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Pexomennosan PocTexHan3opoM B KadyecTBE [OKYMEHTa MEXOTPACIEBOTO NPHMEHEHHMA
(nnesmo K4 -50/1219 ot 27.11.2006).

CraHjapT yCTaHaBIIHBAET METOMbl PACYETAa HA CTATHYECKYIO M LHMKIMYECKYIO NPOYHOCTS, a
TaxKe BHOPALHIO TEXHOJIOTHYECKHX CTAIbHBIX TPYGONpPOBOLOB, paboTaoIMX 0N BHYTPEHHHM H3-
OLITOYHBIM H HAPYXHBIM (BaKyyMHbIe TpYOONPOBOIKI) NaBIEHHEM, & TAKIKE MO AEHCTBHEM HOMOI-
HHMTENLHBIX HATPY30K H BO3JEHCTBHIA.

PacrnipocTpaHAeTci Ha NPOEKTHPYEMBbiE, BHOBb MW3rOTABIMBAEMBIE H DEKOHCTDYHDYEMBIE
CTA/IbHBIE TEXHONOrHYECKHe TPyOONpOBOALI, NpeHA3HAYEHHbIE /A TPAHCIIOPTHPOBKY ra3zoofpas-
HbIX, MApO0OpPa3HbIX M KHIKHX CPE H 3KCILTYaTHPYHOLIMECH HA OMNACHLIX IPOHBOACTBEHHBIX 00b-
€KTaxX B 3aKPLITHIX LIEXAX, HAPYIKHBIX YCTAHOBKAX, a TAK)KE MPOK/IAIbIBAEMBIX HAN3€MHO HA HH3KHX,
BLICOKHX OI0pax, 3CTaKagax H M0J3€MHO B HENPOXOMHBIX H MOMYNPOXOAHBIX KaHANaX.

CraHzapT conepuT TpeGOBaHHA N0 ONpeNeNeHHIO TOMMHBI CTEHKH TPYO U GacoHHBIX ae-
Taneil Tpy6onposona u3 ycnoBus ofecledeHHA MX HECyLued CrocOBHOCTH Non ASHCTBHEM BHYT-
PEHHEro ¥ HapyKHOro naenenua. [ToBepouHsIH pacueT TpyGomnporolda MpenyCMaTpPHBAeT OLEHKY
CTATHYECKOH H UHMKIMYECKOH NPOYHOCTH TNOZ HOeHCTBHEM HArpy30K H BO3IEHCTBHH, COOTBETCT-
BYIOIIHX KaK HOPMaJbHOMY TEXHOJIOTHYECKOMY PEXHMMY, TAK H JOIMyCTHMBIM OTKJIOHEHHUAM OT Ta-
KOTO pesKHMa.

[TpenycmoTtpen pacyer TpyGompoBona Ha BHOpALHIO pH IPOEKTHPOBAHHH, ITyCKOHANANOH-
HbIX paboTax M 2KCIUTyaTauMH. [IpHBEneHb! PEKOMEHIALMH 110 ONPENENeHHIO aMIUTHTYAbl H 4acTo-
Thl MyNbCaUMH NaBneHusa paboueit cpensl, reHepHpyeMbix 060pyIOBaHHEM, H COBCTBEHHBIX YacTOT
konebanuid TpyGonposona. CohopMyIHpoBaHs! YCIOBHA OTCTPOMKH TPYGONPOBOAA OT pe3OHAHCA.
JlaHb! KpUTEpHH IPOYHOCTH TPYGONPOBOA DK HATMYMM BHODALMH.

CranpapT npejHa3’Ha4yeH [UIs CIELMANHCTOB, OCYLUECTBIAIIIMX MPOEKTHPOBAHHE, CTPOH-
TeNbCTBO H PEKOHCTPYKIHIO CTANBHBIX TEXHOMOTHuYeckux TpyOomposomos B Hedtenepepabatsi-
BalOwWeH, XHMHYECKOH, HeTEXHMHYECKOH, Ta30BOH M JPYIHMX CMEXHBIX OTPACIAX NPOMBILLIEHHO-
CTH.

TexkcT HacTOALIEro H3MaHMA CTAHOAPTa CONEPKHT M3MEHEHMA M  [ONOJHEHHA K
CTIT 09-04-02 (001-CTIV/A), Beimymensomy B 2004 roay s3amen PTM 38.001-94 «Yxkaszanua no
pacuyeTy Ha NpO4YHOCTHL H BHGPKILHEO TEXHOJIOTHYECKHX CTANIbHLIX prﬁOﬂpOBOﬂOB)).

Hacrosiumii cTangapr He MokeT GbITh MOJHOCTBIO MM YACTHYHO BOCTIPOH3BeeH, THPAXKH-
PoBan K pacnpocTpaHen Ge3 MHCbMEHHOr0 pa3pelieHns Accounaunn «PocTexakeneprusay.,

CA 03-003-07 (CTI1 09-07-03)
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BBEJIEHHE

B Cranuapre o0o0uien MHOTOICTHIT ONBIT B 06A2CTIN OUCHKIL NPOUHOCTI TXHOMOMHUYECKIX
CTALHEIX TPYDOIPOBOA0S. Heo0xoammMocTs B pa3padoTke CrCLHANLHONO HOPMATIHBHOTO 10KYMEH-
Td 1O PACHETy HA NPOMHOCTH 00YCNOBACHA CreH(HKOI TEXHONOIHYECKIX TPYBONPOBOIOS, KoTo-
pbl€ XAPAKTEPH3YIOTCA:

= TOBBILIEHHOI OMACHOCTLIO TPAHCTIOPTHPYEMbIX CPe (KOPPO3HOHHAA AKTHBHOCTB, BIDbi-
BO- 1 [107KAPOONACHOCTh, TOKCHYHOCTS ),

= LIHPOKHM QHAMA30HOM H3MEHeHHs palouHX napamMeTpor (TeMrepatyp, AaBaeHuil);

= PasHOOOPA3HEM BO3MOIKHBIX MEXAHM3MOB PaspylWCHHA B PE3yAbTATE CTATHYECKHX, UHK-
IHMYEeCKHX M AHHAMHYECKKE BO3NEHCTBHH.

Hp;memsmuucs 10 nepaexero epemenu PTM 38.001-94 «Ykasanus no pacuery Ha npou-
HOCTb 1 BUOPALMIO TEXHONOTHYECKHUX CTAILHBIX TPYOONpoBonos» [22] ycTapen, 0cOBeHHO B YacTH
OUEHKH MPOYHOCTH HAKOONIEE HAMPAKEHHBIX JNEMEHTOB TPYOOMPOBOJOB - OTBOXOB, BPE3OK M
TPOiiHIkOB. OTae/bHbIE MONOKEHUS N0TPEGOBANIOCH IPHBECTH B COOTBETCTRHE ¢ «[Ipasiiamy ycr-
poiicTBa W GE30MACHOH JKCIIyaTauMH TeXHONOrH4Yeckux TpyGonporoaos, 15 03-385-03» [14] u
ApYrHMH HOPMATHBHBIMH LOKYMEHTAMH MO pacyeTy HA NPOYHOCTh, BBEASHHLIMH B AelicTBHE noce
1995 rona [23], [1], [2], [20]. ITpu sTom nposeaeHa rapmotusauus ¢ xopmamu CIIA ANSI/ASME
[32], [33], [34].

HactoAwmit CTaHIAPT YCTAaHABMMBAST METOMbI PACHETA HA CTATHUECKYIO H LHMKIHYECKYIO
MPOYHOCTb, 4 TAKKE BHODAUMIO TEXHOMOrMHECKHX CTAILHLIX TPYGONpOBONOB, paBOTANWMX nOn
BHYTPCHHUM H3OBITOMHBIM H HApY KHBIM (BaKyyMHbI TpyGONpOBO) NaBICHHEM, A TAKKE M0 Aeii-
CTBMEM [ONOHWTENLHLIX HATPY30K M BO3NSHCTBHI (BeC TpyOOMpOBONA, TeMIepaTypHbiii Harpes,
CMelUeHHe orop # T.i.). Hopmbl i MeToab! pacteTa Ha MPOYHOCTL MPHMEHMMBI TIPH YCIOBHH, YTO
OTKJIOHEHHA OT TEOMETPHYECKHX PA3MEPOE M HETOYHOCTH MNPH M3rOTOBIEHHH PACCHMTHIBAEMBIX
DNEMEHTOB HE MPEBLILIAIOT NOMYCKOB, YCTAHOBISHHBIX HOPMATHBHO-TEXHHYECKOH NOKYMEHTALHEI,

Cranzapr npefHasHayeH I CMEUHANKHCTOB, OCYLUECTBAAIOUIMX MPOSKTHPOBAHHE, CTpOM-
TEALCTBO M PEKOHCTPYKIIIO CTATbHBIX TEXHOIOrHueckHX TpyGonpoBonos B HedTenepepabaTei-
BAOIIEH, XHMHYCCKOI, HeTEXHMHYECKOH, ra30BOil H APYTHX CMEKHbIX OTPACHAX [POMBILLIEHHO-
CTH.

(¥}
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OCHOBHBIE YCJIOBHBIE OBO3HAYEHUA
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TepMHHbI H €OMHHLBI H3IMCDEHHA

Yenoenoe
0003HaYeHHEe

KoodpduunenTt nutencudurauun 13rubHpIX HANpPsUKEHUH B [I0CKOCTH
TPOHHHMKA MIH OTBOAA

-—
TepmHHbl H eMHHLBI H3MEPEHHA Jciopsioe
0003HaueHuUe
G

[Lrowazns NoONepeyHoro ceyeHHs TpyGsl, MM~ 4,
YKpennaowas mioans HakIaaku, MM A,
YKperIsiowmas rioLans WTyLepa, MM 4,
Paguychl HaYaIbHOH H KOHEYHOH MOMYKDPYTOBbIX TPELIMH, MM ay,a,
UTnpyHa HAKIAAKH, MM b,
[1I1pHHa YIUIOTHHTENIbHOMH NPOKIAIKH, MM b
CymmapHan npHOaBka K TOIIUMHE CTEHKH, MM. [IpHHHMaeTCs coracHo

n.m 1.6.3-1.6.6 £
TexHonoruyeckas npuGasKa K TONUHMHE CTEHKH, MM. I[pHHHMaeTcs cornac-

Ho m. m. 1.6.3-1.6.6 G
[Tpu6aBka K TONIUKHE CTEHKH HAa KOPPO3HIO W 3PO3HI0, MM. [IpHHHMaeTCH

cornacHo 1. 1. 1.6.3-1.6.6 L
CKOpOCTh 3BYKa, M/CEeK C
HapyxHb1i IHameTp TpyObl MM AETANH, MM D
BHyTpeHHHH qHaMeTp TpyObl WM AETaNH, MM D,
HomuHanbHEIH THaMETp (YCIOBHEIH TPOXOL), MM D,
HapyxHbiii [uaMeTp koyxa H30MALHH (PH OTCYTCTBHH KOKYXa — Hapy- D

HbIH IHaMeTp H30MALUHH, IPH OTCYTCTBHH H30MALMH — D, = D), MM il
Hapyxsbifi AMaMeTp WTyuepa (OTBETBNEHHA) HIH JHAMETD LEHTPATLHOTO d

OTBEPCTHA B 3arTyLLKE, MM
JomycTumslit JHAMETp OTBEPCTHS, He TpeBGYIOMEro YKpeILIeH s, MM d,
BHyTpennuil [uamerp wryuepa (OTBETBNEHHMA), MM d,
OKBUBANEHTHBIi THAMETP OTBEPCTHA B IETATH C BBITAHYTOM d

rOpJIOBHHOH, MM “
Momyns ynpyrocTu MaTepuana B X0I0OHOM cocTosHHH, MITa Ez
Monyns yIpyrocTs MaTepHana npH pacyeTHOM Temneparype, MIla E
1-1 yacToTa cobcTBeHHBIX KoneGannii TpyGonposona, [y o
i-s yacToTa BO3MYWaloWeit Harpy3ku, ' o
ITapameTp, XapaKTepH3YOLIMA KOHUEHTPALHIO HANPAKEHHI H3rHOa B

TpOHHHKE H
BeicoTa BBIMYKIIO# YacTH 3armyIuKH, MM h
PacyeTHbIe 3HaY€HHA BLICOTI BHEIUHEH H BHYTPEHHEH YacTH WITYLEPa, MM hy, hy,
MoMeHT HHEpLIHH [OTIePEYHOT0 CeYEHHS TPY OB, MM~ I

4
MoMEHTEI HREpLUHH MOMEPEYHOrO CEYEHNA WTYIEPa, MM I,
= E

TonApHbIi MOMEHT HHEPLHH MONEPEYHOTO CEYEHHS WITYLEPA, MM 1,
KoadduunenT nnTeHCHpHKALMH HIrHOHBIX HANPSKEHHI H3 TIIOCKOCTH .

[TPOHHHKA HJIH OTBOJA o
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KoadduuneHT HHTEHCH(DHKALMH HANPAKEHWH B OTBOIAX k,
Koaddpuunent rubkoctr nzornyToil Tpybsl He3 yueta CTECHEHHOCTH fe- K
¢hopMaLuK ee KOHLEBbIX CEYEHHH ’
Koadduunent rubkocTy H30rHYTOH TpyObl © y4ETOM CTECHEHHOCTH [g- K
dopMalHK €€ KOHUEBBIX CEYEHHH e
Amnnutya 3¢ beKTHBHOrO 3HaYeHHA KO3((HHLMEHTA HHTEHCHBHOCTH Ha- K
NpsKEHHH, COOTBETCTBYIOILEro nmopory ycranoctu, MIla i
PacuerHas nnuHa dneMeHTa, MM 7
JnuHa TpyObl MM MPOJIETA, M . L
Harubaromuit MOMEHT, ASHCTBYIOWMH U3 III0CKOCTH TPOIHHKA MIIH OTBOAA, M
H-mm ?
Hzrubaromuit MOMEHT, AeHCTBYOLWMH B IUIOCKOCTH TPOHHHMKA MIH OTBOMA, M
H-mM i
KpyTtawnit moment, H-mm M,
[Toronnas Macca TpyGonposona, Kr/m m
(OceBoe yCHIIHe 0T OOMOMHHTENLHBIX HArpy30K, H N
PacyeTHOE YMCIIO MOMHBIX LHKIOB, COOTBETCTBEHHO OT COBMECTHOIO AEHCT-
BHsA BHYTPEHHET 0 JaBJE€HHs H JOMOMHHTENbHBIX HATPY30K H TONLKO OT AEHCTBHA N, N,
BHYTPEHHEr0 JaBJIEHHA
YHCno MONHBIX UMKIOB, COOTBETCTBEHHO OT COBMECTHOIO ACHCTBHA BHYT-
PEHHEro JaBJeHHA U JOMOIHHTENLHEIX HATPY30K M TONLKO OT AeiCTBHA BHYTpeH- | N Ny
HEro JaBleHHs
Uucno nonHbIX LHKIOB, COOTBETCTBEHHO C AMILIHTYAOH 3KBHBAIEHTHOTO NN
HANpsKEHHA o, M C pasMaxoM KonebaHuit masneHus AP, e
JHomyckaeMoe YHCIIO MOMHBIX UHKIOB IIPH BHGpauyu (V]
Yucno o6oporos Bana, 06/MuH n
Pacuyernoe BHyTpeHHee H3OBITOUHOE HIH HapyxHOe naenenxe, MIla. [Ipu- p
HUMaeTcs cornacHo n. 1.3.2 u 1.3.5 cooTBeTCTBEHHO.
JlonmycTHMoe H30BLITOUHOE BHYTPEHHEE HIIH HapykHoe nasnenue, MIla [P
PaGouee u ycnosHoe naenenue, MIla P., B,
[TonepeuHsle yCHIHA, AEHCTBYIOLIME B JBYX B3aHMHO NEpNEHIHKYIAPHBIX 0,, 0
nockocTax, H o
Panuyc KpHBH3HBI OCEBO# JIHHUH OTBOAA, MM R
Panuyc ckpyrneHus ropJoBHHEI B TDOHHHKOBOM COEQMHEHHH, MM r
HomuHanpHaA TOMWMHA CTEHKH TPy Ob! HIH hacoHHOH JeTald, MM s
‘HomuHanbHas TONMUIKMHA CTEHKH LITyLEpa, MM ’ 5,
‘PacyeTHas TOMWMHA CTEHKH MarMCTpaiy TPOHHMKA NpH @, = 1.0, MM Sy
PacyeTHas TOMUHHA CTEHKH LITYLUEPa TPOHHHUKA Py @, =1.0, MM Sos
PacueTHeie TONLUMHEI CTEHOK TPYO W dacoHHBIX neTaned, MM Sgs Sy
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e i Yenoshoe
TCpMHHBE H CAMHULBL H3MCPCHITA OO0
DRBHBUICHTHAR TOJLBIHA CTEHKH MArHCTPAIH TPOIHIKL MM
Pacrernas TeMnepaTypa cTeHxi TpyGonposoaa, "C. TIpHHIMACTCH COITIACHO T
. 1.3.7 _
DHICTIBHBIC TCMIICPATYPbI MPH PACHETE BLICOKOTCMICPATY PHBIX TPy OONpo-
BOOB 1 JTanax 2 u 5 nosepouHoro pacdera, *C. [IpHHIMAIOTCA COTIACHO r,. T
n.5.1.7 y
CkopocTe NOTOKA B TpyDONpoRone, M/c 5 14
MOMEHT CONpPOTHBIEHHA NONEPEYHOrO CeYeHHA MPH H3rHOe, MM 4
| Cunosoii (hakTop Ha i-ToM 9Tarne pacdeTa X
KoodnumeHT HaAeKHOCTH 1719 HAMPY30K WK BO3OEHCTBHIT (-TOTO THITA ¥
BespasmepHblil NapamMeTp, XapaKTePH3YOLHH NOHHIKEHHYO JKECTKOCTD OT- P
BOZA MPH JAefiCTBHM H3rnbalolllero MoMeHTa .
KoohruneHT ctecHenHa gedopmauii H3ru0a Ha KOHLAX 0TBOAA S
CyMMa yKpenasioLWMX nIoLwales, My >4
BpemMcHHOE COMPOTHBIECHHE Pa3phiBY COOTBETCTBEHHO NPH PACYETHOH TeM- o, o
nepatype 1 20°C, MIla
[Tpenen Teky4eCTH COOTBETCTBEHHO NPH pacueTHOH Temnepartype u 20°C, c,, o2
MITa
YCnoBHbIH Mpeaen TEKY4eCcTH NpH octaTouHol gedopmauun 0.2% cootset- . 0';;?,:
CTBEHHO NpH pacueTHOH TemnepaTtype H 20°C. MITa o
YCi10BHbIH MPEaen TEKY4ECTH MPH 0CTaTO4HOM Aedopmauni 1.0% cootset-| L, o,
CTBEHHO 1IPH pacyeTHO# TemnepaType H 20°C, MITa Al
YcnoBHbIi Ipenen LIHTEIBHOI NpoYHOCTH Ha pecype 107 yacos npu pac- _
yeTHOI Temneparype, MIla _
YcnoBHbIH Npeaen NoA3y4YecTH NpH PacTAKEeHHH, 00YC/IaBIHBAIOWHE de- T o
dopmauno B 1% 3a 10° yacos npu pacyeTroii Temneparype, MITa
PacueTHOE KO/bLEBOE HAMPAKEHHE OT BHYTpeHHero fasnenus, Mlla e
AMITHTY bl JKBUBANEHTHOTO HANPSKEHUSA MTOHOrO LMKNIA (-F0 PeXKUMA Ha- C.. 0.
rpyskenns, MIa §
MakcumansHas aMIIMTyna HanpsykeHuit npu subpaunu, MIla Lo i
PacyeTHas M JOMYCTHMAs aMILTHTYAbl Hanpsxenuii mpu suopaunu, MITa | {o..}, [o...]
DKBHBAIEHTHOE HanpsaxeHne, MIla o.
CyMMapHOE CpeIHEE OCEBOE HaNpsA/KEHHE OT BHYTPEHHEr0 AaBleHHA, Oce- o
BOMH Cwibl W u3rubawowiero momesTa, Mfla )
Cpenuee oceBoe HaNpsKEHHE OT BHYTPEHHEro fAasaeHus, MIla o,
Ocepoe Hanps:KEHHE OT H3rudarowero MomenTa, MIla iy
Hanpsukenue ot oceBoit cunsi. MITa oy
Jonyckaemble HAMPAKEHHA NPH pacyeTHOH Temnepatype u npu 20°C, [U]' [U]:n
MITa. Onpenensarotces cornacHo m. 1.4
Jlonyckaemas aMIuIHTY1d 3HAKOMEPEMEHHBIX HAMPAKEHHIT MPH- LMK - [0,]
ckux sosueiicTeusax, MIla
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Yenosnoe
| TepasHkbl 1 e HNILL IBMEPCHITS : N |
oooHANCHHKE|
l Henyexaeman aMIHTY.2a Bubpaiiiimg, MK ' o,
Kacarensnoe nanpsameHite ot kpyuenns, MIla r
Koadpnusent npousocti anementa co caapubiz weom [IPH DACTHAKCHILH, o
[Mprrimaerea cornacko n.n. 1.5.1-1.5.5

Koodduument npounocti anementa ¢ NOTICPEHHBIM CBAPHLIM LUBOM MPH
nsrude. MpuHuMaerca coraacHo m. 1.5.7

Koodduunent npouroctu snementa ¢ yriossim CBAPHbIM WBoM. [TpHHiMa-
erca cornacuo m. 1.5.8 e

Koadpuunent npouroctu snementa, ocnadresroro oTBepcTieM. Boiusc-

2,

AI0TCA B COOTBETCTBMM € 1. 3.4.3 e
Koo duunent ycpeaHeHHs KOMITeHCALMOHHBIX HanpsxexHil. [Ipuuusaercs 7
cornacho n. 5.1.7
Koodduument pemakcaunn xomneHcaunoHmx Hanpsizkeduil. [Ipunumaetcs 5
cornmacHo . 5.1.7
[TapameTp BHyTpeHHero 1asmeHns @, @,
J-f1 HM3LLAA KPYTOBAA YACTOTA COOCTBEHHBIX KoneGaHHit, paguan/c @,
J-# HU3LLIAA TEXHMYECKAA YACTOTA COBCTBEHHBIX Konedauui, ['u £

1 OBLIHE INOJIOKEHUA
1.1 OfaacTb npuMeHeHNs

1.1.1. Hacroswuii crasaapt COACPAHT OCHOBHBIC MOOKEHHA MO PACYETAM HA CTATHYECKYIO
H UHKIHYECKYH0 NMPO4HOCT, 4 TAK/KE BHODALIMIO CTANBHBIX TEXHOMOTHYECKHX TpybonpoBogos ¢ pa-
Ooueil TemnepaTypoii ot muuyc 70 1o naroc 700°C, Hapy:xHBIM gaBnenuem 10 0.1 MIla (Bakyym-
Hblil Tpy0ONpPOBOL), BHYTPEHHHM M3GbITOYHBIM JABICHHEM oo 10 MIla n oTHOLIEHHEM TOMIIMHEL
CTEHKH K HADY/KHOMY AHAMETPY (s—¢)/D <0.2.

1.1.2. Crannapt pacnpocTpaHsercs Ha NPOCKTHPYEMBIE, BHOBb H3rOTABNMBAEMBIE H DEKOH-
CTPYHpYEMbIE CTANbHbIE TEXHOIOTHYECKHE TPYGONPOBObI, JKCITYATHPYIOLUMECH HA OMACHBIX npo-
H3BOACTBEHHbIX 00BEKTAX B 3AKPBITEIX LEXAX, HapY’KHbIX YCTAHOBKaX, a TaK/Ke MPOKIaJbIBAEMBIX
HA[3EMHO HA HH3KUX, BHICOKHX OMOPaXx, 3CTAKANAX H MOAZEMHO B HEMPOXOLHBIX H MOMYPOXOIHBIX
kaHanax. CTaH#apT He pacnpocTpaHAeTcA Ha TpyOONpPOROIbl, TPEGOBAHHA K MPOYHOCTH W Hagex-
HOCTH KOTODbIX PETNIaMEHTHPYIOTCA Hopmamu [23].

1.1.3. Cranpapt conepixut Tpefosanus no OIPEeENSHUIO TOMHHbI CTEHKH TPYO H dacoH-
HBIX JeTalel TpyOOnpoBOd M3 YCIOBMA OGECTeueHHs ux HecylleH cnocoGHOCTH Moa meficTRHeM
BHYTPEHHETO M30bITOYHOTD H HAPYKHOrO 1ABIEHHA,

[Tosepounsiii pacuer TpyGonporona [pEayCMATPHBAET OUSHKY CTATHYECKOH H LMKIHYECKO
[IPOYHOCTH MO/ ASHCTBHEM HArPY30K M BO3ASHCTBHIL, COOTBETCTBYIOLLHX KAK HOPMAIBHOMY TeXHO-
IOMITHECKOMY PEKHMY, TAK H JOMYCTHMBIM OTKIOHEHHAM OT TAKOTO PesiimMa.

Ilpenycmotpen pacuer TpySonposona Ha BHOPALMIO NPH NPOEKTHPOBAHHI, MYCKOHANAL0Y-
HbIX pa0oTax W okcnayatauny. [IpHBeneHs! pekoMeHaaHI [0 OnpeneneHHo aMITHTY b H 4acTo-
Thl NyJibcaluil AaBnenna padoueil cpessl, reHepHpyeMbIX 000PYI0BAHHEM, H COOCTBEHHBIX YACTOT
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koneOanuii TpyGomposona. ChopmynuposaHsl ycnosua OTCTpoOiiku TpyGonposoaa oT pe3oHaHca.
Tlatbl KPHTEPHH NPOYHOCTH TPyGONPOBOAA NPH HalH4MK BUOPALMH.

BuyTpeHHHe CHIOBbie DAaKTODEI M PEAKLMH OMOP ONpEeAeNsOTCA pacyeToM Tpybonpososa
KaK yrnpyro# CTEp)KHEBOH CHCTEMBI C YHETOM peabHON rHOKOCTH JNEeMEHTOB H CHI TPEHHA B OMNO-
pax CKOMbLKEHHA M0 METOaM CTPOHTENLHOH MEXaHHKH CTepxHeBsiX cucTem. Harpysku Ha oBopy-
J0BaHHE H OMOPbI ONPENLAOTCA B paboyeM H XONOIHOM COCTOSHHAX TPyOONpOROAa, a Takke npH
HCTBITAHHAX.

OueHka MPO4HOCTH IPOBOLMTCA Pa3fe/lbHO HAa AEHCTBHE He CAMOYpPaBHOBELIEHHLIX HArpy-
30K (BECOBbI€ H BHYTDEHHEE [aBJIE€HHE) H C YYETOM BCEX HArpyXKalwowHX (aKTopoB, B TOM UHCIIE
TeMrnepaTypHbIX Aegopmaunii. [IpH cobnoneHHH yCnoBuii HMKIHYECKOH MPOYHOCTH, JOMYCKaeTcs
3HAYHTENbHAS KOHLEHTPALMA MECTHBIX HANIPAXKEHHIE, 00yCI0BIEHHBIX TEMIIEPATYPHLIM HarpeBOM B
pabouem cocTosHuH TpyGonposona.

[Ipunoxenns CONEPHKAT METOABI PELIEHHA pAla crieunHYECKHX 3a]a4, CBA3AHHLIX C pacye-
TaMH NIPOYHOCTH M HAEKHOCTH TEXHONOIHYECKHX TpyGONMpoROJ0B.

1.1.4. B 060CHOBaHHbIX CITy4asX BO3MOXKHO IPHMEHEHHE APYTHX METOIOB PACUeTa Ha Mpou-
HOCTb M BHOpaLMIO, OTIMYAIOLMXCA OT HACTOAWIMX. PelleHHe 00 3TOM MpHHHMaeT pa3paboTuHk
MpoeKTa.

1.2 Knaccudukauus TpyGonposonos

[Ip NpOBEPOYHBIX PACHETAX B 3aBHCHMOCTH OT YPOBHS TEMIIEpATyp M IIHTEALHON MpoYHo-
CTH MaTepHaa, Pa3N1YarTCA CPEOHETEMIIEPATYPHEIE H BhICOKOTEMIIEPATY PHbIE TPYOONPOBOIbL.
K BEICOKOTEMIIEPATYPHBIM OTHOCATCA TpYGONpPOBOABI:
- M3 YII€POJHCTOH M HH3KOIETMPOBAHHOW CTAalM MpH Pac4eTHOH TEMIIEpATYpe BhlllIe
370°C;
- M3 JIETHPOBaHHO# ayCTEHUTHOH CTalM NPH PacyeTHOH TemnepaType Boime 450°C.

