=<1,6 <0,7
annaparbl C OpraHM4YecknM TennoHocuTenems unm unu "
t> 300 150 <t < 300 t<150
Cocyabl nog gaBneHnem n TennoodMeHHbIe p>1,6 0,7<p<1,6 p=<0,7
annaparbl Ans Tonnusas unm unu "
t>150 60 <t<150 t<60
Cocyabl nog gaBneHnem n TennooOMeHHbIe p>1,6 0,7<p=<1,6 p=<0,7
annaparbl 411 CMa304HOro Macria 1 roptovmx macern nnu unm mt<9
rmapaBnnyecknx cuctem® t> 300 90 <t <300
Cocyabl nog gaBneHnem n TennoodMeHHbIe p>4 16<p<4 p<1,6
annaparbl Ans Heropounx cpeas 4 unm unu "
t > 350 200 <t <350 t <200
" " "
s> 35 16 <s<35 s<16
1 CornacHo 2.2.1 yactu Xl «XonoaunbHble YyCTaHOBKU».
2 [ns uenen HacTosiWwen Tabnuubl NerkoBocnnameHsIoLLEencs cpegon cumTaeTcs nobas XMaKocTb
Unu ras ¢ TemnepaTtypou Bernbilwkn meHee 60 °C.
8 [na TennooGMeHHbIX annapaTtoB [OIKHbI YdYUTbIBATbCA MNapameTpbl ABYX YYacCTBYHOLUMX
B TennoobmeHe pabounx cpen, Npy 3TOM Kfacc cocyaa BblbupaeTcsa no HanbonblieMy napameTpy
ONs KaxXaon cpeabl.
4 TprvMeHUmo ans TennoobMeHHbIX annapaToB U COCYAOB NoA AaBneHneM, ykasaHHbix B 1.3.2.1.3.
YcnoBHble 0603Ha4YeHUsN:
p — pacdeTHoe gasneHue, Mla;
t — pac4deTHas Temneparypa CTeHku, °C;
S — TONLUMHA CTEHKU, MM.
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1.3.2 O61bLem ocBugeTenbLCTBOBAHUMN.

1.3.2.1 OcBugeTenbCcTBOBaHMIO Pernctpom npu M3rotToBrneHUn noanexar:

A napoBble KOTMbl, B TOM 4uCNe YTUNIM3aAUMOHHbIE, Maponeperpesareny wu
3kOHOMan3epbl ¢ pabounm gasnexHnem 0,07 Mla n Gonee;

.2 KOTMbl C OPraHN4YeCKUMM TENSIOHOCUTENSIMU, B TOM YMCHE YTUNN3ALMOHHbIE;

.3 TennoobmeHHble annapaTbl U COCyAbl, KOTOPble B pabovyeM COCTOSHUM NOSTHOCTLIO
WITM YaCTMYHO 3arnosfiHEHbI ra3om unM napom, ¢ pabouum gasneHnem 0,07 MlNa n Gonee,
BMecTumocTblo  0,025m® u Gonee wnu  c npousBedeHvem  Aasnedus, MMa,
Ha BMecTuMocTb, M3, cocTasnsowmm 0,03 MMa/m® n 6onee;

4  onpecHUTENbHbIE YCTAaHOBKMY;

.5  KoHAeHcaTopbl rMaBHbIX M BCOMOraTenbHbIX MEXaHNU3MOB;

.6 TOMOYHbIE YCTPOMCTBA KOTMOB, paboTaroLmnX Ha XNOKOM TOMNSIMBE;

7 BOAOrpenHble KOTMbl C TEMMepaTypon nogorpesa BoAb! Boiwe 115 °C;

.8 oxnagutenu, nogorpesatenn n UIbTPbl TOMMAMBA, Macria WU BOAbl MaBHbIX U
BCMOMOraTesibHbIX MEXaHU3MOB;

.9 aBTOMaTMYecKkue YCTPOMCTBa AN KOHTPOMS CONMEHOCTU NUTaTenbHOW BOAbl AN
KOTNOB;

.10  KOTnbI-MHCUHEpaTOp®I.

1.3.2.2 OcBuOeTenbCTBOBaHUIO  PerMctpom  npu  M3roTOBAEHUM  He noanexar
TennoobMeHHble annapaTbl U cocyabl Nog AaBreHneMm, ykasaHHole B 1.1.1.2 n 1.1.1.6.

1.3.2.3 BogorpenHble KOTNbl C TemnepaTypon nogorpesa Bogbl Bbiwe 115 °C
B OTHOLUEHMN MaTepuarioB W MNPOYHbIX pPas3MEpPoOB 3JNEMEHTOB [OSDKHbl  OTBeYaTb
TpeboBaHMAM, NpeabsaBNAEMbIM K NapoBbIM KOTMaM CorflacHo Hactoswwen yactu Mpasun.

dunbTpbl M OXNaguTenu rNaBHbIX M BCMOMOraTeNbHbIX MEXaHW3MOB B OTHOLUEHUM
MaTepuanioB M MNPOYHbIX pPa3MEpPOB 3fIEMEHTOB [OIMKHbI OTBeYaTb TpeboBaHusM,
npeabaBNgeMbiM K cocyam nog AaBrneHUeM CornacHo HacTosiwen yacTtu Npaswun.

1.3.2.4 BannoHbl, NpegHa3HayYeHHble 15 XPaHEeHUS CxXaTbIX ra3oB U NpUMeHsieMble Mpu
aKcnfyataumm CydHa B pas3fM4YHbIX CUCTEMAX W YCTPOMCTBAX, MOryT W3roTOBNATHCS
no AENCTBYIOLMM CTaHAapTaM nog TeXHUYEeCKUM HabngeHnem KOMNeTeHTHOro opraHa.

1.3.2.5 O6bem ocBMOETENBCTBOBAHMA TEMNOoOOMEHHbIX annapatoB M COCYyAOB
noj AaBreHneM, BXOASLWMX B COCTaB XONoAMMbHbIX YCTAaHOBOK, ykasaH B 1.1.3, 1.3.2 1 1.3.3
yacTtu XIlI «XonoguneHble YCTaHOBKUY.

1.3.3 TexHu4yeckas AOKyMeHTaLuusl.

1.3.3.1 [lo Hayana M3roToBneHus KOTMOB, TENMOOOMEHHbIX annapaTtoB U COCyL4OB Nojg,
AasneHvem Pernctpy gomkHa 6biTe NpeacTaBneHa crnegyowasn TeXHUYeckas JOKyMeHTauns:

A KOHCTPYKTUBHbIE YEPTEXU C pa3pe3aMn 1 ONUCAHUAMMU, B KOTOPbIX AOMKHbI OblTb
npuvBeaeHbl BCe [AaHHble, Heobxoaumble AN NPOBEPKM pPacyeToB W KOHCTPYKUUIA
(MpoyHblE pa3mepbl, MaTepuarnbl, 3NEKTPOAbI, PacrofioXeHne M pa3Mepbl CBApHbIX LUBOB,
KpenexHble getanu, npegnonaraemasa tepmuyeckast obpabotka u 1.n.);

.2  KOHCTPYKTMBHble 4YepTexu JeTanend, ecnum BCe Heobxoaumble [OaHHble
He NpmBeAeHbI B YepTexax, ykasaHHbix B 1.3.3.1.1;

.3 YepTexu pacnofioXeHns apmaTypbl C ee XxapakTepucTukamu,

.4  ypoenetBopsiowmne TpebOBaHWSIM HOPM MPOYHOCTM HacTosilwen yactu [Mpasun
pacyeTbl Ha NPOYHOCTbL AeTanen, NoABEPXKEHHbIX AAaBMEHUI0, 3a UCKMYEHEM apmaTypbl,
draHueB W KpenexHblX WU3Oenun, ecnu rnocnegHve COOTBETCTBYIOT CTaHgapTam,
0pobpeHHbIM Pernctpowm;

.5  pacyeT nnowaaun NpoxXoAHbIX CEYEHU NPeJoXpaHNTENbHbIX KNanaHoB.;

.6 TEXHONOrMYECKNN NPOLLECC CBAPKM;

.7 4YepTexu TOMOYHbIX YCTPOWCTB, Kamep W YCTPOWCTB ANSA CKUraHust HedTSHbIX
oCTaTKoB M Mycopa (4151 KOTNIOB-MHCUHEPaTOPOB);
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.8 [Ons KOTNMOB C OpraHWYyeckUMM TENSOHOCUTENAMWU: MNPUHUMNMAaNbHas cxema
CUCTEMbl C OMMCaHMEM W yKaszaHueM paboumx napameTpoB, YEpPTEXU paclUMPUTENbHOWN,
APEHaXXHON LUCTEPH M LUMCTEPHbI 3anaca;

.9 nporpamma CTEHAOBbIX UCMbITAHUNA.

1.3.3.2 [lokymeHTauMs no cMctemMaMm aBTOMAaTUYECKOro perynnmpoBaHud, 3aluThbl
W curHanmsauumn, a Tawkke 0 aBTOMAaTU4EeCKMM  TOMOYHbIM  YCTPOMCTBAM  AOSDKHA
NpeacTaBnAaTbCA B COOTBETCTBMM C TpeboBaHuamu 3.2.9 vactm | «Knaccudpumkaumsa» n 1.4
yactn XV «ABTOMaTU3aLUMNA».
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1.4 MATEPUAIDbI

1.41 MaTepuanbl gna getanen KOTMOB, TENSIOOOMEHHbIX annapaTtoB M COCyaoB NoA
AasneHnem knaccos | 1 |l nognexar ocBMaeTenbLCTBOBaHMIO Pernctpom npu 3rotoBreHunm.

MaTepuansl 4na getanen KoTros, TEN00OMEHHbIX annapaTtoB 1 COCyAOB NoA, AaBNeHNeEM
knaccos Il v Ill moryT nocrtaBnsaTeca ¢ ceptudukatamm no copme 3.1 craHgapta EN 10204,
€Cnn NOATBEPXKAEHHbIE B HUX pe3ynbTaTbl UCMbITAHUA COOTBETCTBYIOT TpebosaHmam [Mpasun
Peructpa. Npu npoBepke AOKYMEHTOB MHCMEKTOPOM Pernctpa n BO3HUKHOBEHNM 06OCHOBAHHbIX
COMHEHWMIA B KayecTBe WCMOMb30BaHHOIO MaTtepuana Peructp octaBnsieT 3a cobow npaBo
noTpeboBaTb NPOBEAEHMS AOMONMHUTENBHLIX MPOBEPOK COOTBETCTBUSI MaTepurana 3asBfeHHbIM
CBOWCTBaM.

MaTepuansl 4ns getanen KoTnos, TeNOO0OMEHHbLIX annapaToB U COCyA0B Noa AaBneHnem
knacca lll moryT ObITb BblGpaHbl MO MEXAYHAPOOHbIM WM HaUMOHarbHbIM CTaHgapTaMm,
OENCTBYIOLLUMM Ha MOMEHT PACCMOTPEHUSA TEXHUYECKOW [OOKYMEHTaUMM U MNOCTaBMATbCA
C JOKyMeHTamu npoussoauTens. [lpumeHeHve MaTepuanoB B 3TOM Clyyvae MoOOSeXuT
CornacoBaHuo ¢ Pernctpom npu paccMoTpeHNM TEXHUHECKON OKYMEHTaLMMN.

MaTepuans! 4ns apMaTypbl KOTII0B, TEMI00OMEHHbIX annapaToB U COCYA0B Noa AaBneHnemM
BCEX KnaccoB MOryT 6biTb BbiOpaHbl MO MeXOyHApOOHbIM WM HALMOHAmNbHLIM CTaH4apTaMm,
OENCTBYIOLLUMM Ha MOMEHT PaCCMOTPEHUS TEXHUYECKOM [AOKYMEHTAUMM W MNOCTaBMATLCS
C OOKYMEHTaMK Npov3BoauTens.

1.4.2 Yrnepogucras " yrnepoamncTo-mapraHuesasi cTanb aonyckaeTcst
ONsi U3roTOBNEHNA AeTanemn KOTnoB, TenfooOMeHHbIX annapaToB M COCyAOB MoA AaBfieHneM
npv pacyeTHblX Temnepatypax cpegbl o 400 °C, a HuskonervpoBaHHas — o 500 °C.
MNpyMmeHeHne 3TMX cTanemn 4nsa cpeq ¢ TemnepaTypoi Bbllle YKasdaHHbIX MOXET ObiTb AOMYyLLEHO
npu YCrioBUK, YTO UX MEXAHMYECKME CBOMCTBA W Npeaen anurernbHon npodHocTy 3a 100000 vy
COOTBETCTBYHOT AEVCTBYHOLLMM CTaHA4ApTaM 1 rapaHTUPYHTCS M3roTOBUTENEM CTanu Npy 4aHHON
MOBbILLEHHON TeMnepaType. ONeMeHTbl U apMaTypa KOTNOB 1 TEMNOOOMEHHLIX annapaToB Ais
cpen ¢ TemnepaTypon Bbiwe 500 °C gormkHbI, Kak MpaBunio, U3roTaBnMBaTbCS N3 NErMpoBaHHON
cTanm.

1.4.3 [na TennoobMeHHbIX annapaToB W COCyOOB NO4 AaBfiEHMEM C  pacyeTHOM
Temnepatypon cpenbl MeHee 250 °C MOXEeT NPUMEHSITLCS CyQOCTPOUTENbHAs CTalb COrfacHo
TpeboaHuam 3.2 yactu Xlll «Matepuansi».

[ns HekoTOpbIX AeTanen TennoobMeHHbIX annapaToB M COCYAOB C paboyMm AaBneHnem
meHee 0,7 MlMNa n pacueTHon Temnepatypon cpeabl meHee 120 °C gonyckaeTcs NpUMeHeHne
NONYCNoKOMHOM cTanu

144 Ecnn BkKayecTBe pacyETHOM XapaKTEPUCTUMKM MaTepuana npuHAT npegen
TeKy4yecTu npuv nosblLeHHon Temnepatype (cM. 2.1.4.1), formkHbl ObiTb NPOBEAEHbI UCMbITaHUSA
mMaTepvana Ha pacTsXeHue Mpu pacdeTHOM TemnepaType CTEHKM, a €Cnu MPUHAT npegen
ANUTENbHOM MNPOYHOCTM, Pernctpy AomkHbl ObiTb MpeacTaBreHbl faHHble O npejene
ANUTENBHOM MPOYHOCTU NMPY pacyeTHOW TeMnepaType CTEHKN.

14.5 [lpn npUMEHEHUN NErMPOBaHHON CTanu Ansi KOTOB, TEMNNOOOMEHHLIX annapaToB
1 COCYL0B NOA AaBreHMeM O0MKHbI ObITb NpeacTaBneHbl JaHHbIE O MEXaHUYECKMX CBOMCTBAX M
ANUTENBHON NPOYHOCTU CTanu U CBapHbIX COEAUHEHW NPU pac4eTHOW TemrnepaType CTEeHKW,
TEXHOJSTOMMYECKNX CBOMCTBAX, TEXHOMOMM CBapKM 1 TepMmyeckon obpaboTku.

MpumeHeHMe YyryHa W MefgHbIX CrfaBoB Afs  KOTENbHOW apMaTypbl  KOTOB
C OpraHM4ecKMmn TENIOHOCUTENAMM He JOoMYyCKaeTCs..

14.6 KotenbHaa apmaTypa YycnoBHbiM auvameTrpoM oT 50 pgo 200 mm,
pabounm aasnexHnem p 0o 1 Mlla n paboden temnepatypow 0o 350 °C MOXeT nsrotaBnmBaTbCA
M3 4yryHa C LIapoOBMOHBIM [PadUTOM C MOSIHOCTbIO HEPPUTHOM CTPYKTYPOM COrMacHo
Tabn. 3.9.3.1 yactu Xlll «MaTepunansbiy.
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Ona Ton >xe apmatypbl YCroBHbIM AuameTpoM d MeHee 50 Mm, npouseedeHve p - d
He OOMmMKHO npeBbiwaTb 250 MlMa mm.

1.4.7 [etanu n apmaTypa Tennoo6MeHHbIX annapaTtoB U COCYAOB MNOA AaBfEHNEM
anametpom go 1000 mm n pabounm aasnexnem o 1 MlNa MoxXeT n3rotaBnmMBaTbCs U3 YyryHa
C WapoBMAHbIM rpacMTOM C MOSTHOCTbIO (PEPPUTHON CTPYKTYpOW cornacHo tabn. 3.9.3.1
yacTtu XIlII «MaTtepuanbi».

1.4.8 Mcnonb3oBaHne MedHbIX ChNnaBoB And JeTanen KOThnoB, TennoobMeHHbIX
annapaTtoB, COCyAOB Mo [AaBfieHMEM W UX apMaTypbl [OMNycKaeTca AN pacyeTHOW
Temnepatypbl cpeabl 4o 250 °C n paboyero gaesnexus go 1,6 Mlla.

1.4.9 Mcnonb3oBaHve KOMMO3WUTHbLIX mMarepuanos (KOHCTPYKUWMIA n3
CMNOUCTO-BOSIOKHUCTbIX KOMMO3UTHbBIX MaTepuanoB M MeTannoB C LUIMHOPUYECKON WK
cepuydeckon opMor Kopnyca) AonyckaeTcsl B COCyAdax non AaBrneHueM Onsi pacHeTHbIX
Temnepatyp He 6onee 60 °C. UsrotoBuTenb WNU MNPOEKTAHT AOMMKEH MPeAcTaBUTb Ha
onobpeHne  Permctpy  nonHele  cBegeHuss 06 mMcnonb3yemblX  MaTepuanax
(CTpYKTYpe 1 NNOTHOCTU apMUpPOBaHWs, MOAYNAX YNPYrocTu U cABura, npeaene TekyyecTy,
npegene npoYHOCTM, npefenbHbiX gedopMaumsax, yOapHOW BA3KOCTU, COMPOTUBIIEHUM
MarnouunknoBon yctanoctn un T.n.). Kpome Toro, AosmkHbl GbiTb nNpeacTtaBneHbl CBEAEHMS
O KOHCTPYKUMM un3genus, cnocobe msrotoBrneHus (OCTaATOYHbIX HaMpsKeHUAX nocre
ONpPeccoBkM nenHepa, TepmoobpaboTke u T.n.), paboden cpege U IKCNNyaTaUMOHHbIX
Harpyskax.
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1.5 CBAPKA

1.5.1 Cgapka U1 HepaspywawLnin KOHTPONb CBapHbIX COEOUHEHWUA  [OOSKHbI
BbINOSIHATLCA B COOTBETCTBMM C TpeboBaHmammM Yactn XIV «Ceapkay.

1.5.2 TunoBble npumMepbl OONYCKAaeMbIX CBapHbIX COEOWHEHUN NpuBELEHbI
B MPUITOXKEHWUN.

MpOYHOCTL APYrMX KOHCTPYKUWUA, B KOTOPbIX MNPUMEHSAOTCA YrNoBble CBapHble
COEQVHEeHUA UNn COeAMHEHUs, noaBeprarowmecs usrnbarwmnm ycunuam, AofmkHa ObiTb
noaTBepXXaeHa pacyeToM Ha NPOYHOCTb M YCTanocCThb.
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1.6 TEPMUYECKAA OBPABOTKA

1.6.1  [etanun, cTpykTypa Matepuana KOTOpbIX MOXET HapyLlaTbCsl NOCIe CBapKM Ui
nnactmyeckon o6paboTkn, [OMKHbI ObiTb NOABEPrHyThbl Hagnexawewn TepMU4ecKomn
obpaboTke.

Mpn Tepmuyeckon o6paboTke CBaAPHOW  KOHCTPYKUUWM  OOSMKHbI  BbIMOSTHATHCS
TpeboBaHus 2.4.4 yactu XIV «Ceapkay.

1.6.2 Tepmuyeckas obpaboTka JOMMKHA NPOU3BOAUTLCS B CriefyoLWmMX Cnyvasx:

A Korga arnemMeHTbl KOTNOB, COCYAOB U TENNOOOMEHHbIX annapaToB, U3roTOBMEHHbIX
U3 NUCTOBOM CTanu, noaBepralTCA XONoOHOW LITamnoBke, U3rMby U oTdnaHuoBke
C nnacTtmyeckon gedopmaumnen HapyXHblx BONOKOH 6onee 5 %;

.2 korga TpybHble peLleTkn cBapeHbl N3 HECKONbKUX YacTen; Npyu 3TOM TepMuyeckas
obpaboTka MOXET NPOM3BOANTLCS 4O CBEPSIeHNss OTBEPCTUI Nnog TpyObl;

.3 Korga cBapHble AHWLWA U3roTOBMEHbI XONOAHOWN LWTaMMNOBKOW;

.4  Kkorga anemeHTbl NOABEPrHyThbl ropsadver obpaboTke AaBneHWem, Temnepartypa
B KOHLIE KOTOPOW HWXE TemnepaTypbl KOBKW MeTanna;

.5  Korga mcnonb3ylTcs CBapHble KOHCTPYKUWW C COAEpXaHWeMm yrrnepoga B cTanu
oonee 0,25 %.
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1.7 UICMNbITAHUA

1.71 Bce oanemeHTbl KOTNOB, TennoobMEeHHbIX annapaTtoB W COCyAOB Mopg
OaBNEHNEM TMOCNe W3roTOBMNEHUS MNu cOOpPKM AOSMKHbI NoABepraTbCsl rMapaBiNYeCcKUM
UCnbITaHUSIM B COOTBETCTBUMN C TpeboBaHuaMu Tadn. 1.7.1.

1.7.2 MapaBnuyeckMe MCnbITaHUA LOIMKHbI MPOBOAUTBLCS MOCIE OKOHYaHWUst BCEX
CBapPOYHbIX paboT 40 YCTAHOBKM N30MALMN U HAHECEHMS 3aLLUTHBIX MOKPLITUNA.
1.7.3 Ecnn nocne cbopkn BCECTOPOHHMIA OCMOTP WUCMbITbIBAEMbIX MOBEPXHOCTEN

OTAernbHbIX Y3r0B U AeTanen 3aTpygHeH Unu HeBO3MOXEH, 3TW AeTanu 1 y3nbl nognexar
ncnbiTaHUo 0O cOopKu.

1.7.4 Paamepbl arnemMeHToB, UCNbITbIBAEMbIX NPOOHLIM gaBneHuem p,, + 0,1 Mla,
a TaKkKe 3NEeMEHTOB, UCNbITbiIBAEMbIX NPOOHBEIM AaBneHnem 6onee BbICOKMM, YEeM yKa3aHo
B 1abn. 1.7.1, AOMKHbI NogBepraTbCA NPOBEPOYHOMY pacyeTy Ha 3TO LaBfiEHME; NpU 3TOM
HanpsPKeHnsa He OOMKHbI NpeBbiwaTth 0,9 Nnpegena Tekyvyectu matepuana.

1.7.5 [MapoBble KOTNbI MOCME YCTAaHOBKW Ha CyAHe AOSMKHbl ObiTb MOABEPrHyThl
naposon Npobe npu paboyem gaBneHuu.

1.7.6 BosgyxoxpaHutenn nocne YyCTaHOBKM Ha CyAHE [OSDKHbl NoaBepraTbCa
NHEBMaTU4YECKMM UCMbITaHUAM paboymm aaBneHmem B coope ¢ apmaTypon.

1.7.7 TennoobmeHHble annapaTtbl M COCyAbl XONOAMIbHBIX YCTAHOBOK nognexar
ncnbiTaHuio cornacHo 12.1 yactu Xl «XonoaunbHble yCTaHOBKNY.
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Tabnwuua 1.7.1

Ne OnemeHTbI KOTNOB, TENNIO0OMEHHbIX annapaToB U COCYAO0B Nog Mpo6Hoe gaBnexve p,, MMa
n/n OaBreHnem nocre U3roToBMEHUsI UMM COeaNHEHUS B COOpaHHOM BWAE C yCTaHOBIEHHOM
3MeMeHTOB NpOoYHOro kopnyca 6e3 apmarypbl apmatypou
1 | KoTnbl, naponeperpeBaTtenu, 3KOHOMan3epbl U ANIeMeHTbI, 1,5p,,, HO HE MeHee 1,25p,,, HO He MeHee
pabotatowime npu temnepatype Huke 350 °C »,,+0,1 MlMa pwt 0,1 MlMa
2 | KoTnbl C OpraHn4ecKMMmn TeNSIOHOCUTENSIMU 1,5p,,, HO He meHee p,,+ 0,1 MlMNa 1,5p,,, HO He meHee p,,+ 0,1 Mla
3 | MaponeperpeBaTtenu v 1x anemeHTbl, paboTatoLme npu 1,5pWM 1,25p,,
Temnepatype 350 °C v Bbilwe Rer/e
4 | TennoobmeHHbIe annapaTbl, COCyAbl NOA AABMEHMEM U UX
anemeHTbl, paboTatowwme npu Temnepatype Hwke 350 °C n
nasnexnn’ 2
no 15 MlMa 1,5p,,, HO He meHee p,,+ 0,1 Mla -
Bblwe 15 MlMa 1,35p,, -
5 | TennoobmeHHble annapaTtbl 1 UX anemMeHTbl, paboTaroLme npu
Temnepatype 350 °C v Bbllle 1 aaBneHnn?
015 Mra Rer/s50 -
p‘ 1,5pw Rep/t
Bbile 15 MMa 1,35Pw% -
eL/t
6 | BnemeHTbl TONOYHBIX YCTPONCTB, MOABEPXKEHHbBIX AaBNEHMIO - 1,5p,, , HO He MeHee 1 Mla
Tonnvea
7 | a3oBble NONOCTW YTUIN3ALIMOHHbBIX KOT/I0B - McnbitaHne Bosgyxom gasnedvem 0,01 MMMa
8 | Apmatypa KoTrnoB CornacHo 1.3 yactu IX «MexaHuambli», HO McnbiTaHne Ha repMeTUYHOCTL 3aKpbITUA
He MeHee 2p,, AasnexHvem 1,25p,,
9 |lMuTaTenbHble KNanaHbl KOTIOB M 3anopHbIe KnanaHbl KOTIoB 2,5p,, To xe
C OpraHM4eCcKMMM TEMNOHOCUTENSMM
10 | ApmaTtypa TennoobMeHHbIX annapaToB U cocyoB nog gaesneHveM | CornacHo 1.3 yactu IX «MexaHu3mbl» To xe

YcnoBHble 0003HaYeHNs:

pr — NpoBHoe AaBneHue npu ucnbitaHum, Mra;

py — paboyee gaenenune, MIMa, Ho He meHee 0,1 MMa;

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

1
2

WMcnbitanne oxnagutenen ABC — cm. 1abn. 1.3.3 yactu IX «MexaHn3mbl».
Mpn p,, = 15 + 16,6 MIMa; p, = 22,5 MMMa.
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1.8 KOTEJIbHbIE MOMELLEHUA

1.8.1 KoTenbHble NOMELLEHNS OOMKHbI OTBeYaTb TpeboBaHusam 4.2 — 4.5 yactu VI
«MexaHun4yeckune ycTaHOBKN Y.
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2 PACYHETbI HA NPOYHOCTb

2.1 OBLLUME NOJIOXKEHUA

211 O6nactb NPMMEHEHUs.

2.1.1.1 Tllonyyaemas B pesyrnbTaTe pacdeTa TOMWMHaA CTEHOK SIBASETCS MUHUMAIbHO
A0MYCTUMOW ANS HOPMarnbHbIX YCNOBUIM 3KCNyaTauum.

HopMbl 1 MeTogbl pacyeTa Ha MPOYHOCTb HE YYUTbIBAKOT TEXHOMOrMYECKMX O0MYCKOB
Mo TONWWHE NpPU  W3rOTOBMEHMM, KOTOPble [OOSMKHbI YYUTbIBATbCA B BuMAae npubaBok
K pac4eTHOW TOSLWMHE.

[ononHuTenbHble HaNPsXKEHUs1 OT BHELUHWX HArpy3oK (OCEBbIX YCUMUA, U3rMbaroLmx m
KPYTSLLMX MOMEHTOB), AENCTBYIOLLMX HA pacCUYNTbIBAEMbIN 3NEMEHT (B YACTHOCTW, Harpy3ok
OT COBGCTBEHHOrO Beca, Beca NPUCOEAMHEHHbIX AeTanen u T.n.), 4OMMKHbI No TpeboBaHuio
Pernctpa yuntbiBaTbCsi 0C060.

2.1.1.2 Pa3amepbl KOHCTPYKTMBHbIX 3IEMEHTOB KOTMOB, TEMNSI0OOMEHHBLIX annapaTtoB n
COCydoB, AN KOTOPbIX METOAbl pacyeTa Ha MNPOYHOCTb B HacToswwmx [lpaBunax
He NPUBEAEHDbI, ONPEedensitoTCA Ha OCHOBAHWUW OMbITHbIX OAHHbIX W  anpobMpPOBaHHbLIX
TEOPETMYECKMX PAcYETOB Ha MPOYHOCTb MO OOLLENPUHATBLIM 1 cornacoBaHHbIM ¢ Pernctpom
CTaHOapTam.

2.1.2 PacuyeTHOe gaBneHue.

21.21 Pac4yeTHoe faBneHue, MO KOTOPOMY MPOM3BOOATCA pacyeTbl Ha MNPOYHOCTb
3MIEMEHTOB KOTNOB, TennooOMeHHbIX annapaTtoB W COCYAOB MO [AaBrieHvem, cnegyet
NpYHUMaTbL HE MEHEE MakKCUMarnbHO AOMYCTMMOro pabo4yero gJaBneHust cpedbl, BO3HMKAOLWETO
Npyv HOPMAarbHOW 3JKCryaTauum, Npu 3TOM [OOMYCKaeTCA He YYUTbiBaTb KpPaTKOBPEMEHHOE
noBbllleHne aaeneHust He 6onee 4yem Ha 10%, BO3HMKalOLWlEE MPU MOMHOM OTKPbITUM
NpPeaoXpaHUTENbHbIX KrnanaHoB.

mopocTatnyeckoe [OaBfneHME [OOIMPKHO Y4YMTbIBATbCA MNpWM  ONPEedeneHnun pPacyeTHOro
OaBneHus, koraa oHo npesbiwaeT 0,05 MlMa.

2.1.2.2 [na npsAMOTOYHbIX KOTFAOB W KOTMOB C NPUHYOUTENbLHOWM LMPKynaunen
pacyeTHOe AaBrfieHne OOSMKHO MPUMHMMATBLCA C Y4ETOM r'MApPOANHAMMYECKUX CONPOTUBIIEHUI
B SriEMeHTax KoTfia Npu pacyeTHON Naponpon3BOANTENBHOCTN.

2.1.2.3 [nda nnockMx CTEHOK, NOABEPXKEHHbIX AaBMeHU0 ¢ 06enx CTOPOH, B KayecTBe
pacyeTHOro cregyeT NpuUHUMaTh Gonbllee OeNCTBYOLLEE AaBMEHNE.

CTeHKM B BnAe M3OTHYThbIX NOBEPXHOCTEN, NOABEPKEHHbIE OABMEHMIO C 00ENX CTOPOH,
crneayeT paccyMTbiBaTb Kak Ha BHYTPEHHEE, TaK U Ha HapY)XHOE AaBrieHune.

Ecnu c ogHOM CTOPOHbI CTEHKM B BUAE NIIOCKON UIM M3OTHYTON NOBEPXHOCTU AaBrieHne
HWKE aTMOC(EpPHOro, TO B Ka4yecTBE pacyeTHOro credyer npuHUMaTb [OaBrieHue,
JencTByloLLee ¢ Apyro CTOPOHbI CTEHKM 1 yBenuyeHHoe Ha 0,1 Mla.

2.1.2.4 [Ina 3KOHOMaM3epoB 3a pacyeTHOe AaBfieHWe AO0SMKHa MPUHUMATLCS CyMma
pabo4yero gaBfeHVs B NApOBOM KOJSINIEKTOPE KOTNa U rmapoguHaMUYecKux COnpoOTUBIIEHUI
B 9KOHOMaw3epe, TpybonpoBogax M apMaTtype Npu pacyeTHOW Maponpou3BOAUTENBHOCTU
KoTna.

2.1.2.5 [na tennoobMeHHbIX annapaToB M COCYOOB MNO4 LaBfEHMEM XONOAWUNbHbLIX
YCTAHOBOK pacyeTHble AaBfeHnsa LOMKHbl NPUHUMAaTbCcs cornacHo 2.2.2 vactu Xl
«XonoaunbHble YCTaHOBKUY.

