D T s U O S S

=5

T TESTTIOR S a e SR TAT IS

o

P}]’K.OBO_ZI.HE\HX‘! TEXHMYECKNUH MaTepuan

PTM 38.001-94

Frazamig no PACHETY HA ITPQYIIOTTH ¥ BHUPALWO
TEXHOAOTWUECKUX crannumx TPYBQIIPCTROAOR
g&? 7@7/y/7q, o

4y
il

e semnn S+ St e s e e, o
v T ST T T


https://meganorm.ru/mega_doc/dop_fire/rasporyazhenie_oao_rzhd_ot_04_02_2014_N_255r_red_ot_30_12/0/postanovlenie_mintruda_rossii_ot_16_08_2002_N_61_red_ot_20.html

AxunonepHoe O6MECTBO OTKPHTONO Tuna

HAYYHO-HCCNEROBATCALCKUI H NPOCKTHAIL HHCTHTYT PyxoBonuTeasaM NPeAnpUATAH,
HedrenepepabaTusaomeit ¥ HedTCXHUMUUCCKOl HayanpHukam OKDYroB
NPOMKIUIEHHOCTH )
AO “BHUIN Uuedr (no cmucky)

107005 Mocxea, yr 3uzensca, 32
nen. (0935) 238-96-88 menemain 112373 TIENEN
Paxe: (095) 238-80-02

(095) 261-66-44

R3_g2.957 444- 355

Ha N

Jinsg OKCMEPTH3H TEXHMUECKOr0 COCTOAHMA, OLEHKH OCTATOUHOT'O [
Ca, IOMarHoCTHUKY ¥ YCTDAHEHUs BuGpaLuu, NPOUHOCTHHX DACUETOB MDU
ﬁ7boekTMDOBaHMH TEXHOJNOI'MUECKUX CTAJBHHX TPYGOMDOBOLOB [JIaBHHM yrpasie
N0 HaA30py B XUMUUECKOM, Hedrexumuyeckoii u HedTenepepabaTHBavled
7¢5bMHmﬂeHHOCTM DEHOMEHOYeTCH ANA WUCIOJL3OBAHMA opraHusauuamu, KO u
cnysGamy TEXHAN30pa NpennpuaTuit Pykxosonamuit Texsuuueckuit MaTepuan
PTM38.001-84 “"YkasaHuf Mo pacueTy Ha NPOYHOCTH U BUODALMUIO TEXHOJ
T'MUECKUX CTaNbHHX TDYCOMPOBOLOBY.
PTM 38.001-94 corsacosan 20.12.1994 r. ¢ l'ocropTexHan3opoM
Poccuu ¥ yTBepHISH K MpuveHedun 26.12.1994 r. OenapTaMeHTOM He@Tt
nepepadoTki MuHTONMBHEPTrO Poccuu.
llocraBra PTM 38.001-94 ocymecreaderca uHCTUTYTOM BHUIIWHepT:.
CTOMMOCTB OOHOI'0 KOMIIEKTa cocTasaseT 300 THC.pyO. 06€3 HaIOroB.

Pexpusursi: AO "BHWIIWHedTH", Texyumii cuer ® 244509 B [epsomal
cxoM Quiuvane MUB, M®O 201177, PHI I'YIB PS M3O 201
K/cuer 426161500, tema 5109,

3aM.I'eHEePAIEHOTO OUDEeKTOopa

[10 Hayke B.}W.Copoxuu




“COr JACOBAHO™ “YTBEPKIAR"

HavanbHik Ynpasienus
Aenapramnexta Hedrenepepaborxy
u HTODBHepFO Poccuu

no Haasopy B X "cx"ﬁ}shé Te~
xunuvecxoll ¥ He enepepaﬁé?bm-mmeﬁ
POMBIIIEHHOCTH a@pkuwzdehz P?ocuﬂ

PYKOBOAST A TEXHAYECKYA MATEPHAA
PTM 38.001-94¢
YKA3AHHA N0 PACYETY HA NPOYHOCTb H BHEPALHD

TEXHOJOI'MYECKHX CTAALHNX TPYBOHPOBOAOB



PARPAEOTAHO BcepoccUiicku HayYHO-KHCCAE AOBATENLCKUM K NPOSXTHLHM
MHCTHTYTOM Hedrenepepabarsmawme$l ¥ Hedrexumuvecxoll npoMemneHHOCTH
¢ BHUNHAHedTL D

JupexTop HHCTHTYTa HuxuTHH B.M.
3anecTuTeNL nubexropa Copoxux B.H.
Pyxopoautens Temb, X.T.H. Mupxun A, 3.
OTBeTCTBEHHBE HCNOJHHTENN:

X.T.H. Mapxenos B.I.