K cpennetemnepaTypHeiM OTHOCATCA TPyGONpPOBOABI, PACYETHAA TEMIIEPATYPa KOTOPLIX HE
MpEBBILLIAET YKa3aHHBIX NPEIENoB.

1.3 OcHOBHEIE MOJIOKEHHS [0 PACYETY HA MPOYHOCTHL H BHOpanHIO

1.3.1. Pac4er TpyGOnpoBOnOB Ha NPOYHOCTS OCYLIECTBIAETCA N0 PacYETHOMY H3GBLITOUHOMY
[ABICHUIO H PACYETHOH TEMIIEPATYpe C YYETOM arpecCHBHOCTH CPenbl.
1.3.2. PacyeTHOe BHyTpeHHee H30BITOUHOE OaBleHHe P Ompenensercd paspabOTYHKOM TeX-
HOJIOTHYecKoro npouecca. [Ipu sTom:
- nnA Tpy6onpoBonos, paGoTAIONMIEX COBMECTHO C anmnapaTaMH, pacdeTHOE JaBlEHHE Ofl-
penenseTcs o pacyeTHOMY NaBJIEHHIO anapara, ¢ KOTOPhIM COeIMHeH TpyGonposos;
- AnA HAaNOPHBIX TPYOONPOBOMOR HEHTPOGEXKHBIX MAWKH (HACOCOB, KOMIPECCOPOB, Ia30-
AYBOK) — N0 MaKCHMAILHOMY NAaBICHHIO, PA3BMBAEMOMY NDH 3aKPhITOH 3aIBHMKE CO
CTOpOHbI HATHETAHHA, @ Ul MOPIUHEBLIX MALIMH — MO JaBIEHHIO HACTPOHKH mpenoxpa-
HHTENBHOTO K/aMNaHa, YCTAHOBIEHHOIO Ha HCTOYHHKE [aB/eHHA.
1.3.3. Tlpu pacuerte Ha MPOYHOCTL Tpy6ONPOBOAA B PEXHUME MCILITAHMA PACUETHOE NaBJle-
HHE NPHHHUMAETCA PaBHBIM HAHMEHBILEMY H3 AaBAE€HMH HCIBLITAHHA 3JIEMEHTOB CHCTEMBI
(amnapat, komMnescarTop u T.4.).
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1.3.4. Ecnu Ha snement TpyGompoBona AeiiCTBYeT rHAPOCTATHYECKOE NABJEHHE, COCTAB-
narowee 5% M BbILle paboyero AaBneHMA, TO PACYETHOE OABNEHHE 3TOrD DNEMEHTA JOMKHO GbiTh
MOBBILIEHO HA 3TO € 3HAYEHHE.

1.3.5. PacyeTHoe HapyxHOe JaBIEHHE JUIA BaKYYMHBIX TPyOONpPOBONOB NPHHHMAETCA HCXO-
ns u3 ocodenHocTel TexHonornyeckoro npouecca 10 0.1 MITa.

1.3.6. Ilpu pacuere BakyyMHbIX TPyGONPOBOLOB OCTATOYHOE AABEHHE JOIKHO MpPEeBLILATh
0.001 MITa [14].

1.3.7. PacyeTHas TemmepaTypa CTEHKHM NPHHMMAETCAd PABHOH MaKCHMATLHOI TeMIepatype
cpensl (MpH OTCYTCTBHH TEMIOBOrO PacyeTa) COrIaCHO TEXHOMOTHYECKOMY PErfTaMeHTy HiH fpoexK-
TY Ha TEXHONOrHYecKui TpyGonpoeoL. !

1.3.8. ITpu pacuete neraneii Tpy6onposoos Ha ycnoBHoe gaBneHue (Py), MpHHHMAEMOro 1o
['OCT 356-80, 3a pacueTHyto Temneparypy ciaexyer npuauMars 200°C.

1.3.9. CeoiicTBa MaTepHasa (JOMmycKaeMble HAMPSKEHHA, MOTYIb YIIPYTOCTH, xoaci)q;nunen-r
JIMHEHHOrO PaCIIHPEHHA H T.I.) ONpPEAENAOTCA NPH PACYETHOH Temnepatype. [Ipu oTpuuaTensHoii
PacHeTHOH TEMMepaType CBOACTBA MaTepHana MPHHHMAKTCA 171s Temnepatypsi 20°C.

1.3.10. PacyeTHble 3HA4YEHHA HArPY30K M BO3NEHCTBHIl IIPH OLEHKE CTATHYECKOH M LIMKIHYe-
CKOH MPOYHOCTH ONPEE/AIOTCA KaK NPOH3BENEHHE HX HODMATHBHOIrO 3Ha4YeHHs Ha KO3ddHLKEHT
HAZIeXHOCTH y,. THIEl HATDY30K H BO3NEHCTBMI, @ TAKKE COOTBETCTBYIOLIKE KOIDhHIHEHTE! Ha-

HEXKHOCTH y,, MPHUBENEHHI B paszene 2.

1.3.11. AMOIMTYnB! M 4acTOTHl MyNbCALMH JaBIEHUA B TPYGONPOBOAE, 2 TAKKE HACTOTHI
cobcTBeHHBIX KoneOaHHH, ONpenenaOTCca CornacHo pasaenam 2.2 u 6.

1.3.12. ITna npenBapHTENbHOH PACCTAHOBKH IIPOMEKYTOYHBIX ONOP PEKOMEHITYETCs HOMb30-
BaThcA [Ipunoxenuem 1.

1.3.13. TloBepouHBIii pacyeT TpyGONPOBOLOB HA MPOYHOCTH BLIIONHAETCS COTNIACHO pasfieny
5 ¢ y4eTOM Harpy3oK M BO3NCHCTBHH, BOSHHKAIOIIMX [PH CTPOHTENLCTBE, HCTIBITAHUAX M IKCILTya-
TauuH. BHyTpeHHue CHIOBEIE (aKTOPBI B PACHETHBIX CEYeHHAX TPYOOIPOBONA ONMpPENENAIOTCs Me-
TOJaMH CTPOHTENBHOH MEXAHHKH CTEP)KHEBBIX CHCTEM C YUETOM IOBBIIIEHHOH rHOKOCTH OTBONOB H
WITYUEPOB (OTBETBIEHMH) TPOHHHKOB M Bpe3ok (NMpunoxkeHue 2). TpyGonposoaHas apMarypa pac-
CMaTpMBaeTCA KaK Hele(OPMHpYEMOe Teo.

1.3.14. Brifop anemenTOB (iaHLEBBIX COSOWHEHHH M1 pabouux ycroeuil onucan B IIpu-
JIOKEHHH 3.

1.3.15. PexomeHnauuu no BeiGOpY CHIb(OHHBIX H JTMH30BbIX KOMIIEHCATOPOB COJEPHATCA B
[Tpunoxenuu 4.

1.3.16. Metogp! 3aiunThl TpyGONpOBOAOB OT BUOPALHH pacCMaTPHBAIOTCA B [IpHIOKEHHH 5.

1.3.17. Pacuer Ha3sHa4eHHOro pecypca (pacyeTHOro Cpoka ciykObl) TpyGONpoROAa pHBEAEH
B [Ipunoxenuu 6.

1.4 Jonyckaemble HANPSKEHHS

1.4.1. Nomyckaemoe HanpsxeHHe [o] npH pacdete Tpy0 M COEIHHMTENbHEIX NeTanei Tpy6o-
MpOBOJA Ha CTATHYECKYH0 MPOYHOCTH

= 14 yri€poOoMCThIX H HH3KOIErHPOBaHHLIX cTanei

.| o, O, uam G,y O, 0 G, 000
o]=min| —, e 1.1
(o] 24 1.5 1.5 1.0 (1.1)
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= U AYCTCHHTHEBIX craici
3

[7]=m n"f T, Tun T, 0w o_,-w': ' (1.2)
7| = 1 — 5 e A
124715 15 10 |

12

[Tpit o1pesciicHun 101YCKACMBIX HANPAKCHUI 118 CPEAHCTCMIICPATY PHBIX TPy ©0NpoBoaos
XOPAKTCPHCTHKM [LIHTCALHOH HPOYHOCTH @« W o . HE HCHOIL3YIOTCA, T.e. B (hopmynax 1.1 u

F

1.2 0CTAIOTCH TONLKO JBA MCPBbLIX YJIeHa B CKOOKaX.
1.42. HopmaruBHble 3HAYEHHMA [o7] HOMYCKAETCA MPHHMMATH /IS MICKTPOCBAPHLIX TPYO M

aetaneii no [1], a decwosueix - no [23].

1.5 Kod>(pdpuumeHTb! NPOTHOCTH CBAPHBIX COEINHEHHH

1.5.1. Korphuunentsl npoMHOCTH @, A4 CTBIKOBBIX CBapHBIX COCIMHEHMH NpH pacTaxe-

HHH OT JaBJICHMA, BBIMOMIHEHHbIX TH00BIM JOMYIUEHHBIM CrIOCO00M (aBTOMATHYECKOIT, MOTyaBTOMa-
THYECKOH MM pPYYHOH ZyroBod CBapKOii), OOECIEeYHBAIIMM MOMHLIH POBAP MO BCEH MIHHE CThi-
KYEMbIX 2JIEMEHTOB, [1PH MPOBEAEHHH KOHTPONA wWBa paguorpadueil nin yabTPa3BYKOM Mo[ Beeit
JUIMHE LWBA MPHHUMAKOTCA no Tadauue 1.1.

Tabauua 1.1

@, npH pacyeTHOH Temneparype
530°C u Gonee

Cranb ¥ crnocod cBapku i
510°C u menee

Yrﬂeponucraﬁ , HH3KOJIErHpOBaHHaA, MapraHuoBH-

cTas, XpOMOMOJIMOIEHOBAsA H AyCTEHUTHAS MPH 1.0 1.0
noboM crnocode crapkH
XpomomonudaeHOBAHAIHEBAA H BBICOKOXPOMHU-
cTas:
- MpH IEKTPOLLIAKOBOH CBapKe 1.0 1.0
- MPH 1EKTPOHHO-IY4EBOH CBapKe 1.0 0.9
0.7

- TpH DYYHOH OyroBOH CBapKe, KOHTaKT- 1.0
HO# CTbIKOBOH CBapKe, aBTOMaTHYECKO#
CTbIKOBOH cBapke noa (uocom

Tpunewarue: npy pacueToit Temneparype ot 510°C xo 530 °C suauenne xoddduumenta
@, onpenenserca JHHEiIHbIM HHTEPIOMHPOBAHHEM MEXKIY YKAZAHHbIMM IHAYEHHAMH.

1.5.2. Ko3(pdruHEHT NPOYHOCTYH CTHIKOBOTO CBAPHOrO COSAMHEHMA @, KOHTPO/IbL Ka4ecTsa

KoToporo paguorpadiueil HIH yNbTPa3BYKOM NOMYCKAeTCA MPOM3BOAUTL HE MO BCEil AMHHE KaKIoro
B2, PCKOMCHIYETCA MPHHHMATL DABHBIM 3HAYEHHIO @, corgacho 1. |.5.1, yMHOKEHHOMY Ha Be-

JIMYUHHY:
- npu BbIOOPOYHOM KOHTpONE He Menee 10% anuHbl nanHoro wea — 0.8;
- [IpW OTCYTCTBHH KOHTPO/IA HIIH NPH BRIOOPOYHOM KOHTpone meHee [0% anuHel JaHHOTO
wiea — 0.7 '
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.53, TIpH it CMCILCHIS KPOMOK CBUPHBLIX TPYO KOWpDHICHT npounocTn CBAPHOIO
COCIIHEHNA @, onpeacnednbiii B cootsercreim ¢ i . L350 1t 1.5.2. nomken Goris YMEHBUICH
HPOHOPUHOHILILHO CMCLLCHIIO KPOMOK. Hanpusmep, npu emewening kposok 1a 15% 3nauctie ko-
ApuueHTa 10MKHO ObITh YMHOKeHO Ha 0.85.

g s . N e i

L.5.4. [Ipi c:kaTum CTHIKOBOIO CBAPHOIO COCHHEHMSA KOOPGHUNEHT IPOUHOCTH TIPHHIMAET-

CA paBHbIM @ =1.0.

[.5.5. lpu pacuere GeclIOBHLIX TPyG  aetaneii koaddinent npounocTi npuHIMaercs
paBHbiM @ =1.0.
f
[.5.6. Yeunerue cBapHoro wea npH onpeseieHmy KOI(DOHUMEHTA NPOYHOCTH @, HE YUHTLI-

BAeTCH.
1.5.7. KoobpuumeHT mpourocts nonepeynoro CBAPHOrO CThIKA TPYG u merancii npu usrude

., ONpEIENAETCA B COOTBETCTBMM C MM. 1.5.1-1.5.5, Ho e Gonee zHauemmii, NPHBEICHHLIX B Tad-
auue 1.2,

Tadnuua 1.2

\« A1a Tpy6
Crans & i
Beciuosnbix DACKTPOCBAPHbBIX

AYCTCHHTHAA XDOMOHHKEIEBAA U Bbi-

COKOXpOMHCTadA 0.8 G4
XpomomonuGaeHoBaHanuesas npu pac-

ETHO# TeMnepaType:
- 510°C u menee 0.9 1.0
- 330°C u Gonee 0.6 0.7
Yrnepoaucras, MapraHuOBHCTaA H
XpomMOMOnHOIeHOBas 4 LG

Ilpurievanue: npu pacyetHoii Temneparype ot 510°C mo 530°C KO3(QGHUHEHT @, onpene-
’
NACTCA MMHEHHOH HHTEPNONALHEIL.

1.5.8. KoodduuuenTs! mpouHocTH @, 114 yraossix u TaBPOBbIX CBAPHBIX COSAMHEHMH MpH-
HHMAKTCA B COOTBETCTBHH C 1. 1. 1.5.1-1.5.5, Ho He Gonee CIEOYIOLWMX 3HAYEHHET:
~ TpH KOHTDOJIE LIBA PaqHOrPaduUYECKUM HIH YIBTPA3BYKOBBIM METONAMHK [0 BCEH [lMHe
wsa — 0.8,
~ TIPH BLIOOPOYHOM KOHTDOIE MM TIPH OTCYTCTBHH KOHTPOAA — 0.6.
1.5.9. KosdduumeHT npounoctn ceaproro wea aia coenquuesHtit 8 HaX/IECTKY NPHHUMAETCA
B COOTBETCTBHH C 1. 1. 1.5.1-1.5.5, HO e Gonee 0.6.
1.5.10. HonyckaeTcs NpHHUMATH IpYrie 3HAYCHUS KOI(QHULIHEHTOB CHUKEHHA MPOYHOCTH

CBAPHBIX COCAMHEHHH @, @, W @, C y4eTOM yC/IOBHIl DKCILTYaTaUMH M MOKA3aTeneil kavecrsa

JIEMEHTOB TPYOONpPOBOAOB.

© Accounaua «PocTexsxcneprizan 13
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1.6 Pacuernasm HOMHHAJIbHAA TOJWHHBI CTEHOK JJIEMEHTOB

1.6.1. [ins onpenenexns pacueTHOH TOMLUMHBI CTEHKH Sg 3MEMEHTA TPYOGONpPOBOAA HCTIOML-
3ytotes (popmynsl paszaena 3.
1.6.2. HoMHHANBHAS TONWMHA CTEHKH J/1EMEHTA OMPENENAETCA C y4eTOM NPHGABKH ¢, HCXO-
[ U3 YC/IOBHA:
s2s,+c (1.3)
C oKkpyraeHHeM Ho Oamikaiiueil Goablueii TOMHHBI CTEHKH 1O CTaHJapTam HMJIM TEXHHYECKHM Yc-
nosuaAM. JloNyCKAeTCA OKpYrieHHe B CTOPOHY MEHbIUEH TO/IUMHEL CTEHKH JIEMEHTa, eC/IH Pa3HuLa

He npesbiiuaet 3%.
PexomeHnyembie HaNMEHbIIKE 3HAYEHHS HOMHHAILHON TONIUMHEI CTEHKH TpY6 MM dacoH-
HBIX JeTaleH B 3aBHCHMOCTH OT Hapy>KHoro anametpa D npuseness B Tabauue 1.3.

Tabnuua 1.3
D <25 <57 <114 | €219 | €325 | <377 | 2426
HaumeHp11a5% HOMH-
HalbHasA TOJLIKMHA 1.0 1.5 2.0 2.5 3.0 35 4.0
CTEHKH, MM

1.6.3. CymmapHas npu6aska K TOILUKHE CTEHKH ¢ BHIYHC/AETCA 10 hopmyIe:
(1.4)

c=c +ey,
rae

¢, - TeXHONOTHYecKas npubaBka, paBHas MHHYCOBOMY OTKJIOHEHMIO TOMILMHBI CTEHKH MO

CTaHAaPTaM H TEXHHUYECKHM YCIOBHAM;

¢, - NpHOABKa HA KOPPO3MIO M 3PO3HIO, IPHHMMAEMAs COrMacHo [14] wiH oTpacieBsiM [o-

KYMEHTaM C y4eTOM PACYETHOTrO CPOKa IKCILTYATALIHH.

1.6.4. Jlna Tpy6-3aroToBoK, HCIONB3yeMBIX A% THOKHM OTBOJOB HA CTAHKAX, npubaBka c,
paBHa CyMM€ NOMYCKOB HA MMHMMAIbLHYK TOMIUMHY CTEHKH TpyOBI-3arOTOBKM M MAaKCHMANbHOE
yroHenue npy rubke. [Tocneanas BenuunHa NP OTCYTCTBHH CMIELHATBHBIX YKa3aHHIl ONpeenser-
wcA no dopmyne s/(1+2R/ D).

! 1.6.5. ina neraneii TpyGonpoBONOB, MOMyYaeMbIX CBapKOH M3 TpyD (CEKTOpHbIE OTBOMBI,
CBapHble TPOHHMKH M T.N.) NpuGaBKa ¢, paBHA JOMYCKY Ha MHHHMAIBHYIO TOMNIIMHY CTEHKH Tpy-
ObI-3arOTOBKH.

1.6.6. Jina neraneii TpyGONpoBOIOB, H3rOTABIHBAEMBIX H3 TPYG ITyTeM FOPAYEro H XONOLHO-
ro nejopmHpoBaHuA, NpubaBKa ¢, paBHA JOMYCKY HA MHHHMATLHYIO TOMIIMHY CTEHKH, YKA3aHHO-

MY B COOTBETCTBYHIUHX TEXHHUYECKHX YCIOBHAX.

14 © Accounauns «PocTexakcnepTusan
© Hayuro-TexHuueckoe npeanpustie TpyGonpoeon (000 «HTII TpySonposoay)

CA 03-003-07 (CTTI 09-07-03)

2 HATPY3KH U BO3JEHCTBUSA

2.1 Harpy3ku u BO3aelCTBHA NMPH pacueTax Ha CTATHYECKYH) H UHK/IHYe-
CKY10 NPOYHOCTE

2.1.1. Y4yuTbIBaeMbie B pacueTax Ha CTATHYECKYIO W UMKIHYECKYIO POYHOCTL HOPMATHBHELE
Harpy3kn W BO3LCHCTBHA, a TAKKE COOTBETCTBYIOLUME MM KOI(DHUHEHTb! HANEKHOCTH ¥, TpHBe-

Aensl B TaOnuue 2.1. PacueTHbie 3HaYeHHA HATPY30K M BO3NEiCTBHMIL ONPENEeNATCA MYTEM YMHO-
KEHUA HOPMATHBHLIX 3HAYCHHH HAa COOTBETCTBYIOWMIA KOIDDHUMEHT HANEKHOCTH 7;- B pGocho-

BaHHBIX CTyHaAX NOMyCKAETCA NPHHHMATH OPYTHE 3HAYEHHS KOIQQHIUHEHTOB HaneKHOCTH P

i
Tabnuua 2.1

. Cnocof
HopmaTtHBHBIE HATPY3KH K BO3ZeHCTBHA &
NPOKNIANKH Kot
noa- Hapn- | enT Hagex-
e H - H A
Bun uHdp XapaKTepHCTHKA JEMHBIH e REHE
B KaHa- | HbIH
ne
1 CobcTeenHnii Bec Tpy6, Aetanei, & + 1.1
apMaTtypsl H 06yCTpolicTE ’
[Mocrosn- 2 Bec uzomauuu + + 1.2
HEIE
lpensaputensHas pactaxka Tpy-
3 Bonposona, Hatar ynpyrux onop, + + 1.0
TPEHHE B OMOPax CKOMLKEHHA
4 BHyTpeHHee nasnenue + + 1.0
Haurens- 5 TemnepaTypHsie nedopmannu + + 1.0
HbIE Bpe-
MeHibIe 6 Bec Tpancnoptupyemoro sewectea + + 1.1
7 Bec ornoxeHuit u konnexcara + + 1.2
8 Cuerosas - + 1.4
9 Tl'ononenuas - + 1.3
Kparkospe- 10 Betposas - + 1.4
HEHHBS i ITpu cpaGaTsiBaHuK nMpenoxpaxn- B + 14
TEBHOTO KiIanaHa ’
12 I[Ipu cTponTEnsCTRBE M HCOBITAHUAX + + 1.0
Ocobue 13 Paapymeﬂui obopynosanus, run- P G 1.0
PaBIMYECKHH yIap .

Tlpumeuanue: 3uax «+» 03HauYaeT, 4TO JaHHAA HAarpy3ka WiIH BO3NEHCTBHME YYMTLIBAIOTCA B
PacyeTe Ha NPOYHOCTb,  3HAK «-» YTO HE YUMTHIBAETCH.
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R
2.1.2. [{ KPATKOBPCMCHULIM BOSACIICTBHAM J0ONYCKACTCH TAKIKS OTHOCHTH KPATKOBPEMCHHbIC
HPCBBHLCITA JKBJICTIA (inp 4) 1 Temneparyper (unuhp 3) 10 CPABHCHING € PUCHCTHBIMIL 3HANC-
s, Hanpusep, JaBicHue 1 TCMICPATYPHBIC 1ehopMALIHH B COCTORMITN MCHLITAHHIL, 11PONApH-
gaHi HOTUL
2.1.3. [Mpu pactere Tpy00NPOBOLA B COCTOAHIM MHAPABIIYCCKIX HCHBLITAHHIT, BMCCTO Beca
FPAHCHIOPTHPYEMOTO BEWICCTBA 3244€TCA BEC BOAbI, PACHSTHOS JABJICHIE HIPH TIPOBEACHII HCIIBITA-

[T 1 TCAMIICPATY DA MPOBELCH S HCTIBITAHMIT.
2.1.4. TloepouHslil pacuer TpyGONpPOBOAA OCYIIECTBAAETCS KAK HA MOCTOAHHBIC i UIHTCb-
HLIC BPCMCHHBIC HATPY3KM C wudpamit 1-7 8 tadn. 2.1 (no pexity TTIH). TaK 1 HA AONONHKTENE-
vbie BOLACHICTBHA KDATKOBPEMEHHBIX H OCOOBIX HAarpy30K C wudpamu 8-13 B Tadn. 2.1 (no pexkumy
H;L}\OH] Coorserersytowne pexuvam [TIH » [TIKOH kputepsit npo4HOCTH IIpHBEAEHBL B
HYHEK re 341
OBs3aTe/bHbIM ABMACTCA BBIOJHEHHE NPOBEPOYHOr0 pacyeta no pexumy ITIH. Heobxo-
IMOCTB AOHO/IHHTENBHOrO NPOBEPOUHOI0 pacueta no peskumy [TIKOH 1 BbI00p yUHTBIBACMBIX B

By
THIOB KpﬂTKOEpEMeHHLlX H 0CoObIX HArpy30K H3 Tada. 2 1 orpeaenaeTca HpOE]&THOH op-

pacuere
FUHIBALHCHT.
2.1.5. HopMaTHBHbiE HAIPY3KH OT COGCTBEHHOro Beca TpyDONpOBOAA H H3OAALMH OMpele-

joTcd HA OCHOBAHMH CTAHIAPTOB, DAOOUMX UYEPTEkKeil M MACNOPTHBIX AAHHbIX MO HOMHHAILHbIM
PWIMCPUM.

2.1.6. HopmaTHBHbIE HATPY3KH H BO3ACHCTBHA OT MOHTAKHOM PACTAKKH TpyDonposoa, pac-
[HeKKH KOMIEHCATOPOB M HATATA YNPYTHX OfOpP ONpELE/OTC:A IPOeKTOM.

2.1.7. PacueTHoe BHYTpeHHEe M3DLITOYHOE M HApY:KHOE QABICHHE TPAHCIOPTHPYEMOro Be-
IeeTBa UpiHiMaeTea cornacko . 1.3.2n 1.3.5

2.1.5. HopmaTHBHBIE 3HAYEHHA TeMIEPaTyPHbIX A€(QOPMALMit OMPEACIAIOTCA MPOCKTOM M0
PAHOCTH PUCHETHOM TEMIEPATyPbl, OMPEAeAEMOH COrMACHO M. 1.3.7 ¥ MOHTa:KHOH TEMIEPATYDAI.
MOoHTaZKHAS TeMepaTypa MPHHHUMAeTCA DaBHOH TeMrepaType OKPY/KAKLEro BO3AYXA, B MOMEHT
JanbiKaHWs TPyGONPOBOAA B CTATHYECKM HEONpPENENMMYIO CHCTEMY (3aBADKA MOCEIHEro CThIKA
[IPH MOHTAKE).

2.1.9. HopMaTHBHY:0 HArpy3Ky OT OTJOKEHMH M KOHIEHCaTa ONpEeoeIAT Mo 0TpacieBoi
HAYUHO-TEXHHYECKOH JOKYMEHTALIMH.

2.1.10. HopmaTHBHAA CHEroBas HAarpy3ka Ha eJHHHLY [THHBI HaI3EMHOrO TpyOonposoaa

paccunThiBagTea no Gopmyne: .
L

» = SouD,  (Hin), : 2.1

r1c S, - HOPMAaTHBHOE 3HAYEHME CHETOBOIl HArPY3KH HA IOPH30HTAIBHYHO MOBEPXHOCTL 3EMIM B

kITa., MPHMHUMAETCA B 3aBHCHMOCTH OT CHErDBOrO PaHOHA IO CTPOMTENbHbIM HOpMAaM H MPaBHIAM
[26], # - ko3ddHIMEHT NEPex0aa OT BECA CHeroBOro MOKpPOBa Ha SAHHHUY MOBEPXHOCTH 3EMIH K
CHCroBOil HAPY3KE Ha eQHHMLY NOBEPXHOCTH FOPH3OHTANEHON NPOEKLMH KOWKYXA HIOMALHH TPY-
Gonposoza, npuHuMaerca pasHbiM 0.4,

Takske pPEKOMEHIYETCA YYHTBIBATb CHErOBLIE HArPY3KH HA ONHMPAIOLIHECA HA Tpybonposon
ubycTpoiicTsa, KOTOpbIe onpenenaroTea cornacuo CHull [26].

2.1.11. HopmaTHBHad BETPOBAasd HATPY3Ka HAa €AMHHLY MTHHbI HALIEMHOTO TpyGonposona,
JCTCTBYIOLIAN [EPNEHINKYIAPHO €ro 0CEBOI BEPTHKANLHOI MIOCKOCTH, ONPEENicTCs No opmy-
ae:

g, =W, +W, D, (Hiw), ' 2.2}

chn
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¢ CTArHYCCRVIO H

o U aHanaeekyw B coctasiioue serposoil Harpyski 8 kITa upui-
vatotea o CHulT [26]. npuues nmociaennss BEMIUHHA HAXOUITCA KUK LA COOPYIKEHHS € 1IOCTOAH-
HOI WHPHHOI HABCTPCHHON 1TOBCPXHOCTH.

2.1.12. HopmaTnsHas HATPY3Ka OT 00JeACHCHHA HA CAHHIILY JUTHHBL HAA3eMHoro TpyBonpo-
BOAA ONPEAC/ILCTCA 10 (popMylie

9w =0.0170,D;  (H/w), (2.3)

rae b, — TonuntHa cnoa rojonena, my. [puunvaerea no CHull [26].

3. HopmaTiBHBIE HAIPY3KH, BO3HHKAIOLIKME MPH CTPOHTENLCTBE M HMCMBITAHHAX TPYOO-
MpoOBOaA, OMPEICIATCA MPOEKTOM B 3ABUCHMOCTH OT CNOCO0A NPOH3BOACTBA PAadOT H METOAOB HC-
MbITAHHH.