2.1.3 PacueTHas Temnepartypa.

2.1.3.1 [na onpegeneHus gonyckaeMblX HaNps>KeHU B 3aBUCUMOCTU OT TemnepaTypsbl
cpedbl 1 ycrnoeun oborpesa pacyeTHasi Temrnepartypa CTEHKM 4OMKHA MPUHMMATBCA HE MeHee
ykaszaHHowu B 1abn. 2.1.3.1.
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2.1.3.2 Onpegenexue pacyeTHom Temnepartypbl CTEHKM t 3N1IEMEHTOB
naponeperpesartenen c Hanbonbluern TemnepaTypon neperpetoro napa t, > 400 °C
OOMKHO NPOM3BOAMTBCA MO HECKONBbKMM  CEeYEeHWsIM  naporneperpeBaTens C  y4yeToM
BO3MOXHbIX 9KCMSyaTauNOHHbIX MOBLILWEHUA TemnepaTypbl B OTAESMbHbIX 3fieMeHTax W
yyacTKkax B Anana3oHe BCEX BO3MOXHbIX 3KCMyaTauNOHHbIX Harpy3oK KoTna.

B kayecTBe pacyeTHOM OOMKHa NPUHMMATBLCA MakKCMMarbHas Mofy4YeHHas pacyeToM
TemnepaTypa B Haubonee HanpsXKeHHOM CeYeHun naponeperpesartens.

HomuHanbHas pacyeTHasa TemnepaTtypa CTEHOK Tpyb naponeperpesarenen npu t,, > 400 °C
(cm. 2.5 Tabn. 2.1.3.1) onpegendetca no popmyne

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

rae t, — CpedHss TemnepaTypa napa B paccMaTpyBaeMoM ceudeHun TpyGel, °C, onpepensieTcs
no pesynbTataM aHanusa TenmnoBblX YCINOBWIA paboTbl MNaponeperpesatenss W ero
KOMMOHOBOYHbIX CXEM, a TaKke Mo pesyrnbTaTtam TEMNoBOro pacyeTa KoTna;
At; — cpeaHas pasHOCTb MeXOy pacyeTHO TemnepaTypoil CTeHKu Tpybbl U TemnepaTypoii napa
B paccmaTpuBaeMoM cedeHun Tpy6bbl, °C. [ins ee onpeaeneHns Heo6XoAMMO BbIYMCIUTL UMK
NPUHATL M3 TENMOBOrO pacyeTa KoTna crnegyowye gaHHbIe:

a; — CpedHWl Mo OKPY>KHOCTW TPyObl KO3PMUUMEHT TEnnooTAaynm OT AbIMOBbIX Fa30B K CTEHKe
Tpy6bl, BT/(M?/K);

a, — KO3(PDUUMEHT TENNOOTAAUM OT CTEHKM TPYBbI K napy, B1/(m?-K);

az — ko3PULMEHT TennooTaaum usnydeHuem, Br/(m?-K);

t, ~— Temnepartypa ObIMOBbIX ra30B Nepes paccmaTpuBaembiM psgom Tpy6, °C;

At, — onpepensetcs no puc. 2.1.3.2-1.

Ons onpepenexns At, HaxoamTca BCOMOraTternbHas BenuynHa Ao no opmyne

1,6
Ap = ko =212, (2.1.3.2-2)
rae ko — KoahduumeHT, onpeaensemsii no puc. 2.1.3.2-2.

[Ona oborpeBaembix Tpyb neperpesatenenm At 3aBUCUT OT KO3 ULMEHTA
HepaBHOMEPHOCTU TENOBOCMPUATUS NO LUMPUHE rasoxoda neperpesaTtens k n npupaileHus
TemnepaTtypbl napa At,, Ha y4acTke OT BxoA4a napa B Tpyby 4O paccMaTpuBaeMoro ceveHus m
onpegensietca no puc. 2.1.3.2-3.

KoachdmumeHT k npnHmaeTcs paBHbIM: 1,3 — A5 BepTUKanbHbIX BOGOTPYOHbIX KOTSOB
00bIYHOro TUNAa ¢ NEeTNEBLIMM NN 3MEEBMKOBLIMU NeperpesaTenamu; 1,2 — ana U-o6pasHbix
CYAOBbIX KOT/IOB LUAXTHOrO TUMa CO 3MEEBUKOBbLIMW NeperpeBaTensmu.

MpumevaHue. lMNpu pacyeTe HeobGorpeBaemblX KONMNEKTOpPoOB U Tpyd neperpesatenen c t, >400 °C
At, npeactaBnsieT cobor MonHoe npvpalleHne TemnepaTypbl napa B paccCMaTpMBaeMOW CTYMEHW WK CeKuun
neperpesaTens.

2.1.3.3 HeoborpeBaembiM/ CUNTAOTCHA CTEHKN, KOTOPbLIE:

A OoTAEeneHbl OT TOMOYHOro NPOCTPAHCTBA WU AbIMOXOAA OrHEeYNOPHOW M30NAUnEN,
a paccTosiHMe MeXay HUMK 1 3Ton usonsaumen coctasnset 300 mm n 6onee, nMbo

2 3alUMLLEHbl OTHEYNOPHON N30MsUNen, He NOABEPXKEHHON BO3AENCTBUIO Ny4NUCTOro
Tenna.

2.1.3.4 3awmuweHHbiIMM OT BO3L4EWCTBUSA JIYYUCTOrO Tensna CUMTalTCH  CTEHKW,
KOTOpbI€ 3aLUMLLEHBDI:

A OrHeynopHowm nsonduuen, nmdo

.2 NnOTHbIM psgoM Tpyb (C MakCcMMarbHbIM 3a30pOM Mexay Tpybamu B 3TOM psiay
A0 3 Mmm), nnbo

.3 [OByMsl pacrnofioXXeHHbIMM B LUaXMaTHOM nopsigke psgamu Tpyd € npogonbHbIM
lwaroMm, paBHblIM He 6onee [ABYX HapyXHbiX AvaMeTpoB, wunn Tpemss u  6Gonee
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pacnonoXeHHbIMM B LWAXMaTHOM  nopsigke  psgamu  Tpy® € NpodonbHbIM - LIarom,
paBHbIM He 6ornee 2,5 HapyXHbIX guameTpoB Tpy6.

2.1.3.5 PacyeTHas TemnepaTypa oborpeBaemblXx CTEHOK KOTNa M MNaponpoBOOSALLNX
HeoborpeBaeMbIX CTEHOK KOTIa A0MmKHa ObiTb He MeHee 250 °C.
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Tabnuua 2.1.3.1

Ne n/n OneMeHTbI KOTMOB, TENOOOMEHHbIX annapaToB U COCYA0B MO AABNEHUEM U YCINOBMS NX paboThbl PacueTHas Temnepartypa
CTeHku, °C

1 AnemeHTbl, NoaBepXeHHble BO34eACTBUIO TY4UCTOro Tenna

1.1 | Tpybbl kOTENbHBLIE ty, + 50
1.2 | TpybObl naponeperpeBaTenemn t + 50

1.3 |BonHucTble xapoBble TpyObl ty + 75
1.4 |napgkue xapoBble TpyObl, KONIEKTOPbI, KAMEPbI, OTHEBbIE KAMEPbI ty, + 90

2 | dnemeHTbl, 060rpeBaeMble ropsiiyMMM rasaMu, Ho 3allulleHHble OT BO3AeNCTBUSA nyYynucToro tenna’
2.1 | OGeuariku, gHULLA, KOJNIEKTOPbI, KaMepbl, TPYOHbIE peLleTkn n Tpyobl KOTENbHbIE t, + 30
2.2 |Konnektopsbl n TpyObl NaponeperpeBaTenen npy temnepatype napa go 400 °C t, + 35
2.3 |Toxe, npn TemnepaType napa cabiwe 400 °C ty, + xAt + 25
2.4 | YTunusaumoHHble KOTNbl, paboTatome 6e3 pexnma TEpMUIECKON YNCTKM NOBEPXHOCTEN Harpesa ty + 30
2.5 |Toxe, C peXXMMOM TEPMUYECKON YNCTKM NOBEPXHOCTEN Harpesa t,

3 | OnemeHTbl, o6orpeBaemMbie NApoOM UITN XUOKOCTAMMN t,

4 |dnemeHTbl HeoborpeBaeMble? ty

YcnoBHble o603HayYeHUsN:

t, — HanbonbLuasa TemMmnepaTypa HarpeBaeMon cpeabl B paccMaTpMBaeMoM anemMeHTe, °C;

t, — Hambonbliaa Temneparypa rpetowen cpeibl, °C;

t — HOMUWHanbHas pacyeTHas Temnepartypa CTeHKM TpyObl, onpeadensemasi B cootsetcTBum ¢ 2.1.3.2, °C;
At — npeBbilleHMe TeMnepaTypbl Napa B Hanbonee TennoHanpshkeHHon Tpybe Haf cpeaHen Temnepatypon t, (cm. 2.1.3.2), °C;
X — KO3Ih(PULMEHT, XapaKTepmsyoLLmi nepemellnBaHne napa B KonnekTope naponeperpesaTens;
x = 0 — npu cocpegoTo4eHHOM HOKOBOM MIM TOPLIEBOM NOABOAE Napa K KONNEKTopY;

x = 0,5 — npu paBHOMEPHOM paccpeaoTO4YEHHOM MOABOAE Napa K KOJIEKTopY.

T Cwm. 2.1.34.
2 Cm. 2.1.3.3.
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2.1.3.6 [MpumeHeHMe Hem3onmMpoBaHHbIX oborpeBaembIX AbIMOBBLIMW ra3amMuM CTEHOK
KoTnoeB TonwmHon Gonee 20 mMm gonyckaeTcsa nuwb gnst Temnepatyp rasoes o 800 °C.
Ecnv npn TonwmHe cteHok meHee 20 MM 1 TemnepaTtype AbiMoBbIX rasoB cBbiwe 800 °C
UMEITCA Yy4yacTKM, He 3allMeHHble u3onaunen wnn  pagamm  Tpyd un  umetrowme
npoTsbkeHHoCcTb 6Gonee 8 gmameTpoB Tpyb, pacuyeTHass TemnepaTtypa CTEHKM [OSKHA
onpeaensaTbCcs TEMMOBbLIM PACYETOM.

TpeboBaHUSA K 3alLumMTe CTEHOK OT BO3AENCTBMSA NyYUCTOro Tenna npmueseaeHsl B 3.2.8.

2.1.3.7 PacueTHaa TemnepaTypa CTEHOK TenmnoobMeHHbIX annapaToB W COCYOOB,
paboTaloLwmx No4 AaBNeHNeM XONnogurbHOro areHTa, goMmKkHa npuHumaTeea pasHon 20 °C,
€Cnv He MOryT BO3HUKHYTb Boree BbICOKMe TemnepaTypsbl.

214 XapakTepucTuku NpoYHOCTU MaTepuraroB U AoNyCKaeMble HanpsKeHUs.

21.41 Tlpn onpegerneHun [onyckaeMblX HaMpsbkeHWd AOns  yrnepoguctblX U
NervMpoBaHHbIX CTanen C OTHOLEeHWEM BepxHero npegerna TekydeCcTu R,y K BpeMeHHOMY
CONPOTUBIEHUIO R,,, HE NpeBbiwatowmm 0,6, B Ka4eCTBe paCHETHbIX XapakTEPUCTUK OOIDKHbI
MPUHAMATLCA HWXKHWIA Npeaen TeKyvyecTu R,y WM YCINOBHbIN Npeaen TEeKy4eCTU Ryg, ¢

v npeaen anutensHon npoyHocTn 3a 100000 Y Ry, /¢ NPU pacYeTHbIX TemMnepaTypax.
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Ona cranen COTHOWEHMEM BEPXHEro npegena TeKyd4eCTM K BPEMEHHOMY
COnpoTUBNEHnto, npesbiwarowmm 0,6, OONONMHUTENLHO criegyeT NpuHUMaTb BPEMEHHOE
COMPOTMBIEHMNE R,/ NPU pacYeTHOI Temneparype.

[na ctanen, paboTarowmnx B yCnoBmusax nonsydectn (npu temnepaTtype Bbiwe 450 °C),
HEe3aBUCMMO OT OTHOLIEHUSA R,y /R,, K NEPEYNCNEHHBIM XapaKkTepucTukam cnegyet ob6asuTb
YCINOBHbIV NpeAen NonayvecTu Ry, o5y, NPU pacHeTHON Temnepartype.

Mpy aToM ANS Rep/ts Rpo2/t M Rmye BOMKHBI NPUHMMATBECA MUHVMASIbHbIE 3HaYeHUs,
OrOBOpPEHHbIE YCINOBWSIMY Ha NOCTaBKy CTaneu, a ans Ry, . u R194(105)/¢ — CPEAHNE 3HAYEeHMs.

21.4.2 [nsa matepuanoB 6e3 SIBHO Bblpa)X€HHOW MOLadKM TEeKydeCcTu B KadecTBe
pac4yeTHON XapaKTepUCTUKU AOIMKHO MPUHUMATBCS MUHUMAaribHOE 3Ha4YeHWe BPEMEHHOrO
COMPOTUBIEHUS Ry, /; NPU pacyeTHON Temneparype.

2143 [Onsa yyryHa C LWapoBUAHbLIM rpacpuTom 7 KOBKOIO yyryHa
¢ beppUTHO-NEPIIUTHON N NEPIINTHOM CTPYKTYPON M OTHOCUTESbHBIM YANTMHEHNEM MeHee 5 %
B KAa4eCTBe pacyeTHOW XapaKTePUCTUKM MPOYHOCTU AOIMKHO MPUHUMATBCH MWHUMarnbHOe
3Ha4yeHne BPEMEHHOro conpoTtusnenuns R, npu 20 °C.

Ona 4yryHoB C (pbeppuUTHOM CTPYKTYpPOM WU OTHOCUTENbHbIM yanuHeHvem 6onee 5 %
B Ka4eCTBE pac4eTHOW XapaKTEPUCTUKMN MPOYHOCTU AOSMKHO MCMOMb30BaTbCA MeHblUee U3
OBYX 3HAYEHUM:

R, — MWHMMarnbHbIA Npegen npoYyHocTn matepmana npu 20 °C nnu

Ry, — ycnoBHbIvi npeaen Tekydectn npu 20 °C, npy KOTOPOM OCTaTO4MHOE YANMHEeHWe
coctaenset 0,2 %.

2.1.4.4 Tlpy npMMEHEHMM LBETHBIX METANSIOB 1 UX CNSIaBOB HEOOXOANUMO y4NTbIBATD,
YTO HarpeB Npu ux obpaboTke M cBapke CHUMAeET YNpPOYHeHWe, NoflydeHHOe B XONOOHOM
COCTOSIHUK, NO3TOMY ANS pacyeTa Ha MPOYHOCTb AeTanen M y3noB M3 Takmx maTtepuarnos
Heo6XoOUMO MPUHUMATb XapaKTEPUCTUKM MPOYHOCTM, COOTBETCTBYIOLLUME WX COCTOSHUIO
nocne Tepmuyeckon obpaboTku.

2.1.45 PexkoMeHOyeMble 3HAYeHUS pacyeTHbIX XapakTepucTUK cTanen npwu
MOBbILLEHHbIX TEMNepaTypax npuBeaeHbl B Tabn. 7.1 n 7.2.

[na matepranos, He YNOMSIHYTbIX B yKa3aHHbIX Tabnuuax, XxapakTepnucTukm npo4YHOCTU
NPVHMMAIOTCS NO COrflacoBaHHbIM ¢ Pernctpom ctangaptam.

2.1.4.6 [onyckaemoe HanpsbkeHue o, Mlla, npymeHsiemoe npu pacyeTe MNPOYHbIX
pa3mepos, OOJDKHO NPYHUMATbLCA paBHbIM HaVMeHbLLIEMY n3 3Ha4YeHUn
(c yyetom TpeboBanmin 2.1.4.1 — 2.1.4.5):

Rm t
o =24
nB
R 5
1%(10°)/t,
o = %aodyt.
nl'l
(2.1.4.6)
Rep/t Rpo2/t
0:_/ (l/anlG:p—/);
nT nT
Ryt
o= 100000,
N
roe n, — KoahduUMEHT 3anaca NPOYHOCTU NO BPEMEHHOMY COMPOTUBIIEHUIO;
n, — KO3(ULMEHT 3anaca NPOYHOCTM MO Npeaeny nonsyyecTu;
n, — KO3(pULMEHT 3anaca NPOYHOCTU MO Npeaeny TeKyyecTu;
Ny — KO3MMULIMEHT 3anaca NpoYHOCTY Mo npeaeny AnutensHon npoyHoctu 3a 100000 .

KoadhdmumeHThl BbIGUpatotca B cootsetctaum ¢ 2.1.5.



lNpasuna knaccugukayuu u nocmpoulKku MopcKux cydoe (Yacme X)

22

21.5 KoaddurumeHTbl 3anaca npo4HOCTH.

2.1.51 [Ona onemMeHTOB, W3rOTOBMEHHbLIX W3 CTanbHbIX MOKOBOK W Mpokata W
HaXO4sILLMXCA MOA4 BHYTPEHHUM OaBneHueM, Ko3IdUUMEHTbl 3anaca MPOYHOCTM OOSTKHbI
NPUHMMAaTbLCS HE MEHEE:

ny=n,;,=1,6, ny=2,7nn,; =1,0.

[ns anemMeHTOB, HaxXOASALWMXCS MOA4 HapyXHbIM AaBrieHneM, KoadduuueHTbl 3anaca
MPOYHOCTU Ny, Ny W Ny AOMKHBI BbITh yBENuUeHbl Ha 20 %.

2.1.5.2 [1nd anemMeHTOB KOTNOB, TENNO0OMEHHbLIX annapaToB 1 COCYAOB Mo AaBfeHNEM
knaccos Il v Ill, narotoBneHHbIX U3 crtanen ¢ oTHoweHueM R y/R,, < 0,6, koaddpnUnNeHTsI
3anaca nNpoYHOCTN MOTYT MPUHUMAaTLCA:

Ny =Ny =1,5Un, =206.

21.5.3 [Ins 9nemMeHTOB KOTNOB, TEM/IOOOMEHHbLIX annapatoB W  COCyOoB,
W3rOTOBMEHHbIX W3 CTafNbHOrO JIUTbA W HaXOAAWUXCS N04 BHYTPEHHUM [OaBlEHUEM,
KoadhpnumeHTbl 3anaca Npo4YHOCTU AOMKHbI MPUHUMATLCSA HE MEHEE:

ng=n,;;=22,n;=30unn,;=1,0.

[na anemeHTOB, MNOABEPXKEHHBIX HAPYXHOMY [aBneHuto, KO3IhUUMEHTHLI 3anaca
NMPOYHOCTN AOMKHbI ObITh yBEnu4yeHbl Ha 20 % (Uckniovas n,, KOTOPbIA OCTaeTcsa paBHbIM 1).

2.1.5.4 KoahpuumeHTbl 3anaca MpoYHOCTU n, WU ny; ONA  TENnoHanpsKeHHbIX
OTBETCTBEHHbIX 3/1IEMEHTOB KOTMOB AOSMKHbI MPUHUMATBCSA PaBHbIMU:

3,0 — N5 BOMHUCTBIX KapoBbIX TPYO;

2,5 — ansa rmagkux XapoBsblx TPy6, OrHeBbIX KaMep, CBA3HbIX TPYO, ANWHHBIX U KOPOTKMX
CBsi3el;

2,2 — 0nsa AbIMOBbIX NaTpybKoOB, HaxoOsAWMXCS NMO4 AaBnNeHuem, U Apyrnx nogoOHbIX
CTEHOK, OMbIBaeMbIX rasamu.

2.1.5.5 [lpn onpegeneHun MpPOYHbLIX pPasMepoB ANs 3NEMEHTOB M3 Ceporo YyryHa,
YyyryHa C WapoBuaHbIM rpaddMToOM U KOBKOrO 4YyryHa qeppuTHO-NEpPnUTHON U MNepriuTHOM
CTPYKTYPbl C OTHOCUTENbHbIM YANUHEHUEM MeHee 5 % koadduuMeHT 3anaca Npo4vYHOCTU
Nno BPEMEHHOMY COMPOTMBIIEHUIO N, AOIKEH NPUHMMATbLCA paBHbIM 4,8 nocne omkura u
7,0 — 6e3 omkura Kak anga HapyxHoro, Tak U Ans BHyTPEHHEro AaBeHus.

[na anemeHTOB U3 4yryHa (eppuUTHOM CTPYKTYpbl C OTHOCUTESbHbBIM YOSIMHEHNEM
bornee 5 % koapbdPUUMEHT 3anaca NPOYHOCTM MO BPEMEHHOMY COMPOTUBIEHUIO n, OOSKEH
npvHMMaTbCsa paBHbIM 4,0 AN BHYTPEHHEro AaBneHns n 4,8 — ANs HAPY>KHOro AaBneHus, a
KO3 hULMEHT 3anaca NPOYHOCTU NO YCNOBHOMY npeaeny Tekyy4ecTu n, — paBHbIM 2,8.

21.6 KoaddunumeHTbl NPOYHOCTW.

2.1.6.1 KoadhpuuMeHT NpPOYHOCTM CBapHbIX COEOVUHEHWA [OOIMKEH BblbupaTbCs
no 1abn. 2.1.6.1-1 B 3aBUCUMOCTM OT KOHCTPYKLUN COeQUHEHMSA 1 cnocoba CBapKu; Npu 3TOM
KO3(pPMLUMEHT MPOYHOCTU CBaApPHOrO COEAMHEHUS B 3aBUCUMOCTM OT Kracca KOTIOB,
TennoobMeHHbIX annapaToB 1 cocyaoB nog gasneHuem (cm. 1.3.1.2) gomkeH npuHUmaTbes
He MeHee ykasaHHoro B Tabn. 2.1.6.1-2.
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Tabnuuya 2.1.6.1-1
Capka CBapHoe coeuHeHWe CeapHon wWwoB ©
ABTOMaTU4ecKas CTtbikoBOE [BYCTOPOHHUN 1,0
OJHOCTOPOHHUIM Ha NOAKNagKe 0,9
OAHOCTOPOHHUIM 6e3 Noaknagku 0,8
HaxnecTto4Hoe [BYCTOPOHHUN 0,8
OAHOCTOPOHHUN 0,7
MexaHusnpoBaHHas u CTtbikoBOE [BYCTOPOHHUN 0,9
pyyHas OJHOCTOPOHHUIM Ha NOAKNagKe 0,8
OAHOCTOPOHHUIM 6e3 Noaknagku 0,7
HaxnecTto4Hoe [BYCTOPOHHUN 0,7
OAHOCTOPOHHUN 0,6

MpunmeuaHunsa: 1. Bo Bcex crnyyasix gormkeH ObiTb 06ecneyeH NosHbIi NpoBap KOpHS LLBa.
2. [Ins aneKTpoLUNnakoBon cBapku KOAhPULIMEHT NPOYHOCTM CBAPHOro coeanHeHus npuHnmaetca ¢ = 1,0.

Tabnwnuya 2.1.6.1-2

O6opynoBaHue KoadhduumneHT npoyHOCTM CBApHOIO COEQUHEHUS @
B 3aBMCMMOCTM OT Kriacca KOT/ioB
I Il 11
KoTnbl, naponeperpesatenu n napocbopHUKK 0,90 0,80 —
O6orpeBaeMble NAapoOM NaporeHepaTopsbl 0,90 0,80 —
TennoobmeHHblEe annapaTbl M COCYAbl NOA4 AaBNEHNEM 0,90 0,70 0,60
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21.6.2 KoabdPUUMEHT  MPOYHOCTM  LUWIMHOPUYECKMX  CTEHOK,  OCrabreHHbIX
HeyKpenneHHbIMU OTBEPCTUSMW OAMHAKOBOrO AMaMeTpa, OOMMKEeH NPUHUMATLCA pPaBHbIM
HanMeHbLUEMY U3 TPeX KO3 PULIMEHTOB:

A KO3(pPMLMEHTY NPOYHOCTU LINNNHAPUYECKNX CTEHOK, OCnabrneHHbIX NPOAOSbHbIM
pPSAOM MMM KOPUOOPHBIM MOMeM OTBEPCTMM C OAMHAKOBbIM Lwarom (cMm. puc. 2.1.6.2.1),
onpegengemomy no popmyne

¢o=((a—-d)/a; (2.1.6.2.1)

.2  NpuvBEOEHHOMY K NPOAOMbHOMY  HanpaBneHuio  KO3MUUMEHTY  NPOYHOCTU
UMNUHAOPUYECKUX CTEHOK, ocnabreHHbIX MnonepeyHbiM PSaoOM UNM nonem  OTBEepCTUi
C 0OOQWHaKoBbIM Lwarom (cMm. puc. 2.1.6.2.1), onpegensemMomy no dopmyne

¢ =2(ay —d)/ayq; (2.1.6.2.2)
D N N
AN J \V
M M )
N L "\
<
Qoo

| a | a

IIpooonvuas oco

Puc. 2.1.6.2.1

.3 nNpuvBEeOEHHOMY K NPOAOSIbHOMY  HanpaBneHuio  KO3IMMUUMEHTY NPOYHOCTU
UUNIMHOPUYECKUX CTEHOK, OCnabrneHHbIX nofieM OTBEePCTUN, PacnoNnOXEHHbIX B LUAXMaTHOM
nopsigke ¢ paBHOMEpPHbLIM pacnonoXeHnem oTBepcTun (cM. puc. 2.1.6.2.3), onpegensemomy
no doopmyne

¢ =k(a, —d)/a,, (2.1.6.2.3)
roe d — pvameTp OTBEpCTWS Mo BBasnbLOBbIBaeMble TPyObl UNU BHYTPEHHWIA OMaMeTp NpuBapHbIX
Tpyb ¥ BbICaXXEHHbIX LUTYLIEPOB, MM;
a  — war mexgy LueHTpamun AAByX COCEeAHUX OTBEPCTUIA B NPOAOSNBHOM HanpaBsreHuun, MM;
a; — War Mexay LeHTpamu AByX COCeOHVWX OTBEPCTUM B MOMEPEYHOM (OKPYXHOM) HampaBrieHuu
(MpuHMMaeTcsa No ayre cpeaHewn OKPYXXHOCTK), MM;
a, — war Mexagy LeHTpamu OBYX COCeHNX OTBEPCTMI B KOCOM HanpasieHun, MM, onpeaensiembin
no dopmyrne
Ay = 4/ lZ + l%,

l — paccTosHue MexXay UeHTpamu [ABYX COCEAHMX OTBEpPCTMI B NPOAOSIBHOM HamnpaBreHuu
(cM. puc. 2.1.6.2.3), mm;

l;, — paccTosHMe Mexay UeHTpaMu [BYX COCeOHMX OTBEPCTUMA B NMOMEPEYHOM (OKPY>KHOM)
HanpaBneHuu (cm. puc. 2.1.6.2.3), Mv;

k — K03hbMLMEHT, onpeaensiembii no 1adbn. 2.1.6.2.3 B 3aBUCUMOCTH OT [, /1.




lNpasuna knaccugukayuu u nocmpoulKku MopcKux cydoe (Yacme X)

25
M f} M
N \ d 1/

N é_:@_,_ -
MM
J L/ 1
/
a a

Ipooonvuas oco

Pwuc. 2.1.6.2.3
Tabnunuya 2.1.6.2.3
L/ k L/ k L/l k L/l k
50 1,76 3,5 1,65 2,0 1,41 0,5 1,00
4,5 1,73 3,0 1,60 1,5 1,27 - -
4,0 1,70 25 1,51 1,0 1,13 - -
MpumeyaHue. [NpoMexyToyHble 3HA4YEHNS k onpenensanTca UHTEePNonsumen.

21.6.3 Ecnu Bpsgax wnu nonsix OTBEPCTUM C paBHOMEPHbLIM LIAroOM MMEKTCH
OTBEPCTMA pasHbiX AnameTpoB, TOo B dopmynax (2.1.6.2.1), (2.1.6.2.2) n (2.1.6.2.3) ans
onpegeneHus KoadpduumeHta nNpoYHOCTM BMeCTO d cregyeT npuHUMaTtb cpefHee
apudmeTmnyeckoe AnameTpoB ABYX HaNBONbLUNX OTBEPCTUN, PACNONOXEHHbIX PAAOM.

lMpn HepaBHOMEpPHOM LWare OTBEPCTMM OOMHAKOBOro AmameTtpa B chopmynax nns
onpegeneHns KoadduumeHTa NPoYHOCTM cnegyeT NPUHMUMaTbh HauMEeHbLUNE 3HaAYeHns a, a,
na,.

2.1.6.4 Ecnu oTBepcTMe NPOXOAWUT 4Yepe3 CBApPHOWM LLOB, MMM pacCTOsiHME Mexay
KPOMKOWN Gnvkanwero K CBapHOMY LUBY OTBEPCTUSI U LEHTPOM CBapHOro wea MeHee 50 Mm
NN MeHee MOSIOBUHbI LUMPUHBI 30HbI HaMbOrbLUEro MEeCTHOrO BIUSHWUSA Bbipe3a @, MM,
onpegeneHHoro no dopmyne (2.1.6.4), To B kayecTBe KO3(pULUNEHTa NPOYHOCTU cnegyet
npyHMMaTtb npou3BedeHne  KoadpduumeHTa MPOYHOCTU CBAPHOMO COEAMHEHUA MU
KoadhdhuumMeHTa MPOYHOCTM OT ocrnabneHns OTBEPCTUAMW. B Crydasx, Korga KpoMka
OTBEPCTMSA pacnonoxeHa Ha pacctosHum 6onee 0,5Q n 6onee 50 MM OT LeHTpa CBapHOro
WBa, TO B KayecTBe KO3a(pbduMuMeHTa MNPOYHOCTU crneayeT MNpvHMMaTb HaUMEHbLUMA U3
KO3(pPMLUMEHTOB MNPOYHOCTU OT ocnabneHus OTBepCTUEM W KOIPDUUMEHTA MNPOYHOCTU
cBapHoro wBa. LUuprHa 30HbI Hambonbllero MeCTHOro BMWSHUA Bbipe3a @, MM,
onpegengeTtca no popmyrne

Q= vV D (s — ),

(2.1.6.4)

roe s — TONWMHA CTEHKU, MM;
¢ — npubaBka Ha KOPPO3ULD, MM, NPUHUMaemasi cornacHo 2.1.7;
D,, — CpefHuii AnameTp ocrnaGreHHON CTEHKM, MM.

Onsa umnNMHAPUYECKUX CTEHOK U BbIMYKMbIX OHALL,
Dp=D+swvwn D, =D, —s.
[nsa KOHNYeCKnx CTeHOK
D,, = (Dy/cosa) —sunun D, = (D/cosa) — s,
roe D, — HapyXHbli aMameTp;
D — BHYTpPeHHUW guameTp.
Ons koHudecknx cTeHoK D u D, GepyTcs Mo ceveHuto, KOTOpoe NpPOXOoOUT 4epe3 LEeHTp
ocnabnsLlero oTBepCTus;
o — Yron Mexay KOHUYeCKOW CTEHKOM M LeHTpanbHOM ocbto (cM. puc. 2.3.1-1).
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2.1.6.5 [na ©6eCWOBHbIX UWUANHOPUYECKMX CTEHOK, He OocrnabneHHbIX CBapHbIMU
COeQMHEHUAMN N PAOOM UMM MOSieM OTBEpPCTUN, KOIMPMUUUEHT MPOYHOCTU MPUHUMaETCH
paBHbIM 1. KoadhmUMEHT NPOYHOCTM BO BCEX CNyYasX AOIMKEH NPUHMMAaTbLCA He Gonee 1.

2.1.6.6 KoadhpuumeHTbl MPOYHOCTM CTEHOK, OcCnabfieHHbIX OTBEepCTUSMU  MOA
BBanbLOBbIBaeMble Tpybbl, onpegeneHHole no cdopmynam (2.1.6.2.1), (2.1.6.2.2) n
(2.1.6.2.3), BOMKHbI NpyHMMaTbLCH He meHee 0,3.

2.1.6.7 Tlpn N3roToBNEHUN UUNMHOPUYECKMX CTEHOK W3 JIMCTOB Pa3HOW TOSLUUHBI,
CO€AVHEHHbIX NPOAOSbHLIMX CBAaPHbIMW  LWIBAMK, pacyeTbl TOMWMHbI CTEHOK [OSTKHbI
NpoV3BOANTLCA A5 KaXA0ro fucTa ¢ y4eToM ocrnabneHum B HUX.

21.6.8 na Tpy6 CNpoAOnbHbIM CBapHbIM LUBOM  KO3(MULUMEHT NPOYHOCTU
BblGMpaeTca cornacHo 2.1.6.1.