A.T.H. Xasmuoxust .M

Hcnonuurenu:

K.T.H. Eesoctouxui A.M.CHUU "CTAZUO"D

X.T.H. Bosawdcon B.C.

COTTACOBAHO
HavanbHux [TnasHOro ynpaeBneHus nNo HaA3O0pY 8 XHMudyecxoli, HedTexumu-
yecxoh H HedTrenepepabartrmannell npoMbmeHHOCTH [ocroprexxnansopa PO

Anexcanapos A.H.

YTBEPXAEHO

HavanepHHK YNpaBJeHHs ZL2NapTanN=2HT2a Hedrenepepa&orxy MiHronsdHepro PO
Besnos B.II.




Or TABJEHUE

1.O0EIME NOJOEERHA

O6racte npuMeHeuust

[N
.

Knaccupuxauuss TpySonpososos

n

.3 OcHOBHHE {IONOXESHHHA PACUYETa HA MPOYHOCTL U BHGpaUMH. .....

e e
.

.4 YcrnoeBHre o0BOZHAYSHUNA

2.HATPY3KH U BO3JERCTBHUSA
2.1 Harpysxu# u BO3neficTBHS NpPK PACHETaX H3 CTaTHYSCKY®
¥ UHKJIXYECKY® MMPOYHOCTH

..................................

2.2 Harpysxu ¥ Bo3gelcTBHS NpH BHEpaUHsaX

3. BONYCKAEMHE HANPAXEHUA

4. OCHOBHHE NOJOEEHKA O BHBCOPY TOJHMHH CTEHKH .............
4.1 KOOPPUUHEHTH MPOYHOCTH. « & & i ittt it ccieaneeeeeeeansneennns

4.2 PacuyeTrHas 3 HOMHMHANLHAN TOJIMHLB CTEHOK 2JeMEHTOB. .......

S.PACYET HA MPOYHOCTE TPYB U OQACOHHHX HETAJER NOJ HERCTBUEM
BHYTPEHHEIO XABJEHHHA

TR R o 37 =3
o T 6 o8 =2 5 OO
b TG B 4 =3 o= D 33
S.4 TPOMHMEKH. . .. i ittt e e e e e e e,
LT T 8 o 42 .5 2 P
&.BHBOP PACHETHOR CXEMH TPYECHPOBORA. ... . ... . ... ... ...
7. MNOREPQYHEN PACYHET TPYEBOQNPOROTIA
7.1 CCHOBHER MOMONREHMA. L . L Lttt it ettt tae et et e et emeee e
.2 NpyUMEeHSHHE M YHET MOHTAXHONR PACTAXRKH. . . ... . ...,
7.2 COnpeaenzHe ycunaull sozaeficTEMa Ha cGopygoBaHHe. . ... .. ..
7.4 KpHTEPHHM MPOYHOCTH. . .. ..ttt it ittt ettt e et easaesemeees s
7.5 Pac4er Hecym=# cno€HooTH (3Tam 1J.. ... . ... .. ...
7.6 PacdeT Ha CTaTHYECKY® NPOYHOCT: (3Tam 2D................
7.7 PacYer Ha UMKAMYSCKY MPOYHOCTb (3Tam 3ad.........c0ee.n
7.8 PacueT Ha AJMMTENLHY® UMKSHYECKY® NpouHoCcThL (3Tan 363, ...
7.9 PacyeT Ha MNPOYHOCTL MpH HepaBovYeM COCTOAHMU M

HeORTAaHUAX C3Tan A . i i et et e e e e

17

19
20



8. PACYET TPYBONPCBOHA HA BHUBFALHW

8.1 Pacy4eT cCoBCTBEHHLIX 4acTOT

...............................

B.2 PacueT esHyxAexHuX xoseSanul TpyBonposora

8.3 KpuTepuu BHEPONPOMHOCTH

.................................

Q. TEPEYEHL HCNOAL3OBAHHHX ZOKYMEHTOB

......................

MPHJOREHHE 1. Pacder anuHe npofeTa TpySonpososa

NPUJOEEHHE 2. PacuyeT XO3JPHUKEHTOB MUEKOCTH 3ASHEHTOB

NPUJOKREHHE 3. BrSop dnaxHuessx coemiHeHMIH

....................

