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NMPABUNA KITACCUDUKALIMK U NMOCTPOUKU MOPCKNX CYLIOB

MpaBuna knaccudukaumm wn MNOCTPOMKM MOPCKUX CcyaoB PocCCUMMCKOro MOPCKOro
perncrTpa CyaoXOACTBa YTBEPXAEHbl B COOTBETCTBUW C OENCTBYIOLLMM MOSMOXEHNEM W
BcTynawT B cuny 1 aHBapa 2022 roga (3a ucknioveHnem 4vactm XX, BCTYnuBLUEN B
cuny 15 mapta 2022 roga).

HacToswee uagaHue [MpaBun coctaBneHo Ha ocHoBe m3gaHusa 2021 roga € yy4eTom
N3MEHEHWI 1 AOMNOMNHEHN, NOArOTOBMNEHHbBIX HEMNOCPEACTBEHHO K MOMEHTY nepensgaHust.

B [lNpaBunax y4yTeHbl npouenypHble TpeboBaHUSA, YHUMUUMPOBAHHbIE TpeboBaHus,
YHUOMUMPOBaAHHbLIE MHTEpnpeTaumMm n pekomeHgaumm MexagyHapogHon —accoumaumm
knaccudukaumoHHbeix obwects (MAKO) n cootBeTcTBYOWME pesontounn MexgyHapogHon
mMopckon opraHusauun (MMO).

[MpaBuna cocToAT u3 cnegyroLmx Yactem:

yacTtb | «Knaccngukaums»;

yacTb Il «Kopnycy;

yacTb Il «YcTponcTea, o6opyaoBaHme u cHabXeHne;

yacTtb IV «OcTonunBOoCTbY;

yacTtb V «[leneHne Ha OTCEKM»;

yacTb VI «[poTuBonoxapHas s3awuTay;

yacTtb VIl «MexaHn4yeckmne ycTaHOBKNY;

yacTb VIl «Cuctembl 1 TpybonpoBoabI»;

yacTtb IX «MexaHn3MblI»;

YyacTb X «KoTnbl, TennoobMeHHble annapaTbl U COCyAbl NOA AaBlEHNEMY;

yacTb X| «OnekTpuyeckoe o6opynoBaHMeE;

Yyactb Xl «XonogunbHble yCTaHOBKUY;

vyacTtb Xl «MaTtepunansi»;

yacTb XIV «Ceapkay;

yactb XV «ABTOMaTU3auma»;

yactb XVI «KOHCTpyKUMSI U NPOYHOCTb CYAOB M3 MOMUMEPHBIX KOMMO3ULMOHHBIX
MaTepuanoBy;

yactb XVII «[JononHuTenbHblEe 3HaAKWU CMMBOSIA Kflacca U CrOBECHbIE XapaKTePUCTUKN,
onpeaensaowme KOHCTPYKTUBHbIE MU 3KCNNyaTaunoHHbleE 0OCOBEHHOCTM CyaHay;

yacTtb XVIII «dononHuTenbHble TpeboBaHNs K KOHTEMHEPOBO3aM U cydaMm, NEPEBO3SALLNM
rpy3bl NpeMMyLlecTBEHHO B KoHTenHepax» (Part XVIII "Additional Requirements for
Structures of Container Ships and Ships, Dedicated Primarily to Carry their Load in
Containers"”). Tekct w4yactu XVIII cootsetctByeT YT MAKO S11A  «TpeboBaHus K
NPOAOSIbHON NPOYHOCTU  KOHTeMHepoBo30B» (MOHb 2015) u S34  «DyHKUMOHANbHbIE
TpeboBaHMA K BapuaHTaM Harpysku npu nNpoBepke MPOYHOCTU KOHTEMHEPOBO30OB METOL4OM
KOHEYHbIX anemeHToB» (Man 2015);

yactb XIX «[ononHutenbHble TpeboBaHWS K rpy30BbIM CydaM BarioBOW BMECTUMOCTbIO
meHee 500»;

yacTb XX «[JononHutenbHble TPeboBaHUS K AXTamy;

MpunoxeHne «k T[paBunam u PykoBoactBam Poccunckoro MOPCKOro perncrpa
cyaoxoacTtea «lMpouenypHble TpeboBaHus, YHUULNPOBAHHbIE TpeboBaHus,
yHU(UUMPOBaAHHbIE UWHTepnpeTauun wun pekoMeHgauun MexayHapodHon accoumaumm
KnaccuukaumoHHbIX 0bLLECTBY.

© Poccuicknin MopcKon permcTp cyaoxoactea, 2022



Mpasuna knaccughukayuu u nocmpoliKu MOPCKUX Cy008

3

NEPEYEHb U3MEHEHMWIA!
(n3meHeHuns cyrybo pefakuMoHHOro xapakrepa B [NepeyeHb He BKOYaTCSH)

N3meHsieMble WHopmauus no Ne n gata HaTta
NyHKTbl/rNasbl/pasgensl N3MEHEHUSIM LMPKYyNsIpHOro BCTYNMeHNs
nucbma, B cuny
KOTOpPbIM
BHECEHbI
N3MeHeHMs
AHHOTaUMSA B aHHOTaUuM0 BHECEHDI — 15.03.2022

N3MEHEHUS B CBSA3U C
BbIMYCKOM HOBOM YacTn XX.
YTo4yHeHa aHHoTaums B ceA3n| 312-09-1747u 14.04.2022

C U3MEHEHMEM Ha3BaHUS oT 14.04.2022
yactn XX

MyHKT 2.1.2.1 YTOYHEHO MoHATUE 313-68-1656L 01.01.2022
«pacyeTHOe JaBneHue» ot 10.11.2021

MyHkT 3.3.6.4 YTOYHeHbI TpeboBaHus 313-68-1656L 01.01.2022
K NpeaoxpaHUTENbHbIM ot 10.11.2021

KnanaHam rfaBHbIX KOTJ10B
1 BCnomMoratesibHbIX KOTIOB
OTBETCTBEHHOIro Ha3Ha4YeHuA

1 NameHeHus 1 A0NOJIHEHNA, BHECEHHbIE NPpU Nepen3gaHnn Unm nyTem BbllyCcka HOBbIX BEPCUIA HA OCHOBaHWUN
LMPKYNAPHbIX NTncemMm nnu M3MEHEHUN pefaKLNOHHOIO Xxapakrepa.
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1 OBLUME NOJNTOXEHUA

1.1 OBJIACTb PACNPOCTPAHEHUA

1.1.1 TpeboBaHua HacTodAwen uyactn [lpaBun pacnpoCTPaHATCA Ha KOThbl,
TennoobmMeHHble annapaTbl U COCyAbl NOA AaBMEHNEM, 3a UCKMIOYEHNEM:

.1 BOOoOrpenHbIx KOTMOB (He ykasaHHbIx B 1.3.2.1 1 1.3.2.3);

.2 obutaembix NOABOAHbIX annapaToB M rMybOKOBOAHbLIX BOAOMA3HbIX KOMMIIEKCOB
B OTHOLLEHMN UX KOHCTPYKLMM U NPOYHOCTU MPOYHBIX KOPMYCOB;

.3 HecTaumoHapHbIX 6annoHOB CTaHAAPTHbIX 06Pa3L0B AN XPaHEHWUS CXKMKEHHbIX
rasos (cm. 1.3.2.4);

4 y3noB n geTtanen MexaHU3MoB, He SIBNSIOLMXCA CaMOCTOATENbHLIMU COCyAamMu
noa AaBneHnem;

.5 yCTpOMCTB, COCTOSILLUMX M3 cuUCTeMbl TpyO nod OaBNeHWEM, HaxOoASAWMXCS BHe
KOTNOB, TENNOOOMEHHbIX annapaToB U COCYyO0B;

.6 oxnagutenem Bosgyxa Cpaboyum  OaBreHMeM B BO3AYLWHOW  NOSIOCTU
meHee 0,1 Mla;

.7 TennooOMeHHbIX annapatoB W COCyAOB, HaXOOALIMXCA  UCKIOYUMTENBHO
nog, 4aBrfieHMEM XUOKOCTU (He ykasaHHbIx B 1.3.2.1 n 1.3.2.3).

1.1.2 TpeboBaHusa HacTosaLen YacTu [paBnn pacnpoCTPaHSIIOTCA TakkKe Ha TOMOYHbIE
YCTPOWCTBA KOT/OB, paboTatoLwmx Ha XUOKom TonnmBe.
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1.2 ONPEAENEHUA U NMOACHEHUA

1.2.1 Onpenenenns U NOSICHEHUs1, OTHocsLMeCs: k ooulen TepMmuHonorum MNpaewun,
ykasaHbl B 4actu | «Knaccudpumkaumns».

B HacToswen yacTtu NpaBun NnpuHATHI cnegyoLwimne onpeaeneHus.

ABToMaTnmyeckoe TOMOYHOE YCTPOMCTBO KOTJZIOB — YCTPOUCTBO AnA
CXKUraHus >KMOKOro Tonnuea, paboTa KOTOPOro OCYLLECTBSETCA aBTOMatudeckn 6e3
HEeNoOCpeACTBEHHOrO y4acTumsa ob6CnyXmnBaroLLero nepcoHana.

BcnomoratenbHble napoBble KOTNbI OTBETCTBEHHOTO
Ha3Ha4YeHUsa — KOTMbl, KOTOpble CHaGXalT napoM BCNOMOraTeflbHble MeXaHWU3Mbl,
cuctembl M obopygoBaHue, obecneuvBatolime xon cyaHa, 6e3onacHOCTb nnaBaHUsA
N Hagnexallylo nepeBO3Ky rpysa; nNpM 3TOM Ha CygHE HET APYrMX WUCTOYHMKOB 3HEpPruun
OnNs NnpuBegeHus B OEUCTBME 3TUX MeXaHuM3MoB, obopydoBaHMsi M CUCTEM B Cryyae
npekpatleHnsi paboTbl KOTIOB.

Koten BOAOrpeWnHbl M — CygoBON  KOTesl, MOoAorpeBarowumi  BoAy  wnn
TENnoHOCUTENb Ha BOOHOW OCHOBE (Hanpumep, pacTBOp STUMEHINIMKONS B BoAe) OO0
COOTBETCTBYIOLLEN TEMNEPATYPHI.

KoTen napoBOW — CygoBOM KOTen, MPOM3BOOAWMA nNap COOTBETCTBYIOLLNX
napamMmeTpoB.

Paboyee gaBneHMe — mMakcuMarbHO OOMyCKaeMOe OABIEHME MPU HOPMalibHOM
npoTekaHun paboyero npouecca B NPOAOIMKUTENBHOM pPEXMMe, 3a WUCKIHYEHUEM
OOMYCKaeMoro  KpaTKOBPEMEHHOrO  MOBbLIWEHMS  OaBfeHUs BO  BpeMsi  OencTeus
nNpegoxXpaHUTENbHOrO KranaHa unv apyrux npeaoxpaHnTenbHbIX YCTPOWCTB.

PacyeTHas naponpomM3BOAUTENbHOCTDb KoThna — Hanbonbllee
KONMMYECTBO Mapa pacyeTHbIX MapamMeTpoB, NPOU3BOAMMOE B TedyeHne 1 4 KOTnom npwu
NPOOOIMKNTENBHOM pexnume paboThbl.

PacueTHas TemnepaTypa CTEHKW —CpedHsis, MO TONWMWUHE CTEHKM,
TemnepaTtypa, NpMHMMaemMas B 3aBUCMMOCTM OT Temnepartypbl Cpeabl U ycrnoBuin oborpesa
Ons onpeneneHnst 4onyckaeMblX HanpsKeHW.

PacueTHOe pgaBneHwne — faBneHve, MO KOTOPOMY MNPOU3BOOUTCA  pacyeT
Ha MPOYHOCTb.

CTeHKM KOTNnoB, TennoobMeHHbIX annapaTtoB M CO CYyAOB nop
AaBIIEHNEM — CTEHK/ MapoBbiX W BOASAHbIX (ra30BblX WM XWAKOCTHbIX) MPOCTPAHCTB,
a TaKkke CTEHKWU COeAMHUTENbHbIX NaTpybKoB 4O 3aNOPHbIX YCTPOWCTB U CTEHKM KOPMYyCOB
3anopHbIX YCTPONCTB.



lNpasuna knaccugukayuu u NMocmpouKu MOPCKUX cydos (4acmpb X)

6
1.3 OB bEM OCBUAETENIbCTBOBAHUN

1.3.1 O6wme TpeboBaHMA.

1.3.1.1 O6wume MONOXEeHUs, OTHOCcALMeco K nopsagky Knaccudukauum,
OCBUOETENBCTBOBAHMAM MPU MOCTPOMKE M IKCNyaTauum, n3noxeHol B OBLNX NONOXKXEHNAX
0 KnaccudukaLMoOHHON U MHOM OeATenbHOCTM U B YacTu | «Knaccmndumkaumnsay.

1.3.1.2 KoT1nbl, TensIoo6MeHHbIe annapaTbl U cocyabl NO4 AAaBMEHNMEM B 3aBMCUMOCTU
OT MapamMeTpoB U OCOBGEHHOCTEN KOHCTPYKUUW pas3gensitoTca Ha Knaccbl B COOTBETCTBUU
cTabn. 1.3.1.2.

Taobnwunuya 1.3.1.2

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

1 CornacHo 2.2.1 yactu Xl «XonogunbHble yCTaHOBKUY.

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

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

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

YcnoBHble o603HaYeHUSN:

p — pacdeTHoe gasneHue, Mrlla;

t — pac4yeTHas Temnepartypa cTeHku, °C;
S — TOMLINHA CTEHKU, MM.
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1.3.2 Ob6bem ocBuageTenLCTBOBaHUMN.

1.3.2.1 OcBuaeTensCTBOBaHUIO PerucTtpom npu U3roToBNeHUN nogrexar:

.1 napoBble KOTMbl, BTOM 4UCMe YTUNU3ALMOHHbIE, MaponeperpesaTeny u
3KOHOMawm3epsbl ¢ pabounm gasnerHnem 0,07 MlMa n Gonee;

.2 KOTMbl C OPraHN4YeCcKUMu TEMMOHOCUTENAMM, B TOM YUCHE YTUIU3AUNOHHbIE;

.3 TennoobmeHHble annapaTtbl U COCyabl, KOTOpble B paboyeM COCTOSHUN NOMHOCThIO
WITM YacCTMYHO 3arnofiHeHbl ra3om unM napom, ¢ padouyum gaenennem 0,07 MlNa n Gonee,
BMecTumocTblo  0,025mM® un Gonee wunu  cnpoussedeHvem  AasnedHus,  MMa,
Ha BMecTUMOoCTb, M3, coctasngowmm 0,03 MMa/m3 n 6onee;

4 onpecHUTENbHbIE YCTAHOBKMU;

.5 KoHAeHcaTopbl rMaBHbIX Y BCOMOraTeNnbHbIX MEXaHNU3MOB;

.6 TOMOYHbIE YCTPOMCTBA KOTNOB, paboTaloLWmX Ha XXMAKOM TOMNSNBE;

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

.8  oxnagutenu, nogorpesatenu n uUNbTPbI TOMMMBA, Macna v BOAbl MaBHbIX W
BCNoMoraTenbHbIX MEXaHNU3MOB;

.9  aBTOMaTM4yeckuMe YCTPOWCTBaA AMNsl KOHTPOSIS CONMEHOCTU MUTaTenbHOM BoAbl ANS
KOTNOB;

.10 KOTSIbI-MHCHMHEpAaTOPbI.

1.3.2.2 OcBugetenbCTBOBaHUKO  Peructpom npu  U3roToBfAEHWUW  He nognexar
TennoobMeHHble annapathl U cocyabl NoA AaBneHnem, ykasaHHble B 1.1.1.21n 1.1.1.6.

1.3.2.3 BopgorpenHble KOTNbl C TemnepaTypon nogorpeBa Bogbl Bbiwe 115°C
B OTHOLLUEHMM MaTepuanoB W MPOYHbLIX pPa3MEPOB 3MNEMEHTOB [JOIKHbl  OTBeYaTb
TpeboBaHMAM, NpeabsBNAEMbIM K NapOBbIM KOTNaM COrfacHo HactosLen Yyactu Mpaswun.

OunNbTpbl M OXNaguTenu rnaBHbIX W BCMOMOraTtefbHbIX MEXaHW3MOB B OTHOLUEHWUM
MaTepuarioB M MNPOYHbIX pPa3MEpPOB 3fIEMEHTOB [OIMKHbl OTBeYaTb TpeboBaHusM,
npeabaBNgeMbiM K cocydam noa AaBrneHneM COornacHo HacToswen YyacTtu MNpaswun.

1.3.2.4 BannoHsbl, NnpegHasHayYeHHble 4151 XPaHEeHUs CxXaTbIX ra3oB U NpUMeHsieMble Mpu
aKcnnyataumm CcygHa B pasfiMyHbiX CUCTEMax W YCTPOUCTBaX, MOryT MW3roTOBMATLCA
no AeNCTBYOWMM CTaH4apTam nog TeEXHUYeCKUM HabniogeHnem KOMNeTeHTHOro opraHa.

1.3.25 Ob6bem ocCBMOETENLCTBOBAHUA TEnnoOOOMEHHbIX annapaTtoB M COCyOOB
noa, AaBreHneM, BXOASLMX B COCTaB XONOAMMbHbIX YCTAaHOBOK, yka3aH B 1.1.3, 1.3.2 1 1.3.3
YyacTtn Xl «XonoannbHble yCTaHOBKNY.

1.3.3 TexHu4yeckas AOKYMeHTauus.

1.3.3.1 [o Ha4ana M3roToBrfieHns KOTNOB, TennoobMeHHbIX annapaTtoB U COCyaoB Nopg
nasneHuem Pernctpy gomkHa ObiTb NpeAcTaBneHa creaytoLas TexHmyeckas AoKyMeHTaums:

.1 KOHCTPYKTMBHbIE YEPTEXN C paspesamMmn U ONUCaHUSMU, B KOTOPLIX AOSMKHbI BbITh
npvBedeHbl BCe [AdaHHble, Heobxoaumble ANA MNPOBEPKM pacyeToB M KOHCTPYKLUWUIA
(MpoyYHbIE pa3mepbl, MaTepuarbl, 3MEeKTPOAbl, PacrnonoXeHne U pasmepbl CBapHbIX LUBOB,
KpenexHble getanu, npeanonaraemas tepmmyeckas obpaboTka u T.n.);

.2 KOHCTPYKTMBHblE 4epTexu [feTtanen, ecnu Bce Heobxogumble OaHHble
He npuBeeHbl B YepTexax, ykasdaHHbix B 1.3.3.1.1;

.3 4yepTexu pacnonoXeHus apmaTypbl C ee XxapakTepucTukamu;

4 ypoBneTBopsowmne TpeboBaHNAM HOPM MPOYHOCTM HacTosiwen 4dactu [Npasun
pac4eTbl Ha NPOYHOCTb AeTanewn, NoABEPXKEHHbIX AABMEHMWIO, 3@ UCKOYEHNEM apmaTypbl,
dnaHueB W KpPenexHbIX W3Zenun, ecnu nocnegHMe COOTBETCTBYIOT CTaHgapTam,
ogobpeHHbIM Pernctpom;

.5 pacyeT nnowaan NpoxogHbIX Ce4YeHN NpegoXpaHNTENbHbIX KnanaHoB;

.6 TexHonornyeckui npouecc CBapku;

.7 4epTexu TOMOYHbIX YCTPOMCTB, KamMep W YCTPOMCTB NS CKUraHus HeTAHbIX
OCTaTKOB U Mycopa (4519 KOTNOB-MHCMHEPaTOPOB);
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.8 Ona KOTNOB C OpPraHMyeckMmMn TennoHOCUTENsMU: MpUHUMNnanbHas cxema
CUCTEMbI C OMMCaHMEM W yKaszaHuMeM paboumx napameTpoB, YEPTEXU paclUMPUTENbHOWN,
OPEHaKHON UUCTEPH M LMCTEPHbI 3anaca;

.9  nporpamma CTeHOO0BbIX UCMbITaHUMN.

1.3.3.2 [loKymMeHTauusi no cuctemMam aBTOMaTUYECKOro pPerynmpoBaHusl, 3aluTbl
W cUrHanmMsaumMmM, a Takke MO aBTOMATUYECKMM  TOMOYHbIM  YCTPOWCTBaM  OOSMKHA
NpeacTaBnsaATbCA B COOTBETCTBMM C TpeboBaHuammu 3.2.9 vactn | «Knaccudpmkaumsay» n 1.4
yactn XV «ABTOMaTU3aLMNA».
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1.4 MATEPWUAIbI

14.1 Matepuanbl ona getanen KoTroB, TennooOMeHHbIX annapaToB U COCyAOB Mo,
JasreHvnem krnaccos | v | nognexar ocBMAeTENBCTBOBAaHNIO PernctpomM npu U3roToBneHUn.

MaTepuansl 4na getanen KoTnos, TENI00OMEHHbIX annapaTtoB 1 COCYAOB NOA AABMEHVEM
knaccos Il n lll moryT noctaBnsTecs ¢ ceptucpmkatamm no copme 3.1 crangapta EN 10204,
€CNnn NOATBEPXKAEHHBIE B HMX pe3ynbTaTbl UCMbITAHUA COOTBETCTBYIOT TpeboBaHuamM [Mpasun
Peructpa. MNpu npoBepke 4OKYMEHTOB MHCNEKTOPOM Permctpa n BO3HMKHOBEHUM 060OCHOBAHHbIX
COMHEHMA B KayecTBE WCMOMb30BaHHOIO Martepuana Pernctp ocrtaeBnsieT 3a cobon npaeBo
noTpeboBaTb NPOBEAEHUS AOMNONMHUTENBHBIX MPOBEPOK COOTBETCTBUS MaTepuana 3asiBrieHHbIM
CBOWCTBaM.

MaTepuansl 4na getanen KoTnos, TENNOOOMEHHbIX annapaToB U COCyA0B NoA AaBrneHneM
knacca lll moryT ObITb BbIOpaHbl MO MeEXAYHApOAHbIM WM HaUMOHAaNbHbIM CTaHgapTam,
OEVCTBYIOLLMM Ha MOMEHT PacCMOTPEHUA TEXHWYECKON OOKYMEHTaLuun U MoCcTaBnsaTbCS
C JOKyMeHTamMu npoussogutens. [lpumeHeHne maTepuanoB B 3TOM Chnyvae nogsniexur
COrnacoBaHuo ¢ Pernctpom npu paccMOTPEeHNM TEXHUYECKON OKYMEHTaL M.

MaTepuarnbl 4ns apMaTypbl KOTI0B, TEMI00OMEHHbIX annapaToB U COCYA0B Mo AaBrneHnemM
BCEX KnaccoB MOryT ObiTb BbiOpaHbl MO MeXOyHapOAHbIM MW HALMOHaNbHLIM CTaH4apTaMm,
OENCTBYIOLLUMM Ha MOMEHT PaCCMOTPEHUS TEXHUYECKOW [AOKyMEeHTauuMu W MNOoCTaBMnATbCS
C JOKYMEHTaMu Npov3BoauTens.

1.4.2 Yrnepogucras n yrrepoancTo-mapraHueBas cranb Jonyckaetcd
ONsi U3roTOBNEHNs AeTarnen KOTnoB, TennooOMEHHbIX annapaToB M COCyAOB MoA AaBfieHUEM
npv pacyeTHbiXx Temnepartypax cpegobl 0o 400 °C, a HuskonermpoBaHHas — ao 500 °C.
MpyMeHeHne 3TUX cTanemn Ansa cpeq ¢ TeMnepaTypoi Bblle yYKkadaHHbIX MOXET ObITb 4OMYyLLEHO
npv YCrNoBUW, YTO MX MEXaHUYECKME CBOWCTBA W Npeden AnutensHon npodHoctn 3a 100000 4
COOTBETCTBYIOT AEVCTBYIOLLMM CTaHO4apTaM 1 rapaHTUPYHTCH U3rOTOBUTENEM CTanm Npy AaHHON
MOBbILLEHHON TeMnepaType. ONeMeHTbl U apMaTypa KOTNOB 1 TENNOOOMEHHbIX annapaToB Afis
cpen ¢ TemnepaTypon Boiwe 500 °C AormkHbI, Kak NpaBurio, U3roTaBnmMBaTbCA U3 NEermpoBaHHOM
cTanw.

143 [Ona TennooOMeHHbIX annapatoB WM COCyOOB NO4 AaBrfieHMEM C pacyeTHOM
Temnepatypon cpefbl MeHee 250 °C MOXEeT NPUMEHSITLCS CYLOCTPOUTENbHAs CTarnb COrfacHoO
TpebosaHuam 3.2 yactu Xl «MaTepuansi».

[ns HekoTOpbIX AeTanen TennoobMeHHbIX annapaToB U COCyaoB C pabounm OaBrieHem
meHee 0,7 MlMNa n pacyeTHoM Temnepatypon cpenbl meHee 120 °C gonyckaeTcs npyMeHeHune
NOMyCrOKOMHON CTanm

144 Ecnn BKayecTBe pacyETHOW XapaKTepUCTUKM MaTepuana npuHAT npegen
TEKy4eCTU Npu NnoBblleHHOW Temnepatype (cM. 2.1.4.1), AOmKHbI ObiTe NPOBEAEHbI UCTbITAHUS
MaTepuana Ha pacTsXeHue Mpu pacyeTHOM TemnepaType CTEHKW, a eCnu MNpUHAT npegen
ANUTENBbHOM MNPOYHOCTM, Permctpy AomkHbl ObiTb MpeAcTaBneHbl faHHble O npegene
ANUTENBHOM NPOYHOCTU NMPW pacHETHOW TEMMEpPaType CTEHKN.

145 Mpy NpUMEHEHMN NErMPOBaHHOM CTanu Ansl KOTIIOB, TEMNOOOMEHHLIX annapaToB
N COCyaoB NoA AaBrieHneM AOMmMKHbI ObiTb NPeACTaBneHbl AaHHbIE O MEXAHUYECKMX CBOMCTBAX U
ANUTENBHOM NPOYHOCTU CTanu U CBapHbIX COEQUHEHWI NPY Pac4EeTHOW TemrnepaType CTEHKW,
TEXHOSOrMYECKNX CBOMCTBAX, TEXHOMOMMM CBapKM 1 TepMmyeckon obpaboTku.

MpuMeHeHne 4YyryHa W MEeOHbIX CnMaBOB Ans  KOTEMbHOM apMaTypbl  KOTNOB
C OpraHM4eCcKMmM TENNIOHOCUTENAMU HE JOMYCKAEeTCs.

146 KotenbHass apmaTypa YycrnoBHbiM guamerpom oT 50 go 200 mwm,
paboynm aasneHuem p 0o 1 Mlla n paboden temnepatypown oo 350 °C MOXeT nsrotasnmBaTbCA
M3 4yryHa c WapoBuagHbIM rpadouToM C NOSHOCTbIO  (DEPPUTHON CTPYKTYPON COrfnacHo
Tabn. 3.9.3.1 vactu Xlll «Matepuansbi».
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Ons Tom e apmatypbl YCNOBHbIM AvameTpom d meHee 50 MM, npousBedeHve p - d
He OOMKHO npeBbiwaTb 250 MlMa mm.

1.4.7 [etanu n apmaTypa TennoobMeHHbIX annapaTtoB WU COCYAOB MOA AaBlEHNEM
anametpom oo 1000 mm n pabounm aasneHmem o 1 MlNa MoxXeT nsrotaBnmBaTbCs U3 YyryHa
C LWapoBMAHbIM rPacMTOM C MOSTHOCTbIO (PEPPUTHOM CTPYKTYpPOW cornacHo Tabn. 3.9.3.1
yactn Xlll «Matepuanbl».

1.4.8 Mcnonb3oBaHne mMegHbIX cnnaBoB AfS AeTanen KOTMoB, TenrnooOMeHHbIX
annapaTtoB, COCyAOB Mo [aBfieHMEM W UX apmaTypbl OOMNyckaeTca ANs pacyeTHOM
Temnepartypbl cpeabl 4o 250 °C n paboyero gasnexus go 1,6 Mlla.

1.4.9 Vicnonb3oBaHue KOMMO3UTHBIX mMartepuarnos (kOHCTPYKUWMIA 13
CNOUCTO-BONOKHUCTBLIX KOMMO3UTHBLIX MartepuarioB M MeTannoB C UUIIMHAPUYECKOW Win
chepuyeckor chopmMor Kopryca) JonyckaeTca B cocydax nof AaBneHuem Ana pacyeTHbIX
Temnepatyp He 6onee 60 °C. M3srotoBuMTENb WNN MPOEKTAHT AOMMKEH MPEeAcTaBUTb Ha
opobpeHune Peructpy nonHble cBeeHus 06 NCNonb3yeMbix MaTtepuanax
(CTpyKTYpe 1 NNOTHOCTU apMMpPOBaHUs, MOAYNAX YNPYrocTu 1 cABura, npeaene TekyydecTu,
npegene MpOYHOCTM, NpeenbHbiXx gedopMaunsx, yOapHOW BSI3KOCTW, COMPOTMBIIEHWM
MarioUuKnoBon ycrtanoctn u T.n.). Kpome Toro, AomkHbl 6GbiTb nNpeacTaBneHbl CBEOEHMS
O KOHCTPYKUMM un3genusi, cnocobe Wn3roToBneHus (OCTaTOYHbIX HanpsKeHUsiXx nocne
OMNpPEecCcoBKM nenHepa, TepmoobpaboTke u T.n.), paboden cpege U 3IKCNyaTauMOHHbLIX
Harpyskax.
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1.5 CBAPKA

151 Cgapka U Hepaspywalwmin KOHTPOMb CBapHbIX COEAMHEHUA [OOSTKHbI
BbIMOSHATLCS B COOTBETCTBUM C TpeboBaHusaMu yactn XIV «CBapkay.