2.1.6.9 KoadhduumneHTbl NPOYHOCTU LIMNUHOPUYECKUX, KOHUYECKUX CTEHOK U BbIMYKMbIX
AHWLL, ocnabneHHbIX OOQUHOYHBLIMW Bblpe3aMn, AOMMKHbI ONpeaensaTbes no opmMynam:

AN OANHOYHBIX HEYKPENnfEeHHbIX BbIpe30B

2

Pon = G/0+175° (2.1.6.9-1)
4On4a O AMHOYHbIX YKpEenreHHbIX Bbipe30B
Oy = Pon(1 +—2L) (2.1.6.9-2)
oy T FORAE T 2(s-0)Q”
roe Yf — cymma KOMMEeHCUPYIOLWMX NoLWaaen yKkpenneHuii, Mm2, onpegensemas cornacHo 2.9;
d — [OMaMeTp BbIpe3a, MM;
s — TOMLLUMHA CTEHKU, MM;
c — npwubaBka Ha KOppo3uo, MM, NPMHMMaemast cornacHo 2.1.7;
Q — onpegenseTcs cornacHo 2.1.6.4.

2.1.6.10MNpn  onpegeneHun  OOMNYCTUMbIX  TOMWMWMH  CTEHOK  LUIMHAPUYECKMX,
chepuyeckmx, KOHUYECKMX JMIEMEHTOB W BbIMYKMbIX AHWULL B Ka4yecTBe pacyeTHOro
KoappmumeHTa NPOYHOCTN NPUHNUMAETCA MEHbLLEEe U3 3HaYeHU, onpeaereHHbIX Ang psaa
UM nons  HeykperneHHblX OTBepcTur, cornacHo 2.1.6.2—2.1.6.7 n OONHOYHBLIX
YKPEMnMeHHbIX NN HEYKPENSIEHHbIX OTBEPCTUI, OnpeaeneHHbIX cornacHo 2.1.6.9.

2.1.6.11 KoachdpurumeHT NpoYHOCTN NIOCKMX TPYOHbIX peLleTok AOSMKEH onpeaensitbCa
ANa TaHreHunansHoro 1 paguansHoro waros no gopmyne (2.1.6.2.1); Ans pacyeTta TOMLWWHbI
TPYOHOWN peLleTKN AOMKHO MPUHUMATBCS MEHbLLEE U3 ATUX 3HAYEHWIA.

21.7 TpnbGaBKM K pacYeTHOMN TOJLUUHE.

2.1.7.1 Bo Bcex cny4asix, korga npubaska K pac4eTHOM TOMLWMHE CTEHKM HE OrOBOpPEHa
ocobo, OHa AOMmKHa MpUHUMaTbCss He MeHee 1 MMm. [na cTanbHbIX CTEHOK TOMLMHON
6onee 30 MM, CTEHOK, U3rOTOBMEHHbIX U3 LIBETHbIX UITM BbICOKOSIEMMPOBAHHbLIX MaTepuanos,
CTOMKUX K BO3OEWCTBMIO KOPPO3UM WU UMENLMX 3aluTHOEe MOKpblTUe, npubaBka K
pac4yeTHON TOMLWMHE MOXET ObITb CHUXEHA A0 HYNS.

2.1.7.2 [Ona TennoobMeHHbIX annapaTtoB M COCYOOB Nof AaBfeHuem, KOTopble
HeOOCTYMHbl AN BHYTPEHHEro OCMOTPa WM CTEHKM KOTOPbIX MNOOBEPXKEHbI CUMbHON
KOppOo3un nnn nsHocy, no TpebosaHuio Pernctpa npubaska c MoxeT ObITb yBENMYEHa.
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2.2 UWNMHAPUYECKUE, COEPUYECKUE SNNIEMEHTbI U TPYBbI

2.21 3OnemeHTbl, NOABEPXEHHbIe BHYTPEHHEeMY AaBEeHUI0.

2.2.1.1 TpeboBaHus, ykazaHHbIE HUXE, AENCTBUTENbHbI AN CrEAYIOLWNX YCITOBUN:

npu D, /D < 1,6 — ANs UMNUHOPUYECKMX CTEHOK;

npv D, /D < 1,7 — ansa Tpy6;

npu D, /D < 1,2 — Ans cpepnuyecknx CTEHOK.

LnnuHapuyeckne cteHkun ¢ D, < 200 mm paccmaTtpuBatoTca kak TpyObl.

221.2 TonwmHa s , MM, UWIMHOPUYECKMX CTEHOK K Tpyd pgomkHa ObiTb
He MeHee onpegensdemon no opmyne

_ Dap

= (2.2.1.2-1)
200+p
nnn
Dp
s = +c, (2.2.1.2-2)
20p-p
roe p — pacyeTHoe aaerieHne (cm. 2.1.2), MMa;
D, — HapyxHbIi QuameTp, Mm;
D  — BHYTPeHHWIA gnameTp, MM;
@ — KO3I(MUUMEHT NpoYHOCTU (CM. 2.1.6);
o — jonyckaemoe HanpsbkeHue (cM. 2.1.4.6), MIMa;
¢ — npubaska (cM. 2.1.7), Mm.

2.2.1.3 TonuwuHa cdepnyeckux CTEeHOK AomkHa ObiTb He MeHee ornpeaensemomn
no doopmyne

Dap
—m +c (2213-1)
nnn
—_Dbp -
= oo tC (2.2.1.3-2)

O06o03HavyeHus Te ke, YTon B 2.2.1.2.

2.21.4 TonwmHa cdepudecknx W UWNMHAOPUYECKMX CTEHOK M Tpyb, He3aBMCMMO
OT pe3ynbTaToB, NOMYYeHHbIX No opmynam (2.2.1.2-1), (2.2.1.2-2), (2.2.1.3-1) n (2.2.1.3-2),
AOIKHa ObITb HE MeHee:

A 5 MM — 0N UenbHOTAHYTBIX U CBapHbIX ANIEMEHTOB;

.2 12 MM — ans TpyGHbIX peLleTok ¢ pa3BasibLoBbiBaeMbIMU TpyOamu ¢ paguarnbHbIM
pacnonoXeHnem OTBEPCTUM;

.3 6 MM — gnsa TpyOHbIX pelweToK ¢ NPUBapPHbIMU NN NpUNasHHbLIMK Tpybamu;

.4  ykasaHHbIX B Tabn. 2.2.1.4 — ana Tpyo.

TonwwmHa cTeHok Tpyb, oborpeBaemMbix rasamu c Temnepatypor Bbiwe 800 °C,
JoJKHa ObITb He bonee 6 MM.
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Tabnuua 2.21.4
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 24 >152 <191 50
>51<70 2,6 >191 54
>70<95 3,0
MpuMeyaHune. YMEHbLUEHNE TOMLMHBI CTEHKW, BbI3BAHHOE U3rMOOM unu pasgaden, cnegyet
KOMNeHcupoBaThb NpubasKkamu.

2.2.1.5 MwuHumanbHas TonwMHa CTEHOK TpyO M3 LIBETHbIX CMfaBOB M Hep)KaBetoLlen
cTann MoxeT ObITb NPUHATA MEHbLUEN, YeM yKa3aHo B 2.2.1.4, HO He MeHee onpeaeneHHom
no cdopmynam (2.2.1.2-1), (2.2.1.2-2), (2.2.1.3-1) n (2.2.1.3-2).

2.2.2 3OnemeHTbl, NOABEepPXEHHbIEe HAPYKHOMY AaBlEeHUIO.

2.2.2.1 TpeboBaHus, yKasaHHble HWKE, AEUCTBUTENbHbI AN LWINHAPUYECKUX CTEHOK
npv D, /D <1,2. TonwwuHa Tpy6 ¢ D, < 200 Mmm gormkHa onpeaensTbCcs cornacHo 2.2.1.2.

2.2.2.2 TonwwuHa s, MM, rnagkux LUIMHAPUYECKMUX CTEHOK C XKECTKUMMW SrIEMEHTaMM NNK
6e3 HMX, B TOM YnCrie rMagKkux xxaposblx TPy KOTNOB, A0MmKHa ObITb HE MEHee onpeaensemMon
no dopmyrne

50(B++y/B2+0,04AC
s =% " )y c,

(2.2.2.2-1)

5Dy

o Dy,
roe A_ZOOE(I"'E)(L" L

(2.2.2.2-2)

B=p+ 5”7"' ; (2.2.2.2-3)

C = 0,045pD,,; (2.2.2.2-4)
p  — pacyeTHoe fgaenexuve (cm. 2.1.2), MMa;

D,, — cpepgHwii guameTp, Mwm;

o — ponyckaemoe HanpsbkeHue (cm. 2.1.4.6 n 2.1.5.3), Mla;

c — npwubaeka (cM. 2.1.7), Mm;

l — pacyeTHasi AnnHa LAMMHOPUYECKON YacTh MeXay KECTKAMU 3NIEMEHTaMU, MM.

B kayecTBe XXeCTKNX 3IEMEHTOB MOTyT NPUHUMATBLCA TOpLEBbIE AHULLE, NPUCOeANHEHNS
XapoBon TpyObl K AHULLAM M OrHEBOW KamMepe, a TaKkKe KOorbLa >KeCTKOCTW, noKasaHHble
Ha puc. 2.2.2.2, 1 NOA0OHbIE KOHCTPYKLNN.

s, > 28
=S
)
A
A\
-~
AN Y
%]

Puc.2.2.2.2
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2.2.2.3 TonuwuHa CTEHOK S, MM, BOJSIHUCTbIX XapoBbiXx TPyO OomkHa ObiTb HE MeHee
onpeaensemon no cdopmyne

pD

s=E+c, (2.2.2.3)
rae p  — pacdeTHoe gasneHue (cm. 2.1.2), MlMa;

D  — HavMeHbLUMI BHYTPEHHWUI OnameTp XapoBow TpyObl B BONIHUCTOWN YacTu, MM;

¢  — ponyckaemoe HanpsbkeHue (cM. 2.1.4.6 n 2.1.5.3), Mrla;

¢ — npubaska (cM. 2.1.7), Mmm.

2.2.2.4 Ecnv gnvHa npsiMoro y4acTka BOSTHUCTOM »XapoBon Tpybbl OT CTEHKM NepegHero
OHULLA 0O Havana NepBoK BOSHbI MPEBLILIAET ANIMHY BOSHLI, TOSLMHA CTEHKN 3TOro yyacTka
OOMKHa onpeaenatbca no dopmyne (2.2.2.2-1).

2.2.2.5 TonuwunHa rnagkom xxapoBow Tpyobl 4osmkHa ObITb HE MeHee 7 1 He 6onee 20 Mm.
TornwmHa BOSTHUCTOM XXapoBow Tpybbl JomkHa 6biTe He meHee 10 1 He Bonee 20 mm.

2.2.2.6 nagkve >xaposble Tpybbl anuHon po 1400 Mmm, Kak npaBwuino, MOryT
BbIMOHATLCS ©€3 KorneL, XXeCTKOCTMU.

Mpn Hanuumn B KOTNe ABYX K Bornee apoBbix TPYO KOfbLa XECTKOCTU CMEXHbIX Tpyb
He QOIKHbI NnexaTb B OAHOWM MAOCKOCTH.

2.2.2.7 OtBepcTus U Bblpe3bl B LUNNHOAPUYECKUX N CPepuyecKnx CTeHKax noanexart
YKpenneHuo cornacHo 2.9.

2.2.2.8 TonwwmHa s;, MM, S-obpasHbix Koney, (cM. puc. 2.2.2.8), COeaNHSIOLNX TOMKK
BEPTUKarbHbIX KOTMOB C o6eyankamMy U HeCyLMX BepTuKalbHble Harpysku, AOrkHa ObiTb
He MeHee onpegensemon nNo opmyrne

s 22 /pD;(D; — Do) + 1, (2.2.2.8)

rae o — ponyckaemoe HanpsbkeHune (cM. 2.1.4.6), MMa;
p  — pacuyeTHoe gasnexue (cm. 2.1.2), Mlla;
D; — BHYTPEHHWUIA AMaMeTpP CTEHKM KOTNa, MM;
Dy, — BHELUHUI AMaMETpP OrHEBOW KaMepbl B MECTE COEAUHEHWST C KOMbLOM, MM.
S Do
S;
N D,
t>s
T~
1
\é s
t 4 o
~

Puc. 2.2.2.8:
1 — He MeHee YeTbipex oTBepcTuin 110, paBHOMEPHO pacnpeaeneHHbIx no obevaiike
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2.3 KOHUYECKHUE ANIEMEHTbI
2.3.1  TonwuHa CTEHOK s, MM, KOHUYECKMX 3NIEMEHTOB, MOABEPXKEHHbIX BHYTPEHHEMY

AaBMeHnIo, JOIMKHaA ObITb HE MeHee onpeaensemon nNo opmynam:
A npy a < 70°

s=2aY 4 ¢ (2.3.1.1-1)
40@

n

s=—22 1 4 (2.3.1.1-2)
20—Dp cosa

.2 npna>70°

s=03[D,— (r+ s)]\/%;o +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), mm;
— pacyeTHoe aaerieHne (cm. 2.1.2), MMa;
— K03ppumUmMeHT popmbl (cM. Tabn. 2.3.1);
ay, 0y, 03— yrbl (cM. puc. 2.3.1-1 — 2.3.1-4), rpag;
— gonyckaemoe HanpsbkeHue (cM. 2.1.4.6), MMa;
— KO3hpMLMEHT NpoYHOCTM (cM. 2.1.6);
ans dopmyn (2.3.1.1-1) n (2.3.1.2) cnegyeT npuHMMaTh KO3PULMEHT MPOYHOCTU KOSbLIEBOTO
CBapHOro coeavHenusi, a ansa cdopmynbl (2.3.1.1-2) — NPOAOSNbHOrO CBApHOIro COEAMHEHUS;
Ans 6eclwoBHbIx obGevyaek, a Takke MpU PacnofioXeHWM KOMbLEBOro LBa OT KPOMKM Ha
pacctoaHun, npesblwatowem 0,5,/ D,s/cosa , KOIPDUUMEHT MPOYHOCTU CBaAPHOro
CoefuHeHus crnegyeT npuHMMaTh paBHbIM 1;
c — npwubaeka (cM. 2.1.7), Mm;
— pajguyc 3akpyrneHus kpomku (cm. puc. 2.3.1-1, 2.3.1-2 n 2.3.1-4), mm.

o

LT O

S Q

Puc. 2.3.1-1 Puc. 2.3.1-2
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Punc. 2.3.1-3 Puc. 2.3.14

Taobnunua 2.3.1

a, rpan KoadhdpuumneHTt popmbl y npu r/D,, paBHOM:

’ 0,01 /0,02 | 0,03 | 0,04 | 0,06 0,08 |0,10 | 0,15 0,20 | 0,30 | 0,40 | 0,50

10 14 [ 13 [ 12 |11 [ 11 ] 11 111011 111 111 1 11 1,

20 20 (18 | 1,7 |16 |14 [ 13 [ 12 |11 [ 11 ] 11 ] 11 1,1

30 27 |24 122 |20 |18 |17 |16 |14 |13 |11 ] 11 1,1

45 41 | 3,7 [ 33 |30 26|24 |22 |19 |18 |14 | 11 1,1

60 64 | 57 | 51 |47 |40 | 35 |32 |28 |25 |20 14 1,1

75 136 11,710,795 | 771 70 | 63 | 54 | 48 | 31 | 2, 1,1
MpnmeyaHue. [Anga yrnoBbIX COeANHEHUIN KO3 PULIMEHT hopMbl onpeaensetca npu r/D, = 0,01.

Ha pwuc. 2.3.1-1, 2.3.1-2 n 2.3.1-4 | — pacCTodHne OT KPOMKM LUMPOKOro KOHLA
napannenbHo obpasyollen KOHYCHOM obevanku, npuHumaemoe pasHbiM 10 TonWUHaM,
HO He Bonee 1/2 gnuHbl 06pasytoLlen KOHYCHOM obGeYvariku, MM.

2.3.2 TonwmHa CTEHOK S, MM, KOHWYECKMUX 3IEMEHTOB, NOABEMKEHHbBIX HAPYXHOMY
AaBreHuto, onpeaenseTcs cornacHo 2.3.1 npu BbINOMHEHUW CReaYOLWNX YCITOBUNA:

A KO3(pPMLMEHT MPOYHOCTM CBApHOrO LWBA ¢ criegyeT NpMHMMaTh paBHbIM 1;

.2  npvbaBka NPUHMMAETCSA PaBHOM 2 MM;

.3 pacyeTHbI gnameTp D., onpegenseTca no opmyne

~ 2 cosa’

D, (2.3.2.3)

roe  dy, d, — HaMbonblUM U HAUMEHBLUWUIA AUAaMETPbI KOHYCa, MM;

4  npyn a< 45° gomkHO ObiTb OOKa3aHO, YTO He BO3HWKAET ynpyrasd BOrHYTOCTb
cTeHoK. [aBneHue p; , Mlla, npu KOTOPOM BO3HMKAET ynpyras BOrHYTOCTb CTEHOK,
onpegenseTtca no popmyrne

p, = 26E - 10_6%[1001(:6)]2 /1°°,§SC‘C), (2.3.2.4)

rne E — mopgynb ynpyroctu, Mlla;
l;, — MakcumarnbHas ANMHA KOHyca Ui pacCcTosiHNE MeXAY MOAKPENIEHNsIMU KOHyca, MM.

YcnosBnem OTCYTCTBUS YNPYro BOFHYTOCTM CTEHOK KOHyca 4BNgeTca p; > p,
roe p — pacyeTtHoe gasrnenuve, MMa.
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2.3.3 CaapHble yrnoBble coeanHeHnsa (cMm. puc. 2.3.1-3) gonyckarTcsa TOMbKO npu
a3 < 30°us < 20 mm. CoegmHeHne LOOSMKHO BbINOSTHATLCA C NMOMOLLbIO OBYCTOPOHHEN
cBapku. [Ona KoHycHbIXx obeyvaek, y KoTopblX o = 70°, yrnoBble COeOUHEHWS MOryT
BbINONHATLCA 6€3 pasgenku KpoOMoK nNpu ycnosum cobnogeHns TpebosaHun 2.3.2.

lMprMMeHeHne yrnoBbiX COEAMHEHUI AN KOTIOB HE pekoMeHayeTcs.

2.3.4 OtBepcTUa 1 Bblpe3bl B KOHNYECKNX CTEHKaxX MoAnexaT YKpenneHuo CorflacHo
TpeboBaHuam 2.9.
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2.4 TMNOCKUE CTEHKW, AHULLA U KPbILLUKA

241 Mnockne gHULLA M KPbILLKW.
2411 TonwwuHa s, MM, MAOCKMX OHWULY, HE MOAKPEMMEHHbLIX CBA3SIMU, U KpbILEeK

(cm. puc. 2.4.1.1-1 — 2.4.1.1-8 n 1.2 npunoxeHus), 4OMKHA ObITb HE MeHee onpeaensemMon

no doopmyne
s=kDC\/§+ c, (2.4.1.1-1)
rae k  — pacyeTHbI koadpbdumumeHT cornacHo puc. 2.4.1.1-1-2.4.1.1-8 n 1.1 — 1.6 npunoxexus;
D, — pacyeTHbin guameTp (cMm. puc. 2.4.1.1-2 — 2.4.1.1-7 n 1.6 npunoxeHud), MM, onpeaensiemMbiv
cnegyoLmMm o6pasom:
AN OHWL, Noka3aHHbIX Ha puc. 2.4.1.1-1 n 1.1 npunoxeHus,
D.=D—-r; (2.4.1.1-2)

ANs NPSMOYTONbHbIX Y OBanbHbIX Kpbillek (cM. puc. 2.4.1.1-8)

— 2 - -
D.=m /—1+(m/n)2, (2.4.1.1-3)

D  — BHYTpPEHHWIA AMameTp, MM;

r — BHYTPEHHUI paguyc COMpsiKeHUs OHULLA, MM;

num— Haubonbluasi U HaMMeHbLUAs ANMHA CTOPOH UMK OCU OTBEPCTUI, U3MepsieMast 4O CepeamHbl
yNnoTHeHus (cM. puc. 2.4.1.1-8), Mm;

p  — pacuyeTHoe gasneHuve (cm. 2.1.2), Mlla;

¢ — jonyckaemoe HanpsbkeHue (cM. 2.1.4.6), MlMa;

c — npubaeka (cM. 2.1.7), Mmm;

D, — [AvameTp OKPYXXHOCTU kpensmx 6ontos (cMm. puc. 2.4.1.1-6), MM.

Ha puc. 2.4.1.1-1 n 1.1 npunoxenund | — AnuHa UMNMHAPUYECKON YacTu QHULLA, MM.

k=041
k=045
k=041 . D . -
v 7
N N ; N NS N Tp “
P - E n
De Tp
Puc. 2.4.1.1-1 Puc. 2.4.1.1-2 Puc. 2.4.1.1-3 Puc.2.4.1.1-4
D,/D  k B
1,25 0,6 k=05
1,5 0,7
k=035 1,75 0,8 W - f 053
n. I’F:H =0,
| = - Iloosapka
E\ ? 2 % 2 . % (( M Vw A
23 N7 %g“ ‘ | e «E -
N p

& D

{ n(m)

Puc. 2.4.1.1-5 Puc. 2.4.1.1-6 Puc. 2.4.1.1-7 Puc. 2.4.1.1-8
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2.4.1.2 TonwwuHa s, MM, OHUL, MOKa3aHHbIX Ha puc. 1.2 NpunoXxeHus, OomkHa ObiTb
He MeHee onpegeneHHon no dopmyne (2.4.1.1-1). Kpome TOro, AomkHbl cobniogartbes
crneayoLme yCcnoBus:

A AN KpYrnbiX AHWL,

1,3p &—T), (24121)

> 5, >
0,77s1 = 55, = (5

.2 Ans NpPsSIMOYronbHbIX AHWLL

1,3 mn
0,555, > 5, > =2 (2.4.1.2.2)
o m+n
roe s; — TosnwWmMHa obevyanku, MMm;
s, — TOMWMHa AHMLLa B panoHe pasrpy304HON KaHaBKu, MM.

OcTanbHble 0603Ha4YeHus Te xe, 4To B 2.4.1.1.

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

YKasaHHble yCrnoBusi AENCTBUTENbHbBI ANSA OHULW, AMaMeTpoOM Unu ¢ pasmepamm CTOPOH
He 6onee 200 MmMm.

2.4.2 CteHkKW, nogKpenneHHble CBA3AMM.

2421 TonwmHa s , MM, MNOCKMX CTeHOK (cm. puc. 2.4.2.1-2 un 2.4.2.1-3),
NOOKPENMNEHHbIX OMHHBIMA U KOPOTKMMWU CBSA3AMM, KHULAMMW, CBA3HbIMU Tpybamun wunu
Noao6HbIMM KOHCTPYKUMSIMU, LOMKHa OblTb HE MEeHee onpegensemMon no gopmyne

k=05

k=045
a . q

ra—-{a—-{a—d}% ! l ;
e bbd \ &)

Puc. 2.4.2.1-1 Puc. 2.4.2.1-2

”/////////</I\

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

roe k — pacyeTHbI KoadbpuumeHT (cMm. puc. 2.4.2.1-1,2.4.2.1-2n2.4.2.1-3, a Takke puc. 5.1,5.21 5.3
npunoxenwus). Ecnn paccmatprBaeMbii y4acTOK CTEHKM MOAKPENIEH CBA3AMM, ANs KOTOPbIX
3HaveHnss koadpcpmumeHTa k pasnuuHbl, TO B hopmyne (2.4.2.1-1) npuHUMaeTcsl cpepHee
apudmMeTnyeckoe 3Ha4YeHne 3TUX KOa(pPLNEHTOB;

D, — pacyeTHbIn ycrnoBHbIi anameTp (cM. puc. 2.4.2.1-2 n 2.4.2.1-3), MM, onpeaensiembii
cneayowmmM obpasom:
npv paBHOMEPHOM pacnpefeneHnn cBasei

D, =& + aZ; (2.4.2.1-2)

npu HepaBHOMEPHOM pacnpeaerieHun CBsA3en

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

Bo Bcex ocTanbHbIX criydasx ans D, Heo6XoAMMO NPUHATL AnaMeTp HanbonbLUER OKPYKHOCTH,
KOTOPYIO MOXHO OnucaTtb Yepe3 LEeHTpbl Tpex CBsI3el Unn Yyepes LEHTPbl CBSI3EW U Havano
3aKpyrneHuss OoTOOPTOBKW, €cnu paguyc nocrnegHen oTtBeyaeT TpeboBaHusm 2.4.3.
OT6opTOBKa CTEHKM B STOM Crydae paccMaTpuBaETCsl Kak  YKpEnmneHHash Touka.
OT6opTOBKa Nasa 3a yKpensreHHy TOYKY He JOJKHa NPUHUMAaTLCS;

ay, ay, az, a, — War Unm pacctosHme mexay cBsas3samm (cm. puc. 2.4.2.1-1), MMm.

OcrtanbHble 0603Ha4vYeHna Te xe, ytom B 2.4.1.1.

24.3 OT160pTOBKA NNTOCKUX CTEHOK.

2.4.3.1 Tlpn pacyeTax MMOCKMX CTEHOK M AHMLL, OTOOPTOBKA y4MTbIBAETCS, KOraa ee
pagnycbl He MeHee ykasaHHbIX B Tabn. 2.4.3.1.

Tabnuuya 2.4.3.1

Paguyc otbopToBKM, MM HapyxHbii anameTp AHuLLE, MM
25 Lo 350
30 351 — 500
35 501 — 950
40 951 — 1400
45 1401 — 1900
50 Bonee 1900

MuHUManbHbIN paguyc OTOOPTOBKM AOMKEH ObiTb HE MeHee 1,3 TOMNLWMHbI CTEHKMW.
2.4.3.2 [nvHa uunMHOPUYECKOW 4YacTu | NNOCKoro OTOOPTOBAHHOIO AHMLA AOSMKHA

6biTb He meHee 0,5vDs (cm. puc. 2.4.1.1-1).

2.4.3.3 [Huwa c pasrpy3oyHbiM Na3oM OOMKHbl MMEeTb paguyc 3akpyrneHus nasa r
cornacHo 1.2 npunoXxeHusl.

244 YkpenneHue Bblpe3oB.

2.4.41 Bblpesbl B NNOCKMX CTEHKAX, OHULLAX U KPbIWKaX guaMeTpom boree 4veTbipex
TOMLWWH noanexar yKpenneHnio NpuBapHbIMA LWTyLepamMu, naTpybkamm, npMsapbiiamMmun unm
nyTemM YyBEnWYEHUs pac4YeTHOW TOMWMHbI CTEeHKW. Bblpesbl [OOMKHbI pacnonaratbes
OT KOHTYpa pacyeTHOro AuameTpa Ha pacCcTosHUM He MeHee 1/8 aToro anameTpa.
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2442 Ecnu dakTnyeckas TonwmHa CTEHKU bonbLe Tpebyemon
dopmynamm (2.4.1.1-1) n (2.4.2.1-1), makcumanbHbld guameTp d, MM, HEyKpennsiemoro
Bblpe3a JOSMKeH onpeaensatbcs no gopmyne

2
S
d= 85f(1,55—§ - 1), (2.4.4.2)
rae sp  — dhaKkTMyeckas TOMLIMHA CTEHKM, MM;
s — pacyeTHas TonMHa CTeHkK, Tpebyemasi no cdopmynam (2.4.1.1-1) n (2.4.2.1-1), mm.

2.4.4.3 [ns Bbipe3oB GonbLIMX pa3MepoB, Yem ykasaHo B 2.4.4.1 n 2.4.4.2, [OIMKHbI
npegycMaTpuBaTbCs YKpenneHns KpOMKU Bblpesa.

Pasmepbl, MM, YyKpennsawwmx 9nemMeHToB (WTyuepoB W naTpybKOB) LOIMKHbI
yOOBNETBOPATL YCIOBUIO

sr(h?/sf —0,65) = 0,65d — 1,4sy, (2.4.4.3)
roe sy, h — WMpuHa 1 BbICOTa YKpenneHusi, MM (cM. puc. 2.4.4.3).
d >
<
7 \
<N
h=h+h
Puc.2.4.4.3

OcTanbHble 0603Ha4YeHUs Te xe, YyTon B 2.4.4.2.
2.4.4.4 PacuyeTHasa BbicoTa hy M hy,, MM, YKPENNswWMX 3NEMEHTOB (LUTYLEPOB W
natpybkoB) (cM. puc. 2.4.4.3) [OMKHbI onpeaenaTecs no opmyne

hi(hy) < J(d + s,)s;- (2.4.4.4)

O06o3HavyeHuss Te xe, YTon B 2.4.4.2n 2.4.4.3.
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2.5 TPYBHbIE PELWWETKHN

TonwwuHa S1, MM, NJIOCKUX pr6HbIX peweTokK TEennoobMeHHbIX annapartos

AoMKkHa 6bITb HE MeHee onpeaensieMon no popmyne

S; = 0,9kDB\/cT;(P+ c, (2.5.1)

roe p
[¢)

(e}

— pac4yeTHoe aaBrieHne (cm. 2.1.2), MMa;
— gonyckaemoe HanpsbkeHue (cM. 2.1.4.6), MMa.

Ons TennoobMeHHbIX annapaToB XXECTKOW KOHCTPYKLUW, ecnv MaTepuansl kopnyca u Tpyo
MMEIT pasnuyHble KO3MMUUNEHTbI NMHENHOrO paclUMPEHNsi, AOMycKaemoe HanpsiKkeHue
OOJDKHO ObITb YMeHbLueHO Ha 10 %;

npubaeka (cM. 2.1.7), Mm;

KO3(MPULUMEHT, 3aBUCALLUMIA OT OTHOLUEHWS TOMWMHBI S KOpryca K TONWMHE s; TpyOHow
peweTku (s/sy).

[nsa TpyGHOM peLueTkn, NPUBAPEHHON K KOPMNYCY MO KOHTYPY, KO3MUUMEHT k onpeaenseTcs
nopuc. 2.5.1. MNpn aTom cnegyeT NpeABapuTENbHO 3a4aTbCs 3HAYEHVMEM s, . B Crny4vae
pacxoXOoeHus MexXay 3afdaHHbIM 3HayYeHueM s; M onpegerneHHsIM no dopmyne (2.5.1)
6onee 4yem Ha 5 % npou3BoaouTCA Nepepacyer.

Ons TpyGHOM pelleTKW, 3akpenneHHonW mexay draHuaMmu Koprnyca W KpbIKW C MOMOLLbIO
6onToB MNK wnunek, k = 0,5;

BHYTPEHHUI AnaMeTp Kopnyca, MM;

KO3(PUUMEHT  MPOYHOCTM  TpyOHOW  pelleTkn, ocnabneHHOW OTBEepCTUSAMU  NOA
TpyObl (cM. 2.5.2).

k
0,5

0,45 \

0,40 \

0,35
02 04 06 08 10 g

Puc. 2.5.1
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2.5.2 KoadhdpuumneHT npoyHocTn TpyoHou peweTkn npu 0,75> d/a >0,4 v Dg/s; =40
onpegenseTcs:
Npu pacnoroXeHUn OTBEPCTUI MO PABHOCTOPOHHEMY TPEYrONbHUKY

¢ = 0,935 —-0,65d/a; (2.5.2-1)

npn KOpMaopHOM U WHaxXMaTHOM pPacrofioXKeHUn

¢ = 0,975 —0,68d/a,, (2.5.2-2)
roe d — [uameTp OTBEPCTUI B TPYOHON peLueTke, MM;

a  — war mexay LleHTpamu OTBEPCTUI NPWU PacronoXeHUN UX NO TPEYroNbHUKY, MM;

a, — MEHbLUMIA U3 LWaroB Npu KOPUAOPHOM WU LWIAXMATHOM PacnosfioXkeHuu (B TOM 4ucrie u npu

pacnonoXxeHnn no KOHUEHTPUYEeCKUM Opr)KHOCTﬂM), MM.