NPUJOXEHHUE 4. Bofop CHASHOHHBIX ¥ JIMHIOBLIX KOMMNEHCaTOpPOB

.....

NPUJIOREHHE 5. Pacder TpyBonpoBoAa Ha rHApOyAap

..............

HPMﬂOXEHHE 6. PacuveTHO-IXCHEPMMEHTANbHHE MeTOAN M CpeAacTBa

3anmiTH TPpySONpPOBOA2 OT BHGpauuy

NPUNOREHHKE 7. Pexorennyeroe rnporpaMnHoe ofecfneveHue ANs pac-

YeTOBR TPYSCIPOBOZOE Ha NPOYHOCTL ¥ BHOpauuo. ..

NPUJOEEHUE 8. Pexcrenaye: oe npucopHoe ofecnevenne ANt KOHT-

pPONs. BHEPAL MK ¥ MOHMTOPHMHIA. .. ......... e )

S2
57
Se

62
63
64
67
70

81

83

94



1.0BIME TQJNOXEZHUA

1.1 OBsacTy nNpHMeHeHHs

1.1.1 Hactoamiii PTM onpeaenser ocHOBHre TpeBoBaHuAa X pacHeTy
Ha CTaTH4YecKyYl # WHXJIUYeCKY® [POYHOCTL, a Takxe BUEPAUHN
TEXHONOrMYECKMX TPYSONPOBOXOE H3 yraepomucToll ¥ JerupoBaHHOl cTanH
c patouymuyn pmaBaeHueM o 10 Mila u paGoyed Temneparypoi or =70 gmo
700°%. PTM pa3pafoTal B3aMeH naocotus x CH 3527-80 no pacuyery Ha
NMPOYHOCTL TEXHONOrMYEeCKKMX CTANbHEX TpySonpoeogos Ha By Ao 10Mla.

NpureyarHue. 1.PaBoyee zasagHHEe NPHHUMAGTCH PaBHRM MAXCHMANb-—
HOMY HK36LITOUYHOMY AABJAEHHY, BO3HUKANMEMY NPH HOPMAJNLHOM NPOTEK3HHU
TEeXHOJOrH4YecKoro npouecca.

2. PaBou4asn TemMneparypa npKHuNaeTCs papnHolt
MAKCHMAJLHONH TeMnepaType TPaHCNOPTHPYEHOI'o BelecTBa, YCTAaHOBJASHHOH
TEXHONOIHYECKUM pPEerJJaMeHTOoNM,

1.1.2 PTM npeaycHaTpHBaeT BLSOP TOJAMMHE CTEHKH 3JeMEHTOB
TpYSOnNpoRoAa N0 YCAOBHK OfecnevyedHus HX Hecymell cnocobBHOCTH noA
AeficTBMENM BHYTPEHHEroO JaBneHHsi. Jna ydyeTa OTPHMHATEALHOro BAMSHUS
OSaNBEHOCTY Ha BLHOCAKMBOCTL OTBOAOE MPH NYJALCUPYNIEM BHYTpPEHHEM
J3ABASHYK RESOS8HA NCONP3aBXa HA TOANMMHY CTEHKYH, NONYYeHHAA H3I YycJjo-
BHS MPHCHOCOENSAEeMOCTH.

lopepo4vHbdt pacqerT TRYSONpOBOAOE npegycMarpx=saeT OueHxy
CTAaTHHECKOH H UMXIM4YecXod nDPOYHOCTH 0ok Aeficreren Harpy=ox
COOTEETCTEYIIMX XaX HOPMANLHOMY TEXHOJOMHYECXOMY PexiMy, TaKk H ero
2O3MOXHBM HapymeHusam. [lpeasycmorper pacyer Ha 2uBpanuHn npi
NYCKOHAMaZ04HLX pafoTax i IKCNAyaTauMH.

BHyTpeHsHe cHIoBREe $aAKTOPL M pPeaxuMH onop onpe e ASRTCA
pacHeTOM TpybSonpososa xax ynpyrcﬁ CTepxHe=RAall CHcTeME C©  yH4eToM

Pe3npHON rHEXOCTH IJEMSHTOR M CHA  TPEeHMA B  OnNopax CRONLXSHNA.

Harpy=zxu Ha OS0pYAOBaAHME U QNCPN ONpeA=fgwTCcA =3 patoyen “
Hepagoder (XONOAHOMDY  COCTOAHMAX TpyEonpososa, a3 Taxxe npH
MCIBTAHWAX.