1.5.2 TunoBble npuMmepbl OOMYCKAEMbIX CBapHbIX COEOWHEHUW nNpuBEAEHbI
B NPUNOXKEHUM.

MpoYHOCTE ApYrnX KOHCTPYKUWIW, B KOTOPbLIX MNPUMEHSIOTCA YrnoBble CBapHble
COEQVHEHUA UNU COeAVHEeHUs, noaBepratolmecss nsrmbarowmm ycunuam, OomkHa ObiTb
noaTBep)KaeHa pacvyeToM Ha MPOYHOCTbL U YCTanocThb.
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1.6 TEPMUYECKAA OBPABOTKA

1.6.1 [etanu, CTpyKTypa MaTepuana KOTOpbIX MOXET HapyLlaTbCA NOCe CBapku Umnim
nnactTuyeckon o6paboTkM, [AOMKHbI ObiTb NOABEPrHYTbl Hagnexawen TepMUYEeCcKon
obpaboTke.

Mpn Tepmuyeckon o0O6paboTke CBApHOM  KOHCTPYKUUW  OOMMKHbl  BbIMOMHATLCS
TpeboBaHusa 2.4.4 yactu XIV «Ceapka».

1.6.2 Tepmnuyeckast obpaboTka g4ormkHa NPON3BOANTLCA B CrIEAYIOLNX CRyYasX:

.1 Korga aneMeHTbl KOT/I0B, COCYAOB M TEMNNOOOMEHHbIX annapaToB, U3roTOBIEHHbIX
M3 NnMCTOBOWM CTanu, NOABEPratTCsl XOSO4HOM LTaMnoBke, u3rmby u oTdnaHuoBke
C nnacTtmyeckon gedopmMaumnen HapyXHbix BOSTOKOH 6onee 5 %;

.2 Korga TpybHble peLleTkn cBapeHbl N3 HECKOMbKUX YacTewn; NpyM 3TOM TepMU4eckas
0bpaboTka MoXeT NPON3BOANTLCA A0 CBEPSIEHMS OTBEPCTUIN Nog, TPyObl;

3 Korga cBapHble AHWULA U3roTOBSEHbI XONOL4HOW LUTaMMOBKOMW;

4 Korga aneMeHTbl NoABEpPrHyTbl ropsyen obpaboTke AaBneHveM, TemnepaTypa
B KOHLIE KOTOPOW HUXe TemnepaTypbl KOBKM MeTanna;

.5 Korga mcnonb3yrTCcs CBapHble KOHCTPYKUMM C coOep)KaHWeMm yrrepoga B cCTanu
oonee 0,25 %.
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1.7 NICNbITAHUA
1.7.1 Bce oanemeHTbl KOTNOB, TennoobMeHHbIX annapaTtoB W COCydOB Mop

OaBneHnemMm nocne wu3rotosrieHna wuin C60pKVI OOJDKHblI noAaBepratbCA rmnapaBjindecknm
NCMNbITaHNAM B COOTBETCTBUUN C Tpe6OBaHI/IFIMI/I Tadn. 1.7.1.

1.7.2 M'mppasnuyeckne UCMbITaHUA OOMKHbI MPOBOAMTLCS MOCME OKOHYaHUS BCeX
CBapPOYHbIX paboT 40 YCTAHOBKN M30MALMM U HAHECEHMUS 3aLLMUTHbBIX NMOKPbITUNA.
1.7.3 Ecnn nocne cbopku BCECTOPOHHMIA OCMOTP MUCMbITbIBAEMbIX MOBEPXHOCTEN

OTAerNbHbIX Y3N0B W AeTanen 3aTpygHeH WUnn HEBO3MOXEH, 3TWU AeTanu W yanbl nognexar
ncnbiTaHUo 0O cOopKu.

1.7.4 Paamepbl anemMeHToB, UCNbITbIBAEMbIX NPOOHLIM gaBneHuem p,, + 0,1 Mla,
a TakKe 3NEeMEHTOB, UCMNbITbIBAEMbIX NPOOHBIM AaBneHnem Bornee BbICOKMM, YeM yKa3aHo
B 1abn. 1.7.1, AOMKHbI NogBepraTbCA NPOBEPOYHOMY pacyeTy Ha 3TO OaBfiEHME; NpU 3TOM
HanpskeHUsa He JoMKHbI NpeBbiwaThb 0,9 npegena TekydecTn matepuana.

1.75 [MapoBble KOTNbl MOCME YCTAaHOBKW Ha CyAHe AOSMKHbl OblTb MOABEPrHyThl
napoBow Npobe npu pabo4vem gaBneHuu.

1.7.6 BoagyxoxpaHutenn nocne YCTaHOBKM Ha CyaHe [OSPKHbl noaBepratbes
NHEBMaTU4YECKMM MCMbITaHMAM paboynm aaBrneHmem B cbope ¢ apmaTypon.

1.7.7 TennoobmeHHble annapaTtbl M COCyAbl XONMOAMIbHbLIX YCTAHOBOK noanexaT
ncnblTaHuto cornacHo 12.1 yactu Xl «XonoguneHble yCTaHOBKNY .
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Tabnwnua 1.7.1

Ne OnemeHTbl KOTMNOB, TENNOOOMEHHbIX annapaToB 1 COCYA0B NoA MpobHoe gasnexue p,, MlMa
n/n AaBnexHnem nocre N3roToBsieHNs U coeguHeHus B cobpaHHOM BuAe C yCTaHOBMEHHON
3MNEeMEHTOB NPOYHOro Kopnyca 6e3 apmartypsbl apmarypowm
1 |KoTnbl, naponeperpeBaTenu, 3KOHOMan3epbl 1 ANEMEHTbI, 1,5p,,, HO He MeHee 1,25p,,, HO He MeHee
paboratolme npu Temnepatype Huke 350 °C pwt0,1 MlMa pyt 0,1 MlMa
2 | KoTnbl ¢ opraHn4ecKkMmMmn TensIOHOCUTENSMUA 1,5p,,, HO He meHee p,,+ 0,1 MlNa 1,5p,,, HO He MeHee p,,+ 0,1 MlNa
3 | MaponeperpeBaTteny n ux anemeHTbl, paboTatoLme npu 15%% 1,25p,,
Temnepatype 350 °C v Bbilwe Revyt
4 | TennooGmeHHbIe annapaTbl, cocyabl Mo AaBMEHUEM U UX
anemMeHThbl, paboTatoue npu Temnepatype Huxke 350 °C un
JasneHun’: 2
no 15 Mla 1,5p,,, HO He meHee p,,+ 0,1 MINa —
Bbile 15 MlMa 1,35p,, —
5 | TennoobmeHHblE annapaTtbl U KX 3NEMeHTbI, paboTatoLLme npu
TemnepaTtype 350 °C v Bbille 1 AaBneHnn?
o 15 MlMa 15pr _
Rer/t
ReL/350 -
Bblwe 15 MlMa 1,35p,, Rei .
6 | SnemeHTbl TOMOYHbIX YCTPOMCTB, NOABEPXKEHHbIX AABIEHNIO - 1,5p,, , HO He meHee 1 Mla
TONMBa
7 | a3oBble NONOCTU YTUNN3AUMOHHBIX KOTI0B — McnbiTaHve Bo3ayxom gasneHnem 0,01 Mla
8 | Apmartypa KoTrnoB CornacHo 1.3 yactn IX «MexaHunambl», HO McnbiTaHye Ha repMeTUYHOCTb 3aKpbITUS
He meHee 2p,, AasnexHvem 1,25p,,
9 |lMuTaTenbHble KNanaHbl KOTIIOB U 3arnopHbIe KrlanaHbl KOTINOB 2,5p,, To xe
C OpraHNyYeCcKUMU TENIOHOCUTENSIMM
10 | ApmaTtypa TennoobmeHHbIX annapaTtoB 1 cocyaoB nog Aasnenmem | CornacHo 1.3 yactu IX «MexaHusmbi» To xe

YcnoBHble 0603HaYeHNS:

pr — NpobHoe aasneHue npu ucnbitaHumn, Mra;

py — pabouee naenenune, MlMa, Ho He meHee 0,1 Ma;

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

2

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

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

1.8.1 KoTenbHble NOMeLLEHNST OOMKHbI OTBeYaTb TpeboBaHusmM 4.2 — 4.5 yactu VI
«MexaHun4yeckune ycTaHOBKMN Y.
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2 PACHETbI HA NPOYHOCTb

2.1 OBLUME NONOXEHUA

2.1.1 O6nacTtb NpUMeHeHus.

2.1.1.1 Tllony4yaemas B pesynbTaTe pacyeTa TOSMWMHA CTEHOK ABNAETCS MUHUMASbHO
O0NYyCTUMON AN HOPManbHbIX YCNOBUIA 3KCNyaTaunmn.

HopmMmbl 1 MeToAdbl pacyeTa Ha NPOYHOCTb HE YYUTbIBAKOT TEXHOMOIMYECKUX OOMYyCKOB
no TOMWWHE MNPy  M3rOTOBMEHMMN, KOTOpble [OOSMKHbI Yy4MTbIBaTbCA B Buae npubaBok
K pacyeTHOW TOMLLNHE.

[ononHuTenbHble HaNPsXKeHUs1 OT BHELUHWX Harpy3ok (OCeBbIX YCUMUM, U3rnbatroLwmx u
KPYTALUX MOMEHTOB), AEUCTBYIOLLMX Ha PacCYUTLIBAEMbIN SNIEMEHT (B YACTHOCTW, Harpy3ok
OT COBGCTBEHHOrO Beca, Beca NPUCOEAMHEHHbIX AeTanen u T.n.), JOMKHbI Mo TpeboBaHMIo
Pernctpa yuntbiBaTbcst 0C060.

2.1.1.2 Pa3mepbl KOHCTPYKTUBHbIX 3/1IEMEHTOB KOTNOB, TEMOOOMEHHbLIX annapaToB U
COCydoB, ANA KOTOPbIX MeTOAbl pacyeTa Ha MNPOYHOCTb B Hactoswmx [lpasunax
He NpMBeAEHbl, OnpeaenstoTCa Ha OCHOBAHWMM OMbITHbIX OaHHbIX W anpobupoBaHHbLIX
TEopeTUYECKNX pacyeToB Ha NPOYHOCTb MO OOLLENPUHATBHIM U COrnacoBaHHbIM € Pernctpom
cTaHgapTam.

2.1.2 PacyeTHOe gaBneHue.

2.1.2.1 PacdeTHoe paBreHne, MO KOTOPOMY MPOU3BOAATCS pacyeTbl Ha MNPOYHOCTb
9NIEMEHTOB KOTMOB, TEMNOOOMEHHbIX annapaTtoB W COCyqoB MoA AasfeHueMm, criegyet
NPUHMMaTbL HE MEHee MaKCMMaribHO JOMYCTUMOro paboyero AaBneHust cpeabl, BO3HMKAIOLLErO
npyv HOpPManbHOW 3KChnyaTaumm, Npu 3TOM JOMYCKaeTCa He Yy4YnuTbiBaTb KpaTKOBPEMEHHOe
nosbllleHe pfaereHns He 6Gonee yem Ha 10%, BO3HMKalOLWlEe MpW MOMHOM  OTKPbITUK
npeaoxpaHUTErbHbIX KnanaHoBs.

'MapocTatnyeckoe [faBneHue [OOSMKHO Y4YMTbIBaTbCA MNpU  ONpeneneHnun pacyeTHoro
haBneHusi, korga oHo npesbiwaet 0,05 MMa.

2.1.2.2 [Onsa npsAMOTOYHbIX KOTMOB W KOTMAOB C NPUHYOUTENBHON UMPKynsunen
pacyeTHoe AaBreHne AOSMKHO MPUHMMATBLCA C Y4eTOM rMapoanHaMUYECKUX CONpPOTUBIIEHUI
B ArieMeHTax KoTfia Npu pacyeTHON Naponpon3BOANTENBHOCTN.

2.1.2.3 [Ons nnockux CTEHOK, MOABEPKEHHbIX OaBMEeHU0 ¢ 06enx CTOPOH, B KayecTse
pacyeTHOro criegyeT NpuHUMaTh Gonbllee AeNCcTByOLLEee AaBreHne.

CTeHKM B BMAe M3OTHYThbIX NOBEPXHOCTEN, NOABEPKEHHbIE OABMEHUI0 ¢ 0Benx CTOPOH,
cnefyeT paccynTbiBaTb Kak Ha BHYTPEHHEeE, Tak 1 Ha Hapy>XHOe daBreHue.

Ecnn ¢ ogHON CTOPOHbI CTEHKU B BUAE NNOCKOW UMW U3OTHYTOM NOBEPXHOCTU OaBrieHne
HWKEe aTMOCEepHOro, TO B KayecTBe pacyeTHOro credyer nNpUHUMaTh [JaBrieHue,
JencTByloLLee ¢ Opyro CTOPOHbI CTEHKM 1 yBenuyeHHoe Ha 0,1 Mla.

2.1.2.4 [ns aKOHOMamM3epoB 3a pacyeTHOe AaBrfieHuMe [OfKHa MpUMHMMAaTbCa cymMma
paboyero gaBneHus B NapOBOM KOJSINIEKTOPE KOTNa U rMapoauHaMmUYeckux COnpoTUBIIEHUN
B 9KOHOMawn3epe, TpybonpoBogax M apMaTtype npu pacyeTHOW MaponpouM3BOAMTENBHOCTU
KoTna.

2.1.2.5 [Onsa TtennoobMmeHHbIX annapaTtoB M COCYAOB MO4 OaBfIEHWMEM XOSTIOAUNbHbIX
YCTAHOBOK pacyeTHble AaBfeHnsa [LOMKHbl NPUHUMAaTbCs cornacHo 2.2.2 vactum Xl
«XonoaunbHble YCTaHOBKUY.

2.1.3 PacuyeTHas Temnepartypa.

2.1.3.1 [Onsa onpegeneHnsa oonyckaeMblX HaNpsXXeHnin B 3aBMCUMOCTU OT TeMnepaTypsbl
cpeqbl 1 ycrnoeun oborpesa pacyeTHasi Temrnepartypa CTEHKM AOIPKHA MPUHMMATBCA HE MeHee
yKkasaHHou B Tabn. 2.1.3.1.
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2.1.3.2 Onpepenexwne pac4yeTHON Temnepartypsbl CTEHKM t 3fIEMEHTOB
naponeperpesartenen ¢ Hanbonblue TemnepaTypon neperpetoro napa t, > 400 °C
OOIMKHO  NPOM3BOAUTBLCH MO HECKONbKMM  CeYeHusM naponeperpeBatenss C  y4eToM
BO3MOXHbIX 9KCMSTyaTaUNOHHbIX MOBLILEHUA TemnepaTypbl B OTAESNbHbIX 3fieMeHTax W
yyacTkax B Anana3oHe BCEX BO3MOXHbIX 3KCMyaTauNOHHbIX Harpy3oK KoTna.

B kayecTBe pacyeTHOW OOIPKHA NPUHUMATBCA MakcuMaribHas MofyYeHHas pacyeToMm
Temnepartypa B Hanbonee HanpsXKeEHHOM CeYeHUn naponeperpesaTens.

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

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

roe t, — cpefHsd TemnepaTtypa napa B paccMaTpuBaeMoM ceuveHun Tpyb6bl, °C, onpepgensetcs
no pesynbtataM aHanuM3a TennosblX YcrnoBun paboTbl naponeperpesaTens u  ero
KOMMOHOBOYHbIX CXEM, a TaKxKe Mo pe3ynbTaTtam TEMNIOBOro pacyeTa KoTna;
At — cpefHsisl pasHOCTb MEeXOy pacyeTHOW TemnepaTypon CTeHku TpyGbl M TemnepaTypoil napa
B paccmaTpuBaeMoM ceyeHumn Tpybbl, °C. [ins ee onpegeneHms HEOOXOAMMO BbIMUCTIUTD UK
NPUHATL U3 TEMNMOBOTrO pacyeTa KoTna criegyowmne AaHHbIe:

a; — CpeaHuii Mo OKPYXKHOCTM TPyGbl kO3DPULMEHT TENNOOTAAYM OT AbIMOBbLIX ra30B K CTEHKE
Tpy6bl, BT/(MZ/K);

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

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

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

At, — onpepaenseTca no puc. 2.1.3.2-1.

[Ans onpenenexns At, HaxoguTca BCrioMoraTenbHas BennimHa Ao no goopmyne

1,6
Ay = ko 2272, (2.1.3.2-2)
rae ky, — koadbduumMeHT, onpegensemMbin no puc. 2.1.3.2-2.

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

KoadhdumumeHT k npnHnmaeTcs paBHbIM: 1,3 — Onis BepTuKalbHbIX BOAOTPYOHbIX KOTIIOB
06bIYHOrO TMNa C NeTNEBbIMU UNN 3MEeEeBUKOBbIMY NeperpeBatenamu; 1,2 — anga U-obpasHbix
Cy[0BbIX KOTMIOB LLAXTHOrO TUMa Co 3MEEBUKOBLIMU NeperpesaTensiMu.

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

2.1.3.3 HeoborpeBaembiMu CUMTAKOTCS CTEHKM, KOTOPbIE:

.1 oTAeneHbl OT TOMOYHOrO MNPOCTPAHCTBA UNKN ObIMOXOAA OrHEeYyNnopHON n3onsaumen,
a paccTosiHne Mexay HUMK 1 aTon usonsaumen coctaenset 300 mm n 6onee, Nnbo

2 3aLlmueHbl OrHeYNopHOW n3ornsumen, He NoABepP>KeHHON BO3AENCTBUIO NyHUCTOro
Tenna.

2.1.3.4 3awuuweHHbIMM OT BO3AEUCTBUA JyYUCTOrO Tenfa CUYUTAlTCA  CTEHKMW,
KOTOpbl€ 3aLMLLEHbI:

A OrHeyrnopHomn usonsaumen, nMbo

.2 NNOTHbIM psaoM Tpyb (C MakcMMarnbHbIM 3a30pOM Mexay Tpybamu B 3TOM psaay
0o 3 mm), nnbo

.3 OByMSA pacnofioXeHHbIMM B LUAXMaTHOM nopsgke psgamum Tpy6 € npoaonbHbIM
waroM, paBHbiIM He 6onee [AOBYX HapyXHbiX AvaMmeTpoB, wunu Tpemsa u 6onee
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pacnonoXeHHbIMM B LWAXMaTHOM nopsigke  psgamu  Tpy® € NpoAonbHbIM - LIArom,
paBHbIM He 6ornee 2,5 HapyXHbIx gMameTpoB Tpy6.

2.1.3.5 PacuyetHaa TemnepaTtypa oborpeBaemblXx CTEHOK KOTMa M NaponpoBOASALLMX
HeoborpeBaeMbIX CTEHOK KOTNa AofmkHa ObiTb He MeHee 250 °C.
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Tabnuuya 2.1.3.1
Ne n/n OnemMeHTbI KOTMOoB, TENNOOOMEHHbIX annapaToB 1 COCYAOB NoA AaBNEeHNEM U YCrnoBus ux paboTbl PacueTHasa Temnepatypa
cTeHku, °C
1 OnemMeHThI, NoABepPXXeHHble BO3AENCTBUIO NTYYUCTOro Tenna
1.1 |Tpybbl kOTENBLHBLIE ty + 50
1.2 | Tpybbl naponeperpeBatenem t + 50
1.3 |BonHuctble xapoBble Tpybbl ty + 75
1.4 |Imapgkue xapoBble Tpybbl, KONNEKTOPbI, KAMEPbI, OTHEBbLIE KAMepbl t, + 90
2 OnemeHThLI, 060rpeBaemMble ropsiMMMM rasaMmm, HoO 3alMLeHHbIe OT BO34eNCTBUSA ny4ynctoro tenna?
2.1 |Ob6evawku, gHWLA, KONNEKTOPbI, KaMepbl, TPYOHbIE PeLeTKN 1 TpyObl KOTENbHbIE ty, + 30
2.2 | Konnekrtopbl 1 Tpybbl naponeperpeBartenen npu Temneparype napa go 400 °C ty + 35
2.3 | To xe, npu TemnepaTtype napa cebiwe 400 °C ty + xAt + 25
2.4 | YTunusaumoHHble KOTIbl, paboTaLme 6e3 pexnma TEpMUYECKON YACTKN NOBEPXHOCTEN HarpeBa t, + 30
2.5 |Toxe, C pexXuMOM TEPMUYECKON YNCTKN NOBEPXHOCTEN Harpeaa ty
3 dnemeHTbl, 060orpeBaemMbie NAPOM UIU XUAKOCTAMU t,
4 | dnemeHTbl Heo6orpeBaeMble? ty

YcnoBHble 0603HayYeHNs:

t, — Haubonbluasa TeMnepaTypa HarpeBaemown cpefbl B pacCMaTpuBaemMom anemeHTe, °C;

t, — Hambonbluas TemnepaTtypa rpetowen cpegbl, °C;

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

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

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

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

1 Cm.2.1.3.4.
2 Cm. 2.1.3.3.
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2.1.3.6 [lpyMeHeHne HEN30NMPOBAHHbLIX 0OOrpeBaeMbIX ObIMOBLIMU ra3amu CTEHOK
KoTnoB TonwmHon 6Gonee 20 mMm gonyckaeTcsa Nuwb Ana temnepatyp rasos go 800 °C.
Ecnu npu TonwuHe cteHok meHee 20 MM M TemnepaTtype ObIMOBbIX ra3oB cBbiwe 800 °C
UMEIOTCA Yy4yacTKM, He 3alluLieHHble u3onsaumMen wunu  psgamum  Tpyd 1M nmerowme
NPoTsKEHHOCTbL Oonee 8 gnameTpoB TpyD, pacyeTHas TemnepaTypa CTEHKWM [OOShKHa
onpenenaTbCs TENMOBbIM Pac4eToOM.

TpeboBaHUsA K 3aLMTe CTEHOK OT BO34EMNCTBUS Ny4YMCTOro Tenna npueegeHsl B 3.2.8.

2.1.3.7 Pac4yeTHaa TemnepaTypa CTEHOK TennooOMeHHbIX annapaToB M COCYAOB,
paboTatowmx Noa AaBNeHNeM XOnogubHOro areHTa, AoJbkHa npuHuMartbes pasHon 20 °C,
€Cnn He MOryT BO3HMKHYTb Bonee BbICOKME TemMnepaTypbl.

214 XapaktepucTuKu NPOYHOCTU MaTepMarioB U AonycKaeMble HanpsXKeHUs.

2.1.41 Tllpn onpegeneHuM [ONYyCKaeMbIX HaMpPsXKeHUA Ana  YrnepoaucTbiX U
nernpoBaHHbIX CTanen C OTHOLLEHMEM BepxXHero npegena TeKyyecTu R,y K BpEMEHHOMY
COMPOTMBIEHMIO R,,,, HE npeBbiwatowmnm 0,6, B KAYeCTBE PacYETHbIX XapaKTePUCTUK LOSHKHbI
MPUHAMATLCA HWXKHWIA Npefden TekyvyecTu R,p, WM YCNOBHbIN NPeaen TEeKy4eCTU Ryq .,/

v npefen anutensHon npoyHocTn 3a 100000 Y Ry, /¢ NpU pacyeTHbIX TemnepaTypax.



lNpasuna knaccugukayuu u NMocmpouKu MOPCKUX cydos (4acmpb X)

21

Ona cranel COTHOWEHMEM BEPXHEro npegena TeKyd4eCcTM K BPEMEHHOMY
COnpoTUBNEHnto, npesbiwarowmm 0,6, OONOMHUTENBHO crnegyeT NpYHUMaTb BPEMEHHOE
COMPOTMBIEHNE R,/ MPW pacyeTHO Temnepartype.

[ns ctanen, paboTarowmx B yCnoBmusax nonsydectn (npu temnepatype Bbiwe 450 °C),
HEe3aBUCMMO OT OTHOLLEHUSA R,y /R,, K NEPEYNCNEHHBIM XapaKkTepucTmkam criegyet ob6aBuTb
YCINOBHbIV NpeAen Nonayvectn Ry, 105y, NPY pacieTHON Temneparype.

Mpu aTOoM ANSA Rty Rpo2/c Y Ry BOTDKHBI NMPUHMMATLCA MUHUMAnbHbIE 3HaYeHus,
OrOBOpPEHHbIE YCINOBUSMY Ha NOCTABKY CTaneu, a ans Ry, 1 R195(105)/¢ — CPE€AHNE 3HaYeHs.

2.1.4.2 [Ons matepuanoB 6e3 SIBHO Bblpa)X€HHOW MOLLadKM TEKy4deCTU B KayecTBe
pacyeTHOW XapaKTepUCTUKU AOMMKHO MNPUHUMATLCA MWHMMAaribHOe 3HavyeHue BPEMEHHOro
COMPOTUBMEHUS R, /; NPU pacYeTHON Temneparype.

2.1.43 [Onsa 4yyryHa C WapoBUAHbIM rpagomMTom n KOBKOIo 4yyryHa
C (heppUTHO-NEPNIUTHON U NEPIUTHON CTPYKTYPOWN M OTHOCUTENBHBIM YANUHEHNEM MeHee 5 %
B KQUecTBe pacyeTHOM XapaKTEPUCTUKM MPOYHOCTU OOSMKHO MPUHMMATBCA MUHUManbHOe
3Ha4YeHne BpeMeHHoro conpoTtusnenns R, npm 20 °C.

[ns 4yryHoB C (PeppUTHON CTPYKTYPOM U OTHOCUTENbHBbIM yanuHeHunem 6Gonee 5 %
B KQYeCTBe pacyeTHOW XapaKTepUCTUKU MPOYHOCTU OOSDKHO MUCMONb30BaTbCA MeHbluee U3
OBYX 3HAYEHWUI:

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

Ry, — ycnoBHbIn npeaen Tekydectn npu 20 °C, npyu KOTOPOM OCTaTovHOE YANUHEHWE
coctasnset 0,2 %.

2.1.4.4 T[lpn NnPUMEHEHNM LUBETHbLIX METASNOB M NX CNNaBOB HEOBXOAMMO yYMTLIBATD,
YTO HarpeB Npu ux obpaboTke M CBapKe CHMMAaET YNpPOYHEHMEe, NOflyYeHHOe B XON0OHOM
COCTOSIHUK, MO3TOMY ANA pacyeTa Ha MPOYHOCTb AeTaren u y3roB U3 Takux martepuanos
Heo6XoaUMO NPUMHUMATb XapaKTEPUCTMKM MPOYHOCTM, COOTBETCTBYIOLLUME WX COCTOSIHUIO
nocne Tepmmuyeckon obpaboTku.

2.1.45 PekomeHOoyemble 3HA4YeHUS pacyeTHbIX XapakTepucTtuk cTanern npu
MOBbILLIEHHbIX TEMNepaTypax npuBeaeHbl B Tabn. 7.1 n 7.2.

[na matepnanos, He YNOMSHYThLIX B YKa3aHHbIX Tabnuuax, XxapakTepucTukm NPoOYHOCTU
NPUHUMALIOTCA MO CornacoBaHHbIM ¢ Pernctpom craHgapTam.

2.1.4.6 [HOonyckaemoe HanpsxeHuwe o, Mla, npumeHsemoe npu pacyeTe MNPOYHbIX
pa3mepos, OOJTKHO NPUHUMAaTbLCS paBHbIM HaUMeEHbLLEMY n3 3HaYeHun
(c yueTtom TpeboBaHmm 2.1.4.1 — 2.1.4.5):

Ryt
o =24
nB
R 5
19%(105)/¢,
o= 6(10°)/ :
nl'l
(2.1.4.6)
ReLst Rpo2/t
o=—"5 (umo =220,
T T
Ryt
o=Y 100000
My
roe — KOS(b(bVILWIeHT 3anaca npo4YHOCTU NO BpE€MEeHHOMY CONMPOTUBIIEHUIO;

nB

n, — ko3hULMEHT 3anaca NPOYHOCTK NO Npeaeny Non3y4vyecTu;

n, — Ko3hULMEHT 3anaca NPOYHOCTM MO Npeaeny TeKy4ecTu;

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

KoadhpumumeHTbl Boibupatotcs B cootBeTcTBUM € 2.1.5.
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2.1.5 KoadcdurumeHTbl 3anaca NnpovYHOCTH.

2.1.5.1 [Onsa 3nemMeHTOB, MW3rOTOBMEHHbLIX W3 CTanbHbIX MOKOBOK W Mpokata u
Haxo4sAWMXCcA Nod BHYTPEHHUM AaBreHueM, KOIPMUUMEHTbl 3anaca NpOYHOCTU LOSDKHbI
NPUHUMATbLCS HE MEHee:

Nne=ng;=1,6,n,=2,7nn,; =1,0.

[na snemMeHTOB, HaxOAALWMXCA MOA HapPYXHbIM AaBreHneM, KoadduumMeHTbl 3anaca
MPOYHOCTU Ny, Ny W Ny AOMKHBI BbITh yBENuUeHbl Ha 20 %.

2.1.5.2 [1nsi anemMeHTOB KOTS0B, TENI00OOMEHHLIX annapaToB 1 COCYA40B MOA AaBIEHUEM
knaccos Il v lll, narotoBneHHbIX U3 ctanen ¢ oTHoweHueM R,y /R, < 0,6, koadPuUnNeHThI
3anaca nNpoYHOCTN MOTYT NPUHUMATLCA:

Ny =Ny =1,5u1n,=26.

2.1.5.3 [ona 9nemMeHTOB KOTMOB, TEMAOOOMEHHbIX annapatoB W  COCYAdOB,
M3rOTOBSIEHHbLIX M3 CTaNbHOrO NUTbS WM Haxo4AWMXCSA MO4 BHYTPEHHUMM [aBrfieHUEM,
KoathpunumeHTbl 3anaca NpoYHOCTU A0MKHbI MPUHMMATBLCA HE MEHEE:

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

[na anemMeHTOB, MOABEPXKEHHBIX HaPYXHOMY AaBfeHUO, KO3UUMEHTbI 3anaca
NPOYHOCTU AOMXKHbI ObITb YBenuyeHbl Ha 20 % (ucknyas n,;, KOTOPbIA OCTaeTcs paBHbIM 1).