2.5.3 CooTHoLweHMe pa3MepoB TPYOHbIX pelleTok d/a n Dg/s; [OMKHO HaxoauTcs
B AManasoHe, ykasaHHoM B 2.5.2. [lonyckaeTcs oTHoweHue d/a = 0,75 ... 0,80, HO npu aTOM
TOMWwmMHa TPYOHbIX peLleToK, BbluMcreHHas no hopmyne (2.5.1), [omKkHa yOOBMETBOPATL
YCINOBUIO

fmin = 5d, (253)
ra€ fmin — MMWHUMAnbLHO AOMNYCTUMOE ceyeHne TPYGHOWM OOCKM B MOCTUKE, MM?2,

254 TonwwuHa TPYOHbIX peLueTok C pasBarbLOBaHHbLIMMU TpyGamu,
Kpome chopmynbl (2.5.1), oomkHa onpegenaTbcsa no opmyne

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

BanbuoBoYHblE  coeauHeHMst  TPYOHbIX  peweToK  AOMKHbl  Takke  OoTBevaTb
TpeboBaHuam 2.10.2.2, 2.10.2.3 1 2.10.2.4.

2.5.5 Ecnu TpybHble pelleTkn nogkpenseHbl NpMBapHbIMUA UM pasBasibLOBaHHbIMU
Tpybamun, koTopble oTBevalT TpeboBaHuaM 2.10, TO pacyeT TakuMx peLeToK MOXEeT
NpoM3BOANTLCS COrnacHo 2.4.
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TonwuHa s, Mm, BbINYKNbIX MYyXuUX OHULW U OHUL C Bblpe€3aMu, NoABEPXKEHHbIX

BHYTPEHHEMY WM HapPyXHOMY AaBrneHuto (cMm. puc. 2.6.1), pomkHa ObiTb He MeHee
onpegensemon no opmyne

=Dab¥ o (2.6.1)
40¢
roe p pacyeTHoe aasrnieHue (cm. 2.1.2), MlMa;

D, HapYXHbIN AuameTp AHULLA, MM;

® KO3 PMLMEHT NpoyHOCTH (M. 2.1.6);

c Jonyckaemoe HanpsbkeHue (cM. 2.1.4.6), MMa;

y KO3 PULMEHT POPMbI, 3aBUCALLNIA OT OTHOLLEHWNS BbICOTbI AHMLLA K HApY>XHOMY AnameTpy u
OT xapakTepa ocnabneHnus gHuwia, Boibrpaemsliii no Tabn. 2.6.1.
Ons pgHyvW, annuntudeckon M KopoboBor copmbl R, sSiIBNsSieTCS HanbonblUMM pagmycoMm
KPUBU3HbI. [Ins NpOMEXyTOYHbIX 3HauyeHwWn h,/D, n d/,/D,s koaddUUMEHT opMbl y
onpegenseTca HTeprnonaunen.
PalioH oTOGOpPTOBKM OHMLIA MPUHMMaeTcs Ha paccTtosHun He meHee 0,1D, OT HapyXHOro
KOHTYpa UUNMHAPUYECKOM YacTu (cM. puc. 2.6.1).
Ons Bbibopa y no 1abn. 2.6.1 3HayeHve s BbibMpaeTcs M3 psga CTaHAAPTHOW TOMLUMHBI.
OKOHYaTeNbHO MPUHATOE 3HAyYeHne s [JOMKHO ObiTb  He MeHee  onpederneHHoro
no dopmyne (2.6.1);

c npubaska, NpMHUMaemasi paBHOMN:
2 MM — Npuv BHYTPEHHEM OaBreHuu,
3 MM — Mpu1 HapPYXHOM [aBneHun.
Mpu TonwwmHe cteHkn 6onee 30 MM ykasaHHble 3HAYEHUSI NPUGABOK MOTYT BbITb YMEHbLLEHbI
Ha 1 MM;

d  — ©6onblunii pasmep HeyKpenmneHHoro Belpe3a, MMm.

O603HavYeHns1 aNeMEHTOB OHMIL, NpuBeAEeHbI Ha puc. 2.6.1.

>0,ID, >4
———‘ ”
e | R Ry

U~

>0,1D,

D

Puc. 2.6.1

Tabnuuya 2.6.1

KoadhduumeHT hopmbl y
y —ans Y4 — ONSA BbINYKMOM Y4acTu AH1LWA Yo — ANA
DOPMa BLINYKNbIX AHALL ha paiioHa C HEeYKpennseMbIMi Bbipesamu, BbIMYKION YacTu
D, | otGopToBkM NS KOTOPbIX ——= COCTaBMsAeT: Axniia

AHMLa v aAns vDa$ C yKpennsembIimm

rnyxux anmw, | 0,5 1,0 2,0 3,0 40 |50 BbIpE3aMM
AnnunTuyeckas unu
kopo6oBas ¢ R, = D, 0,20 2,9 2,9 2,9 3,7 4,6 55 |6,5 2,4
SMIUNTUHECKas Uik 0,25 2,0 20 | 23 | 32 | 41 | 50 |59 1,8
Kopobosasi ¢ R, = 0,8D,
Cdpepuueckas ¢ 4,3
R, = 05D, 0,50 1,1 1,2 1,6 2,2 3,0 3,7 5 1,1
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2.6.2 Popmyna (2.6.1) QencTBuTENbHA NPU YCIOBMM BbINOSIHEHNSA CReayoLWnNX
COOTHOLLEHUNH:

hq/Dgq = 0,18,

(s—c¢)/D, = 0,0025;

Ry < Dg;r = 0,1Dg;

1 <150 mm;

[=25mMmnpu s < 10 Mm;
[>154+snpn10 <s <20 mm;
[ =25+ 0,55 npn s > 20 Mm.

2.6.3 [llog rmyxum noapasymeBaeTCs AHWLLE, He MMelollee BbIpe3oB, UNU OHULLe
C Bblpe3aMu, pPacrnonoXeHHbIMU Ha paccTosHUM He MeHee 0,2 D, OT HapyXHOro KOHTypa
UMNIMHOPUYECKON 4YacTW, AMaMeTp KOTOpbIX He npeBbiwaeT 4 s, HO He 6onee 100 mm.
B paloHe OTOOPTOBKM [OHMLA LOMyCcKalTCA HeykpennsieMble Bblpe3bl AMaMeTpoMm
MeHee TOmMWMHbI, HO He bonee 25 mMm.

2.6.4 TonwwuHa CTEHKM BbINYKIbIX HUL, OTHEBLIX KAMep BEPTUKANbHbLIX KOTIOB MOXET
paccunTbiBaTbCA Kak ANs FNyXMX OHULL Takke B Clydae MNpPOXOXAEHWUs 4vepes AHuLe
BbIXO4HOro naTpybka gbiMoxoaa.

2.6.5 [1ns BbINyKNbIX OHULL, 32 UCKITHOYEHMEM YYTYHHbIX, NOOABEPXKEHHbIX HAPYXHOMY
AaBneHnio, HeobxoaumMO  NpoM3BOAUTL  MPOBEPOYHbLIA  pacyeT Ha  YCTOMYMBOCTb
MO OTHOLLEHWIO

36,6E; (s—c)?
RZ 100p

>33, (2.6.5)

roe E;  — Mopynb ynpyrocTtv npu pacyeTHon Temnepatype, Mla;
Ons cTanu onpegensieTcsa no 1abn. 2.6.5;
ONs UBETHbIX CNaBoB 3HayYeHus E; AOMKHbI ObiTb cormacoBaHbl ¢ Pernctpom;
R, — MakcMManbHbI BHYTPEHHWIN paganyc KPUBMU3HbI, MM.

OcTanbHble 0603Ha4YeHnd Te e, YTo U B 2.6.1.

Tadbnunuya 2.6.5

PacueTHasa Temnepartypa t, °C Moayne ynpyroctu ansa ctanu E;, MlNa
20 2,06-10°
250 1,86-10°
300 1,81-10°
400 1,72-105
500 1,62-105

2.6.6 MwuHMmanbHaa TOMWMHA CTEHKM CTanbHbIX BbINYKMbIX AHWLW, OOMKHA ObiTb
He MeHee 5 MM. [Ina AHWLL, N3rOTOBMEHHBLIX U3 LBETHbIX CMMaBOB U HepXaBeloLlen crany,
MUHUMarbHas TOMNWMHA CTEHKN MOXeT BblTb YMEeHbLUEHa.

2.6.7 Ecnwu B pesynbTaTe pacyeTa, BbINOMHEHHOrO B COOTBETCTBMM C 2.9.2, TpebyeTcs
YKpenmneHne BbIPpe30B B BbINYKMNbIX OHULWAX, OHW [OMKHbl BbIMOMHATLCA COrMacHo
TpeboBaHusm 2.9.3.



lNpasuna knaccugukayuu u nocmpoulKku MopcKux cydoe (Yacme X)

41
2.7 TAPENBbYATbIE OHULLA

271 TonwwmHa s, MM, rNyxoro Tapenb4yaToro gHumuwa (cm. puc. 2.7.1), nogBepXXeHHOro
BHYTPEHHEMY AaBrieHunto, A0MKHa BbiTb HE MeHee onpeaensieMon no popmyne

s = (3pD)/o +c, (2.7.1)
roe p  — pacdeTHoe gasrneHue (cm. 2.1.2), MlMa;
D  — BHyTpeHHW/ AuameTp naHua AHWLWAE, NPUHUMAaeMbI paBHbIM BHYTPEHHEMY AuameTpy
Kopryca, Mm;
— pgonyckaemoe HanpsbkeHune (cM. 2.1.4.6), MIMa;
¢ — npubaska (cM. 2.1.7), Mm.

Ha puc. 2.7.1 | — pacctosiHue OT KPOMKM BHYTPEHHEro AnameTrpa A0 OCU Kpensmx
oonToB, MM.

r b, 2
[ D

Puc. 2.7.1

2.7.2 [onyckaeTca NpuUMeHsTb Tapenbdatble AHuwa guvametpom o 500 mm npwu
paboyem paBneHun He 6onee 1,5 MMa. Paguyc KpuBuM3Hbl AHuWaA R, AOMKEH 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, MPSIMOYronbHbIX Kamep (cMm. pwuc. 2.8.1-1),
NOABEPKEHHbIX BHYTPEHHEMY [AaBfeHuio, [OMKkHa OblTb He MeHee onpegensemomn
no dpopmyne

_ pn 4,5kp ]
$ = 25200, + \/1,260432’ (2.8.1-1)

roe

p  — pacuyeTHoe gasneHuve (cm. 2.1.2), Mlla;

n  — 1/2 WMpWHLI KaMepbl B CBETY CTOPOHbI, NEPNEHANKYNSAPHON K PacCYnTbLIBAEMON, MM;

¢ — ponyckaemoe HanpsbkeHue (cM. 2.1.4.6), MlMa;

@1 N @, — KO3(PDMUMEHTbI MPOYHOCTU Kamep, ocnabrneHHbIX OTBEepCTUsIMK, onpeensiemble
cnegyoLmMm obpasom:

@, — no dopmyne (2.1.6.2.1);

@, — no copmyne (2.1.6.2.1) —npu d < 0,6m, a npu d > 0,6m — no cpopmyne

¢, =1—-0,6m/a, (2.8.1-2)

rae m —  1/2 wWypuHbI KAMepbl B CBETY PacCYMTbIBAEMOW CTOPOHbI, MM;

npy CMELLEeHHOM pacrosioXeHnn oTBepcTuin B hopmyny (2.8.1-2) criegyeT BMECTO a
noacTaenaTb a, (cM. puc. 2.8.1-2);
npu HanmuMuuM B MPSIMOYIOSIbHLIX ~ KaMepax MNpoJOfbHbIX  CBApHbIX  COEeAMHEHWUN
(cm. puc. 2.8.1-1) Ko3a(pPUUMEHTBI MPOYHOCTU @1 U @, TMNPUHUMAKOTCA PaBHbIMU
KO3b(pMLUMEHTY MPOYHOCTU CBAPHOIO CoeaMHEeHus, Bblbupaemoro cornacHo 2.1.6.
lMpooonkeHble cBapHble COeOUHEHWS MO BO3MOXHOCTW [OIDKHblI pacnonaraTbCs Ha
yyactke [, ona kotoporo k = 0; npu Hanuuum B CTEHKE Kamepbl OCnabreHuin pasHbIX
BMAOB B pacyeT A0IMKHO BBOAUTHCS HaMMeEHbLLEE 3Ha4YeHne KoadhduumneHTa Npo4HOCTH;
k — pacyeTHbIn KO3hDULNEHT M3rmbaroLLero MOMeHTa B cepeanHe OGOKOBOM CTOPOHbI UNK
B JIMHUM LIEHTPOB psiJa OTBEPCTUIN, MM2, onpeaesnsiemblii No doopMynam:

NS cpeaHei NMHUM CTOPOHbI Kamepbl

f = imin?  mt (2.8.1-3)

T3 min 2’

Ons psagoB OTBEPCTUN MU NPOAOSTIbHBIX CBAPHBIX COEOUHEHNI

k= imitn® _ mi+ig (2.8.1-4)
3 m+n 2

Mpv nonyYyeHnn Mo ykasaHHbIM QOPMynaM BEMUYMH  C OTPULATENbHLIM  3HAKOM

NpYHUMaeTcs UX abCONMTHOE 3HaYeHWe;

NPy CMELLEHHOM PacronoXeHUM 0TBEPCTUMN KOI(MULMEHT k crieflyeT YMHOXUTb Ha cos «;
—  Yron KOCOro Liara OTHOCUTESIbHO NPOAOSNBLHOIO HanpaBneHusl, rpag;

Iy, — paccTosiHMe paccMaTpuMBaeMOro psida OTBEPCTUN OT CPeAHEeNn NIMHMM CTOPOHBLI KaMepbl
(cm. puc. 2.8.1-2), Mm;
d — [AnameTp oOTBepcTMih, MM. [na oBanbHbIX OTBEPCTMA B KadecTBe d [OSKEH

NPUHUMATLCS pasmep OBarbHbIX OTBEPCTUA B  HampaBfieHnM NpoOONbHOM  OCH,
ofHako B chopmynax (2.1.6.2.1) n (2.8.1-2) B kayectBe d [nsi OBasbHbIX OTBEPCTUN
[OOMKEH NPUHUMATLCS pa3Mep B HanpasneHun, NepneHanKynsipHOM K OCU KaMepbl.

“t o
p k

d [T ¢ ~=~
=
N i _”‘,l kn o il

Puc. 2.8.1-1 Puc. 2.8.1-2
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2.8.2 Ecnn B kamepax gonyckatoTcs YrioBble CBapHble COeAMHEHMS, TOSNLWNHA CTEHKN
Taknx kamep AomkHa ObITb He MeHee onpeaensemMon no gopmyne

2 2
_ pfmiint [ ke (2.8.2-1)
2,520¢1 1,260@,

roe k, — pacyeTHbl KO3MUUMEHT Ans M3rMbalolero MOMeHTa Ha KpoMKax, MM?, onpedensieMbii
no cpopmyne
1 3+ 3
k, =221 (2.8.2-2)
3 m+n

OcrTtanbHble 0603Ha4YeHns Te xe, YTo n B 2.8.1.

2.8.3 Paguyc 3akpyrneHuss CTOPOH MNPAMOYrOfibHbIX Kamep OOfmKeH ObiTb
He meHee 1/3 TonwmMHbl, HO He MeHee 8 MM. MuHMManbHas TOMWMHA CTEHOK kamep nopg
pas3BarnbLoBbiBaeMble Tpybbl AomkHa ObiTb HEe MeHee 14 mMm. LUnpunHa nepembliyek mMexay
OTBEPCTMAMU [[OMKHa OblTb He meHee 0,25 wara wmexagy LUeHTpamMu OTBEPCTUN.
TonuwMHa CTEHOK B panioHe  3akpyrfeHust doibkHa OblTb  He MeHee  onpegerieHHom
no popmynam (2.8.1-1) n (2.8.2-1).
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2.9 YKPEMJIEHUE BbIPE3OB B UWINMHOAPUYECKUX, COEPUYECKUX
N KOHUYECKUX CTEHKAX U BbINMYKIbIX AHULLAX

291 O6wue nonoxeHus.
2.9.1.1 TllpumeHuTENbHO K HacTosAwwmMm [lpaBunam Bbipe3bl MOAPA3AENATCS Ha
cneayoLwme:

A Bblpe3bl, YKpennsemble C NOMOLLbIO AMCKOOOpasHbIX MpPMBAPHbIX HaKMagok
(cm. puc. 2.9.1.1.1);

.2  Bblpe3bl, YKpenmnsiemMmble C MOMOLLbI MPMBApPHbIX TPYOOOOpPa3HbLIX 3MEMEHTOB:
LWITYLEepoB, BTYNOK, NaTpybkos, oT6OPTOBOK 1 T.MN. (CM. puc. 2.9.1.1.2-1 — 2.9.1.1.2-3);

by d
Vi
7% 5T
If $ 154
o
Puc. 2.9.1.1.1
S, 5
S, Sor
et P e e D
4 da ;
JSou d | . Ju % d
(I . ;

? S 1
e N &\fm\ﬁ |

Puc. 2.9.1.1.21 Puc. 2.9.1.1.2-2

.3 BbIpe3sbl, yKkpennsieMble C MOMOLLbI0 KOMOVHaUMIA NOAKPENEHNIN, NEPEYNCNEHHbIX
Bbilwe (cM. puc. 2.9.1.1.3);

.4  BbIpe3bl, HE UMeIoLLME YKPEMMSIOLWMNX 3NIEMEHTOB (LUTYLIEpPOB, BTYNOK, NaTpybKoB.,
OTOOPTOBOK M OUCKOOOpasHbiX  MpuMBapHbIX  HaKNagok), T.e.  HeyKpenseHHbIe.
Pa3mepbl HeyKpenneHHbIX BbIPE30B HE AOSMKHbI NPEBLILWATL YKa3aHHble B 2.9.2.
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-t —~—~—— e e
. a4,
Ju d

D6 - ﬁll ﬁ
—l G e
% b h"
Puc. 2.9.1.1.2-3 Punc.2.9.1.1.3

2.9.1.2 MaTtepunanbl YyKpenngaemMon CTEHKA W YKPennswmx 9NeMeHTOB LOOMKHbI
No BO3MOXHOCTHU UMETb OANHaKOBbLIE NPOYHOCTHbIE XapaKTePUCTUKN.
Mpy ncnonb3oBaHUM ANA yKpenneHUn matepuana, NPOYHOCTHbIE XapaKTePUCTUKU KOTOPOro
HWXe, YeM y MmaTepuana ykpennsaemonm CTeHKW, NMowadb YKpennsaowmx CeYeHUn OOoSMKHa
ObITb yBenuyeHa NPonopLUMOHanbHO OTHOLIEHMIO [OMNYCKAaeMOro HanpsbkeHus martepuana
YKpennaemMon CTEHKU K AOMYyCKaeMOMY HanpsbKeHUIo Matepuana yKpennsoLlero afnemMeHTa.
Bbonee BbiCOKass MNPOYHOCTb YKPENSIAOWEro 3feMeHTa He AOSMKHA  YYUTbIBaTbCS
npu pacyeTax.

2.9.1.3 Kak npaBuno, Bblpe3bl B CTEHKaX [OOMMKHbl pacnonaratbCad OT CBapHbIX
COeQIHEHUI NO KparHen Mepe Ha paccTosiHuK 3s (r4e s — TOMLWMHA YKPEnIsaeMon CTEHKN),
HO He meHee 50 mM. [pu pacnonoXxeHnn BbIpe30B OT CBAPHbIX LUBOB HA pacCTOSIHAM MEHbLUE
YKa3aHHOro Bbllwe, KO3(MUUNEHT NPOYHOCTM JOIMKEH NPUHMMATLCA cornacHo 2.1.6.4.

2.9.1.4 MwuHumanbHas TOMWMHA CTEHOK YKpennswwmx TpyboobpasHbiX a5eMeHTOoB
(naTpybkoB, BTYMOK, LWTyLEpoOB), NpUBapuBaeMblX K CTEHKaM 3f1eMEHTOB KOTIIOB,
TennoobMeHHbIX annapaToB 1 COCYA0B NOA AaBNEHNEM, LOIMPKHA, Kak NpaBuo, NPUHNMaTbLCS
He MeHee 5 MMm.

2.9.1.5 MakcumanbHass TonuwuHa TpyboobpasHOro anemMeHTa WM Haknagkw,
npvHMMaemMas npu pacyeTtax yKpernrneHUn, Kak npaBuno, He AOSMKHA NpeBbIwaTb TOMWMHbI
YKpennsaemon CTEHKU.

HdonyckaeTca npuMeHeHue YKPennsawwmnx SNeMeHTOB TOMWMHOMW [0 OBYX TOSLWMH
YKPEnnsieMon CTEHKUN, eCrn 3TO onpeaenseTcss TEXHONOMMYECKUMUN HYXXaamMu, HO B pacyeTe
YKpenmneHnn gaHHoe YTOrLEHNE HEe yYnUTbIBaeTCS.

2.9.2 Haubonbwui gonyckaemMbii AMameTp HEYKpenneHHOro Bbipesa.

OOWHOYHBIM cUYMTaeTCa BbIPe3, KPOMKa KOTOPOro ygarneHa OT KPOMKM Onwkanwero
Bblpe3a Ha paccTosiHue He mMeHee 2Q, rae Q — LWMpMHaA 30HbI HaMbOMbLIEro MECTHOro
BNUSIHNS Bblpe3a, onpeneneHHasi no gopmyne (2.1.6.4).

Hanbonbwunii  gonycTuMbIA -~ AMaMeTp  OOUHOYHOTO  HEYKPEMSEHHOro  Bblpesa
B LMNNHAPUYECKNX, COEPUHECKMX N KOHNYECKNX CTEHKaX W BbIMYKIbIX AHWLAX onpeaenseTcs
no opmyne

do = (2/[¢on] —1,75)Q, (2.9.2-1)

roe Q — WwupuHa 30HbI HanbonbLlero MECTHOrO BITUSIHUSA Bblpesa, onpegensiemas
no cdoopmyne (2.1.6.4);
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[@on]— MMHMManbHO AonycTMoe 3HayeHue koadduuMeHTa MPOYHOCTU AeTanu, ocnabneHHown
Bblpe3amu, paBHoe:

ONA UMNUHOPUYECKOW CTEHKU

[(@on] = 2=t (2.9.2-2)

2(s—c)o
Ana annnnconaHblX, TOpOCCbepVI‘-IeCKVIX n nonycq)epmqecmx AHnL

_ P(D?/2hg+s—c) .
[0on] == ee (2.9.2-3)

Ana KOHNYEeCKUX CTEHOK

[on] = st (2.9.2-4)
roe D,, D —  HapyXHbli 1 BHYTPEHHUIA AMAMETPbI YKPEMSIEMON CTEHKU, MM, COOTBETCTBEHHO;
Dy —  BHYTPEHHUI anameTp HanbonbLUEero OCHOBaHMNSI KOHUYECKON CTEHKN, MM;

c — pgonyckaemoe HanpsbkeHue, MlMa;

hg —  BbICOTa BbIMYKIOW YacTu HULLA, MM;

a —  Yron KOHYCHOCTM, paBHbI NOMOBWHE Yria y BEPLUNHbI KOHUYECKOW CTEHKM, rpag;
s —  TONUWMWHA CTEHKUN, MM;

c — npubaBka Ha KOppo3uto, MM, NpUHMMaemMas cornacHo 2.1.7.

2.9.3 YkpenneHue BbIpe30OB.

2.9.3.1 Tlpwu ykpenneHnn ogMHOYHbIX BbIPE30B B LIUSIMHAPUYECKUX, KOHUYECKUX CTEHKaX
1 B BbINYKIbIX AHMLLAX CYMMa KOMMNEHCUPYIOLLMX Nnowaaen nogkpenneHni Y f gormkHa 6biTb
Bornblie Heob6xoaMMON NNoLaan NogKpenneHns fy:

Xr=fut+tfuitfut+fctfz>rf (2.9.3.1)

roe fu W fin — KOMMEHCcUpylowue nnowaaM HapykHOW W BHYTPeHHeW 4acTu Tpyb6oobpasHoro
nogkpenndwowero 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),
onpegenseMble cornacHo 2.9.3.2;

fu — KoMmneHcupytoLwas nnowanb AvckoobpasHow ykpennswowen Haknagku (cm. puc. 2.9.1.1.1,
2.9.1.1.3), onpegensiemas cornacHo 2.9.3.3;

fc — cymmapHas komMneHcupyloLas nnowaab CBapHbIX LWBOB, paBHas CyMMe MnroLlaaen y4acTkoB
HannasneHHoro MeTasnna 6e3 yyeta ycuneHus wea, Mm;

fz — KomneHcupyowas nnowaab MeTtanna oTbopToBaHHOrO BOPOTHMKA (cM. puc. 2.9.1.1.2-3),
onpegensgemas cornacHo 2.9.3.4;

fo — MuHMManbHO Heobxoaumas NnoLaab NoAKPenneHus, onpegensiemas cornacHo 2.9.3.5.

2.9.3.2 3HauyeHMs  KOMNEeHcupylwmx nnowagen  TpyboobpasHbIX  3NeMeHTOoB
(wTyuepoB) onpeaenstoTca No cnegyowmnm opmynam:
ANS HapYXXHOWM YacTn Tpy6oobpasHOro NOAKPENALLEro afieMeHTa

fir = 2ho(Sy- — Sor — €), MM?, (2.9.3.2-1)
ana BHyTpeHHeI7I 4acTtin pr6oo6pasHoro nogkpensidrowero arnemMeHTa
fir1 = 2hp (s, — €), MM2, (2.9.3.2-2)
roe s, — TOmNWMHA CTEeHKM TpybooOpasHOoro anemMeHTa, MM, MNPUMHUMAeEMasi Mo YepTexy C y4eTom
pekomeHgaummn 2.9.1.5;
Sor — MWHMManbHasi pacyeTHas TONWMHA CTEHKM TpyboobpasHOro anemeHTa, onpeaensiemas
B cooTBeTcTBUMU € 2.2.1.2 npn ¢ = 1,0 u ¢ = 0, Mm;
c — npwubaBka Ha koppo3uto, MM (cMm. 2.1.7);
hy — BbICOTA HapyXHOM YacTn TpybooOpasHOro anemMeHTa, MM, KOTOpas AOMKHA NPUHMMAaTbCA

1o YepTexy, B TOM Clly4ae, ecliv OHa He NPEBLILIAET BEMUYMHY, OnpeaerneHHyto no dopmyne

ho = 1,25/ (dg — 5,) (s — ©); (2.9.3.2-3)
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roe d, — HapyXHbl gnameTp Tpyboo6pasHoro anemeHTa, Mwm;
h,, — BbICOTa BHYTPEHHEW YacTn Tpy6ooOpa3HOro aneMeHTa, MM, KoTopas OrmKHa NPUHMMaTbCA
no YyepTexy, B TOM Crydae, €CNu OHa He MpeBblllaeT BeNuYMHY, OnpeaerieHHyo
no dopmyrne

hym = 0,5/(dgq — s7) (s — ©). (2.9.3.2-4)

2.9.3.3 3HayeHue KOMMEHCUPYIOLWMX nrowagen OMckoobpasHOM nogkpennsoLen
Haknagku onpeaensieTcs no gopmyne

fo = 2b,s,, (2.9.3.3)

roe b, — TOnNWMHa [AMCKOOOPAasHOW HaKMnaku, MM, MPUHUMaemas Mo YepTexy, a Takke CYy4eTom
TpeboBaHun 2.9.1.5;

s, ~— luMpuHa noakpennsowen Haknaakm (cMm. puc. 2.9.1.1.1 n 2.9.1.1.3), koTopas npuHUMaeTcs

no YyepTexy, HO He Bonee LWMPUHbLI 30HbI HAanbonbLIEro BNUSAHWSA Bbipesa @, onpeaensemomn
cornacHo 2.1.6.4.

2.9.3.4 KomneHcupylowas nnowagb MeTanna  OTOOPTOBAHHOMO  BOPOTHUKA
(cm. puc. 2.9.1.1.2-3) onpegensieTca no oopmyne

fo = 2hy1(Sg — Sog — €) + 2(hg — hy) (S — Sor — ), (2.9.3.4-1)
rae  hy, ¢, Sor, S, — TO Xe, 4YTO U ANA dopmynbl (2.9.3.2-2);
hz; — BbICOTa BOPOTHMKA, MPUHMMaeEMasi paBHOW pa3Mepy Mo YepTexy, Ho He Bonee
hy < 0,5,/(d — s5)(s5 — ©); (2.9.34-2)
s, — TOMLWMHA BbITSHYTON FOPJIOBMHbBI UM OTOOPTOBAHHOIO BOPOTHMKA, MPUHMMAaeEMasi Mo YepTexy,
HO He Gonee TOMNLWMHbI CTEHKN S, MM;
Ses — MWHMManbHasi pacyeTHas TOSUMHA CTEHKW BOPOTHUKA WU BbITAHYTOW TOPMOBUHBLI, MM,

onpepensiemasi no opmyre

__ P(d+0,251)
o = ) (2.9.3.4-3)
roe r— paguyc CKpPYIMEeHUst BOPOTHMKA WM TOPJIOBUHBLI, KOTOPbLIAM MPUHMMAETCs Mo YepTexy,
HO JOJIKEH ObITb HE MeHee 5 MMm;
d— puameTp yKpennseMoro oTBepcTus, MM.

29.3.5 MwuHnmanbHO HeobOxogumasa nnowaab noaKkpenneHna f, onpegenseTcs
no dpopmyne

fo = (d —dyp)so, (2.9.3.5)

roe s, — MuHUMarbHas pacyeTHas TonwmHa cteHkn npu ¢ = 11 ¢ = 0, onpegensiemas cornacHo 2.2.1.2,
2213, 231 n 2.6.1. lNMpu pacyeTe TOMWMHLI CTEHKN OHUWA s, NO dopmyne (2.6.1)
BMECTO y criefyeT NoAcTaBnsThb y,, onpeaeneHHoe no 1abn. 2.6.1;
dy — HanbonbLuMiA JOMYCTUMBINA AnaMeTp OANHOYHOTO HEYKPENneHHOro Belpesa, MM (cM. 2.9.2-1);
d — pnameTp YKpennsemoro Bbipesa, MM.

29.3.6 B cnyyae npumeHeHMss KOMOUHUPOBAHHBLIX yKpenneHun (cm. puc. 2.9.1.1.3)
OOJDKHO BbINOSTHATLCS YCNOBME NPOYHOCTM No popmyne (2.9.3.1), a pasmepbl yKpennaoLmnx
3N1EeMEHTOB LOIMKHbI OTBeYaTb TpeboBaHmnsam 2.9.1.4 n 2.9.1.5.
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2.9.4 B3anmHoe BnusiHMe BbIpe30B.

2.9.4.1 BsaumMHOe BNUSHWE BbLIPE30B crneayeT yyYnTbiBaTb, €CNU paccTosHUE MeXay
KpOMKamMu COCeHUX BbIPE30B, onpeaeneHHoe no vyeptexy (cm. puc. 2.9.4.1-1 n 2.9.4.1-2),
MeHbLUe ABYX Q, T. €. JOIMKHO BbINOMHATLCA YCNoBUe

L+ Spq + 5,5 = 20, (2.9.4.1-1)

roe Q — wupuHa 30HbI HanbonbLlero MECTHOro BNUAHUSA Bblpesa, onpepensemas
no cdoopmyne (2.1.6.4).