QueHka OPOYHOCTH npoBOAKTCS pPaszgeIbHO Ha AelficTeue

HECAMOYPABHOBEIMEHHMX Harpy3ox (BeCOBLE M BHYTPEHHEee masBiaeHue) ¥ C
yueToM BcexX Harpyxalmix ¢axTopoB, B TOM uMCJe TeMMepaTypPHEX

AedopManui.



OueHKa MPOYHOCTH HA ASCTEME HecaMOYpPaABHOBENEeHHLIX HAarpy3ox
gEMCNHAETCA no $opHynaM MeToAR nNpeneNbHOro CcocrvosHus. PacyeT Ha
AeficTeve pcex Harpyxamomix daxropos NpoOBOAUTCH no neroany
M3AKCH#MAJMbHOrO S3XBHBAJEHTHOrO HanpaxeHus. Ecau B nocrnenHeM caydae
He BLITONIHAETCH ycnosue npycnocofngeMacTH, TO NPOBOAHUTCH
AOHOﬂHHTeﬁbeﬁ pacyeT Ha LUHKAUYecxXyr o NpPpoYHOCThL, B TOM YHcae M Cc
yYYeToOM noaA3y4dYecTH.

B PTM gaHbl pexoMeHAaUHH MO ONpPenSSIEHH AaMIAUTYAN M  YacTOTH
nyascauuit faBleHUst paGoyell Ccpess, reHapypyeMex oOSopyaoBaHueM, H
coBCTEeHHBX dYacToT xonetanulli Tpy€onpoeposga. ChopMynHpoBaHst YCIAOBUS
oTcTpolixy TpyGonposokda OT pe3coHaxnca. JaHbl KPMTEpPHH NPOYHOCTH TPY-
60NpoBO.a NP HaNHYUH BHEPALMHM.

1.1.3 llpy coorBeTCcTBYNODREM OSOCHOBAHUH AONYCKAETCH QTKJAOHSHME
oT yraszasuli PTM unu npuMeHeHMe ApyruxX MeTOAOB pacyeTa HAa MApOYHOCTL
# BHBpausin. PemeHie o6 3ITOM nNpuHHMaeT pa3patoTyYHUX npoexTa npH

COrJIacOBaHMM C UHCTUTyTOM BHUMNMWHedTs.

1.2 Knaccuduxkauua TpyHonposoaos

1.2.1 Ilpy nosepo4HEX pacdeTaxX B 3ABUCHMOCTH OT YPOEHHA

TeMnepaTyp H AnMTE NLHON NPpOYHOCTH HaTepHana pPas3nHvYarwTCcH CcpeagHe -~ ¥

¥ esniconOoTeMnepaTypHEM OTHOCATCA TpyEGonporoIs:
- 42 yraSpoAHCTOH M JIerHpORaHHON HPAYCTEeHMTHOM cTanM npH padoielt
0
TeMnepaTy C,.

P
- #2 MerHPOBAHHON AYCTTEHMTHONR CTanu npu paca4eil TemnepaTtype= CBRbmE

1.3 QcHOBHHE FONOXEeHHA PacyYeTa Ha APOYHOCTE 1 BHEPAUMD

1.3.1 PacyerT Ha nNpoOvYHOCTbL COCTOHT H3 CTaAHK OnpeAaeieHud
CCHOBHLHX PAa3MEpPOB DINSMEHTOB H, nNpxM HeoSXOAMMOCTH, MNOBEepPOYHOro

pPacyeTa Ha MPOYHOCTE TRYSONPOBOA3I B UESNOM.



1.3.2 BuSop ©CHOBHNX pasmMepos 3JeMEeHTOB TDYSONpPOSOLCSE
OCYmEeCTBAAETCS NO pPACYEeTHhNM JAaBJEHHID M Tenneparype € Y4HeTOM
XHMUYecKxoll axTHBHOCTH TPAHCHOPTHPYENMOrO BemecTBa.

1.3.3 PacyeTtHoe apasJsenue cJiefyeT »pHHMMaATbL, Kax nRPasBHIO,
paBHbM patoyeny gpaBneHU».

flpy gosbmeHHH BHYTPEHHEro JgaBIASHURA BO BpeMs hefcTaun
npexoxXpaHUTesbHLX ycTpolicts Gosee , 4eM Ha 10%¥ no cCpasHeHH C
patoysin, IJEeMEHTH TPYEONpoBOAa CNenyeT PACCHHTHBATL HA JaBJeHue,
paBHoe 90X aaBsexuus B TpyGornposoae npH MOJHOM OTKPSITHUH
NpeROXPAaHUTeNbHLX YCTpPONCTS.