2.1.14. Harpy3ku 1 BO3AEHCTBHA, BhI3bIBAEMbIE DE3KHM HADYLUEHHEM HOPMAILHOTO PEXHMA
IKCILIYATALHH, HAMPHMED: MOJIOMKOI 000pYI0BaHHA MM cpabaTbiBAHHEM ABAPHITHLIX YCTPOHCTS,
YCTAHABNHBAIOTCA B MPOEKTE € Y4ETOM OCOOEHHOCTeHl TeXHOMOrHYECKOro UHKIA MPOH3BOACTEA.
BO3HHKArOWHE NP ITOM HArpy3KH, B TOM 4HCIE OT CHIPABIHYECKOr0 yaapa, OnpelelarTcd ¢ no-
MOLLLIO CMELHANIbHbIX PACHETOB.

2.2 JuHamH4YecKHe HATPY3KH H BO31eiiCTBHSA NPH pacueTax Ha BHOpaUHIo

2.2.1. Harpy3sku u Bo3aeficTBHA, BbI3bIBAIOLIME BUOpaLUHIO TPYOONPOBOIOB, Pa3AenaloTCA Ha
TPYMIbL:
a) MEXQHHYECKHE BO3IEHCTBHA HA TPYOOMNpPOBOI CO CTOPOHLL 000PY10BAHNA, BLI3BAHHBIE HE-
YPABHOBELIUEHHOCTb IO ABHKYLUHXCA MACC, HZHOCOM MOILIMIHHKOB M T.1.;
0) HECTALHOHAPHBIE MHIPABAHYECKHE BO3ACHCTBHA B PE3y/IbTaTE:
- MyJbCalHH JaBIEHHSA Ha BXOJe B TPYOONPORBOA OT KOMIIPECCOpA H Hacoca,

- MpOXOKIEHHA Mo cucTeme AByxda3HoH cpeasl, 0coGeHHO, B MTPOOKOBOM pEKHME, KaBH-
TaLMH U T.IL;

= OTPLIBHbIX TCHEHMIH 3a MECTHbIMH COIIPOTHBIICHHAMMH.

2.2.2. AMNAHTY OBl BO30Y:KOA0IWKX BHOPALMIO HATPY30K U BO3ACICTRBUIT OMpenenaroTca pac-
YETOM HIIH M3MEpEeHHAMU B MpoLecce MyCKO-HANaAo4YHbIX padoT M 3a0al0TCA B BUOE [epeMelLeHkil
MIH BHEWHHUX cua. [IpH CLUEHKE HECTALHOHAPHBIX MMIPOJHHAMHUYECKMX BO3JEHCTBHI paccMaTpH-
BAIOTCA Te CcevyeHHs TpyOOMpoBOAa, rie MPOICXOOAT H3MEHEHHS BEMMYHHLL H HaNpaBIeHHA CKOPO-
CTH NOTOKA.

2.2.3. CnekTp 4acTOT My/bCALMH, TEHEPHPYEMbIX MOPLIHEBBIMH H UEHTPOOEKHBIMH MallK-

HaMH
i-m-n s
To="g e
rae i = 1,2, 3... - HOMEp rapMOHHKH, /7 - YHCI0 0OOPOTOB BATA B MHH., /1 ~ YHCJIO LHITHHAPOB

MOPLUHEBbIX M YHCIO TOMATOK UEHTPOOSKHbIX HATHETATEAbHBIX MALLIHH.
2.2.4. Ecan sos30yaxTenaMH Mynbcaillil B TpyOONpoBOAe ABNAIOTCA MCCTHBIC THIApaBIH4E-
CKHME CONpPOTHBAEHHA, TO TEHEPHPYEMAs NIPH 3TOM 4acTOTa PacCUHThIBAETCA MO (hopmyne

i (200+500)Di, (2.5)

rae V- CKOpOCTb NMOTOKA, Dl - OHAMETD CYRCHHA B MECTHOM COMPOTHBIICHHH.
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JInsi ONMMHO4HBIX Mperpan B dopmyne (2.5) npuHumaeTcs MHHHMAIBLHOE 3HAYEHHE YHMCIEH-
soro koo duusenta, pasHoe 200. TIpu otcyTeTBHH MecTHOTO cyskenud (Mpaman Tpyba) YHCneHHbI
K00 (PULHEHT B tdopmyne (2.5) npuaHMaeTca pasabiv 500.

2.2.5. lna tpyOonpoBoaos ¢ AByxda3HbiM paboynM BELIECTBOM YYHTBLIBAETCA BO3MOXKHOCTDL
[10siBAEHMA THAPOAHHAMHYECKHX BO3MYIUEHHH, 0COOEHHO OLYTHMbIX B MPOOKOBOM pexnMe. AM-
MIHTY/IHO-4aCTOTHbIE XapAKTEPHCTHKH HECTALMOHAPHOTO BO3AEHCTBHA nByxcasHOro MoTOKa Ha
MECTHbIE COMPOTHBIEHHA ONPENENAIOTCA NPH ITYCKO-HANALO04YHBIX pafoTax WAM MPENBAPHTENbHBIMH
pacyeTaMH.

2.2.6. [1pH NPOEKTHPOBAHHH YYHTHIBAETCA BO3MOXKHOCTb BOSHHKHOBEHHMS PE30HAHCHBIX aKy-
ctuuecknx KoneGaHHH NMpH cOMMMKEHHH 3HAYEHHH reHepHpyeMbiX M COOCTBEHHBIX YacTOT FHAPOIH-
HamuyecKHx koneGaHMi cpelbl. AMIUIMTYIHO-4aCTOTHbIE XAPAKTEPHCTHKH aKyCTHYECKHX Koneda-
HHI [19 CJOXKHBIX TPYOOMPOBOOHBIX CHCTEM ONPEENAOTCA PacyeToM WM B MPOLECCE MyCKo-
HanagouHbIX paboT.

Ipumeuanue. CoOOCTBEHHYIO HaCTOTY aKyCTHueckux konefaHui TpyOompoBoma i mpamo-
JIHHEHRHBIX YYaCTKOB PEKOMEHIYeTCs ONpeaenaTs no GopmMynam:

- ans TpyObl C aKyCTHYECKH OTKPBITHIMH MJIH 3aKPbITBIMH KOHUAMH!:

f‘P - 0.5i-C L . (26)
L
- A prﬁbl C OOHHM aKyCTHY€CKH OTKPBITBIM KOHLOM
5, = 0.25(2;:—1)C, @

roei=1,2,3..., C - ckopocTs 3ByKa B M/c, L - anuHa TpyGsl B M.

3 PACYET HA IIPOYHOCTh TPYE U ®PACOHHBIX JETAJIEH IO
JENCTBUEM BHYTPEHHEI'O M3BBITOYHOTO ¥ HAPYKHOTO
TABJIEHUS (BAKYYMHBIN TPYBOIIPOBO/I)

3.1 TpybGs1
3.1.1. PacyeTHas TOMMIMHA CTEHKH TPYObl, HAarpy>KEHHOH BHYTPEHHHM H30BITOYHBIM AaBle-
HHEM
_Ap
5, = 3.1
Zgoy[cr]+|Pj
3.1.2. JomycTUMOE BHYTPEHHEE HSGI:ITO'-IHOE [aBleHHe
20‘ (s—c
[P]l=—— ¢ Aote,ls=c) (3.2)

D—(s—)
3.2 OtBoasl

3.2.1. PacueTHas TO/IIIHHA CTEHKH THYTBIX H KDYTOH30THYTHIX OTBOAOB (pHc. 3.1,a)
o =Kz, (3.3)

rae koadduuuent &, Gepercs no tabn. 3.1.
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Ta6nuua 3.1

RI(D -s,) >2.0 <1.0
k, 1.00 130

Ilpuvevanua: paA NPOMENYTOUHBIX 3HAYEHMI RI(D—s,), k onpemenserca nuueiinoit
HHTEPNOAALHE.
3.2.2. PacueTHas TOMIUHHA CTEHKH CEKTOPHBIX OTBONOB (puc. 3.1,6) Beruncngercs o top-

Myne

Spo = kySg (34)

Jlns HOPMAH3OBAHHBIX OTBOAOB, COCTOAILMX M3 MOMYCEKTOPOB H CEKTOpPOB ¢ yrnom cKkoca
0
a<22.5, BenuunHa k, paccuHTHIBaeTCA Mo bopMyne

- 4R — D+s
2 4R- 2D+2.s' (32

Puc. 3.1. OTBOARI: 2 - rHYTHII; 6 — CEKTOPHBIH; B, I' — IITAMIOCBAPHOH
3.2.3. Pac4eTs! ITaMITOCBAPHBIX OTBOJOB 3aBHCAT OT PACIIONOKEHHS CBapHBIX ILIBOB:

~ TIpH PACTONOKEHHH CBAPHBIX IIBOB B IUTOCKOCTH KPHBH3HEI OTBOMA (pHc. 3.1,8) pacuer-
Has TO/MUIHHA CTEHKH

) =k2 .SR /GD}' (3'6)

— IIPH PacTOOKEHHH CBapHBIX LIBOB 10 HEHTpambHOM MuHMH (pHc. 3.1,r) TommMHA cTeH-
KH OrpefieNnsdeTcs Kak HanbobIee H3 IBYX 3HaAYSHHIH

o =max(s;/@,,k, s) ) N

ITpumeuarue. B popmynax (3.6) u (3.7) S, ompenensercs o Gopmyne (3.1) pu ¢, =1.0, 2
BeNHYMHA k, — 1o opmyne (3.5).
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Tadonmma 3.2
‘ CiyTiic i CexropHsie [ rastmocpapiinie
KPYTOHIOMIYTLIC HOPMUTH30BAHHBIC pie. 3.1.8 pire. 3.1.r
_ _ k. /e, max{k,:l/¢.)
k, no Tadn. 3.1 k. no dopmyne 3.5 - :
k. — no hoparyie 3.3
3.2.4. JomycTHMoe BHYTPEHHEE TaABIIEHHE B OTBOJAX:
2
3[o]p, fs=e).
Pl=—— .
(s—c) (3.8)

kil D=
ki

r1c kordiprunenT &, Geperca u3 TabaHus 3.2,

3.3 Ilepexoambl

3.3.1. Pacuerrnad TOUIHHA CTEHKH KOHLEHTPHYECKHX MEPEXON0B, HArPYKEHHBIX BHYTPEH-
HUM J30BITOYHBIM daggeHres (pHc. 3.2,a)

-D
2¢, [o]cos a+|A

(Mopmyna (3.9) npuMeHHMa TIpH COOMIONEHIH CNeTYIOUINX YCIORHIL:

]

SRir = (3.9

- npn ¢ £15°
. Spm B
0.003 « —*——<0.35"
(D—23Rn)
- npu 15" <@ <45°

0.003<—R1__ 015
—ZSRH)

D,=2-5 i
a AT 2sine 3 i Sqg o San

D—-2-54q Jeos & D-2 54, "D—2-5p

Yron HakIoHa 00pasyromeil @ paccYHUTHIBaeTCA Mo Gopmye

a=arcig——14, (3.10)
2¢

8 KoTopoil D, D, u { IPHHMMAIOTCA B COOTBETCTRHH C pHc. 3.2,a uau puc. 3.2,0.
3.3.2. JomyCTHMOE BHYTPEHHEE JaBI€HHE B KOHLUEHTPHYECKHX Iepexo1ax

[P] 5 2{0’]2{5(:_:){:05 @

3.3.3. PacueTHYO TONLIMHY CTEHKI JKCUCHTPHYECKIX NMepexomos (prc. 3.2,6) nomyckaeTcs
onpeaeaaTL no hopMyaaM LIf KOHIEHTPHUYECKIX MTEPeX010B.

3@.11)
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B) /

b L 3 v

Puc. 3.2. [lepexoasl: a - KOHUEHTPHYECKHIL, O - DKCUCHTPHYCCKHIT

3.4 Tpoiinuky u Bpe3Ku

3.4.1. PacueTHad TOMLIHHA CTEHKH MArHCTPATH B TPOHHHKOBRIX COETHHEHHAX (BPE3KAX) MPH
neficTBHI BHYTPEHHET0 H3OLITOYHOrO daBneHns (puc. 3.3) onpenenderca no popmyne

) P-D . (3.12)
Zmin(go}.,cﬂg.')[o']""Pi

®, - pacueTHblil KOYDGHUIHEHT CHIKSHHSA MPOUYHOCTH MATHCTPANH TPOHHHKA (Bpe3kH), BBIYHCIA-

SR.‘»!

FOTCA B COOTBETCTBHH C 11. 3.4.3.

3.4.2. PacueTHas TOILUMHKA CTEHKH WITylepa B TPOHHHKOBBIX COETHHEHHAX (pHC. 3.3) ompe-
Jensercs B COOTBETCTBUH ¢ M. 3.1.1.

3.4.3. PacuerHslit k0dOHIHEHT CHIKEHNS POYHOCTH MarHCTPaIH TPOHHHKA (BPE3KH) HIIH
SIUTHITIHECKO 3arTy WK, 0C1able ol YKpenIeHHEIM OTBEPCTHEM

< 1+ ZA 5
j 2(s —e)f(D=5)s—¢) (3.13)
J(D=35)(s-c)

re S285,,+¢,a » A — CyMMa YKperUIAIomNX TUiowanei WTyuepa u Hakaoky (Sciu TakoBas

HMEeTCA)
S A=4, +4, (3-19)

Il1s WTaMIOBAHHBIX TPOHHHKOB (pHc. 3.3,0) BMECTO BEIHYHHEI d;. 8 dopmyny 3.13 moa-
CTaBASgETCA
d,=d +025r (3.15)

3.4.4. YkpemiAiomas niowais WTylepa onpeaensercs no Gopmynam:
- [UIf HAPY/KHBIX IWITYLEPOB, KOHCTPYKUHA KOTOPBIX COOTBETCTBYET pHC. 3.3,a 1 3.5,8

4, =2;7.=:[(5.f;“c)”5(,;,].' ) (3.16)
~ [UIA MPOMYMIEHHBIX BHYTPb LUTYLEPOB, KOHCTPYKLHA KOTOPBIX COOTBETCTBYET pHC. 3.5.1

A, =2 [(s, —c) =5, ]+ 2k, (s, —¢); (3.17)
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- JTA BRITAHYTOH TOP/IOBHHBI IUTAMIIOBAHHOTO TPOHHMKA, KOHCTPYKIHA KOTOpPOTO COOT-
p c
BETCTBYET pHC. 3.3,0 HOM JIHNTHYECKOIT 3ariylWwKky ¢ OTOOPTOBAHHBIM OTBEPCTHEM

CA 03-003-07 (CTTI 09-07-03)

(puc. 3.5,6)
4, = 2(}71:: = hb){(‘gb _C)"So;]"' 2h, [(Sb _C)— Sub]'

rie MHHHMaIbHAA TOJLIHHA CTEHKH ONpeNensiercs:
- /14 CBapHEBIX TPOHHHKOB H BPE30K

- [
Sob 2[0']—P

= IJIA IOTaMIIOBAHHEIX

Puc. 3.3. TpoitHHkH 1 Bpeskn: a — CBapHO# TPOHHHK (Bpe3ka), 6 — WITAMIIOBAHHLII (IUTaM-

P
Sob=__d_eq_,
2[0']—P
i 2o]-P
a) ,
: Q\Tm
Salrl Edi":“s—h Wryuep

6)
sl 1 RS s
= H
1 § —
hy|  Topnosuva i o
\ id N
5, r S id ], s h, sl
Z >4 i 5 =]
T : T
= i Mamcrpans

MTOCBapHOM) TPOHHHK

(3.18)

(3.19)

(3.20)

(3.21)
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3.4.5. Mcnomb3yemoe mpH pacueTe 3Ha4YeHHE BRICOTHI IITYLUEPA MPHHAMAETCA 110 YEPTEKY Ha
KOHKDETHBIH WITYUEP, HO He OONlee MPHBEIEHHBIX HHKE 3HAYEHHIT

hb:hbszl-zs d—sp\S,—c). (3.22)

hbl=0.5 d—sb Sb_c . (323)
Tlpn onHOBpPeMEHHOM YKpeIUIEHHH OTBEpPCTHA IITYUEPOM H Hakmankoi (puc. 3.3,2), BEICOTa
YKPEIIAIOIIEH 9acTH ITyILepa s, NPHHHMaeTCH 6e3 yyeTa TOMIHHLl HaKITagKH
hy=1.25{d-spsp—C) -5, '
3.4.6. Ykpennsiomas 1iomais HakIaakH onpenensercs no dopmyne (puc. 3.3,a)
A =2bs (3.24)
n nn
Hcnonszyemoe B pacyere 3HaUeHHe WHMPHHBI HAKIAIKH bn OPHHUMAETCA 0 Yeprexy Ha

KOHKDETHYIO HaKIlaJKy, HO He Goliee

bn=+ iD—-siis-ﬁ-s,,—ci (3.25)

3.4.7. Ecnn B CBapHBIX TPOHHMKAX HIM Bpe3Kax HOMHHANBHAA TONIUMHA CTEHKH WITYIEpa
WITH TIPHCOEMHEHHOH TpyGBl s, paBHa s, +c¢ TO HaHGONBUIMI BHYTPEHHHH NHaMeTp ITyIepa

TpoiiHuka d|, NpH KOTOpOM He TpebyeTcd NOMONHHTENBHOr0 YKpernerns ( > A4=0) BBIYHCIIACTCA

do= [—2--1 .75}/iD—s is—ci (3.26)

no gopmyne

Py

Ecnu BHyTpennuit muameTp WTyuepa d, npesbluaeT d,, TO HEOBXOMMMO YBEIHYHTB TOI-
LMHY CTEHKH IUTYIIEpa s, HITH HCIIONb30BATH YKPEIUIAIOLIYIO HaKIamKy.

3.4.8. KoodduuuenT HEAOrpy3KH MaruCTpaln HIIH KOpITyca TPOHHHKA (BDEe3KH) CIeIyeT Om-
penenats no hopmyne

AD—(s—]]
= . (3.27)
e 2[0] (s—c)
3.4.9. Ecnmu nomyckaeMoe HampsKeHHE [UIA YKDEIULIOWIHX OeTaneil [o], MeHblle [o], TO
PAacUETHBIE 3HAYCHHA YKPEIULTIOMMX IIOMAaNe YMHOXKaIOTCA Ha OTHOWEeHHe [o], /[o].
3.4.10. MomycTimoe BHYTPeHHEe JaBIeHHE B MATHCTPAIH TPOHHHKA (Bpe3KH)
[o}= 22 lels—o) (3.28)
D—(s—c)

3.5 3araymkm

3.5.1. Pacyernad TonmMHa M JOIMYCTHMOE [aBNeHHe MJIA IUIOCKOH KpYT/IOH BHYTpHTDYGHOI
3armywkH (puc. 3.4,2): '

_053 [P mes=e)’ (3.29)
i e e T o Il
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SRS AN

3.5.2. Pacnernad TOMIBHA 1T JOOYCTHMOC JaBACHHE 4 MIOCKOI KPYroil TOpHesoii 3a-

raviagit (pire, 3.4.0):

- T 18 Tt N2
S0 :“;-‘2(,[). — ) ﬂ_: [P] :LC'\‘(P\ [o] (3.30)
' m, [O'}rpl 0.124D, —=r)”

3.3.3. Jlna naocknx sarayiuek 0e3 oTeepetis koadduupent M1, pasch 1.0, Ina sarnyurck ¢

UeHTPAIBLHLIM OTBCPCTHCM JHAMCTPOM d, 3

l
m, =
(3.3D)
3.5.4. PacueTHaA TOAUHHA MIOCKOH MexkIaHuEeBoH 3armywky (puc. 3.4,8):
P O .
Sgpy = 0-41(D, +b) *|—I [P] =LE-)—)[ ] (3.32)
o] 0.17(D, +b)?

LUHPHHE}. yﬂ."[OTHHTCJ']bHOﬁ NpOKJIAOKH b OMpPEeneaaeTca Mo TEXHHYECKHM YCIOBHAM HITH
HCPTCIRY.

a) 6)
=) b"-,
A
A
S [k
s i
£
o
| b
A)
S
7
77
Pic. 3.4. Kpyrisle MIocKue 3arTyIKi: a —BHYTPHTPYOHAA; § — TOpUEBas; 8 — Mek(paaHIe-

BadA; T, I - prnanuesas

3.5.5. PacyeTHas TONLMHA M JOMYCTHMOE [aBICHHE IUIOCKOH (IaHUEeBOil 3armywKH, cooT-
BCTCTBVIOLIEH pHC. 3.4,

=0.41D, / . [P] i 229 6] ' (3.33)
017D}
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PacreTiiag TOAUINIA NIOCKoH hAaHLCBOI 3arayIIKIL COOTBCTCTRYIOMICH pite. 3.4.1;

- 1‘D| (s‘—c):
5o =050 [f ' =
e "\/ o] " 02sp?

3acce D, MPHHIMACTCA B COOTBETCTRINI C pHC. 3.4.

)

L
(o8]
4=

peecd Lo

=

3.5.6. PacueTHad TONLMHA CTEHKI H IOMYCTHMOE AaBICHHE IS MTHITHUCCKO 3arTyIIKH
Oe3 nenTpanbHoro oTBepcTHa (pue. 3.5,a) mpi 0.5 A/ D =02 11 0.12(s—¢)/ D>0.0025

] ; 8 As—=ch
smz_Jﬂ_D D; [P]:——[O:ko‘ (=) (3.35)
dole, +P 2k D*=2h(s—c)

Ecin s,; momyuaeTcs MeHee s, MPH p =1.0, TO 5,, =58y .

3.5.7. PacueTHas TO/NWIMHA H JOIMYCTHMOE JaBIeHHE AMH 3IHITHUECKOI 3QrAYWKH C UeH-
TpanLHBIM OTBEpCTHEM P 0.52A/ D202 ¥ 0.12(s-¢)/ D20.0025 1 &, (D -25)<0.6 (pHc. 3.3.6,8.1)

|A-D D. [P]: 8o min(p,,p, )(s—c)
4min(p,.p,)[c +!P1 2h D*-2h(s-c)

(3.36)

Sp3 =

rae g, - KOY(QQHUUHEHT CHIACHH NPOUHOCTH LTHITHYECKO 3ar/Iy KM, OCNa0NeHHOM yKperieH-
HBIM OTBEPCTHEM, BEIYHCAAETCA B COOTBETCTBHH ¢ IT. 3.5.8.

a) 6)

] 1
A4 i ! <3
I T T \‘—r
T
D 4 D q
8) .d r) flf
IS 1
s AN
Al + Vi R T
«  fl i Pt F 1
nj I I P /?
oo e Ska : 2
e 4 | Zl S — 7 = ;: '“"‘.—-._,’_‘
1 e 2 [ p T
: ) i L ] Ty >
[ G : [ 1 ‘A
: iy = & i
0 ET D 4

Puc. 3.5. DnnunTHyeckue 3armywky: a — 63 0TBepCTHIT; § — ¢ 0TOOPTOBAHHBIM OTBEPCTHEM;
B — CO INTYLEPOM M YKDEIUAMmet HakIaIxkoil; I - ¢ MpOXOAfIiEM [WTYIEpoM

3.5.8. KoodduumenTs! NpOYHOCTH 3armyleK ¢ OTBEPCTHAMH @, (pHC. 3.5,B,T) onpenenserca
B COOTBETCTEHM C T1. 3.4.3 NPH 5, =S54 H § 2 545 +C, 2 K03 DUUHEHTE! MTPOYHOCTH 3arTYIICK € OT-

GopTosanHeiMil OTBEpCTHAME {pHc. 3.5,5) - cornacHo . 3.4.3 npu A, =L—F¢ —h.

© Accounauns «PocTexakcnepTuian 23

€ HayuHo-TexHuueckoe npeanpuatie Tpydonposoa (000 «HTII TpySonposony)



CA 03-003-07 (CTTI 09-07-03)

3.6 Pacuer na neiicTBHe HADYKHOIO AaBAeHHs (BAKYYMHBbII TpySonposoa)

3.6.1. PacueTsl Ha [OeHCTBHE HApYXKHOrO HaBleHHs (BakyyM) MPeIyCMOTPEHBI HACTOALLNM
CTaHOApTOM TOMBKO A CPeAHETEMIEPaTy PHEIX TPYGONpPOBOIOB.

3.6.2. Ina TpyO, mepexonos, TPOWHHKOB H BPE30K, HArpY’KEHHBIX HApyKHBIM IaBIECHUEM,
TOJILUMHY CTEHKH H [OMYCTHMOE aBJICHHE CNEAYeT ONMpeleliTh H3 YCIOBHA YCTOHYHBOCTH COrnac-
Ho (1] u . m. 3.6.3-3.6.7. IIpu 3TOM NOMYCTHMOE MO YCIOBHAM NMPOYHOCTH JABMEHHE BBIYHCIAETCS
npu @, =1, a TOMUHHA CTEHKH NPHHUMACTCA PaBHOH Pa3HOCTH HOMHHAIBLHON TOMIIMHEI H CyMMap-
HO# MpHbaBkH (5 —¢ ).

3.6.3. [lna Tpy® ZOMyCTHMOE HapYKHOE JaBNEHHE ONMpENENAETCS B COOTBETCTBHH C [1]. IIpn
3TOM TIPHHHMAETCSA, YTO PacyeTHad [THHA 0beyaiiki paBHa GecKOHEYHOCTH.

3.6.4. [lomycTHMOe HapyXHOe JaBleHHE A1 NePEXON0B OIpEENATCA B COOTBETCTBHH ¢ [1]
no ¢opMynam 11 KOHHYECKHX obevaex.,

3.6.5. lomycTHMOE Hapy»HOE IaBNeHHe ANA JUTHIITHYECKHX 3arTylIek onpenensercs B co-
oTBeTCTBHH ¢ [1] 1o opMynam s 3NTHAOTHYECKHX THHII.

3.6.6. lomycTiMOe HapyXHOe JaBeHHe IS TPOHHHKOB H BPE30K OMpeenserca no Gopmy-
ne

(P1= -1y

1+ ([ﬂ’-’-]—
[Ple

rae [P],; - DOMYCTHMOE HAapYKHOE JaBJIEHHE B TPOHHHKE H3 YCHOBHA NMPOYHOCTH, ONpenensteMoe o
¢dopmyne (3.28) npu @, =1. [P]; - DomycTuMoe Hapy:KHO€ [aB/leHHE B MarvCTpalH TPOHHHKA W3
YCII0BHA YCTOHYHBOCTH, ONpeeNieMoe cornacHo 1. 3.6.3 Ge3 yuera ocnabnenus OTBEPCTHEM.

3.6.7. PacyeTnas TONIIMHA CTEHKH HpPH AeHCTBHH Hapy»KHOTO HaBleHHMA TpyO, Mepexomnos,
3arTyilex, TPOAHHKOB H BPe30K ONpeeNnseTcs HTEpaHoHHO 1o [1] H3 ycaoBus, 4To JoIrycKaeMoe
Hapy>HO€ NaBJIEHHE PABHO PACYECTHOMY HAPYXHOMY HaBlIeHHIO P =[P].

(3.37)

4 BBbIBOP PACYETHOM CXEMBI TPYBOIIPOBOJA

4.1. TpyGompoBos paccMaTpHBaeTCs KaK YNpyras CTEp:KHEBAS CHCTEMa. DIeMEHTHI TEOpHH
©6OII0YEK YUHTHIBAIOTCA B PAacyeTax OTBOLOB (3ddext Kapmana) H, npu Heo6XOIMMOCTH, B TpOii-
"HUKOBBIX COEIMHEHHSAX (cM. mpunoxenne 2). Hy:KHO CTpeMHTECA K TOMY, 9T06bI pacyeTHad cxema
TNPABHILHO yYHYHTEIBANA KOHCTPYKTHBHBIE OCOGEHHOCTH, KOTOpBIE BIHAIOT HAa HANpPMKEHHO-
IedopMHPOBaHHOE COCTOAHHE Tpy6ONpOBOIa.

4.2, TpyGomnpoBon, pa36uBaeTcs Ha NPAMOIHHEHHEIE H KpHBOJIHHEHHEIE (OYepYeHHbIE MO Iy-
Te OKPYXHOCTH), Y9aCTKH. TOYKH COMPAXKEHHA Y4acTKOB CITYIKAT PACYETHBIMH y3namH. B umcno
PacHeTHBIX Y3/10B BKIKYAOTCA:

®  MECTa NPHCOENHHEHHU K anmapaTam, OopaM, KOIIEKTOPaM H T.1L.;
¢ TOYKH H3/10Ma HIH Pa3sBETBIICHHA OCEBOH JIMHHH Tpy6ONpoBoIa;
®  TOYKHM H3MEHEHHS [ONePeYHOro CeYeHH HIH Harpy3Ki.