Ecnn ycnosue (2.9.4.1-1) He BbINONHSIETCHA, CrneQyeT MpPOBEPUTb HanpsbKeHue,
BO3HMKalOLLEee B CeYeHUM Mexay Bblpe3amMu OT [EeUCTBUA PacyeTHOro AaBreHus.
MNpwn 3TOM BO3HMKAlOWME HAMPsSXXEHUs B NPOAOSIbHOM W MOMNEpPevyHOM  HanpasneHusX
He JOJMKHbI NPeBbILLAaTh A0MYyCKaeMblX COrfacHO OTHOLLIEHUIO

F/f. <o, (2.9.4.1-2)
rae o — ponyckaemoe HanpsbkeHune (cMm. 2.1.4.6), MMa;
F ~— Harpyska OT pacyeTHOro [JaBfneHus, [OEWCTBYIOLWAs B CEYEHUM Mexay Bbipe3amu
(cm. 2.9.4.2), H;
f. — pacdyeTHas nnowaab ceveHns Mexay Bbipesamu (cm. 2.9.4.3), MMm2,
a
N
N %2
51 /
< N\
T | il“
S ! S~
S 4 &
Puc. 2.9.4.1-1 Puc. 2.9.4.1-2

2.9.4.2 Harpyska OT pacyeTHoro pfasrneHusi, H, OelCTByWaa B CeYeHUN Mexay
ABYMS Bblpe3amu, A0fkKHa onpeaenaTtbes cneayowmm obpasom:

A AN BbIPE30B, PacCMOfIOXKEHHbIX B NPOAOSILHOM HarnpaBneHuuM UMNUHOPUYECKON
CTEHKW,

F, = Dpa/2; (2.9.4.21)

.2 Ona Bblpe30B, pacnofioXXEeHHbIX Mo OKPYXHOCTU B UMINMHOPUYECKUX N KOHUYECKUX
CTeHKaX, a TaKkkKe AJ14 BbIpe30B B CCbepVI‘-IeCKI/IX CTeHKax

F, = Dpa/4; (2.9.4.2.2)

3 4054 BbIPE30B B BbIMYKIbIX AHULLAX

F, = Dpya/4, (2.9.4.2.3-1)
roe D — BHYTPEHHWI AMaMeTp (AN KOHAYECKMX CTEHOK 3aMepsieTcs ¥ LeHTpa Bbipesa), MM;

p  — pacyeTHoe gaenexuve (cm. 2.1.2), MMa;

a — Wwar mexgy [ABYMsi CMEXHbIMU Bbipe3amMu (onpenensieMblil Mo OKPYXHOCTU C HapyXKHOW

CTOPOHBI, KaK NokasaHo Ha puc. 2.9.4.1-2), mm;
y  — koadduumeHT dopmbl (cm. 2.6.1).
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Mpn pacnonoXeHun BbIPE3OB B LMIMHOPUYECKMX CTEHKax C KOCbIM LiaroMm pAans
onpefeneHns Harpyskm wucnosnb3yetca dopmyna (2.9.4.2.2); npu 3TOM pe3ynbTarhl,
noslydeHHble No 3Ton oopmyrne, cneayeTt YMHOXUTb Ha KOapuumeHT

k =1+ cos?aq, (2.9.4.2.3-2)
rne o — Yrosn HakrnoHa JinHun, CoeﬂVlHﬂl'OLU,eﬁ LeHTPbI BbIp€30B, K NpOAO0JIbHOMY HanpaslieHuto, rpaa.

2.9.4.3 PacyeTHylo Nnowjafb CeYeHus f,, MM2, Mexay OBYMS CMEXHbIMU Bblpe3amu
¢ Tpy6006pasHbIMI YKpenneHusaMmu credyeT onpeaensats no opmyne

fe=1(s—¢)+0,5[hi(541 — ) + hy (52 — C)], (2.9.4.3)
roe h; v h, — BbICOTa YKPEnmeHui, MM, onpeaensemas no dopmynam:

hi(hy) = hy + s — ANSA HECKBO3HbIX YKpENneHnn;
hi(hy) = hy + s + hy,, — AN CKBO3HbIX YKpENneHnn;

l — LUMpUWHa NepeMblYK/ MeXay ABYMSI CMEXHbIMWU yKpenneHmsamm (cMm. puc. 2.9.4.1-1 1 2.9.4.1-2),
MM;

s — TONWWMHa yKpennsemMon CTEHKU, MM;

Sr1 W Spy — TONWMHA TPY600O6pasHbIX ykpenneHui (cm. puc. 2.9.4.1-1 1 2.9.4.1-2), Mmm;

¢ — npubaska (cM. 2.1.7), Mm;

hy — pac4deTHas BbicoTa TpyboobpasHoro ykpenneHnus (cM. popmyny (2.9.3.2-3));

h,, — BbICOTa BbICTynatoLemn BHYTPEHHEN Yyactu Tpy6oobpaszHoro yKpenneHusi

(cMm. dbopmyny (2.9.3.2-4)).

Ansa  Bblpe30B, YKPEnneHHbIX WHbIMM  crnocobamn  (KOMOMHMPOBAHHBIMKM UMK
ANCKOOOPasHbIMU YKpPENNEHMsSIMMA M T.M.), pacyeTHas nnowadb cevyeHus f. onpepensieTcs
aHanorn4Ho.
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2.10 CBA3U

MpoyHble pa3mMmepbl CBA3EN.

2.10.1.1 [nowaab NonepeYHoro cevyeHust f, MM?, ONIMHHbBIX U KOPOTKUX CBA3EN, YIToBbIX
CBSA3eM M CBA3HbIX TPyD, NOABEPXKEHHbIX PACTArMBAIOLWMM WUN CKUMAKOLWMM Harpyskam,
AormkHa 6bITb He MeHee onpegensiemon no popmyne

(2.10.1.1)

pacyeTHoe aaBrnieHue (cm. 2.1.2), MMa;

Jonyckaemoe HanpsbkeHue (cm. 2.1.4.6), MMa;

yron Mexay YriioBOW CBsI3blO M CTEHKOWN 3akpensieHus cBasn (cM. puc. 2.4.2.1-3), rpag;
Hambonbluas nnowaab MOBEPXHOCTU MOAKPEMNSEMON CTEHKW, KOTopas MpuxoauTcs
Ha OfHY CBA3b W OrpaHWYMBaETCA NWHUAMMK, MNPOXOOAWMUMK Mo4 NPSAMbIM YoM Yepes
cepeavHbl NMHUIA, COEOMHSIIOWMX LEHTP CBA3M C COCEeOHVMMM  YKPEMneHHbIMU TOYKaMu
(cBaizaAMM), MM2,

Mnowaab ceyeHun cBs3N U TPyO, HAXOASALWMXCA B Npefaenax 3Tol nroLagku, MoxeT ObiTb
BblYTEHA U3 NoLWaam NoBEPXHOCTU, NPUXOASLLENCS HA OAHY CBA3b.

2.10.1.2 [ns cBA3en, NnogBep>KeHHbIX NPOAOSIbHOMY U3rnby, gonyckaemble HanpsiKeHns
OT n3rnba 4osmKHbI NPUHUMATBLCS C 3anacom NPOYHOCTU He MeHee 2,25.

2.10.1.3 [Ons pgHuW, coThenbHon nogkpennswowen cBasbio (cm.  puc.  2.10.1.3)
nocrnegHsas OormkHa ObITb paccuMTaHa Tak, YToObl OHa Morna BOCMpUHMMATb MO KpanHemn
mMepe1/2 Harpyskn, npuxogswenca Ha gHuwle. TonwmMHa Takoro AHWWA OOSMKHa OTBeYaTb
TpeboBaHuam 2.4.2.1.

¢<‘Z///
) BRI

2.10.1.4 TonwwuHa CTEHOK CBSA3HLIX W MPOCTbIX AbIMOrapHbiXx TpyO B 3aBUCMMOCTMU
oT paboyero gaBneHus gormkHa bbITb HE MeHee ykaszaHHom 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 gns Tpy6, pacnonoXXeHHbIX BHYTpWU TPyOHOro ny4ka.

Tadbnuua 2.10.1.4

HapyHblit anameTp Pabouee naBneHue p, MlNa, npn TOMLLMHE CTEHKN, MM, PABHOMW:
TPyGbl, MM 3,0 3,5 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 CoeanHeHUA cBA3eM.

2.10.2.1 Tlnowagb cevyeHns cpesa CBapPHbIX COEAUHEHMUI NPUBaPHbLIX CBA3EN OOSMKHA
yOOBMNETBOPATH YCIOBUIO

ndge/f = 1,25, (2.10.2.1)
roe d, — [uameTp cBA3N (Ans Tpyd — HapyXHbI guaMeTp), Mu;

e — TOnLWMHa cBapHOro wea (cM. puc. 5.1 — 5.3 npunoxeHus), MM;

f  — nnowaab nonepe4Horo ceveHms ceasm (cm. 2.10.1.1), mm2.

2.10.2.2 Tlpwn pasBanbLoBke TpyOd AfIMHA BasnbLOBOYHOIO COEAUHEHUS B TPyOHON
pelleTke AOMKHA OblTb HE MeHee 12 MM.

BanbLoBo4YHbIE COeaNHEHUS Ha paboyvee gaBneHue Bbiwe 1,6 MlMa cnegyeT BbINOMHATD
C YNNOTHUTENbHLIMU KaHaBKaMu.

2.10.2.3 BanbLoOBO4YHbIE COEAMHEHUSA OOIMDKHbI NMPOBEPATLCA Ha 3akpenseHve Tpyod
B TPYOHbIX pelleTkax OCEeBOW Harpyskon; nNpu 3TOM CYUMTaETCs, YTO 3akpennieHume Tpyo
obecneYyeHo, eCnu BbIMOMHSETCHA HEPABEHCTBO

pfs/20sl < A, (2.10.2.3)

roe A cocTaBnseT:
15 — pons coeanHeHWn rnagkmx Tpyo;
30 — anga coeguHeHWI ¢ YNOTHUTENbHLIMU KaHaBKaMu;
40 — pnsa coeanHeHW ¢ 0TOOPTOBKOM TPYO;

s — TOSLWWMHA CTEHKM TPYObI, MM;
p v fe—cm. 2.10.1.1;
l — [ONvHa nosicka BanbLOBKW, MM, AOMKHA NpMHUMaThes He 6onee 40 mm.

2.10.2.4 BanbuoBka rnagkux Tpyb AormkHa obecneudvBaTb MNPOYHOCTb CLENNIEHUS
q = 250 H/mm B cooTBeTCTBMM C hOpPMYOm

q="F/L, (2.10.2.4-1)

rde g — MPOYHOCTb cuenneHns Tpybbl B OTBEpPCTMM Ha 1 MM ANMHBI Nosicka BamnbLOBKW, H/MMm.
Mpun aBTOMaTMYECKOM BanbLOBKE criegyeT NnpuHuMaTh g = 250 H/MM; B ocTanbHbIX Cnyyasx q
onpefenseTcs 9KCnepvMeHTanbHbIM nyTem. [lpu 3aHWKEeHWM 3TOro 3HaveHus cnepyet
NPOMOPLMOHANbHO YBENUYNTL TONLUHY TPYOHOW peLueTku;

F  — cuna HaTsxeHus, Heobxoaumas Ans pasobLeHUs BarnbLOBOYHOIrO coeamHeHus, H;

l — [ANWHa Noscka BarnbLOBKWA, MM, KOTopas A0mKHa BbiTb He MeHee BbIYMCIEHHO No dhopmMyne
l=pfk./q, (2.10.2.4-2)
roe k, — Ko3(pULMEHT 3anaca NpoYHOCTU BanbLIOBOYHOIO COEAMHEHMS, NPUHMMaeTCs paBHbIM 5,0.

OcTtanbHble 0603Ha4YeHns Te xe, yton B 2.10.1.1.
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2.11 NOTOJIOYHbIE BAJIKA

2.11.1 MomeHT conpoTuBneHns W, Mm*, NOTOMNOYHbIX 6anoK NPSAMOYrONbHOrO CeYeHus
AorkeH BbiTb HE MeHee onpeaensieMoro no opmyne

W = 1000M/(1,302), (2.11.1-1)
roe o  — ponyckaemoe HanpspbkeHue (cm. 2.1.4.6), Mla;
z — KO3(P(PULNEHT XXECTKOCTU NOAKPENIAEMON CTEHKY;
ONsi KOHCTPYKUMK, n3obpaxeHHowm Ha puc. 2.11.1, z = 1,33;
M  — wnsrnbaowmm momMmeHT 6anku, H-m:

[N NPAMOYTONIbHOTO CeYeHMs
M = pal?/8000; (2.11.1-2)

s; — lwupuvHa 6anku, mm;

h — BbIcOTa 6anku, KoTopas AomkHa ObITb He Gonee 8s;, MM;
l — pacyeTHas anvHa 6anku, mm;

p  — pacuyeTHoe gaenexuve (cm. 2.1.2), MMa;

a  — war yctaHoBku 6anok, mm.

= 5

T JMUUUUL
459
p 2 45°
/ al a| a| a| a| a| a
ekt

Puc. 2.11.1

(N
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3 KOThbl

3.1 OBLUME NONOXEHUA

3.1.1 OOWwme nonoxeHus, Kacawlmecs OCBUOETENbCTBOBAHUN, TEXHUYECKOM
OOKYMEHTaLuMK, W3roToBreHus, Mmarepuanos, obwwne TpeboBaHusa, npeabaBnaemble
K KOT/aMm, U HOPMbl pacyeTa Ha NPOYHOCTb 3NTEMEHTOB KOTITOB U3NOXeHbI B pa3g. 1 1 2.

3.1.2 KoTnbl [OMmMKHbI COXpaHATb pPaboTOCNOCOBHOCTL B YCNOBUSX OKPYXKatoLLEWN
cpeabl, NnpuBeaeHHbix B 2.3 yactu VIl «MexaHuveckne yCcTaHOBKNY.

3.1.3 B cnyyae, korga BbiXx04 M3 CTPOS BCMOMOraTesfibHOr0 KoTna OTBETCTBEHHOMO
Ha3Ha4yeHUs1 MPUBOAWUT K OCTAHOBKE T[flaBHOrO ABuratens unuv obecTtoumBaHuoo cygHa
UK BbI3bIBAET  OTKIMNOHEHWE OT  cneuuduKkaunoHHbIX TpeboBaHMi N0 Hagnexaien
nepeBo3ke rpy3a, Peructp moxetr notpeboBaTtb YCTAHOBKY [ABYX TakuxX KOTIIOB.
Mpn 9TOM NPOU3BOAUTENBHOCTL KaXKAOro M3 HUX [JOSmkHa obecneumBaTb HOpPMasbHYHO
3KcnnyaTaumio cyaHa.

3.1.4 [[a30TpybOHbIE YTUNM3ALUMOHHBLIE KOTMbl AOSMKHbI NOCTABMATLCA C UMHCTPYKLMEN
no aKkcnnyaTaumm, cogepxawen TpeboBanHus:

A no obpaboTke nuTaTenbHoOn BoAbl U 0TOOpPY Npob;

2 no nogaepxaHuio paboymx napamMeTpoB: [aBfeHWs napa, TemnepaTypbl
BbIMYCKHbIX ra30B 1 NUTATENbHOW BOAbI;

3 Nno NpoBepKaM N OYMCTKaM KOTMa N NX JOKYMEHTUPOBAHUIO;

4 no noadepXaHuo afekBaTHOro NMpoToKa BOAbl Yepes3 YTUMN3aLUMOHHbIA KOTeN Ha
BCEX pexunmax aKcnnyarawumu,

5 Nno Nepnoan4ecKnm npoeepkam npegoxXpaHnTENbHbIX YCTPONCTB, KOTOPbIE LOMKHbI
BbIMOMHATLCS 0OCNYXMBAKOLLMM NEPCOHANIOM N JOKYMEHTUPOBATLCS;

.6 K XpPaHEHUIO KOTNa B CYXOM COCTOSIHUU;

T no o6cnyxMBaHuio U Nepebopke NpeaoxpaHUTENbHbIX KIanaHoB.
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3.2 TPEBOBAHUA K KOHCTPYKUUN

3.21  TonwmHa CTeHOK Tpyb, Nony4YnBLUMX B Npouecce rmbkn yToHeHWe, [omKHa ObiTb
HEe MeHee pacyeTHOMN.

3.2.2 Cnepgyet nsberatb NPUMEHEHNST OMVHHBIX N KOPOTKUX CBA3EN, a Takke CBA3HbIX
TpyD, noaBepraemMbiX M3rMbamwolWmMM W cpesbiBalolwMM Harpyskam. Ha cBs3aX, NpoYHbIX
CTEHKax, YKPenneHUsax n T.n. He JOIMKHO BbITb pe3Knx N3MeHeHUIN NoNepPeYHbIX CEYEHNI.

Mo KOHUAM KOPOTKMX CBS3EN AOMKHblI NpPeaycMaTpuMBaTbCs KOHTPONbHbIE CBEPrEHUs
cornacHo puc. 5.3 npunoxeHus.

3.23 [Ona CcTeHOK, MOOKPENnSEHHbIX KOPOTKUMU CBA3AMU U MNOABEPXKEHHbLIX
BO3JENCTBUIO NIIaMeHN N ra3oB C BbICOKOWM TeMrepaTypon, paccTosiHMe Mexay LeHTpamu
cBsi3el JomkHo ObITb He bonee 200 MMm.

3.2.4 Yrnosble CcBA3N ra3oTpybHbIX KOTNOB AOMKHbI pacnonaraTbCa Ha pacCcTOSAHWUU
He meHee 200 MM OT »xapoBbIx TpyO. MNogkpenneHme NIOCKUX CTEHOK NpMBapHbIMK Bankamm
cnegyet npov3BOAUTb Takmm obpas3om, 4TOObl Harpyska, nNpuxXodswasica Ha  HUX,
Oblfla N0 BO3BMOXHOCTU MNepeHeceHa Ha Koprnyc KoTna wnu Ha Haubonee XecTkue
€ro 9reMeHTbI.

3.2.5 PacctosiHue mexay XapoBbiMW Tpybamu M KOpNycom KoTna AOMKHO 6biTb
He meHee 100 mm. PacctosHne wMexay [OBYMSA KapoBbiMuM Tpyb6amu [OOMKHO  ObITb
He meHee 120 mm.

3.2.6 [latpybkm u WwTyLepbl OOMKHbI BbITb KECTKOW KOHCTPYKUUW U MUHUMAaIrbHOW
ANWHbI, OOCTATOMHOW AN 3aKpenrneHus u cHATUS apmatypbl 6e3 yganeHus usonaumu.
MaTpybkn He JOMXKHbI MUCMbITbIBATE YPE3MEPHbIX U3rMbaloLmX yCuUnumim M B HEOOBXOAUMbIX
crny4vasx AOMKHbl NOAKPennATbea pebpamm KeCTKOCTU.

3.2.7 TlpwuBapbiwn, npegHasHavYeHHble NS YCTaHOBKW apMatypbl 1 TpybonpoBoaos,
a Takke natpybku, BTYNKM U WITyLepbl, NPOXogsawne Yepes BCHO TOMLUMHY CTEHKM KOTNa,
OOJSDKHBI, KaK NpaBuino, npueBapmBaTbCs ABYCTOPOHHUM LWBOM. [MaTpybkm n wtyuepbl MOryT
npuBapmMBaTbCA TaKkKe YrnoBbiM LIBOM C OJHOCTOPOHHEN pas3fenkon Ha yoansdemou
nogknagke wnu gpyrum crnocobom, obecneuyvBaloMM MpoBap Ha BCHO  TOMLMHY
npueapvBaemMmomn getanu.

3.2.8 BapabaHbl 1 KonNnekTopbl KOTNOB, UMeLWmMe TONWNHY CTeHkM Gonee 20 MM,
aTakKe  KOMMekTopbl  MNaponeperpeBatenerd  OOMKHbl  ObiTb  3aWulieHbl  OT
HenocpeaCTBEHHOrO  BO3OENCTBMSA  NyymucTtoro Tenma cornacHo 2.1.3.4. OneMeHThbl
NOBEPXHOCTEN HarpeBa KOTMNOB W (PypM TOMOYHbLIX YCTPOWCTB, MOABEPXKEHHbIE MPSAMOMY
BO3EeNCTBUIO NYYNCTOro Tenna, He JOSTKHbl UMETb C OrHEBOW CTOPOHbI BbICTYMAOLLMX YacTen
N KPOMOK.

3.2.9 Tlpu npUMeHeHUU HeMeTanMMYeCcKUX ynnoTHUTENbHbLIX MPOKNaA0K KOHCTPYKLUUSA
3aKpbITUA FOPOBUH U MIOYKOB JOMMKHA UCKIoYaTh BO3MOXHOCTb BblAaBIMBaHUSA NPOKNaaKku.

3.2.10 Bblpesbl nog nasbl, CMOTPOBbIE NHOYKN N ApYyrMne OTBEPCTUA B CTEHKaX KOTNOB
OOIMKHbI UMETb NOLKPEennieHms cornacHo 2.4.4 n 2.9.

3.211 [JomkHbl OblTb NPUHATBI  KOHCTPYKTMBHbIE  MeEpbl, NpefoTBpaLlatoLmne
napoobpa3oBaHne B 3KOHOMaN3epax KOTII0B.

3.212 Ha BugHOM MecTe [oOrfmkHa npegycMaTtpuBaTbCca UPMEHHas [ocka,
coaepxallas OCHOBHblE JaHHble KoThna.

3.2.13 [etann kpenneHus KOTMOB, 3a MWCKIOYEHUEM TEX, KOTOpble€ He ABNAITCS
Harpy>XeHHbIM1, He JOIMKHbI NPUBapuUBaTbCA HENOCPEACTBEHHO K CTeHKaM KoTna (obevarike,
AHuwam, konnekropam, 6apabaHam 1 T.M.), @ JOMKHbI COEANHATLCA C MOMOLLLIO NPUBAPHbIX
HaKnagok.

3.2.14 Tpy6ebl, 3akpennsemMble B KOMMekTopax M TpyOHbIX pelleTkax BarnbLieBaHWEM,
OOIMKHbI ObITb 6ECLLOBHBIMN.
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3.2.15 BopoTpybHble KOTNbl ¢ opebpeHHbIMN TPyOKaMu 1 BCE YTUNU3ALMOHHbIE KOTNbI
C NPUHYOMTENBHON LUMpKynsumen OOJSTKHbI obopynoBaTbcs ahpekTmBHOM n
noxapobe3onacHoOM CUCTEMOWM CaXeO4YUCTKM U UMEeTb AOCTyn And OCMOTpa U OYMCTKM
NoBEPXHOCTEN Harpesa, a Takke yoaneHnsa oTnoXeHun.

3.2.16 YTUnn3aumnoHHble KOTMbl C NPUHYAUTENBbHOW LMPKYNAUWERn, MOLKMYaeMble
K ra3oBbINYCKHbIM CUCTEMaM OBYXTaKTHbIX AU3eNen, ¢ TemnepaTypomn rasos Ha Bxoge 270 °C
N HWXe, AOMMKHbI OTBEYaTb creayoLwmm TpeboBaHNsM:

A rmapaBnmMyeckoe CONPOTUBMEHNE Fa30BOro TpakTa KOTNa AOMKHO ObiTb TakuM,
4yTO6bI NpU ero paboTe, CKOPOCTb ra3oB Npu ob6TekaHUn TPyO NOBEPXHOCTM Harpesa KOTna
Obina He meHee 10 Mm/c;

.2 Ons oTknoveHus oborpesa KoTna npu paboTe apuratens Ha YaCTUYHbIX Harpyakax,
cnefyet npegycmaTpuBaTb aBTOMaTUYECKOE UM AUCTaHLUMOHHO ynpaBnsemMoe YyCTPOWCTBO,
obecneyvBatoLLiee NOMHbIM Nepenyck rasos;

3 KOTNbl AOMKHbI ObITb 060pYyA0BaHbl CUCTEMON OOMbIBKM U yOaneHust OTIIOXKEHWIA.
Mpn atom cneayeT npegycmaTpmBaTb KOHCTPYKTUBHbIE MeEPbl, UCKMYalwme nonagaHuve
NPoayKToB 0OMLIBKM B ra3oxof Asuratens. PekomeHayeTca Takke YCTaHOBKA YCTPOWUCTB 415
BBOZA Npucagok, obneryarwmx yaaneHne oTroXeHNn C NOBEPXHOCTEN Harpesa.

3.217 KOHCTPYKUMA  YTUNU3AUMOHHBLIX KOTMOB  C NPUHYOUTENBHOM  LMpPKYNaunen
JOIDKHa  npegycmatpmBaTb  BO3MOXHOCTb — MOOKIOYMEHUST  CTaLMOHapHbIX  CpeacTtB
NoXXapoTyLUeHUs, npegycMoTpeHHbiX n. 11 Tabn. 3.1.2.1 vactn VI «[lpoTtusonoxapHas
3awuTar.

3.218 CgapHble coeguHeHuss TPyOHbIX [A0COK U obeyaek rasoTpybHbIX
YTUMNM3ALMOHHbBIX KOTMOB [OSMKHbI BbINOMHATLCA cnocobomM, obecneynBatroLUM MNOSHbIN
npoBap CBapHbIX WBOB. [locne cBapkM 3T COeOUMHEHUS OOMMKHbl ObiTb NOABEPrHyThHI
Tepmoobpabotke u 100 % peHTreHorpadu4eckomMy unu YrnbTPa3BYKOBOMY KOHTPOISIHO.
[nsa obecneyeHnss BO3MOXHOCTM NpoBeAeHUs LedEKTOCKONUN CBAPHOro CoeauHEeHUst
B Mpouecce aKcnnyaTaumm Kaxabli YTUAM3aLMOHHbBIA ra3oTpyOHbI KOTen LOoMmKeH ObiTb
0o6opyaoBaH NerkoCbeMHOM U30NaUMeEn MO OKPY>KHOCTU CBapHbIX LWBOB. ChbeMHbIE 3N1EMEHTbI
OOJKHbI 06ecnevmBaTh 3aMepbl HE MEHEE YEM B 4-X TOYKaXx, PAcnosoKEHHbIX Ha B3aUMHO-
nepneHauKkynsapHbiXx — AnameTpanbHblX — NMHUAX.  TpeboBaHuWs K NpeaoxXpaHUTENbHbIM
YCTPOWCTBaM, CpeacTBaM KOHTPONS [aBfeHWs napa W KavyecTBy nNuTaTenbHOW BOAbI
ra3oTpyOHbIX YTUNN3aUMOHHbBIX KOTMOB M3roxeHbl B 3.3.6, HacTtodwen 4yactm un 17.2.6
yactn VIII «Cuctemsl n TpybonpoBoabli» COOTBETCTBEHHO.
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3.3 APMATYPA U KOHTPOJIbHO-USMEPUTEJIbHBIE NMPUBOPbLI

3.3.1  O6wme TpeboBaHUS.

3.3.1.1 Bcs koTenbHasi apmaTtypa SOIPKHa YyCTaHaBNMBaTLCS Ha NPMBAPHbIX CheLmanbHbIX
naTpybkax, WTyLepax u npMBapbiLLax 1 KPENUTLCA K HAM, Kak NPpaBuIio, Ha donaHuax Wnunbkamm
unun Gontamn. [nuHa nonHom pe3bObl LINMAEK, BXOAALWMX B TENO npuBapbilwa, AormkHa ObiTb
He MeHee Hapy)XHOro AnameTpa pe3blbl LUMUIBbKK.

HonyckaeTcs WwryLuepHasa apMaTypa AuamMmeTpoM npoxoaa He 6onee 15 Mmm, koTopas fomKHa
KpenutbCH Ha crneumanbHOM NpyBapbILLE.

KoHCTpyKuus npyBapbiLlei, NaTpyoKkoB v LUTYLLEPOB A0MKHa oTBeYaTb TpeboBaHusam 2.9.

3.3.1.2 KpblKM KNanaHOB LOSMKHbI KPENUTBLCS K Kopnycam Lnunbkamn mnm dontamu.
KnanaHbl ¢ guameTpom npoxoga 32 MM 1 MeHbLLE MOTYT UMETb KPbILLKM Ha pe3bbe Npu Hanu4mm
Ha HUX HaEXHbIX CTOMOPOB.

3.3.1.3 KnanaHbl 1 KpaHbl OIMKHbI UMETL YKa3aTesiv MNOSTIOKEHNIA «OTKPLITO» U «3aKPbITOY.

YKasatenn nonoXeHusa He TpebyrTCcss Npu  YCrioBMM, KOrga KOHCTPYKUMS apMaTypbl
no3BonseT BMOETb, OTKPbITA OHa UNW 3aKkpbiTa. 3akpbiBaHUE KranaHOB OOSMKHO NPON3BOAUTLCA
npuv BpaLleHUM MaxXOBMKOB MO YaCOBOW CTPesiKe.

3.3.2 TluTaTtenbHble KNanaHbl.

3.3.2.1 Kaxgpbin rmaBHbIA KOTEN WU BCNOMOraTerbHbIA KOTENT OTBETCTBEHHOIO Ha3Ha4YeHUs
OOMKHbl  obopygoBaTbCsl MO KpanHenW  Mepe  OBYMsl  MMTaTenbHbIMM  KranaHamu.
BcnomoraTtenbHble KOTMbl MHOMO HasHa4YeHus, a Takke YTUNM3auMOHHbIE KOTIbl MOTYT UMETb
Mo OAHOMY MUTaTENbHOMY KranaHy.

3.3.2.2 T[lutatenbHble KnanaHbl OOSMKHbI ObiTb HEBO3BpaTHbIMW. Mexay nuTaTenbHbIM
KnanaHoM M KOTSIOM [OSPKeH ObiTb YCTAHOBMEH pasoblumTenbHbI KnanaH. HeBo3BpaTHbI m
pa3obwmTenbHbIM KnanaHbl MOryT ObiTb pasmelleHbl B OOHOM koprnyce. PasoblimTenbHbIn
KrnanaH JOIMKEH yCTaHaBNMBaTbCA HENOCPEACTBEHHO Ha KOTIeE.

3.3.2.3 TpeboBaHus KcuUCTEME NUTaATENbHOW BOAbl M3NOXeHbl B pasd. 17 udactm VI
«Cucrembl 1 TpybonpoBoabI».

3.3.3 BopoykasatenbHble Npudopbl.

3.3.3.1 Kaxgpim koten co cBo6OAHOW MOBEPXHOCTLIO BOAbI (MOBEPXHOCTLIO UCMAapEHUs)
AOImKeH 06opynoBaTbCA He MeHee YeM ABYMS He3aBUCMMbIMW ykasaTensiMu ypOBHS BOAbl
C npo3payvHou wkanon (cM. 3.3.3.3). OguvH 13 OBYX YNOMSHYTbIX yKkasaTernen YpOBHA MOXeET
He yCTaHaBnMBaTbCA MPU HanMYMM Ha KOTre YCTPOWCTB 3aluUTbl MO HWKHEMY YPOBHIO BOAbI
N CUrHanu3auum rno HWKHEMy 1 BEPXHEMY YPOBHIO BOAbI (MPU 3TOM AaTYMKM YCTPOMCTB 3aLmThbI
N CUrHanM3aumm SOSMKHbI ObITb HE3aBUCMMbIMU C pa3HbIMK TOYKaMu oTbopa) 6O CHKEHHOTrO
WNy QUCTaHUMOHHOTO yKasaTerns ypoBHSA 0go6peHHOro Tvna ¢ He3aBUCUMbIMU TOYKaMu 0TOopa.

KoTnbl naponpounssogmTensHocTelo 750 Kr/d 1 MeHee, a Takke Bce oborpeBaemble napom
naporeHepaTopbl, yTUNN3aUMOHHbIE KOTSbl CO CBOOOAHOM NOBEPXHOCTBLIO BOABI 1 NApOCOOPHUKN
YTUNN3aUMOHHBIX KOTIIOB JornyckaeTcst obopyaoBaTb OOQHUM ykasaTernem YpOBHS C Npo3pavyHomn
LLIKanow.

3.3.3.2 [1nAa KOTNOB C NPUHYAUTENBHOW UMPKYNsauuen BMECTO ykasaTtenen YpoBHSA BOAbI
OOIMKHbI NpegycMaTpuBaThCA ABa HE3aBUCUMbIX CUrHarMbHbIX YCTPOMCTBA, NpeaynpexaatoLmx
0 HEJOCTaTOYHOM MOCTYNIEHNM BOAbI B KOTENT.

Ecnu koTen obcnyxmBaeTca aBTOMaTU3NPOBAHHBLIM TOMOYHbIM YCTPOMCTBOM, OTBEYAIOLLMM
TpeboBaHuto 5.3.3.4, BTOPOE CUrHanbHOE YCTPONCTBO MOXET HE YCTaHaBMNMBATLCS.

9710 TpeboBaHUe He pacnpOCTPaAHAETCS Ha YTUIMM3ALMOHHbIE KOTbI.

3.3.3.3 Crekna Bogoykasarteneun ans KoTnos ¢ pabounm aasnexHnem go 3,2 Mlla gornxkHbl
ObITb Nnockumn pudneHbiMn. Ona kotnos ¢ pabounv gasnennem 3,2 MlMNa n 6onee Bmecto
CTEKON AOIMKHbI MPUMEHATLCSA HAbopbl CMNOASHbBIX MAAcTUH, FMagkMe CTekrna Cco CrasHON
NPOKITaaKon, NPeaoXpaHsoLLEN CTEKNO OT BO3AENCTBUS BOAbI M Mapa, unu apyrne martepuansi,
YCTOMYMBbIE K pa3pyLLEHWNIO OT BO3OENCTBUA KOTIOBOW BOAbI.
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3.3.3.4 Bopoykasatenu oSmkHbl YCTaHaBMMBATLCA CO CTOPOHbLI nepegHero opoHTa Ha
OAMHaKOBOW BbICOTE M MO BO3MOXHOCTM Ha PaBHOM pacCTOSAHUMM OT AMaMeTparibHOM
BEpTUKanbHOM NnockocTn 6apabaHa (kotna).