2.1.5.4 KoadhdmumeHTbl 3amaca MpPOYHOCTU n, U Ny, ONA  TEnnoHanpsKeHHbIX
OTBETCTBEHHbIX 3f1IEMEHTOB KOTMOB AOMKHbI MPUHUMATLCA PaBHbIMU:

3,0 — NS BOMTHUCTBIX KapoBbIX TPYO;

2,5 — Ang rmagkux xapoBblX TPyO, OrHEBbIX Kamep, CBA3HbIX TPYD, ONMHHBIX U KOPOTKUX
CcBA3en;

2,2 — Anga ObIMOBbIX NaTpPyOKOB, HaxoOAWMXCA NOA AaBrieHUeM, U Apyrnx NOAoBHbIX
CTEHOK, OMbIBaEeMbIX rasamu.

2.1.5.5 Tllpn onpeneneHnn nNpoYHbIX pasMepoB AN 3MIEMEHTOB U3 Ceporo 4yryHa,
YyyryHa C LWapoBMAHbIM rpaddMToOM M KOBKOrO 4YyryHa deppuTHO-NEPUTHON N NEPrUTHOM
CTPYKTYPbl C OTHOCUTESNbHbIM YANMHEHNEM MeHee 5 % KoahduUMEeHT 3anaca NPOYHOCTU
No BPEMEHHOMY COMPOTUBMNEHUIO n, OOMMKEH NpUHMMAaTbCA paBHbIM 4,8 nocne omkura u
7,0 — 6e3 omkura Kak 4l HapyXHoro, Tak U Anda BHYTPEHHEro AaBreHus.

[Ona anemeHTOB M3 4yryHa (eppuUTHOM CTPYKTYpPbl C OTHOCUTEMbHbLIM YANUHEHNEM
6onee 5 % koacbdPUUMEHT 3anaca NPOYHOCTM MO BPEMEHHOMY COMPOTMBEHUIO N, OOSDKEH
NpUHUMaTbCA paBHbiM 4,0 ons BHYTPEHHEro aasneHns n 4,8 — Ansa Hapy>XHOro AaBreHus, a
KO3dhhULMEHT 3anaca NPOYHOCTU NO YCNOBHOMY Npeaeny TeKy4yecTu n, — paBHbIM 2,8.

2.1.6 KoadhchuumeHTbl NpO4HOCTH.

2.1.6.1 KoachduUMEHT MPOYHOCTU CBapPHbIX COEAWHEHWA OOIPKEH BblOMpaTbes
no 1a6bn. 2.1.6.1-1 B 3aBMCUMOCTM OT KOHCTPYKLUMM CoeauMHEHMSA 1 cnocoba cBapku; Npy 3ToM
KO3MPULMEHT MPOYHOCTU CBaApHOrO COEAUHEHUA B 3aBUCUMOCTW OT Knacca KOTHOB,
TennoobMeHHbIX annapaToB U cocygoB nog AasneHnem (cm. 1.3.1.2) gomkeH NpuHMMaThbes
He MeHee ykasaHHoro B 1abn. 2.1.6.1-2.
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Tabnuuya 2.1.6.1-1

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

OpgHocTopoHHUI 6e3 nogknagku 0,8

HaxnecTto4uHoe [BYCTOPOHHWI 0,8

OOHOCTOPOHHUN 0,7

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

Haxnecrto4yHoe [1ByCTOPOHHWI 0,7

OOHOCTOPOHHUN 0,6

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

Tabnuuya 2.1.6.1-2

O6opynoBaHue KoadhdmumeHT NpoYHOCTM CBApPHOro COeANHEHMUS @
B 3aBUCMMOCTH OT Kriacca KOTIoB
I Il Il
KoTnbl, naponeperpeBaTtenu n napocOOpHUKN 0,90 0,80 —
O6orpeBaemble NapomM NaporeHepaTopsbl 0,90 0,80 —
TennoobmeHHble annapaThl U cocyabl Mo A4ABNEHUEM 0,90 0,70 0,60
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2.1.6.2 KoapdpuumeHT  npoYHOCTM  UMAMHAOPUYECKUX  CTEHOK,  ocnabneHHbIX
HeyKpenneHHbIMU OTBEPCTUSIMU OAMHAKOBOrO AMaMeTpa, OOMKEH NPUHUMATLCA pPaBHbIM
HaMMeHbLUeMY U3 Tpex KoappnuneHToB:

.1 KO3(hPMUMEHTY NPOYHOCTU LNNNHAPUYECKNX CTEHOK, OCnabneHHbIX NPOAONbHbIM
pAgOM UMM KOPUOOPHLIM MofiemM OTBEepPCTUA C OAMHAKOBLIM Lwarom (cMm. puc. 2.1.6.2.1),
onpegengemomy no cgpopmyne

9 =(a—d)/a (2.1.6.2.1)

.2 MpvBeOEHHOMY K MPOLOfbHOMY  HanpaBfieHUIo  KO3MMUUNEHTY  MNPOYHOCTU
UMNMHOPUYECKUX CTEHOK, OcnabneHHbIX nonepevHbiM psgoM  Unu  MnofiemMm  OTBepCTUi
C OOuHakoBbIM Lwarom (cMm. puc. 2.1.6.2.1), onpegensemomy rno gopmyrne

¢ =2(a, —d)/ay; (2.1.6.2.2)

Ao
NV

d -
M
N o

-
4 NN
N

IHpodonsvhas oce

Puc. 2.1.6.2.1

.3 NpvBeOeHHOMY K MPOAONbHOMY  HanpaBfeHU  KOIPMULMEHTY MNPOYHOCTH
LUMANHOPUYECKNX CTEHOK, OCcriabneHHbIX NofiemM OTBEPCTUI, PACMNOSIOKEHHbIX B LUAXMaTHOM
nopsiike ¢ paBHOMEPHbIM pacnonoxeHmem oTBepcTun (cMm. puc. 2.1.6.2.3), onpeaensieMomy
no doopmyne

¢ = k(a, —d)/a,, (2.1.6.2.3)
rae d — puameTtp OTBepCTUsi NMOA BBarbLOBbIBAEMblE TPYObl MM BHYTPEHHUN AnaMeTp MpUBapHbIX
TPyO 1 BbICaXXEHHBIX LUTYLLEPOB, MM;
a  — Lar Mexay LueHTpamu OBYX COCEeQHUX OTBEPCTUI B NPOAOSIbHOM HaNpaBneHnn, MM;
a; — lWar Mexay LeHTpamu OBYX COCEeAHMX OTBEPCTUI B MOMNEPEYHOM (OKPY>KHOM) HanpaBrieHun
(MpuHMMaeTCsa No Ayre cpefHen OKPY>XHOCTU), MM;
a, — Lar Mexagy UeHTpamu ABYyX COCeAHMX OTBEPCTUN B KOCOM HamnpaBfieHun, MM, OnpeaensieMbli
no copmyrne
Ay = 4/ lZ + lz,

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

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

k — ko3dhuLUmeHT, onpeaensemMbli no T1abn. 2.1.6.2.3 B 3aBMCMMOCTM OT 4 /L.
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Puc.2.1.6.2.3
Tabnuuya 2.1.6.2.3
L/l k L/l k L/l k L/l k
5,0 1,76 3,5 1,65 2,0 1,41 0,5 1,00
4.5 1,73 3,0 1,60 15 1,27 - -
4,0 1,70 2,5 1,51 1,0 1,13 - -

MpumeyaHune. MNpomexyToyHble 3HaYEHMs k onpeaensTca MHTepnonsumen.

2.1.6.3 Ecnun Bpggax unm nonsx OTBEPCTUA C paBHOMEPHbLIM LUAroM WMETCS
OTBEPCTMSA pasHbIX gMaMeTpoB, TO B dopmynax (2.1.6.2.1), (2.1.6.2.2) n (2.1.6.2.3) an4a
onpegeneHnss KoapduuMeHTa MpPOYHOCTU BMeECTO d cregyeT MpuvHUMaTb cpegHee
apudmeTnyeckoe AnameTpoB ABYX HANBONbLUNX OTBEPCTUN, PACMONIOKEHHbIX PAAOM.

Mpn HepaBHOMEPHOM Llare OTBEPCTUN OAMHAKOBOrO AuameTtpa B opmynax pans
onpeaeneHnst KO duUMeHTa NPOYHOCTM cnegyeT NPUHMMAaTh HauMEeHbLUNE 3HaAYeHnsa a, a,
na,.

2.1.6.4 Ecnu otBepcTMe NpOXOAUT Yepe3 CBapHOW LWIOB, UMW pPacCTOsiHAE MeXay
KpPOMKOW Brivkanlero K CBapHOMY LUBY OTBEPCTUS U LEHTPOM CBapHOro wea mMeHee 50 mm
NN MEeHee MOSIOBUHbI LUMPUHbI 30HbI HaMbOMbLLUEro MECTHOrO BIMSIHWS Bbipe3a Q, MM,
onpegeneHHoro no gopmyne (2.1.6.4), To B kKadecTBe KO PULMEHTA NPOYHOCTU crenyeT
NPUHUMaTbL Npou3BefeHne  KoadhUUMeHTa MNPOYHOCTM CBAPHOrO  COEAUHEHUA U
KoappmumeHTa NpoOYHOCTM OT ocnabneHus OTBEPCTMAMM. B Criyyasix, KOraa Kpomka
OTBEPCTMS pacrnonoxeHa Ha pacctosiHum 6onee 0,5Q n 6onee 50 MM OT LiEeHTpa CBapHOro
wBa, TO B KayecTBe KOIPUUMEHTA MPOYHOCTM crieayeT npuHUMaTb HauMMEHbLUMA K3
KoathpnuMeHTOB MPOYHOCTM OT ocnabneHns oTBepcTUEM U KO3IUUMEHTA MNPOYHOCTU
cBapHoro wBa. LuprvHa 30HbI Hambonbllero MEeCTHOrO BfWSHUA Bbipe3a @, MM,
onpegensetca no opmyne

Q= VDm(S_ ),

(2.1.6.4)

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

Ons uMnnHOPUYECKUX CTEHOK W BbINYKIbIX AHULL,
Dp=D+swmD, =D, —s.
[0na KOHNYECKMX CTEHOK
Dy, = (Dg/cosa) —sunm D,, = (D/cosa) — s,
roe D, — HapyXHbI gnameTp;
D — BHYTPeHHUN anameTp.
Ona KoHu4eckux cTeHok D n D, GepyTcsi Mo CeveHuio, KOTOpoe MNPOXOAMT Yepe3 LeHTp
ocnabnsioLiero oTBEpPCTUS;
o — Yromn mexay KOHN4eCKON CTEHKOWM W LieHTpanbHOM ocbio (cM. puc. 2.3.1-1).
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2.1.6.5 [Ons OECWOBHbIX UWUIMHOPUYECKNX CTEHOK, He ocrabneHHbIX CBapHbIMA
COEVUHEHUAMM N PAOOM WUNKU NOremM OTBEepCTUN, KOI(PMUUNEHT NPOYHOCTU NPUHUMAETCH
paBHbIM 1. KoadhdmUMEHT NPOYHOCTM BO BCEX CNyYasX AOIMKEH NPUHMMaTbLCA He bonee 1.

2.1.6.6 KoadpdumumeHTbl MNPOYHOCTM CTEHOK, OCNabfieHHbIX OTBEepCTUSMU  MOA
BBanbLOBbIBaeMble Tpybbl, onpegeneHHble no copmynam (2.1.6.2.1), (2.1.6.2.2) n
(2.1.6.2.3), 0OMKHbI NpUHMMaTbLCA He meHee 0,3.

2.1.6.7 [lpn wn3roToBNeHUM LUIMHOPUYECKUX CTEHOK W3 FINCTOB pPas3HOW TOMLLMHBGI,
COEAUHEHHbIX MPOAONbHBIMA CBapHbIMWU LUBAMW, pacdeTbl TOSLWUHbI CTEHOK [OSKHbI
Npou3BOANTBCS AN KaXA0ro nMcTa ¢ y4eToM ocrnabneHum B HUX.

2.1.6.8 [Ona Tpy® CNpoOAOnbHBIM CBapHbIM LBOM KO3(PPUUMEHT MNPOYHOCTMU
BblGMpaeTca cornacHo 2.1.6.1.

2.1.6.9 KoappmumeHTbl NPOYHOCTU LINNNHOPUYECKNX, KOHUYECKUX CTEHOK U BbIMYKIbIX
AHWLL, ocnabneHHbIX OOUHOYHBIMU Bblpe3amMu, AOMKHbI ONpeaendaTbes no opMynam:

O55 OAVHOYHBIX HEYKPENIEHHbIX BbIPe30B

2

Qo = 204175 (2.1.6.9-1)
Ona O AMHOYHbIX YKpeniieHHbIX BbIpe30B
Poy = Poy(1 + —2L) (2.1.6.9-2)
oy ol 2(s-0)Q”’
roe Yf — cymMMa KOMMEHCUPYIOLLUX Nlolwanen ykpenneHuin, Mm2, onpegensemast cornacHo 2.9;
d — [JuameTp Bbipesa, MM;
s — TOSNLWMHA CTEHKN, MM;
c — npwubaBka Ha KOppPo3uo, MM, NpMHMMaemas cornacHo 2.1.7;
Q — onpegenseTtca cornacHo 2.1.6.4.

2.1.6.10Mpn onpegeneHMnm  AONYCTUMbIX  TOMLWWH  CTEHOK  LUIIMHOPUYECKUX,
cheprnyeckmx, KOHUYECKUX 3IIIEMEHTOB W BbINYKMbIX [OHUL, B KayecTBe pacyeTHOro
KoaddpuumeHTa NpPoOYHOCTU NPUHUMAETCHA MeHbLUEe U3 3HAYEeHUI, onpederieHHbIX Ang psaaa
UM Nons  HeyKpenmneHHbIX OTBepcTuMh, cornacHo 2.1.6.2—2.1.6.7 W OANHOYHbIX
YKpernmneHHbIX UNu HeyKpensieHHbIX OTBEepCTUIA, onpeaeneHHbIx cornacHo 2.1.6.9.

2.1.6.11 KoahbmuMEHT NPOYHOCTUN MAOCKUX TPYOHbIX peLleToK AOSMKEH onpeaendaTbcs
ANda TaHreHUnanbHoro 1 pagmansHoro waros no gopmyne (2.1.6.2.1); Ans pacyeTta TOMLLUHBI
TPpYyOHON pelleTkn AOMKHO NPUHUMATLCA MEHbLLEE N3 3TUX 3HAYEHUN.

2.1.7 TpnbGaBKK K pacH4eTHOW TOJLUMHE.

2.1.7.1 Bo Bcex cny4asix, korga npubaska K pacHeTHOM TOMLNHE CTEHKU HE OrOBOpeHa
ocobo, OHa [JormKkHa npuHMMaTbCa He MeHee 1 MM. [Ana cTanbHbIX CTEHOK TOMLWMHOM
6onee 30 MM, CTEHOK, U3rOTOBIEHHbIX U3 LIBETHbIX MUIM BbICOKONIENMPOBAHHbLIX MaTepranos,
CTOMKUX K BO3OEWCTBMIO KOPPO3MM WU UMEKLMX 3aluUTHOE MOKpbiTUe, npubaBka K
pacyeTHON TOSMLWMHE MOXET BbITb CHUXKEHA 0 HYnS.

2.1.7.2 [Ons TennoobMeHHbLIX annapaTtoB W COCYAOB Mo4 [AdaBfieHMEM, KOTopble
HeOOCTYMNHbl A5 BHYTPEHHEro OCMOTpPa WU CTEHKU KOTOPbIX MNOABEPXEHbl CUMbHOW
KOppo3un nnu nsHocy, no tpebosaHunto Pernctpa npnbaska ¢ MOXeT ObITb YBENMYEHA.
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2.2 UWMNNHAPUYECKUE, COEPUYECKHUE JJIEMEHTBI U TPYBbI

2.2.1 3JneMeHTbl, NOABEpPXEHHbIE BHYTPEHHEMY AaBEHUI0.

2.2.1.1 TpeboBaHusl, ykasdaHHbIE HWXE, AEUCTBUTENbHbI AN CreayoLWmnX YCIIOBUN:

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

npv D, /D < 1,7 — ansa Tpy6;

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

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

2.2.1.2 TonwmHa s , MM, UWIMHOPUYECKMX CTEHOK W Tpy® AorkHa ObiTb
He MeHee onpegensaemMon no opmyne

_ Dap

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

2.2.1.3 TonwmHa cdepudecknx CTEHOK [AOofkKHa OblTb He MeHee onpeaensieMomn
no doopmyne

Dgp

= (2.2.1.3-1)
40@+p
nnm
=22 4 (2.2.1.3-2)
40¢-p

O0o3HayeHus Te xe, YTon B 2.2.1.2.

2.2.1.4 TonwuHa cdepuyecknx u UUIIMHOPUYECKMX CTEHOK W Tpyb, HeszaBMCUMO
OT pe3ynbTaToB, NOMy4YeHHbIX No dopmynam (2.2.1.2-1), (2.2.1.2-2), (2.2.1.3-1) n (2.2.1.3-2),
JormkHa ObITb HE MeHee:

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

.2 12 MM — anga TpyOHbIX PeLEeTOK C pa3BanbLoBbiBaeMbIMU Tpybamu ¢ pagnanbHbIM
pacrnonoXXeHnem OoTBEPCTUN;

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

4 yKasaHHbIX B Tabn. 2.2.1.4 — ons Tpyo.

TonwmHa cTeHOK Tpyb, oborpeBaembix rasamu c Temnepatypon Bbiwe 800 °C,
JOImKkHa ObITb He bonee 6 MM.
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Tabnuuya 2.2.1.4
D,, MM S, MM D,, MM S, MM
<20 1,75 >95 <102 3,25
>20<30 2,0 >102<121 3,5
>30<38 2,2 > 121 <152 4,0
>38<51 2,4 > 152 <191 5,0
>51<70 2,6 > 191 5,4
>70<95 3,0
MpnmeyaHune. YMeHbLUEHNE TOMLLMHbI CTEHKMW, BbI3BaHHOE M3rMbom unu pasgaden, cnegyet
KOMMNEHCMpoBaTb NpmubaBkamMu.

2.2.1.5 MwHumanbHas TONWWHA CTEHOK TPpyO M3 LBETHbIX CNIIaBOB W HepXXaBeroLlen
cTann MoxeT ObiTb NPUHATA MEHbLLEN, YeM yKa3aHo B 2.2.1.4, HO He MeHee onpeaeneHHom
no popmynam (2.2.1.2-1), (2.2.1.2-2), (2.2.1.3-1) n (2.2.1.3-2).

2.2.2 dnemeHTbl, NogBepXeHHbIe HapYyXHOMY AABIEHUIO.

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

2.2.2.2 TonwuHa s, MM, ragknx LUINHOPUYECKNX CTEHOK C XXECTKUMWN dfIEMEHTaMU UK
6e3 HMX, B TOM YnUCrie rmagKkux xxaposblx Tpyb KOTNOB, AoMmkHa ObiTb HE MEHee onpeaensemMon
no doopmyne

50(B++/B2+0,04AC
5= NENWERMD 4, (2.2.2.2-1)
- o Dm. 3Dmy. -
rae A =200 o A+DA+=5) (2.2.2.2-2)
B =p(1+52); (2.2.2.2-3)
C =0,045pD,,; (2.2.2.2-4)
D — pacyeTHoe gaernieHne (cMm. 2.1.2), MMa;
D,, — cpepHvi gnameTp, Mm;
o — ponyckaemoe HanpsbkeHue (cm. 2.1.4.6 n 2.1.5.3), MlMa;
c — npubaeka (cM. 2.1.7), Mm;
l

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

B kayecTBe XeCTKNX 3IEMEHTOB MOTYT NPUHNMATBLCA TOPLEBbIE AHULLA, NPUCOEANHEHNS
XapoBon TpyObl K AHWLLAM U OFHEBOW Kamepe, a Takke KofbLa XXeCTKOCTM, MoKasaHHble
Ha puc. 2.2.2.2, n NoA06HbIE KOHCTPYKLNN.

s, > 2s

h>5s

Punc.2.2.2.2
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2.2.2.3 TonwmHa CTEHOK S, MM, BOMHUCTbIX XapoBbIX TpyO AomkHa ObiTb HE MeHee
onpegensiemon no copmyne

LS (2.2.2.3)

20

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

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

— npubaeka (cM. 2.1.7), mm.

a0 o
|

2.2.2.4 Ecnu gnvHa npsMoro y4acTtka BOMTHUCTOM XapoBOoW TpyObl OT CTEHKWN NepeaHero
OHULA 0O Havana NepBOoK BOSHbI MPEBLILIAET ASIMHY BOJSTHbI, TOSLMHA CTEHKN 3TOrO y4yacTka
DOMKHa onpeaenartbcsa no dopmyne (2.2.2.2-1).

2.2.2.5 TonwwmHa rnagkom xapoBon Tpyobl 4ofmkHa ObiTb HE MeHee 7 1 He 6onee 20 Mm.
TornuwmHa BOSTHUCTOM XapoBon Tpybbl formkHa ObiTb He meHee 10 1 He Bonee 20 MM.

2.2.2.6 nagkue xapoBble Tpybbl gnuHon po 1400 MM, Kak npaBuno, MOryT
BbINONHATLCA 6€3 KoneL, >XeCTKOCTH.

Mpn Hanuunn B KOTNE ABYX U Bornee apoBbix TPYO KOmbLA XECTKOCTU CMEXHbIX Tpyb
He OOIKHbI fieXxaTb B OAHOW MIOCKOCTH.

2.2.2.7 OTBepcTMsi U Bblpe3bl B UUITMHAPUYECKMX N CPEPUYECKMX CTEHKaxX nognexar
YKpenneHuio cornacHo 2.9.

2.2.2.8 TonuwwmHa s;, MM, S-0bpasHbix Koney (cM. puc. 2.2.2.8), COEaNHSIIOLNX TOMKK
BEPTMKAsbHbIX KOTMNOB C ob6eyankamn M HeCyLmMx BepTuKalnbHble Harpysku, AormkHa ObiTb
He MeHee onpeaendemon no opmyne

51222 \/pD;(D; — Do) + 1, (2.2.2.8)

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

1 — He MeHee YeTblpex oTBepcTuin 10, paBHOMEPHO pacnpeferneHHbix No obevaike
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2.3 KOHNYECKUE 3JIEMEHTbI
2.3.1 TonuwwmHa CTEHOK S, MM, KOHUYECKNX 3NIEMEHTOB, NOABEPXXEHHbIX BHYTPEHHEMY

AaBMeHnIo, JOIMKHA ObITb HE MEeHee onpeaensaemMon No opmynam:
1 npna<70°

s=2ePY 4 ¢ (2.3.1.1-1)
40¢

n

s=—2P 1 4. (2.3.1.1-2)
20—Dp cosa

2 npua>70°

s=03[D,— (r+ s)]\/%gzo +c, (2.3.1.2)

— pacyeTHbIi gnameTp (cM. puc. 2.3.1-1 — 2.3.1-4), mm;
. — HapyxHbii anameTp (cm. puc. 2.3.1-1 — 2.3.1-4), mwm;
— pac4yeTHoe aaernieHue (cMm. 2.1.2), MMa;
— ko3adhduumeHT chopmbl (cm. Tabn. 2.3.1);
, 04, Oz, 03— yrnbl (cM. puc. 2.3.1-1 — 2.3.1-4), rpag;
— ponyckaemMoe HanpshxeHue (cm. 2.1.4.6), MMMa;
— Kk03hunUMeHT npoyHocTH (cm. 2.1.6);
ans opmyn (2.3.1.1-1) 1 (2.3.1.2) cnegyeT npuHMMaTh KO3 MUUNEHT NPOYHOCTM KOMbLEBOrO
CBapHOro coefuHeHus, a ans gopmynbl (2.3.1.1-2) — NpogonbHOrO CBAPHOIO COEANHEHWUS;
Ans 6ecloBHbix obevaek, a Takke MpU PacnofioKeHWM KOMbLEBOro LiBa OT KPOMKM Ha
paccTosiHuM, npesblwawowem 0,5,/D,s/cosa , KOIMPMULUMEHT MNPOYHOCTU  CBAPHOTO
CcOeQiMHeHns cregyeT NpYHMMaTh paBHbIM 1;
c — npubaska (cM. 2.1.7), Mm;
— paguyc 3akpyrneHus Kpomku (cMm. puc. 2.3.1-1, 2.3.1-2 1 2.3.1-4), mm.

o

B ARRT OLT

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

' 0,01]0,02|003]|0,04|0,06]0,08]|0,10]0,15]| 0,20 0,30 | 0,40 | 0,50
10 14 13]12 |11 )12 /)11 )11 (11|11 |11 |11 ] 11
20 20 {18 |17 |16 |14 |13 |12 |11 |11 )11 |11 | 11
30 27 124|122 |20 (18|17 |16 |14 |13 |11 |11 | 11
45 41 137 1133|3026 |24 (22|19 [18 14|11 ] 11
60 64 | 57 | 51 |47 |40 35 (32|28 |25|20]14 | 11
75 1361171107 95|77 170 /|63 |54 |48 [31]|20] 11

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

Ha pwuc. 2.3.1-1, 2.3.1-2 n 2.3.1-4 | — pacCTossHWEe OT KPOMKM LUMPOKOro KoHua
napannenbHoO o0pasyolen KOHYCHOM obeuvanku, npuHMMmaemoe paeHbiM 10 TonwuHam,
HO He Bonee 1/2 anuHbI 0OpasyloLLen KOHYCHOM 0GeYvarku, MM.

2.3.2 TonwmHa CTEHOK S, MM, KOHMYECKUX INIEMEHTOB, NMOABEPXKEHHbIX HapPYyXHOMY
AaBneHuno, onpeaensieTcs cornacHo 2.3.1 nNpu BbINOMIHEHWUW CREAYIOLWNX YCITOBUNA:

A1 KO3 PULMEHT NPOYHOCTN CBAPHOIO LWBA @ criegyeT NpuHUMaTh paBHbIM 1;

2 npubaeka NpMHMMAETCS PpaBHOM 2 MM;

.3 pacuyeTHbIi gnameTp D., onpegendeTtca no popmyne

p,=%t% 1 (2.3.2.3)

2 cosa’

roe dq, d, — HauBOMNbLUMIA M HAMMEHBLLMWIA OYaMeTpbl KOHyca, MM;

4 npy a < 45° gomkHO ObITb AOKa3aHO, YTO He BO3HUKAeT ynpyrasd BOrHYTOCTb
cTeHok. [asneHve p; , Mlla, npu KOTOPOM BO3HMKAET Yynpyrasg BOrHYTOCTb CTEHOK,
onpegensetca no opmyne

p1 = 26E - 10—6?_16[1001(;—@]2 ,100;_6)’ (2.3.2.4)

roe E = — wmopgynb ynpyroctn, MMa;
l;, — MakcumarnbHasg AnuHa KoHyca Unu paccTosHue Mexay nogkpenneHnamMmn KoHyca, MM.

YcnosBnem OTCYTCTBMSI  YNPYroM BOFHYTOCTM CTEHOK KOHyca 4BRAsieTCa p; > p,
roe p — pacyeTtHoe gaenenue, MlMa.
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2.3.3 CaapHble yrnosble coeaunHeHust (CM. puc. 2.3.1-3) OONyCKakTCA TOMbKO Mpwu
a3 < 30°us < 20 mm. CoeaMHeHMe OOSMKHO BbIMOSHATLCS C MOMOLLLIO [OBYCTOPOHHEN
cBapku. [Ona KoHyCHbIX obeyvaek, y KoOTOpbIX o = 70°, yrnoBble COeOUHEHWUS MOTyT
BbINONHATLCA 6€3 pasgenku KpoOMoK nNpu ycnosum cobntogeHns TpebosaHuin 2.3.2.

lMprMMeHeHne yrnoBbiX COEAMHEHUI AN KOTIIOB HE pekoMeHayeTcs.

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

2.4.1 Mnockne gHULLA M KPbILLKW.

2.4.1.1 TonwuHa s, MM, MNIAOCKMX OHWULL, HEe NOAKPEMSIEHHbLIX CBA3SAMWU, U KpblLeK
(cm. puc. 2.4.1.1-1 — 2.4.1.1-8 n 1.2 npunoxeHusi), 4omKHa OblTb HE MEHee onpeaensemon
no doopmyne

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

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

D.=D-—r; (2.4.1.1-2)

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

p— 2 . -
D.=m /Tm/n)z' (2.4.1.1-3)

D  — BHYTpPEHHWUI uameTp, MM;

r — BHYTPEHHUI pagunyc COMPSXEeHUsa OHULLA, MM;

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

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

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

c — npubaeka (cM. 2.1.7), Mm;

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

Ha puc. 2.4.1.1-1 n 1.1 npunoxeHus | — anvHa UMnMHApPUYEeCcKon YacTu gHULLA, MM.

k=03 k=041
>:{{ k=045
‘ k=041 :
4™ o B T R SN b o\ e -
J D % P p 2 A A E ﬁpD: §
Puc.2.4.1.1-1 Puc.2.4.1.1-2 Punc.2.4.1.1-3 Puc.2.4.1.1-4
D,/D k
1,25 0,6
1,5 0,7
k=035 1,75 0.8
k=053
I fth ’
N ?P n N g{{ T ﬁ L Q% N | ’
D ‘ Ny P oD, / NN - =
8 L D N n (m) Yo '

Puc.2.4.1.1-5 Puc.2.4.1.1-6 Puc.2.4.1.1-7 Pwuc. 2.4.1.1-8
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2.4.1.2 TonwwmHa s, MM, OHWULL, MNOKa3aHHbIX Ha puc. 1.2 NpuUroXeHus, OomkHa ObiTb
He MeHee ornpegeneHHon no dopmyne (2.4.1.1-1). Kpome TOro, AomkHbl cobniogartbes
cnegyoLine ycroBusi:

A ONS1 KPYTbIX OHALL

0,77s1 = s, = =2 (2 —p); (2.4.1.2.1)

o 2

.2 ANs NpsIMOYrofbHbIX AHWULL

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

OcTanbHble 0603Ha4eHus Te xe, Yto B 2.4.1.1.