4.3. BHeIIHHE CTATHYECKHE HArPY3KH PACCMATPHBAKOTCA KAk COCPENOTOYEHHBIE HITH PaBHO-
MEpHO pacripenienieHHble. Hapamy ¢ HHMM B pacyeTax CTaTHYECKH HEOMpeXeTHMBIX CTEPKHEBBIX
CHCTEM YHHTBIBAIOTCA NE(OPMAIMOHHEIE BO3NEHCTRHA, BLI3BAHHEIE TEMIEPATYPHBIM HATPEBOM (0X-
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NAKICHHEM), CMELIEHHEM OTIOp HIIM 0GOpYNOBAHHA, a TaKKe NpeaBapHTENbHOI pacTMKKOH (CKa-
THem) TpyGonposoa.

4.4. PaccTaHoBKa OMOp H NOABECOK MPH3BAHA OGeCHedHTh AOMYCTHMBIH ypoBeHb Hallpsake-
HHIl B J/IEMEHTax Tpy6onpoBona OT He caMOypaBHOBEMIEHHO (B YaCTHOCTH BECOBOH) Harpy3KH.
Ilps 3ToM Hy’kHO H3BeraTs cryuaes, KOraa B HarpeTOM TpyGONMPOBOIE OMOPEI M TMOABECKH OKAa3bl-
BAIOTCA HEJOTPYKEHHBIMH.

4.5. Onope! H MOOBECKH Monennpym'rcx KECTKHMH, THHEHHO-YNPYTHMH H (pHKIHOHHEIMH
CBA3AMH, IPEMATCTBYIOIKHMH NIepeMeNeHHAM TpyGonposoa.

4.6. CnnsdioHHBIE, IHH30BLIE H CATBHHKOBEIE KOMIIEHCAaTOPEl MONENHPYIOTCA KaK m‘meﬁHo
YNpYTHE COHNEHEHHA CTEPXKHEH OCEBOrO, IAPHHPHOTO HIIM CABHUIOBOTO THIOB (B 3aBHCHMOCTH OT
HX KOHCTPYKLHH). ApMaTypa MoIeanpyeTcs HenehopMHpyeMBIMH (abcomoTHo KECTKHMH) GTepkK-
HEBBIMH J/IeMEHTaMH.

5 TNOBEPOYHBIH PACYET TPYBOIIPOBOJA HA IIPOYHOCTD
5.1 OcHoBHBIE MOJI0KeHHsl. DTANbl pacyera

5.1.1. Tomuxua crerok Tpy6 M (acoHHBIX meTaneit TpyGonpoBoxoB OTpENIeNALTCS B COOT-
BETCTBHH C Pa3feNioM 3 HacTOAILEro cTaHOapTa.

5.1.2. JIn OueHKH MPOYHOCTH CMPOEKTHPOBAHHOTO HA3EMHOIO HITH TOM3EMHOr0 (B kaHane)
TpyGOMpPOROAa BEIMOMHASTCA MOMHBIA PAacYeT, COCTOAUIMI M3 6-TH STAroB (tabmuua 5.1). Lensio
pacueTa ABNACTCA OUCHKA CTATHYECKOH H MHKIMYECKOH IPOYHOCTH, a TAKIKE ONpPENeNeHHe YCHITHIE,
AEHCTBYIOIIHX Ha 060pYIOBAHHE CO CTOPOHBI TPYGOMPOBOaa MPH IKCILTYATALMH H HCITBITAHMAX.,

5.1.3. Pacuer tpyGomnposona B pexxume [TTKOH (¢ yuerom KPaTKOBPEMEHHBIX H OCOOLIX Ha-
TPY30K, a Takke B PeXHME HCIIBITARUH) BEIONHAETCA IPH COOTBETCTBYIOIIEM YKa3aHHH B IIPOEKTE.

5.1.4. Pacder mo 3tamam | H 2 MPOBOAMTCA MOCTE BEIGOPA OCHOBHBIX pasmepoB TpyGorposo-
Ila H pacCTaHOBKH OTIOP.

5.1.5. Pacyer 1pyGonpoBonoe mo stanam 3 u 4 cuenyer [IPOBOIHTE, €CIH YHCIIO ITOIHBIX
LHKIIOB HAarpy>KEHHs 32 BCE BPEMs 3KCIUTyaTaurH npeesimaeT 1000 ¥ B pe3ymbTaTe pacdera Ho 3Ta-
Ty 2 YCTaHOBIIEHO, YTO

- U1 CpefHeTeMIIepaTypHOTo Tpy6onposona

o, 2120], (5.1)

- 171 BEICOKOTEMIIEPATYPHOTO TpyGonposoaa
v, 2[0]- (5:2)
5.1.6. Pacder mo stamy 4 (Ha QIHTENBHYIO OHKIHIECKYIO TPOYHOCTb) NPOBOJHTCA TOJIBKO
IUIA BRICOKOTEMIIEPATYPHBIX TPYOONPOBOIOB.

5.1.7. Pacuer cpenneTeMIepaTypHBIX TPYGONPOBONOB MPOBOLHTCA 1O pacyeTHOH Temmepa-
Type T. I BBICOKOTEMIEpaTypHEIX TpYGOMpPOBONOB Ha 3tanax 2 H 5 pacueT BeZeTCA MO (HKTHB-

HeIM Temniepatypam 1o u T
Ly =2T, . (5.3)
T,, ==aF (5.4)

3HaveHnd y ¥ & IR PasHYHBIX MaTEPHANOB NPeICTABNEHH! B Ta6a. 5.2 1 Tabm. 5.3.
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Kpose Toro. Ha Hrane 3 BBOIATCA  (HKTHBHBIC «COGCTBCHITBICY CMCHICI SACMICHHLIX
KONICBLIX CCUCIIT TpYOONPORBOIL OT HAMPEBA MPHCOCUTHCHHOTO 000PYIORANIIL. TOTYIAICHIIHeCH
IYTEM VMITOKCHIA THAMCH I ICITCTBHTEILHBIX CMCIISHIIT HA BEITIIY & €O THAKOM «MIHYC:,

Tadnmua 3.1
Ho- Iudpsr Harpysox i so3-
. HaimeHoBasne JTana neficTeii no Tao. 2.1 Hasnauemie
Mep .
pacdera 3Tana pacueTa
JTana ITIH [MTIKOH
Pacuet Ha JeiiCTBMC He 123467
5 »2,3,4,6,7, ~
€aMOypaBHOBELIEHHBIX 1,2,3,4, 3.9.10.11.12 OueHKa MpoYHOCTH TpyDo-
! HArpY30K B pabouem co- 6,7 T 1’3 * 77 | npoBoaa
CTOAHHH
PacueT Ha 1eficTEHE 1,2, 3,4,5. 6, Ouerka npovHOCTH Tpy©o-
5 BCCX HATPYIKAIOLIHX 1,2, 3;4; .7’ g 9,10, 11. MPOBOIA, OLUEHKA HATPY30K
- (pakTOpOB B paboyem 5,6,7 ’ 2 13 Ha 000pyI0BaHHE, ONOPBI H
COCTOAHUH o KOHCTPYKLHH
PacteT Ha AeHCTBHE F
5 = = Otenka HMKTHYECKO#
3 UHK/JIHYECKHX BO3IEHCT- 4,5 - =
i MPOYHOCTH TpyDOMpoBoaa
B
Pacuer Ha ATHTENBHYIO .
” OueHxa IUTENBHOH THK-
LWHKTHYECKYHO [TPOY- 1: 2,34, o
4 L - JIMYECKOH MPOYHOCTH TPY-
HUCTh BBICOKOTEMIIEPA- 5,6,7 _
donpoeona
TYPHBIX TPYOOMpPOBOIOB
Onexka npovHoCTH nocne
” penakcatiH (ToNbKO BBICO-
BACIELAR O KOTEeMIIepaTypHbIX TPY0O
5 BCEX HarpyKaroLHX 1, 2,3.3, 11 oaonog)ziem;a Hpg
(hakTOpOB B XONOIHOM 6,7 P o Py
30K Ha 00OpPYIOBAHHE, OMO-
COCTOAHHH
PBI H KOHCTPYKIHHU (CM. IT.
3.3.2]

5.1.8. Ha sTame 5 114 BBICOKOTEMIIEPATYPHBIX TPYGOMPOBOIOR, KOTOPLIE PACCUHTHIBAKOTCS
npu GHKTHBHOI TemmepaType 1. s - KOIhOUIIIEHT THHeHOro paciuipeHus GepeTcs /s pacyeTHOH

TemmepaTypsl 7.

5.1.9. HaoTane 5 MoOy/b YIPYTOCTH MPHHHMAETCA MPH 20°C, a ma sramax 1 u 2 NpH pacueT-
HOIT Temmnepatype 7.

5.1.10. 3nadeHs KO3 PHLUHEHTA TEMIEPATYPHOTO PACLUHPEHHA H MOIYIA YIPYTOCTH OMpe-
JCTAITCA 10 HOPMATHBHEBIM H CIpaBoyHeM JasHbIM [23], [1]. Koadduunuent oTHOCHTENLHOI TTO-
rnepeyHoit neopmaunk (koadduunest [TyaccoHa) 1ms BeeX MATEPHATIOE H TEMITEPATYP MPHHHMA-
crtca paBHbiM 0.3,

3.1.11. KoodduuneAT TperIa B OMOPax CKONbKEHHA TpHHHMaeTca pasHeiM 0.3 (B cayuae
TPCHUA CTiH 110 CTaIH), 2 K02 hHIIIEHT TPeHHA B onopax xavenud - 0.1,
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5.1.12. B pacuerax Ha UHKAHYECKYIO H ATHTCABHYIO UHKIHUCCKYIO MPOMIIOCTS YUHTBIBAKOTCH
BO3IMOIKHBIC HIKIbI € HCMOMHBIM H3MCHEHIICM PACOMTHX TApaMETPOB,

5. 1.13. Ecmit TpyGonposoi dKCayaTHpyeTes mpi pasmaHbiX PEKIMAX, TO BO BCEX PerKHMAaX
MPON3BOANTCA MPUBCPKA CTATHYCCKOI MPOYHOCTH; TAK/KE 113 PACTETA BO BCEX PCIKIMAX OIpesea-
IOTCA NpeAenbHBIC (MAKCHMATBHBIE H MUHHMAILHBIC) 3HAUCHIA HATPY3OK Ha ooopv:msaﬂne orop-
HBIE 1 CTPOMTENBHBIC KOHCTPY KIHH.

TabGmuua 5.2

NoNe 3HaueHNA KOHPDHUHEHTA YCPEIHEHIA KOMIEHCAUNIOHHBIX HAMPAZKEHHET 3
Crans NPH PACUETHBIX TeMIEpaATYPax
o/n 370 400 430 500 550 600 6350 700

YraepoancTtas u HH3KO-

) or & ~
NeripoBasHas 023 0.28 0.25 ) - - B )

JlernpoBaHHaa Heay-
CTEeHHTHAA

58]

JleruposanHasn aycTe- 5 <
3 o - = 0.38 0.34 0.30 0.25 0.20 0.16

Tabmuna 5.3

NeNe 3HaueHna KOO (hHLUIEHTA PEIAKCALIH KOMICHCAUHOHHbBIX HANPAKEHIH &
) Crans MpH PacyeTHBIX TEMIEpaTypax
n/n
370 400 450 500 350 360 630 700
| YraepoaucTas u HH3- 0.71 0.72 0.89 ; R : ) )
KOJIErHpOBaHHAsA
JlernpoBaHHas Heay- - .
2
2 crenmTHAR 0.63 0.65 0.70 0.80 0.95 1.0 2 -
Jlernposannan aycre-
3 HHTHAS - - 0.62 0.66 0.74 0.89 1.0 1.0

5.1.14. HanpskeHHs OT BCeX HArpy30K BBIYHCIAKTCA 110 HOMHHAILHON TOMIIMHE CTeHKH
37eMeHTa. PacueT HanpsKeHHi OT BHYTPEHHEro aBACHUA B DEXUMeE MCTIBITAHHI 0CYIeCTBAASTCA
fe3 y4eTa MpHOABKH Ha KOPPOIHIO.

5.2 [IpumeHeHHe H Y4eT MOHTAKHO PACTARKKH

5.2.1. B TpyGonpoBogax MOHTaXHas DaCTAKKa MPHMEHAETCA [TA YMeHBIEHHA NepedaBae-
MOil Ha 000pYNOBAHHE HArpY3KH. B BHICOKOTEMMEPaTYPHBIX TPYBONPOBONAX NPHMEHEHHE MOHTAK-
HOH pacTAKKH MO3BOAACT MpPH OMpEIe/eHHLIX YCIOBHAX NOHH3NTS JHEKT HAKOMIEHHA nedopsa-
LU MONM3YYECTH B HaHGO/Iee HAMPAKEHHBIX y4acTKax TpyGonposoma.

[IpumereHHe MOHTAKHOI PAacTAKH 0OOCHOBBIBAETCA PACYETOM, TAK KAK €€ BO3AeiicTRIfe
MOKET osm, H OTpHUATETBHEIM.

TpyOonposoax He Sonee 60% oT BOCIIpHHHMEe\EOFO TEMIIEPATYPHOI O YITHHEHHA, 2 B BhICOKOTEM-
nepaTypHBIX He Sonee 100-3 %, rae xoadduunent § ompenenen r Tadn. 5.3,
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5.2.3. Ilpn NMpHMEHEHMH MOHTa)HOH PacTIKKH C He FapaHTHPYEMBIM KayecTBOM pacyeT
Tpy6onpoBoaa NpoBOAKTCA Ge3 ee yuera. [apanThpyemas MoHTakHas PacTsKKa YYHTBHIBAETCA Ha
sranmax 2 M 5 MOMHOTO pacyeTa TpyGonporosa.

5.2.4. [Ina BBICOKOTEMITEPATYPHOTO TpyBonposona npm pacyere no 3Tamy 2 MOHTa)HAA pac-
TAXKKA YHHTBIBAETCA NIPH ONPENCNCHHH YCHIMH Ha ofopymoBanue. [Ipi 3ToM pacuer BrinomHseTcs
B JIBYX BapHaHTax:

= C Y4eTOM MOHTa:KHOH DaCTMKKH H BBEIEHHEM NeilCTBHTCILHON TEMIepaTypel Harpeea T;
- C y4eToM DHKTHBHOH MOHTaHOH PacTAXKKH M ¢ BBEICHHEM GUKTHBHO# TemIepaTypsi
Harpesa T;.;f .

5.2.5. Jlna BEICOKOTEMIEPATYPHOTO TPYGOMPOBOAa 06A3aTENBHO TIPOBONHTCA pacyeT o 3Ta-
my 5, CIM BEMYHHA MOHTAXKHOH PACTAKKH NPEBBIIAET 3HAYCHHE, ykasanHoe B 1. 5.2.2. IIpu stoMm
HE YYHTBIBAETCA SQ(EKT CaMOPaCTAKKH B paGodeM COCTOSHHH,

5.2.6. Y4eT MOHTaXHOH PacTSKKH B pacyere Tpy6omnpoBofa NMPOH3BOIHTCA TTYTEM 3afaHuA
COOTBETCTBYIOIIHX B3AHMHBIX CMELICHHH CTBIKYEMBIX CEUeHHil,

5.3 Onpenenenne HArpy3oK, nepeaBaeMpIx TpyGonpoBogom Ha oGopynoBa-
HHE, ONOPLI H CTPOUTEIbHbIE KOHCTPYKIHA

5.3.1. Harpysku tpy6onposona Ha oGopynoBaHHe, OMOPHEIE H CTPOHTEILHDIE KOHCTPYKIIMH
OMpenensdlTcd Ha JTamne 2.

5.3.2. llpu pacyere Ha melicTBue Bcex Harpy>xarmux (GakTOpoOB B XOIOOHOM COCTOSHHH MO
3Tamy 5 AnA BEICOKOTEMIIEPATYPHEIX Tpy6ONpoBOOB yeHMHA BO3ReHCTEHA TpyGonpoBoza Ha o6o-
PYROBAHHE, OTIOPHEIE H CTPOHTENbHBIE KOHCTPYKIMH ONpERensioTcs Ges ydera penakcanHH KoM-
NEHCAHOHHBIX HANIPAKEHHH,

5.3.3. ins BBICOKOTEMNEPATYPHOro TpyGONpOBOa ¢ ONMHAKOBOI pPacyeTHOH TEMIIEpaTypoi
¥ MAaTEpHANIOM BCEX Y4aCTKOB MOXHO OMPENENHTE PEaKIHH, eiCTBYIOMMe Ha obopynosanmue B Ha-
YaNbHEIH MOMEHT TOMHOTO Nporpesa (63 yyera CaMOpacTsDKKH) 110 ciemyromeit dopmyie:

Xg=§(X2—X1)+X1’ (5.5

(] -
roe X, - MpOH3BONBHAS peaKiHi, [EHCTBYIOMan Ha OMOpY, X, , X, — Te )K€ peaKkuuH Ha 3Tanax | u

2 monHoro pacyera Tpy6onposona, y - K03 GHIHEHT yCpeaHEHHA KOMITEHCATHOHHBIX HanpmKeHHH
o Tabur. 5.2.

5.3.4. ina cpenHeTemmepaTypHOro TpyGonposona (cm. myrkT 1.2), ecnu ero TeMIepaTypa H
MAaTEpHAN Ha BCEX y4acTKax ONHWHAKOBBI, PeaKuMH, NeiCTBYIOMMe HA 000pyIOBAaHHE B XOMOJHOM
COCTOAHUH, MOKHO OMpenenuTh Ge3 BIMONHEHHA pacyeTa IO 3TAMY 5, BOCIOMB3OBABIIHCE Ciie-
Iyroueii popmynoi:

X4=(X2‘X1) EEZQ""X]’Xs' (5:6)

roe
X, X,,X; - IpOH3BOMEHEIE CHIIOBEIE daxrope! cootercrenno Ha 1, 2 1 5 3Tamax pacuera.

5.4 VYcaoeus npounocTn

5.4.1. YcnoBus MPOYHOCTH 10 BCeM 3Tamam pacdeTa npuseneHs! B Tabmuue 5.4,
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5.4.2. Tlpu BbINONMHEHMH YCTOBHH LMKIHYECKOi MPOYHOCTH IUIA CPeHETEMIIEPATY PHLIX
TpyGomnpoBoao. (3Tan 3) BEIMONHEHHE YCIOBHIt CTATHYECKOI NPOYHOCTH Ha JTane 2 He o0n3aTens-
HO. OnHAKO 115 Tpy® PEKOMEHIYeTCs OGECNEUNTh BHIONHEHHE YCIOBHI CTATHYECKO MPOYHOCTH
HE3ABHCHMO OT Pe3y/bTaTOB pacyeTa Ha UMKIHYECKYIO MPOYHOCTh. Peanusaums >THX TpeBosamuii
CXEMaTHYHO TIpeNcTasiieHa B Tabnuue 5.5. 3HaK «+» 03HavaeT, 4To cobIIOIeHHE YCIOBHIT NMpoYHe-
CTH 00A3aTeNkHO, 3HaK «-» - HE 0043aTenbLHO.

Tabnuma 5.4
Homep Yc0BHA NPOYHOCTH ANs TPYGONPOBOIOB
orana | Hammenosanwue stana pac- CpenHeTeMIIepaTypHbIX BricokoTemnepaTypHEIX
o e TIIH TIIKOH T4 TTIKOH

Pacuer Ha geficTeHe He ca-
1 | MOYPaBHOBEWEHHEIX Harpy- | ¢, <1l[o] | o,515[0] | o,5Lifs] | o, 515[0]
30K B pafoueM COCTOSHHH

Pacyer Ha neficTBHe Beex
2 | Harpyxaroumx gaktopos B | o, <15[0]" | 0, 5190]" | 0.<15[0] | o <1.9[s]
paboyeM COCTOSHUH

Pacuer Ha nelicTBHe UHKIH-

R S < " » "
3 YeCKHX BO3IECHCTBHH T Shy [a=]

Pacuer Ha IHTenbHYO UMK~

JTHYECKYO [TPOYHOCTE BBICO-
4 - - cMm. 1. 5.7 -

KOTEMINEPaTypPHEIX TpyGo-
IPOBONOB

Pacuer Ha meficTBue Bcex
5 |marpyxaiomux ¢paktopos B | o, <1.5[o]" . o, <1.5[c], <
XOMOIHOM COCTOSHHMH

IIpumeuanue: yCIOBHA MPOYHOCTH, TOMeYEHHBIE 3Be3M0UKOH (*) He 0653aTeNbHEI, CM. ITYHKT 5.4.2.

Tabnuua 5.5
Homep Tpoii-
JTana pac- HaumeHoBanue 3Tana pacdera Tpy6a OTtson HHK
yera (epeska)
1 Pacuer na cTaTHCTHYECKYIO ITPOYHOCTS MMOJ Aeii- g i +
CTBHEM HE CaMOYPaBHOBEINEHHBIX HAIDY30K
Pacyer Ha cTaTHYecKy 0 MPOYHOCTE MOX HeHCT-
2 BHEM HE CAMOYPABHOBEIIEHHBIX H CAMOYPaBHO- # - -
BEIIEHHBIX HATPY30K
Pacuer Ha IMKIHYECKYIO MPOYHOCTE +
4 PacveT Ha LMHTENBHYIO THKIHYECKYIO POy~ 4 +
HOCTB BBICOKOTEMIIEPATYPHBIX TPY6ONPOBONOB
Pacuer Harpy3ok B X0101HOM COCTOAHHH + - -
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3430 Ina pakyyMILIX CPEIHCTCMNCPATYPHBIX TPYOOMPoBoIos 11 yrane 2 8 pesinax [TH
1 TAKOH recodxoamnma Z0MomHHTSIbHAR MPOBCPKA HA YCTOIMHBOCTE cornacho m. 3.8,

3.4.4. Beanumna JOMYyCTHMOH HArDY3KH Ha 00OpYAOBAHHC YCTAHABIHBACTCA 3aBOIOM-
parotosireneM. [TpH OTCYTCTBHI 3ABOACKUX JAaHHBIX, OHA MOWKCT ObITh ONPCICACHL PACUCTHBIM
[yTCM € MOMOLIBIO CICUHAILHELIX MPOrPAMM H METOIOB pacteTa.

5.5 PacueTnble HAMPAKEHHA B TPYDAX, OTBOAAYX, TPOHHHKAX H Bpe3zrax

5.5.1. CpenHee OKpY:KHOE HAMpAKEHWE OT BHYTPEHHEro QABMEHHA B TpyOax, oTBOIAX H OT-
BETBIICHIAX TPOHHHKOB M BPE30K BEIYHCIIASTCA 110 hopMmynle

- P(D—-5) r
2.5

i (3.7)

rae D — Hapy:KHbIH IHAMETD PACCYUTHIBAEMOrO CeYeHHA, A, — KO2(GHUHEHT HHTEHCH(DHKALIMI Ha-
npskcHHit B oTBOfax, [Tpyu pacyeTe TpyO, TPOIIHHKOB H BPE30K MpHHUMAeTCH &, = 1.

[Tpy pacyeTe MarucTpany TPOHHHKOB M BPe3OK B dopmyny (3.7) smecTo koddduumeHTa ¢,
crcayeT MOACTABIATE 3HAYEHHE min(qp}_,;oJ) H IPHHHMATB £, =1.

5.5.2, CYMMQPHOE CpeaHee OCCBOE HANPAXKEHHE OT BHYTPEHHEro JaBICHHA, OCEBOH CHIIBI H
13rHdaroLULEero MOMEHTA

U':=Gp:+0':.vi0':.tf’ (5.8)

B (popmyne (3.8) cpenHee oceBoe HaNpAKeHHE OT BHYTPEHHEr0 AABICHIA

P{D—x). (‘ 9)
o =—' 5.
pz
4 Py
HAMpsKEHHE OT OCEBOH CHIIBI
N -
a:=N = (5.10)
Apr
3HaK OCEBOII CHIIBI «+»COOTBETCTBYET PACTAKEHHIO, @ «-» - CIKATHIO.
OceBoe HanpaKeHHe OT HArHOaromero MoMeHTa:
__ L 2. /. 2 ! -
o, =——lioMo) +(isn:)* ; (5.11)

=M o 157

w

rae fo, {i - KO3hGUIMEHTE HHTEHCHOHKAIIMH H3THOHBIX HAMPAKEHHIT COOTBETCTBEHHO H3 IIOCKO-
CTH H B [UIOCKOCTH TPOITHHKOBOTO COEHHEHHS HJIH OTBOA.
[Tpu pacueTe OTBETBNEHHS CBApHBIX TPOIHHKOR U Bpe3ok B dopmyny (5.11) BumecTo @, cre-
IyeT MOoACTABAATL 3HaveHne min(e, ,@, ).
5.5.3. KacaTenbHoe HanpAKeHHE OT KPyYeHHA
r=Me. (5.12)
2w

5.5.4. DKBHBATEHTHBIE HANPAKEHNA TIPH OLIEHKE CTATHYECKOH MPOYHOCTI

) 2 > 5 12
o—g=\/o-‘—o'cr:+0":+3r2 (5.13

(%]
(88
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W

5.3 AMIZTHTYIIRE IKBHBLTCHTHBIX HAMPAMKCHIIT MIPIH PACuCcTC HA UHKITHUCCKYIO MTPOYHOCTS

=08 \/gl—o-o-__—-o-__:—fwr: (5.14)

n

.3.6. Hanpsokenna B TpyOax OnpenesdroTcs B COOTBETCTBHN ¢ M. m. 5.5.1-3.5.5. [Ipi rTom
ROWDPHIENTLI MPIHHIMAOTCA paBHsivp &, =1, =/ =1, 2 XaOpaKTCPHCTHKII CCUCHILA OMPENIAIoT-

¢ 1o hopnynam

T 12
Ww==(D-s) s

4 ) (5.13)
Ap=n(D-5)5

5.5.7. Hanpsskenue B OTBOIAX OMpenemgroTCd B COOTBETCTBMH ¢ mm. 3.5.1-5.5.5 ama aByx
kpaiinux cevenuit A-A u B-B (puc. 5.1,6). 3a pacyeTHOE JKBHBANEHTHOE HANDMKEHHE MPHHHMAETCA
HaNGObIIee 13 ABYX 3HAueHMit. KodhuIueRT HATeHCH(HKALHE K, OMpelensercs, COracHo M.
3.2.1-3.2.3, a kodGpHLUHEHTH i, | [, - MO HIDKENPHBEISHHBIM (OPMY TaM.

JIns THYTRIX, KPYTOM3OTHYTHIX H LITAMIOCBAPHBIX OTBOZOB, CTBIKYEMBIX C TpyOamH Ha CBap-
Ke

0.75

T
il 5.16
0.9 ( )

23
A,
JI1s OTBOIOB TEX K€ KOHCTPYKUMIL, CTEIKYEMBIX € MPAMBIMH Tpybamu Ha (anuax (Ha oboux
KOHLLIX)

=

. _ 075
e iPu
7 (3.17)
0.9
APy o
JIn1a OTBOZOB TeX K€ KOHCTPYKLME, CTBIKYeMbIX ¢ TpyGaMu Ha dIaHle ¢ OJHOTO KOHIA H Ha
CBapke C Ipyroro

el

=

_ 075 |
="y
A oy (5.18)
_ 09 |
L=y
A wp
J11st CeKTOpHBIX HOPMaIH30BaHHBIX OTBOIOB, CTBIKYEMBIX C TpyOaMHu Ha CBapke
o _._ 09 | (5.19)
o—1i— 2/3 .
A wp
B npusenexssix dopMmynax:
5/2 23
4R-s P(D-sY*( 2R : .
=" mp=1+3.25— — (5.20)
(D=s)" E\ 2 D-s
XapaxtepucTHkn cedenuii I i 4, onpenenderca no dopmymam 3.15.
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Puc. 5.1. Pacyetnas cxema oTBoza: a — cxema HarpyskeHus, 6 — PACYETHBIE CeUeHHs

5.5.8. HanpsxkeHus B TPOHHHMKAX ONpeXeNdioTca COrmacHo 1. m. 5.5.1-5.5.5 U1 CedeHuH A-
A, B-b u B-B (puc. 5.2,6). 3a pacueTHOoe 3kBHBAaNEeHTHOE HamnpsuKeHHe MpPUHHMaeTcs HauGombinee
H3 TpeX NOYyYEHHbBIX 3HAYeHHI.

a) Az 6)

[ U
N

e et

*
X

Prc. 5.2. Pacderras cxema TpoiismKka (Bpeskn): a — cxema HarpyxeHnHs, 6 — pacueTHsIe ceve-
HHA
M
y 5.5.9. KoHLEHTpauus HanpseHHil u3ruba B TPOHHHKAX 32BHCHT OT Ge3pasMepHOro mapa-
meTpa H.
Jns CBapHEIX HE YCHIEHHBIX TPOHHHKOB, KOHCTPYKLIHA KOTOPEIX COOTBETCTBYeT pHc. 3.3,a:

2s |
(D-s)

(5.21)

[nsa ceapHBIX TPOHHHKOB, YCHJICHHBIX HaK/Ia[KOH C TONUIHHOH §,, KOHCTPYKLHA KOTOPEIX
COOTBETCTBYET pHC. 3.3,a

- IpH s, <1.5s

2
py = 2s+0.55, 12 (5.22)
S3f2(D_r)
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- npu s, >1.55

8s
D-s
Jins WTaMMoBaKHBIX M [ITAMIIOCBAPHEIX TPOHHHKOB, KOHCTPYKIHA KOTOpPBIX COOTBETCTBYeET

puc. 3.3,6
=2 (1+D2” J (5.24)
D-s = ‘

Ipu pacuete oTBeTBNEHMA (ceuenue B-B) B otu bopMynEl BMECTO HOMHHATBHOH TONIIHHE!
CTCHKH MOACTaBnAeTcA 3¢ deKTHRHAA S,, ONpenenseMas COracHo myHkTa 5.5.10. .