3.3.3.5 Bce BogoykasaTenu OomKkHbl ObiTb CHabXeHbl 3anopHbIMU YCTPONCTBaAMM CO
CTOPOHbI BOOASHOIO U MapoOBOro NPOCTPAHCTB.

3anopHble yCTpoOMCTBaA AOSMKHbI obopydoBatbcss 6e3onacHbiMM  npuBodamMu  Ans
OTKNIOYEHUSA NPpMOOPOB B Criyyae paspyLLeHUsa CTEKON.

3.3.3.6 Y BopgoykasaTtenen gomkHa ObiTb NpeagyCMOTpeHa BO3MOXHOCTb pasferibHoro
npoayBaHMsa BOASIHOW W napoBor nomnocten. KaHanbl ons npogyBaHWs OOMKHbI MMETb
BHYTPEHHUN AnameTp He MeHee 6 MM. KOHCTpyKuuMs BopoykasaTenen AOMmKHa UCKN4YaTb
BO3MOXHOCTb BOABNMBaHUA YNIOTHUTENbHOIO MaTepuana B KaHanbl U A0MycKaTb YUCTKY
KaHanoB NPOA4YyBaHUSA N CMEHY CTEKON BO BpeMsi paboTbl koTna.

3.3.3.7 Bopoykasatenu [OSMKHbl yCTaHaBNMBATbCH Takmm 06pa3om, YTOObl HUKHAS
KPOMKa Mpopes3n pamkv BOAOyKasaTensd Haxogunacb HWXKe HU3LEro YPpOBHSA BOAbl B KOTNE
He MmeHee 4em Ha 50 MM, OAHaKO HU3LWNA YPOBEHb OOSMKEH ObiTb HE Bbille CpeaHen NIMHUN
BMAMMOW YacTu BOAOyKasaTens.

3.3.3.8 Bopoykasatenu [OMKHbl COEOMHATLCA C KOTAOM C MOMOLLBbI HE3aBUCUMMbIX
natpybkoB. BHyTpy koTna He gonyckaeTcs ycTaHoBKa TpyO, maywmx K aTum naTtpybkam.
MaTpy6Kkn OOMKHbI ObiTh 3alULLEHbI OT BO3OENCTBUS rOPSAYMX ra3oB, Ny4yMcToro Tenna u
WHTEHCMBHOrO oOxnaxaeHus. Ecnm cTekna ycTaHOBREHbl Ha MNyCcTOTENbIX Kopnycax,
NPOCTPaHCTBO BHYTPU TAKOro BoAoykasaTens AOMKHO BbiTb pasgeneHo neperopogkamu.

Ha BogoykasaTtensax n nx coobmntenbHbix Tpybax He onyckaeTcsa yCTaHOBKa LUTYLLEPOB
n opyrux naTpyobkoB A8 UHbIX LiENen.

3.3.3.9 llatpybkm pana coeguHeHuss BogoykasaTernem C KOTNOM AOSMKHbl  MMETb
BHYTPEHHUN JnameTp He MeHee:

32 MM — AN U30rHyTbIX NaTpybKOB rnaBHbIX KOTMOB;

20 MM — ons nNpsAMbIX  NaTpyOKOB rNaBHbIX KOTMOB M M3OrHYTbIX NaTpybkos
BCMOMOraTeribHbIX KOTOB;

10 MM — ANg npsIMbIX NaTpyOKoB BCMOMOraTeNbHbIX KOTMOB.

3.3.3.10 KOHCTpyKUKNS, pasmepbl, KONMMYECTBO, pPacrnosyioXeHMe U OCBELLEHHOCTb
BOAOyKasaTenem [OMMKHblI obecneymBaTb XOPOLWYH BUOUMOCTb W HaOEXHbIA KOHTPOSb
YPOBHA BoAbl B KOTne. [pn HegocTaTouMHOM BMAMMOCTM YPOBHS BOAblI B BOoAOyKasaTensx
HE3aBUCMMO OT BbICOTbl WX PacrofioKeHUs, a Takke NpuM AUCTAHUMOHHOM YynpaBleHun
KOTnamMmy [JOSKHbl  OblTb  MPeayCcMOTPEeHbl HaAeXHO AeWCTBYHLME  OUCTaHUMOHHbIE
(CHWXeHHbIE) yKasaTenu ypoBHSA BOAbl UNW APYroro poaa BOAOYyKa3aTerbHble YCTPOWCTBA,
on06peHHble Pernctpom 1 ycTaHOBMEHHbIE Ha NOCTax ynpaBreHus KOTnamu.

OT10 TpeboBaHMe He pacnpoCTPaHAETCA Ha YTUNU3AUMOHHbIE KOTMbl U X NapOCOOPHUKM
(cenapaTopsbl napa).

3.3.3.11 JuctaHUMOHHbIE yKa3aTenu ypoBHSA BOAbl B KOTMIE MOIYT UMETb MOrpeLUHOCTb
He 6onee +20 MM OT NOKa3aHWs YPOBHS MO CTEKNaM BOAOYyKa3aTenew, YCTaHOBIEHHbIX Ha
KOTne, a 3anasfblBaHNs B MOKa3aHUAX YPOBHS B HUX NMPU MakCUMarsibHO BO3MOXHOW CKOPOCTH
U3MeHeHUs He JoSMKHbI npeBblwaTtb 10 % pasHOCTU MeXay BEPXHUM U HMXKHUM YPOBHAMM.

3.3.4 Hwuswwun ypoBeHb BOAbI U BbICLIAA TOYKa NOBEPXHOCTU HarpeBa.

3.3.41 Ha «kaxgom KoTne co CcBODOOAHOW MNOBEPXHOCTbIO BOAbl (MOBEPXHOCTHIO
ncnapeHus) HU3LWK1IM YpoBEeHb BOAbI B KOTNE AOMKEH BbITb OTMEYEH Ha BogoyKasaTtene KoTna
NyTEM HaHECEeHWss Ha paMKe WM Koprnyce BogoyKasaTensi KOHTPOSIbHOW  PUCKW.
Kpome TOro, HM3wum ypoBeHb BoAbl AOMKEH OblTb 3adhnkcMpoBaH Ha Tabnmnyke KOHTPOMNBHON
PUCKOM M HaAAMUCbIO: «Hu3wnn yposeHb». Tabnnyka JOMmMKHA KPENUTLCS K KOPNyCy KoTna u
pacnonaraTbCs OKOSI0 BOAOYyKa3aTenen.

KoHTponbHasi pucka n Tabnmyka He OOMMKHbI 3aKpbIBaTbCA U30MAUMEN KOTNa.
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3.3.4.2 Hwuswwuin ypoBeHb BOAbl B KOTME [AOSMKEH HaxXOAUTbCA BO BCEX Crydasix
Ha paccTosiHM He MeHee 150 MM Hag, BbICLLEN TOYKON MOBEPXHOCTU HArpeBa, NoLBEePXKEHHOM
NPsSIMOMY BO3AEWCTBUIO NYYUCTOro Tenna. YKasaHHOe pacCTOsiHUME OOSMKHO COXPaHATbCA
Takke Npu KpeHe cyaHa 0o 5° Ha Kaxabln 6OPT 1 Npy BCEX BO3MOXHbIX 3KCMyaTaLMOHHbIX
andpdepeHtax. [pn  aToM  gbiMorapHble U ObIMOBble  TpyObl  OrHETPYOHbLIX U
KOMOMHMPOBAHHbIX KOTMOB AOMKHbI ObITb NOKPbITLI BOAOW HE MEHEE YEM HA NOSIOBUHY CBOEMN
OJIVHBI.

Y KOTMOB C pacyeTHOW Maponpov3BOAUTENBHOCTbIO MeHee 750 Kr/4 ykasaHHoe
MWHMMaNbHOE PacCTOsIHUE HMU3LLErO YPOBHSA A0 BbICLLEN TOYKN MOBEPXHOCTU HaArpeBa MOXeT
OblTb YMEHbLUEHO A0 125 MM.

3.3.4.3 3a BbiClIyO TOYKY MNOBEPXHOCTM Harpesa BOAOTPYOHLIX KOTMOB criegyet
NPUHUMATb NOMNOXEHNE BEPXHUX KPOMOK Hanbornee BbICOKO pacnosfiOXeHHbIX OMYCKHbIX TPYO.

3.3.4.4 [a3oTpybHble KOTNbI AOMKHbI ObITb CHAaBXXeHbI yKasaTenem noroXeHus BbiCLUEN
TOYKM MOBEPXHOCTU HarpeBa, MPOYHO YKPEMMEHHbIM Ha CTeHKe KoTna BOnu3uM Tabnuuku
HM3LLEro YpPOBHSI BOAbI U MMEOLMM Haanuck: «Bbicliasn Touka NOBEPXHOCTN Harpesay.

3.3.4.5 TpeboBaHusi K MOMOXEHUIO BLICWIEA TOYKM TOBEPXHOCTU HarpeBa U ee
yKkasaTtens He pacnpoCTPaHAKTCA Ha YTUNM3AUMOHHbIE KOTMbl, KOTAbl C NPUHYOUTENBHON
LMPKYSSiUMER, SKOHOMan3epbl U naporneperpesaTenu.

3.3.5 MaHomMeTpbl U TEpMOMETPbLI.

3.3.5.1 Kaxgbln KoTen [ormkeH UMETb He MeHee [OBYX MaHOMETPOB, COEOMHEHHbIX
C NapoBbIM MPOCTPAHCTBOM OTAENbHbIMU TPYOKamMKM C 3aNOpPHbIMW KnanaHamu unv KpaHamu.
Mexay mMaHOMeTpoM W TpybKOM [OOSMKHbI YCTaHaBNUBATLCA TPEXXOAOBble KpaHbl WK
KnanaHbl, NO3BOMALWME OTKMYaTb MaHOMETP OT KoTna, coobwaTb ero ¢ atmocdepon,
npoAyBaTb COEANHUTENBHYIO TPYOKY 1 MPUCOEANHATE KOHTPOSbHbBIA MaHOMETP.

3.3.5.2 OpgvH 13 MaHOMETPOB AOMMKEH ObITb YCTAHOBMEH Ha nepegHemM (OpPOHTE KOTNa,
BTOPOW — Ha MOCTY YNpaBreHus rmaBHbIMM MEXaHU3MaMW.

3.3.56.3 [lns KOTMOB C pacyeTHOM Maponpou3BOOUTENBLHOCTLIO MeHee 750 kr/v4 n
YTUNM3aLMOHHBIX KOTNOB AOMYyCKaeTcs yCTaHOBKa OQHOr0 MaHOMeTpa.

3.3.5.4 Ha Bbixoge Boabl N3 3KOHOMaKn3epa LOMMKeH BbITb YCTAHOBNEH MaHOMETP.

3.3.5.5 MaHoMeTpbl AO0fMKHbI MMETb LWKany, AOCTaTOYHYH An9 rmapaBfinyecKkoro
nucnblTaHua Kotna. Ha wkane MaHomeTpa [aBneHuve, COOTBETCTBYyKLee pabovemy
AaBMEeHNIo Napa B KOTMe, AOMKHO ObiTb OTMEYEHO KpaCHOW YepToMn.

3.3.5.6 MaHomeTpbl, YCTaAHOBMNEHHblIE Ha KOTNax, MOO/KHbl OblTb 3aLUULLEHbI
OT BO34ENCTBUA Tensa ropaymx NoBEPXHOCTEN KOTNa.

3.3.5.7 MaHomMeTpbl A0SMKHbI OblTb NOBEPEHbI KOMMNETEHTHON OpraHM3auunen.

3.3.5.8 [laponeperpeBatenim ©n  3KOHOMaW3epbl  OOMMKHbl  OblTb  CHabXeHbl
TepMomeTpamMu. Hanuume [UCTAHUMOHHOIO KOHTPOMNSA TemnepaTtypbl He UCKIyaeT
HeobXoANMOCTUN YCTaHOBKU MECTHbIX TEPMOMETPOB.

3.3.5.9 [lokasaHua cpeacTB  MHAWKAUMW  BHYTPEHHEro [AaBleHus ra3oTpyOHbIX
YTUNU3aUVOHHbIX KOTSIOB JOMKHbI NErko CHUTbIBATLCA CO BCEX MECT yrnpaBreHus.

3.3.6 [lpepnoxpaHuTenbHbIe KNanaHbl.

3.3.6.1 Kaxabl koTen JoMmKeH MMeTb He MeHee ABYX NPY>XMHHbIX NpefoXpaHNTENbHbIX
KnanaHoB O4MHAKOBOW KOHCTPYKLUN N O4MHAKOBOrO pa3Mepa, yCTaHOBIEHHbIX Ha bapabaHe,
Kak npaeBuro, Ha obwem naTtpybke, M OOMH KnanaH, YCTAHOBMEHHbIA Ha BbIXOAHOM
konnektope naponeperpesatens. [lpegoxpaHUTenbHbLIM KnanaH naporneperpesaTens
OOMKeH ObITb OTperynupoBaH Takum obpa3om, 4YToObl OH OTKpbIBaANCsa paHblue
NpeaoXpaHMTENbHOro KnanaHa, yctaHoBneHHoro Ha 6apabaHe.

[ns napoBbIx KOTNOB ¢ pabounm gaerneHvem napa 4,0 MlMa 1 6onee pekomeHayeTcs
NPUMEHATbL NpegoXpaHnTenbHble KranaHbl UMNYbCHOMO AENCTBUS.

[na napoBbIX KOTMAOB C pacyeTHOW MNaponpom3BoaUTENbHOCTLIO 750 Kr/4 1 MeHee,
napocOOpHMKOB UM He oborpeBaembIX  TOMSIMBOM  MaporeHepaTopoB,  KOMUYECTBO
npegoxpaHuUTenbHbIX KrnanaHoB MOXET ObiTb CHWXKEHO OO0 OOHOro, €Cnu AO0CTaTOvHOCTb
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3aWmTbl OT M3OLITOYHOrO OaBreHusi NoATBepXaeHa od0OpeHHbIM PerMctpom aHanmsom
pucka.

3.3.6.2 CymmapHasa nnowagb f, MM?, cBoGOOHOrO Npoxoda npeaoXpaHUTeNbHbIX
KrnanaHoB JOmKHa GblTb HE MeHee onpeaensiemMon no popmynam:

Ansi HacbILWEHHOro napa

G

f=k——: (3.3.6.2-1)
10,2py,+1
ANA neperpeToro napa
G 1%
f=k——ro /—H, (3.3.6.2-2)
10,2p+1+f Vs
roe G — pacdeTHas Naponpoun3BOANTENBLHOCTb, Kr/Y;
v, — pabouyee gaenenne, Mlla;
V, — yAenbHbli 00beM neperpeToro napa Mpu COOTBETCTBYyOWEM paboyeM aaBreHnn u
Temnepartype, M3/kr;
V. — yAenbHbli 06bEeM HaCbILLEHHOrO Nnapa Mnpw COOTBETCTBYIOLLEM AaBNEHUM, M3/KT;
k — KO3(h(PULMEHT rMapaBMYECcKOro CONPOTUBIIEHUS, NPUHMMAEMbIA PaBHbLIM:

d/hnpun h/d < 0,25;

1,25d/h npu h/d > 0,25;
d — MWHMManbHbIN guameTp KnanaHa, Mu;
h — BbICOTa NogbemMa KranaHa, MM.

OnameTp npegoxpaHUTENbHbIX MPYXUHHBIX KMnanaHoB OOIMKEH ObiTb He MeHee 32 U
He 6onee 100 mm.

Pernctp nocne cneunanbHOro pacCMOTPEHUss MOXET AOMNYyCTUTb KranaHbl C MEHbLUEN
nnowanbio NPOXoOHOro ceyeHus, YeMm Tpebyetca copmynamm (3.3.6.2-1) n (3.3.6.2-2),
€Cnn 3KCnepuMeHTanbHbIM nyTem OyaeT [oka3aHOo, YTO MPOMycKHasi CNOCOBGHOCTb 3TUX
KnanaHoB He MeHbLLE pac4YeTHON Naponpon3BOANUTENBHOCTM KOTMA.

3.3.6.3 [Mnowaab cBoboaHoro npoxoaa npeaoxpaHUTENbHOro Krnanana,
YCTaAHOBIIEHHOrO Ha HEOTKIIYaeMoM naporneperpesaTene, MOXeT OblTb 3a4TeHa B 00Llyto
nnowagb nNpoxoAda kKnamnaHoB, onpegensemyto no popmynam (3.3.6.2-1) n (3.3.6.2-2).
OTa nnowagb AofmkHa cocTaBnATb He 6onee 25 % cymmapHon nnowagu cBobGogHOro
npoxoaa KrnarnaHoB.

3.3.6.4 TllpenoxpaHuTenbHble KranaHbl MapoBbIX KOTI0B LOMKHbI OblTb OTPErynMpoBaHbl
Ha AaBrneHve oTkpbiTs He Gonee 1,03pp,q. BO BCex criydasx npefoxpaHuTesibHbIA KianaH
OOmKeH OblTb HacTpOeH TakMM 06pa3oMm, 4YTOObl MPU MOSIHOM OTKPbITUM U MakCUMaribHOW
NaponpoM3BOANTENIBHOCTM KOTSIa He AoMyckaTh NoBbileHve AaBneHns Gonee 1,1p,,cq -

MNpenoxpaHuTenbHble  KnanaHbl  [MaBHbIX  KOTMIOB U BCMOMOratesflbHbIX — KOTSIOB
OTBETCTBEHHOIO Ha3Ha4YeHUsi Mocne NoApbiBa AOMKHbI MOMHOCTBLIO MPEKpaLLaTh BbIXOA Napa npu
nageHun gaeneHns B KoTne He Hwke 0,85 paboyero gaeneHus.

3.3.6.5 Ha 3KOHOMan3epax OOIKeH npegycmaTpusaTbCA NPY>KUHHbIN
NpeaoXpaHUTESNbHBIN KnanaH AuaMeTpoM He MeHee 15 Mm.

3.3.6.6 [lpu pacnonoxeHun npeaoxpaHUTENbHbIX KranaHoB Ha obwem natpybke
nnowanb ero ce4eHms 4OrkHa CoCTaBnATb He MeHee 1,1 cymmapHOu nnowaan cBobogHOro
npoxoAa yCTaHOBIEHHbIX KnanaHoB..

3.3.6.7 [Mnowanb ceveHnss NapoOOTBOAHOIO NaTpybka NpeaoXpaHUTENbHOro KnanaHa u
npucoeanHaemMon K Hemy Tpybbl JOMmKHaA ObiTb HE MEHee YABOEHHOW CyMMapHOW nnowiagm
cB0oOOAHOro Npoxoza KnanaHos.

3.3.6.8 [1na ygoaneHus koHOgeHcaTa Ha Koprnyce knanaHa unu Ha napooTBoasLuen Tpyoe,
€CNnn OHa pacnonoXeHa HWXKe KnanaHa, formkHa ObiTb NpeaycMoTpeHa cnyckHas Tpyba 6e3
3anopHbIX OPraHoB.
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3.3.6.9 TllpepoxpaHuTenbHble KnanaHbl AOSMKHbI ObITb COegMHEHbl HEMOCPEACTBEHHO
C NapoBbIM MPOCTPAHCTBOM KOTMa 6e3 3anopHbIX OpraHoB. YCTaHOBKa MOABOASLLMX TpyO
K NpegoXxpaHUTenbHbIM KranaHam BHYTPU KOTRa He gonyckaeTtcs. Takke 3anpelaetcs
yCTaHOBKa Ha Kopnycax npefoxXpaHuTerbHbIX KnanaHoB WM Ha MX natpybkax yCTPOMCTB
oTOOpa Napa Ans UHbIX HYXA,.

3.3.6.10 YcTponcTBO NpeaoxpaHuTEeNbHbIX KrnanaHoB LOMKHO ObiTb TakMM, 4TOObI KX
MO>HO ObIf10 NoApbIBaThL MPU NOMOLLM AUCTAHLUOHHOIO NPUBOAA, NPMBOAUMOTO BPYYHYHO U
OT UCTOYHMKA 3HEPrun. YnpasreHne Kak MMHMUMYM OL4HMM U3 KranaHoB AOSMKHO HaxXoauTbCs
B MEeCTe, rAe NCKIYeHa BO3MOXHOCTb NOpaXKeHUs napom.

3.3.6.11 KoHCTpyKUua  npefoxpaHuUTenbHbIX — KNanaHoB — OOMKHa  gonyckatb  UX
nnomébupoBaHne unNM MMETb PaBHOLEHHOE JTOMY NpedoXpaHeHue, WUCKNvarLlee
perynupoBaHue knanaHoB 6e3 BegomMa 06CnyXuBaroLLero nepcoHana.

MpyXnHbI NpeaoXpaHUTEeNbHbIX KnanaHoB OOIMKHBbI ObITb 3alUMLLEHDI
OT HENOCPEACTBEHHOrO BO3AENCTBUA Napa 1 N3roTOBIEHbI, KaK 1 YNNOTHSOLNE NOBEPXHOCTU
cefen v KrnanaHoB, U3 TENSTIOCTONKNX KOPPO3NOHHOCTONKMX MaTepurarnos.

3.3.6.12 [NpepoxpaHnTenbHble  YCTPOWCTBA ra3oTpyOHbIX YTUNM3AUMOHHBLIX KOTIOB
OOJIMKHbI OTBEYaTb crieaylowmm TpeboBaHnsaMm:

A KOTMbl MOBEPXHOCTbIO Harpesa 50 M? n Gornee O0OMmKHbI 060OpPyAOBaTLCA ABYMS
npeaoxpaHuTenbHbIMU KranaHamn. KoTnbl ¢ MeHbLUEen NOBEPXHOCTLIO HarpeBa MoryT UMeTb
OAVH NpeaoXpaHNTenbHbIN Knanax;

.2 ytoObl wu3bexaTb HaKOMMEeHUs KOHAeHcaTa, Koprnyca npegoxpaHUTEsbHbIX
KnanaHoB OOJSMKHbI CHabXaTbCA MOCTOSIHHbIM ApeHaxom B 6e3onacHoe Ans nepcoHana wm
MexaHu3moB MecTo. [ipeHaxHasa Tpyba He AomkHa MMEeTb OTCEYHOW apMaTypbl.

3.3.7 KnanaHbl pa3o6wmTenbHble U CTONOPHbLIE.

3.3.7.1 Kaxgbln KoTen p[OomkeH OblTb OTAOENneH OT BCEeX COeAMHEHHbIX C HUM
TpybonpoBoaoB pasobmTenbHbIMKM - KranaHaMmu, YCTAHOBSIEHHbIMM  HEMNOCPEL4CTBEHHO
Ha KoTne.

3.3.7.2 [1nga HeaBTOMATU3UPOBAHHbLIX CyA0B, TPEOYHOLMX NOCTOSHHOMO HECEHNS BaXTbl
B MAalLUMHHOM OTAENeHun, pasodwmnTenbHbIe CTOMOPHbIE  KNamaHbl  AOSMKHbl  MMETb
ONCTaHUMOHHbIE NPUBOAbLI ANs YNpaBneHus 13 Bcerga OCTYNHOro MecTa, pacrnofioKEHHOro
BHE MaLUMHHOIO oTaeneHus. [onyckaeTcss MNpUMEHEHWEe Kak PYYHbIX AUCTaHLMOHHbIX
NpvMBOOOB, TaK U NPMBOAOB OT UCTOYHMKA SHEPIUN.

[nsa aBTOMaTU3MpPOBaHHbLIX CyA0B 3TO TpeboBaHMe ABMNSETCA peKOMeHAaTeNbHbIM.

3.3.7.3 Ecnu Ha cygHe yCTaHOBNEH OAMH IMaBHbIA KOTEN UK BCNOMOraTenbHbIN KOTen
OTBETCTBEHHOIO Ha3HayeHus C naponeperpesBarenemM nnm 9KOHOMaKn3epom,
TO naponeperpesaTenb Y 3KOHOMaN3ep OOMKHbI ObITb OTKNIOYaeMbIMK OT KOTNa.

3.3.7.4 TpebopaHnsa knaponpoBogam Wu TpybonpoBogam NpoAyBaHUS  KOTIIOB
nanoxetol B pasg. 18 yactu VIII «Cuctemsl n Tpybonpoeogb!».

3.3.8 KnanaHbl npoayBaHus.

3.3.8.1 Kotnbl, nx naponeperpeBaTenu, 3KOHOMan3epbl N NAPOCOOPHUKN JOITKHbI ObITb
CHabXeHbl ycTpouWcTBaMuM [fANs nNpoayBaHMs W, MNpu  HeobxoaMmoCTW, KhanaHamu
AN ONOPOXHEHMS.

KnanaHbl NpogyBaHUsA U OMOPOXHEHUSI OOSMKHbI YCTaHaBNMBATLCA HENOCPeACTBEHHO
Ha cTeHkax kotna. [lpu paboyem paBneHun meHee 1,6 MMa 3Tm knanaHbl  MoOryT
yCTaHaBnMBaTbCS Ha NPUBapPHbIX (PACOHHbIX NaTpybKax.

3.3.8.2 BHyTpeHHMIA OnaMeTp KnanaHoB M Tpyb HWXHEro npogyBaHWsl OOIMKEH ObiTb
He meHee 20 u He 6bonee 40 mMm. [N KOTNOB C pac4yeTHOM MNaponpoOu3BOAUTENBHOCTLIO
MeHee 750 kr/4 guameTp KranaHoB 1 TPyO MOXET ObiTb YMEHbLUEH 40 15 MM.

3.3.8.3 B kotnax co cBOGOOHOW MNOBEPXHOCTbK MCMAPEHUsi YCTPOWCTBO BEPXHErO
npoayBaHMA [OIMKHO obecneuvvBaTb ydaneHue MeHbl U Wnama Co BCEW MNOBEPXHOCTU
ncnapeHus.

3.3.9 KnanaHbl oT6opa npo6 KOTNOBOW BOALI.
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Ha kaxgom KoTrne crneayet npegycmatpvBaTh He MEHee OAHOro KrarnaHa unv KpaHa ansi
oTbopa npo® BoAbl. YcTaHOBKa 3TMX KrnanaHoOB WM KpaHOB Ha Tpybax u naTpydkax,
npeAHasHa4YeHHbIX 4518 UHbIX Lenewn, He JonyckaeTcs.

3.3.10 KnanaHbl gna yganeHus Bosayxa.

Ha koTtnax, naponeperpeBaTensax W 3SKOHOMam3epax OOSKHbl ObiTb YCTaHOBMEHbI
B AOCTaTOYHOM KOMMYECTBE KranaHbl N KpaHbl AN yaaneHus Bo3ayxa.

3.3.11 OTtBepcTUA ANA BHYTPEHHEro ocMoTpa.

3.3.11.1 Kotnbl gomkHbl 6b6ITb 060pyaoBaHbl flazamu 451 OCMOTpa BCEX BHYTPEHHUX
nosepxHocten. Ecnu ycTporcTBO NasoB HEBO3MOXHO, AOMKHbI ObiTb NpeayCcMOTPEHbI
CMOTPOBbBIE JTHOYKW.

3.3.11.2 [opnoBvHblI NasoB oOBarbHOW (OPMbI AOMKHbI UMETb pa3Mepbl B CBETY
He meHee 300 x 400 mm, kpyrron gopmbl — He MeHee 400 MMm.

B oTgenbHbIX cnyyasix pasmepbl rOpfioBUH 1a3oB OBaflbHOM (OOPMbl MOryT ObiTb
yMmeHbLeHbl 0o 280 x 380 mm, kpyrnon oopmbl — A0 380 MM. [OpnoBUHbI Na30B OBanbHOW
hOpMbI Ha LUIMHOPUYECKUX CTEHKaX AOSMKHbI pacrnonaratbCcs Tak, YToObl MEHbLUUIA pa3mep
rOpfioBMH Haxoausics B NPOAONbHOM HarnpasneHuu.

3.3.11.3 Ma3oTpyOHLIE BepTMKambHbIE KOTNbI B panoHe paboyvero ypoBHS BOAbl AOSMKHbI
MMeTb Ha Kopnyce Mo KpanHen Mepe ABa CMOTPOBbLIX NOYKaA, PACMONOXEHHbIX APYr NPOTUB
Apyra.

3.3.11.4 Bce yacTu KOTMOB, NPENATCTBYOLLME UK 3aTpyaHAOLWME CBOOOAHbIM AOCTYN U
OCMOTP BHYTPEHHMX MNOBEPXHOCTEN, OOMKHbI ObITb CbEMHbBIMMU.
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3.4 KOTJ1bl-UHCUHEPATOPbDI

3.41 Hactosawume TpeboBaHMA pacnpOCTPaAHAIOTCS Ha CydoBble BCNOMOraTesbHble
KoTnoarperaTtbl, UCNOMb3yeMble ANA CKUraHusi Mycopa, HeTAHbIX OCagKoB M OCTaTKOB
C TemnepaTypon BCnbIwku Bbiwe 60 °C.

3.4.2 PacyeTbl Ha NPOYHOCTb U TpeboBaHMA K KOHCTPYKUWUW, apmaType, TOMOYHbIM
YyCTPOWCTBaM, YNpaBneHnIo 1 3almnTe npuBeaeHsl B pasg. 2 — 5.

3.43 Cucrembl aBTOMaTM3aumm KOTNOB-MHCUHEPATOPOB ¢ 6e3BaxTeHHbIM
obcnyxmBaHMeM WU UX 3MEeMeHTbl  JOSMKHbl  OoTBevaTb TpeboBaHuaM  yactn XV
«ABTOMaTM3aLMNAY.

3.4.4 [1na cxuraHma mycopa n HeddTsHbIX 0CagKoB M OCTATKOB A0SMKHA, KaK NpaBusio,
npegycMaTpuBaTtbhCs cneumnansHasa kamepa, oTeevarowas cregyowmm TpebosaHmaM:

A Kamepa [ormkHa ObiTb OTAeneHa OT TOMKM KOTMa WM MOSIHOCTbIO dyTepoBaHa
MaTepuanom, CTOMKUM K XMMUYECKOMY BO3AENCTBUIO MPOAYKTOB CropaHus;

2 KaHanbl, COeanHSoLWMe TOMKY C Kamepon, OOSMKHbI ObiTb OCTAaTOUMHOIO CeYEHUs.
Bo Bcex cnyyasix paboyee gaBneHve B kamepe He JOSMKHO MPEBbIWAaTh AaBreHus B TOMKe
oonee yem Ha 10 %;

.3 [OmKHO ObiTb YCTAHOBMEHO NpeaoXpaHUTENbHOE YCTPOMCTBO, cpabaTtbiBatoLliee
npy npesbileHun pabodero gaeneHuss 6onee yem Ha 0,02 MMa. NpepoxpaHutenbHoe
YCTPOWCTBO AOMKHO UCKNOYaTb BbIBPOC NnamMmeHn B MalMHHO-KOTENbHOE OTAENEeHNE;

4  cymmapHas nnowagb cBOOOAHOro MNpoxoAda NpenoXpaHUTENbHOrO YCTPOWMCTBa
[oIkHa 6bITb He MeHee 115 cm? Ha 1 M® 0Gbema, Ho He MeHee 45 cm?. [lonyckaeTcs cxuraTb
MyCOp B Kamepax, pacrofioXeHHbIX B OTHEBOM MPOCTPaHCTBe KoTra. KoTnbl-MHCMHepaTopb!
OOMMKHbI  obopyaoBaTbCA  3arpy304HbIM  YCTPOWCTBOM € 3arOPHbIMU  KPbILWKaMu,
obopynoBaHHbIMM  GIIOKMPOBKOW,  UCKMKOYaloWwen UuX OA4HOBPEMEHHOE  OTKpblBaHMe.
Ha koTnax-vuHcuHepaTopax, He MMelLWmnX 3arpy3oqyHOro YCTPOWCTBa, [OImKHa ObiTb
BbINOSIHEHA BOKMPOBKA OTKPLITUS 3arpy304HOro floka No TemrnepaType B Kamepe CKXUraHus,
NCKNoYaloLaa camoBOCnIaMeHeHNne Mycopa npw 3arpyske.

Ecnn nmetoTca orpaHMyeHns B OTHOLLEHMM 3arpykaemoro martepuana, To 370 cnegyer
yKasaTtb B npegynpexgjatowlen Tabnumuke.

3.45 CxuraHne HedTAHbIX O0OCagKoB WM OCTaATKOB AOMMKHO, Kak npaBwuno,
npovM3BOAUTBCS  4Yepe3  crneumanbHO  MpegHasHayeHHyl  And  3TOro0  CUCTEMY.
[onyckaeTcsi Mcnonb3oBaHWe CUCTEMbI MOA4auM TONMMBA M TOMOYHOrO YCTPOMCTBA KOTna Ans
CXKUraHusa HedPTAHbIX OCaZAKOB M OCTATKOB Npu ycrnoBumn obecneyeHnsi 6e30bIMHOMO ropeHums.