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

YKasaHHble yCnoBuUsi AENCTBUTENbHbLI AN OHWLW, OMaMeTpPoOM UM C pa3MepamMn CTOPOH
He 6onee 200 MMm.

2.4.2 CTeHKun, nogKkpensieHHble CBA3AMM.

2421 TonwmHa s , MM, MMOCKMX CTeHoK (cMm. puc. 2.4.2.1-2 un 2.4.2.1-3),
NOOKPENNEHHbIX OMMHHBIMA N KOPOTKMMW CBSA3AMM, KHULAMW, CBA3HLIMW TpybGamm wnu
Noao6HbIMM KOHCTPYKUMSIMU, AOMKHA OblTb HE MEeHee onpeaensemMon no gopmyne

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

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

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

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

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

Nnpy HepaBHOMEPHOM pacrnpefeneHun cessen

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

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

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

OcTanbHble 0603Ha4eHUs Te xe, YyTon B 2.4.1.1.

2.4.3 OTOOpTOBKa NIIOCKUX CTEHOK.

2.4.3.1 Tlpn pacyeTtax NIOCKUX CTEHOK U OHULL, OTOOpPTOBKa y4yuTbiBaeTCs, Korga ee
paguycbl He MeHee yKa3aHHbIX B Tabn. 2.4.3.1.

Tabnuuya 2.4.3.1

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

MuHMManbeHbIV paguyc oT6OPTOBKM AOMKEH ObiTb HE MeHee 1,3 TOMLWWHbBI CTEHKN.

2.4.3.2 [OnvHa uunNUHOPUYECKOM 4YacTu | NNockoro oTOOPTOBAHHOrO AHWULLA OOJTKHA
6bITb He MeHee 0,5vVDs (cm. puc. 2.4.1.1-1).

2.4.3.3 [Huwa c pasrpy30yHbIM MasoM JOSMKHbl UMETb paguyc 3akpyrieHusa nasa r
cornacHo 1.2 npunoXxeHus.

2.4.4  YKpenneHue Bblpe3oB.

2.4.4.1 Bblpe3sbl B NNOCKMX CTEHKAX, AHULLAX U KpbIWKaxX AnaMeTpoM Ooree 4veTbipex
TOMWMWH NoAanexar yKpenneHnio NpuBapHbIMy WTyLepamMmu, naTpybkamm, npMapbilamMmn unm
nyTeMm YyBenuyeHuss pacyeTHOW TONWMUHbLI CTEeHKW. Bbipesbl [OSMKHbI pacronaratbes
OT KOHTYpa pacyeTHOro gMameTpa Ha paccTtosHUM He MeHee 1/8 aToro guameTpa.




lNpasuna knaccugukayuu u NMocmpouKu MOPCKUX cydos (4acmpb X)

36

2.4.4.2 Ecnn dakTnyeckas TonwmHa CTEHKU bonble Tpebyemon
dopmynamun (2.4.1.1-1) n (2.4.2.1-1), makcMmanbHbli guameTp d, MM, HEYKpenrsiemoro
Bblpe3a JOSMKeH onpeaensatbcs no gopmyne

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

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

Pasmepbl, MM, YyKpennsawwmx 9nemMeHToB (WTyuepoB W naTpyOKOB) [OIMKHbI
yOOBMNETBOPATL YCIOBUIO

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

OcTanbHble 0003Ha4YeHUsa Te Xe, YyTon B 2.4.4.2.
2.4.4.4 PacueTtHas BbicoTa hy U h,, MM, YKPEMALWNX 3SMEMEHTOB (LWUTYLEPOB U
natpy6koB) (cM. puc. 2.4.4.3) [OMmMKHbI onpeaenaTees no opmyne

hy(hy) < /(@ + 5,)s5,. (2.4.4.4)

O0o3HavyeHus Te xe, YTon B 2.4.4.2 n 2.4.4.3.
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2.5 TPYBHbIE PELWWETKHN

TonwwuHa S1, MM, NJNOCKMX pr6HbIX peweTokK TEennoobMeHHbIX annapartos

AorkHa 6bITb HE MeHee onpeaensieMon no opmyne

Sy = 0,9kDB\/% +c, (2.5.1)

rae p
o

o

— pacyeTHoe aasrnieHne (cMm. 2.1.2), MMa;
— ponyckaemoe HanpsixeHue (cM. 2.1.4.6), MlMa.

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

npubaska (cm. 2.1.7), Mm;

KO3MMPULUMEHT, 3aBUCALLUMIA OT OTHOLUEHWS TOMLWUHBLI S KOpryca K TOMNWuMHe s; TpybHown
peLeTku (s/sq).

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

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

BHYTPEHHUI AnameTp Kopryca, Mm;

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

k
0,5

0,45 \

0,40 \

0,35
02 04 06 08 10y

Puc. 2.5.1
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2.5.2 KoadpdurumeHT npoyHoctn TpybHon peweTtkm npu 0,75> d/a >0,4 n Dg/s; =40
onpepenseTcs:
Npv pacnornoXeHUn OTBEPCTUI NO PABHOCTOPOHHEMY TPEYrONbHUKY

@ = 0,935 —0,65d/a; (2.5.2-1)

npn KOpMAOpHOM U LLAXMAaTHOM PacCronoXXeHnun

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

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

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

PacnonoXeHnn No KOHLEHTPUYECKUM OKPYXXHOCTAM), MM.

2.5.3 CooTHoweHMe pasmepoB TPYOHbIX peweTok d/a n Dg/s; AOIMKHO HaxoguTcs
B AManasoHe, ykazaHHoM B 2.5.2. [lonyckaeTtcsa oTHoweHune d/a = 0,75 ... 0,80, HO npn aToM
TOMWMHA TPYOHbIX peLleToK, BbluMcreHHass no popmyne (2.5.1), OomKkHa yOOBMETBOPSATb
yCroButo

fmin 2 5d, (2.5.3)
roe fmin — MMHUManbHO AOMYCTUMOE ceveHne TPYBHOM NOCKN B MOCTUKE, MM2,

254 TonwuHa TPYOHbIX peLueToK c pa3BasibLlOBaHHbIMU Tpybamu,
kKpome dopmynbl (2.5.1), gomkHa onpegenaTbcs no opmyne

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

BanbuoBoYHble  coeguHeHMst  TPYOHbIX  peweToK  AOMKHbl  Takke  oTBeYaTb
TpeboBaHuam 2.10.2.2, 2.10.2.3 1 2.10.2.4.

2.5.5 Ecnun TpybHble pelleTkn nogkpensieHbl NpMBapHbIMM UM pa3BasibLOBaHHbIMU
Tpybamu, koTopble oTBevalT TpeboBaHmsam 2.10, TO pacyeT TakMx peLleToK MOXeT
NPOM3BOANTLCS CorfiacHo 2.4.
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roe p

< a6 L
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a
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2.6 BbIMYKIbIE AHULLA

TonwwmHa s, MM, BbINYKIbIX MYXUX OHULW, U OHULL, C BbIpe3aMu, NOABEPKEHHbIX
BHYTPEHHEMY WINN HApPYXHOMY AaBneHuio (cMm. puc. 2.6.1), gomkHa OblITb He MeHee
onpegensemon no popmyne

+c, (2.6.1)

pacyeTHoe gasrieHve (cM. 2.1.2), MMMa;

HapyXHbIi AnameTp gHULWA, MM;

KO3 PMLMEHT NpoYHOCTU (CM. 2.1.6);

ponyckaemoe HanpsbkeHve (cM. 2.1.4.6), MMa;

KO DULUMEHT POPMbI, 3aBUCALLMIN OT OTHOLLEHWS BbICOTbI AHULLA K HAPY>XHOMY AMameTpy U
OT XapakTepa ocnabnenus gHuiia, seibupaemsiii no Tabn. 2.6.1.

Ona gHvw, anaunTudeckon n kopoboson opmbl R, ABNSETCA HavMbOMbLUMM paguMycoMm
KPVBM3HBI. [NA MpPOMEXYTOYHbIX 3HaveHun hg/D, un d/\/D_as koappmumneHT opmbl y
onpegenseTca nHTepnonsumen.

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

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

npubaska, NpuHMMaemas paBHOW:

2 MM — Npu BHYTPEHHEM AaBneHnu,

3 MM — Mpu Hapy>XHOM AaBrneHunm.

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

6onbLUMI pa3Mep HeYyKpenneHHoro Bbipesa, MMm.

O603HavYeHns1 aNeMEHTOB OHML, NpuBeAEeHbI Ha puc. 2.6.1.

2_‘_0;1% >d >0,1D,
Z L]

3 L
Crs | R Ry

b
D
Puc. 2.6.1
Tabnunuya 2.6.1
KoachdumumeHT bopmbl y
y —nons Y4 — ONS1 BbINYKIOM YacTu AH1LWA Yo — Ans
h 9 ~
dopMa BbINyKIbIX gHauL | % painoHa C HeyKpennsiemMbIM1 Bblipesamu, BbINYKION YacTu
D, | ot6opToBKM Ans KOTOPbIX COCTaBnseT: Axuila
AH1LWa v ans yDa$ C yKpenseMbimMm
rnyxux gyt | 0,5 1,0 2,0 3,0 40 |50 Bblpe3amu
DMAMNTAIECKAs UiTw 0,20 2,9 20 | 29 | 37 | 46 | 55 |65 2,4
kopoboBasi c R, = D,
DIIMNTUYECKAs UK 0,25 2,0 20 | 23 | 32 | 41 | 50 |59 1,8
Kopobosasic R, = 0,8D,
Cdbepuyeckas ¢ 4,3
R, = 05D, 0,50 1,1 1,2 1,6 2,2 3,0 3,7 5 11
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2.6.2 opmyna (2.6.1) p[encTBuTenbHa MNpU  YCrOBUM BbINOSIHEHWST  CREAYHOLMX
COOTHOLLEHWH:

hq/D, = 0,18;

(s —c¢)/D, = 0,0025;

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

[ <150 mm;

[=25mMmnpu s < 10 Mm;

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

2.6.3 [log rmyxum nogpasymeBaeTcs AHWLLE, He MMmelollee BbIpe3oB, WU OHULLE
C Bblpe3aMu, pacrnofioKeHHbIMU Ha paccTosiHUM He MeHee 0,2 D, OT HapyXHOro KOHTypa
UMAMHOPUYECKON YacTh, AuMameTp KOTOpbIX He npeBbiaeTr 4 s, Ho He 6onee 100 mm.
B paioHe OTOOPTOBKM OHMLA OOMYCKAlTCA HEeyKpennsieMble Bblpe3bl ANamMeTpoM
MeHee TOrLLUHbI, HO He bonee 25 mM.

2.6.4  TonwmHa CTEHKM BbINYKIIbIX AHWULL, OTHEBbIX KAMEpP BEPTUKATbHbIX KOT/IOB MOXET
paccuuTbiBaTbCA Kak ANA rAyxXuMx AHWULLL Takke B Criydae MNpOXOXAEHWUs 4Yepes AHuLLe
BbIXOOHOro naTpybka gbiMoxoaa.

2.6.5 [ns BbINyKMbIX OHWULL, 38 UCKITIOYEHNEM YYTYHHbIX, MOABEPXXEHHbLIX HAPYKHOMY
OaBneHnio, Heobxoaumo NpoM3BOAUTL  MPOBEPOYHbIA  pacyeT Ha  YCTOMYMBOCTb
MO OTHOLLEHWIO

36,6E; (s—c)?
RZ  100p

> 3,3, (2.6.5)

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

OcTtanbHble 0603Ha4YeHUs1 Te e, YTo n B 2.6.1.

Tabnuua 2.6.5

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

2.6.6 MwuHMManbHas TOMWWHA CTEHKU CTanbHbIX BbIMYKMbIX OHUL, AOMMKHA ObiTb
He meHee 5 MM. [1na AHULL, M3rOTOBMEHHbIX U3 LIBETHbLIX CNaBOB U Hep)XaBelolen cTanm,
MUHMMarbHas TOMWMUHA CTEHKN MOXET BbITb YMEHbLUEHA.

2.6.7 EcnuB pesynbTaTe pacyeTa, BbINOMHEHHOrO B COOTBETCTBUM C 2.9.2, TpebyeTca
YKpenneHne Bblpe30B B BbINyKMbIX AHWLWAX, OHW [OOSDKHbl  BbIMNOMHATLCA  COrfacHoO
TpeboBaHuam 2.9.3.
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2.7 TAPEJIbYATbIE OHULLA

2.7.1 TonwwmHa s, MM, rIyxoro TapensyaToro gHuwa (cm. puc. 2.7.1), noaBep>XeHHoro
BHYTPEHHEMY AaBrieHunto, AoMKHa ObiTb HE MeHee onpeaensemon no popmyne

s=(3pD)/o +c, (2.7.2)
roe p — pacyeTHoe gaBrnienve (cM. 2.1.2), MMMa;
D  — BHYTPeHHW/ AuvameTp draHua AHWLE, NPUHMMAEMbIA paBHbIM BHYTPEHHEMY AuaMeTpy
Kopnyca, MM;
— [ponyckaeMoe HanpshkeHue (cM. 2.1.4.6), MIMa;
¢ — npubaska (cM. 2.1.7), Mm.

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

r , 7
[ D

Puc. 2.7.1

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

2.8.1 TonwnmHa CTEHKU s , MM, NPSAMOYrofbHbIX Kamep (cMm. puc. 2.8.1-1),
NOABEPKEHHbIX BHYTPEHHEMY [OaBfeHuio, [[OMMKHA OblTb He MeHee onpegensemon
no dpopmyne

s=—Pt 4 / 25k (2.8.1-1)
2,520¢4 1,260¢,

roe

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

n  — 1/2 wWnpuHbI Kamepbl B CBETY CTOPOHbI, MEPNEHANKYNAPHON K paccyMTbIBAEMON, MM;

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

©; N @, — KO3(PDUUMNEHTbI MNPOYHOCTU Kamep, OcrabrieHHbIX OTBEPCTUAMU, oOrnpeaensieMble
cneaytoLmm obpasom:

@, — no copmyne (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 WWpKWHbLI Kamepbl B CBETY paccyMTbIBAEMOW CTOPOHbI, MM;

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

Ansi cpeHen NMMHUM CTOPOHbI Kamepbl

_1m?+4n®  m?,

k== (2.8.1-3)
ANsA psagoB OTBEPCTUN UM NPOAOIbHBIX CBapHbLIX COeAMHEHUI
3 3 2,72
— 1im’+n® m +ll. (2.8.1-4)
3 m+n 2

Mpyn nomnyyeHun no ykasaHHbIM OpMynaM BEMWYMH € OTpULATENbHBIM  3HAKOM

NpUHMMaeTCst X abConTHOE 3HAYEHNE;

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

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

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

ok
0 ,ke

/

m

Punc. 2.8.1-1 Puc. 2.8.1-2
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2.8.2 Ecnu B kKamepax gonyckaroTcs yrroBble CBapHble COeANHEHUS, TOSLLMHA CTEHKN
Taknx kamep AormkHa ObITb HE MeHee onpeaensemMon no dopmyne

Vm2+n?2 4,5k
s="2 + el (2.8.2-1)
2,520¢4 1,260,
roe k, — pacyeTHbI ko3ULMEHT AN M3rMbatolero MoOMeHTa Ha KpoMkax, MM2, onpefensieMbiii
no dopmyne
1m3+nd
ke = 7 (2.8.2-2)

OcrtanbHble 0603Ha4YeHna Te xe, YyTo u B 2.8.1.

2.8.3 Paguyc 3aKkpyrneHus CTOPOH NPSIMOYrOfibHbIX Kamep AofmkKeH ObiTb
He MeHee 1/3 TONWWHbI, HO He MeHee 8 MM. MuHMManbHas TOMWMHa CTEHOK Kamep noA
pas3BarnbLoBbiBaeMble Tpybbl AomkHa ObiTb HEe MeHee 14 mm. LUnpuHa nepemblyek Mexay
OTBEPCTMAMU [OOMmkHa OblTb He MeHee 0,25 wara wMexagy UeHTpamMu OTBEPCTUN.
TornuwMHa CTEHOK B panioHe  3aKpyrfeHust OoibkHa OblTb  He MeHee  onpenerieHHom
no cpopmynam (2.8.1-1) n (2.8.2-1).
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2.9 YKPEMJIEHUE BbIPE30OB B UMITUHOPUYECKUX, COEPUYECKUX
N KOHUWYECKUX CTEHKAX U BbINYKNbIX AHALLAX

29.1 OO6Lwwue nonoxeHus.
2.9.1.1 [lMpumeHNTENBLHO K HacToAwMM [lpaBunam Bblpe3bl MOAPa3nAeNATCa Ha
cnegyowme:

.1  Bblpesbl, YyKpennsiemble C NOMOLLbI ANCKOOOpPasHbIX MpPMBAPHbBIX HaKagok
(cm. puc. 2.9.1.1.1);

.2 Bblpesbl, YKpennsemble C NOMOLLbI0 MNpuMBapHbIX TPy6oobpasHbIX 3NEeMEHTOB:
LWITYLEepoB, BTYNOK, NaTpybkos, oT6OPTOBOK 1 T.M. (cM. puc. 2.9.1.1.2-1 — 2.9.1.1.2-3);

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

h " 2 e § \%

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

Punc. 2.9.1.1.2-1 Punc. 2.9.1.1.2-2

.3 Bblpesbl, YKpennsemble ¢ NOMOLLbI KOMOMHaUU NOAKPENEHNN, NEPEYNCTIEHHbBIX
Bbiwe (cMm. puc. 2.9.1.1.3);

.4 Bblpe3bl, HE UMEIOLLME YKPEMMSIOLNX 3NIEMEHTOB (LUTYLLEPOB, BTYSOK, NaTpyobKoB,
OTOOPTOBOK M AUCKOOOpasHbIX  NPUBAPHbIX  HAKNadoK), T.e.  HEYKpenneHHble.
Pa3mepbl HeyKpenneHHbIX BbIPE30B HE AOMMKHbI NPEBLILWATL yKasaHHble B 2.9.2.
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5
5 br
i "—""/’—-w\'
d,
d;
Ju d

N
b
s 5 By - fur b
Pwnc. 2.9.1.1.2-3 Puc.29.1.1.3

2.9.1.2 Matepmanbl YKpennseMon CTEHKU W YKPEnnsoWmnX 33MEMEHTOB OOITKHbI
No BO3MOXHOCTHU UMeTb OANHaKOBbIE NPOYHOCTHbIE XapaKTEPUCTUKN.
Mpn ncnonb3oBaHWUM ANA yKpenneHWn matepuana, NPOYHOCTHbIE XapaKTePUCTUKU KOTOPOro
HWXe, YeM y MaTepuana yKkpennsaemMon CTEHKW, Mnowiaib yKpennsawwmx cevyeHun O0ShKHa
ObITb yBENMYeHa NPOMOpLMOHANbHO OTHOLUEHMIO [OMYCKAEMOro HanpsbkeHus martepuana
YKpEnnseMon CTEHKU K AOMYyCKAaeMOMY HanNpshKeHUI0 MaTtepmana ykpennsoLwero afnemMeHTa.
Bonee BbicOkasg NPOYHOCTb YKPENnnawwero aremMeHTa He JO0IMKHA  YYUTbIBaTbCH
npu pacyeTax.

2.9.1.3 Kak npaBuno, BbIpe3bl B CTeHKax AOJMKHbl pacnonaraTtbCsd OT CBapHbIX
COEANHEHUI MO KpanHEN mepe Ha paccTosdHun 3s (rae s — TONWMHa YKPENNsaeMon CTEHKN),
HO He MeHee 50 MM. pK pacnonoXeHnn BbIPE30B OT CBAPHbIX LLUBOB Ha PACCTOAHUN MEHbLLE
yKa3aHHOro Bblle, KO3 UUNEHT NPOYHOCTM SOIMKEH NPUHUMATBLCA cornacHo 2.1.6.4.

2.9.1.4 MwvHuManbHas TOMWMHA CTEHOK YKpennswowmx TpybooOpasHbiX 311eMEHTOB
(naTpybkoB, BTYMOK, LWTYyLEpPOB), MNPUBapuUBaeMblX K CTEHKaM 3fieMEeHTOB KOTIIOB,
TennoobMeHHbIX annapaToB 1 COCYL40B NOA4 AaBMeHUEM, AOMMKHA, KakK NpaBumo, NpuHNMaTbCs
He MeHee 5 MM.

2.9.1.5 MakcumanbHaa TonwmHa TpyboobpasHOro anemMeHTa WNU  HaKMagku,
NpUHUMaeMas npu pacyeTtax yKpenneHun, Kak npaBuno, He JOSMKHa NpeBbIlaTh TOMNWNHbI
YKpEennsemMon CTEHKU.

[onyckaeTcd npuUMeHeHue YKpennsawwWmnx 3SreMeHTOB TOMWMHOW [0 AOBYX TOSLWMH
YKpennaemMon CTEHKU, ecrnin 3TO onpefenseTcsd TEXHONOMMYeCKUMU HyXaamMu, HO B pacyeTe
YKpenneHnn gaHHoe YTOrLWEHNE He yYnTbiBaeTCs.

2.9.2 Hambonbwun gonyckaembl AuaMmeTp HEYKpensieHHOro Bbipesa.

OavHO4YHBIM cuMTaeTCs Bbipe3, KPOMKa KOTOpPOro yAaneHa OT KPOMKW OGrivpkanwero
Bblpe3a Ha paccTosiHue He MeHee 2(Q, rae Q — WwuprHa 30HbI HaMbOMbLIEro MeCTHOro
BNUSHUA Bbipe3a, onpeneneHHas no dopmyne (2.1.6.4).

Hanbonbwuii  gonycTumbin - AMaMeTp  OOUHOYHOTO  HEYKPEMSEeHHOro  Bblpesa
B UUITMHOPUYECKMX, CPeprUyYecKnX U KOHMYECKUX CTEHKAX U BbINYKMNbIX AHULLAX onpeaenseTcs
no dpopmyrne

do = (2/[@ox] — 1,75)0Q, (2.9.2-1)

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

ANSA UMNUHOPUYECKOW CTEHKN

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

A58 9NNUNConaHbIX, TopocdepudecKknx n nonyccbepwqecmx AHnLY

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

4(s-c)o

OnAa KOHNYeCKNUX CTEHOK

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

c —  ponyckaemoe HanpsbkeHue, Mla;

hq —  BbICOTA BbIMYKINOW YacTu AHWLA, MM;

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

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

2.9.3 YKpenneHue BbIpe30B.

2.9.3.1 [pwn ykpenneHnn oguHOYHbIX BbIPE30B B LUSIMHAPUYECKNX, KOHUYECKUX CTEHKaX
1 B BbINYKIbIX AHMLLAX CYMMa KOMMNEHCUPYIOLLMX Nowaaen nogkpenneHni Y f gomkHa 6biTb
6onbLie Heob6xoaMMON NNoLaan NoKPenneHns fy:

Xr=fut+fuitfutfctfz>fo (2.9.3.1)

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

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

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

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

fo — MuHMManbHO Heobxoaumas Nnowazb NogkpenneHus, onpegensemas cornacHo 2.9.3.5.

2.9.3.2 3HayeHMa  KOMMeHcupywwmx nnowagen TpyboobpasHbiXx  3INEMEHTOB
(wWTyuepoB) onpeaenstoTca No cnegyowmm dopmynam:
ANA HAapY)XHOM YacTun Tpy6oobpa3HOro NoaKPEnnsIoLWero anemeHTa

fir = 2ho(Sy- — Sor — €), MM?, (2.9.3.2-1)
ONs BHYTPEeHHeN YacTtu TpyboobpasHOro NoAKpennsoLwero aneMeHTa
fun = 2hm(sy — ), MM2, (2.9.3.2-2)
roe s, — TOMWMHa CTeHKkM TpyboobpasHoro anemeHTa, MM, MNpPUHMMaemasi Mo YepTeEXY C y4eToMm
pekomengauun 2.9.1.5;
Sor — MWHMMAarnbHas pacyeTHasi TomuHa CTeHku TpyboobpasHoro asnemeHTa, onpegensiemas
B cooTBeTcTBMM € 2.2.1.2 npu ¢ = 1,0 u ¢ = 0, Mm;
¢ — npubaBka Ha KOppo3uto, MM (cM. 2.1.7);
hy — BbICOTa HapyXHOM 4actTn TpyboobpasHOro anemeHTa, MM, KOTopas AOfKHa MpPUHMMAaTbCA

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

ho = 1,25\/(dg — 5,) (S, — ©); (2.9.3.2-3)
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roe d, — HapyxHbln gnameTp Tpyb6oobpasHoro anemMeHTa, Mw;
h,, — BbICOTa BHYTPEHHeW YacTu TpyboobpasHoro anemeHTa, MM, KOTopas AOMMKHA NPUHUMATLCS
Mo YepTexy, BTOM Cryyae, €CnM OHa He MpeBblllaeT BeNWYMHY, OMnpeaeneHHYo
no cpopmyne

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

2.9.3.3 3HauyeHue KOMMEHCUMpYHOLIMX Mnowagen AuckoobpasHOM NOAKpennsoLwen
Haknagku onpegensieTcs no gopmyne

fu = 2b,s,, (2.9.3.3)

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

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

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

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

fo = 2hg1(Sg — Sgg — €) + 2(hg — hy)(Sy — Sor — €), (2.9.3.4-1)
rae hyg, ¢, Sor, S, — TO Xe, 4YTO M AnsA dopmynbl (2.9.3.2-2);
hz; — BbiCOTa BOPOTHMKA, MPUHMMaEMas paBHOW pa3Mepy No 4YepTexy, Ho He bonee
hy < 0,5,/(d — s5) (55 — ©); (2.9.3.4-2)
Sy~ — TOMLWMWHA BbITAHYTOWN ropfoBMHbI NN 0TOOPTOBAHHOIO BOPOTHMKA, NPUHMMaeMas Mo YepTexy,
HO He 6onee TONWMWHbLI CTEHKK S, MM;
Ses — MWHMManbHasi pacyeTHas TONWMHA CTEHKU BOPOTHUKA WNWN BbITSHYTOW TFOPMOBUHBI, MM,

onpepensiemasi no opmyrne

P(d+0,2571)
Sop = 02 (2.9.3.4-3)
roe r— paguyc CKPYITEHUst BOPOTHMKA WM TOPMOBWHBI, KOTOPLIA MPUHUMAETCS MO YepTexy,
HO [OSKEH BbITb HE MeHee 5 MM;
d — puameTp yKpennsieMoro oTBepCTus, MM.

2.9.3.5 MwuHnmanbHO Heobxoaumas nnowanb noakpenneHna f, onpenensieTca
no dpopmyrne

fo = (d —do)so, (2.9.3.5)

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

2.9.3.6 B cnyyae npvmeHeHMs KOMBUHMPOBAHHLIX ykpenneHui (cm. puc. 2.9.1.1.3)
OOJMKHO BbINOMHATLCA YCrnoBue NpoYHOCT No dopmyrne (2.9.3.1), a pa3mepbl YKpennaoLwmx
3MIEMEHTOB AOMMKHbI 0TBeYaTb TpeboBaHmam 2.9.1.4 n 2.9.1.5.
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2.9.4 BsaunmHoe BnusiHne BbIpe30B.

2.9.4.1 BsaumMHOe BNUsIHME BLIPE3OB criedyeT y4uUTbiBaTb, €CNU PacCTOSHWE MexXay
KpOMKamMn COCeHMX BbIPE30B, onpeaenieHHoe no veptexy (cm. puc. 2.9.4.1-1 n 2.9.4.1-2),
MeHbLUEe OBYX @, T. €. AOIMKHO BbIMOMNHATLCS YCroBue

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

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

Ecnn ycnosue (2.9.4.1-1) He BbINOMHAETCA, CrieAyeT nNpPOBEPUTb  HanpshkeHue,
BO3HMKalOLLEee B CEYEHUN Mexay Bbipe3amMy OT [AEeWCTBUA pPacyeTHOro AaBrieHus.
[Mpn aTOM BO3HMKaKOLWIME HaNPsSHXKEHUs B NPOAOSbHOM U MOMEPeYHOM  HarpasneHusx
He [OrXKHbl MpeBbILLaTh ONYCKAaEMbIX COrfacHO OTHOLLIEHUIO

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

2.9.4.2 Harpy3ska OT pacuyeTHoro pAaBneHusi, H, OelcTeylowasi B CEYEHUM MexXay
[ABYMS Bblpe3amu, JOIKHa onpeaensTbes creayroLumm obpasom:

.1 [Ona BbIPe30B, PacronOXeHHbIX B NPOAOSIbHOM HanpaBneHUn LUUNUHOPUYECKON
CTEHKMU,

F, = Dpa/2, (2.9.4.2.1)

2 Ona Bblpe30B, pacnoJIOKEeHHbIX MO OKPYXHOCTU B UMITNMHOPUYECKUX N KOHUYECKUX
CTeHKaX, a TaKkkKe A5 Bbipe30B B ccbepvlquKmx CTeHKaXx

F, = Dpa/4; (2.9.4.2.2)

3 40514 BblPpEe30B B BbIMYKIbIX AHULLAX

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

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

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

CTOPOHbI, KaK nokasaHo Ha puc. 2.9.4.1-2), Mmm;
y  — KoadduumeHT chopmbl (cm. 2.6.1).
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Mpn pacnonoXeHuUn BbIPE30OB B LUUMMHAOPUYECKMX CTEHKax C KOCbIM LuaroM [Ans
onpegeneHnsa Harpyskum ucnonb3yetrca dopmyna (2.9.4.2.2); npu 3TOM pesynbTaThl,
nosydeHHble No 3Ton oopmyrne, cnegyeTt YMHOXUTb Ha KoaddpnumeHT

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

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

2.9.4.3 PacyeTHylo nrowaab ceveHus f,, MM?, Mexay ABYMsi CMEXHbIMU Bblpe3amu
¢ Tpy6006pasHbIMK yKpenneHnsmn cnegyeT onpeaensts no opmyrne

fo =1(s = ¢) + 0,5[hy(Sy1 — €) + hy(s,2 — O], (2.9.4.3)
raoe hy n h, — BbICOTa YKpenneHun, MM, onpegensemas no opmynam:

hi(hy) = hy + s — ONA HECKBO3HbIX YKpEnneHui;
hi(hy) = hy + s + h,;, — 0119 CKBO3HbIX YKPENNeHUi;

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

S — TOMLMHA YKPENNSIEMOW CTEHKN, MM;

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

c — npubaeka (cM. 2.1.7), Mm;

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

h,, — BbICOTa BbICTyMatoLew BHYTPEHHEN yacTtu Tpy6oo6pasHoro yKpenneHms

(cM. dbopmyny (2.9.3.2-4)).