H=

(5.23)

5.5.10. IpH HaNWYHH BHYTPEHHETO JABNEHHA B TpyOonposoge (P #0):
5, =58y /5pp+cC (5.25)

TIe § M Sz COOTBETCTBEHHO HOMHMHAIBHAs H PACYeTHaf TOMUHMHBI CTEHOK MarucTpasH, a Sz, Oe-
PETCA Kak HaHOONbIIeE H3 IBYX 3HAYEHHH S, H Sgq onpenendeMsIX no opmynam myHkToB 3.1.1 u
3.4.1 nns ceyeHWs MarkcTpamA.
ITpn otcyTcTBHH BHYTpeHHETO faBneHus (P =0)
S, =5@,/ @ te (5.26)

3necs @, BhMHCAAETCA MO Bopmyne (3.13), a Pap TPHHHMAETCH HaHOOMBIINM H3 OBYX 3Ha-
HeHHH @, U @,

Prp =Max(,,@,). ' (5.27)

5.5.11. KoappuumeHTh! HHTEHCH(HKAMA HANPDKERU H3ruGa OpH OeACTBHA Harubaromuero
MOMEHT2 M3 IIOCKOCTH TPOHHMKA:
~ B CBaDHOM TPOHHHKE C OTHOIIEHWEM HAapY»KHOTO JHAMETPA OTBETBIEHHS K Hapy:KHOMY
IHaMeTpy MarucTpanu d/D>0.5

i 1.35; (5.28)
Hl’ﬂ
- B CBapHOM TPOHHHKE C OTHOWEHWeM d/D<05, a Takke B MITAMIIOBAHHOM (mrammoc-
BapHOM) TpOiHHKe
j=92, (5.29)
] HZJJ

Kosdouuments! nuTeHCHOUKAIMH HanpskeHui u3ruba NpH OeHCTBHM H3rHOaromero mo-
MEHTA B INIOCKOCTH TPOHHHKA HE3aBHCHMO OT €T'0 KOHCTPYKIHH H OTHOMEHHA d/D

i, =0.75-i, +025 : (5.30)

[Ipruem xapakrepucTury cedenns D u s OTHOCATCA K MarucTpaiH.

5.5.12. XapakTepuCTHKH CEYeHHs NMPH pacyeTe MarucTpanu (cevemms A-A u B-B) onpegne-
nsiotes mo gopmynam 5.15, a npu pacdeTe OTBeTBICHNA (cedeHHe B-B) no dopmynam
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'
[#%]

¥ 1S, A =l —8,) 5 {

w="(d -
a4

B KOTOPLIX Y IIPITHEMACTC KaK HAHMCHBIICE 13 IBYX FHAUCHINT &5, 1T S, 'f,

Spp =min(s,,s;, -{,).
5.5.13. BpeaKil, KOHCTPYKLHA KOTOPBIX COOTBETCTBYCT pHC. 3.30. pacculITeiBaloTCA M0 thop-
MYTAM CBAPHBIX TPOHHHKOB.
5.5.14. JIn# pacueTa TPOHHUKOB H BPE30K, KOHCTPYKLIA KOTOPLIX HE COOTBETCTBYCT PHC. 3.3
(KOCDIC BPC3KH M T.I.), AOMYCKAETCA HCIONB3OBATH YHCIEHHBIC MCTOIBL PACHCTR, [MPH YCHOBHI
oGeCTeCHITA 3AMACOB TPOMHOCTH HE HHUKE YCTAHOBASHHBIX JAHHBIM CTAHIAPTOM.

5.6 PacueT Ha UMK/JIHYECKYH) NPOYHOCTHL

5.6.1. Lukmnueckad MpOYHOCTh TPYGOMNpPOBOa HA JTame 3 CuHTaeTcA 0DcCrneveHHOH, ecan
BLIMOAHACTCA YCITOBHE

e < A0, ], (5.32)
rae koo uLHeHT npuseseHud K TemmepaType 20°C Ar =[o]/[o]y.

5.6.2. lormyckaemad aMrinTy 1a Hanpsxenuit, MITa:
- ona TpyGONpPOBOLOB H3 YTASPOMHMCTON M HH3KONETHPOBAHHOI (He ayCTeHHTHO# ) CTaaH

[,]=80(1 + 1200, 053 028 (533)

- Jyist TPYOOMpPOBOIOB M3 AYCTEHHTHOH CTAIH

G

—
W
(W8]
+

e

[o.]=1 10[! + 1000Nl_,“n S“J 0.62

5.6.3. PacyeTHOE YMCIO MOIHBIX UHKIOB MpH N, £10°:

16 1.875
T e _1
Ao
_ ] Ti ¥ ao s & s
NL‘_NL'0+ Z Ne T6 k (3.33)
. =1 i
d T ae =f
AT Gc:o

rae

N, — WHCO MOJHBIX LHKIIOB C AMILTHTYIAMI JKBHBATEHTHBIX HAIPAKSHHH O, , 1 — HHCIO
CTyTeHeit aMIUTHTY I SKBUBAICHTHBIX HATIPSKEHUI 0, C YHCIOM UHKIOB HA KAKIOH CTYMEHH paB-
HOM N,/

o, — AMIUTHTYa IKBHBAIEHTHOTO HAMpSLKEHHs HA ITane pacyera 3, cornacHo m. 5.5.5.
3uauenye napavetpa o, nNpuaamaerca 80 MIla o714 yriepOAHCTLIX H JETHPOBAHHBIX HEAYCTEHHT-
Heix ctaneit 1 110 MITa — 114 aycTeHHTHOIT CTaIH.

Ipiveqanue: [lpy gnene ungaos N, medswe 1000, pexoMeHIyeTcd NMPHHHMATE €TI0 pas-
Heiv 1000.
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S.6.4. Ecair padodne mapavcTpsl TPAHCTIOPTHPYCEMOIT CPCibi HC TIOCTOHHIELL BO BPCMCHIL
pacHeT WHTIECKOTT TPOMHOCTH TPYOOMPOBOLA NMPOBOINTCA 1PIl MCPCMCHHDBIN SHAUCHIAR o, .
Ilng KGKIOTO [ -TO WK ¢ padounyi mapamctpamit £, T, onpedensiotes o, 3aTeM pacueT Be-
aetes no (popmyne 3.35, B KOTOPOIt MOA ¢, MOHHMAIOTCA IHAMCHIA AMILIMTYIB!, COOTBETCTBYIO-
HIHe WHKTY € HAHOOMBLIMMHI PAGOHIMI TapaMETPaN H.

5.6.5. IMpu cayuaitbsix KOMeGaHKAX TeMMepaTyphl I IABICHHS I OTCYTCTBHI COOTBETCT-
BYHOUINX CTATHCTHHYECKHX JAHHBIX PEKOMEHIYETCA HCMOAB30BATH TAK HA3BIBAEMYIO TEMMEpaTyp-
HYIO 1ICTOPIIO, B OCHOBE KOTOPOIT IEKHT BEPOATHOCTHAA OUSHKA YCIAOBHIT JKCIUTyaTaLHH B TCUEHHE
rona, Kaskapiii UMK XApaKTepH3yeTeA 9acTOTOH MOBTOPeHHA N B OMpPe/ENeHHOM HETEPBAIS Bpe-

MeHII 7, I H3MeHeHHeM TeMmepaTypsl AT, . TemrepaTypHasa iCTOPHA HMEST CleTYIOLLHI BHI:

Tr A Tj N-(- q
Fns AT Nes
T AT Ne

1 00BIMHO CTPOHTCA B MOPAIKE YOBIBAHHA HETCPRATOB BPEMEHI 1 IAMEHEHHIT TEMIIEPATYPSI, T.€.
T > Ty > >, AT > AT, > > AT,

mpiuenm A7, M 7, XapakTepu3yIOT LHKI ¢ HAHOOTBIIHM H3MEHEHHEM TeMmepaTypsl. JomyckaeTcsa
HE YHHTBIBATh H3MEHEHHA TCMIIEPATYphI B Mpens/iax +2.5% HanOOMLLIEro 3HAYEHHH, MPHHATOTO B
pac'ieTe.

TMompasyMeBaeTcA, YTO AMIUTHTYHa [-rO IHKAA MpONOpLUHOHAIBHA oTHowerH AT, /AT, u

PAacCYHTLIBACTCA MO hopMynaM

Ci=23..k (5.36)

5.6.6. TIpH OLieHKe UHKIHYECKOH IMPOYHOCTH pacueTHBIH CpPOK CykObl TPYGOTPOBOIA PEKO-
MeHIyeTcA NpuHHMaTh He MeHee 20 JIET, €CH B 3a0aHUH HA MPOCKTHPOBAHHE HE OrOBOPEHO MHOrO
CpOKa.

5.7 PacueT Ha AIHTENbHYIO UHKIHYECKYI0 NPOYHOCTL

5.7.1. InuTenbHad UMKIHYECKAA TPOYHOCTH BBICOKOTEMIIEPATYPHOTO TpyOonpoBoaa Ha 2Ta-
e 4 cypTaeTcA oGecreyeHHOil, eClIH OJHOBPEMEHHO BRIMNOIHAIOTCA YCIOBHA (5.32) u o, 20.6[c],

roe ¢, — MAKCHMalbHOES JKBHBATIEHTHOES HANPSIKEHUE Ha 2 atamne pacyeTta.

5.7.2. JlauTensHas UMKIIYECKaA MPOYHOCTE BBICOKOTEMMEPATYPHOTO TpyGonposoa MpH
o, > 0.6[c] cunTaeTcA oBecreyeHHOH, ecTH BRIMOTHASTCS Cleaylollee YCIoBHE CYyMMHPOBaHIIA 110~

BPEJKJICH}H“I OT YCTAJIOCTH H MOM3y4ecTH IpH YCTAHOBHUBLIEMCHA TEMTIEpaTypPHOM DEKHME!

1.373

( 5. T.s_l .
40 { o, ] <D, (5.37)

1.2[5]
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B oToii opmyne

g -
1-1.33 —— 0< £ <

b [1.2[01] e Lz[a]J 0
g, " g "

0.43+0.57 —— 3<| —— i

{1.2[::]] ki 03'[1.2@-]} =10

0, — MaKCHMAIILHOE JKBHBAJICHTHOE HAaMpskeHHe Ha 2 JTame pacyeTa,
m — TIOKA3aTeNb CTCNCHH B YDaBHEHHH IUIMTEN:HOH mpoyxocTH. IIpH oTcyTeTBHM Criparoy-
HBIX JAHHEIX MPHHUMAETCS PaBHBIM m=§.

Ipumenanue: JIOMycKaeTca NMPOBOIHTL OMEHKY THTENBHOH LHKIHYECKOH IIPOYHOCTH 110
thopmyne:

4l0.]) 120]

Ipu o, /(1.2[c]) £ 0.5 BTOpOE Cl1araemMoe B ypaBHeHHH (5.38) He yunTEIBaeTCH.

[ e J+ L ey (5.38)

5.7.3. PacyeT Ha [UTMTENBHYIO LMKIHIECKYIO TPOYHOCTS TIPOBOIJHTCA C HCIONBL30BAaHHEM aM-
MIHTY IKBUBANCHTHBIX HANDPHKEHMH O, , MOMYYeHHBIX Ha sTame 3 Ge3 ydeTa peakcauuu Harps-
KEHHH, H MaKCHMAITBHBIX 3KBHBANEHTHBIX HANPAKEHHH O, JTama 2, MOIY9eHHEIX C YYETOM KO3(-
(HIMeHTa pelakcaluy HalpsSKeHHH .

5.8 PacuyeT MecTHOH yCTOHYHBOCTH CTEHOK BaKYYMHOI'0 TpydonpoBoaa

5.8.1. KpuTepuit MeCTHOR yCTOMYMBOCTH CTEHOK Tpy6 H (ACOHHBIX HeTaneit MOX COBMECT-
HBIM JCHCTBHEM HADY/KHOTO JABNEHHA, OCEBOTO CKHMAIONIETO YCHIHA, H3THOAIOMMX MOMEHTOR U
MONEPEYHEIX YCHIHH IPHHHMAETCA B COOTBETCTBHH ¢ [1] M BEIMIAONT CIEYIOMMM obpazom:

3 3 2
P N +\/M;+M;+ JOI +0?

e e e

G T

e 5.8.2. 3HadenHus OOIMYCKaeMOro HApY:KHOTO NABICHH:A [P] ona Tpy® u dacoHHBIX meTaneit

" MPHHHMAETCA B COOTBETCTBHH C I 3.6. 3HAUEHHA NOMYCKAEMOTo OCEBOTO CHHMAIOIIErO YCHIIHA
[V], MomenTa [M] M nonepedHoro ycumus [Q] ONpENENIOTCA B COOTBETCTBHH C [1]. Ilpu 3ToM
TOMUHHA CTEHKH NPHHIMAETCA PaBHOH HOMHHANBLHOM TOMNIIHHE CTEHKH TPY6 H (GacoHHBIX ZeTaneif
S, ¥ KOO QHUMEHT TPOYHOCTH MPOAONBHONO CBAPHOTO LBA HA NaBIEHHE NpHHUMaeTCs @, =1.
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6 PACYET TPYBOINIPOBOJA HA BUBPALIMIO
6,1 Pacuer coGcTBEHHBIX 4aCTOT

6.1.1. Ananus cobcTBeHHBIX wacToT W bopm KoneGaHuil TpySonpoBona MPOBOIMTCH s
OLEHKH ero BHODOMPOYHOCTH M BO3MOKHBIX ITyTei OTCTPOHKH OT AETEPMMHHPOBAHHBIX HacTOT
BO3MyILeHHA. MeTOIbI aHANH3a HE 3aBHCAT OT IHAMA30HOB JABIEHHS H TEMIIEpaTyphL.

ITpu ouenkax BHOPONPOYHOCTH TpYGOMPOBOIA CHENYET YIHTRIBATE BCE COOCTEEHHEIE HACTO-
TBI B 3HEPreTHYECKH 3HAaYHMOM [Hara3oHe, Ho He Oomee 100 I,

6.1.2. PacyeT cOGCTBEHHBIX YaCTOT OCYMIECTBIAETCS 1O CTEPXKHEBOH MOIE/H C YYETOM Mac-
cel pabouero BemlecTBa ¥ H3OMALMHM. ApMarypa pacCMaTpHBaeTCs Kak cocpenoToyenHad Macca. B
pacHeTax y<HTBIBAETCA MOBBIMIEHHAA THOKOCTh OTBOLOB H TPOHHHKOBEIX COEAHHEHHH COTNACHO
TIPHIIOKEHHIO 2 HACTOAIIEro CTAaHIAPTA.

PasfuBKa y4acTKOB H YHCIIO Y3/0B C COCPENOTOYEHHBIMH MacCaMH YYacTKOB, JOMKHEI ObITH
AOCTATOYHBIMH [/ OMMHCAHHA HeoOXoanuMoro wucna Gopm Konedanmit. [JomKHBI GbITh MPeqyCMOT-
PeHBI JOMONMHHUTENbHEIE Y3/IEl B MECTAX NPHIOKEHHA BUOPALHOHHAIX HATPY30K.

6.1.3. 3Ha4eHHA COOCTBEHHBIX YaCTOT f,f;...f;...f, ONPENENATCA H3 peleHHs THHeHOi

anreGpanyecKoi 3a0aui 0 COOCTBEHHBIX 3HAYEHHAXK: :
def[k] - [o?} [M]]=0- (6.1)

roe
@; =27 f; - j-a xpyrosas yactora co6cTBeHHBIX KoneGanmii (panuar/cex); f, - J-1 TEXHH-

Jeckad yacTtoTa cobcTBeHHBIX Konebanuit (I'm); [K ] — CHMMETPHYHAasA MaTpHIIA KEeCTKOCTH; [M ] B

MAaTpHIA Macc CHCTEMEI.
6.1.4. IInst TpyGompoBona, pacCMaTPHBAEMOTO Kak CTEPXKEHb C MOCTOAHHBIM MONEpPEeYHEIM

CeveHMeM Ha IBYX OIOpax, COOCTBEHHAR YAacTOTa [;, COOTBETCTBYIOMAA j-TOM dopme cobeTBeH-
HBIX KoneGaHHH:

o 2
r =102 K] |EL, (62)
7 27 12\ m

rmre K, — j-ThIif KOpeHb YaCTOTHOTO ypaBHeHHs; L — ITHHA TPYGOMPOBOIA MEXIY OMOPaMH, A
T (4 4 4.
! == D' - D} ) - MOMEHT HHEPLHH IONEPEYHOro ceqeHnA TpyObl, MM'; 7 — OTOHHAA Macca Tpy-

GormpoBo/a ¢ Y4eTOM H30JIALHH H paboyero BEIEeCTBa, K2/M .
OcHOBHEIE pacyeTHbIE CXEMBI 1A OLHOMPOJETHOro TPYBOMpOBOZA M COOTBETCTBYIOLIHE
snavenns K ; npusesnens B Tabm. 6.1.

6.1.5. PacTarHBalolee OCEBOE YCHIIHE MOBBILIAET, & CKHMAIOIIEE — TIOHIDKAET COGCTBEHHYIO
9acToTy. 3TOoT GaKTOp MOXET HIpaTh 3aMETHYIO PONb HIs [epBoi dopmel konebaruit. [[na Tpy6sl ¢
IBYMA IIAPHUPHEIMK OIIOPAMH 3Ha4YeHHE MepBoit COGCTBEHHOM YacTOTEI C Y4ETOM OCeBOH CHIIBI NV

—(+N/N.,)’ ' | 63)

rae N =10-$z2E]/[*— KpHTHYECKAs Harpy3Kka IIpH CXKATHH cTepkHsA (H).
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e e

Uacrornnie KOPOUIIEnTLr K /118 BHIMHCICHN CONCTRENTLIX HACTOT KO IO Tpy6onpo-
BOTA € 0/IHIM HPOLICTOM

Taommua 6.1

CAN3-003-07 (CTIH09-07-03)

6.1.6. Jlag tpyoouposoda no . 6.0.4, HO € JOTOAHHTCILHON COCPCAOTOMCHHOI MACCOI.
PACHIOAOKCHHON B CCPCINC ATHH YHACTEOB, COOCTBCHHAA HACTOTA PARHA

cAa=3 gl El :
Jf' :L..'\ fril_ =8
A A -0 :
L l+h"'"J (6:4)
ml

rae O — cocpeaoToueHHaA Macea (Kr), K, — MOMpaBouHeli KOdXDPIINEHT, 3HAYCHHA KOTOPOTO MpH-

BeeHbl B TA0M. 6.2.

Monpasounbie Kodppuuuentsl K, 115 yueTa cocpeaoTodennoii maces!

Tadmua 6.2

Koaddu- =
~ b Tun TpyGonpoeoaa Koadpibn-
PacuerHas cxema TpyOonposoaa uHeHT Ky .
(M1e4H paBHbIe) uneHT K,
Cpo00IHO JeskKalllas Ha ornopax Tpy- [-o8pasnbrii
6a (WapHHp-1IAPHUP) 20 L
- i
¥in . pd —
1 L R
OnmH KOHell 3aiieMIeH, a ApyToi . 0.28
cBOGOIHO MEKHT Ha onope (wwap-
HHp-3a7e/Ka) 2.3
3 — s
1 ps
Ik » L 4“1
[T-0GpasHbli
i L
O6a koHLa 3a1IeMIEHBI (3a0eKa- >
3ajeka)
. 2.7 0.60
; 2 ¢ . 0.70
| L
o
Z-00pasHslit
Kowncons ¢ Maccofi Ha KOHIIE
s 5 0.66
i 39 =08
3 5 d L 4 £ 0.68
I L ]
e S
L L L 7

PacieTiag cxesa TpyGonposoaa (:_OP:;Y”;" IP:C:“-"T' 3:1'11;;’(:;0 K ,iTJTH ‘Lﬂ:;—?:::
jo TR =1,2030 [ | Jols
CRroOLN0 Jekalad Ha oropax Tpyda (wapHmup-
wapimp) .
s 3.14 6.28
= pe &
b L ;i
O Koell 3aliesicH, a Apyroi ceodoaHo
ACKHT Ha onope (UrapHyp-3agenxa) .
i n(dj+1)/4 393 7.07
— p o
- L ;]
(O0a kol 3aleMIensl (3a1eaKa-3aJenxka)
15 : &
- £ 2(2j+1)/2 471 s
L. L N
Oaui KoHEL 3aLIeNICH, BTOPOI cBOGOAEH (KOH-
cob)
4 - 1.88 4.7
e |
e L N
[-o8pa3nerit
F——L—"
_ 3.93 _
i 1.93
IT - obpazksiii
L
* "
) 1 1.76
L 1.41
Z — oGpazHslit
—
1.67
L - =
1.50
—
ks L | L At
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_10” k5, |EL (6.5)
Jo2x LZ - ’

rae K, —/-ThIH KOPEHB XapaKTepHCTHYECKOTO YPaBHEHHA M3 TabaHLB! 6.3,

HH31Iyio COGCTBERHYI0 YaCTOTY MHOTOMPONETHOrO TpyGonpoBona ¢ NponeTaMH pasTHYHO#M
ANHHEI MOKHO OLEHHBATH 10 HauGOMbIIEMY mposery. Ecnu 3TOT mponeT kpaifumii, To KOMONHH-
Te/ILHO OUSHHBAETCA CODCTBEHHAT JaCTOTa BHYTPEHHEro MPOMIeTa MaKCHMANBHO UTHHEL H 13 IBYX
NOTy4YeHHBIX 3HAYCHHH BRIOMpAEeTCa HaHMeHbIIee,

Yacrornsie Ko3pduunenTs K;, nas TpyGonpogoaos
C MpoJeTaMH PaBHOMH JIHHDI

Tabnnua 6.3
Yucno
Pacuernas cxema TpyGonposona Tnpore- s b o
T8 1 2 3 4 5
1 3.14 | 628 | 942 | 1257 [ 15.70
2 3.14 | 393 | 630 | 7.06 | 9.42
oA A A A 3 3.14
1 3.55 | 430 | 430 | 6.70
«LJ-—LL-E----LL-] 4 | 314 | 339 | 392 | 446 | 628
— 5 314 | 330 | 370 | 415 | 455
10 3.14 | 320 | 330 | 348 | 3.70
4 1 473 | 7.85 | 1099 | 14.14 | 1728
2 393 | 474 | 7.07 | 768 | 1021
TEE X '
3 355 | 430 | 474 | 669 | 745
._L...L_L_,L_;f____.J.J._, 4 339 | 393 | 446 | 474 | 653
5 330 | 3.71 | 415 | 455 | 474
10 320 | 330 | 349 | 370 | 3.93
B 1 393 | 797 [ 1021 [ 1135 | 16.49
2 339 | 446 | 653 | 7.60 | 9.68
i
B b b 3 327 | 393 | 459 | 641 | 7.07
._L.L_L..L.;i_-__ 4 320 | 3.64 | 421 | 465 | 635
. 5 320 | 349 | 393 | 437 | 468
10 314 | 324 | 346 | 358 | 3.80

6.1.8. B Tabnuuax 6.1l n 62 mua T, Z u IT-06pasHbIX MOBOPOTOR B yHCHHTENE MpHBEAEHE
SHAYCHHA NOMPABOYHBIX KO3(DHINEHTOB Ta pacueTa KOMEGAHHIT B MIOCKOCTH noBopoTa (pHCYH-
Ka), a B 3HAMEHATeIle — H3 3TOH MI0CKOCTH.

6.1.9. JTns CHOKHBIX pa3sBeTBIEHHBIX CHOTEM TpyGOnpoBONOB [NA ONMpeneneHHs coBCTBEH-
HEIX 4aCTOT MOTYT ObITE HCIO/IB30BaHE] CIIEMHATLHEIE KOMITBIOTEPHBIE MPOTPAMMEI.

6.2 Pacuer BHIHY:KIEHHBIX KOJIeGaHNIi TpyGonposoaa

6.2.1. In5 KOMMYECTBEHHEIX OLEHOK COTPOTHBIIEHHA YCTANOCTH NPH BHOPALHH H aMILTHTYN
BHODAIHOHHEIX TlepeMeleHHii B XAPaKTEPHBIX CEYCHMAX MPOBOIAT PaCHeT BBIHYKIEHHBIX H3THO-
HEIX kKonebanuii Tpy6onposona. ITp¥ 3TOM HCTIONB3YIOTCS NaHHBIE O AHHAMHYECKHX Harpyskax, mo-
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JTy4EHHBIE B COOTBETCTBHH ¢ paszaenom 2.2. IIpu oTCyTCTBHH JOCTOBEPHBIX NAHHLIX O XAPAKTCPH-
CTHKAX HAarpy3ok, BO30YKIarOWHMX BHOPAUMH, pacyeT BBIHY)KIEHHBIX KOneGauii mpoBOMAT C M-
MOBb30BAHHEM PE3Y/IBTATOB CNEUHANBHBIX HCIIBITAHHIO.

6.2.2. PacueT npoBoauTCcA B nuHeHHOI nMocTaHOBKe 14 IEeTEPMHHHPOBAHHBIX KHHEMAaTHYe-
CKHX H CHMOBBIX BO3LEHCTBHH, 3aJaHHBIX B ITOJMIapMOHHYECKOM BMIE. YUYHTHIBAETCA BO3MOMK-
HOCTB caBura a3 MexIOy HarpyskaMH B PaslHYHEIX CeYeHHAX TpyOomposoma. PaccMaTpHBAaKOTCH
YCTaHOBHBILHECA KoNeGanus cucTemel npH pabouux napametpax. Onopsl MOAeNHpYOTCA THHEHHO-
YTPYTHMH CBA3AMH. 3HaueHHe KO3 QHIMEHTa OTHOCHTENBHOrO AeMIQHPOBAHHA PEKOMEHIYETCH
npuHuMath pasHbiM 0.02 (cooTBeTCTBYET NOTapH(MUYECKOMY NeKpeMeHTy konebanuii 0.126).

6.2.3. PacueT MpoBOIMTCA CHEKTPAILHLIM METONOM C PasfoeHHEM Mo GopMaM COOCTBEH-
HBIX KoneGanuii TpySonposoza. OmpenenslTCs aMIUTHTYJHO-4aCTOTHBIE XapaKTEPHCTHKH Tepe-
MEIIEHHH B PacyeTHBIX CEYEHMAX, a Takke BHOPALMOHHBIX HAIPY30K HA OMOpHI, IONBECKH H 060-
pYZOBaHHe.

6.2.4. PacueT HaNpAKEHHH NPH BBIHYKIEHHBIX KOTeOaHHAX OCYIIECTBIAETCS TI0 opmynam
>tana 3. Ipy 3TOM Y4YHTHIBAIOTCA pasMaxW KoJeGaHMi BHEIIHHX HArpPy30K M BHYTDEHHEro Nasile-
HHA [JI BCEX paCCMATPHBAEMBIX BO3MYILIAIOMIHNX 9acToT. [IpHBeNeHHEIE K HOPMANLHOH TeMIIEpaTy-
Pe aMIUIUTYIbl 3KBHBANCHTHLIX HANpPsKEHHH B XapaKTepHBIX CeYeHHAX TPYOONMpoBoga MpencTas-
JIAKOTCA B CMIEKTPaNBEHOH Qopme.