3.4.6 Kotnbl-MHCMHepaTopbl AOMKHbl obopyaoBaThbca  3A(PEKTUBHON CUCTEMOM
CaXXEOUUCTKMN.
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3.5 KOTJ1bl C OPFTAHUWYECKMUMW TENJIOHOCUTENAMU

3.5.1 TpeboBaHus HacToswen rnaBbl PACNPOCTPAHAITCA Ha XWAOKOCTHbIE KOTMbl
C OpraHN4yeCcKUMMN TENOHOCUTENAMM.

3.5.2 O6wne nonoxeHus, Kacawljmecs OCBMOETEeNbCTBOBAHUNA, TEXHUYECKON
OOKYMEHTaLMK, M3roTOBMEHUS WU HOPM pacyeTa Ha MpPOYHOCTb, U 06wwne TpeboBaHus
nanoxeHbl B pasg. 1,2une 3.2.1,3.2.6 — 3.2.10, 3.2.12, 3.2.13.

Mpn 3TOM, He3zaBMCcMMO OT paboyero [aBneHus, MWHMManbHOE pacyeTHoe
AaBreHne Ans KoTnos, paboTarolmnx Ha OpraHnYeckoM TenroHocuTene, AOMKHO COCTaBnATb
He meHee 1,0 MIa, a Aana uUWUCTEpPH, coaepXalwux OpraHN4YeckUn TensIoHOCUTENb —
He meHee 0,2 MlMa.

3.5.3 Kotnbl, kak npaBwno, LOMMKHbl pacnonaraTtbCA B OTAENbHbIX MOMELLEHNAX
C BbITSPKHON BEHTMRsIUMEN, obecneynBatolLen B HUX HE MEHEE, YEM LUECTUKPATHbIA OOMeEH
BO34yxa B vac.

Mpn MHOM PacnoNOXeHUN MECTO YCTAHOBKM KOTSIOB JOSMKHO ObiTb OGHECEHO NPUBAPHbLIM
KOMUHICOM BbICOTOM He MeHee 150 mm, ob6opyaoBaHHLIM ApPEeHaXHbIM TPybonpoBOAOM
B 3aKPbITYIO LINCTEPHY.

3.5.4 KoHCTpyKuMsas KOTna [OSbKHA  UCKNKYaTb  BO3MOXHOCTb  MOBbILLEHUS
TemnepaTtypbl CTEHKU TPYOKM CO CTOPOHbI TEMNNOHOCUTENS B NOOOM YacTu KOTna Bbille
A0MyCTUMOW.

3.5.5 Kaxabin koTen JomKeH UMETb:

A 3anopHy apMaTtypy CO CTOPOHbI BXOAa W Bbixoga TENSIOHOCUTENS;

.2 He MeHee OfHOro MPYXMHHOIO MNPeoOXPaHUTENbHOMO KranaHa MOMHOCTbIO
3aKpbITOro TMna. CymmapHas nponyckHas CNocoBHOCTb YCTaHOBIIEHHbIX
npeaoxpaHUTeNbHbIX KnanaHoB [OmkHa ObiTb, NO KpanHeW Mepe, He MeHee MnpupocTa
obbema TennoHocUMTENs B KOTNE MpuM  MakCUMarnbHOW MHTEHCMBHOCTM oborpeBa.
[unameTp ycrnoBHOro npoxoga KnanaHoB JOKeH ObiTb He MeHee 25 n He 6onee 130 mm.
[aBneHne cpabaTtbiBaHWs NpeaoXpaHUTENbHOro KnanaHa He JormkHO 6onee yem Ha 10 %
npeBbllaTh MakcmarnbHoe paboyee aaBneHue;

3 MaHOMETP;

.4 BO3MOXHOCTb NOSIHOrO ONOPOXXHEHUS;

.5 nasbl unu nYkn 4ns ocMoTpa TOMKM KOTNa Ha XXMAKOM TOMNSUBE;

.6 nasbl ana ocmoTpa NOBEPXHOCTM HarpesBa YTUNN3AUMOHHOIO KOTSia CO CTOPOHDI
BXOAa W BbIXo4a rasos;

.7 yCTaHOBNEHHY0 Ha BUOHOM MecTe (PMPMEHHYI AOCKY cornacHo 3.2.12;

.8  TOnMkM BCNomoratesribHbiIX KOT/IOB U MPUEMHbIE Kamepbl YTUIM3AUNOHHBIX KOTIOB
OOIMKHbl  CHabxaTbCA  OpeHaXHbIMW  YCTPOWCTBAMM W CUTHanNuM3auuven npoTeyek
TennoHocuTens.

3.5.6 K kotnam, uvMelOWUM 3MeKTPUYECKUn MOAOrpeB, MPUMEHATCA Te Xe
TpeboBaHMS, YTO U K KOTNaM Ha XWOKOM TOMNmmBe.

3.5.7 Kaxablh  yTURM3aUMOHHBIA KOTEM M KOTEN Ha XWOKOM TOMnMBE [OOJTKEH
obopyaoBaTbCs 3PPEKTUBHON CUCTEMON CaxkeobayBKW.

3.5.8 CoeanHeHusa koTenbHbIX Tpyb ¢ GapabaHamy n kKonnekTopamun AOMKHbI ObiTb
CBapHbIMW.

3.5.9 Ha koTnax gomkHa NpUMeHATLCA apmaTypa CUNbGOHHOro TMna.

3.5.10 KoTnbl fOmKHbI ObITb 060PYAOBaHbI TEMMNEpPaTyPHbIMU AaTYMKaMU Ha BbIXO4e
rasoB, CUrHanu3auuen o noxape v 3awuTon no npefenbHOMY 3HadYeHUo TemnepaTypbl Ha
BbIXOAE TENIOHOCUTENS.

3.5.11 PerynupoBaHne TemnepaTypbl TENIOHOCUTENS HA BbIXOAE M3 YTUIN3ALMOHHbIX
KOTNOB [OIPKHO BbIMOMHATLCA HE3aBUMCMMO OT pexuma paboTbl ABuraTenen nytem
M3MEHEHMS KONMMYyecTBa MOCTYMawWMX BbINYCKHbIX FasoB WM nyTeM nepenycka
OpraHn4yeckoro TENSIOHOCUTENS Ha creumnanbHbIN OXaguTenb.
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Mcnonb3oBaHue perynupylowmx 3acrioHOK [oryckaeTcs [Ans KOTMOB ¢ rmagknumu
Tpy6amu, npm 3TOM CKOPOCTL ra3oB He AormkHa ObiTb MeHee 10 m/c.

[omkHO npegycmaTpuBaTbCa  YCTPOWCTBO, Mpekpalljalrollee MocTynneHne rasoB
B YTUIN3ALUMOHHbIA KOTen npu cpabaTbiBaHUM aBapunHOW 3awmTtbl 6e3 HeobxoammocTu
N3MEHEHMS pexnma paboTbl ABUraTens.

Mpn ycTtaHOBKE Ha cyaHe OByxX M Oonee pgBuraTenen Takoe YCTPOUCTBO MOXET
He npegycmaTpmBaTbCA.

3.5.12 KoTnbl C opraHMyeckuMn TEnrOHOCUTENAMU [OOMKHbI OblTb  060pyAOBaHbI
aBTOMaTMYECKUMM  perynaropamu ropeHus, 3BYKOBOM W CBETOBOW CUrHanusaumen
B COOTBETCTBUM c Tabn. 4.3.10 yactn XV «ABTOMaTU3aAUUSAY, ©noKMpPOBKON,
npegycMoTpeHHoM B 5.3.2, 1 3awuTon B cooTBeTCcTBUM € 5.3.3.

Kpome Toro, gormkHa 6bITb npegycMoTpeHa 6r1o0KkMpoBKka 3anycka TONoYHOro yCTponcTea
npu HepaboTaloLWNX LMPKYNALNOHHBIX Hacocax.

Ona yTunnsaumMoHHbIX KOTMIOB B Criydae Havana ux oborpeBa npuv OCTAHOBMEHHbIX
LUMPKYNALMOHHBIX Hacocax AOMKHa ObITb NPeaycMOTpeHa curHanmsaums.

3.5.13 YTunusaumoHHble KOTNbl 4OMKHbI 6bITb 060PYAOBaHbI CTALMOHAPHOW CUCTEMOM
noxapotyweHus. [onyckaetcs nNpUMEHEHMe CUCTEM OpOLUEHUs GONbLUMM KOMYECTBOM
BoAbl. [@3oxoq noa YTUNM3auMOHHBIM KOTNOM AofkeH 6biTb 0b6opyaoBaH ApeHaKHOW
cuctemomn, obecne4ymBatoLlen oTBOA 3TOW BOAbI, UCKOYasa ee nonagaHue B ABUraTenb.
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4 YNPABJNEHUE, PEINYNIMPOBAHUE, SALLIUTA U CUTHAITU3ALIUA KOTIIOB
4.1 OBLUME MNOJTIOXEHUA

411 TpeboBaHuA HACTOSILLEro pasgeria pacnpoCTPaHATCA Ha NapoBble KOTMbl U
KOTNbl C OpPraHM4YeckUMM TEMNIOHOCUTENSIMW, NpefHas3HayYeHHble A9 WUCMOMb30BaHUA Mpu
NMOCTOSIHHOM BaxTE€HHOM OBCNy>KMBaHWMW.

TpeboBaHus K ynpaBneHuto, peryrimpoBaHnto, 3aLlmTe 1 CurHanmsawumm KOTfioB B COCTaBe
aBTOMAaTM3MPOBAHHbIX KOTESbHbIX YCTAHOBOK C 6e3BaxXTEHHbIM OOCNY>XMBAHMEM U3MOXKEHbI B
4.3 yactn XV «AstomaTtusaums» n 4.2.3.1 yactn VI «lNpoTnBonoxapHas 3awimra.

41.2 Cuctembl aBTOMatTM3aumm, UX BNEMEHTbI U YCTPOWCTBA [OOIKHbI OTBEYaTb
TpeboBaHuam pasa. 2 n 3 yactn XV «ABTomMaTmsaums».
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4.2 PETYIIMPOBAHUE

4.21 KoTnbl Ha xugkom Tonnuee (rnaBHble M BCMOMOratesibHble OTBETCTBEHHOIO
Has3HayeHns) OO0MMKHbl OblTb 0BOpyAOBaHbl aBTOMATUYECKUMM PErynsaToOpaMm rOpeHUs.
MapoBble KOTNbl Ha XWAKOM TOMMMBE OOIMKHbI ObITb 06OPYAOBaHbl Takke perynaropamu
nuTaHus.

Ons apyrux KOTnoB aTu perynatopbl PEKOMEHOYOTCA.

4.2.2 Perynartopbl JOIMKHbI obecne4vynBaTb ycTon4meoe nogaepxxaHue
YCTAHOBMEHHbLIX MapamMeTpoB B 3a4aHHOM  [uana3oHe NapoBbIX WM TENNoBbIX
(4n9 KOTNOB C OPraHNYECKUMM TENNTOHOCUTENSMM) Harpy3oK.
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4.3 3ALLUTA

431 Bce KOTMbl, 3a WCKIMIOYEHWEM KOTMIOB C UCKYCCTBEHHOM LIMPKynauuen,
YTUNU3aLUMOHHBIX  KOTMOB, KOHCTPYKUWMSI  KOTOpbIX AonyckaetT paboty 6e3 Boabl,
a TaKKe KONNEKTOPOB BTOPbIX KOHTYPOB ABYXKOHTYPHbIX KOTMOB, AOMKHbI ObITb 060pYyA0BaHbI
HEOTKNIYaEMON 3aLLUTON MO HU3LLEMY YPOBHIO BoAbl B KOTNe (cM. 3.3.4).

4.3.2 KoTnbl C aBTOMATUYECKMMW TOMOYHLIMKM  YCTPOMUCTBAMM  LOSDKHblI  ObITb
o6opyaoBaHbl 3aLLMTON B COOTBETCTBUM C TpeboBaHusiMu 5.3.
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4.4 CUTHAJITU3ALUUA

441 MecTHble NOCTbl YMpaBfieHMs KOTIMIOB C aBTOMATUYECKUMKU perynatopamu
NATaHMA W aBTOMATMYECKMMW TOMOYHbIMKM  YCTPOWCTBaMM [OOSMKHbI  06opyaoBaThCs
YCTPONUCTBaMN BblJayn 3BYKOBbIX WM CBETOBbIX aBapuMHO-NpeaynpeamnTenbHbIX CUrHamnoB
B cooTBeTCcTBUM C 4.4.2 1 4.2.3.1 yacTtn VI «[poTnBonoxapHas 3awmrar.

4.4.2 3ByKoBasi U CBETOBas cUrHanmsaums gosmkHa 4encTBoBaTh:

NPV NOHWXKEHNN YPOBHS BOAbI A0 HWXXHEro NpeaenbHOro;

npw NOBLILLEHUN YPOBHA BOAbLI 40 BEPXHErO NpeAesibHOro;

npy HEUCNPaBHOCTAX B CUCTEMAX aBTOMATUYECKOro perynupoBaHust U YCTPOMCTBaX
3aLWNTbl, B YACTHOCTU, NMPU UCHE3HOBEHNN ANEKTPONUTAHWS;

Npyv HENMCNPABHOCTAX TONOYHbLIX YCTPOUCTB (CM. 5.3.3);

NPy BO3HWKHOBEHUU MOXapa B ra3oxode koTna.

4.4.3 CurHanusaumsi No HWKHEMY MpedenbHOMY YPOBHIO OOSMKHA HavMHaTb
JencTeoBaTb paHblUe, YeM YCTPOMUCTBO 3aLLUUThI.

4.4.4 [omkHa npegycMatpuBaTbCs BO3MOXHOCTb OTKITHOMEHUS 3BYKOBOrO curHana
BPYYHYHO nocre ero cpabartbiBaHus.

4.4.5 B koTnax c BbICOKMM PWUCKOM MoOXapa B KaHanax nogayn BO3gyxa K KOTiy wu
B KaHanax yxogsLmx rasoB LOMKHbI ObITb NpeayCcMOTPeHbl CpeacTBa A nogadm curHanosB
TPEBOMM Ha PaHHEeN cTagun pasBUTUS NoXxapa.

K KOoTnam C BbICOKMM PWCKOM MOXapa B KaHane nogayn BO3gyxa OTHOCATCS KOThbl,
obopyaoBaHHble TennooOMeHHbIMM annapaTamm poTaLMOHHOrO Tuna C BpallaroLmnumMucs
NOBEPXHOCTAMU Harpesa, MNOABEPKEHHLIMW MNOMNEPEMEHHOMY BO34EWCTBUIO BO3Ayxa WU
yXOOSALLMX ra3oB.

K koTnam C BbICOKMM PUCKOM MoXapa B KaHanax yxogswmx ra3oB OTHOCATCS KOTIbl,
obopynoBaHHble TENNOOOMEHHbIMM annapartamMmu s Harpesa yXo4siMMn rasammn Bo3gyxa
Unu BoAbl, HAaNpPUMep, 3KOHOMan3epamm UM BO3AYyXONoA4orpeBaTensiMun.
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5 TONOYHBbIE YCTPOUCTBA KOTIIOB, PABOTAIOLLUX HA XXUAKOM TOMJIMBE

5.1 OBLUME NONOXKEHUA

51.1 O6Wmre NonoXeHus, KacawlMecsl TEXHUYECKOro HabnioaeHus, TEXHUYECKOMN
AOKYMEHTaLuMK, W3rotoBneHns, n obwme TpeboBaHus, npeabsBrsemMble K TOMOYHbIM
YCTPONCTBaM, N3N0oXeHbl B pass. 1.

5.1.2 Bce obopynoBaHue, WCMONb3yeMoe B TOMOYHbIX YCTPOWCTBAX: HAaCOChI,
BEHTUNATOPBI, BbICTPO3anopHbIe KranaHbl 1 3NeKTponpuBoAbl — AOMKHO O6biTb 0406pEeHHOoro
Pernctpom tmMna u n3roToBNEHO NOA TEXHMYECKMM HabntogeHwem Peructpa wnm gpyroro
KOMMETEeHTHOro opraHa, npusHaHHoro Pernctpom.

YcTponcTtea perynupoBaHns, 3almnTbl, BIOKMPOBKN N CUTHanNn3aumMm OOMKHbI OTBeYaTb
TpeboBaHusiM YacTn XV «ABTomMaTU3aums».

5.1.3 Onektpuyeckoe o060pyaoBaHME TOMOYHbIX YCTPOWCTB [OSPKHO OTBeYaTb
TpeboBaHuAM YacTn XI «3nekTpuyeckoe obopygoBaHue».

5.1.4 TonnuBo, NpMMeHsemMoe L5 KOTMOB, AOIMKHO MMETb TeMMepaTypy BCHbILIKK
B cooTBeTCcTBUM C 1.1.2 yacTtu VIl «MexaHnyeckme yCcTaHOBKNY.

5.1.5 TpybonpoBoabl u apmatypa TOMOYHbIX YCTPOWCTB [OSDKHbI OTBeYaTb
TpeboBaHuaM YacTtn VIII «Cnctembl n TpybonpoBoabl».

5.1.6 [Ons HabniogeHus 3a nNpoueccoM TrOpeHMs B TOMKE KOTMOB  LOOSMKHbI
npegycMaTpuBaTbCs CMOTPOBbIE YCTPONCTBA.

5.1.7 [Ona TyweHWs 3ananbHUKOB PYYHOro pPO3XWUra OOIKHbI NpedycMmaTpuBaTbCH
COOTBETCTBYIOLLNE YCTPOUCTBA.
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5.2 ®OPCYHKH

5.21 KoHcTpyKumsi bopcyHOK AormkHa obecneynmBatb BO3MOXHOCTb perynmpoBaHus
pa3mepa n bopmbl doakena.

5.2.2 [ns dOpPCYHKN C NEPEMEHHON NPOU3BOAUTENBHOCTBIO  AOMMKHA  OblTb
obecnevyeHa BO3MOXHOCTb perynupoBaHMs nodayn Bo3gyxa, Heobxogumoro Aans
nogaepXxaHus ropeHus.

5.2.3 [lprnemHble OTBEPCTUSA KOTENbHbBIX BEHTUNSTOPOB PEKOMEHAYETCA 3alymaTth OT
nonagaHusa B HAX BNarn U NOCTOPOHHUX NPeaMETOB.

5.2.4 [JomkHbl ObITb NPeayCMOTPEHbl KOHCTPYKTMBHbIE MEpbl, WCKMoYaLlwme
BO3MOXHOCTb MOBOPOTa W CHATUSA (POPCYHOK M3 paboyero NonoXeHws 00 NpekpalieHus
nogayn K HAM Tonnuea.

5.2.5 [lpn ucnonb3oBaHUn OPCYHOK C MapoBbIM WNW BO3OYLUIHbIM pacnbiieHnemM
TONNMBA OOSMKHbI ObITb NPefyCMOTPEHbI KOHCTPYKTMBHbBIE MEPbI, UCKINIOYatoLwue nonagaHve
BO34yxa Wnun napa B TOMMMBO N HA0BOPOT.

5.2.6 [lpu nogorpese KOTENbHOrO TOMMMBA AOMKHbI ObITb NPUHATHI KOHCTPYKTUBHbIE
Mepbl, ncknovatoLmne ero neperpes B nogorpesaTensx npwm CHDKEHUN
Naponpon3BoOAMTENBHOCTM KOTNA UM OTKITFOYEHMN OOPCYHOK.

5.2.7 B mecTax BO3MOXHbIX yTEYEK TOMNMBA AOSMKHbI ObITb NPEeQyCMOTPEHbI MOAAOHbI.
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5.3 ABTOMATUYECKME TOMNOYHbIE YCTPOUCTBA

5.31 TpeboBaHuA HacToAWEn rnaBbl PACNpPOCTPaHATCA Ha aBTOMaTUYeckue
TOMOYHbIE YCTPOWCTBA MapOBbIX KOTMIOB W KOTMIOB C OPraHU4YecKMMu TEMMOHOCUTENSMMU,
KOTOpble NpeAHa3Ha4veHbl 419 UCMNONb30BaHUS C NOCTOSAHHLIM BaXTEHHbLIM 0BCNyX1BaHNEM.

5.3.2 Tono4yHble ycTponcTBa AOMKHbI MMEeTb BnOKMPOBKY, AOMyCKaloLyl nogady
TOMNUBA B TOMKY KOTNa TOMBKO MpW CrieayoLwmX YCIIoBUSIX:

A dopcyHKa HaxoauTcs B paboyem nonoxeHuu;

.2  nuTaHWe NOAAaHO KO BCeMy drekTpuyeckomy ob60opyaoBaHuIo;

.3 3aBeplueHa BEHTUNAUUS TOMKY;

4  3ananbHaa dopcyHka paboTaeT, WNU BKIIOYEHO 3JrEeKTpUYEecKoe 3axuraHve
(Mpwn po3xure 0CHOBHOM (DOPCYHKN);

.5  ypoBeHb BOAbI B KOTNE BbILLE HWKHErO NpeaenbHOro (4N napoBbIX KOTMOB);

.6 notok TennoHocuTena 4yepes KoTen B npedenax HopMbl (ONA NapoBbiX KOTMOB
C NPUHYAUTENBHOW LMPKYNSALMEN N KOTMOB C OPraHUYeCKUMU TENNOHOCUTENSAMU).

5.3.3 TonouHble ycTpoucTBa [AOMKHbl 6GbiTb  06OpPyoOBaHbl  HEOTKHOYAEMON
3awmnTon, cpabaTbiBawoller B TeyeHne He 6onee 1c¢ (ona 3ananbHOW OOPCYHKU —
He 6onee 10 c) 1 aBTOMaTMYECKM NpeKkpaLlarLlen nogady Tonnmea K OPCyHKe B Cryvasx:

A npekpaLleH1sa nogaymn Bo3gyxa B TOMKY MY HEAOCTaTOYHOro ero Hamnopa;

.2  06pbiBa hakena PopCyHKu;

.3 [OOCTWKEHUs HWXKHEro npeaenbHOro ypoBHs BOAbl B KOTIE;

4  yMeHblUeHWsi NOoToKa TEMNMOHOCUTENS HWXE MUHMMarnbHO AOMNyCTUMOro npegena
(BNA NapoBbIX KOTMAOB C MPUHYAUTENbHOW UMPKYNSUMen U KOTNOB C OpraHuyecKuMmn
TeNnrnoHOCUTENSIMM).

5.34 MpekpalweHne nogayn ToMNMMBa [OOSMPKHO  MPOM3BOAMTBLCA  C MOMOLLBIO
ABYX CaMO3aKpblBaKOLLMXCHA MOcneAoBaTeNbHO BKOYEHHbIX KranaHoB WIM € MOMOLLBIO
OOHOro KranaHa, ecnv BCe UWUCTEPHbl, M3 KOTOPbIX NpeaycMOTpeH noABO4 TOMMvBa,
pacnorioXeHbl HKe TONOYHOro YCTPOWCTBA.

5.3.5 Tono4Hble yCTporcTBa AOMKHbI UMETb CpeaCcTBa KOHTPONSA Hanudns dakena y
OpCyHKN. ITU cpenctBa [OOSMKHbI pearMpoBaTb TOMbKO Ha daken KOHTPONMpyemown
POPCYHKMW.

5.3.6 lMponsBoanTENbHOCTL  3ananbHOW  (POPCYHKM  OOrmkHa  ObiTb  Takow,

4yTObbI (POpCYHKA CaMOCTOATENBHO HE MOrna Aep)aTb NapOBOW KOTEN Nog AaBreHnem npu
MOSIHOM NpeKpalleHnn pacxoga napa (4ns KOTMOB C OpraHN4ecKMMU TEnnOHOCUTENAMN —
npv pabo4yer TemnepaTtype TENSIOHOCUTENS B Cryvae OTKMOYeHNs: Bcex notpeburtenen).

Mpn ogHoBpemeHHoON paboTe 3ananbHOM M OCHOBHOW (POPCYHOK M cpabaTbiBaHWM
3aWmMThl B criyvasix, ykasaHHblx B 5.3.3, 3ananbHas opcyHKa AoShkHa npekpaiatb paboTty
OAHOBPEMEHHO C OCHOBHOMN.

5.3.7 ABTOMaTUYECKME TOMOYHbIE YCTPOMCTBA MaBHbIX KOTNOB U BCNOMOraTenbHbIX
KOT/NOB OTBETCTBEHHOIO Ha3HaYeHnss 4OMKHbI obecneynsaTb BO3MOXHOCTb yNpaBieHns nmm
Bpy4YHyt0. PyyHOe ynpaBneHwe [OIMKHO npedycMaTpuBaTbCd HEMOCPEACTBEHHO Y KOTMa.
Mpn atom Bce OnokmpoBku, Tpebyemble 5.3.2, ¥ 3awmta, npegycmoTpeHHas 5.3.3,
OOIMKHbI OYHKLMOHMPOBATb.

5.3.8 HOormkHa npegycmaTpuBaTbCA  BO3MOXHOCTb — OTKMOYEHUS  TOMOYHOrO
YCTPOWCTBA C ABYX MECT, OOHO U3 KOTOPbIX AOMKHO ObITb pacrnofioXeHO BHE KOTENbHOro
NoMELLEHMS.
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6 TEMNOOBMEHHbBIE AMMAPATbI U COCYAbI No4 AABNEHUEM

6.1 OBLLUME NONOXEHUA

6.1.1 O0Owme nonoxeHus, KacawlWmecs OCBUOETENbCTBOBAHUN, TEXHUYECKOM
AOKYMEHTaLuMK, W3roToBMeHusi, matepuanoB, M obwwue TpeboBaHuA, npeabsiBNAemble
K cocydam v TennoobMeHHbIM annapatam, a Takke HOPMbl pacdeTa Ha NPOYHOCTb U3MOXEHbI
B pa3a. 1 un 2 (kpome 2.2.1.4).

6.1.2 OnemeHTbl TennoobOMEHHbIX annapatoB W COCYAOB Mog —AaBleHueM,
conpukacawuwmecs c 3abopTHOM BOAOW UMW OPYrMMK  arpecCuBHbIMK  Ccpegamu,
OOJDKHbI M3rOTOBNATLCA U3 KOPPO3UOHHO-YCTOMUYMBLIX MaTepuanoB WM CcHabxaTbcs
3aLUNTON OT KOPPO3UMN.

6.1.3 TennoobmeHHble annapaTbl U COCydbl NOA4 OaBMEHMEM LOMKHbI COXPaHATb
paboToCnOCOOHOCTL B YCNOBUSAX OKPYXXKalLWen cpeapl, npvBegeHHbix B 2.3 uvactu VI
«MexaHunyeckne yCTaHOBKNY.
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6.2 TPEBOBAHUA K KOHCTPYKUUN

6.2.1 Ha cocyabl 1 TennoobmeHHble annapatbl pacnpocTpaHatoTca TpeboBaHua 3.2.1,
3.2.2,3.24,3.2.6,3.2.7, 3.2.9, 3.2.10 u, ecnn Heobxoanmo, TpeboeaHus 3.2.13.

6.2.2 B HeobxogoumbIx crnyyasix KOHCTPYKUMSA OOMKHa obecrneymBaTb BO3MOXHOCTb
TennoBbIX yASIMHEHUA Kopnyca U OTAerNbHbIX YacTen TennoobMeHHbIX annapaToB U COCYA0B
noa AaBneHneM.

6.2.3 Kopnyca TennoobmeHHbIX annapaToB U COCYAOB NOA AaBMEHWEM OOMKHbI UMETb
nanbl ANA HageXHoro KpernneHust UX K pyHaameHTam. B HEOBXOAUMBLIX Crny4dasix AOMKHO
npegycMaTpuBaTbCsa BEpXHEE KpenreHue.

6.2.4 [ononHutenbHble TpeboBaHua npuBedeHbl B 4.4 4vactu VIl «MexaHuyeckne
YCTaHOBKNY.

6.2.5 [1ns ocmoTpa BHYTPEHHUX NOBEPXHOCTEN TennoobMeHHOro annapara u cocyga
noa AaBrieHMEM AOMMKHbI NpedycMaTpuBaTtbCcs nasbl. ECnn ycTponcTBO Na3oB HEBO3MOXHO,
B COOTBETCTBYIOLLUMX  MecTax HeobxogumMo  nNpeaycMOTpeTb  CMOTPOBbIE  JIHOYKW.
Mpn anvHe TennoobMeHHOro annaparta 1 cocyaa nog gaeneHvem bonee 2,5 M cMOTpOBLIE
TNIOYKN OOSMKHBI NpegycMmaTpmBaTbhCsl C 0O0MX KOHLOB.

YCTPONCTBO CMOTPOBBIX JTA30B U MOYKOB He TpebyeTcs npu pa3bopHO KOHCTPYKLUKN UK
MpW MNOSTHOM UCKITHOYEHMM KOPPO3UN U 3arpsi3HEHUST BHYTPEHHUX CTEHOK.

B TennoobmeHHbIX annapatax W Ccocydax, KOHCTPYKUMS KOTOPbIX WCKNo4YaeT
BO3MOXHOCTb OCMOTpa Yepes nasbl U NIH0YKK, YCTPONCTBO NOCNeAHNX He 0bsi3aTensHo.

Pasmepbl roprnoBuH fa3oB ykasaHbl B 3.3.11.2.
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6.3 APMATYPA U KOHTPOIIbHO-U3MEPUTENbHBIE MPUBOPLI

6.3.1 Kaxgblin  TennooGMeHHbI  annapaT W COCyd NOA  AaBfneHWeM  unu
HeoTKM4YaemMble  UX  rpynnbl  OOMKHbI  OblTb  O0BOpYyAOBaHbl  HEOTKIIOYAEMbIMMU
npeaoxpaHnTenbHbIMU KnanaHamu. MNpu HanMuum HECKOSbKMX HECOOBLLaoLWLMXCA NONoCTeN
npegoxpaHuTenbHbIE KNanaHbl AOMKHbI NPegyCMaTpMBaTbCs 451 KKA0W NOMOoCTU.

M'mapodopbl AOMKHBbI CHaGXaTbCs MpefOXpPaHUTENbHbIM KanaHoM, YCTAHOBMEHHbIM
Ha CTOpOHEe BOASAHOro NpOCTpaHCTBa.

B oTaenbHbIX cnyyasax gonyckaetca OTCTYNfeHNe OT yKasaHHbIX Bbille TpeboBaHui.

6.3.2 [lpepoxpaHuTernbHble KnanaHbl, Kak NpaBuno, AOMMKHbI ObiTb MPYXMHHBIMMN.
B nogorpeBaTtensax TOMMMBA W Macna AonyckaeTcs MNpUMEHEHWe npeaoxXpaHUTerbHbIX
mMembpaH ogobpeHHoro Pernctpom Tuna, ycraHaBnMBaeMblX Ha CTOPOHE TonnmBa U macna.

6.3.3 [pepoxpaHuTenbHble  KranaHbl  OOMKHbI  MMETb  Takyld  NPOMYCKHYHO
CMOCOBHOCTL, YTOOLI NMpu NOGLIX obCcTOATENLCTBAX pabodee OaBrieHME He MOrno ObiTb
npesbiweHo 6onee yem Ha 15 %.

6.3.4  KoHcTpykuma npeaoxpaHUTESbHbIX KrlanaHoB JOJKHa JonyckaTb
X NNomMbupoBaHMe WM [OSPKHA MMETb pPaBHOLIEHHOE MpefoXpaHeHue, WUCKNYarLlee
perynupoBaHue knanaHoB 6e3 Begoma obcrnyXuBatoLLero nepcoHana.

MaTepuan nNpyXMH M YNAOTHSAIOLWMX NMOBEPXHOCTEN KnanaHOB OOSMKEH ObiTb CTOMKUM
K KOPPO3MOHHOMY BO3OENCTBUIO Cpeabl.

6.3.5 YcraHoBKa ykasaTenenm YpOBHS M CMOTPOBbLIX CTEKOST Ha TenrooOMEeHHbIX
annapartax M cocygax nog AaBneHWeMm paspeluaeTcsl TONMbKO B TEX Criyyasx, Korga 3Toro
TPebYIOT YCNOBWSI KOHTPONS N HabnAeHMs. YKaszaTenu ypoBHA 1 CMOTPOBbIE CTEKIa AOMKHbI
ObITb HAOEXHOW KOHCTPYKLUUWN N Hagnexawmum o6pas3om 3allmLeHbl.