[nsa  Bblpe3oB, YKpPenneHHbIX WHbIMM  crocobamn  (KOMOMHUPOBAHHBIMK UMK
ANCKOOOPAasHbIMU YKpENneHusiMU 1 T.N.), pacyeTHas nrnowaab cevyeHus f. onpeaensieTcs
aHanorn4Ho.
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2.10 CBA3U

2.10.1 Mpo4Hble pa3mepbl CBA3EN.

2.10.1.1 TMnowaab NONepeyYHoro cevyeHmus f, MM?, ONIMHHbIX M KOPOTKMX CBSA3EN, YrNOBbIX
CBSI3EN M CBA3HbIX TPYO, NOABEPXKEHHbLIX PACTArMBalOWMM WM CKUMAIOLWLMM Harpyskam,
OoImkHa ObITb He MeHee onpegensiemon no popmyne

f =pfs/(ocosa), (2.10.1.1)

rne p —
G —
a —

fs —_

pacyeTHoe gaBsnexuve (cm. 2.1.2), Mlla;

Jonyckaemoe HanpsbkeHue (cMm. 2.1.4.6), MMNa;

yron Mexay yrroBoW CBs3b0 U CTEHKOWN 3akpenneHus cBasu (cM. puc. 2.4.2.1-3), rpag;
Hanbonblias nnowaab MOBEPXHOCTU MOAKPENMSEeMON CTEeHKM, KoTopasd nNpuXoanTcst
Ha OOHY CBSA3b W OrpaHW4MBaEeTCs NUHUAMU, MPOXOAALMMU MNOA MPSAMbIM YINIOM 4epe3
CepeavHbl TVHWUA, COEOUHSAIOWMX LUEHTP CBS3W C COCEOAHUMU YKPENSIEHHbIMU TOYKaMu
(cBsA3sIMM), MM2.

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

2.10.1.2 [ns cBsa3en, nogBepXeHHbIX NPOAOSIbHOMY M3rnMby, 4ONyCKaeMble HanpsiKeHNs
OT M3rnba AOMKHbI MPUHMMATBLCS C 3anacom NPOYHOCTU He MeHee 2,25.

2.10.1.3 [Ons pHuW, cothenbHOW nogkpennaiowen cBsasbio (cm.  puc. 2.10.1.3)
nocnegHsas AofmkHa ObiTb paccyMTaHa Tak, 4Tobbl OHa Morna BOCNPUHMMATL MO KparHewn
mMepel/2 Harpysku, npuxogswenca Ha gHuwie. TonwmMHa Takoro AHWWa AO0ShKHa OoTBeYaTb
TpeboBaHusm 2.4.2.1.

T<Z///
p 1.

\ 'n n
S [[|__N

Pwuc. 2.10.1.3

2.10.1.4 TonwuHa CTEHOK CBSI3HbIX WM MPOCTbIX AbIMOrapHbIX Tpyd B 3aBMCMMOCTU
oT paboyero aaBneHusa JosmkHa O6bITb HE MeHee yka3aHHoM B Tabn. 2.10.1.4.

TornwmHa CTEHOK CBA3HLIX Tpyb anameTpom 6onee 70 Mm AommkHa OblTb HE MeHee 6 MM
ans nepudpepuinHblx Tpyo 1 5 mm anga Tpyo, pacnonoXeHHbIX BHYTPU TPYOHOro ny4yka.

Tabnuuya 2.10.1.4

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

2.10.2.1 TInowaab ce4vyeHUss cpe3a CBapHbIX COeANHEHUN MPUBAPHbLIX CBA3EN AO0SKHa
yO0BMNEeTBOPSATL YCIOBUIO

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

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

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

2.10.2.2 Tlpn pasBanbuoBke TpyO ANMHA BamnbLOBOYHOIO COEAMHEHUs B TpyOHOWM
pelleTke OOMmKHa OblTb HE MeHee 12 MM.

BanbLoBo4YHbIE COEaUHEHNS HA paboyvee aaBneHne Boiwe 1,6 MlMa cnegyeT BbINOMHATL
C YNNIOTHUTENMbHBLIMU KaHaABKaMW.

2.10.2.3 BanbuoBOYHblE COeOMHEHUS OOSMKHbI MPOBEPSATLCA Ha 3akpenneHne Tpyo
B TPYOHbIX pelleTkax OCEeBOW Harpyskon; NMpu 3TOM CYMTAETCsl, YTO 3akpenneHue Tpyo
obecneyveHo, ecrnv BbINONHAETCS HEPaBEHCTBO

pf./20sl < A, (2.10.2.3)

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

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

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

q=F/I, (2.10.2.4-1)

roe q — MNPOYHOCTb cuenneHus Tpybbl B OTBEPCTMM Ha 1 MM [AnMHbI NOSACKAa BanbLOBKKW, H/mMm.
Mpu aBTOMaTMYECKON BanbLOBKE criegyeT npuHuMaTh g = 250 H/MM; B ocTanbHbIX Cry4vasx q
onpenenseTcs 3KCnepumeHTanbHbiM nyTeM. [py 3aHWKeHUM STOro 3HavyeHus crnegyet
NPONOPLMOHANBHO YBENUYUTL TOMLLMHY TPYOHONM peLueTku;

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

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

OcTanbHble 0603Ha4YeHnda Te xe, yTon B 2.10.1.1.
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2.11 NOTOJIOYHbIE BAJTIKA

2.11.1 MomeHT conpoTmeneHns W, Mm%, NOTONOYHbIX Garnok NPSAMOYrofbHOro CeYeHns
AorKeH ObiTb HE MeHee onpeaensieMoro no opmyne

W = 1000M/(1,30z), (2.11.1-1)
rae o  — ponyckaemoe HanpsbkeHue (cm. 2.1.4.6), MMa;
z — KO3 MPULIMEHT XKECTKOCTU NOAKPENNSEMON CTEHKN;
AN KOHCTPYKUMKM, n3obpaxkeHHon Ha puc. 2.11.1, z=1,33;
M  — wn3rnbaowmm momeHT 6anku, H-m:

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

s — WwupwuHa 6anku, Mm;

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

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

a — Luar ycTaHoBKM 6anok, MM.

45°

S\

Puc. 2.11.1
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3 KOThbI

3.1 OBLUME NONOXEHUA

3.1.1 O6wune nonoxeHus, KacawlMecs OCBUOETENbCTBOBAHUNA, TEXHUYECKON
OOKYMEHTaLuMK, W3roToBreHusi, Mmartepuanos, ob6wwue TpeboBaHus, npeabaBnaemble
K KOTnam, 1 HOpMbl pacyeTa Ha NPOYHOCTb 311EMEHTOB KOTNOB U3M0oXeHbl B pasd. 1 u 2.

3.1.2 KoTnbl [OMmMKHbI COXpaHATb pPaboTOCNOCOBGHOCTL B YCNOBUSIX OKPYXXatoLLewn
cpeabl, NnpuBeaeHHbix B 2.3 yactu VIl «MexaHnyeckmne yCcTaHOBKNY.

3.1.3 B cnydae, korga BbIXO4 M3 CTPOS BCMOMOraTeflbHOro KOTia OTBETCTBEHHOro
Ha3Ha4yeHUs1 MPUBOAWUT K OCTAHOBKE T[flaBHOIMO ABuratens unm obecTtounmBaHuMoo cygHa
WUIn BbI3bIBAET  OTKIMOHEHWE OT  cneuuduKaunoHHbIX TpeboBaHMIi MO Hagnexaiien
nepeBoske rpy3a, Peructp moxetr notpeboBaTtb YCTAHOBKY [ABYX TakuxX KOTIIOB.
[Mpn 3TOM NPOU3BOAUTENBHOCTL KaXKAOro M3 HUX [JOSkHa obecneumBaTb HOpPMasnbHYHO
aKkcnnyatauuio cygHa.

3.1.4 Ta3oTpyOHble YTUIN3AUMOHHbBIE KOTIIbl OOMKHbBI MOCTABASATLCS C MHCTPYKUMEN
no aKkcnnyaTaumm, cogepxawen TpeboanHus:

.1 no obpaboTke nuTaTenbHon Boabl 1 0T6OpYy Npoo;

2 no nopaepxaHuio paboymx napameTpoB: [aBneHWs napa, TemnepaTypbl
BbIMYCKHbIX ra30B N NUTaTENbHON BOAbI;

3 Nno NPOBEPKaM MU OYMCTKaM KOTMa U UX OKYMEHTUPOBAHWIO;

4 no nogaepXaHuio afekBaTHOro NPOTOKa BOAbI Yepe3 YTUNM3aLMOHHBLIN KOTen Ha
BCEX peXunmax akcnryartaumm;

5 Nno NepuoanyeckMm NpoBepkam nNpeaoxpaHnTenbHbIX YCTPONCTB, KOTOPbIE AOSTKHbI
BbIMOSHATLCS 0OCNYXXMBAKOLLMM NEPCOHANOM N AOKYMEHTMPOBATLCS;

.6 K XpaHEeHUIo KOTSa B CYXOM COCTOSIHUU;

T no o6CnyxMBaHUIO U Nepebopke NpPeaoXpaHMTENbHbIX KITanaHoB.
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3.2 TPEBOBAHUA K KOHCTPYKUUN

3.2.1 TonwmHa CTeHOK Tpyb, Nony4mBLUMX B NpoLecce rmbkn yToHeHne, [omKkHa ObITb
HEe MeHee pac4eTHOM.

3.2.2 Cnenyet nsberatb NPpUMEHEHNS ONNHHBLIX N KOPOTKUX CBSA3EN, a TakKe CBS3HbIX
TpyD, nogBepraemMbix M3rMbawwWyM 1 cpesbiBaloWwmMM Harpyskam. Ha cBsssx, NpOYHbIX
CTEHKaXx, YKPenneHusax n T.n. He JOIMKHO ObITb Pe3KNX N3MEHEHMI NONEPEYHbIX CEYEHWI.

Mo KOHUAM KOPOTKUX CBSA3EN OOMKHbI NpeaycMaTpuBaTbCA KOHTPOSbHbIE CBEprieHus
COrfacHo puc. 5.3 NpUoXeHus.

3.2.3 [Ona CcTeHOK, nNOOKPENSEHHbIX KOPOTKUMU CBA3AMU U MNOABEPXKEHHbIX
BO3JENCTBUIO NIIaMeHN N ras3oB C BbICOKOW TeMMepaTypon, pacCTodgHWe MexXay LeHTpamu
cBsi3el JormkHo ObITb He bonee 200 MMm.

3.2.4  Yrnosble CBA3N ra3oTpybHbIX KOTNOB AOMKHbI pacnonaraTbCa Ha pacCTOSHUM
He meHee 200 MM OT »kapoBbix TpyO. MogkpenneHne NIOCKUX CTEHOK NPUBAPHbIMK Gankamm
cnegyeT npov3BOAUTb Takmm obpas3om, 4TOObl Harpyska, nNpuXoAsAWasica Ha HUX,
Oblnia Mo BO3MOXHOCTU MepeHeceHa Ha KOpnyc KoTna wunuM Ha Havbonee XecTkue
€ro arnemMeHTbl.

3.2.5 PaccrosiHne Mmexgy XapoBbiMM TpyOamm M KOPNycoM KOTNa LOSMKHO ObiTb
He meHee 100 mm. PaccrtosiHne wmexagy ABYyMsl KapoBbiMM Tpybamum OOMKHO ObiTb
He meHee 120 mMm.

3.2.6 [latpybkm n wTyuepbl OOMKHbI ObiTb KXECTKOW KOHCTPYKUUW U MUHUMASbHOM
OJNMHbBI, OOCTAaTOMHOW AN 3aKpenneHns u cHATUS apmatypbl 6e3 yganeHus usonsaumu.
MaTpybKn He AOMKHbI UCMbITbIBATb YPE3MEpPHbIX U3rnbarowmnx ycunui n B HEOOBXOAMMbIX
crny4vasx AOMKHbI NOAKPeNnnATbCa pebpamm KeCTKOCTH.

3.2.7 T[lpuBapbiwu, npegHasHadeHHbIe Ans yCTaHOBKM apMaTypbl 1 TpybonpoBoaoB,
a Takke naTpyoku, BTYMKM M WTyuepbl, NPOXOASALINE Yepe3 BCIO TOSMLWMHY CTEHKM KOTna,
OOJKHbI, Kak NpaBuno, npMBapmBaTbCA ABYCTOPOHHMM LWIBOM. [MaTpybku n wrtyuepbl MOryT
npuBapmBaTbCs TakKe YrNoBbIM LBOM C OOHOCTOPOHHEN pasfdenkon Ha yaansemon
nogknagke wnu apyrum cnocobom, obecneyvBalowMM nNpoBap Ha BCHO  TOMWMHY
npueBapMBaemon getanw.

3.2.8 bapabaHbl 1 KONMEKTOPbl KOTMNOB, MMELWWE TOMWMHY CTeHKN 6onee 20 MM,
aTaKke  KOMMEKTopbl  naponeperpeBatenel  OOMKHbl  OblTb  3aWuWeHbl  OT
HENOCPEACTBEHHOrO BO3OEWCTBMS IydyucTtoro Tenna cornacHo 2.1.3.4. 3OneMeHTbl
NOBEPXHOCTEN HarpeBa KOTNOB M (PypM TOMOYHbLIX YCTPOWCTB, MOABEPXKEHHbIE MPSAMOMY
BO34ENCTBUIO NYYNCTOro Tenna, He JOMKHbl UMETb C OTHEBOW CTOPOHbI BLICTYNAOLLMX YacTen
N KPOMOK.

3.2.9 Tlpu npUMEHEHUN HEMETANMNYECKUX YNIOTHUTENBHBLIX MPOKNaA0K KOHCTPYKLUUA
3aKPbITUSA FOPNOBUH U NOYKOB LOMMKHA UCKITOYaTh BO3MOXHOCTb Bbl4aBMMBaHUS NPOKNagKu.

3.2.10 Bblpesbl nog nasbl, CMOTPOBbIE JIHOYKN N ApYyrMe OTBEPCTUSA B CTEHKAX KOTSOB
OOJDKHbI UMEeTb NnogkpensieHnsa cornacHo 2.4.4 v 2.9.

3.2.11 [omkHbl OblTb NPUHATbI  KOHCTPYKTUBHbIE MeEpbl, NpeaoTBpaLlatoLmne
napoobpasoBaHue B 3KOHOMan3epax KOTrOoB.

3.2.12 Ha BugHOM MecCTe [OfbkHa npegycmatpuBaTbCca UPMEHHas [ocka,
cofepkallas OCHOBHble JaHHbIe KOTIa.

3.2.13 [etanu KpenneHusa KOTMOB, 3a WCKIOYEHMEM TeX, KOTOpble He ABMAITCSA
Harpy>XeHHbIMU1, HE LOIPKHbI NPUBapUBaTbLCA HENOCPEACTBEHHO K CTEHKaM KoTna (obevalike,
AHvLwam, konnekropam, 6apabaHam 1 T.n.), a OMKHbI COEANHATLCA C MOMOLLbIO NMPUBAPHbIX
Hakragok.

3.2.14 Tpy6bl, 3aKkpennsemMble B KOMNeKTopax u TPyOHbIX pelleTkax BarnbLieBaHWEM,
JOIMKHbI ObITb 6ECLUOBHbLIMM.
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3.2.15 BopgoTpy6Hble KOTMbI C OpebpeHHbIMM TPyOKamMun 1 BCe YTUNMU3aLMOHHbIE KOTIbl
C NPUHYOUTENBHOMN LMpKynaumen OOIMKHbI obopynoBaTbcA ahPeKTUBHOMN "
noxapobe3onacHoM CUCTEMOW CaXeOYUCTKM U UMEeTb AOCTyn AfNd OCMOTpa U OYMCTKM
NoOBEPXHOCTEN Harpesa, a Takke yoaneHnsa oTnoXeHun.

3.2.16 YTUNMU3aUNOHHbIE KOTAbl C NPUHYAUTENBHOW LMPKYNSUMER, MOAKNOYaeMble
K ra3oBbINMYCKHbIM CUCTEMaM OBYXTAKTHbIX AN3ENen, ¢ TemnepaTypown rasoB Ha Bxoge 270 °C
N HWXe, AOMMKHbI OTBEYaTb crneayowmm TpeboBaHmAaM:

.1 rmgpaBnuMyeckoe CONpOTMBIIEHME Fa30oBOro TpakTa KOTMa OOSMKHO ObiTb Takum,
4yTObGbI NpU ero paboTe, CKOPOCTb ra3oB Npu ob6TekaHun TpyO NOBEPXHOCTM Harpeea KoTna
Obina He meHee 10 m/c;

.2 Onsa oTknioYeHus oborpesa KoTna npu paboTte ABuraTens Ha YacTUYHbIX Harpys3kax,
cnepgyeT npegycMaTpuBatb aBTOMaTUYeCKOe UM QUCTaHUWOHHO ynpasnsemMoe YCTPOUCTBO,
obecneyvBatoLLiee NOMHbIM Nepenyck rasos;

.3 KOTnbl JOMKHbI 6biTb 0B0PYAOBaHbI CUCTEMOW OOMBIBKM M yOaneHUs OTHAOXEHUN.
Mpn aTom cneayeT npegycmaTpyMBaTb KOHCTPYKTUBHbIE MeEpbl, UCKMYalowme nonagaHue
NpoAayKToB 06MbIBKM B ra3oxod Asuratens. PekomeHayeTcsi Takke yCTaHOBKa YCTPOMCTB Ans
BBOZa Npucagok, obneryawwmx yaaneHne oTrnoXeHUn ¢ NOBEPXHOCTEN Harpesa.

3.2.17 KOHCTPYKUMSA  YTUNN3AUMOHHBIX KOTMIOB C MPUHYAUTESNbHOM LMPKynauunen
AOMMKHA  npegycmatpvBaTb  BO3MOXHOCTb — MOOKMIOYEHMSI  CTaUMOHApPHbIX  CPeACTB
NOXXapoTyLUEeHUs, NpegycMoTpeHHbix M. 11 T1abn. 3.1.2.1 vactn VI «[lpoTtnBonoxapHas
3awmTar.

3.2.18 CpapHble coeauHeHus TPyOHbIX O0CoK wn obedaek rasoTpyOHbIX
YTUMM3ALMOHHBIX KOTMOB [OOJDKHbI BbINOMHATLCA cnocobom, obecneyvvBalowmm MOMHbIN
npoBap CBapHbIX WBOB. [locne cBapkM 3TW COeOMHEHUSA OOSMKHbl ObiTb NOABEPrHYTHI
TepmoobpaboTke un 100 % peHTreHorpadu4eckomy unu YrnbTPa3BYKOBOMY KOHTPOISIHO.
[nsa obecneyeHnss BO3MOXHOCTM NpoBeAeHUA AOedEeKTOCKONUU CBapHOro CoefuHEeHUs
B Mpouecce aKcnnyaTaumym Kaxabl YTUAM3aUMOHHbBIM ra3oTpybHbIM KOTen OOmKeH ObiTb
o6opyaoBaH NerkoCbeMHOM N30MSLUMEN MO OKPY>KHOCTU CBapHbIX LWBOB. CbEMHbIE 3N1IEMEHTDI
OOIMKHbI o6ecneyvmBaTb 3aMepbl HE MEHEE YeM B 4-X TOYKaXx, PacnosioKeHHbIX Ha B3aUMHO-
nepneHauKynsapHblX — AnameTpanbHblX — NIMHUAX.  TpeboBaHus K npeaoxpaHuTerbHbIM
YCTPOWCTBaM, CpeacTBaM KOHTPONSA [aBMNEHWst napa W KayecTBy nNUTaTenbHOW BOAbI
rasoTpyOHbIX YTUAM3ALMOHHBIX KOTMOB M3MoXeHbl B 3.3.6, Hactoswen 4vactm u 17.2.6
yactn VIII «Cuctemsbl n TpybonpoBoabli» COOTBETCTBEHHO.
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3.3 APMATYPA U KOHTPOJIbHO-USMEPUTEJIbHbIE NMPUBOPDI

3.3.1 O6wme TpeboBaHUS.

3.3.1.1 Bca koTenbHag apmartypa JOIKHaA YCTaHaBNMBaTLCA Ha NPUBapPHbIX crieunanbHbIX
naTpybkax, WTyLepax u npMBapbiLlax 1 KPENUTLCA K HAM, Kak NpaBurio, Ha donaHuax WnunbKamm
nnn 6ontamu. [InMHa nonHoM pesbObl WNWUMeK, BXOAALWMX B TENO NpvBapbiwa, A0rmkHa 6biTb
He MeHee Hapy)XHOro anameTpa pe3bObl LUMUIBbKN.

[onyckaeTcs WTyLepHasa apmaTypa AuaMmeTpoM Npoxoda He 6onee 15 mm, koTopasi 4OMKHa
KpenutbcH Ha crneumansHOM NpyBapbILLe.

KoHCTpyKumst npuBapbiLLen, naTpybkoB 1 LITYLLEepPOB JOMKHa oTBevaTb TpeboBaHusam 2.9.

3.3.1.2 KpblWwKkM KnanaHOB OOMMKHbI KPENUTLCHA K KOprycam Lnuibkamm munm Gontamw.
KnanaHb! ¢ gnameTpom npoxoga 32 MM U MeHbLLE MOTYT UMETb KPbILLKX Ha pe3bbe npu Hanuuum
Ha HUX HaZEXHbIX CTOMOPOB.

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

YKasatenn nonoXeHus He TpebyrTcss MNpu  YCrioBMM, KOrga KOHCTPYKUMS apMaTtypbl
No3BONSAET BMAETb, OTKPbITA OHa MUK 3aKkpbiTa. 3aKkpbiBaHWE KranaHoB OOSMKHO NPOU3BOAUTLCSA
npv BpaLleHM MaxoBMKOB MO YaCOBOW CTPESKe.

3.3.2 MuTaTtenbHble KNanaHbl.

3.3.2.1 Kaxgblil rnaBHbIA KOTEN U BCOMOraTenbHbI KOTEN OTBETCTBEHHOrO HasHa4yeHus
OOMKHbI  0BopydoBaTbCA MO KpavHEW  Mepe  OBYMS  NUTaTeNbHbIMM  KnanaHamu.
BcnomoraTenbHble KOTIbl MHOMO Ha3Ha4YeHUs, a Takke YTUNM3aLMOHHbIE KOTMbl MOTYT UMETb
Nno 0QHOMY NUTaTENBHOMY KranaHy.

3.3.2.2 T[lutatenbHble KnanaHbl AOSMKHbI ObiTb HEBO3BpPaTHbIMW. Mexay nuTaTenbHbIM
KnanaHoMm M KOTNOM [OSMKeH ObITb YCTAHOBMEH pasobLuMTenbHbIA KnanaH. HeBo3BpaTHbIA U
pasobwmTenbHbIA KnanaHbl MOryT ObiTb pasmelleHbl B OOHOM kopriyce. PazobLumTenbHbIn
KnanaH JOImKeH yCTaHaBNMBaTbCA HENOCPEACTBEHHO Ha KOTre.

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

3.3.3 BopoykasatenbHble npubopbl.

3.3.3.1 Kaxgbin koTen co cBob6OAHON MOBEPXHOCTLIO BOAbI (MOBEPXHOCTHIO UCMAPEHUs)
JOMmKeH obopyaoBaTbCsl HE MeHee YeM ABYMsSI He3aBUCUMbIMW yKasaTensiMuv YPOBHS BOAbI
C npo3payHon wkanoun (cMm. 3.3.3.3). OanH 13 OBYX YNOMSHYTbIX yKasaTenen ypOBHS MOXET
He yCTaHaBnMBaTbCA MPU HanmuuMu Ha KOTSie YCTPOWCTB 3alUUTbl MO HUXKHEMY YPOBHIO BOAbI
N cUrHanusaumm no HWKHEMY 1 BEpXHEMY YPOBHIO BoAbl (MPW 3TOM AaTYMKN YCTPOMCTB 3aLUUThl
W curHanmsaumm OormkHbel OblTb HE3aBUCUMBIMU C PasHbIMK TOYKaMK 0TBopa) NIMbO CHUXKEHHOO
W QUCTaHUMOHHOTO yKasaTerns ypoBHA 0go6peHHOro Tvna ¢ He3aBMCUMbIMU TOYKaMy oTbopa.

KoTnbl naponpoun3BoamTensHocThio 750 Kr/d 1 MeHee, a Takke Bce oborpeBaemble napom
naporeHepaTopbl, yTUIIN3aUMOHHbIE KOTS bl CO CBOBOAHOM NOBEPXHOCTLIO BOAbI M NApOCOOPHUKM
YTUNN3aUMOHHBIX KOTIIOB AornyckaeTcss 0bopyaoBaTb OAHUM yKasaTernem YPOBHS C NPO3pavyHoOm
LLKanow.

3.3.3.2 [nsa KoTnoB C NpUHyAUTENbHOW UMPKYNAUMen BMECTO yKasaTernen ypOBHS BOAbI
OOMMKHbI NpeaycMaTpuBaThCs ABa HE3aBUCUMbIX CUrHarbHbIX YCTPONCTBA, Npeaynpexgaromx
O HeZI0CTaTOYHOM MOCTYNIEHUN BOAbI B KOTE.

Ecnun koten obcnyxmBaeTcsi aBTOMaTtn3MpoBaHHbIM TOMOYHBIM YCTPOMCTBOM, OTBEYAIOLLIMM
TpebosaHuto 5.3.3.4, BTOpOE CUrHanbLHOE YCTPOMCTBO MOXET HE YCTaHABMBATLCS.

3OT0 TpeboBaHNe He PacnpPOCTPAHAETCA Ha YTUNM3ALMOHHbBIE KOTbI.

3.3.3.3 Crekna BogoykasaTtenemn Ans KoTrnos ¢ pabounm gasneHnem o 3,2 MiMa gormkHbl
ObITb Nnockumn pudpneHsiMn. Ona kotnos ¢ pabounm gasneHnem 3,2 MlMNa n 6onee Bmecto
CTEKON AOIMKHbl MPUMEHSTBCS HAbOopbl CROASHbLIX MAACTWH, MMagkMe CTekna Co CroasHOM
NPOKNaaKon, NpefoXpaHsoLLEN CTEKNO OT BO3AEUCTBUS BOAbl U napa, Unv apyrue matepuans,
YCTOMYMBbIE K Pa3pyLLUEHWNIO OT BO3OENCTBUSA KOTIIOBOW BOApbI.
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3.3.3.4 BopoykasaTenu JOMmKHbl yCTaHaBMBATLCA CO CTOPOHbI NepeaHero opoHTa Ha
OOVHAKOBOW BbICOTE W MO BO3MOXHOCTM Ha PaBHOM pPacCTOSiHUM OT AuameTpanbHOn
BEpTUKanbHOW NnockocTn 6apabaHa (kotna).

3.3.3.5 Bce Bogoykaszatenu QomkHbl OblTb CHabXeHbl 3anOpHbIMU YCTPOUCTBAMU CO
CTOPOHbI BOASHOIO U NapoBOro NPOCTPaHCTB.

3anopHble yCTpOMCTBa [OOMMKHbI obopymoBaTbcsi Oes3onacHbiMW  MNpyBOd4aMU  And
OTKMNtoYEeHNA NpMbopOB B Criyyae paspyLUeHUsa CTEKON.

3.3.3.6 Y BogoykasaTenen gomkHa bbiTb NpeaycMoTpeHa BO3MOXHOCTb pasgeribHoro
npoayBaHMs BOASIHOW WM MapoBoW nosiocTen. KaHanbl Ana npogyBaHWA OOSMKHbI UMETb
BHYTPEHHUN AnameTp He MeHee 6 MM. KOHCTpyKUMS BOAOykasaTenew AOMKHa MCKYaTb
BO3MOXHOCTb BAABNUBaHWUS YNMOTHUTEMNBHONO MaTepuana B KaHambl U OOoMnyckaTb YUCTKY
KaHanoB NpOoAYyBaHUSA U CMEHY CTeKon BO BpeMsi paboTbl koTna.

3.3.3.7 Bopoykasatenu [OSMKHbI yCTaHaBNMBATbCS TakMm 06pas3om, YTOObl HUKHAS
KpoMmKa npopesn pamku BofoykasaTens Haxoaunacb HWKe HU3LIEro YpOBHS BOAbl B KOTMe
He MeHee 4em Ha 50 MM, OAHaKO HM3LWNA YPOBEHb OOMKEH ObiTb HE Bbille CPEAHEN NTIMHUN
BMAMMOW YacTu BOAOYyKa3aTens.

3.3.3.8 Bopoykasatenu [OOfmKHbl COEOMHATBCA C KOTSIOM C MOMOLLLI HE3aBUCUMMBbIX
natpybkoB. BHyTpyn koTna He gonyckaeTcsi ycTaHOBKa TpyO, maoywmx K 3TMM naTpybkam.
MaTpybkn OOMKHBI ObiTh 3alyuLLiEeHbl OT BO3OENCTBUS rOpSAYMX ra3oB, y4yMcToro Tenna u
WHTEHCMBHOIO oOxnaxaeHus. Ecnu cTekna ycTaHOBMEHbl Ha NyCcTOTENbIX Kopnycax,
NPOCTPaHCTBO BHYTPU TAKOro BoAoykasaTensa A0MKHO ObiTb pasgeneHo neperopogkamm.