6.2.5. Jlna npuOMHKeHHOH OLEHKH BUOpauWK B TpyGONpoBoNa ¢ MepBoi coGCTBEHHOH Yac-
TOTO#H [0 60 'l MOXHO BOCMONBE30BAaTECA METOLNOM «IMHAMHYECKOH JKeCcTKOCTHY. COracHo 3ToMy

METOLY ONpeLeseTCA OTHOWEHHE TIEPBOi COGCTBEHHOM YacTOTEl f] M 9acTOT Bo3ByKuaromux Ha-
rpy3oKk f, 3HauYeHMA aMIUTUTYX BOSMYILIAIOUIMX HArPY30K C i —TOH YacTOTOl YMHOXAIOTCA Ha Co-

OTBETCTBYHOLIMH THHAMHYECKHH KO3 dHIUHEHT K, , KOTOpHIi BEMHCAAETCA [T hopMyIe:

1

CIEC .
/i Z\A

The K03(HUHEHT yCHneHnus koneGaHui A Ui MpHOIHKEHHBIX PACYETOB MPHHMMAETCSA PABHBIM 3.
[Hanee npoBoauTca pacyeT TpyOONpOBOAa Ha MPOYHOCTS Mo GopMynam 6.3.2-6.3.6.

k.‘d =

6.3 KpuTepun BHOpONPOYHOCTH

6.3.1. OcHOBHBIM KpHTepHeM oecnedeH s BHOPONPOYHOCTH TPyBONpOBOaa ABIAETCA YCIIO0-
BHE OTCTPOHKH COOCTBEHHBIX YacTOT f; OT JMCKPETHBIX ¥acTOT BO3OYKIAOMIHX HAarpy3ok [,

onpenendeMelx cornacHo m. 2.2.
Ycnosne OTCTPOHKH COGCTBEHHBIX YacTOT AN MEPBBIX TpeX GopMm koneGanuit Tpy6omposo-
I1a B KaXI0H MIOCKOCTH 3aITHCBIBAETCS B BHIE:

folf;5075 w f,/f,213 (j=123) (6.7)

Hns Gonee BEICOKHX (OpM KoneGaHMil PH HAMYMH BBICOKOYACTOTHBIX BO3OyIUTeNeil BUG- -
PaLHH YCIOBHE OTCTPOHKH MMEeT cnemyromHii Bun [20]: .

;509w f/f, 210 (j=45..) (6.8)
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B cayuae HeBOSMOKIOCTH BLITOTHCHIN IAHHBIX TPEOOBAII HCOOXOMIMO TIORAZATE, UTO
YPORITIT BHOPALIET YACMCHTOR KOHCTPYKIHIT HAXOIATCA B TOMYCTHMBLIX MPCICTIN.

6.3.2. AMNANTYI6L BHOPOHATPSGKCHITH HA PA3NMHYHBIX HaCTOTAX ONPCACHIOTCT B pCIy/IbTaTe
pacteTa BLIHYRACHHBIX KoncGanuii Tpydonposoa (. 6.2.4). [Tpi OUCHKE BHOPOTPOUHOCTH A714
KUKIOrO XAPAKTCPHOrO CCUCHIHA HAXODAT MAKCHMAIBHYIO AMILIHTYIY JKBHBIICHTHLIN BHOpOHAI-
paskeHiii (@, ). KOTOpaA NOy4aeTea B PE3YIbTATE HAMOKCHHA PASIHIHBIX (hopm Konedarmil.

6.3.3. OueHka BHOPOMPOYHOCTH MPOBOAHTCA H3 YCIOBHA, YTO MPH HAYMATBHOM H KOHEYHOM
pa3MEpax TPEeIUHHB! (TPEWHHONOAOGHOr0 Ae(eKTa) Mo ASHCTBHEM BHOPOHAMPAKERITH HE JOCTH-
raerca BCAHUMHA MOPOra yCTATOCTH. Takoe IOMyUIeHNe CPABELNBO, KOTIA HHCI0 BHOPALHOHHBIX
LWIHKNOB MpPEBLILIAET 107 3a Bpema JxcnayaTammn TpySonposoaa. JocTHAKCHIE MOPOroBoro 3Have-
Hudg KOPQHUNCHTA HHTCHCHBHOCTH HAMPAKEHHIT Mpu BHOpPALMAX O3HAUACT paspylwieHwe Tpydo-
MPOBOIA 32 CYLIECTBEHHO MEHBUINIT IEPHOM BpeMeHH, yeM pacyeTHbiil (10-30 ner).

IIAs MCXOQHOM TMOTYKPYTOBOH MHKPOTPELHHBEI MTpH K0d(hdHLHEHTE packpbiTHA, pasHoM 1.0
nonyckaemas aMIInTyAa BHOPOHANPKEHHH HAXOIHTCA 3 YCIOBHA:

[ cev]= K e/ /0-0003 7 - (6.9)

rage
K:u-r.’n
Hanpa:keHHil npu yetanoctw, K, =1+2Ma-.

— o(herTHBHOE 3HAYCHHE AMILUIHTYIbl [OPOrOBOTO KOX(QHALHEHTA HHTEHCHBHOCTH

n;

— pamityc [MOMyKpPYTOBOH TPEIIHHEL, a, =01+051r.
Hapsify ¢ DOMycKaeMbIM B pacueTaX y4HTBIBACTCA GE30MACHBIH yPOBEHb BHOPOHAMPAKSHHH,
JUTH KOTOpPLIX MIPH PEAIbHBIX Pa3Mepax MOBEPXHOCTHOH YCTANOCTHOM TPEUIMHEI MOPOT YCTATOCTH He
nocTuskuM. [T OLEHKH ITHX HANPAKEHHIT MOYKHO BOCTIONB30BATECA YCIOBHEM:

{0 )= K e/ |J0-00057-a 5 ‘ (6.10)

roe a, - MaKCHMaIBHO _ElOﬂyCTHMI:Iﬁ paguyc HDITprYTDBOFI TPELIHHBI, COOTBG’TCTBY}{)U&Hﬁ MOJI0BH-

He HOMHHAITbHOH TOMLIHHBI CTEHKH JJIEMEHTA.

Il OLEHOMHBIX PACYETOB MOKHO NpHEHMaTh [0, ] = 70 MIla n o} =30 Mla.

Mpurievanue. JOMyIIEHNE 0 NOMYKPYToBoM (GpPOHTE TPCIIHHE! HIST B 3aMac npotmocm, eclH ee
paifyc pageH MOdYITHHE, ONPEENEHHOI Ha MOBEPXHOCTH JIeMeHTa.

6.3.4. PacueTHOE YHCIIO MOMHBIX LUKIOB JOIKHO ObITh MEHBIIIE IOITYCKAagMOro:
N, <[N] (6.11)
roe [N] B 32BHCHMOCTH OT aMIUTHTYIbl BUOPOHANDMKEHUI H MapKH MarepHala ONpeNeseTcs 1o

popmynam (6.12) — (6.14).

Mpn o, = {o'
— 74 YTIepoIHcTO i TeTHPOBAHHOM cTany

uev )

[IV]] _ 59-10 _
1.6 1873 o)
O’u: +O—.|¢.i 1 (6.1—)
804,
44 © Accounatnd «PocTexarcnepTHian

@ Hayuso—TexHnuecxoe npeanpuatie TpySonposon (000 «HTI TpyGonposon»)

CA D3-002-07 (CTIT09-07-03)

~ 108 ayCTCHUTHOH cTaiTi
42107

{"V}I =

16 e

LJ o) (6.13)
ot ) _y|
|

1104, )

I 1 &
[p (0, { <O, <[0,.] 41s Beex cTaneii

( Zﬂ_.f

A T
(v} = [V} 1 - — (6.14)
L J..ev] 1O e |
[lpn o, = [ ey ] IUTSL CTATLHBIX TPYOOMPOBOIOR YKCIUTYATALNA HEeIOMYCTHMA.
6.3.5. JIna BHICOKOTEMTIepaTypPHBIX TPYOONPOBOIOB B YCIOBHAX BHOPALMH NMPH T, < 0.6[0']
JOMKHO BBRIMOMHATECH yCI0BHe (6.11), anpu o, > 0,6[0']:
Ng g,
<1
OEE

rae [VL (k =1, 2) onpexendeTcs coriacHo 1. 6.3.4.

6.3.6. Jlns THMOBEIX TpYOOMPOBONOB B KaYecTBe KpUTEpHA BHOPOMPOUHOCTH MOTYT OBITh HC-
IMOJTB30B2HE! ZOMYCTHMBIC aMIITHTYIb! IEPEMEIICHHIT B XaDAKTEPHAIX CEYEHHAX TPyOONpoBoaa.
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INPHJIOKEHME 1. PACYET AJIMHBI MPOJIETA TPYBOINIPOBOIA

[IpenBapuTeneHyio paccTAHOBKY OMOP PEKOMEHIYSTCA OCYLIECTBIAATh B COOTBETCTEHH C
nauneiM TIpunoxkennem. [Ipu TOM ciemyer pasnuuats cpemuue u KpaiHHe MpoNeTsl: KpaitHuM
CUHTAETCA MPOJIET, MPUMBIKAIOUIMI K HEMONBIXKHOI omope HIH komneHcatopy (IT-obpazrHomy,
cHIb(OHHOMY, CATbHHKOBOMY H T.IL). JInuHa KpaiHHX MpoleToB 00bIYHO He mpeBbimiaeT 80% oT
IUTHHBI CPETHHX.

PaccTOAHMA MEXKIY MPOMEXYTOYHEIMH OTOPAMH OMpeNe/IAITCA H3 pacyera Tpy6onposoga
KaK Hepa3pesHOH MHOTrOMpONeTHOH GankH, HarpykeHHOI PaBHOMEpHO-pacnpedeNeHHOH Harpys-
Koit. Jlna 11060r0 CpeHero npoleTa MOMKHB OTHOBPEMEHHO BBIIOMHATLCA IBA YCIOBHA: NPOYHO-
CTH H JOMYCTHMOTO IIPOBHCAHHAS.

YcrnoeHe MPOYHOCTH: HANpKEHMA M3rHGa OT Beca TpyOONpOBONA HEe HOIKHEBI MpEBLILATE
DoMycKaeMbIX HaNpAXKEeHHH, Kak B paboveM COCTOAHHH, TaK H TIPH HCITBITAHHAX

12W[olp,
o = |——=. N
q
B aroit popmyne

[o] - momyckaemoe HanpskeHue OT Beca TpyGonpososa,
g - pacteTHas MOTOHHAY HArpy3ka OT COGCTBEHHOr0 Beca Tpy6onpoBoia B pabodeM cOCTOs-

HHH MIH B COCTOSHHH MCNLITAHHHA (ONpejenseTcs B COOTBETCTBHMH ¢ pasfenoM 2.1 HacTosmero
cTaHmapTa),

@
- KOO QUIHENT CHHIKEHHA TPOYHOCTH TMIOTIEPEYHOT0 CBAPHOTO COENHHEHHA Ha H3THO,
W — MOMEHT CONpOTHBIIEHHA CeYeHHA TPYGHI,

I
W=Z(D—s)2s- 2
B paﬁoqcm COCTOSTHHH OOITYCKaemMoe Hanps>)KeHHE COCTaB/IAET

o’:l][a‘] _M: (3)

4(D—S]S(0

"a NPH HCTIBITAHHAX

o—:]_S[o-:l _fm&_zi° Y]
4D-sko
TakuMm ofpasom, mpu pacuere no dopmyse (1) TIOMY4ArOTCA 1BA 3Ha4YeHHus /,, ans pabovero

COCTOAHHA H IUIA COCTOAHHUSA UCIIBLITAHHIT.
Jlns onpenenenns momyctmoro mponera /, W3 YCIOBMA OFpPaHHYEHHA NPOBHCAHHS

A, £0.02D,, KOTOPOE MOXKET NPUBECTH Kk CO3OAHHIO "Memkop" IIpH OCTBIBAHHM TpyOomposoaa
(puc. 1) cnykHT cHCTeMa ypaBHeHH !
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q9 2.2 3, .4) .
T e Rl ]—Jx=0.0?.DN,

9 2 2 3
S| ey %61,y x> +4x% ) i=0

3nmecs
0.02D, - momycTHMOE 3HaYEHHE MAKCHMAIBHOTO MPOBHCAHMUS B MpONeTe,
!, - ANHHA TIponeTa, §
X — PacCTOsHHE OT JIEBOTO KOHLA MPOJIETA IO MECTa C MAKCHMATBHBIM MPOrHOoM,,
i =h/l_ - yknon TpyGonpoBoaa, NpHHHMAaEMBlit COTTIACHO MHKTY 5.1.4 [14],

D,, - ycIOBHBIH IHaMeETp.

_q
L A A A A A A A A A A A A A

¥ .

— — -~
E """‘---—-—__...j F.--.;:_E

# X m

ley A

ax

Puc. n.1.1. Cxema nporu6os TpyGonpoBosa Mo paBHOMEPHO-PACIIPENEEHHO HATPY3KOH

W3 mByx 3Hauenuit /, , MOTyYEHHBIX 110 YCIOBHAM HPOYHOCTH (B paboueM COCTOAHHH H IIPH

HCI‘ILIT&HHKX), H JOITYCTHMOI'C IIPOBHCAHHA, BBISHPECTCSI HaHMEHBIIEE 3HAYECHHE.

NPUJIOKEHHME 2. YYET NOBBIIIEHHONA T’UBKOCTH OTBOOB,
TPOMHHUKOB M BPE30OK

1. OTBOABI

1.1. TIpr moBepoYHOM pacueTe TPYGONPOBOZA HA MPOYHOCTE OBGBIMHO YUMTLIBAETCA MOBBI-
weHHas THOKOCTh (MOHMKEHHAA KECTKOCTh) OTBOIOB B DE3Y/IbTATE OBANH3ALMH HX CEYeHMil MpH

H3ruoe.
1.2. Koadpuument ruGkocTH 0TBOZA COEIHHEHHOTO C NMPAMBIMH TPYBaMH Ha KOHLAX NpH A

> 2.2 paBeH 1.0, a npu A < 2.2 BrIuncaseTcs 1o popmyne:

K, =K£, : )

roe

K, - xooddunnent rubroctn Ge3 yuera ycnoeni 3aKperuIeHHA HA KOHILAX;

& - KOOOOHIUHEHT, yIHTHIBAIOIUHH KECTKOCTE MPAMBIX TPy Ha KOHLAX OTBOJA.
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I3, Kowdunuient rudkocTin A7

o 1.65 i
[\"_/1(14“1.5(0//1:) 03 s
rge
W VT .
E((D-s)s

a A ompeacnacTea coriacHo MyHKTy 3.53.7.
1.4, Beanuuna & npu A £1.65

5

E= 1 A +,pl.sq,[,n.s(1_ A J

— - 3)
1+'5| 1.65 1.65

roe ¥ = OJER/(_ D—ys), - uentpaneHElit yroa oTeona (pan), R - pannyc ruda. [Ipi 4 > 1.65 sean-

ypHa & nonaraerca pagHoi 1.0.

2. TpoHHHKH H Bpe3KkH

2.1. [Tpy MoBEpOYHBIX pacyeTax TPYOOMPOBOMHBIX CHCTEM PEKOMEHIYETCA YHUHTbIBATH I10-
HIKEHHYHO SKSCTKOCTE T -00PA3HEIX COEIHHEHHH B MecTax MPHMbIKAHHA OTBETBAEHHH K MArucTpa-
au. HukerpHseIeHHbIS (DOPMYIIb] CTIPaBEUTHBLI 171 OpPTOTOHATBHBIX TPOHHHKOB H BPE30K C OTHO-
wenneM /D < 0.8. 14 OPTOroHAIEHEIX PAaBHOMPOXOMHBIX HIH MOYTH PABHOMPOXOIHBIX TPOHHH-
KOB M BPCIOK C OTHOIWIEHHEM /D >0.8 MOHM:KeHHAd :KeCTKOCTb OTBETB/EHHS, KaK MpPABHIIO, HE
YUHTLIBACTCH.

2.2. Yrael moeopoTa OTBeTEReHMA (pic. m.2.1) OT MPHIOKEHHBIX K HeMy M2THOarOmMX Mo-
MEHTOB B MUIOCKOCTH TPOiHMKA (Bpe3KkH) M, H B MEpPHEHIHKYIAPHOH eif nuockoctu M, a Takke

OT KpYyTALIETO MOMEHTa M, BBHIYHCIAIOTCA MO Gopmynam:

D Mypd
6, =0.2JF?%
h

3
6= 0.WF ,/[P-J Mad | 0
§ Els :
3
6., = 0.06F ,[2) Mad
5 Gl pn

YIIel XapaKTEPH3YIOT KECTKOCTh OTBETBICHHA B TOYKE, rI¢ OCCBad JIHHHA OTBETBICHHA Me-
pecekaeTcs ¢ Hapy/KHOI MOBEPXHOCTRIO MATHCTPATH.
B opmynax (4):
{,, I, = MOMCHTbI HHEDLIHH CEYEHUA WTYIlepa MpH H3rHOe i KpPyYeHHH,
F=d-s,(Ds),
s, — HOMHHEa/IbHadA TO/MIHHAA CTEHKH OTBETBICHHA.

VrnoBeie MoAaTAHBOCTH(BETHYHHLI, 00PATHBIE SKECTKOCTAM) COCIMHEH A OTBETBICHHA C Ma-
THCTPANEI PACCUHTRIBAIOTCA 110 hopMyIaM
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D d
Ay =0.2dF ——
5 __é/h
. pY d -
A= 00F [_J - (3)
5 El
A= 0.06F" LQJ 4
s Gl

le!_lldf{cflfff}f.'
1. Ilpi HAMHUMH yCHANBaKOWeH HAKIaIkK B hopmynsl (4) u (5) BMecTo s moxcTasaserca s +
Sy, TOE 5, — TOMIHHA HAKTAIKH.
2. B wTaMnoBaHHBIX M LWITAMIOCBAPHBIX TPOWHHUKAX M §, TIPHHIMAIOTCA PABHBIMI COOTBET-

CTBEHHO IMAMETPY M TONLUHHE CTCHKH OTBETB/ICHMA (HE TOPIOBHHEI).

a) tz

Puc. n.2.1. PacueTHas cxema TpoiHHKA (Bpe3KH) MOI HATPY3KOi CO CTOPOHBI OTBETBIICHHA

a — odwuil BH, O — H3rub B MIOCKOCTH (BOKPYT ocH X),
B — u3rub 13 miockoctH (BOKpYT ocH Y), T — Kpyuenne (BokpyT ocn Z)

2.3. Ilpu nprcoeaHHeHNH TpyOONpPOBOAA K annapaty OOMYyCKAETCA ONpeldelsTs YIibl MOBO-
poTa WTylUepa anmapata ro gopayaan (4) i (3).
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[NPUJIOKEHHE 3. BBIBOP ®JIAHUEBBLIX COEJIUHEHUI
1. Tunel paanuessix coeaunennii n 061aCTh HX npuMeHeHHS

Hcrnons3yembie B TpyGONpOBOAHBIX CHCTEMaX (haHUEBbIe COSHHEHHSA pasnHyarTces
~ IO KOHCTPYKTHBHOMY HCIONHEHHIO (TIPHBAapHBIE B CTHIK, IIOCKHE, pe3bGOBEIE H T,
- THITY YIUIOTHHTENLHOH MOBEPXHOCTH (C COXHHHUTENBHBIM BbICTYTIOM, BBICTYII - BNaOHHA,
LN - 1133, HOM OBaNBHEIE, BOCLMUIDAHHEIE, IMH30BbIE MPOKIAIKH),

- THIY H MaTepHATY MMPOKIAIKH.

OfnacTH NpUMEHEHNS Pa3NHYHBIX THIIOB (aHLUeBRIX COeNMHEHHH H HMX MaTepHanbHOE HC-
TMOHEHHE PErTTaMEHTHPYIOTCA HOPMATHBHBIMH NOKYMEHTaMH H cTaHfapTamu [14, 24, 16].

2. PacyeTHbIe yCTIOBMS M BBIGOD CTAHAAPTHLIX d1anneB

Kak npasHio, npy MpoeKTHpOBaHHH TPYGOMPOBOIOB HCMOMB3YIOTCS CTaHOapTHbIE draHue-
Bble COENHHEeHHA (MpuHHMaioTcs no [3-10]). Buibop crammaptHoro $nanuesoro coenMHeHHs mpo-
HM3BOAMTCA B 3aBUCHMMOCTH OT paGouMX (PacyeTHBIX) MapaMeTpoB, YCIOBHOTO Iuamerpa D, u ye-
JIOBHOTO NaBneHus P,. '

ITpu BriGOpe CcTaHOapTHEIX (uanHuer Mo [3-10] Ha3HaveHHEIH cpok cyxGbI Tpybonposoma
AOMKEH YYHTLIBATL PACHETHYI0 MPHGABKY HA KOPPO3HIO; 3ANOKEHHYI0 B KOHCTPYKLMIO CTaHOapT-
Horo QaHua.

Kpome Toro, 'OCT [2] pekomenzyer, uTo6bl anme! H GoITEI (IIMHABKH), BBIMOIHEHE H3
MATEPHANOB OJHOTO K/acca, HMEIUIHX OIH3KHe KOIbOHIHEHTE! THHEHHOTO paciIMpeHHs. Homyc-
KaeTcA npHMeHerHe QuaHues W wmmex (GONTOB) M3 CTaNell PAaTHYHBIX KIACCOB IIPH YCIOBHH
MOATBEPKACHHA PacueTOM HX PaGoTOCOCOGHOCTH IPH TeMmepaType Bhitue 100°C.

Hauq)nanuesoe COeMHEHHE TPYGONPOBOIOB, KPOME BHYTPEHHETO WM HAPYHOTO NABICHHS,
MOryT JEHCTBOBATE TAakKe OCEBaA M NEPEPE3BIBAIOIIHE CHIIBI, HIrHOAMOWIKE M KDY TAIIHI MOMEHTEL,
BEIMTHHBI KOTOPBIX OMPENENAIOTCA H3 pacuera HalpsKeHHO-IehOPMHPOBAHHOTO COCTOAHHSA TpY-
Gonpoeona B uenom. Ipu BEIGOpe HOpMAIH3OBAHHOTO (raneBoOro coeIHHEHHA YKa3aHHBIE CHJIO-

Bbie (DAKTOPHI YYHTBIBAIOTCA PACYETOM IPH ONpEIENeHHH YCIOBHOTO NABACHMA, 110 KOTOPOMY BEI-
BuparoTcs HOPMATH30BAHHEIE (IAHIE!

: 4 M2+ M2
PNZP-E-Lmax Ny Y .ol (1)
31146* G

rae M., M, - n3rubaroline MOMEHTEI, TeHCTBYIOIIHE B IBYX B3AMMHO MEepHeHINKYIAPHEIX U10C-

KOCTAX, MPOXOAAIMX depe3 ocb TPYOsI, A-am; N - oceBast cuna, meficTByromas Ha ¢nanuesoe co-
eOHHEeHHE, H; (TIpH pacTAKeHHH NMPHHHMAETCA CO 3HAKOM CIUTHOCY; TIPH CHKATHH — «MHHYC»); G -

3G eKTHBHEI NHaMeTp MpoKTagkH, my. HasHauaerca B 3aBHCHMOCTH OT IIHPHHLI H GOPMEI ceve-
HHSA IPOKIAZKH:

= A MIOCKHX MPOKMAamoK WHPHHOH b < [5 mMm, a Takxke 1A MPOKNANOK OBAABHOTO HIK
BOCBMHIPAHHOTO cedeHus G - cpenHHil AHAMETD MPOKNALKH;

~ 14 IUI0CKHX MPOKNaNoK C HAPYKHEIM THAMeTpoM Dy K IHpHHO# b > 15 My

G=D,-387b, mm. (2)
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[NPHJIOKEHHE 4. BBIBOP CHJIb®OHHBIX H JIMH30BLIX

KOMIIEHCATOPOB

1. YcnosHbie 0003HAYECHHS

© Hayuno-Ttexunuyeckoe npeanpuatue Tpy6onposon (OO0 «HTII TpyGonposom»)

TepMHH H eIHHHLLI H3MEPEHHA Y e
of03HaYerHe
Yucno rodpos n
[IInpuua rodpa, MM g
Pacyernas npubaBka K TONMHHE CTEHKH, MM c
JnuHa rodpHpoBaHHOM YacTH OJHOTO CHIB(OHA B CIBUTOBOM KOMITEHCA- J c

TOpe C BCTaBKOH, MM .
BespasmepHele k03 QHIIHEHTRI CiCp €,
OceBas *ecTKOCTh KOMITeHcaTopa, H/mm Ci
YTnoBas KeCTKOCTh KOMIIEHCATOpa, Pagua/MM Cii
CnBHroas JKeCTKOCTb KOMIIEHCATOpa Ha JeiicTare ciibl Vy, Himm Cs
YTnoBas KECTKOCTh KOMIIEHCATOpa Ha IeHCTBHE MoMeHTa, H-MM/MM Cavt
BHyTpenHwit THaMeTp KOMIIEHCATOpa, MM D,
HapyxHbIi THaMeTp KOMIIEHCATOpa, MM D,
Cpennuit nHaMeTp KOMIEHCATOpa, MM Dp
Bricota rodpa, MM H
Be3pasmepHsIit Ko3dHIIHEHT K
Ko3bduuuenT npHBegeHNA HATPOKEHHH b8
JHnuna xoMneHcaTopa (paccTOsSHHE MEXKIY KpaiHUMH TOYKaMH rodp KoM- I

[eHcaTopa), MM
JnuHa UHIHHAPHYECKOH KpaeBo# 30HEI THOKOTO 37eMEeHTa, MM !
HM3ruGaromuii MOMEHT, DeHCTBYIONMA Ha Tpy6ONpoBOX PH IOBOPOTE U M

CIBHIe KOMIIEHCATOpa Ha BeNHUHHY, H mm *
Pacnoproe ycunue, H R
HomMHHaIBHAsA TOMIHHA CTEHKH KOMIIEHCATOpa, MM s
IMepepesriBaoman cuia, JeHCTBYIOMAs Ha TPYOOPOBOL NPH COBHTE KOM-

[IEHCATOpa Ha BENHYHHY &,, H mm O:
Yron noBopoTa KOMIEHCATOpa, pad 2
Komnercupyromas criocoGHOCT 0CeBOro (COBHTOBOro) KOMIIEHCATOpa, MM A
Bokogoe nepememenne (nedopMals CIBATA) KOMIIEHCATOPA, MM 5,
PacueTHOe oceBOe IMepeMeIneHHe, MM A,
[IpuBeneHHOE pacdeTHOE OCEBOE MEpPEMELLEHHE, MM Ainp
OKBHBaJIEHTHOE NepeMeIeHHe OT YT71a [IOBOPOTA, MM Ay
OKBHBAJIEHTHOE NEPEMEINEHHE OT CIBHIA, MM Ay
PacyeTHOoe panHanbHOE HITH OCEBOE MEPEMELLEHHE, MM Ap
'PacueTHas aMIIHTY A YCIOBHBIX YIPYTHX Hanpsokenuit, MIla Die
MaxkcHManbHOEe JKBHBAIEHTHOE Hanpskenue, MIla [
OxpyxHble MeMOpaHHEIE HANIpsKeHHA OT AasneHus, Mlla Cemp

© Accounaunsa «PocTexakcnepTnaan 51




CA03-003-07 (CTI09-07-03)

CA 03-003-07 (CTI 09-07-03)

) Yenosnoce
Tepsin u CONHIILL H3Mepenia =
; OOOBHAYCHHE
i Ocesiic H3MHGHBIC HAMPAKRCHIA OT niepesiciiena. Mia Ot
i = =
Oceppic I3rHdHHBIC HAMPSUKCHNA OT dasacHng, MiTa e
Ocenpic MeMOPAHHBIC HAMPAKCHIA OT nepeMetnents, MITu et
Oceppic MCMODAHHLIC HANPAKCHHA OT nasnerns, MITa it J

2. Tunoi KOMIEHCATOPOB H peKOoMeHaYeMbIe 00JTaCTH npumeneHnsa

KommcHcaTops! cOCTOAT U3 OOHOTO HIIM HECKOMBKHX THOKHX JIEMEHTOB (pHC. 1.4, 1), Hadopa
actaseit, npeaHasHauYeHHbIX UTA KPerleHHA THOKHNX 27eMeHTOB, BOCIPHATHA TeX HIH HHBIX Harpy-
30K, MPHCOCIHHCHHA K TPYOONpOBOIY M T.1.