B ykasaTenax ypoBHs BOAbl, TONMMBA, Macna W XONoAMIbHOrO areHTa AOSKHb
NPUMEHATLCA Mockne crtekna. Mexay ykasatensmu ypoBHS M cocydamu nof AaBneHnem
OOSDKHbI YCTaHaBNUBATLCS 3anopHble YCTponcTBa.

B geaspaTopax gonyckaeTcs NPUMEHSTb LMNNHAPUYECKNe CTekna.

6.3.6 Ha tennoobmeHHbIX annapaTtax WU cocygax nog OaBfieHMEM ANs YyCTaHOBKU
apMaTypbl OOSDKHbI MpeaycMmaTpyMBaTbCsl NPUBAPbLILLM UKW XKECTKME KOPOTKME naTpyoKu
¢ hnaHuamn. Ha rugpodopax gonyckaetcsd NnpMMeHeHne pe3bboBLIX COEOUHEHUN.

YcTaHoBKka apMaTypbl 40SKHA BbINONHATHCA € ydeTom TpebosaHun 3.3.1.1.

6.3.7 Cocygbl u TennoobMeHHble annapaTtbl [OOMKHbl ObiTb  0BOpyAOBaHbI
YCTpPONCTBaMM NpoAyBaHUA 1 OpeHaxa.

6.3.8 Kaxgbih  TennoobMeHHbI  annapaT WM cocyg NOo4  LaBrfieHMeM  unu
HeoTKrM4YaemMble  MX  Fpynnbl  OOMKHbI  obopydoBaTbCA  MaHoOMeTpamu  WUnn
MaHoBaKyyMMeTpaMu. B TennooOMeHHbIX annapaTtax, WMeLMX HECKOSbKO MNonocTen,
MaHOMETpPbI AOMKHbI NpeAycMaTpuUBaTbCA AN1S KaXXA0W NosiocTu.

MaHomeTpbl A0SMKHBI 0TBeYaTb TpeboBaHmam 3.3.5.1, 3.3.5.51n 3.3.5.7.
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6.4 CNELWAJIbHbIE TPEBOBAHUA K TEMNJNTOOBMEHHbBIM AMNMAPATAM
n cocygAm noa AABJIIEHUEM

6.4.1 BosayxoxpaHutenu.

6.4.1.1 T[lpegoxpanuTenbHble KnanaHbl BO3GYXOXpaHUTENen rmaBHbIX U BCMOMOraTerbHbIX
ABuraTenen n cMCTeM NOXapoTyLLEHMS Nocrne NoApbiBa AOMKHbI MOMHOCTbLIO NpeKpaLlaTh BbIXOA
BO3dyxa Npv NageHun AaBneHns B Bo3gyxoxpaHuterne He Huxke 85 % pabodero gasneHums.

6.4.1.2 Ecnun komnpeccopbl, peayKUMOHHbIE KnanaHbl unn TpybonpoBoAbl, OT KOTOPbIX
BO34yX NOAAETCH B BO3QYXOXPAHUTENM, MMEIOT NpeaoXpaHnUTENbHbIE KanaHbl, yCTaHOBMNEHHbIE
TaK, YTO UCKIOYaeTca nofadva Bo3dyxa B BO3AYXOXPaHUTENW AaBNEHMEM Bbile paboyero, To
yCTaHOBKa MNpeaoXpaHUTENbHOro KnamnaHa Ha BO3gyxoxpaHuTerne He obsasatenbHa. B 3TOM
Crlydae Ha KaxKOoOM BO3OyXOXpaHUTene BMECTO MNPEAOXPaHUTENbHOro KrnanaHa goSpkHa
yCTaHaBNMBaTbCS Nerkonnaekas npobka.

6.4.1.3 Jlerkonnaskas npobka OormxkHa nveTb Temneparypy nnasneHns
B npegenax 100 — 130 °C. Ha nerkonnaskon npobke AomkHa ObiTb BbiOUTa Temnepartypa
nnasneHus.

[ns Bo3ayxoxpaHuTenen BMecTUMOCTbio Gonee 700 n gvameTp nerkonnaBkonM MpobKu
JormkeH ObITb He MeHee 10 MM.

6.4.1.4 Kaxgbih BO3OyXOXpaHWUTENb OOIMKEH OblTb oOoOpyooBaH YCTPOWMCTBOM Ans
yaaneHus snari. Npu ropusoHTanbHOM PacnofioXEHUN BO3AYXOXPAHUTENS! YCTPOWCTBO ANS
yaaneHus Bnaru cnegyeT npeaycMoTpeTb Ha 060MX KOHLAX BO34YXOXPaHUTENS.

6.4.2 KoHpeHcaTopbl.

6.4.2.1 KOHCTpyKUUS KOHOEHCATOPA M Er0 PACMONIOXEHNE Ha CyAHE OOIMKHbI obecnevmBaTb
BO3MOXHOCTb 3aMeHbI TPYOOK.

Kopnyc rmaBHOro kKoHaeHcaTopa, Kak NpaBunio, AOIMKEH ObITb CTarnbHbIM CBApHbIM.

BHyTpn KoHOeHcaTopa B MecTax noAaBoAda napa W30bITOMHOrO AaBrieHust OOMKHbI ObITb
npeaycMOTpeHbl OTpaXaTenbHble LWNUTbl ANs NpeaoxpaHeHust TpyooK OT HemnocpeacTBEHHOrO
yaapa napa.

KoHCTpyKumst KpenneHus Tpybok A0MmKHaA UCKYaTh UX NPOBUCAHNE U ONacHyo BUGpauuto.

6.4.2.2 KpbllKn BOASHBLIX KaMep KOoHOeHcaTopa OOSMKHbl MMETb TOpPfioBMHbI, YUCIO U
pacrnonoXeHne KOTOopbIX OOMMKHO obecrneuvnBaTb OOCTYN K Tpyokam B nobon yactm TpyOHoro
nyyka ans BanbLOBKWU, 3aMeHbl YNIOTHEHWUS UK ryLeHns TpyOoK.

Ans 3awmTbl BOASHbIX Kamep, TPYOHbIX AOCOK M TPYOOK OT 3MEeKTPONUTUHECKON KOPPO3nK
OOIMKHa npefycMaTpuBaTbhCa NPOTEKTOPHas 3aluuTa.

6.4.2.3 [naBHbIN KOHOEHCATOP AOSMKEH AonyckaTb paboTy B aBapUHOM pexume npu
nobom OTKIMHYEHHOM Kopnyce TypboarperaTa.

6.4.2.4 KoHCTpyKUMss KOHOEHcaTtopa [OOIbkHa  JonyckaTb  MOAKMYEHME K HEMY
KOHTPOJIbHBIX U M3MEpPUTENbHBIX NpMbopoB, Tpebyembix cornacHo 19.4 yactn VIl «Cnctembl n
TpybonpoBoabI».

6.4.3 TennoobmeHHbIe annapaTtbl U COCyAbl XONOAUSIbHbLIX U NPOTUBOMOXaPHbIX
YCTaHOBOK.

TennoobmeHHble annapatbl U Cocydbl XONOAWIbHBIX W MNPOTUBOMOXAPHbBIX YCTAHOBOK
OOIMKHbI OTBeYaTb TpebosaHusaAM pasd. 5 yactu Xl «XonogwnbHble ycTaHOBKM» W pasg. 3
yactn VI «[poTrBonoxapHas 3almra», COOTBETCTBEHHO.

6.44 BannoHs.l.

6.44.1 Hactoawme TpeboBaHWA pacnpocTpaHalTCAd Ha OeclloBHble  GannoHbI
BMECTUMOCTbIO He 6onee 200 n ¢ HapyXHbIM AnameTpom He 6onee 420 Mm 1 AnvHon He Gonee
2000 MM, KOTOpble 3apsPKaloTCA ra3oM Ha creuuanbHbIX CTaHUMSIX W Nocne  3apsigku
OOCTaBMATCA Ha Cyda Ans XpaHeHus U oTbopa oKaTblX U CKWKEHHbIX rasoB. BanmnoHbl
C NPMBapHbIMA  OHULLAMW  OOMKHbl  PacCYMTbiBaTbCA HA MPOYHOCTb B COOTBETCTBUM
¢ TpeboBaHmaMM pa3g. 2 «Pac4eTbl HA MPOYHOCTbY.
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6.4.4.2 MakcumanbHO OonycTumoe AaerneHue pp,, MMa, npu 3agaHHbIX Hapy)XHOM
AvamMeTpe u TOMWWMHE CTEHKU CTanbHOro GeclOoBHOro OannoHa AOMMKHO NPUHMMATLCA
He Gonee onpeaensemMoro no opmyne

20(S—-c)
Pp =5 "5—o (6.4.4.2)
rne o — ponyckaemoe Hanpsbkenune, MlMa (cm. 2.1.4.6, npu aTom ny = 1,5 u ng = 2,6);
S — TOonuwMHa CTEHKU, MM;
D, — HapyXHbIii ouameTp;
c — npubaBka Ha Kopposuio (¢ =1 MM — ana Bo3gyxa; ¢ = 0,3 MM — NSl CKWKEHHbIX ra3oB.;

¢ = 0 — gnsa BbICOKOMPOYHbIX CTanen, a Takke npu OTCYTCTBUM KOPPO3NOHHOTIO BO3,EI,eIZCTBMﬂ).

Ecnn maTtepmnanom 6annoHa sBNSeTCs BbICOKOMPOYHAsA CTarnb C Npederniom TekyyecTu
He meHee 750 Mla n cooTHoweHMeM npedena TeKy4yecTn K BPpEMEHHOMY COMpPOTUBIIEHUIO
He meHee 0,8, koadhduuMeHT 3anaca Mo npegeny npPoYHocTM n, B 6.4.4.2 pgonyckaeTcs
NPUHUMATbL paBHbIM 2,1.

Ecnu pacyeTHoe gaBneHue p NS KOHKPETHOrO rasa OKaXeTCs Bbllle MaKCMMarbHO
AONYCTUMOTO pp, OONYCKAETCA €ro CHWKEHWEe OO BEeNWYUMHbI p < pp 3a CYET CHWKEHUS
MacCOBOro cogepxaHusi rasa B 6annoHe.

PacueTHasa TemnepaTypa OKpyxarLen cpefbl B NOMeLeHn Ang xpaHeHns 6annoHoB
npyv pacyeTHOM [aBfeHun Bcerga AofmkHa ObITb HWXKE KpUTMYECKOM TemnepaTtypbl Ans
AAHHOro rasa v NPUHMMAaTbLCA PaBHOMW:

50 °C — ong cyaoB HEOrpaHMYEHHOro pamoHa nnaBaHus;

40 °C — anga cygoB € paroHOM MriaBaHus, reorpauyeckn orpaHUyeHHbIM CPeaHUMN
LMpoTamu;

45 °C — anga 6annoHoB YrneKkncnoro rasa He3aBMCMMO OT panoHa nraBaHus CyaHa.

PacueTHoe paaBneHne M cTeneHb 3anofiHEHWUst YINEKUCNOTHLIX GannoHOB [OMKHbI
BblGMpaTbCs ¢ yyeTom TpebosaHun 3.8.2.1 yactu VI «lpoTMBonoxapHasa 3awuta.

6.4.4.3 [eomeTpusa gHULL,.

A Bbinyknoe cgepudeckoe AHWLLE B MecTe nepexofa OT UMNUHOPUYECKOW 4acTu
GannoHa AOMKHO MMETb TOMWMWHY, PaBHYK TOMWMWHE CTEHKM UWIMHAPUYECKOW YacTu.
B panioHe roprioBuHbl GecloBHOroO GannoHa AOMKHO OblTb MPeayCMOTPEHO YTOoneHue
chepu4eckon CTEHKU AHMLLA MO CPaBHEHMIO C LUNUHOPUYECKON He MeHee Yem B 1,5 pasa.
Mpn aToM cdepuyeckas YacTb, YTOMLAACb, AOSMKHA MNNAaBHO MNEPEXOAUTb B ropioBUHY
GannoHa.

2 MuHManbHas TOmMWMHA BOrHYTOro cdpepunyeckoro gHuwa declioBHoro 6anmnoHa
JOImKHa OblTb HE MeHee YeM B 2 pasa 6onblue TOMNWUHbI LMNUHAPUYEeckon Yyactn 6annoHa.
TonwmHa HWKHEN YacTu UUNMHOPUYECKOW CTeHKM OGannoHa [OoShkHa WMeTb NnaBHOEe
yTonweHne A0 BenuyuHbl 1,7 TOMWMHbLI CTEHKU BannoHa B ero UUINHOPUYECKON 4acTu.
BbicoTa BorHyToro gHuwa aomkHa 6bitb He meHee 0,12 HapyxHoro anameTtpa 6annoHa.

6.4.4.4 [locrne W3roToBNEHUs Kaxablh OannoH JormkeH OblTb  MOABEPrHyT
rmapaBnMyecknm UcnbliTaHUsIM cornacHo 1abn. 1.7.1. Mpu aTOM MakcMMarnbHble pacyeTHble
HanpshkeHns He OoMKkHbI NpeBbiwaTh 0,9 Nnpegena TekyvyecTn matepuana 6annoHa.

6.4.4.5 B cnyyae npoBedeHuss rvapaBnNYECKUX WCMbITAHUA OTAErNbHbIX 06pasuoB
GannoHoB A0 paspyleHus Ko3aduuMeHTbl 3anaca MpPOYHOCTM MOryT OblTb YMEHbLUEHbI
MO CPaBHEHUIO C yKa3aHHbIMK B 6.4.4.2.

6.4.4.6 Kaxgbin GannoH M ero knanaHHas ronoBka [OOSMKHbl ObiTb 0BOpyAoOBaHbI
HEOTKIIYaeMbIMN  NPeAOXpaHUTENbHbIMU  YCTPOUCTBaMM  (paspbiBHOW  MeMOpaHon,
npeaoxXpaHUTENbHBIM KrianaHoM Uin fierkonnaBkon Npo6Kon), NpeaoxXpaHsoLWmnm 6annoH ot
HeJoMyCTUMOro MOBbIWEHUS TeMnepaTypbl.

MpeaoxpaHuTenbHbIe KNanaHbl U nerkonnaeskue npodku 6annoHoB, KpoMe 6anoHOB 415
CXKWXEHHOro YrreKkucnoro rasa, AOSKHbl oTBeyaTb TpeboBaHnusam 6.3.3, 6.4.1.1, 6.4.1.3.
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[aBneHne cpabaTbiBaHNa NpefoXpaHUTEeNbHbIX MeMbpaH [AormkHO cocTtaBnate 1,1 p
roe p — pacyeTHoe gaBrieHue.

MpenoxpaHuTenbHble YCTPOMCTBA GAnfOHOB CXWMXEHHOrO YrfeKUCroro rasa gOSTKHb
oTBeyaTb TpeboBaHuam 3.8.2.6.1 yactn VI «[poTvBonoxapHasa 3awuTay.

6.4.4.7 [lns 6annoHoB BMecTUMOCTbIO MeHee 100 n (kpome GanfoHOB CXWKEHHOrO
YINEKNCroro rasa) npegoxpaHuTenbHble YCTPOWCTBA MOTMYT He npegycMaTtpuBaTbCs npwu
YCIOBMM BbINOMHEHUS criegyrowmx TpeboBaHuii:

A GannoHbl He AOMKHbI pacnonaraTbCsl B MPOYHOM KOpryce CyAHa HMKe BEpPXHen
nanyo6s.l;

.2 TemnepaTtypa B NOMELIEHUsIX, B KOTOpPbIX  YyCTaHaBnuBatoTca  6anmnoHbl,
A0IKHa ObITb He Bbllwe yKaszaHHOW B 6.4.4.2;

.3 nomeuweHua ana 6annoHOB AOSMKHbI pacnoniaraTbCa B OTAANEHUN OT XUMbIX U
CNy>XebHbIX MOMELLEHU, a Takke OT MECT M MOMELLEHWIA, TOe YCTaHOBIEHO BaKHOE Ans
6Ge3onacHocTn cygHa obopyaoBaHMe UNU XPaHATCS NErKoBOCMIIaMEHSIOWMECS BeLLeCcTBa U
TOMMMBO.

6.448 Ot npegoxpaHnTernbHbIX YCTPOUCTB, Kak npasuIio, JOIKEeH
npegycmMaTpMBaTbCs 3aKpbITbI OTBOZ rasa B aTtmocdepy.

B cnyyae cBobogHoro otBoga BO3gyxa OT  NpefoXpaHUTESbHbIX  KranaHoB
BO34yXOXpaHUTENen [AOMKHbl  OblTb  BbINOMHEHbI  TpebosaHua 3.1.2.5 vactu VI
«lMpoTuBonoxxapHas 3awmra.

OTtBOAg rasa OT nNpeaoxpaHUTENbHbIX YCTPOMCTB 6GannoHOB CUCTEM YINIEKUCITIOTHOrO
NnoXapoTyLleHUs OormKeH npousBoauTbea cornacHo 3.8.2.7 4vactu VI «[lMpoTtnBonoxapHas
3awmTar.

6.449 Ha 6GannoHax, 3anonHsemblx 6e3 MNOMOWMWM  CyOoOBbIX  CPEACTB
(cynoBbIX KOMNpeccopoB M T.M.), YCTaHOBKA MaHOMETPOB Ha Kaxaom 6GannoHe
He obsa3aTenbHa. OpgHako B nwbom crnydae p[orkHa ObiTb obecnedeHa BO3MOXHOCTb
KOHTpOns AasneHus B nobom bannoHe.

6.4.4.10 bBannoHbl npy HeobxoAUMOCTM [OOSMKHBI 0BOpyaooBaThbCA YCTPOMCTBaMU
nNpoAayBaHMA U OpeHaxa.

6.4.4.11 [lomelwleHnsa Onsa XpaHeHus ©annoHOB, coAepXalluX B3pbiBOOMACHbIE rasbl
OOJDKHbI UMETb BXOA C OTKPbITOM nanyobl.
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7 XAPAKTEPUCTUKU NMPOYHOCTU KOTEJIbHbIX CTAJEN

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

Tabnwuua 7.1
Mapka crany 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 09Ir2C 450 265 255 235 226 196 177 157 123
C noBbilLEHHbIM COnEpKaH1em 530 335 324 304 284 275 255 245 235
MapraHua: 22K




lNpasuna knaccugukayuu u nocmpoulKku MOpcKux cydos (Yacmb X)

79

7.2 NPEQEN ANUTENBHOM NPOYHOCTU B 3ABUCUMOCTU OT PACYETHON TEMMEPATYPbI, MMa

Tabnwunuya 7.2
Mapka cTani R, | Rey PacuyeTHas Temnepatypa, °C

MMa 370 | 380 | 390 | 400 | 410 | 420 | 430 | 440 | 450 | 460 | 470 | 480 | 490 | 500 | 510 | 520 | 530
Yrnepogucras:
10, 12K n 15K 330-350 | 195—-205| 186 | 157 | 137 | 118 | 103 | 88 74 64 59 — — — — — — — —
1o 220 1400430 | 235255 216 | 186 | 162 | 142 | 127 | 108 | 98 | 83 | 69 | — [ T | T | T [ T | T | T | 7
JlervpoBaHHas:
15XM 440 225 — — — — — — — — 265 | 245 | 226 | 196 | 157 | 137 | 118 | 103 | 88
12X1Mo 440 255 — — — — — — — — — — — 196 | 186 | 177 | 167 | 152 | 137
16Ir'C n 09r2c 450 265 255 | 216 | 186 | 167 | 147 | 127 | 113 | 98 88 78 69 — — — — — —
C noBbIWEHHbIM
cogepxaHvem 530 335 245 | 226 | 206 | 186 | 167 | 157 | 137 | 118 | 103 | 93 83 74 69 59 49 34 25
MapraHua: 22K
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MPUTIOXKEHWE

TUNOBBIE NMPUMEPbI JOMYCKAEMbIX CBAPHbIX COEAUHEHWUI ANA KOTNOB,
TEMJIOOBMEHHbIX AMNMAPATOB U COCYAOB noa AABNEHUEM

Pa3amepbl KOHCTPYKTUBHBIX 3NIEMEHTOB NOArOTOBINEHHbLIX KDOMOK CBapvBaeMblx AeTanen
M pasMepbl LIBOB CBapHbIX COEAMHEHWA criegyeT npuHMMaTtb B COOTBETCTBUU
C HaLMOHasbHbIMU CTaHA4apTaMu ¢ y4eToM cnocoba cBapku.

Tvnoeble NpuMepbl AOMNYCKAEMbIX CBapHbIX COEOUHEHWI MNpuBeaeHbl B HACTOSILLEM
npunoxeHuun. PasnuyHble BapMaHTbl CBapHbIX COeAUHEHWI He [OIMKHbI paccMaTpmBaThbCs Kak
9KBMBAmNEeHTHble Apyr ApYyry, a nocnefoBaTenbHOCTb PACMONIOKEHUST CBApHbIX COeOUHEHI
He CBUAETENbCTBYET O MOPSAKE WX PaACMONOXEHUS1 MO NPOYHOCTHLIM XapaKTepUCTUKaM.
MpeacTaBneHHble BapuaHTbl CBapHbIX COEAMHEHUA [feTanen cnegyeT MPUMEHSITb Npu
ycrnoBun obecneyeHust Haanexawlen NPOYHOCTU KOHCTPYKLMN.

B 3aBMCUMOCTM OT XapakTepuUCTUK MPUMEHSIEMbIX MaTEPUArioB, a Takke OT AanbHeMNLero
pasBUTUS TEXHMKM CBApKX MOTYT ObITb JOMYLLEHbI U ApYrie BapuaHTbl CBapHbIX COEANHEHWN.
B 9TOM Crnyyae, a Takke Toraa, Koraa TUnoBble NpUMepbl CBapHbIX COEANHEHMUI He MOTyT GbiTb
NPYMEHEeHbI NOMTHOCTLIO, TUM CBAPHOIO COEAUHEHUSI AOMKEH ObITb cornacoBaH ¢ Pernctpom.

AOMYCKAEMbIE CBAPHbIE COEAUHEHUA

1 NMnockue AHMLLA U KPbILWKK

SR, k=0,38,
1.1 s T = 5/3, HO HE MeHee 8 MM,
Q ! l>s

k=0,45,
1.2 r > 0,25, HO HE MeHee 5 MM,
) s, =5 mm.
CM. npumeyaHue 1
\ k=0,5,
13 & S, < S, HO He MeHee 6,5 MM,
s3 = 1,25s;.
CM. npumeyaHue 1
1.4 k=0,45.
) CMm. npymeyaHue 1
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N 4
Q/~\ >
v
15 SR k=0,55.
’ CM. npumeyanue 1
Q
S
s,
1.6 AN — k=0,57
d
S
2 Bbinyknble gHUWA
A f [onyckaeTtca anga KOTnos
21 ; o n cocynoB noa gasnenuvem |, 1l n 1l knaccos.
’ 7 Cwm. npumevanus 2, 17
i >2s
T /
29 N 3 [onyckaeTtcsa ons KOTnoB
’ , < n cocynoB noa gasnenuvem Il u lll knaccos
>2s
g Cnepyet n3beratb J@aHHOTO COEQUHEHNS.
° HonyckaeTtca Tonbko ans cocynos Il knacca,
2.3 QT // g roe OTCYTCTBYET ONacHOCTb KOPPO3nun
< ds ! s; <16 MM,
L L5s D <600 mm
Sy
=1 N
? . [onyckaeTcsa Tonbko gnsa cocygos Il knacca.
24 = . s1 < 16 MM,
Sl 35 L3 D < 600 MM

max 25wy max 25 um| S
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3 TpyOHble pelueTku

31

SN e=0,71s,,

/‘d" 51 <16 Mm.

Z D Cm. npumevaHus 3, 4

3.2

k = 0,45,

e = s;/3, HO HEe MeHee 6 MM,
51 >16 MM.
CMm. npumevaHus 5, 6

3.3

k =0,45,

r = 0,25, HO HE MeHee 5 Mm

3.4

k =0,45,

npeanoyTUTENEH BapuaHT 2, rae | = s;/3,
)2

HO He MeHee 6 MM.
s CM. npumeyaHue 7

%% N BapuaHT 1: e = 0,71s;, HONpu e > 13 MM
77
-

3.5

60°

nn- =045
r = 0,25, HO HE MeHee 5 MM
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4 Tpy6bl
© /____{| =\, 300 _
7 e=s,
‘ e = 5 MM,
> ; N S, = 2,5 MM,
Tr—-{ I - Cwm. npumevanus 8, 9, 10
1 2
300 \)’00
d qb‘ ‘ syl d - d=s,;1; =s,; 155 <l<2s,.
- of | r Bapuant 1: s, = S5mm; [ = s,
| } ‘ BapuaHT 2: s, < 5 mm.
i CM. npumeyanune 11
N Ms |

) e=0,7s
Sy = 3 MM.
CM. npumeyaHue 12

Sy

5 AHKepHble CBA3N, aHKepPHbIe TPYObl U KOPOTKME CBA3U

el’s
/
) i — k=042
e
— RN
A7\
JEPAL
- SIS ~— o= 034
Al \7'% =0,
SN
Vi
2 MM e ;
= k=0,38
S [ ——— E— = 0,38.
ST =TT KopoTkue cBsiau (cm. 3.2.2)
25 um
els
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6 MaTpyO6kn, WTyLepbl, NPpUBapbILIX
6.1 MNMprBapHble NaTpPyOKN HECKBO3HbIE

s, 1

=K
6.1.1 i 5 <16 MM,
i l:/ % l; = 5,/3, HO HEe MeHee 6 MM
s, 1,
= W
2 45;30
Al— l; = s/3, HO He MeHee 6 MM.
6.1.2
P‘Z% Cwm. npumeyaHue 13
Sy ZI
Il 1,=1,5...2,5 MM,
6.1.3 ﬁ l; = s,/3, HO HE MeHee 6 MM.
! P% CM. npumeyaHve 14
Lo d S L IHocnre
o6pabomku ! obpabomku
6.1.4 . \__{§» l; = s/3, HO He meHee 6 mm.
i ‘ % - Cwm. npumevaHusa 15, 16
>3 M
S
% L I, ,=10...13 mMm.
6.1.5 é Cwm. npumevanue 15
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6.2 NMpuBapHble naTpyOKU CKBO3HbIE

!_\ 5

CoegunHeHuve NnpUMeHAETCA B OCHOBHOM Mpun

! -
6.2.1 ] ‘ N A sy < s/2,
e e=s
| <4 "
LN
7 =k
r’! é@ CoeaunHeHVe NPMMEHSIETCA B OCHOBHOM MpU
™3 - s, =5/2,
6.2.2 @ S A e:%...13/MM
et+l=s,
[ S}‘
7
Q‘/
CoeanHeHve NpUMEHAETCA B OCHOBHOM Mpu
6.2.3 [ s, > s/2,
b = e = 5/10, HO He MeHee 6 MM
hid
6.3 BbiCa)keHHble WTyLuepsbl
6.3.1

6.3.2

CM. npumeyanue 17
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6.4 NMaTtpybkun ¢ AnckoobpasHbIMU YKPENNAOLWUMM Haknagkamm

S,

> [
R
6.4.1 7z T— l = s,/3, HO He MeHee 6 MM
N
>10my o
F?/‘ l] 5/fc
6.4.2 \ 7\ = l > s,/3, HO He MeHee 6 MM,
4. \ B [, 210 mm
e
e
"k{ etl=s.unne+1=sy,
6.4.3 2 N B 3aBMCMMOCTU OT TOrO, YTO MEHbLLE;
l NN l; =10 mm
l/ 7/\‘)0
b~ S I] %/jo
! ;1< - e, +1>s,,
6.4.4 oo I, =10 mm,
o AN 2s, < (e, + 1) +HanmeHbLIaa 13 BeNnYnH
" i~ 5 (spr +er) v [y
| 2
Liepbl No4 LWMNUbKN
dz < dl + ZSmin.
6.5.1 Cwm. npumeyvanve 18
i ]
' 1 i | s <10 mm.
6.5.2 mkﬁ_‘ 3 CMm. npumevarusa 19, 20
| ’ &
[ = 6 MM,
6.5.3 @% \ \ s < 20 Mm
h (.
i
6.5.4 ' M s 220 MM
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6.6 MpuBapsbilLKn 1 WTYLEepbl ANs pe3bboBbIX COeaMHEHUN

A
) ]

AN
6.6.2 W !

N\

d, d <s,
e~ T d = 2d,
6.6.3 il = h <10 MM,
| | ] - h < 0,5s.

CM. npumeyaHue 21

6.6.4 i
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MpumeyaHuna: 1. CeapHoe coeaMHEHWE MNPUMEHMMO [Ofsl KOTMOB C AvMameTpoMm obeuariku
0o 610 mm. [Ins cocynoB nop LaBrieHUWEM OHO MOXET NPUMEHATbCs ©e3 orpaHuyeHun, ecnu
R,, <460 MMNa nnn R,y < 365 MlMa.

2. YMeHbLUEHNE TOMWUHbI obevarkn nnu riaHueBoro yyacTka AHulia MOXeT ObiTb BbINMOJSIHEHO
C BHYTPEHHEN U HaAPY>XHOW CTOPOHBI.

3. Tuin cBapHOro coeguHeHWs Ansi cnyyaes, Korga cBapka AOCTYMHa ¢ 00enx CTOPOH obeyvanku.

4. [Ins obeyvaek TonwmHom 6onee 16 MM yrnoBbIe LWBbLI BLIMOMHAKTCS C pa3aenikon KpOMOK obevariku
cornacHo puc. 3.2.

5. Tun cBapHOro coeguHeHWs Ons criydaeB, Korga cBapka [OCTYMHa TOMbKO C HAapPYXXHOW CTOPOHBbI
obeyvariku.

6. ns obeyaek TonWUHON MeHee 16 MM yrnoBble LUBbI MOTYT BbINONHATLCA 6e3 pasaenky KpoMok
obeyvalikn. BeicoTa konbua gomkHa 6biTb HEe MeHee 40 M.

7.3a30p mMexay BHYTPEHHUM AuamMeTpoMm obevyalkm U HapyXHbIM OuameTpom TpPyOHOW peLueTku
cnegyeT yMeHbLUaTb 40 MUHUMANbHO BO3MOXHOTO.

8. KoHey Tpybbl BbICTynawLwWMi 3a npefenbl CBapHOro LWBa, ydansetcsa ¢pe3epoBKON Wn
LWngoBaHUeM.

9. PacctosiHue mexay Tpybamum OMmKHO ObiTb HE MeHee 2,5s,., HO He MeHee 8 MM.

10. MNpwu py4HO aNEKTPOAYroBON CBapke HeOBX0ANMO, YTOObI s, = 2,5 MM.

11. PexomeHpayeTcs, koraa HeobxoouMMO CBECTU A0 MUHUMYMa AedopMauuu TpybGHOW pelueTku,
BO3HMKalOLLME NPU CBapKe.

12. MNpueapka Tpyd NPON3BOAUTCS PYYHOW ANEKTPOAYTOBOM CBAPKOW.

13. MNopaknagHoe KonbLO AOMKHO BblTh NAOTHO NPUrHaHO U NOCNEe CBapKX yaaneHo.

14. MNpumeHsieTcH, korga BO3MOXHa CBapka C BHYTPEHHEN CTOPOHbI naTpybka.

15. MNpumeHsieTca ansg naTpyokoB Marnbix pa3mMepoB MO CPaBHEHUIO C pa3Mepamu cocyaa.

16. MNocne cBapku natpybok obpabaTbiBaeTCa O KOHEYHOro pasmepa d.

17. UmunuHgpuyeckne yyactkm | OOMKHbI  MMETb  pa3Mepbl, MO3BOMsOWME MNPOU3BOAUTb
paguorpadunyecknii KOHTPOIb B Criyyae HeobXo4MMOCTH.

18. 3asop mexay npuBapbIlLamMn 1 COCyAaMUN He A0MKEH NpeBbIlaTh 3 MM.

19. 3asop mexay ouameTpoM OTBEPCTUS N HAPYXKHBIM AMaMETPOM LUTYLiepa A0MKEH BbITb Kak MOXHO
MeHbLUEe U B Nobom criydyae He JOIMKEH NpeBbIWaTh 3 MM.

20. BepxHue oTBepCTUSA NOA WNUIBKN OOMKHBI ObITb CMELLEHbI MO OTHOLUEHWNIO K HUXKHUM.

21. CymmapHas TonuuHa obeyanky cocyaa 1 HannasneHHoro Metanna gofmkHa 6bITb 4OCTaTOUYHOM
anst obecneveHnsa Heob6xoaNMOro Ymcna BUTKOB HapesKu.
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