PacyeTtnHoe pasnenue Ha JIHHHKM HaArHeTaHHs, He 33mMAMSHHOR
npefoxXpaHuTeNsbHIMy YycTpOicTBaMyH, NpHHKMaeTCs HAa BCeM Y4YacTxe oOT
Hacoca (xoMnpeccopa # T.N.D 40 3aNOpHOro OpraHa paBHuM MaAXCHMANL-
HOMY JAaBJASHUPX, Pa3BUBASMONY HCTOYHUKOM.

Bo Bcex cay4vasax BESHYHHA pPacyYeTHOro A_aBeHHA ROJXHA
NPUHUMATLCH He Mexee 0,2 Mia.

1.3.4 PacuyeTHy® TernepaTypy CTEHKY IJeMeHTa creayeT NpPUHHMATH
papHOll paGovyell Temnepalype TPAHCNOPTHPYEMOro BemecTBa NO NPOEexTHOR
RoxyxeHrauuu. llpu orpurirensHod paGoyell TeMaepaType 3a pacyeTHY
TeNneparypy npHHuMaercs ZOOC.

1.3.5 IpegsapurenapHyp pPaCCTaHoOBKY onop AN Ha A3eMHbIX
TPpYSONPOBOAOE CXEeAYST NPOH3BOLHMTL B COOTBETCTBHM C YKa3IaHMaAMM B
MpHsoxeHuy 1.

1.3.6 Bufop anemMeHTOB PlaHUSeBmX COeAMHEeHHN crelfyeT npoBoavUThb
B cooTBeTcTeuM C fipunozenuex 3.

1.3.7 Bufop CHALPOHHBIX H JIMHIOBHX XOMNEHCATOPOB NPOBOAUTCA =
cooTBeTcTBHY C llpusoxeHuen 4.

1.3.8 NloBepoyHst pacyeT TpyYGonpososo® Ha MNpPOYHOCTL ChAeRyeT
BRATONIHATL B CAYYaaX, YKAZaHHSX B pa3gese 7.1, € y4eToM Harpysox #
Bo3neficTeuik, BO3HXA0UX npH CTpoOuTEeNLCTEE, HCTIAITANHN 1
IKCcnayarauuu. BuyTpedHue cunoBre $axKTOpPH B PACYETHLX CEYeHUHX
Tpyfonpospoha clenyeT oOfnpensesasiTh MeTOAAMM CTPOMTeALHON MexaHUuKH
CTEPXHEBHX CUCTEM C yUYEeTOM I'HEXOCTH OYBOAOE M CBapHLX Bpe3oX,
yxazauHexX B [Ipunoxeuus 2. Ko3dduuyeHT NOJaTAKBOCTY MTAMIOBAHHLL
TPOHHUXOB npUHUMaeTCH paBHbIY e anHKue. YcTaHoBReHHARA Ha

Tpy6onpoBoAe apMaTypa PaccMATPHBAETCs Xak HegedopHupyeMoe Teso.



1.3.9 PacyeTHbne 3Ha4YeHHS HArpy3OK fpH OLeHXe cTaTuyeckof u
HEXIMYECKOR nNpoOvYHOCTH CJeAYeT - ONpeAessiTb XaKk npou3BeAeHHe uX
HOPHATHUBHOIO 3HaYeH s Ha xo3¢PuuueHT neperpysxu v, Tuns Harpys3ox
1 po3mellcTBUil npuseseHs B pa3zene 2.

1.3.10 Harpy3xu npu rHaApaBmmvYeckoM YyJaape OnpeylessoTcs B
cooTBeTCTBUY C lipunoxenuem S.

1.3.11 AMnmiTy RSt 8 4acTOTH NyJabcauui naBneHus B TpySonposone
COPEASNSANTCH B COOTBETCTBHHM C pasgeyon 2.2 u [pusoxeHuen 6.