Puc. m.4.1. Tukuil 3neMeHT KoMIeHcaTopa

B 3aBHCHMOCTH OT XapaxTepa NepEeMEILeRHil, KOTOphIe HeOGXOqUMO KOMIEHCHPOBATS, MPH-
MEHAKOTCA CIEYIOLWHE THIIBl KOMIIEHCATOPOB, CXeMBI KOTOPBIX MpHBeaeHs! Ha puc. m.4.2 1 m.4.3:
- OCEBBIC KOMMAEHCATOPBI;

- [OBOPOTHEIE (YTIOBbIE) KOMITEHCATOPEI;
- CIBHTOBBIE KOMIIEHCATOPBI.

g i i
‘y =S
H L e
WY
|-an

Puc. m.4.2. Cxembl paGOTHI KOMIIEHCATOPOR: a- OCEROTO, O - YII0BOTO

(o
(3]
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MOryT HCnoIp30BaATLCA TAKIKC KOMICHCATOPEL, BLITOMHAIOIIIC OTHOBPCMCHHO HCCKOALKO
il)_\'ill{l_llliii CABHIOBO -OCCBBIC, MOBOPOTHO -0CCBLIC, CABHUTOBO -MOBOPOTHBIC, VHHBCDCUTLHBIC,

[To KOHCTPYKTHRHO-TEXHONOTHUECKOMY HCMOTHOHIND THOKOTO DIICMCOHTI PARTHYAINT Che-
VIOUBIC THMHI KOMIICHCATOPOR: THHIOBBIE KOMIICHCATOPHI, € THOKHMIT WICMEHTAMI, CBAPEHHBIMI
113 JIBYX MOAYJIHH3; CHIL(QOHHBIE KOMIEHCATOPBI, C FHOKIMII YACMCHTAMIL, MOTYUEHHBIMI METOI0M
riLIpohopMOBKH; KOMITEHCATOPE C OMETO0OPa3HBIMI FOMPAMII It HEKOTOPLIC APYTHE.

Beidop TOro WM HHOTO FHOKOTO 2IEMEHTA OMpenendeTcs KOHCTPYKTHBHBIMI COODPaKeHHA-
MIL H BENHYHHOH pacyeTHOro IaeleHuA. Tak, NHH30BBIE KOMIIECHCATOPEI OOBIYHO HCMOMB3YHOTCA
mpi gaefeHuax 10 1.0 MIla, cunedonnsie - no 2.3 MITa. KOMIEHCATOPB! ¢ OMET000PA3OHBIMH FOh-
paait - 1o 4.0 MITa. Kpome Toro, npx Goabumnx gasiexnax (> 6.0 MITa) BO3MOKHO HCMONb30BAHHE
KOMIIEHCUTOPOB ¢ MOJKPENIAIOUHMH KOMTBIAMH I MHOTOCIOIHEIX KOMIIEHCATOPOB.

3. Yu4er BAHAHHA KOMIEHCATOPOB NpPH pacyeTe TPyGonposoaa

[Tpu pacuete TpyGONpPOBOaA B LETOM KOMIIEHCATOP PACCMATPHBAGTCA, KK IEMEHT, X4pak-
TEPH3YeMBblil, B 3ABHCHMOCTH OT KOHCTPYKLHH KOMITEHCATOPA, OCEBOH, H3THOHOM H/IUTH COBHIOBOI
JKECTKOCTBI0, OMpeedeMbIX [0 HOPMAaTHBHBIM JOKYMEHTAM Ha KOMITEHCaTOpEl, THGO no dopmy-
J1aM I1. 5 HaCTOALIEro NPHIOKEHHA.

[TonaTniBOCTEIO OCEBOTO KOMIEHCATOPA Ha COBHT MPH pacyeTe TPyOOMpORONa B LUEOM, Kak
NpaBHiio, MOKHO anHEﬁpE‘Ib, Ja/KC CCJIH €ro KOHCTPYKIUHA OOMyCKAeT panHaibHbIe MEPEMELLICHHA.
YYHUTEIBATE JTY BEMHYHHY PEKOMEHIYETCA NHILUL B TEXHHYECKH 000CHOBaHHBIX ClryHdaax.

[Tpu pacuere TpyGonposona YYHTEIBAIOT, YTO JABNEHHE, JCHCTBYIOUIEE HA CTEHKH THOKHX
DJIEMEHTOB OCCBOr0 KOMIIEHCATOPA, MOPOZJaeT pacriopHoe YCHITHe, onpeaendemMoe no hopayie

R=P.F n

/]
rac  Fy - (deKTHBHAT MIOMWAL, KOTOPAA IPHHHMAETCA B COOTBETCTBHH C HOPMATHBHBIMH 10-

KyMeHTaMH Ha 0CeBble KOMIIEHCATOPBI.

B cayyasx NOBOPOTHEBIX M CABHTOBBEIX KOMIIEHCATOPOB PACIIOPHOE YCHITHE BOCTPHHHMAETCA
CTAKKAMH KOMIIEHCATOPOB. Y OCEBBIX HEpPasTPY:KeHHBIX KOMIIEHCATOPOB PACIOpHOE YCHIHE AeilcT-
BYET Ha YYaCTKH TpYOONpOBOMNA, MPHUMBIKAKLIHE K KOMIEHCATOPY. JTO YCHIHE TepefaeTcd Ha
0MopE! TPYOOMPOBO/IA, UTO CAETYET YYHTHIBATE MPH HX pacyeTe.

4. PacueTHbIe yc/I0BHS H BbIGOP KOMIIEHCATOPOB

[Tpn ncrnonp30BaHHH HOPMATHIOBAHHBIX KOMIIEHCATOPOB, HX BBIGOD MPOH3BOIMTCS B 3aBH-
CHMOCTH OT YCIOBHOTO JABJIEHHA M KOMITEHCHPYOMIEH CrTOCOOHOCTH NIPH 3aJaHHOM YHCIIe LHKIIOB.
[Tpu 5TOM, KOMIEHCHDYIOLIAA CNIOCOGHOCTE OCEBOTO KOMIIEHCATOpA TOMKHA OBITH HEe MeHee pac-
4ETHOrO MepeMelenHs (0CeBOro X0a), TOBOPOTHOTO - HE MEHEee PACYETHOr0 yIila MoBopoTa (Yrio-
BOTO X0Za), CABHTOBOTO - PAcYeTHOrO MepeMellleHHd, MepPNeHIHKYISPHOTO OCH KOMMEeHcaTopa
(casura). PacueTHsle mepeMemeHls H yTIBI MOBOPOTA KOMIIEHCATOPOB OMpPENeNAOTCA Ha OCHOBA-
HHII pacyeTa TpyOonpoBoaa B LEIOM.

[Tpn MCMOML30BAHHH HEHOPMATH3OBAHHEIX KOMITEHCATOPOB, BEIHYHHE! DOMYCKAEMOro HaB-
JIEHHA H UHK/IHYECKOH JOAr0BEYHOCTH KOMMEHCATOPa OMpede]fTCA Ha OCHOBaHIH CMeLHANbHOTO
pacyeTa (cM. M. 6 HACTOALLETO MPHIOKEHHA).

B cayuae, ecnn ocesoi KomrmeHcaTop (pHc. m.4.2.a) HCIBITBIBAET He TONBKO OCCHBIC Mepene-
LIEHHA, HO TaKZKC YIJIOBbIE IEPEMELLICHIA H/HIH NEpEMELLUEHHA CABHIa, TO IIPHBEIACHHOC PDACYCTHOC
OceBOe nepemMelleHHe MOYKHO ONpeaenaTs no Gopmyie s

tn
s
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A =|)~p|+iu+,h L MM, (2)
roe
Ay - IKBHBAIIEHTHOE NEPeMelICH e OT YT7a MoBOpoTa

1= EDp , mm, (3)
2
A, - IKBHBAIEHTHOE TIEpeMeEIICHHE OT CABHTa
A= 3DZ5P L MM, @)

Dp - CPeHHI THAMETD KOMIIeHcaTopa

D, +D,
=—LZ—B,MM. &)

B cryuae HCIONB30BAHMA 0CEBOTO KOMIIEHCATODA B KAYECTBE 3MEMEHTA CIBHIOBBIX HIH IIO-
BOPOTHBIX KOMIICHCATOPOB, NPHBEACHHEIE PACYCTHEIE OCEBBIE NMEPEMEIERHS LA HHX MOTYT GBITh
onpezeneHsl Mo GopMymam:

- LA OBOPOTHBIX KOMIEHCATOPOB (puc. m.4.2,6)

Dp

8D
/'an :__2 £, MM (6)

- IUIA CABMTOBBIX KOMIIEHCATOPOB (pHc. m.4.3)
_K-6-D,5,
- _——Z(L—C) , MM @)
roe
K=_3L2-3CL . ®)
3L*-6CL+4C?

5. JKecTkocTh KOMIeHcaTopa
0
. Ipu n3BecTHO#H oceBoit skecTkOCTH C), YI/IOBAT KECTKOCTD KOMIIEHCATOpa MpH ITOBOPOTE Ha
yron @ (puc. n.4.2,6) onpenendercs no popmysne

G, =££-c‘ H-mm
@ 3 A s s L] (9)
a H3rHOaoUHH MOMEHT, feficTBYIOmHIT HA TpyOOMNpOBOM, COOTBETCTBERHO, MO OpMYyITe
M, =6-C;, Huwmm. (10)

Ilpu caBHre KOMIEHCATOPa Ha BENHUYMHY Sp BOZHHMKAET nepepessiBaroias chna , 1 H3rH-
Garowmit MomeHT M, (puc. 1m.4.3). XecTkoCTs Ha MefCTBHE CHITLI 0.

303
Caa==5Cs , Himm. (11)
2L
JKecTtkocTs Ha neiicTere MoMeHTa M,
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2
o= 3£P Ci » Hanlum. (12)
; L
< >
M.( o™ 718 IL} H,

i)

o,

LPAYAYS 751" e ;
# ; / )
/ 4
,w_( QI "llﬁjk 7 -

Ay

' T lQ">N,

Puc. n.4.3 CXeMBI CIBHTOBEIX KOMITEHCATOPOB: a- Ge3 MpOMeXKyTOYHOH BCTABKH, 6 — ¢ Ipo-
MeXXYTOYHOH BCTaBKOH-TpyOoit

[TepepespiBaroman cuia U HATHGAIOMIMI MOMEHT, NeHCTBYIOLIHE HA TPYGONPOBOL IIPH CABH-
e KOMIEHCAaTOpa, COOTBETCTBEHHO PABHBI:
0,=Cy6,, H, (13)

M,=Cq,-8, , Houmm. (14)

Ipumeuanue. TIpn pacuere TpyGompoBonoB paboTy CHBHrOBBIX KOMIIEHCATODOB Ha H3rub

JOITYCKaeTCA HE YUHTBIBATh.
B ciry4ae, €CJIH OCEBad XECTKOCTh Cld'J'ILCbOHHOl'O HITH THH30BOTO OCEBOro KOMIIEHCATOpa Ci

HEH3BECTHA, NOMYCKAETCA ONPENEIIATE €€ IO (l)OpMyﬁE

. §
1.7DFE[ s ]
Ci=————|—| , Hium, ) 15
4 nCy LH (12)
rae
H - BbicoTa Trodhpa |
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Dy—=D.
fr = Br B R TAVE (16)
2
€y - Oespassicpiikiii KoYBQUUICHT, onpeteadenuiii no rpauky puc. 4.4 p sasncinvoern ot
OCIPAIMCPHLIX [TAPAMCTROB
q [
o =—1 n f=—— 17
2H 22D, -5 el
e B = q
F&; 22/D,$
3 L3
A—__/__-—U 4
> e ——— . 06
| =T 1 1 | «\\O'S
= L — T | 1.0
1 %_—q’:——-—— — —i12
]
— — —14
e I —
S A L= -
\Q\ [
~
I~ e
\\'\. I~ — ! 0
0.2 o] T
‘\\i\ ~—2.5
\\\\
NN TT~—30
0.1 -
<" 35
F————— 40
0.04
i 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 09 1
, a=9
2H

Puc. m.4.4. I'paduru a1 onpenenenna koadbuumenta C e

6. PacueT rHOKHX 3J1€MEHTOB HEHOPMAaAJIH30BAHHBIX CHJ’IdeOHHbIX H JIHH30-
BBIX KOMIIEHCATOPOB Ha CTATHYECKYH H MAJOUHK/IOBYIO NPOYHOCTH

[1bxne 3neMeHTH! KOMIEHCATOPOB NOMLKHLI OTBEYATh TPeGOBAHHAM CTATHYECKOH MPOYHO-
CTH MpH BO3ACHCTBHN IaBICHHA H ODECTIEYHBATE HEOOXOIMMYH KOMITEHCHPYIOIIYIO CIIOCOGHOCTh
npu BQJQHH(?’M YHCITE UHKI0B HATPYXKEHHA. KpOME‘. TOTO, ClL'IbeOHHBIE KOMIIEHCATOPEI, B JJIEMEHTAX
KGT(}EB].‘{ ﬂ;FlCTB}'}OT CIKHMANIUIHE HANMDAKCHUA, JOIKHB] obecne4ynBaTs COXpPAaHEHHE olwweit 1 Me-
CTHOH YCTOIYHBOCTH KOHCTPYKILIHH.

Hanps:keHid oT 1eHCTBHA BHYTPEHHETO JaBACHHA B THOKHX 21eMeHTaxX CHIb(OHHBIX H JIHH-
30BBIX KOMITCHCATOPOR OTpeleIfoTeA no Gopmymas:
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= OKpYIRHDIC .\IC,\H.\ITAHHLIL‘ HANMPAWKRCHIT

P(D.+H)

T — = M. (18)
(5-¢) ( L1d+dH/y)
0CeBLIC MEMOPAHHBIE HAMPAKCHNA
PH

G =+ M4, (19)

2(s=-¢)

- OCeBbIC HITHOHBIE HAMPAKEHUA

PH*C,

Cmip=———= , MIla, (20)

E(S*C)-
rme C, - GespazsepHblil koxddHIHedT, onpenenseMsli no rpadHky pHc. m.+4.6 B 3aBHCIMOCTH OT
2 p P yp

Ge3pasMepHBIX MapaMeTpos « H J.
Tomyckaetca MPOBOIHTE O0J€e TOYHOE OMpeleleHHE OCEBBIX M3rHOHBIX HAMpAKEHHH 0T

nelicTBUA DaBjeHHd YHCISHHBIMH METOLAMH.
VenoBuA CTATHYECKOI MPOYHOCTH MHOKHX JIEMEHTOB CHIB(DOHHBIX M MHH3OBBIX KOMIMEHCa-

TOPOB!
- 2
O, <[o], Mlla, (21)
..., <lo], Mlla, (22)
Gy + T oo £ 2.5[0], MTTa. (23)
B cnyuae, ecnu IMHHA  OHIHHIPHYECKOH KpaeBoil 30HBI THOKOTO 2JIEMEHTa

il i
[>l.5\/(5—c) D, . OH2 JOMOIHHTENBHO MPOBEPAETCA HA MPOYHOCTh, KAK TpyOa., paGoTamouas momx

JeifcTBHeM BHYTPEHHETO daB/ICHHA.
[Tpu !<J,5,ﬂ(s—c) D, HanpsKeHHe B IWIHHIPHYECKOH Kpaeeoif 30He TMOKOrQ J/IeMEHTa

JOMKHO OTBEYATh YC/TOBHIO

PD, !
2s=e)| 15(s-¢) D,

Hﬂl‘lpKH\‘GHHH OT OelcTBHA pacyeTHOrO OCECBOrC MEpeMeneHns B CHJ'IquOHHbIX H JIHH30BBIX
KOMIIEHCATOpax OMpeaenArTCa YHCICHHBIMH METOIaMH. HDIT)/CKELCTCH OMpenenAaTb X no (prM}’-

< [cr] , MlIa. (24)

J1aM:
OCEBbIC MEM6[J?1HHI:IG HaMmpAXKEHHA

Edup [s7T .
s =——2—| — |, MIa, (25)
2nC £ H |
- QOCCBBIC lIBFLIGI—[bIE Hle'IpH)KeHHH
5EsA
Gmid = ——— , MIa, (26)
3H Cyu
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rae Cy, C,- Oc3pasmepHbic ko3 HUMEHTEI, onpenensembie o rpaukam puc. m.4.4 u n.4.5 B 3apy-
CHMOCTH OT De3pa3sMepHBIX MapamMeTpos a u f,

N p=— 9%
Ca /1 .0 220D iy
3 2
P
—1— a—la
| —t—1 i
2 41— —=
=== P I B h Y
/ﬁ_—’ = ] =1
L— 1
/%;/ L1 | L+
—— T |+ =il
| '__4__-—'_.—--- /
I o=
——t— _.’___*___.-—-2 5
07 ]
ad -"""--...__H_"""‘-'---__
. +—3.5
0.4 e i)
0 0.1 0.2 03 0.4 0.5 0.6 .
. X 0.7 0.8 X
0.9 S
2H

Puc. n.4.5. Tpadbuku nns onpenenenus ko3 duunenTa C,

MaxkcHManbHOe DKBHBANIEHTHOE HanpsaxKeHue
ge= (0',,,,,., + T mbp + Crma + a',,,w) , Mrla (27)
PacueTras aMmiHTyna ycnoBHsIx YIPYTHX HANDSKEeHHIT:
Ta=054.K o, Ma (28)

Kosdduunent npusenenns manpsmxennit K, W1 cuTb)ORHBIX KOMMEHCATOPOB, [OTY9eHHBIX
METOLIOM THAPOGOPMOBKH H THHIOBBIX KOMIIEHCATODOB, CBApeHHBIX U3 [BYX MOYIHH3, peKOMEH-
AyeTCs MPHHUMATD T10 HIKEIIPHBENeHHOH TabaHIe

Y Koadduunent npusenenns K,

Matepuan ru6koro anemenTa CHIIbGOHHBIH KOM- JIMH30BEIH KOMIIEeH-
eHcaTop caTop
YriepoaHcTas M lervpoBaHHas
HEaYCTEHHTHAasA CTAIb 12 2
AYCTeHHTHas CTalb 1.05 2.0

Kosdduunent 4, npuanmaercs cornacuo TYHKTY 5.6.1 HacTosIIero cranmapTa.
B crmywae, ecnu pacyetnas a
y MIUTHTyOa YCIIOBHBIX YTHX Hanpss H
PO b i y BIX yTIp NIPAXKEHUH, oMNpeaeNeHHas 1o
i p HYHHBI 3[o] namsHeiiinas npoeepka Ha UHKIHYECKYI0 IPOYHOCTE
MpOBOANTCA MO .M. 5.6.1-5.6.6 cTaHDapTa ¢ MCIONB3OBAHHEM MOMYHYEHHBIX BEILIE BETHYHH O, H
T B IpoTHBHOM ciTyyae, OMpedeNeHHe HANPAKEHHO-1e(OPMHPOBAHHOTO COCTOAHHA THOKHY ane-

Me:-rroP KOMIIEHCATOPOB BBINONHACTCA YHCIIEHHBIMH METOAaMH C YUYETOM TeOMETPHYECKOH H (H3H-
YECKOH He/THHEHHOCTH.
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Puc. n.4.6. I'paduku ns OHpeﬁeneHHx ko3 puumenta C,

[IPHJIOKEHHUE 5. PACYETHO-3KCIIEPUMEHTAJILHBIE METO/IbI 1
CPEJCTBA 3ALUTHI TPYBEONPOBOJA OT BUBPALIUU

1. TexHH4ecKHe pelIeHHs MO CHHZKeHHI0 MYJILCAIHH MOTOKA, BHOpalHH TpYy-
fonpoeoaa i BNGpO3aIINTe OKPY:KAIIHX 00HEKTOB

CripkeHHE BHODALMH NPOM3BOMMTCA ITyTEM YMEHBIUSHHA HIH CHATHA BOIMYIIAIOUINX BO3-
nefictuit. [Ipy 3ToM HeoOxoouMO B MepBy0 O4epels YCTPAaHUTE PE30HAHCHEIE KOMeOaHHA Ty IbCH-
PYIOIIETO TMOTOKA H OTCTPOHTEL OT BO3MOMKHOTO COBMAJEHHsA PE30HAHCOB MOTOKA H MEXaHHYECKOH
CHCTEME.

HM3pecTHEI cremyonHe crroco0bl OTCTPOHKH CHCTEMEI OT PE30HAHCHBIX KonebaHui rasa.

1.1. M3MeHeHHe ITHH H THAMETPOB YYacTKOB TPYOOMPOBOJHOM CHCTEMBI, ECIH 3TO IOMyCKa-
€TCcA KOMITOHOBKOH CHCTEMBI.

1.2. YcraHoska auadparm, KOTOpBIe pacceHBaKOT JHEPTHIO KonebanHii rasa 1 H3MeHAIOT aM-
IUINTYHO-YACTOTHEIA CMeKTp rasa B TpyGonpoBoaHoit cucTeme. OpHEHTHPOBOYHO QMaMETP pac-
Toukn aHadparM coctasnaet 0.5D; (D; - BHyTpeHHHH muamerp TpyOsl). OnTUManbHeI AHaMeTp
pacTodKH AHadparmsl 4, obecrnevynBatomuii 3¢ GexTHBHOE ralleHHe My/TbCALHH, MOXET ObITh OMpe-

Jenen 1o opMyne
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, feePAs
d=Dly,/C]™, (1)
rac [, cpeiusis CKOpoeTh rasi B 'rp}'GQHpOBOJC.
T auyxasibIX MOTOKOB:
- =25
d=D(1.5 %, )

rac £- kovppreHT conpoTHRICHHA aHadparser.

1.3, Ycranoska Oy(epHbiX eMKOCTEH C UETbI0 YMEHBIICHHA aMTIINTY AL MyIbCALHI JapIc-
HHA 32 CUCT PACCCHBAHHA DHCPTHH, 3aTPAYHBAEMOI HAa BO30Y/KICHIIC MACCHI rasa B oObeMe Oydep-
HOI SMKOCTIL 1 [I3MCHCHHA CMICKTPa COOCTBEHHBIX YacTOT konedanil. s nandonee ypdextnaro-
ro rawecHua Konebanuii OydepHas eMKOCTh YCTAaHaBAHBAETCA HEMOCPCACTBEHHO v HCTOUYHHKA BO3-
Oy:KICHHA KONCOaHHIt (Y uMIMHIpa Kommpeccopa). Ha Heckonsko WiAHHIPOB OJHOH CTYMEHH Le-
1eco00pazHO YCTAHABTHBATE OOLLYHO MKOCTE.

1.4, YcTaHoBKa akyCTHYCCKHX (DHIBTPOB B TEX CAVYadX, KOrAa BO3HIIKAET HEOOXOIHMOCTE B
JHAYHTCIBHOM CHH/KEHHH KONe¢OaHHH, a TpeGyromuecd UIA 3Toro radapiTHele passepsl OydepHoil
€MKOCTH MPCBBILAKT JOMYCTHMBIC IO YCIOBHAM KOMIOHOBKH. AKYCTHUCCKHIT (PIINBTP XapakTepi-
3YETCA HETKHM JHCKPETHBIM CMEKTPOM MOI0C MPONYCKAHHA H rAlleHHA YACTOT KOJIeOaHHH rasa.

FlamencHue TeMmeparypsl M IaBIEHHA HATHETAHHA KOMIPECCOopa. ecIH JTO BOIMOKHO MO
TexHonorHH padoThl. OT JTHX MapaMeTpOB 3aBHCHT BEAHYHHA MIOTHOCTH MPOIYKTA H CKOPOCTH
3BYKQ, BAHAIOLWIX HA YACTOTHAII CIIEKTP CHCTEMBI.

1.5, HuTepdhepeHUHOHHBIH CMOCO0 TalleHHsA MyILCalHil, KOoTopeiil 2QMEKTIIBEH B 04eHb y3-
Koil monoce vactoT Konebanuit. [IpeTycMaTpHBaeT npHMeHeHHE CrNEUHATLHBIX OTBETBAEHMIT 111
rneTeb, IIHHY KOTOPLIX MOAOHPAKT PABHOH HEYETHOMY YHCITY MOMYBOIH.

1.6. CoueTanue B OOHOH TpyOOMPOBOIHOMN CHCTEME pa3fHuHBIX CHOCO00B FALICHHA MyThbca-
upit. Tak, BU3MOKHA yCTaHOBKA AHadparM Ha BXOJe B eMKOCTh HJIH HA BBIXOOE H3 eMKOCTH. [IpH
ITOM pasMepsl eMKOCTH MOTYT OBITE YMeHBIUEHB! MpiMepHO Ha 30% M0 CPABHEHINO C €MKOCTLIO
Oe3 auadparmsl. [lononHnTensHbie NOTEPH JaBISHHA MIPH YCTAHOBKE AHadparmMbl MEHbLLE, YeM 10~
MOJHHTEIbHBIE MTOTEPH IIPH PE30HAHCHBIX KOIeOaHHAX.

[TocnenoBaTenbHOCTD MPOBEACHHSA OTCTPOIKH OT Pe30HAHCHLIX KoneDaHuil, a TAKIKe CHH:Ke-
HHA KOJIeDaHMil NaBNEHHA ra3a, MPeICTABNAET COG0I HTEPALHOHHBIN MPOLIECC BHECEHHS H3MEHEeHHIT
B KOHCTPYKLHIO TpyOONpOBOAHOH CHCTEMBI C MOCAEIYIOLISH NpoBepKoil YPHEKTHBHOCTH H3MeHe-
HHIl pacueToM MO CreUHaIbHBIM IPOrPaMMaMT. .

2. Cauxenne BHOPAUHH H BUOPO3AUIHTA OKPY/KALIINX 00bEKTOB

B TpyOOMpPOBOAHBIX 0OBAZKAX MOPUIHEBBIX MAallHH MaKCHMATBHAR JHEPrHA NMPHXOINTCA Ha
HH3IIHE rapMOHHKH. PacyeTs! JOMYyCTHMO MPOBOINTE 10 HECKOMBKHM MEPBRIM (10 3-3) coGCTBEH-
HBIM HACTOTAM KaXIOTO NPOJETA H PEATH3IOBEIBATH OTCTpOﬁKy 110 3THM 3HAYCHHAM.

“2,1, Jina ycTpaHeHHA MeXaHHYeCKHX PE30HaHCOB MPOH3BOMNTCA KOPPEKTHPOBKA TpyDOMpo-
BOOHOH CHCTEMBI.

CriexTp COOCTBEHHBIX 4acTOT MOGOH MEXAHHYECKOIl CHCTEMBI 3aBHCHT OT € 00BEeMHO-
KOHCTPYKTHBHBIX PEILEHH, YCIOBHIT 3aKPeNIeHIA I ITHEPUHOHHO-KECTKOCTHRIX MapaMeTpOB.

L{HS{ prﬁoﬁpOBO,_’THb]K CHCTCM TAKHMH IapaMeTpaMH ABIAKOTCA:

= KOMHYECTBO Y4YACTKOB, PACIIOJIOKEHHBIX MEKIY OTmopami, HX KDH(lJH]'prlLIHEl
~ HUJIHYHE COCPENIOTOYEHHEIX MACC 1T HX BETNYIHA,
= YCJIOBHA ONMHPAHHA,

- YTIPYTHE OMOPE! H X XAPAKTEPHCTHKI KECTKOCTII
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= HIHCPINOHHO - JKCCTROCTHBIC MApaMETPhbl Y HACTRKOB.

COCpeaoTOMCHHBIC MACCHI YBETHUHBAHOT HHCPUIOHHBIC XAPAKTCPHCTHRIL H CHIZKAKOT 3Ha4C-
HitE coOCTBCHNLIX acToT, [TPAKTHUCCKH MOHIGKCHIC 3HAYMCHIR COOCTBCHHOI HACTOTHI CMOCOOOM
BEMIOUCHHA JTOTIOTHHTCILHOH MACChl MOKCT OBITH MPDCKTHBHBIM TPIN BEMHUIHE MACCHI, COH3MC-
pHMOIT ¢ Maccoil yuacTka.

B pewlIbHBIX CHCTEMAaX COCPEIOTOYEHHDBIC MACCRl KOHCUHBIN PA3MEpOB YBCIHYHBAIOT KeCT-
KOCTL CHCTCMbl. B OOMBLLINMHCTBE CAYYAEB B PeANBHBIX TPYOOMPOBOIHBIX CHCTCMAX COCPEIOTOYCH-
HBIC MACChI HMCIOT CAMOCTOATENBHBIE OMOPEI H MOTYT PaccMaTpiBATLCA KAK PA3ICTHTEIN CHCTEMbI
HA HE3ABHCHMbIC, C JKECTKHMH 3e/IKaMH B TOUKAX MpHCOoeIHHEHIA Macc.

ViKecTOUEHHE CHCTEMBI BKIIFOUEHHEM IOMOJHHMTENBLHOM MACCh - (hAKTOP KOHCTPYKTHBHOID
yBemeHHs coOCTBEHHOM YacTOThl. BAMAHHE MACC B KAKIOM KOHKPETHOM CITyYae MOKET OBITh 10-
TYUEHO TOJIBKO PACYETOM BCEH CHCTEMBI B LIETOM.