Ha BogoykasaTensax n nx coobmntenbHbix TpyOax He OonyckaeTcsa yCTaHOBKA LUTYLLEPOB
1 gpyrux naTpybkoB Ans UHbIX Lenemn.

3.3.3.9 TllaTtpybknm pana coeguHeHus BogoykasaTenen C KOTIIOM [OOSKHbl  UMETb
BHYTPEHHUIN OMaMeTp He MeHee:

32 MM — Ans U30rHyTbIX NaTpybKOB rNaBHbIX KOTMOB;

20 MM — ana  NpsiMbiX  NaTpyOKOB rMaBHbIX KOTMAOB W U30rHYTbIX NaTpybkoB
BCNoMoraTtenbHbIX KOTIOB;

10 MM — ANg NpsAMbIX NaTpyOKoOB BCOMOraTeNbHbIX KOTMOB.

3.3.3.10 KoHCTpyKuusa, pasmepbl, KONMUYECTBO, pPacrofioXeHne U OCBELLEHHOCTb
BoJoOyKasaTenen [JOormkHbl obecrnedmBaTbh XOPOLIYIO BUMAUMOCTb U HaOEXHbIN KOHTPOMb
YpOBHS BOoAbl B KoTne. lNpyn HegocTaTovyHOMW BMOUMMOCTU YPOBHA BOAblI B BOL4OYKasaTemnsax
HEe3aBUCMMO OT BbICOTbl WX PacrofioKeHus, a Takke Npyv AUCTAHUMOHHOM YynpaBIieHUn
KoTnamuv [JOmKHbl  ObITb  MPeayCcMOTPEeHbl HaOeXHO OencTByllwmMe OUCTaHUMOHHbIE
(CHWXEHHbIE) yKasaTenu ypoBHSA BOAblI MW APYroro poda BogoyKasaTernbHble YCTPOMCTBA,
o006peHHble Pernctpom 1 yCTaHOBMEHHbIE Ha NOCTax ynpaBreHus KOTNnamu.

9710 TpeboBaHMe He PacnPOCTPAHAETCA Ha YTUNNM3aUNOHHbIE KOTMbl U UX NapoCOOpPHUKM
(cenapaTopsbl napa).

3.3.3.11 IncTaHUNOHHbIE YKa3aTenu YPOBHSA BOAbl B KOTNE MOryT UMETb MOrpeLlHoCTb
He 6onee +20 MM OT MOKa3aHWs YPOBHS MO CTEKNaM BOAOYKa3aTenew, YCTaHOBMEHHbIX Ha
KOTne, a 3anasgbliBaHns B NOKa3aHUsIX YPOBHS B HUX MPY MaKCUManbHO BO3MOXHOMW CKOPOCTH
N3MeHeHNs He JOMKHbI npeBbiwaTth 10 % pasHOCTU MexXay BEPXHUM N HUXKHUM YPOBHSIMM.

3.3.4  Hus3wwum ypoBeHb BOAbI U BbICLUAsA TOYKaA NOBEPXHOCTU HarpeBa.

3.3.4.1 Ha «kaxgom KkoTne co cBODOAHOW MNOBEPXHOCTbIO BOAbl (MOBEPXHOCTLIO
ncnapeHus) HU3LWMIM ypoBEHb BOAbI B KOTNE JOIMKEH BbiTb OTMEYEH Ha BogoyKasaTterne KoTna
nyTeM HaHeceHUss Ha paMKe WNu Kopnyce BoAoykasaTend KOHTPOMbHOW — PUCKMW.
Kpome Toro, Hu3wmm ypoBeHb BoAbl AOMKEH ObiTb 3achmkcMpoBaH Ha Tabnmyke KOHTPOMbHOW
PUCKON 1 HAZMUCbIO: «Hu3wwnn ypoBeHb». Tabnuyka OOMKHA KPENUTBCA K KOPNyCy KoTna u
pacrnonaratbCsi OKOI0 BogoYyKasaTenen.

KoHTponbHas pucka n Tabnuyka He 4OMKHbI 3aKpbiBaTbCA U30Msumen KoTna.
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3.3.4.2 Humswnin ypoBeHb BOAblI B KOTNE [OOMMKEH HaxXoOUTbCA BO BCEX Clyyasix
Ha paccTossHUM He MeHee 150 MM Haf, BbICLLEN TOYKON MOBEPXHOCTW HAarpeea, NogBEPKEHHOM
NPsSIMOMY BO3AEWCTBUIO NYYUCTOro Tenna. YKasaHHOe pacCTOsiHWME AOMMKHO COXPaHATbCA
TaKke Npu KpeHe cyaHa 0o 5° Ha KaKabln BOPT 1 Npy BCEX BO3MOXHbIX 3KCMyaTaUMOHHbIX
andpdepeHtax. [pn  aTOM  gbiMorapHble M ObIMOBble  TPyObl  OrHETPYOHbIX U
KOMBUHMPOBAHHbIX KOTNOB AOSMKHbI OblTb NOKPbLITEI BOAOW HE MEHEE YeM Ha NOSIOBMHY CBOEW
OJVHBI.

Y KOTNOB C pacyeTHOW MNaponpomns3BOANTENBHOCTBI0O MeHee 750 Kr/y ykasaHHoe
MUHUMarbHOE PacCTOSiHNE HU3LLEro YPOBHSA A0 BbICLLIEN TOYKN MOBEPXHOCTN Harpesa MoxeT
OblTb YMEHbLUEHO A0 125 MM.

3.3.4.3 3a BbiCWIYO TOYKY MNOBEPXHOCTM Harpesa BOAOTPYOHbIX KOTMOB criegyet
NPYHMMAaTb MONOXXEHNE BEPXHUX KPOMOK Hanbosnee BbICOKO PacnosioXXeHHbIX OMYCKHbIX TPy6.

3.3.4.4 Ta3oTpyOHble KOTNbI AOMKHbI ObITb CHAaBXXEHbI yKasaTenem nosoXXeHns BbiCLUEN
TOYKM MOBEPXHOCTM HarpeBa, MPOYHO YKPEMSEHHbIM Ha CTeHKe KoTna BONM3nM Tabnuuku
HU3LEro ypoBHS BOAbI M UMEIOLLNM HAANUCh: «BbiCLLas TouKka NOBEPXHOCTUN HarpeBa.

3.3.45 TpeboBaHusi K NOMOXEHUID BbICLLIEA TOYKM TMOBEPXHOCTM HarpeBa U ee
yKkasatensa He pacnpocTpaHsATCS Ha YTUNU3AUMOHHbIE KOTMbl, KOTMbl C MPUHYOUTENbHON
LMpKynsiLumnen, aKoHOMarn3epbl U naponeperpesaTenu.

3.3.5 MaHomeTpbl 1 TepMOMETPbLI.

3.3.5.1 Kaxgblh KoTen AO/MKeH MMeTb He MeHee [BYX MaHOMEeTpOB, COeAMHEHHbIX
C NapoBbIM MPOCTPAHCTBOM OTAENbHbIMU TPYOKamMuM C 3anOpHbIMK KnanaHamu Unm KpaHamu.
Mexgy mMaHOMETpOM UK TpPyOKOM [OOSMKHbI YCTaHaBNMBATLCA TPEXXOAOBbIE KpaHbl WK
KnanaHbl, NO3BOMNSAIOLWME OTKMYaTb MaHOMETP OT KoTna, coobwaTtb ero ¢ atmocdepon,
npoAyBaTb COEANHUTENBHYIO TPYOKY M NPUCOEAMHATE KOHTPOSIbHBLIN MaHOMETP.

3.3.5.2 OauH 13 MaHOMETPOB AOIMKEH ObITb YCTAHOBIEH HA NepegHEM OPOHTE KOTNa,
BTOPOWN — Ha NOCTY ynpaBneHns rmaBHbIMU MeXaHU3MaMMu.

3.3.5.3 [1na KOTNOB C pacyeTHOM nNapornpoun3BOaUTENbHOCTLIO MeHee 750 Kr/y wu
YTUNU3aLMOHHbIX KOTIOB JOMYCKAeTCs yCTaHOBKa O4HOro MaHoMmeTpa.

3.3.5.4 Ha Bbixoae BoAbl M3 3KOHOMaK3epa AoSMKeH ObITb YyCTAaHOBNEH MaHOMETP.

3.3.5.5 MaHomMeTpbl AOMKHbI MMEeTb LWKany, AOCTAaTOYHYH ANs mMapaBnnyecKoro
ucnbliTaHua KoTna. Ha wkane MaHoMeTpa JdaBneHue, COOTBETCTBYLee pabovemy
OaBMEeHUIo napa B KOTMe, A0MKHO ObiTb OTMEYEHO KpaCHOM YepTOoMN.

3.3.5.6 MaHoMmeTpbl, YCTaHOBMEHHble Ha KOTMax, MAOMMKHbl OblTb  3aLUULLEHbI
OT BO34ENCTBMA Tensa ropsaymx noBepxHOCTen KoTna.

3.3.5.7 MaHomeTpbl OOMKHbI ObITb NOBEPEHBLI KOMMETEHTHON OpraHn3auven.

3.3.5.8 [lMlaponeperpeBatenu U1  3SKOHOMaM3epbl  OOMKHbI  OblITb  CHaOXeHbI
TepMomMeTpamu. Hanuume [UCTaHUMOHHOrO KOHTPOMNsS TemnepaTtypbl He UCKI4YaeT
HEeobX0ANMOCTU YCTAaHOBKN MECTHbIX TEPMOMETPOB.

3.3.5.9 TllokasaHua cpeacTB WMHAUKAUUKW  BHYTPEHHEro AaBNeHus ra3oTpyOHbIX
YTUNMU3ALMOHHBIX KOTNIOB AOSMKHbI JIErKO CHUTBLIBATbCA CO BCEX MECT yNpaBrieHUs.

3.3.6 lpepnoxpaHuTerbHbIe KNanaHbl.

3.3.6.1 Kaxgbln KoTen AOSMKEH MMETb HE MeHee ABYX MPYKMHHbIX NpeaoXpaHUTENbHbIX
KnanaHoB OAMHAaKOBOW KOHCTPYKUUKN 1N OAMHAKOBOro pa3Mepa, yCTaHOBMNEHHbIX Ha 6apabaHe,
Kak npaBuno, Ha obwem naTtpybke, M OOMH KnanaH, YCTAHOBMEHHbIA Ha BbIXOAHOM
Konnektope naponeperpesatens. [lpegoxpaHuTenbHbIA  KNanaH naponeperpesaTens
OOMKEH ObITb OTperynupoBaH Takum obpa3om, 4Tobbl OH OTKpbIBancA paHblue
npeaoXpaHUTENbHOro KnanaHa, yctaHoBneHHoro Ha 6apabane.

[ns napoBbix KOTNOB C pabounm gaenexHvem napa 4,0 MlMa n 6onee pekomeHayeTcs
NPUMEHATL NPeAOXPaHUTENbHbIE KnanaHbl MMMYSIbCHOrO 4ENCTBUS.

[na napoBbIX KOTMOB C pacyeTHOW naponpous3BoguMTenbHOCTbIO 750 K/ n meHee,
napocOOpHMKOB U He oborpeBaembiX  TOMSMBOM  MapOreHepaTopoB,  KOMUYECTBO
npegoxpaHnUTenbHbIX KnanaHoB MOXET OblTb CHWXKEHO OO0 OOHOro, ecnn AOoCTaToOvYHOCTb
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3aWmUTbl OT M3OLITOYHOrO OaBreHusi NoATBeEpPXKAEHa OoA0OpeHHbIM Permctpom aHanmsom
pvcka.

3.3.6.2 CymmapHaa nnowagb f, Mm?, cBOGOAHOrO Npoxoda MpeaoXpaHUTeNbHbIX
KrnanaHoB JOMmKHa GblTb HE MeHee onpeaensiemMon no popmynam:

ANs HacbILWEHHOro napa

f=k—r; (3.3.6.2-1)

10,2py,+1 "’

AN neperpeToro napa

f= kL\/E, (3.3.6.2-2)
10,2py+1+J Vs
rae G~ — pacyeTHasi NaponpoM3BOAUTENBHOCTb, Kr/Y;
pyw — pabouyee gaenexue, MMa;
V, — ydenbHbin 00beM neperpeTtoro napa npuM COOTBETCTBYWOLWEM paboyem [aBneHun wu
Temneparype, M3/kr;
V. — yAenbHblii 06bEM HaCbILLEHHOro Nnapa npw COOTBETCTBYHOLLEM AaBneHun, M3/Kr;
k  — KO3(PDULMEHT rMapaBnM4EeCcKoro CONPOTUBNEHUS, MPUHUMAaEMbIN PaBHBIM:

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

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

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

Pernctp nocne cneunanbHOro pacCMOTPEHUs MOXET AOMNYyCTUTb KranaHbl C MEHbLUEN
nrowanbio MPOXOOHOro ceyeHusi, YyeMm Tpebyetca cdopmynamm (3.3.6.2-1) n (3.3.6.2-2),
€Cnn 3KcnepuMeHTanbHbIM nNyTem OyaeT [oKasaHo, YTO MPOMyCKHas CNOCOOHOCTb 3TUX
KnanaHoB He MeHbLLE pacyeTHON Naponpon3BOANTENBHOCTU KOTNa.

3.3.6.3 [Mnowaab cBoboaHoro npoxona npeaoxpaHUTeNbHOro knanaHa,
YCTAHOBMIEHHOIO Ha HEeOoTKMo4YaeMoM naponeperpesaTenie, MOXeT ObiTb 3a4TeHa B 00LLyto
nnowangb npoxoda kKranaHos, onpegensiemyto no popmynam (3.3.6.2-1) n (3.3.6.2-2).
OTa nnowagb AomkHa cocTaBnATb He Gonee 25 % cymmapHoOM nnowiagu cBoGOAHOro
npoxoaa KnanaHoB.

3.3.6.4 [pepoxpaHuTenbHble KNnanaHbl MapoBbIX KOTIOB AOMKHbI ObITb OTPErynMpoBaHbI
Ha AaBneHue OTKpbITUA He Gonee 1,03pp,q,. Bo BCex cnyyasx npefoxpaHuTesnbHbIA KranaH
AOmKeH OblTb HacTpoeH TakMM 06pa3om, 4YTOObl MPU MOMHOM OTKPbITUM U MaKCUMasibHOM
Naponpou3BOANTENBHOCTM KOTa He [onyckaTb NoBbILLeHVe AaBneHus bonee 1,1pp,cq -

MpeooxpaHuTenbHble  KranaHbl  [MaBHbIX  KOTMIOB M BCTIOMOraTerbHbIX — KOTOB
OTBETCTBEHHOIo Ha3HayeHus nocre nogpbiBa SOSMKHbI NOMHOCTBLIO NPeKpaLlaTh BbIXO4 Napa npu
nageHun aaeneHns B Kotre He Hke 0,85 paboyero gaenenus.

3.3.6.5 Ha 3KOHOMaMn3epax DOormKeH npegycmaTpuBaTtbCcA NPY>KUHHbIN
npegoxpaHnUTenbHbIN KnanaH guaMeTpoMm He MeHee 15 mMm.

3.3.6.6 [lpn pacnonoxeHun npenoxpaHUTENbHbIX KnanaHoB Ha obwem naTtpybke
nnoLiaab ero cevyeHnsa JoSMKHa COCTaBNATb He MeHee 1,1 cymmapHon nnowaam cBobogHoro
Npoxo4a YCTaHOBJIEHHbIX KSlanaHoB.

3.3.6.7 lnowanb ceyeHnss NapoOOTBOAHOrO NaTpybKka NpeaoXpaHUTENbHOrO KranaHa v
NpUCoeanHAEMOn K HeMmy Tpybbl JOMMKHA ObiTb HE MEHEEe YABOEHHOW CyMMapHOM nioLliaam
cBOOOOHOro Npoxoaa KranaHoB.

3.3.6.8 [ns yoaneHus koHAeHcaTa Ha Koprnyce KnanaHa unm Ha napooTteogsiien Tpybe,
€CNnn OHa pacnofioXXeHa HWXe KranaHa, JormbkHa ObiTb NpeaycMoTpeHa cnyckHast Tpyba 6e3
3anopHbIX OPraHoB.




lNpasuna knaccugukayuu u NMocmpouKu MOPCKUX cydos (4acmpb X)

60

3.3.6.9 [lpenoxpaHuTenbHble KranaHbl AOMKHbI OblTb COEAUHEHbI HEMOCPEACTBEHHO
C NapoBbIM MPOCTPAHCTBOM KOTna 6e3 3anopHbiX OpraHoB. YCTaHOBKa noaBoasAwwmx Tpyb
K NpegoxpaHuTernbHbLIM KnanaHam BHYTPWU KOTMa He gonyckaetca. Takke 3anpewjaetca
yCTaHOBKa Ha Koprycax npeaoxXpaHUTErbHbIX KnanaHoB WM Ha MX natpybkax yCTPOMCTB
oT6opa napa Ansa UHbIX HYXA.

3.3.6.10 YCTpOMCTBO NpeaoxpaHUTENbHbIX KNanaHoB AOMKHO ObiTb TakuM, 4YToObl KX
MO>XHO ObIN10 NoApPbIBaTL MPY NOMOLLM AUCTAHLMOHHOIO NPUBOAA, MPMBOAUMOTO BPYYHYHO U
OT UCTOYHMKA 3HEepPrun. YnpasneHne kak MUHAMYM OOHUM U3 KNnanaHoB OOMKHO HaXOAUTbCH
B MecCTe, re NUCKNYeHa BO3MOXHOCTb NopaXeHUs napom.

3.3.6.11 KoHCTpyKUua  npefoxpaHuUTemnbHbIX — KranaHoB  [OfKHa  gonyckatb  UX
nnomobupoBaHne unNM MMETb PaBHOLEHHOE 3TOMY NpeAOoXpaHeHue, WUCKNYvarLee
perynupoBaHue knanaHoB 6e3 Begoma obcrnyxmBatoLLero nepcoHana.

Mpy>KnHbI npegoxpaHnUTenbHbIX KnanaHoB OOIDKHbI ObITb 3aLlmLeHbl
OT HENOCPeACTBEHHOrO BO3AENCTBUSA Napa U N3roToBMEHbI, Kak 1 YNIOTHAIOLWWE NOBEPXHOCTH
cefen v KrnanaHoB, 13 TEMMOCTOMKUX KOPPO3UOHHOCTOMKUX MaTepmnanos.

3.3.6.12 lNpenoxpaHnTenbHble  YCTPOWCTBA ra3oTPYyOHbIX YTUIM3AUMOHHBLIX KOTIOB
OOJDKHbI OTBEYaTb creayrowmm TpeboBaHNsIM:

.1 KOTnbl NOBEpPXHOCTbIO HarpeBa 50 M? 1 Gonee AOMKHbI 0GOPYyAOBATLCA OBYMS
npegoxpaHuTensHbIMU KnanaHamu. KoTnbl ¢ MeHbLLEen NOBEepPXHOCTbIO Harpesa MoryT UMeTb
OIVH MpefoxXpaHUTEerbHbIN KnanaH;

.2 4toBbl M3bexaTb HaKoMneHus KoHAeHcaTta, kKopryca npefoXpaHUTENbHbIX
KnanaHoB OOJSMKHbI CHabXaTbCA MOCTOsIHHbIM ApeHaXom B 6e3onacHoe Onsi nepcoHana wm
MexaHu3moB MecTo. [lpeHaxHas Tpyba He 4omkHa MMETb OTCEYHOW apMaTypbl.

3.3.7 KnanaHbl pa3o0wuTenbHbie N CTONOPHDbIE.

3.3.7.1 Kaxabi®n KoTen QOofmkeH ObiTb OTAeneH OT BCEeX COEeAMHEHHbIX C HUM
TpybonpoBOAOB pas3obWUTENbHLIMX  KnanaHamu, YCTAHOBIIEHHbIMW  HEeNnocpeacTBEHHO
Ha KoTne.

3.3.7.2 [nda HeaBTOMAaTU3UPOBAHHbLIX CyaOB, TPEOYHOLWMX NOCTOSAHHONO HECEHNS BaXTbl
B MAlLUMHHOM OTAeneHun, pasobwmnTenbHble CTOMOPHbIE  KNamaHbl  AOSMKHbl  MMETb
OUCTaHUMOHHbIE NPUBOAbLI ANF yNpaBneHus U3 Bcerga JOCTYMHOro MecTa, pacnonoXXeHHOro
BHe MalUMHHOro otaeneHus. [onyckaeTcss MNPUMEHEHUE KaK pPy4YHbIX OUCTaHLMUOHHbIX
NpPUBOAOB, TaK U NPUBOLOB OT UCTOYHMKA SHEPTUN.

[na aBToMaTn3MpOBaHHbLIX CyA0B 3TO TpeboBaHMe ABNSETCA peKOMeHAaTe bHbIM.

3.3.7.3 Ecnu Ha cygHe yCTaHOBMEH OAMH MMaBHbIA KOTEN Ui BCIOMOraTesbHbIN KOTeN
OTBETCTBEHHOIO Ha3Ha4yeHus C naponeperpeBaTenem unu 3KOHOMaN3epom,
TO naponeperpeBaTenb U 3KOHOMan3ep AOSMKHbI ObITb OTKMOYaEMbIMU OT KOTNa.

3.3.7.4 TpeboBaHusa Kk naponposogam wn TpybonpoBogam MpOAyBaHUSA  KOTSOB
nanoxetol B pasg. 18 yactu VIII «Cuctemsl n TpybonpoBobl».

3.3.8 KnanaHbl npoayBaHus.

3.3.8.1 Kotnbl, ux naponeperpesaTenu, 3KOHOMan3epbl 1 NapoOCOOPHUKN JOMKHbI ObITb
CHabXeHbl yCcTpouWcTBaMM AN  NpoAyBaHWA W, Npy  HeobxoguMmocTu, KnanaHamu
05151 ONOPOXKHEHMS.

KnanaHbl npoayBaHUA U ONOPOXHEHUS OOSKHblI YCTaHaBNMBaTbLCA HernocpenCcTBEHHO
Ha cTeHkax koTrna. [lpum paboyem paeneHun meHee 1,6 MMla aTM knmanaHbl MOryT
yCTaHaBNMBaTbCA Ha NpMBapHbIX PaCcoHHbIX NaTpybkax.

3.3.8.2 BHyTpeHHMI OMameTp KnanaHoB U Tpyd HWXKHero npoayBaHWUs AOMXEH ObiTb
He meHee 20 n He 6onee 40 mm. [Ina KOTNOB C pacyeTHOW MNaponpouM3BOAUTENBHOCTbLIO
MeHee 750 Kkr/4 guameTp KnanaHoB v Tpy6 MoOXeT ObiTb YMeHbLUeH 40 15 MMm.

3.3.8.3 B koTnax co cBOGOAHOW MOBEPXHOCTbIO WCMApPEeHUs YCTPOWCTBO BEPXHEro
npoayBaHMsa [OIMKHO obecneuvvBaTb yaaneHue MneHbl M LWramMa Co BCEW MOBEPXHOCTM
ncnapeHus.

3.3.9 KnanaHbl oT60Opa Npo6 KOTNOBOM BOALI.
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Ha kaxxgom koTne crnegyeT npegycmMaTpuBaTh HE MEHeEe OHOro KrnanaHa unm KkpaHa gns
oTbopa npo® Boabl. YcTaHOBKa 3TMX KramnaHOB WM KpaHOB Ha Tpybax wm natpybkax,
npegHasHavYeHHbIX 4119 UHbIX Lenen, He JonyCKaeTCs.

3.3.10 KnanaHbl gna yganeHus Bo3gyxa.

Ha koTnax, naponeperpeBaTensx W 3KOHOMan3epax [LOMKHbl ObITb YCTaHOBMEHbI
B JOCTaTOYHOM KOJTMYEeCTBe KnanaHbl Unun KpaHbl AN yoaneHus Bo3ayxa.

3.3.11 OTBepcTNA ANA BHYTPEHHEro ocMoTpa.

3.3.11.1 Kotnbl AomkHbl BbiTb 060pyAoBaHbl Nasamn Ans OCMOTpa BCEX BHYTPEHHUX
noBepxHOCTEN. Ecnu ycTpONCTBO Na30B HEBO3MOXHO, OOIMKHbl ObiTb NpenyCMOTPEHbI
CMOTPOBbIE IHOYKN.

3.3.11.2 lopnoBmHbl nNas3oB oBarbHOWM OPMbl OMKHbI MMETb pa3Mepbl B CBETY
He meHee 300 x 400 mm, kpyrron gopMbl — He MeHee 400 MMm.

B oTgenbHbIX cnyyasix pasmepbl rOpsfioBUH 1a3oB OBaflbHOM QOPMbl MOTyT ObiTb
ymeHbLeHbl 0o 280 x 380 mm, kpyrnon opmbl — Ao 380 mM. [OpfioBUHBI Na30B OBaslbHOWN
hOpMbI Ha LUNTMHOPUYECKUX CTEHKAX AOSMKHbI pacnonaratbCs Tak, YToObl MEHbLUNIA pa3mep
roprioBUH HaXOAWUNCS B NPOAOSIbHOM HanpasneHuu.

3.3.11.3 [a30TpyOHLIE BEpPTMKANbHBIE KOTIIbl B panioHe paboyvero ypoBHS BOAbl AOIMKHbI
UMETb Ha Kopryce Mo KparvHen Mepe ABa CMOTPOBbLIX J1HOYKA, PaCnoSIOKEHHbIX APYr NPOTUB
Apyra.

3.3.11.4 Bce 4yacTtu KOTNOB, NPenATCTBYOLWME UK 3aTpyaHAoLWwmMe cBOOOAHbIM 4OCTYN U
OCMOTP BHYTPEHHMX MNOBEPXHOCTEN, LOIMKHbI ObITb CbEMHbBIMWN.
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3.4 KOTNbl-MUHCUHEPATOPbDI

3.4.1 Hactosawme TpeboBaHMA pacnpOCTPaHAOTCA Ha CyaoBble BCMOMOraTesbHble
KoTnoarperaTtbl, UCNOMb3yeMble AN CKUraHus Mycopa, HedTsHbIX OCagkoB U OCTaTKOB
C TemnepaTtypow BerbIwKn Bbiwwe 60 °C.

3.4.2 PacyeTbl Ha MPOYHOCTb M TpebOBaHMA K KOHCTPYKUUKW, apmaType, TOMOYHbIM
YCTPONCTBaM, ynpaBneHuio 1 3awuTe npueedeHsl B pasa. 2 — 5.

3.4.3 Cucrembl aBTOMaTU3aALMN KOTSIOB-UHCUHEPATOPOB ¢ 6e3BaxTeHHbIM
obcnykmBaHMeEM UM WX 9NEMEHTbl  OOSMKHbI  OTBedatb TpeboBaHusaMm  4vactu XV
«ABTOMATM3aALUSAY.

3.4.4  [1na cxuraHus mycopa u HeETAHbIX OCaZKOB M OCTaTKOB JOSKHA, KaK npasuno,
npegycmMaTtpuBaTbCs cneumanbHas kKamepa, oTBevarowas cregyowmm TpeboBaHnsaMm:

A1 Kamepa [ormkHa ObiTb OTAeneHa OT TOMKM KOTMa WM MNOSMHOCTbI dyTepoBaHa
MaTtepuanom, CTOMKUM K XMMUYECKOMY BO3AENCTBUIO MPOAYKTOB CropaHus;

2 KaHanbl, COeAMHSIOWME TOMKY C KaMepoWn, OOSMKHbI ObiTb AOCTAaTOUYHOrO CEYEHNS.
Bo Bcex cnyyasx paboyee gaBneHue B kaMepe He OOIMKHO MpeBbillaTb AAaBEHUS B TOMKE
bonee yem Ha 10 %;

3 OOJDKHO ObITb YCTAHOBIIEHO NpPEeAOXpPaHUTENbHOE YCTPOWCTBO, cpabaTbiBarollee
npu npeBbilleHNn paboyero paeneHust 6onee dem Ha 0,02 MlMa. lNpepoxpaHutensHoe
YCTPOWCTBO AOSMKHO UCKITHOYaTb BbIOPOC NNaMeHN B MaWMHHO-KOTENbHOE OTAENEHNE;

4 CyMMapHasa nnowagb cBobogHOro npoxoga npenoxpaHUTENbHOro YCTPOWCTBA
[omkHa BblTb He MeHee 115 cm? Ha 1 M® 06bema, Ho He MeHee 45 cm?. [lonyckaeTcsa oxuraTb
MYCOp B Kamepax, pacrnosioXXeHHbIX B OTHEBOM MPOCTpaHCTBE KoTNna. KoTnbl-MHCUHEpaTOpPbI
OOIMKHbI  obopyaoBaTbCA  3arpy304HbIM  YCTPOWCTBOM € 3aMOPHbIMK  KPbILLKaMW,
obopynoBaHHbIMM  GIOKMPOBKOW,  UCKMKOYaloWwen UuX OA4HOBPEMEHHOE  OTKpbiBaHME.
Ha koTnax-nHcuHepaTopax, He MMEeKLWMnX 3arpy304yHOro YCTPOWCTBa, MAOIMKHA ObiTb
BbIMOJSIHEHA ONOKNPOBKA OTKPbLITMS 3arpy304HOrO NoKa No TemnepaType B Kamepe CXXUraHus,
UCKIoYatoLwas camoBocnnaMeHeHme Mycopa npu 3arpyske.

Ecnu nmetotca orpaHnyeHns B OTHOLLEHUM 3arpy)Kaemoro marepuana, To 3To criegyet
yKkasaTb B npeaynpexaatowen Tabnuyke.