1.3.12 PacyeTr TpySonpoBOoROB Ha BHSPONPOYHOCTbL H3NaraeTyca s
pazgene 8,

1.4 Ycaoexupe o6O3HAYESHHA

AT= [6]/[620] - TeunepaTrypHoili Xo3dduuHEeHT NPOYHOCTH HMaTepHana;
AP - NJCHAAL MONEPEeYHOroO CeveHHs TPySH. Hn>;
A
n

H
,Ab,Av - yxpenjaamomMe MJomand HaxJaaxy, mryuepa H CBapHOro msa,
uuz;
a . a, ~ paanycu HaYaJbHoO# H KOHeYHOH NOJNYXPYIrOBBIX TpPemmMH, MM;
bh - OMPHUHA HAKJIAAXH, MHM;
b - mHpHHa YNJOTHMTENLHOH NpOXNaAKH, HM;
C,Ci,C2 - pUBAaBK¥M K TOJIMHE CTEeHKH, MM;
¢ - CXOpPOCTH 3ByKa, M/cex;
D,D.L - Hapy=Hbil #H BHYTPeHHUA AanaMeTpm TpySnl, MH;
DN CDy) - HOMHHANBHBEH anamMeTp (ycsaoBHBIE npoxoa);
d - Hapy=Hbif auaMeTp mTyYUEepa H AWAaMeTp UeHTPAJIbHOIO OTBEepPCTHA B
3araymxe, MM,
ci.L - BHYTpPEHHMIl AMaMeTp mTyuepa, MM,
do - ponycxaemMbdi AHaMeTP HeYXPEeNJeHHOI 0 OTBEePCTHH, HM;
doq— 3KBHUBaJIEHTHLOT JgHaMeTpP OTBEpPCTHS NPH  HANUYUHH paaMycCHOro
nepexona., MH;
Eo' Et — MOAYJM YMNpPYrocTH B XOAOAHOM COCTOAHHM ¥ NPH PpacyYeTHOR
TemMneparype, Mila;
fi- cofcTBeHHasa YacToTa xoJjefauuii TpySonposoga, lu;
Qp— YacTtoTa Bo3Mymapme#t Harpya3xu, [u;
h - BrcOTa BrmyKJOR 4YacTiH 3arjaymKH, MM,
hv hbz- pacyYeTHHE2 3HadeH#usds BHRCOTH mITyuepa, MM;
1 - MoMedT HHepuMK [OMEePeuHOro CeYeHHs TPYSH npH u3rute, uu‘;

I Ipb~ HMOMEHTH KHEPUHH MNOMEPEeYHOI 0 CEevYeHHs mTYyLepa NpH H3rube u



KpyvYeHuu, nn‘;
kb = xo3dduureHT XOoHueHuTpanuy HanpsixeHui 8 nMarucrTpany oT
BOo3AecTBHSA WTyuepa;

k.L =~ KO2¢PHUHMEHT yBENUYEHUS HANPAXEHHA B OTBOJAAX;

' Kp = XO2PPHUHEHTH rUGXOCTH HIOTHYTOH TpyBh, COOTBETCTBEHHO

fe3 y4yera W C y4YeTOM CTEeCHEeHHOCTH gadopMauuy no Kpasu;

I{cm_h —- aMnauTyna 3PeKTUBHOro 3HAYEHHS KO2POHULUMEeHTA HHTEHCHBHOCTH

Hanpaxeunii, COOTBETCTBYLMEro NOpory ycranaocTti, Mlave;

1 - pacyYeTHAft AAUHA DBASMEHTOB, MM;

L -~ AnuHa TPYSH uay nponera, N;

Lp - AJHMHa TPYGONpoBOAa MexXAZY HENOABHEHBIMM ONOPaMH, M;

Hx,Hy - H3rptapomMe MOMEeHTH B ceYeHuy, Huy;

Mcq - n3ruBGarm MOMEeHT B CTEHXE OTBOLA OT OBaAMLHOCTH, HumM;

Hz - XpPYyTHADpiif MOMEHT B nonepevHoN ceveHuu, Huy;

m — NOroHHas nMacca rTpySonposoaga, KI/M;

m. 0 - H3ruGawmii MOMEHT ¥ ycHJIHe Ha eAMHHUY ANHHH NpoOAOJLHOI O

Ce4YeHHA NoA3eHHOro tpytonposona, H # H/mm;
N - ocesoe ycusue OT AONOJHHTENLHLX HArpysox, H;
Nc, Ncp— PAcYeTHbLE YHCJa MNOJHBX LUHWKJOB HarpyXeHUS Tpy6onposoaa,
COOTBETCTBEHHO BHYTPESHHEI O J3aBJEHHS NJNOC AONOSHHTENbHRE
HArPY3XKK ¥ TOJNLKO BHYTPEHHero gassexHns ot 0 xo P;
Nco, Ncpo— YHCJIa MOJIHLIX UHMKJIIOB Harpyxenust rpyonposoga, COOTBETCT-—
BEHHO BHYTPEHHEIO AJABJSHHA NNOC LOMOXNHMUTEJILHHE Harpy3xH#
H TOJIBbXO BHYTpeHHero gasiaexHus or O ao P;