2.2, CoGcTBEHHBIE YaCTOTEl TPYOOMNPOBOA 32BHCAT OT YCNOBINT 3aKpEN/ICHUA €ro KOHUEBBIX
H TIPOMEKYTOUHBIX Y4acTKOB. [IpH NpHMeHEHNH CKOIB3FLIMX OZHOCTOPOHHHX OMOP HEOOXOMMO
MpeBAPHTENBHO MTPOBECTH PACYET HA CTATHYECKYH MPOYHOCTD H YOCMITECA B TOM, 4TO COOTBETCT-
BYIOIIHE OAHOCTOPOHHHE CBA3ZM ABAAKOTCA 3aMKHYTBIMH. [IpH OTKIIOMEHIH OIHOCTOPOHHE OMODEI
(B CITyuae pasOMKHYTOI CBA3M) B MCXOIHBIX JAHHBIX 114 PACYETA COOCTBEHHBIX HaCTOT MPHHUMALT-
CA CyMMapHAA ITHHA MPOJeTa MeKIy NBYMA COCEIHHMH ONOPAMIl, YTO MOKET CYUICCTBEHHO CHH-
3HTh 3HAYEHHE COOCTBEHHOI (MapunanbHoH) YacTOTEl YHaCTKA.

[enecoo0pasHOCTb MPUMEHEHHA YIPYTIX OTOP C NPHHATBIMIL XapaKTCPHCTHKAME KECTKO-
CTH OMpEJeNAeTCA 10 pPe3yTbTaTaM pacyeTa. YTpyrie OMOpbl, YMCHbIIAS IKBHBAMEHTHYIO KeCT-
KOCTh BCeil CIICTEMBI, CHH/KQIOT HIKHIOK TPaHHIY YacTOTHOrO THAMA30HA YHYACTKA H CHCTEMBI.
IMpinvererne 11X d(Q(QEKTHBHO NpH OTCTPOIIKe OT PE30HAHCA B CTOPCHY YMEHBLICHHA 3HAYEHHH col-
CTBEHHBIX HaCTOT.

2.3, Heo0X0ONMOCTh OTCTPOHKH TpYOOMPOBOIHOH CHCTEMBI OT PE30OHAHCOB OMpefenAeTcs
M0 KGKIOMY H3 MOTEHHHAIBHO BO3MOKHBIX MEXAHH3IMOB BO30YKIEHHA BHODALIH COTTACHO I
6.3.1 HacTOALIETO CTAaHAAPTA.

[loceqoBaTeNLHO 10 CTEMEHH Lenecoo0pasHoCTH M d(PHEeKTHBHOCTH NPHMEHAKTCA Ccre-
AyIOUIHE CMOCO0b! H3MEHEHH THHBI MMPOeTa.

- [UIA BBIBOJA CHCTEMBI 3 MPEE/Ibl PE30HAHCA JOCTATOYHO H3MEHHTH ATHHY y9acTKa Ha
15-20%.
- pexOMeHIyeTcA BHAYale MpPOBOINTE KODDEKTHPOBKY B CTOPOHY YBEIHUEHHA f,, T.e.

yMEHBIUEHHS IIHHBI MpoieTa L.

- Tlpu KQKIOM BHOBb NPHHATOM 3HaYeHMH L MPOBEPANOTCA yca0BHs M. 6.3.1 HacTosIIero
CTaHAapTa [0 BCeM BO3IMYIUAROLIMM YacTOTaM.

- B CTyyae BBIBOJA CHCTEMBI H3 30HBI OJHOTO H BXOMA B 30HY APYIOro pe3oHaHca, CHCTEMA
KOPPEKTUPYETCH 10 HOBOMY PE30HAHCHOMY PEXKHMY.

- TIpH HEBO3MOKHOCTH KOPPEKTHPOBKH B CTOPOHY YBETHUEHHA f,, KOPPEKTHPOBKA MPO-

BOIMTCA YMEHBIIEHHEM £, T.e. VBETHUYCHIEM JTHHBI ONPEICAAOLIETO f, Y4acTka.

2.4. YcaoeHg 3aKperuieHis 1 YpyTHe Omopsl. )

[Ipy OrpaHiHeHNN BO3MOKHOCTEH BApsHPOBAHHSA ATHHOI MponeTa OTCTPOIKA CHCTEMBL OT
pe3oHaHca MPOBOIITCA BRISOPOM TIMA OMOpP H MOIGOPOM HX KECTKOCTH. H3meHeHNe pacrmonome-
HH# COCPEJOTOMCHHBIX MACC 3aJaeTCA PAcYeTHHKOM TOJBKO MPH HAMHYMH B CHCTEME COCPEIOTOo-

YEeHHBIX Macc.
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[Tpu MX OTCYTCTBHH CHeUHATLHO BBOIHTS COCPeNOTOYCHHBIE JOMONHHTENbHbIE MACChl 18
H3MEHCHIA CICKTPA HACTOT PEKOMEHIYETCA TONBKO MPH HEBO3IMOKHOCTH MPHMEHEHHS ApYTHX CTlo-
co00B 114 OTCTPOHKH OT pe3oHaHca.

2.5. VI3MeHeHHE TeOMETPHH CHCTEMBI,

[Tpx HeoGEKTHBHOCTH cNOCOBOB, HIMOKEHHBIX B nyHkTax 2.1-2.4, Heo6X0aMMO HIMEHHTS
TEOMETDHIO CHCTEMbI, 0Becreuus cBOGOLY BapHamuu f;» MAKCHMANIBHO CNPAMMB Tpaccy, ro Bo3-
MOHOCTH H30eras MHWHKX MoBopotoe. [Tpi 31oM criocobe HEO0XOOMMO MpOBENEHHE MPOBEpOY-
HBIX pacyeToB TPY6ONMpoBOIa Ha MPOYHOCTE H KECTKOCTD.

2.6. Ilpu HeaddekTuBHOCTH CNOCo00B, H3NOKEHHBIX B myHKTax 2.1-2.5, H3MeHeHHe HHEpLH-
OHHO-KECTKOCTHBIX TapaMeTpoB TpyGonposoaa ofecneuuBaercs myTem BAPLHPOBAHHA JTHAMETPOM
Tpy6onposona.

[Ipn Hanu4Hu (CMELHATbHEIX HHEPUHOHHO-XECTKOCTHBIX racuTenei, aHTHBHOPATOpOB, Hcxo-
A1 H3 SKOHOMHHECKOH H TEXHHYECKOH 11e1eCO00pasHOCTH HX MIPHMEHEHH A, IPOCIHTBIBAIOTCA BapH-
AHTEI 9ACTOTHBIX CIIEKTPOB CHCTEMBI C TaCHTENIAMH, H IO GOpMaM KoneGanHi TIPOBOIHTCA OlIEHKa
UX 3G (HEKTHBHOCTH.

Koppektnpoeka Ttpy6onposonnoit cucremer  mis YCTpPaHEeHHA MEXaHHYEeCKOIo DEe30HaHca
MPOBOAHTCH IO Icaémomy MEXAHH3MY BO30Y X IeHHA KONeGaRMl He MeHee YeMm 1o MSTH rapMOHHKaM
H KOJIMYECTBY COOCTBEHHBIX YAacTOT KoneGaHHi CHCT

€MBI, HIIH paBHO NBOEHHOMY 3Ha
YHCIa YYaCTKOB CHCTEMBI. ’ ? el d e

3. PekomMeHOauuu mo HHCTPYMEHTATLHOMY 00CIeJ0BAHHIO H MOHHTOPHHTY
TPYGONPOBOAHBIX CHCTEM H HATHETATENbHBIX MAIIHH NpH NyCKe H 3KC-
NayaTauux

3.1. MactpymeHTansHsie o6cneqoranms BubOpamyy [30].
Lensto oScnenosanus aenserca:

- :[?.ZM;:.peHHE YPOBHeii BHOpaLmH TpyGonpoBoos, CpaBHEHME HX C JOMYCKAaEMEIMH (CM. M.

— OMNpeneneHHe CTENEHH ONMacHOCTH BH6paI.lHI/I;

- @HaNIM3 CIIEKTPOB BHOpAUMH, THArHOCTHKA Ya KTp
CTOTHBIX CIIEKTPOB BHOPORO3 eHHH
HHTEHCHBHOCTH; g I

- OLEHKA ypOBHEH BMOpDALHH 371€EMEHTOR HATHETATENbHEIX MAIIHH (tabsn. 3-9) xak wcrou-
HHKOB BHODALHH;

- H3MEPCHHE YDOBHEH MYy/NbCAUMH NABIIEHHS, CPABHEHHE HX C IOy CKaeMBIMH, OMpesee-
HHE HEOOXOMHMOCTH HX CHIDKEHHA;
~ OMpENe/NICHHE HEOOXONHMOCTH BHOPO3AIIHTEl OKPYKAKOUINX 0GBEKTOB:
]
= 3aKIIOYEHHE O HEOOXONMMOCTH NEpHONMYECKOro HiH CTALMOHAPHOTO MOHHTOPHHTa
BHOPAIH TPy GONPOBONOB H HArHETATEIBHBIX MALIHH.
3.2. Mamepenus uGpaliuy.

I/I3MEPCHPU! B KQ&¥KIOM HaMEYEHHOM CeYeHHH NPOBOOHTCA I1O TPEM OCAM. Ycnoexo NIPHHH-
MarTCA CIenyrLUHe HanpaBleHHA oceil:

- Y - mo ocu Bana mammuHe;
- X - B rOpH3OHTANBHOM MIOCKOCTH;
- Z - HOpMaNBHO K nnockoctu XY.
Hanpagnenue Y Beinepsusaetca mo sceit Tpacce U7 KaXKIOTo yJyacTKa.
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TOYKH H3MEpEHHHA:
- HarHeTaTeNnbHAsd MaUlWHA - HA TOPUAX LHIMHAPOB, HarHETaTeNbHBIC MAaTpyOKH, QyHma-

MEHTHbIE BONTHI;
- onopsl TpyGonposona;
- CepelHHA KKIOTO MpoJieTa MeKIy OMOpaMH, MPH HATHYHH B MPOETE MEXIY OMOPaMH
OTBOMOB - Ha KOHIIaX OTBOJA.
OripenenseTcs YacTOTHBIH criexTp BHOpauuy. HMamepstoTes pasmaxn BHOponepeMeleH !
- obwwuit (cyMMapHBIil) YpOBEHb; "
- OIS KaXk[0i YAaCTOTHOM coCTaBNAIOMmIEH criexTpa.
[lpu npoBeIeHHH H3MEPEHHH QHKCHPYeTCA PEXKHM HarpyKeHHs Tpybonposona: ;
- COCTaB MPOOYKTa, .
TeMIlepaTypa Ha Ka)KIOM yJacTKe;
IaBJIeHHE,;
[IPOM3BOIHTENBHOCTD;
BpEMA H JaTa MMOBEJIEHHA H3MEPEHHH.
I[Tpu MEHAIOWMXCA PEKUMAX JKCIUTyaTallMH TpeDyeTcs MpoBeNeHHe H3MepeHnH Ha 3-4-x pe-
JKHMaxX NPOH3BOOHTENBHOCTH. Pe3ynbTaThl H3MEPEHHH MPOTOKOMHPYIOTCH C YKa3aHHEM HCIIONHH-
Teneii.

3.3. MOHHTOPHHT BUOpanuy TpyGOMPOBOIHEIX CHCTEM.
Bun MOHHTOPHHIa (MepHOXHYECKHH MITH MOCTOAHHEIH) ONpeNenseTcs MPOEKTHOH JOKYyMeH-

TalMell MM Ha3HawaeTcd [0 pe3ysbTaTaM HHCTPYMEHTaNbHEIX ofcnenosanuii [15].

3.3.1. [lepronu9yecKHi MOHHTOPHHT.

BrimonusioTes Bece TpeboBanus 1. 3.1. [TepHOAHYHOCTE H3MepeHH i BHOpALMH NPH OTMOPHBIX
ypoBHaAx He Bhiwie 2 (cM. MyHKT 4.2) HasHavaeTcs He pexke OQHOro pasa B Mecau. [IpH 3HaveHHAX
BUOpPAIHH, TPHOMIKAOMINXCA K TPEThEMY YPOBHIO - He pexxe | pasa B Henemo. [Ipu cTabrinsaunu
pHGpauuy B paiioHe 3-rO ypOBHA B TedeHHe 4-X H3MepeHuH (1 Mecsam) JOMyCTHMO YBEIHYHTSH I1e-
PHOIHYHOCTD OO OOHOTO MECHALA. ®

[Ipu Bo3pacTaHuH ypoBHEH OT 3 10 4 HeOOXOOHM €KeJHEBHLIH MOHHTODHHT H MPH NOCTH-
EHHH Pa3sMaxoB BHOpALMH CPENHHX 3HAa4eHHH B mosjoce 3-4 ypoeHeiH TpeGyercs cpodHas ocTa-
HOBKa H PEKOHCTPYKIIHA CHCTEMBI.

3.3.2. CTanuoHapHBIH MOHHTODHHT .

[IpH cTauHOHAPHOM MOHHTODHHTE IIPEXyCMaTPHBAETCA:

- Ha HaTHETATeJbHBIX MalIHHaX - He MeHee omHO#H ToukH (mo X, Y, Z);
- Ha TpyGOIPOBOMHBIX CHCTEMAX - He MeHee, 9eM B TPEX TOYKaxX I10 Tpacce.

Jomyckaetcs $ukcanys ypoBHeH BHOpalMH A KOKIOH TOYKH [0 OLHOMY HIIH IBYM HaH-
Honee BHOPOONACHEIM HAMPaBIEHHAM.

ITo MakcHManbHBIM YPOBHAM BHOpalMH M3 BCEX HAMEYEHHBIX TOYEK II0 Tpacce H KOOpAHHa-
TaMm BBIOMpArOTCA He MeHee ABYX [UIA BKIOUEHHs CHIHAH3ALMH JOCTHKEHHSA aBapHAHOTO YPOBHA.

1

4. HopMupoBaHHe MyJILCAUNH MOTOKA H BHOpanuu TpyGonposoaos

4.1. Tlynecalud MoToKa NpoayKTa.
HepaBHOMEPHOCTE NIOTOKA OTPaHWYHBAETCA B 3ABHCHMOCTH OT pafo4ero aBleHH:.
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TaGmimua |
Or["hiiiii'i\.'iiil'ﬂ HCPJBIIOMU;IHUL‘IH Il}'.lbULI!UIH HOTORKL
2 < 0.5 0.3 = 1.0 1.0+2.0 2050 >3.0
MITa
0. Yo 4+3 46 3+53 24 243

Jna peacuipaiowinx AHHHI 1 HE(TAHOTO rasa IOMYCKAETCA DOMbLICE 3HAMCHHC MYTBCALH
JABIICHHIA.
4.2. Bu6pauus Tpy00npoBOIoE. _
HopanpyioTes o aMrinTy e BHOponepeMeieH il B 3aBHCHMOCTIH OT YaCTOThI BHOPALHI.
Pazniuaores nATh OMOPHLIX yPOBHEH BHOpALHH:
PacCHCTHBIH NPH MPOEKTHPOBAHHH.
JOMYCKACMbIil MPH IKCTUTY aTALTHH;
TpeO YOI HCNIPABIEHHA, PEKOHCTPYKIHH CHCTEMBI;
YPOBCHB MOABMNCHHA ABAPHHHBIX CHTYALIHII.
COOTBETCTBCHHO B IHANA30HAX:
- 110 YpOBHA 2 - YAOBICTBOPHTEILHOE COCTOAHHE TpyBONPOBOIOS;

ealk o il o

- 2-3 - momyckaeMoe 3Ha4YeHHe, KOHTPOIIb;
- 3-4 - MOBBILUCHHBIH KOHTPOJIb, BO3MOKHbBI OTKA3BI, HEOOXOIHMBI HCIPABICHHE, PEKOHCT-
PYKLIHA;
- Bhillle 4 - JKCTPEHHOE HCIIpaBIeHHE.
B Taon. 2 aHbl IMCKPETHBIE 3HAYEHHA JOMYCKAEMBIX 3HAYEHHIT BHOpaLy TpyBOMpPOBOIOR
A (PHKCHPOBAHHBIX YacToT.
Tabaymua 2

Horryckaenble 3HAYEHHA aMIUTHTY ] BUSPAIH TPy GONpOBOIOB S, iy

Ypo- Yacrota, ['n

BEHB 2 4 6 8 10 20 30 40 50 60
I 120 115 100 90 85 60 30 45 40 50
2 230 230 200 180 165 120 95 835 75 70
3 500 430 400 360 330 230 180 145 135 130
4 1250 | 1100 | 930 300 750 300 420 350 320 300

[TpakTHUECKH 214 GONBUIMHCTBA TPYOOMPOBOIHEIX 00BAZOK HACOCOB H KOMIPECCOPOB IIaB-
HEBIE aMTIINTYIHBIE COCTARNAIOUIMNE MPOLECCOB BUOPALHK ONMpeeNleHsl B THAMA30HE C YACTOTAMH 10
60-70 .

[TpH MOHHTODHHTE BHODOCOCTOAHHA TPYOOMpPOBOMOB B YCIOBHAX JKCIUIYaTaLHH C LEIb
OUEHKH H BLIABIEHHA [PHYHH MOBLILISHHLIX YpoBHeil BHOpaumH, HeoOX0IHMO HMETh, KPOME YPOB-
Hell mynbcalMy JaBIcHHA, HHOOPMALHIO 06 YPOBHAX BHOPALHH KOMIIPECCOPOB, HACOCOB, (QyHIa-
MEHTOB H T..

Ouenka BHOPAUHOHHOTO COCTOSAHHA HACOCOB M KOMIIPECCOPOB, 32 HCKIHOUEHHEM MOpLIHe-
BBIX MAIIMH C HOMHHAIBHOI cKopocTsio oT 120 1o 135000 mun™, MPOBOAHTCH [0 3HAYEHHAM Cpel-
HMX KBaIpaTHYHBIX 3HAYEHHIT BHOPOCKOPCTI (MM/c) 1 BHGpOMepemeLeHHil (MKM) B COOTBETCTBHU
¢ [2] w [25]. B ocTaIbHBIX CTYYasX, HE MPEIYCMOTPEHHBIX B [2, 25] 114 OUeHKH BHOPALHH HCTIO/b-
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SVIOTCA TIPHBOIMBIC [HHKS JOMYCTHMBIC aMIUTHTYIL BHOPAILNT Y10 11 VJICMCHTOB HAUHCTATE -
HBIX MQTITHI,
Tadmua 3
Hacocwt
d (¢ ALLUCHUA BAJ1d, o - 2 - - _ . ~
ek S e <125 | 125+165|165+250(250+50.0| >350.0
[t
TomycTiyad aMIUTHTY 1A ]
120 100 30 ‘ 60 50

BHOpALIHY S, MEM

Tadauua 4

CD}’HJ&MEHTH MOPUIHEBBIX MALIHH

YacToTua koledanHit, i <3.3 | 35+80 3.0+250 25.0+50.0
HomycThMad aMuIdTyaa ]
gHOpaumK S, MKM 400 200 100 50

Tabnuua 5

QyHIaMEHTE! 2/IeKTPOABHIATENCH

UactoTa koJebaHui, i <8 8§+ 125 >12.5
JonycTiMvad aMIuIHTyaa
BHOPAUMH S,, MKM 200 130 100

Tabnuua 6

DyHIaMeHTE! Typ0oarperaTos

YacToTa koaedanuil, [ <25 25 +30 > 50
JomycTumad aMIUTHTY.1a
BHOpAUWH S, MKM 100 70 40

Tadomuua 7

L[}IH}{H,!IPB[ H MEKCTYTIEHYATBIC alapaTbl MOPLIHEBBIX MALIMH

YacroTta koaedanuil, [ < 10 > 10
Hormyctumad aMIUIATY1a
BHOpaUHit 5, MEM 230 200
Tadmuma 8
[ToamunHHKH TypdoarperaTos
YacToTa kKoadebanuil. [ 25 +350 50 = 80 80 =135 > 135
JormyeTtuyaa aManiTy1a
BHOpALLI S,y MEM 95 20 13 L5
65

© Accounauns «Pocrexskeneprizan

¢ Hayuxo—TexHuueckoe npeanpuatie TpySonposod (OO0 «HTII TpyGonposair)



CA 03-003-07 (CTIT.09-07-03)

CA.03-003-07 (CTIT 09-07-03)

Tabnuua 9
[MogummHitky snexTpoaBuraTeneit
YacToTa konebauuit, 'l <12.5 125 +16.5 16.5+25 25-50
HomycTHMas aMIUIHTY da
BHOpaUHH S,, MKM 80 65 50 25
Tabauma 10
PaGouee mecTo MamuHMCTa
YacToTa koaebanui, ['n <3 3=5 5+8 g8+15 15+30 | >30
JomycTHMas aMIIHTyoa
BHOpAUHH S,, MKM 300 200 75 25 15 5

4.3. bonee MOMHO OIEHKA BHOPALHK TEXHOMOIHYECKHX TPYGOPOBONOB HANOKEHA B [30].

NMPHJIOKEHHME 6. PACYET HABHAYEHHOI'O PECYPCA (PACYETHOI'O
CPOKA CJVYIKBBI) TPYBOIIPOBOJA

I. Hacrosmas MeTOMK2 OLEHKH HA3HAYEHHOTO pecypca PacnpoCTpaHAETCA Ha CTaIbHBIE
TEXHOJIOrHYECKHE TPYOONMPOBOIEI, BKIIOYAA 3MEEBHKH TEXHOIOTHYECKHX Neyeil,

2. Hasxa4eHHbIH pecypc TpyGONpoBOaa oNpenenseTcs Kak MHHHMANBHOE 3HAYEHHE COCTAR-
MAIOUHAX €T0 IEMEHTOB H COeNHHCHHH. [lof Ha3HAYeHHBIM pecypcoM TOHMMAETCA YKA3aHHOE B
NPOEKTE PACYETHOE 3HAYEHHE HApaGOTKH (B Irofax, ThiCAYaX JacoR), TIpH DOCTHXKEHHH KOTOPOH
3KCIUTyaTauus Tpy6onposoaa HomkHa ObITEL NpeKpalleHa A OLEeHKH ero 0CTaTOuHOM [IPOYHOCTH.

3. VkazaHHad B MPOEKTaX BENHYHHA HA3ZHAYEHHOTO pecypca (pacdeTHOTO CpoKa CiTykOEI)
Tpy6onpoBona He NoMKHa npeBsimats 20 ner.

4. Jlns sneMenToB TpyGONPOBONOB ¢ yMepeHHOH TeMIIEpPaTypOH NpH MPOBENEHHH PACYETOB
Ha IHKIHYECKY0 IPOYHOCTE HA3HAYEHHEIH PECYPC ONpeNeNseTcs clefyIomuM oGpasom:

[v.]
L= 1
o
roe,

N, - pacyeTHOE YHCIIO NOMHELIX HKIOB HArPYsKeHus 3a 1 Tox 3KCIUTyaTallid Tpy6onposona,
NoJCYHTEIBaeMOe o opmyne (5.35),

[N/ = mOMyCTHMOE 9HCIIO IOHBIX LHKIOR Harpy>keHHS 3IIEMEHTa, ONpelenieMoe no ¢gop-
Myne:

1.875

A N @)

1.6
a
3neco

a= 80 MIla u b= 1200 - 115 3NEMEHTOB H3 YI1EPOIHCTON 1 JErHPOBAHHOH HeayCTeHHTHOI
cTanu,
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a= 110 MIla w b= 1000 - 114 1EMEHTOB H3 ayCTEHHTHOH CTAMH,

[Tpu o, <80MITa Ha3HAYEHHBIH pecypc NpHHHUMaeTca pasBHeiM 20 rogam.

5. [lns BBICOKOTEMIEPATYPHBIX TPYOOMPOBOAOB H 3MEEBHKOB IPH OLEHKE MTHTENbHON LHK-
JMYECKOH MPOYHOCTH MO ONPEENEHHOMY PACYETOM 3HAYEHHIO O, H MO KPHBLIM LTHTEILHOM poy-
HOCTH HAXOAHTCA BpeMs 00 paspyweruA [T] B rogax, 3aTem no . 4 onpenensioTcd 3HaYeHHs [N,]
H N, . Janee NoNCYHTEIBAIOTCA MApAMeETp ¢ = N"[T]/[Nr] H BEJIHYHHA Ha3HAYEHHOTO pecypca:

npu ¢>1.0,

r

=c+?_33 §
(3)

7] .

np c¢<1.0

T 33 er1

ITpumevanus.

a) [Ipy OTCYTCTBHH CIIPaBOYHBIX JAaHHBIX IO JUTHTENLHOH MPOYHOCTH MaTepHana Tpy6ompo-
Bofa an ouerkH [T] MOXHO BOCONB30BaThCA DOPMYTIOH:

_ 1.2[c ], :
[T]_11.4(—J ] , @

6) Ecniu nosepouHeiii pacyer TpyGONpoOBOLa Ha POYHOCTS HE MPOBOMHICA, TO IPH OTCYTCT-
BHH KOPPO3HOHHOro H3HOCa BennynHa [T] ompenensercs mo dgopmyne:

[T]=11.4(3"—C')8, ©)

SR
rae MHOXHTENS 11.4 cootBercTByeT 20-TH romam (100 000 gacos).
6. [lna BRICOKOTEMIIEPATYPHBIX TPYGONPOBOLOE H 3MEEBUKOB NMPH KOPPO3HOHHOM H3HOCE H
CTaTHYECKOM Harpy>KeHHH

#

| il
T2l 1+V='(”"1)(S_C'J 114 4, (6)
Ve s=G Sg
rae

Ve - CKOPOCTh KOPPO3HH B MM/TOL,

S, S - HOMHHAIbHAA M pacyeTHAA TOIIHHEI CTEHKH 2JIEMEHTA,

¢, - npubaBka Ha yTOHEHHE CTEHKH,

m - IOKa3aTe/lb CTEINEHHOH 3aBHCHMOCTH Mpeaena JUTHTENEHOH POYHOCTH 0T BpeMeHH (MpH
OTCYTCTBHH CMPaBOYHBLIX JaHHBIX MPHHHAMAeTcT m = §).

OctanbHele 0003HAYEHHS - B COOTBETCTBHH C NMyHKTOM 1.4 HacTosmero CTaHOapTa.

J1s OUEHKK Ha3HAYEHHOTO pecypca MOMHMO (GOpMyIsl (6) MOKHO HCIONB30BaTh PHC. 11.6.1,
B KOTOpPOM

Vc SR i
7. HPH HaTHYHH KOPPO3HOHHO-2PO3HOHHOIO H3HOCA CTEHKH JJIeMeHTa CpEOHETEMITEPATYP-
HOro prﬁonpogona €ro HazHaYyeHHLIH PECYpcC paccUHTERIBaeTCA M0 (IJOPM}’HE

© Accounauns «PocTexskcnepTuia» 67

© HayuHo-TexHuueckoe npeanpustue TpyGonposoa (OO0 «HTTI TpyGonposom»)



CA03-003-07 (CTIT09-07-03)

3. TTpie coneraint yeTanocTHOTO MOBPEKISHHA 1l KOPPO3HOHHO-IPOIONIONO H3HOCH MATC-
PHAI B CPCIHCTCMITCPATYPILIX TPYSONPOBOIAX MPOBOLITCA PACHCT HASHAUCHHONG pecyped 1o
opaynam (1) 1 (7). a 3aTeM BHIOHPACTCA HAHMEHbIIEE 3HAYCHIE.

9. TTpw coueTanii yCTATOCTHOTO MOBPEKACHHA H KOPPOIHOHHOND 113HOCH B BBICOKOTCMIIC-
PaTYPHBIX TPYGOMPOBOIAX NPOBOAHTCA PACYET HAZHAUEHHOTO pecypea no opmynas (3) 1t (6). a
JATCM BBIOHPACTCA HAIMCHBILICE 3HAUYEHIE.

L0. Ecan pacueTias TOJUNIHA CTCHKH 371EMERTA OKLKETCA MEHbIUC ¢ OTOPAKOBOYHOrO paz-
MCDA . TO HAZHAYEHHBIH PCCYPC ONIA CPedHEe- H BBICOKOTEMMGPATYPHLIX TPVGOMNPOBOIOR MOACHHTLI-
BACTCA TAKKC N0 hopmyne (7), B KOTOPOIT pacyeTHas TOLIHHA 3aMeHeHa Ha OTOPAKOBOYHYIO, 4 3a-
TEM BbIOHPACTCA HAHMEHBLICE 3HAYEHHE,

T,
30
25 q=30—-""——-_-—-
wall ol
20
/
q=20] _
15 /// //-
10 /
g=10
/____._.-—-
/)
F:]
0
1 2 3 4 3 6 7 8 9 10

Puc. n.6.1. K OIpEAC/ICHHK HA3HAYEHHOI 0 PEeCYpCad BBICOKOTEMMEPATYPHbBIX TPYGOHPGBOHOB
Y
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