3.4.5 CxuraHme HedTAHbIX OCagKOB W  OCTATKOB AOMMKHO, Kak MNpaBuno,
npou3BoaAUTLCA  4Yepe3  creumanbHO  MNpedHasHavyeHHyl  Ognst 3TOr0  CUCTEMY.
[onyckaeTcs ncnonb3oBaHMe CUCTEMbI NOJAaYN TOMMUBA N TOMOYHOMO YCTPOMCTBA KOTNa Ans
CKUraHnsa HepTAHbIX OCaaKOB M OCTATKOB NpU ycnosumn obecneyeHnsa 6e30b6IMHOro ropeHust.

3.4.6  KoTnbl-MHCMHepaTopbl AOMKHbI  06opyaoBatbCs  APEPEKTUBHON CUCTEMOM
CaXXEOYUCTKMN.
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3.5 KOTJ1bl C OPFTAHUWYECKMMWU TENJTOHOCUTENAMU

3.5.1 TpeboBaHus HacToSAWEN rnaBbl PACNPOCTPAHAITCA Ha XWOKOCTHblE KOTMbl
C OpraHMyYecKMMn TEMNOHOCUTENSIMMN.

3.5.2 OOwme nonoxeHns, Kacawlwmecs OCBUAETENbCTBOBAHUN, TEXHUYECKON
OOKYMEHTaLuMK, M3roTOBMIEHUA W HOPM pacdeTa Ha NPOYHOCTb, M obwme TpeboBaHWs
n3noxeHbol B pasg. 1,2mne 3.2.1,3.2.6 —3.2.10,3.2.12, 3.2.13.

Mpn 3TOM, He3aBMCcMMO OT paboyero [p[aBneHus, MWHMManbHOE pacyeTHoe
AaBreHne Ons KoTnos, paboTarolmx Ha OpraHMYeckoM TenoHocuTene, AOMKHO COCTaBnATb
He meHee 1,0 MIa, a Aana uUWUCTEpPH, codepXKalwymx OpraHN4YeckUn TEensIOHOCUTENb —
He meHee 0,2 MlMa.

3.5.3 KoTnbl, kKak npaBuro, AOMKHbI pacnofiaraTtbCa B OTAESbHbIX MOMELLEHNSAX
C BbITSPKHON BEHTUNsIUMEN, obecneymBalolLen B HUX HE MEHEE, YEM LUECTMKPATHbIN OOMEH
BO3[yxa B yac.

Mpn MHOM PacnonOXeHNN MeCTO YCTAHOBKM KOTMOB JOSMKHO ObiTb 0GHECEHO NpUBAPHbLIM
KOMWHICOM BbICOTOM He MeHee 150 mm, o6opydoBaHHLIM ApPeHaXHbIM TpybonpoBogoM
B 3aKPbITYIO LIMCTEPHY.

3.5.4  KOHCTpyKuMs KOTna [JOfKHa  UCKMA4YaTb  BO3MOXHOCTb  MOBbILIEHUS
TemnepaTypbl CTEHKU TPYOKM CO CTOPOHbI TEnfoHocuTensa B NbOM YacTu KoTna Bbilwe
OOnMyCTUMOMN.

3.55 Kaxkgbin koTen JOImKeH MMEeTb:

.1 3anopHyl apmaTypy CO CTOPOHbI BXOAa W Bbixoda TENNOHOCUTENS;

.2 HE MeHee OfHOro TMPYKUHHOMO nNPeaoXpPaHUTENbHOro KnamnaHa MoONHOCThLIO
3aKpbITOro TMna. CymMmmapHas nponyckHas CNocoBHOCTL YCTaHOBMEHHbIX
npeaoxXpaHUTenbHbIX KnanaHoB [OfmkHa ObiTb, NO KpanWHen Mepe, He MeHee MnpupocTa
obbema TennoHocUTENs B KOTNE MpuM  MakKCUMarbHOW MHTEHCMBHOCTM  oborpesa.
[nameTp ycrnoBHOro npoxoga KnanaHoB JOIMKEH ObiTb He meHee 25 n He 6onee 130 mm.
[aBneHne cpabaTtbiBaHWs NPeAOXpaHUTENbHOrO KnanaHa He JOomkHO Gonee yem Ha 10 %
npesblaTb MakcMmarnbHoe paboyee aaBneHue;

3 MaHOMeTp;

4 BO3MOXHOCTb MOMHOIO OMNOPOXHEHUS;

.5 nasbl nnu noYKkM 4na ocMoTpa TOMKK KOTra Ha XXUAKOM TOMNMuBe;

.6 nasbl 4na ocmoTpa MOBEPXHOCTU HarpeBa YTUNU3ALUOHHOIO KOTMa CO CTOPOHbI
BXOZa 1 BbIXO4a rasos,;

g YCTaHOBIMEHHYIO Ha BUOAHOM MecTe (PpMeHHY0 0CKy cornacHo 3.2.12;

.8  TOMKW BCNOMOraTesibHbIX KOTMOB M NPUEMHbIE KamMepbl YTUMM3aLMOHHBLIX KOTSOB
OOIMKHbI  CHabXaTbCA  ApPEeHaXHbIMM  YCTPOMCTBAMM W CUrHanuM3auven npoTeyek
TennoHocuTens.

3.5.6 K KoTtnam, uMewLWUM 3MeKTPUYECKUN MOAOrpeB, MPUMEHSIOTCA Te Xe
TpeboBaHMWs, YTO U K KOTNIaM Ha XWOKOM TOMNmmBe.

3.5.7 Kaxgbll YyTUNU3aUMOHHbBIA KOTEN W KOTEN Ha XWOKOM TOMfuBe [OOSKeH
obopynoBaTbCa ahEKTUBHON CUCTEMON CaxXeobayBKuU.

3.5.8 CoeguHeHus koTenbHbIX TPYO ¢ GapabaHamn 1 Konnektopamu SOSMKHbI ObiTb
CBapHbIMU.

3.5.9 Ha kotnax gomkHa NpuMeHATLCA apMaTypa CUIb(OHHOro Tuna.

3.5.10 Kotnbl gomkHbl ObITb 060pPYAOBaHbI TEMNEPATYPHbIMM AaTYMKaMn Ha BbIXo4e
rasoB, curHanmsaumen o noxape u 3awuTon Mo npegenbHOMY 3HaYeHUo TemnepaTypbl Ha
BbIXO4e TEensIoHoCUTENS.

3.5.11 PerynupoBaHve TemrnepaTypbl TEMNITOHOCUTENSA HA BbIXOAE U3 YTUMU3aLMOHHBIX
KOTNOB [OJPKHO BbIMOMHATECA HE3aBUCMMO OT pexuma paboTbl ABuratenen nytem
W3MEHEHMS KONMYEecTBa MNOCTYMalLWMX BbIMYCKHbIX ra3oB WM NyTem nepenycka
OpraHM4yecKkoro TEMSIOHOCUTENS Ha crneunanbHbIA oxnaguTensb.
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Mcnonb3oBaHne perynupyowmx 3acrioHOK AonyckaeTcss [Ans KOTMAOB € rnagknmu
Tpy6amu, npm 3TOM CKOPOCTb ra3oB He AormkHa ObiTb MeHee 10 m/c.

[omkHO npegycMaTpuBaTbCs YCTPOMCTBO, MpeKkpallarowee MocTynsieHne rasoB
B YTUNN3ALUMOHHbIA KOTen npu cpabaTbiBaHUM aBapunWHOW 3awmTbl 6e3 HeobxoammocTm
N3MeHeHus pexuma paboTbl oBuraTens.

Mpn yctaHOBKEe Ha cydHe OByX M 0Oonee pgsuraTenen Takoe YCTPOWCTBO MOXET
He npegycmMaTpuBaTbCS.

3.5.12 KoTnbl C opraHMyeckMMn TENSIOHOCUTENAMU [OO0SMKHbI OblTb  060pyAOBaHbI
aBTOMaTMYECKMMKM PErynsaTopaMmy rOpeHusi, 3BYKOBOW U CBETOBOW CuUrHanmsaumen
B COOTBETCTBUM c Taon. 4.3.10 yactn XV «ABTOMAaTU3ALUAY, ©noKMpoBKON,
npegycMoTpeHHoM B 5.3.2, 1 3awwuTon B cootBeTcTBun € 5.3.3.

Kpome TOro, gomkHa 6biTb NpegycMoTpeHa 6nokMpoBKa 3anycka TOMOYHOro YCTpOMCTBa
npy HepaboTaroLWmMX UMPKYISALNOHHBIX HACOCax.

[Ana yTMnM3auuoHHbIX KOTMIOB B Cliydae Havana ux oborpeBa MpuM OCTAHOBIEHHbIX
LMPKYNALMOHHBIX Hacocax AOMKHa ObITb NPeayCMOTpeHa CUrHanmsawums.

3.5.13 YTunusaumoHHble KOTNbl 4OMKHbI ObITb 060PYAOBaHbI CTALMOHAPHOW CUCTEMOM
noxapoTtyweHusi. [lonyckaetcs nNpUMEHeHWe CUCTEM OpOLUEHUs GONbLUMM KOMYEeCTBOM
BoAbl. [@3oxoq noa YTUMNM3auMOHHBIM KOTNOM AofmkeH ObiTb 0b6opyaoBaH ApeHaXKHOW
cuctemomn, obecrne4ymBatoLLen oTBo 3TOMN BOAbl, UCKMNoYas ee nonagaHvue B ABuUraTensb.



lNpasuna knaccugukayuu u NMocmpouKu MOPCKUX cydos (4acmpb X)

65
4 YNPABNEHUE, PEINYJINPOBAHUE, SALLUUTA U CUTHAJTU3ALIUA KOTIIOB
4.1 OBLUME MNMOJNOXEHUA

411 TpeboBaHnsa HaCcToOSLEro pasgena pacrnpoCTPaHSOTCA Ha MapoBble KOTMbl U
KOTMbl C OpraHN4YecKUMn TEnsOHOCUTENSMU, NpeAHasHavYeHHble OS5 UCMOMb30BaHUA npwu
NMOCTOSIHHOM BaxTEHHOM OGCNy>XMBaHWMW.

TpeboBaHua K ynpaBneHuio, perynmpoBaHuio, 3amuTe 1 CUrHanmaaumnm KoTrnoB B COCTaBe
aBTOMAaTU3NPOBAHHbIX KOTESbHbIX YCTAHOBOK C 6e3BaxTeHHbIM 0BCNY>XMBAHUEM U3ITOXEHbI B
4.3 yactn XV «AstomaTtusauma» u 4.2.3.1 yactu VI «poTuBonoxapHas 3awmrar.

4.1.2 Cwuctembl aBTomMaTM3aumMu, UX dMeMEHTbl M YCTPOWCTBA LOSMKHbI OTBEYaTb
TpeboBaHuaM pa3sg. 2 n 3 yactn XV «ABToMaTusaumns».
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4.2 PEFT'YNIMPOBAHUE

4.2.1  KoTnbl Ha XWAOKOM Tonnuee (rnaBHble M BCMOMOraTesSibHble OTBETCTBEHHOro
Ha3HayeHns!) OO0SMKHbl ObiTb 06OpyAOBaHbl aBTOMATUYECKUMM PErynaTopamMn rOpeHUs.
MapoBble KOTNbl Ha XWOKOM TOMMMBE OOSMKHbI ObiTb 06OpPYyAOBaHbI Takke perynaropamu
nuTaHus.

Ana opyrnx KOTNnoB 3Tu perynaropbl pEKOMeHAYHTCS.

4.2.2  Perynsartopbl OOIKHBbI obecneumBaTb yCTON4YMBOE nogaepxaHue
YCTAQHOBJSIEHHbIX MNapaMeTpoB B 3a4aHHOM  AuMana3oHe NapoBblX WU TensoBbIX
(AN KOTNOB C OpraHN4YeCcKMMU TENNTOHOCUTENSMIN) Harpy3oK.
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4.3 3ALLUTA

4.3.1 Bce KOTMbl, 3a WCKMOYEHNEM KOTMIOB C UCKYCCTBEHHOW LMPKynauunen,
YTUNM3ALMOHHBIX  KOTMOB, KOHCTPYKUMS  KOTOpbIX Aonyckaetr paboty ©6e3 Boabl,
a TakKe KONNEeKTOPOB BTOPbIX KOHTYPOB ABYXKOHTYPHbIX KOTIOB, AOMKHbI O6bITb 060pya0BaHbI
HEOTKNIYaEMOW 3aLUTON NO HN3LLEMY YPOBHIO BoAbl B KoTne (cMm. 3.3.4).

4.3.2 KoTnbl € aBTOMaTU4ECKMMW TOMOYHbIMM  YCTPOMCTBAMM  OOSKHbI  OblTb
o6opyaoBaHbl 3aLLMTON B COOTBETCTBUM C TpeboBaHusiMu 5.3.
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4.4 CUTHANMU3AUNA

4.4.1 MecCTHble NOCTbl YNpaBfeHUsl KOTMOB C aBTOMATUYECKUMWU perynatopamu
NATaHMA W aBTOMATMYECKMMW TOMOYHBIMW  YCTPOWCTBaMM [OOSMKHbI  06opyaoBaThCs
YCTPOMCTBaMM Bbl4aynM 3BYKOBbIX M CBETOBbIX aBapuMHO-NpenynpeauTenbHbIX CUrHaroB
B cootBeTCTBUN C 4.4.2 1 4.2.3.1 yacTun VI «[poTrBonoxapHas 3alumra.

4.4.2  3ByKoBasi U CBETOBas CUrHanu3auumsa OOmKHa eNCTBOBaTb:

NPV NOHWXEHUM YPOBHS BOAbI A0 HWXXHEro NpeaernbHOro;

NPV NOBbILLEHWM YPOBHS BOAbl 40 BEPXHErO nNpeaesibHoro;

NPpY HEeUCNpPaBHOCTAX B CUCTEMaX aBTOMAaTMYECKOro perynupoBaHUs M YCTPOMCTBax
3aLNTbI, B YACTHOCTU, NPU MCHE3HOBEHNN 3NEKTPONUTAHNS;

npyv HEUCNPAaBHOCTAX TONOYHbIX YCTPOUCTB (CM. 5.3.3);

NPV BO3HWKHOBEHUW NOXapa B ra3oxode KoTna.

4.43 CurHanumsauus o HWKHeMy npegenbHOMY YPOBHIO  [OIDKHA HauuMHaTb
AEeNCcTBOBaTb paHblUe, YeM YCTPOMCTBO 3aLMUThI.

4.4.4  [lomkHa npegycmatpuBaTbCsi BO3MOXHOCTb OTKMOYEHWS 3BYKOBOrO CUrHana
BPY4HYO nocrne ero cpabartbiBaHus.

44,5 B KoTnax c BbICOKMM PUCKOM MoXapa B KaHanax nogadm Bo3gyxa K KOTNy u
B KaHanax yxoasLmx ra3oB AOMKHbl OblTb NpegyCMOTpeHbl CPeACcTBa AN NO4aym CUrHanos
TPEBOrv Ha paHHen cTaguun pasBuUTUA Noxapa.

K KOoTnam cC BbICOKMM PWUCKOM MOXapa B KaHane nogayn BO3gyxa OTHOCATCS KOTbl,
obopyaoBaHHble Tenno0OMeHHbIMM annapaTamu PoTaUMOHHOrO Tuna C BpalalowmmMucs
NMOBEPXHOCTAMM HarpeBa, MOABEPXEHHbIMU MONEePEMEHHOMY BO3AEWCTBMIO BO3gyxa W
yXOOSALLMX ra3oB.

K koTnam C BbICOKMM PUCKOM MNoXapa B KaHanax yxoAslmMx rasoB OTHOCATCSA KOTMbl,
obopyaoBaHHble TennoobMeHHbIMIW annapataMu Ans Harpesa yxo4sawmMMy rasamu Bo3gyxa
UnNu BoAbl, HANpUMep, SKOHOMan3epamn UnNn Bo3gyxonogorpeBaTensamu.
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5 TONOYHbIE YCTPOUCTBA KOTIIOB, PABOTAIOLLUX HA XXMAKOM TOMNJIMBE

5.1 OBLUME NONOXEHUA

5.1.1 OO6wue nonoxeHus, KacaroLmMecss TeXHUYECKOro HabniaeHns, TexXHUYEeCKon
OOKYMEHTaLuMK, W3rotoBneHnsi, n obwmne TpeboBaHus, npeabsiBnsemble K TOMNOYHbIM
YCTPOWCTBaM, NU3NOXeHb! B pass. 1.

5.1.2 Bce ob6opynoBaHue, uncnonb3yeMoe B TOMOYHbIX YCTPOWCTBAxX: HACOCHI,
BEHTUNATOPbI, 6bICTPO3anopHbIe KranaHbl 1 3NeKTponpuBoLbl — AOMKHO ObiTb 0406pEeHHOro
Pernctpom Ttmna n M3roToBNEeHO NOA TEXHMYECKMM HabnwogeHwem Pernctpa wnwm gpyroro
KOMMETEeHTHOro opraHa, npusHaHHoro Pernctpom.

YcTponcTtea perynupoBaHus, 3alnTbl, GIIOKMPOBKN U CUrHaNM3auumn OOMKHblI OTBeYaTb
TpeboBaHusM YacTn XV «ABTOMaTU3aLMSA».

5.1.3 Onektpunyeckoe 00OpydoOBaHME TOMOYHbIX YCTPOWCTB [AOJDKHO OTBeYaTb
TpeboBaHusM Yactn XI «3nekTpuyeckoe o6opyaoBaHNEY.

5.1.4 TonnuBo, NpMMeHsieMoe AN KOTMOB, OOSMKHO UMEeTb TemnepaTypy BCbILWKK
B cooTBeTcTBMM C 1.1.2 yactu VII «MexaHnyeckne ycTaHOBKUY.

5.1.5 Tpy6bonpoBoabl W apmartypa TOMOYHbIX YCTPOWCTB [OSDKHbI OTBEYaTb
TpeboBaHuam yactn VIl «Cuctemsbl n TpybonpoBogbi».

5.1.6 [Ons HabniogeHust 3a nNpoueccoM TOpeHMs B TOMKE KOTMOB  AOJSKHbI
npegycMaTpuBaTbCs CMOTPOBLIE YCTPOUCTBA.

5.1.7 [Ons TyweHuns 3ananbHUKOB PYYHOrO pPO3XUra OOIDKHbI MpedycMmaTpuBaTbCs
COOTBETCTBYIOLLNE YCTPONCTBA.
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5.2 ®OPCYHKH

5.2.1  KoHcTpyKumnsa ¢opcyHOK AormkHa obecneymBatb BO3MOXHOCTb perynmpoBaHunst
pa3mepa n bopmbl doakena.

5.2.2 [Onsa dOpPCYHKN C NEpPEMEHHON MNPOU3BOAUTENBHOCTLIO  OOMKHA  OblTb
obecnevyeHa BO3MOXHOCTb perynupoBaHWs Nodayn Bo3dyxa, Heobxogumoro Aans
nogaepXaHusi ropeHus.

5.2.3 [MpreMHble 0TBEPCTUSA KOTEMbHbIX BEHTUNATOPOB pekoMeHayeTcs 3awmwarb oT
nonagaHus B HUX BNarn U NOCTOPOHHUX NpeaMeToB.

5.2.4  [JomkHbl ObiTb NpPegyCMOTPEHbl KOHCTPYKTUBHbIE MeEPbl, UCKMYatoLwme
BO3MOXXHOCTb MOBOPOTa M CHATUA (POPCYHOK M3 paboyero nonoXxeHwss 0o npekpalieHus
nogayun K HAM TONSIMBA.

5.2.5 T[lpn ucnonb3oBaHUU OPCYHOK C MapoOBbIM WNW BO3OYLUHLIM pachblfieHneM
TONNMBA OOSMKHbI ObITb NPeQyCMOTPEHbI KOHCTPYKTMBHbIE MEPbI, UCKNOYatoLwmne nonagaHme
BO34yxa Wnun napa B TOMMMBO 1 HA0OOPOT.

5.2.6  [pn nogorpese KOTENbHOro TOMMMBA AOMKHbI ObITb NMPUHATBHI KOHCTPYKTUBHbIE
Mepbl, UCKItoYaroLmne ero neperpes B nogorpesaTensx npwu CHVXEHNN
Naponpon3BOANTENBHOCTU KOTNA UKW OTKNHYEHUN (POPCYHOK.

5.2.7 B mecTax BO3MOXHbIX yTe4yek Tonnmea AOMKHbI ObiTb NpegyCMOTpeHbl NOAAO0HbI.
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5.3 ABTOMATUYECKME TOMNOYHbIE YCTPOUCTBA

5.3.1 TpeboBaHnA HacTosiLen rnaBbl PacnpoOCTPaAHAIOTCA Ha aBToOMaTudeckue
TOMOYHbIE YCTPOMCTBA MNApPOBbIX KOTMOB M KOTNOB C OpraHUYeCcKMMU TennoHoCUTENaMHU,
KOTOpble NpegHa3Ha4YeHbl ANnst UCMOb30BaHUA C MOCTOSAHHBIM BaXTEHHbIM 0OCNyXMBAHNEM.

5.3.2 TonoyHble yCTpoWCTBa OOSMPKHbI UMETb GITOKMPOBKY, AOMYCKAMOLYyH nogady
TOMMAMBa B TOMKY KOTNa TOMbLKO Mpu cnegylowmnx yCnosBuax:

.1 dopcyHka HaxoauTcs B paboyem NonoxeHuu;

.2 NUTaHWe NodaHo KO BCEMY dneKTpuyeckomy 0b0opyaoBaHuMIo;

.3 3aBeplueHa BEHTUNALNA TOMKY;

4 3ananbHas @opcyHka paboTaeT, WM BKOYEHO 3NEeKTpUYecKkoe 3axuraHue
(Mpn po3Xnre 0CHOBHOM POPCYHKN);

.5  ypoBeHb BOfbl B KOTME Bbille HUWKHEro npeaenbHoro (4519 napoBbiX KOTMOB);

.6 NOTOK TenmoHocuTens Yepes KoTen B npedenax HOpMbl (ANA NapoBbiX KOTMOB
C NPUHYOMTENBHON LMPKYNSUMEN N KOTMOB C OPraHNYeCKUMIN TEMNNTOHOCUTENSIMN).

5.3.3 TonoyHble ycTponcTBa [AOMKHbI ObiTb  06OpyaOBaHbl  HEOTKOYAEMOWN
3awnTon, cpabaTbiBalollen B TeyeHne He 6onee 1c¢ (ona 3ananbHOW  OOPCYHKU —
He 6onee 10 c) 1 aBTOMaTMYECKM NpeKkpaLlaroLlen nogady Tonnmea K OPCyHKe B Cry4vasx:

.1 npekpaweHusa nogaym Bosgyxa B TOMNKY UM HEOOCTATOYHOIO ero Hamnopa;

.2 obpbiBa hakena OpCyHKM;

.3 OOCTWXEHUS HWXKHEro npefernbHOro YpoBHSA BOAbI B KOTHE;

4 yMeHblUeHUs NoToKa TENroHOCUTENA HWXe MWHMMAanbLHO A0MyCcTUMOro rnpegena
(Bna napoBbIX KOTMAOB C MPUHYAUTENbHOW UMPKYNAUMENn W KOTNOB C OpraHuyecKnummn
TennoHocuTenamm).

534 MNpekpaweHne nogaynm TOMAMBA [OOSMKHO MNPOU3BOAMTBLCA  C MOMOLLLHO
OBYX CaMO3aKpbIBaOLLMXCA NocrneoBaTenbHO BKMAKYEHHbLIX KranaHoB MW C MNOMOLLLIO
O[HOr0 KrianaHa, ecrnv Bce LUMCTEpPHbl, M3 KOTOpbIX MpedycMOTpeH MoABO4 TOMMMBA,
pacnonoXeHbl HUXe TOMOYHOMo YCTPOMCTBA.

5.35 Tono4yHble YCTpOMCTBA A0SMKHBI UMETb CPEACTBa KOHTPONS Hanuuns dakena y
OpCyHKN. ITU cpenctBa [OOSMKHbI pearMpoBaTb TOMbKO Ha aken KOHTPONMpyemom
OOPCYHKMN.

5.3.6 [Mpon3BoANTENBbHOCTL  3ananbHOW  (QOPCYHKM  OOrmkHa  ObiTb  TakowW,
4TOObl POPCYHKa CaMOCTOATENbHO HE MOrfna AepXaTb NapoBOW KOTEN nog AaBneHneM npu
NOSTHOM npekpaLleHnn pacxoga napa (4ns KOTNIOB C OpraHUYeCcKMMKU TEnmoHOCUTENaIMmn —
npu pabo4yen TemnepaType TENTOHOCUTENS B Criydae OTKITOYEHUSA BCex noTpeburtenen).

Mpn ogHOBpeMeHHON paboTe 3ananbHOM M OCHOBHOWM (POPCYHOK M cpabaTbiBaHWK
3aWmnTbl B Criyydasax, ykasaHHbIxX B 5.3.3, 3ananbHas oopCcyHKa AOMmKHa npekpawaTtb paboTy
OOHOBPEMEHHO C OCHOBHOMW.

5.3.7 ABTOMaTUYECKMNE TOMOYHbIE YCTPOMCTBA IMaBHbIX KOTIOB U BCNOMOraTenbHbIX
KOTNOB OTBETCTBEHHOIO Ha3HaYeHWs AOMKHblI obecneynBaTb BO3MOXHOCTb YNpPaBreHns Nmn
Bpy4YHyl0. PyyHOe ynpaBneHue [OIMKHO MnpeaycMaTpuBaTbCs HEMOCPEACTBEHHO Y KOTna.
Mpn aTom BCce OMNOKMPOBKKM, Tpebyemble 5.3.2, n 3awmta, npegycMoTpeHHas 5.3.3,
OOJDKHbI PYHKLMOHMPOBATD.

5.3.8 HomkHa npegycmaTpuBaTbCAd  BO3MOXHOCTb — OTKIIHOMEHUA  TOMOYHOro
YCTPOWCTBA C ABYX MECT, OOHO U3 KOTOPbIX OOMKHO ObiTb PacrnonoXeHO BHE KOTENbHOro
nomeLLeHus.
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6 TEMNOOBMEHHbBIE AMMAPATbI U COCYAbI NoA4 AABJIEHUEM

6.1 OBLWWIUE NOJNIOXKEHUA

6.1.1 OOwue nONoXeHus, KacawLlmMecs OCBUAETENbCTBOBAHUA, TEXHUYECKOM
OOKYMEHTaLMK, W3roToBfneHusi, maTtepuanoB, M obwwme TpeboBaHusA, npeabsBnsemble
K cocygam v TennoobMeHHbIM annapaTam, a Takke HOpMbl pacyeTa Ha NPOYHOCTb U3NOXEHbI
B pasg. 1 n 2 (kpome 2.2.1.4).

6.1.2 OnemeHTbl TennoobMeHHbIX annapaTtoB W COCYAOB NO4 [OaABriEHMEM,
conpukacarwowmecs c 3abopTHOM BOAOW UMM OPYrMMK  arpecCuBHbIMK  cpegamu,
OOJMKHbI U3rOTOBMATECA M3 KOPPO3UMOHHO-YCTOMYMBBLIX MaTepuanoB WM  cHabxaTbcs
3aLLNTON OT KOPPO3UM.

6.1.3 TennoobmeHHble annapatbl U COCydbl MOA4 OABMIEHMEM [OIDKHbI COXpPaHATb
paboToCnOCOOHOCTL B YCMOBUSIX OKPYXKalLWen cpeapl, npuBeaeHHbix B 2.3 yactu VI
«MexaHunyeckune ycTaHOBKN».
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6.2 TPEBOBAHUA K KOHCTPYKUUN

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

6.2.2 B HeobOxoguMbIxX crnyyasix KOHCTPYKUMA OOMmkHa obecrneunmBaTtb BO3MOXHOCTb
TennoBbIX yASIMHEHU KOpnyca U OTAENbHbIX YacTen TenrnoobMeHHbIX annapaToB U COCYA0B
nog, AaBreHnemMm.

6.2.3 Kopnyca Tennoo6MeHHbIX annapaToB 1 COCy40B Nof AaBfIeHNEM OIMKHbI UMETb
nanbl AN HagexXHoOro KpenreHus ux K pyHaameHTaM. B HEOOXOAMMbIX Cry4asX OOIDKHO
npegycMaTtpuBaTbCa BEPXHEE KpenneHune.

6.2.4  [ononHutenebHble TpeboBaHusa npueeneHbl B 4.4 dactm VIl «MexaHun4veckne
YCTaHOBKMUY.

6.2.5 [na ocmMoTpa BHYTPEHHWUX NOBEPXHOCTEN TennoobMeHHOro annapara u cocyga
nog, gasneHnMeM OOMKHbI NpegycMaTpmBaThes fiasbl. ECriv yCTpOMCTBO NasoB HEBO3MOXHO,
B COOTBETCTBYIOLLUMX  MecTax HeobxoguMmMo  MNpeaycMoTpeTb  CMOTPOBbIE  JIHOYKMW.
Mpn anvHe TennoobMeHHOro annapara 1M cocyda nog gaereHuemM bornee 2,5 M cMOTpOBbIE
MOYKM AOMKHbBI NPeaycMaTpmBaTbCcs ¢ 060MX KOHLIOB.

YCTPONCTBO CMOTPOBBIX JTA30B U MOYKOB He TpebyeTcsa npu pa3bopHOM KOHCTPYKLMKN UK
Npy NONHOM UCKIMIOYEHUN KOPPO3UU U 3arpsa3HeHNA BHYTPEHHUX CTEHOK.

B TennoobmeHHbIX annapatax W Ccocydax, KOHCTPYKUMSA KOTOPbIX WCKNoYaeT
BO3MOXXHOCTb OCMOTpa Yepes nasbl 1 NHYKM, YCTPOMNCTBO NOCNeaHNX He obsi3aTenbHo.