Ndfﬂcmf YHCJA HUKJIOB HAarpyxeHus TpySonposohaa., COOTBETCTBEHHO c
aMnAMTY 0 SXBUBANEHTHOrO HANPAXSHHS S ¥ € pa3Maxon
xosnetanufli JaBieHUSA APﬁ

[N]‘c - AONycXaeMoe YHUCJHO MOJHBIX LHKJIOB HACPYIXEHHUS NPH BUGPALUH;

n - 4dcso o6opoTOB Bana, O6/MUH,

N, ny, n_.n_ -~ xo3ddruKeHTH 3anmaca, COOTBETCTBEHHO NO BpPEeMEHHOMY

conporTiHpNeHiiw, o npefneiyiam Texy4YecTH, AJ}’HTEJIbHOﬁ
" NPOYHOCTH® ¥ NONIYUECTH;
P, [P], Pp. Py, ~ BHYTPeHHee AJaBJieHHe: pacyeTHoe, JAONycTHMoe, bpa-
Souee u yciyopHoe, Mila;
R ~ paaHyc xpuBH3HM ocesofi aUMHHH OTBOXA, MN;

r - pamMyc nepexona B TPONHHKOBON COSRUHEHUH, HM;



20 20
b R Rb’ Ro.z - BpPEMEHHOE CONPOTHBASHHE U YCJROBMME  npegen
TEXYYECTH COOTEBETCTBEHHO NpH pacdeTHOR Ten-—
neparype H 20°C. Mila;
Rz, Rc - npenenst ANHTeNbLHOU NPOYHOCTH M NOAIYHEeCTH npH pacdeTHoR
Temneparype, Mla;
T -~ pacdeTHaa TeMnepartypa, oC;
To - HavaJjssHas TemMneparypa rtpytSonposoaa, OC;
th, T‘t -~ PUKTHBHNS TEeMASPATYPH MPU pacyeTe BHCOKOTEeNAepPaTYypPHHIX
TpyGonpopoaoe Ha dTanax 2 ¥ 4, OC;
t - HOMHHANBLHAR TOJIMHA CTEeHXY 3JeHeHTa, MM,
t, — HOMMHAJNbLHAA TOJIMHA CTEHKH WTyuepa, MM;
t,, t,, ~ PacueTHme TOMMHN CTEHOX MarucTpai¥ W mWTyuepa npH
pv=1.0 . MH;
tx, tR{'pacquaue TONIHMHE CTEHOX TPpySu u# dacoHHmx gerTtayefi, HMM;
0 - paccrtosHue no NpaAMOd MexAgy HEeNOABHEHLMU ONOpaM#, N;
V - CXopocCTb NOTOXKa B TpybBomnposoae, M/cex;
W ~ MOMEHT CONPOTHBJIEHKA NONEPEYHOro cevYeHua MNpH K3rute, un’;
Xi - cpaosofl daxTop nNpH i—ToM ITane pacyeTa;
Y - pe3yacpTUpyRmEe TeNNepaTYpPHOe nNepeMemeHue nNp¥  pPacCKpPensieHHH
ONHOIrO M3 HEeNOABMIHLIX XOHUOB TpySonposona, MM;

Sva o, — OTHOCHTENLHAR OBANBHOCTHL: HOPHMATHBHAN, AoGasovHas,
pacyeTHast, %;
5m,7m ~ xo3dHuUnUeHTH HHTeHCHDMXILNHY NPOROJALHLIX 4 XOJLHUEBHX HANps-—

zeHult B oTBOAS,

yi - xo3dPUuMeHT neperpysxy aina solgeficteusg i-Toro THUNa;

& ~ xo3dduuueHT pesaxcaudi KOMOSHCIAUUOHHLI HANPAXOHUNA;

Amh;-nusnnanbnwﬁ pacueTHsil pa3Mep CBapHOro msa, HM;

APL - pa3snax i3aMeHeHull aassneHus i-TOoro yposua, Mla;

8 ~ HOMHHANLHLE YIrOJN NOBOpOTa OTBOJLa,., IPaA;

euﬂ eéb, ezb — Yrjas noBOpPOTa mMTyuepa r1npH  NaockoM  Harute,
OPTOIOHANLHOM U3rHbBe 34 XPydYeHHH, rpag;