Paamepbl ropfioBUH f1a30B ykasaHbl B 3.3.11.2.
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6.3 APMATYPA U KOHTPOJIbHO-U3MEPUTENBHBLIE MPUBOPbI

6.3.1 Kaxgbin TennooOMeHHbIn annapaT W COCyA NOA  AaBfneHMeM  unu
HEOTKIYaemMble  UX  rpynnbl  OOMKHbI  ObiTb  O0OOpPyAOBaHbl  HEOTKMYaEeMbIMU
npeaoxpaHUTenbHbIMK KnanaHamMmu. [pn HannuyMm HeCKONbKUX HECOOOLLIAKLLMXCA NOMOCTeN
npegoxpaHnTENbHbIE KilanaHbl JOMKHbI NPegyCMaTpMBaTbCS 7151 KXK40W MNOSIoCTU.

M'mapodopbl OOMKHBI CHaGXaTbCsl MpPefOXpPaHUTENbHbIM KanaHoM, YCTAHOBMEHHbIM
Ha CTOPOHE BOASHOIO NPOCTPaHCTBA.

B oTaoenbHbIX cnyyasx gonyckaetcs OTCTYNSIeHNE OT yKasaHHbIX Bbille TpeboBaHmii.

6.3.2 [MpepoxpaHuTenbHble KnanaHbl, Kak MpaBumno, AOMMKHbl ObiTb MNPY>KUHHBIMW.
B nogorpeBatendx TomnMBa W Macna AonyckaeTcs nNpuMeHeHue npeaoxpaHuTenbHbIX
MembpaH ogobpeHHoro Pernctpom Tuna, ycraHaBiMBaeMbIX Ha CTOPOHE TONSMBa U Macna.

6.3.3 [lpepoxpaHuTenbHble  KnanaHbl  AOOMKHbI  MMETb  TaKyld  MPOMYCKHYIO
CNOCOBHOCTL, YTOOLI Mpu NOOLIX 0OCTOATENLCTBAX pabodee OaBrieHWE He MOrfno ObiTb
npesbleHo 6onee yem Ha 15 %.

6.3.4  KoHcTpyKuua npeaoxpaHnTenbHbIX KranaHoB JOJDKHA JonyckaTb
MUX NNOoMOMpOBaHME WNU A0MKHA WMETb pPaBHOLIEHHOE npeaoxpaHeHue, UCKMYarollee
perynupoBaHue knanaHoB 6e3 Begoma obcnyxmBatoLLero nepcoHana.

MaTtepran npyXuH 1 ynnoTHSALWNX MOBEPXHOCTEN KNnanaHoB OOJMKEH ObiTb CTOMKUM
K KOPPO3MOHHOMY BO34ENCTBUIO Cpeabl.

6.3.5 YcTaHOBKa ykasaTenen YpPOBHA M CMOTPOBLIX CTEKOST Ha TEennooOMEHHbIX
annapaTtax M cocygax NnoA AaBneHnem paspellaeTcsl TONMbKO B TeX crydasdx, Korga aToro
TpeOyloT YCroBMS KOHTPOISA U HAbNAEHMS. YKa3aTenm yPoBHS 1 CMOTPOBbLIE CTEKNA AOMMKHbI
ObITb HAOEXHOW KOHCTPYKLUUN N Hagnexawmm o6pa3om 3aLmLeHbl.

B ykasaTensx ypoBHA BOAbl, TOMMAMBA, Macna W XOMNOAUIMBbHOMO areHTa SOSTKHbI
NPUMEHATLCA MIOoCKMe crtekna. Mexay ykasaTtensmMmu ypoBHSI U cocydamu Mo AaBleHnem
OOJDKHbI YCTaHaBNUBATLCS 3aropHble YCTPOWNCTBA.

B neaspaTopax gonyckaetcs NPUMEHATb LMNMHAPUYECKUE CTekna.

6.3.6 Ha TennoobmeHHbIX annapaTax M cocygax nog AaBneHWem Ans YCTaHOBKM
apmMaTypbl AOSMKHbI NpedycMaTpuMBaTbCs NPUBAPbLILLN UK XKECTKME KOpPOTKME naTpyoKu
¢ (hnaHuamun. Ha rugpodopax gonyckaeTtcs npuMeHeHne pe3bbOoBbIX COEANHEHNIA.

YcTaHoBKa apMaTtypbl JOSTKHA BbINONHATLECA € ydeTom Tpebosanmm 3.3.1.1.

6.3.7 Cocyabl u TennoobmMeHHble annapatbl OOMXKHbl OblTb  00OpyaoOBaHbI
YCTPONCTBaMM NpoAyBaHUA N OpeHaxa.

6.3.8 Kaxabih  TennoobMeHHbI  annapaT WM cocyg NOA4  OaBfiEHWEM UMK
HeoTKIlo4YaeMble nx rpynnbl JOIMKHbI obopynoBaTbcA MaHoOMeTpamu nnu
MaHOBaKyyMMeTpaMmu. B TennoOOMeEHHbIX annapaTax, WUMEKLWMX HECKOMbKO MosnocTen,
MaHOMEeTpPbl AOSDKHbI NpeaycMaTpmMBaTbC A5 KaXKA0W NONOCTHU.

MaHomeTpbl OMKHbI oTBeYaTb TpeboBaHuam 3.3.5.1, 3.3.5.51n 3.3.5.7.
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6.4 CMEUUAJIbHBIE TPEBOBAHUA K TEMNTOOBMEHHbBIM AMNMAPATAM
n COCyaAM noa OABJIEHUEM

6.4.1 BosayxoxpaHutenw.

6.4.1.1 [lpepooxpaHuTenbHbIe KnanaHbl BO3OYXOXpaHUTENEN rMmaBHbIX 1 BCNIOMOraTenbHbIX
JBurarteren u CUCTeM NoXxapoTyLLeHWUs Nocre nogpbisa OOSMKHbI NMOMHOCTLIO NpeKpaLlaTth BbIXo4
BO34yXa Npv NageHun AaBneHns B Bo3gyxoxpaHuterne He Huke 85 % paboyero aaBneHums.

6.4.1.2 Ecnu komnpeccopbl, peayKUMOHHbIE KramnaHbl unu TpybonpoBOAbl, OT KOTOPbIX
BO3yX NogaeTcs B BO3AYXOXpaHUTENN, UMET NpedoXpaHUTerbHble KranaHbl, yCTaHOBMEHHbIE
TaK, YTO UCKIOYaeTCa nofadva Bo3dyxa B BO3AyXOXPaHUTENW AaBfneHueM Bbile paboyero, To
yCTaHOBKa MNpeaoXpaHUTENbHOro KnamaHa Ha BO3gyxoxpaHuTerne He obasatenbHa. B 9TOM
Cryyae Ha KaxOoM BO3OyXOXpaHUTerne BMECTO NPedoXpaHUTErbHOro KranaHa [gOormkHa
yCTaHaBNMBaTbCS Nerkonnaskasa npobka.

6.4.1.3 Jlerkonnaekas npobka OOSPKHa nmeTb TemnepaTypy nnasneHnsi
B npegenax 100 — 130 °C. Ha nerkonnaBko npobke AomkHa ObiTb BblOWTa Temnepatypa
nnaereHns.

[ns Bo3ayxoxpaHuTenen BMecTUMoCTbio Gonee 700 n auameTp nerkonnaBkoM MpPo6Ku
JOImkeH ObITb He MeHee 10 MM.

6.4.1.4 Kaxgbin BO3OyXOXpaHuUTENb AormkeH ObiTb 06opyaoBaH YCTPOWCTBOM  ONst
yaaneHusa snaru. [py ropusoHTanbHOM pacronOXeHUW BO3OYXOXPaHWUTENs YCTPOWUCTBO ANA
yAaaneHvs Bnaru cnegyeT npeaycMoTpeTb Ha 060MX KOHLAX BO34YXOXpaHUTENS.

6.4.2 KoHpeHcaTopbl.

6.4.2.1 KOHCTpPYKLMS KOHAEHCATOpa 1 ero pacrosnoXeHne Ha CyaHe LOMKHbI obecneynBaTb
BO3MOXXHOCTb 3aMeHbI TPYOOK.

Kopnyc rmaBHOro koHaeHcaTopa, Kak NpaBunio, A0IMKEH ObITb CTanbHbIM CBApHbIM.

BHyTpn koHOeHcaTopa B MecTax noAaBofda napa W3BbITOMHOro AaBreHust OOMKHbl ObiTb
npegycMoTpeHbl OTpaxaTenbHble WWUTbl ANnS NpegoxpaHeHus TpyboK OT HenocpeaCcTBEHHOrO
yaapa napa.

KoHCTpyKUumst KpenneHus Tpybok A0IMKHA UCKToYaTh UX NPOBUCAHNE 1 ONacHyro BUbpauuio.

6.4.2.2 KpbIlWKM BOASHbIX KaMep KOHAeHcaTopa [OSMPKHbl MMETb FOPSIOBMHbI, YACIO Y
pacrnonoXeHne KOTopbIX OOMMKHO obecrnevmBaTtb OOCTYN K Tpybkam B nobon yactn TpyOHoro
nyyka Ansi BanbLUOBKW, 3aMeHbl YNNOTHEHNS UK rIyLleHns TpyOoK.

Ans 3awmTbl BOASHbIX Kamep, TPYOHbIX AOCOK M TPYOOK OT MEKTPOSIMTUYECKON KOPPO3nK
OOMKHa npegycMaTpmBaTbhbCs NPOTEKTOPHAs 3alumTa.

6.4.2.3 [NnaBHbIN KOHOEHCATOpP AOSPKEH AonyckaTb paboTy B aBapuUHOM pexume npu
noboM OTKIMOYEHHOM Kopnyce Typboarperara.

6.4.2.4 KOHCTpyKUMS  KOHOEeHcaTopa [OrbkHa  Jonyckatb  MOAKMYEHME K HEMY
KOHTPOIbHbBIX U n3MepuTenbHbIX Npubopos, Tpebyembix cornacHo 19.4 yactn VIl «Cuctemel n
TpybonpoBoabI».

6.4.3 TennoobmeHHbIe annapaTtbl U COCyAbl XONOAUSIbHbIX U NPOTUBOMNOXaPHbIX
YyCTaHOBOK.

TennoobmMeHHble annapaTtbl M COCyAbl XONOAUIbHLIX U MPOTUBOMOXaAPHbLIX YCTaHOBOK
OOIMKHbI oTBeYaTb TpeboBaHuaAM pa3g. 5 yactm Xl «XonoaunbHble yCTaHOBKMY» U pasd. 3
yactun VI «[poTmBonoxapHas 3almra, COOTBETCTBEHHO.

6.4.4  BannoH.bl.

6.4.4.1 Hactoawme TpeboBaHWA pacnpocTpaHalTca Ha  OeclloBHble  GanmnoHbl
BMECTUMOCTbIO He 6onee 200 n ¢ HapyXHbIM AnameTpoM He 6onee 420 Mm 1 AnvHOW He Gonee
2000 MM, KOTOpble 3apsPKaloTCs ra3oM Ha creuuanbHbIX CTaHUMSIX W Nocne  3apsigku
OOCTaBNATCA Ha cyda ONd XpaHeHus M oTbopa CKaTbiX U CKWKEHHbIX rasoB. bannoHbl
C NpMBapHbIMM  OHULLAMW  OOMKHbl  PaccYUTbLIBATbCA HA  MPOYHOCTb B COOTBETCTBUM
¢ TpeboBaHmamMM pa3g. 2 «PacyeTbl Ha MPOYHOCTLY.
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6.4.4.2 MakcumanbHO OonycTumoe AaerneHue pp,, MIa, npu 3agaHHbIX Hapy)XHOM
AVaMeTpe U TOMWMHE CTEeHKM cTanbHoro GeclioBHoro 6annoHa AOMMKHO MPUHUMMATBLCS
He Gonee onpepensiemoro no opmyne

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

¢ = 0 — N5 BbICOKOMPOYHbIX CTanen, a Takke nNpu OTCYyTCTBUN KOPPO3UOHHOIO BO3,CI,€I7ICTBVIF|).

Ecnn maTtepmnanom 6annoHa sBNAeTCs BbICOKONPOYHAsA CTarnb C Npedernnom TeKyyecTu
He meHee 750 Mla n cooTHoweHMeM npedena TeKy4ecTn K BPEMEHHOMY COMPOTUBIIEHUIO
He meHee 0,8, koadhduuMeHT 3anaca Mo npegeny nNPoYHoOCTU n, B 6.4.4.2 AonyckaeTcs
NpPUHMMaTb paBHbIM 2,1.

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

PacueTHasa TemnepaTypa oKpyxaroLen cpeibl B NOMeLWeHn anga xpaHeHnsa 6annoHoB
npyv pacyeTHOM [aBneHWn Bcerga AofmkHa ObiTb HWXKE KpUTMYECKOM TemnepaTtypbl Ans
OaHHOro rasa v NpUHMMaTbLCSA PaBHOMN:

50 °C — ond cyaoB HEOrPaHMYEHHOro panoHa nnaBaHus;

40 °C — anga cyaoB C pavioOHOM MnaBaHus, reorpauyecknm orpaHuyYeHHbIM CPeaHUMMN
LuMpoTamu;

45 °C — ans 6annoHOB YIIEKMCIOro ra3a HesaBMCUMO OT parioHa NnaBaHus cygHa.

PacyeTHoe paBneHue M cTeneHb 3anofiIHEHWUSI YIIEKUCNOTHbIX GannoHOB LOKHbI
BblGMpaTbes ¢ yyeTom TpeboaHun 3.8.2.1 yactn VI «[poTnBonoxapHas 3awuTa.

6.4.4.3 [eomeTpusa QHWULL.

.1 Bbinyknoe ccepnyeckoe gHULLe B MecTe nepexoda OT UMMAVHAPUYECKOW YacTu
OannoHa AOMKHO MMETb TOMLWWWMHY, PaBHYK TOSMLWMWHE CTEHKM UUIUHOPUYECKON 4YacTu.
B paloHe ropnoBuHbl GecloBHOro 6annoHa [OMMKHO ObITb MPegyCMOTPEHO YTonweHue
chepunyeckon CTEHKU OHMLLA MO CPaBHEHMUIO C UMIUHOPUYECKON HE MeHee 4em B 1,5 pasa.
Mpn aTomM cdepuyeckas 4acTb, YTOMNWAACb, AOMMKHA MNNABHO MNEPEXOAUTb B rOpiOBUHY
©annoHa.

.2 MuHuMmanbHaga TonwMHa BOrHYTOro cepmyeckoro AHuia 6ecllioBHOro GannoHa
AOIMKHa OblTb HE MeHee 4YeM B 2 pasa 6onblue TOMWUHBI LMnnHapudeckon Yyactu 6annoHa.
TonwmHa HWKHEH YacTu UWNUHOPUYECKOW CTeHKM OannoHa [ormkHa WMMeTb MnaBHOE
yTonweHne A0 BenuuuHbl 1,7 TOMWMHbI CTEHKM GannoHa B ero UUNUMHOPUYECKON 4acTu.
BbicoTa BOrHyTOro gHuwa gormkHa 6oitb He meHee 0,12 HapyxHoro guameTpa 6annoHa.

6.4.4.4 Tllocne wum3roToBneHus kKaxabh ©GannoH pormkeH OblTb  NOABEPrHyT
rmapaBnMyecknm UcnbiTaHnsiM cornacHo 1abn. 1.7.1. Mpn 3TOM MakcMMarnbHble pacyeTHble
HanpsPKeHnsa He JomkHbI NpeBbiwaTth 0,9 npegena Tekyyectn matepuana 6annoxa.

6.4.45 B cnyyae npoBegeHus ruapaBnuYEecKMX UCMNbITaHUA OTAENbHbIX 06pasLoB
©annoHoB 00 pa3spyLleHus KoadhduuneHTbl 3anaca MpOYHOCTU MOTYT OblTb YMEHbLUEHbI
Mo CpaBHEHUIO C yKa3aHHbIMU B 6.4.4.2.

6.4.4.6 Kaxgbin GannoH M ero knanaHHas ronoska [OOSMPKHbl ObiTb 0BOpydoOBaHbI
HEOTKIIYaeMbIMN  NPedoXpaHuTeNbHbIMU  YCTPOUCTBaMU  (paspbiBHOWM  MeMbpaHon,
npegoxpaHnTenbHbLIM KnanaHoM Unu ferkonnaBkon NpobKkon), npegoxpaHstowmm 6annoH ot
HeJoMnyCTUMOro MOBbILWEHWSI TeMnepaTypbl.

MpenoxpaHuTenbHbIe KNanaHbl U nerkonnaskne Npobku 6annoHoB, Kpome GannoHoB 4NN
CKWKEHHOro YrmnekUcrnoro rasa, OOSfMkHbl oTBedatb TpeboBaHusam 6.3.3, 6.4.1.1, 6.4.1.3.
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[aBneHne cpabaTbiBaHNA NpefoxpaHUTeNbHbIX MeMbpaH AOMmKHO coctanate 1,1 p,
roe p — pacyeTHoe AaBrieHue.

MpenoxpaHuTenbHble yCTpoucTBa 6anfioHOB CXWKEHHOro YrneKUCrnoro rasa LOSMKHbI
oTBeyaTb TpeboBaHuam 3.8.2.6.1 yactn VI «[poTMBonoxapHas 3awuTay.

6.4.4.7 [Ons G6annoHoB BMecTUMOCTbIO MeHee 100 n (kpome GanfoHOB CXWKEHHOrO
YrNekncnoro rasa) npegoxpaHuTenbHble YCTPOMCTBA MOryT He npedycMatpuBaTbCs Mnpu
YCINOBWM BbIMOMHEHUA cnegyrowmnx TpeboBaHuni:

.1 GannoHbl He AOMKHbI pacnonaratbCs B MPOYHOM KOpMyce CygHa HWkKe BepxHen
nany6si;

.2 TemnepaTtypa B MNOMELLEHMAX, B KOTOPbIX  YyCTaHaBnuBawTcs  OanmoHbl,
OOIKHa ObITb He Bbllwe yKasaHHoW B 6.4.4.2;

.3 nomelleHna ansg GannoHOB OOSMKHbI pacnonaratbCs B OTAANEHUN OT XWMbIX U
Cny>XebHbIX MOMEeLeHNn, a Takke OT MeCT U MOMELLEHUN, rae YCTaHOBMEHO BaKHOe AN
GesonacHocTn cygHa obopyaoBaHMe UNU XPaHATCS NErKOBOCMIIaMEHSOLWMECS BELLECTBa U
TONMMBO.

6.4.4.8 Ot npenoxpaHnTesnbHbIX YCTPONCTB, KakK npasuno, JOmKeH
npegycmaTtpmBaTbCs 3aKkpbITbl OTBOA rasa B aTMocdepy.

B cnyyae cBobogHoro otBoga BO3gyxa OT  NpefoXpaHUTESbHbIX — KranaHoB
BO3OYXOXpPaHUTENEN AOOIMKHbl  OblTb  BbIMONMHEHbI  TpeboBaHua 3.1.2.5 vactu VI
«[lpoTnBonoxapHas 3awuTar.

OTBOA rasa OT NpeaoxpaHuTENbHbIX YCTPOMCTB 6GannoHOB CUCTEM YrNEKUCIOTHOro
NoXapoTyLUeHUs O0SmKeH npoun3soauTbea cornacHo 3.8.2.7 4vactu VI «[lMpoTtnBonoxapHas
3awmTar.

6.4.49 Ha 6annoHax, 3anonHsemMbix ©0e3 MNOMOWM  CydOBblIX  CPEACTB
(cynoBbIX KOMNPEcCcopoB M T.M.), YCTaHOBKA MaHOMETPOB Ha Kaxaom 6GannoHe
He obsizaTenbHa. OpgHako B nbOom criydae porkHa ObiTb obecnedeHa BO3MOXHOCTb
KOHTpONns gaeneHus B ntobom bannoHe.

6.4.4.10 bBannoHbl npu HeobxooMMOCTM [OOSKHbI 000pyaoBaTbCs YCTPOMCTBaAMM
npoayBaHus 1 gpeHaxa.

6.4.4.11 TllomelwleHna onsa xXpaHeHus BannoHoOB, coAepXallmx B3pPbIBOOMACHbIE rasbl
OOJDKHbI UMETb BXOA C OTKPbITOM nanyobbl.
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7 XAPAKTEPUCTUKU NPOYHOCTU KOTEJIbHbIX CTAINEN

7.1 HWXHUA NPEQEN TEKYYECTU B 3ABUCUMOCTU OT PACYETHON TEMMNEPATYPbI, MMa

Taobnwunuya 7.1

Mapka cTani R, Pac4yeTHas Temneparypa, °C

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

Mapka cranm R, | Roy PacyeTtHas TemnepaTypa, °C

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

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

Pa3smepbl KOHCTPYKTUBHBIX 3NIEMEHTOB MOArOTOBIIEHHbLIX KPOMOK CBapyBaeMbIx AeTanen
M pasMepbl LIBOB CBapHbIX COEAMHEHWA criedyeT npuHMMaTtb B COOTBETCTBUM
C HaLMOHanNbHbIMU CTaHA4apTaMu C y4eTOM criocoba cBapku.

Tunoeble NpUMepbl AONYCKAEMbIX CBapHbIX COEAVHEHWA NpuBeAeHbl B HACTOSILLEM
npunoxeHuun. PasnunyHble BapMaHTbl CBapHbIX COeAUHEHWI HE 0IMKHbI pacCMaTpMBaTbLCS Kak
SKBMBAmNEeHTHble ApYyr ApYry, a NocrnefoBaTenbHOCTL PACMONIOKEHUST CBApHbIX COeaUHEHWUI
He CBUAETENbCTBYET O MOPSAKE WX PACMONOXKEHUST MO NPOYHOCTHLIM XapaKTepUCTUKaM.
MNpeacTaBneHHble BapuaHTbl CBapHbIX COeAMHEHUN fOeTanen cnegyeT MPUMEHsITb Npu
ycnoBumn obecrnedeHns Hagnexallen NPoYHOCTN KOHCTPYKLNN.

B 3aBUCMMOCTY OT XapakTepmucTuK NPUMEHSIEMbIX MaTepMaroB, a Takke OT AanbHenLwero
PasBUTUSA TEXHMKM CBApPKM MOTYT ObITb AOMYLLEHbI U APYrie BapuaHTbl CBapHbIX COeANHEHWN.
B 3TOM CNny4ae, a Takke Toraa, korga TUNnoBble NpUMepbl CBapHbIX COeaUHEHMIn He MOTyT BbITb
NPUMEHEHbI MOSTHOCTLIO, TUM CBAapHOIO CoeaAMHEHUS! [OIMKeH BblTb cornacoBaH ¢ Pernctpom.

HOMNYCKAEMbIE CBAPHbIE COEOUHEHUA

1 Mnockue gHULIA U KPbILLKK

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

k=0,45,
r = 0,25, HO He MeHee 5 MM,
1.2
Sy 25 MM.
CM. npumedarue 1
k=0,5,
13 s, < sq, HO HE MeHee 6,5 MM,
’ S3 = 1,2551.
CM. npumedarue 1
- V,/ // ’ ; k= 0,45
14 2 /"</’ - CM. npumeyaHme 1
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N <
N 5

N

S

5

k =0,55.

15
\ Cwm. npumeyanwe 1
Q
&
7
3
-
1.6 AN - k=0,57
Q‘
S
KL
2 Bbinyknble gHuwWa
HonyckaeTcs ons KOTnos
2.1 n cocyaos nog AgasnexHunem |, |l n 11l knaccos.
Cm. npumevanms 2, 17
29 [onyckaeTtca ansa KoTros
’ u cocygos nog aasrneHuem |l v Il knaccos
Cnepnyet n3berate JAaHHOTO COEOUHEHNSI.
HonyckaeTtca Toneko ansa cocynos Il knacca,
2.3 . rae OTCYTCTBYET ONacHOCTb KOPpPO3nun
sl s; < 16 MM,
1.5s D <600 mm
S
- {\T\ HonyckaeTtcs Tonbko Ansa cocyaos Il knacca.
24 S _ s, <16 MM,
S 35 |38 D < 600 MM

max 25 mm max 23 mm
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3 TpyOHble pelieTku

3.1

*“i\&\\

\

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

3.2

_”3

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

3.3

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

3.4

k =0,45,

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

Cwm. npumevaHue 7

3.5

60°

k=0,45,
r = 0,2s, HO HE MeHee 5 MM
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4 Tpy6Gbl
w
. "‘“i F=—x 30°
e=s,
: e = 5 MM,
4.1 ¥> ’ N s, = 2,5 MM,
T—‘ T Cwm. npumevanus 8, 9, 10
i 2
3()‘) o
d@;—-? ‘ I%id“ d=s,1; =s;; 155 <1l<2s,.
4.2 - a1 Bapuant 1: s, = 5mMm; [ = s,
1' 7 BapuaHT 2: s, < 5 MMm.
V\_j j Cwm. npumeyanue 11
\
) e=0,7s
4.3 5, = 3 MM.
Q CM. npvmeyanve 12
5 AHKepHble CBA3N, aHKepPHbIe TPYObl N KOPOTKME CBA3U
el’s
/‘
5.1 ~ - __g k=0,42
e
_.33
3
oy —_
5.2 Al k=0,34
2 mm e "_E
= k=0,38
53 ¢ FEEEEEEER KopoTkue cBsam (cm. 3.2.2)

25 mm
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6 MaTpyOkun, WTyLepbl, NPUBapbILLN
6.1 NpuBapHble NaTpybKM HECKBO3HbIE

N
[ S, <16 MM,
611 L—/ % l, = s,/3, HO He MeHee 6 MM
s, I
3 O
- 4@’2@,
AT l; = s5/3, HO He meHee 6 MMm.
6.1.2
L—/% CM. npumeyaHue 13
S U
B 1,=1,5..2,5 MM,
6.1.3 l; = s,./3, HO He MeHee 6 MM.
CM. npumeyaHne 14
Mo i Tocne
obpabomru otpabomi
6.14 l, = s/3, HO He MeHee 6 MM.
o % - Cwm. npumevanmsa 15, 16
1,=10...13 mm.
6.15 CM. npumeyaHue 15
T
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6.2 NpuBapHbie naTpybKn CKBO3HbIE

CoeguHeHne NnpuMeHAeTCA B OCHOBHOM MNMpun

6.2.1 s, <s/2,
< €=
W
—~ 8y
g@ CoegunHeHve NpUMeHAEeTCA B OCHOBHOM MNpu
“ Sy = 5/21
6.2.2 "&\; : e=06...13 mm,
et+l=s,
7,—-4' 17 Sy
\?y
CoeavHeHne NpMMEeHSAEeTCS B OCHOBHOM Mpu
6.2.3 a0 {; S >5s/2,
NN e = 5/10, HO He MeHee 6 MM
YV
6.3 BbicaxkeHHble WTyLepbl
6.3.1
6.3.2 Cwm. npumevanue 17
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6.4 MaTtpybkun ¢ aAnckoobpasHbIMU YKPENMSAOLWUMM Haknagkamm

T

6.4.1 // 2 Po— l > s,/3, HO He MeHee 6 MM
g N
\\(‘\\‘ - > 10mm o,
[, 37{?
= [ = s,/3, HO HEe MeHee 6 MM
/ . o T E) E)
6.4.2 A“. ™~ .5 ll =10 Mm
8,
é = etl=s,unne+1=sy,
N 4=
6.4.3 AR T B 3aBMCUMOCTU OT TOrO, YTO MEHBbLLE;
ZIN I, 210 Mm
‘Tr“,\S
P I!.’ Lh.fjc
. e, +1=s,,
6.4.4 g\ : = I, 210 Mm,
A ALAL AN 2s, < (ep + 1) +HaumeHbLLasA N3 BENUYNH
(spr +er) v ly
&
Lepbl NOA LWUMNUMNbKK
dz < d1 + ZSmin.
6.5.1 Cwm. npumevanve 18
s <10 mm.
6.5.2 CM. npumedaHua 19, 20
[> 6 MM,
6.5.3 s< 20 Mm
i
6.5.4 | &mf s 20 MM
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6.6 MpuBapbiwn u WTYyLEepbl Ans pe3bboBbIX COeAMHEHNI

AN

6.6.1 i
N
NN
6.6.2 !
d, d<s,
H(l’[)(’){iﬂk’ﬂ d de = 2d,
663 HA 00pabnomky ~ ‘ | g A_E h S10 MM,
) L / “ h <0,5s.
,//// '{ | CM. npumeyaHue 21
6.6.4 !
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MpumeyaHua: 1. CeapHoe coedvHEHWEe MNPMMEHUMO Afsi KOTMOB C AMaMeTpoM obevainku
0o 610 mm. [Ina cocynoB noAa OaBneHWEM OHO MOXET MpuMMeHATbCca 6e3 orpaHudeHuin, ecnm
R,, < 460 MlNa unu R,y < 365 Mla.

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

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

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

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

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

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

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

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

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

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

12. lMpuBapka Tpyd NPON3BOANTCS PYHYHOW 3NIEKTPOAYrOBO CBApKOW.

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

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

15. lMpumeHsaeTcsa ons natpybkoB MarnbiX pa3MepoB MO CPABHEHUIO C pa3mepamu cocyaa.

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

17. UunuHgpudeckne y4actkm | [OMKHbI  UMETb  pasMepbl, MO3BOMSAOWME NPOU3BOAUTH
paguorpadu4eckuin KOHTPOIb B criydae HeobxoanMocCTy.

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

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

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

21. CymmapHas TonwmHa obeyvarikm cocyga v HannaereHHOro MeTtanna gOJPKHA ObiTb JOCTaTOYHON
ansa obecneyeHnsa He0BXOANMMOroO YMcrna BUTKOB HAape3KMu.




Poccuickuin mopckon pernctp cygoxoacrtsea

MpaBuna knaccudukaumm n NOCTPOMKN MOPCKUX CYAOB
YacTtb X
Kotnbl, Tennoo6MeHHbIe annapaTbl U cocyabl Noa AaBneHnem

DAY «Poccuicknii MOpCKOWM permcTp cyaoxoncreay
191186, CankT-lNeTepbypr, [BopuoBas HabepexHas, 8
www.rs-class.org/ru/
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