A~ xo3dduUMEeHT riH¥6XOCTH OTBOJAA;

£ - xo3dPuuMeHT cTecHeHUs gedopMayuid Ha XOHUAX OTBOJAA;

TA - cyuKa yxpenasomx somaae#t, an;

¢ — PacYeTHOoe HanpaXeHye OT BHYTPaEHHEero JabBJeHHs, [DHUBefeHHoe X

HOopHaJanHOol Tenneparype, Mia;
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S_o> Caoi ~ TPHBEZSHHBE X HOPMANLHOR TeMneparype AaMOJUTY s
IXBYBaNISHTHOrO HanNpaAXSHUS MOJHOro UMXAa Harpygedus
i-To% ctynenu Harpyxzeuus, Mila;

O, ~ NpuBeaeHHOE X HOpMANBLHON TEMOEPAaType MaxcCHMasipHAR AaNTAKTYZHA

Hanpazxeuuil npy supauuu, Mila;
{dacv}, [da°v] - fe3onacHas H AONYCXaeHMas aMMOJIHTY AN HanNpsXeHUHA npd
BuSpauuy, Mila;
o — npuBejeHHOe K HOpHMaJabLHON Tamneparype IXBUSANSHTHOR
HanpsaxeHue, Mila;

cguN ~ OCEeBROe HanpazeHye OT AONONAHUTENLHLX Harpys3ox, JIpHBemeHHoe x
HopuansHo$f TemMneparype, Mila;
c&mun- OceBoOe HanpsaxeHye B mryuepe OT JONOJHUTEJIBHBX  Harpysox,
npyUBeAeHHOe X HOpMAasNLHOR Temnepartype, Mila;
{d],[dzoj, ~ AOMYyCXaeHne HANPHXSHHA PH pacyYeTHOR H HOpPMaNibHONR
Teneparypax, Mila;
[d]d ~ JoaycxaeMmpe HanpaXoHUs OJAf YXKPerJsomHX AeTasneH npu#
pacyeTHo#t reMneparype, Mia;
[ci?] - A[oriycxaenasl aMaauMTyda HanpaxeHull npM  ycTaJlocTH npu
HopHanpHol$f Temneparype, Mila;
Ul‘ qz — OXpYyXHLIE ¥ OCeBhe HanpsxeHust B crenxe, Mila;
T - kacarenbuoe Hanpaxeusie B crexxe, Mila;
T pa. e, - Xo3$PHUMEHTH APOYHOCTH IAEeMeHTa, 2INeMeHTa C oTgepcruHeH
¥ CBapHHM mMBOM NPM PacyeTe HAa BHYTPEHHEe RaBieHMHe;
P XO3PPHUMEHT NPOYHOCTU MNONESPEHHOro CBAPHOro mBa [pPH  pacyeTe
Ha JgeficTBie BHEIHKHX MEeXAHHYeCKHMX HAarpysox.
L xO3PPUUSHT HeROrpPy3IXKM MArHCTPAaNH;
x — xo2PdPHUMEHT ycpegHeHUsT XOMMNeHCALMOHHLIX HanpsixeHu;
x, ~ xo23PPHUMEHT pesaxcauuy HANPDAXEHNUH OT OBaANBHOCTH B OTBOLS;
W — NAapaMeTp BHYTPEHHEro JAaBJNSHKA;

w, — Xpyrosasi coScCTBeHHas vyacrtora, l/cex.
X
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2. HATPY3KH ¥ BO3IENCTBHA

2.1 Harpyaxu u po3gefiCTBUS NPH pacuyeTax Ha CTATHYECKYD

U UHKIHYECKYY MPOYHOCTDb

2.1.1 Y4uTrBaeMBe B pacqeTaxXx HAa CTaTHYECKY® H UUKAUYECKYD
fIPOYHOCT, HArpy3K® M BO3ASACTBUA, & TaKkxe COOTBEeTCTBYDIME HM
xoadpduureHTH neperpy3xy npusemeHs B rtacsn. 2.1

Ta6n. 2.4
Cnocosd Roadduurer
Harpyaxu u sozgefictsus
Py Asiic NpoxianKy neperpy3xy
oidp noa- Hang~
BH xapaxkTepyucruxa
A i P P aemHpst | SenHot
NocTostudRe coScTBeHHl Bec Tpy6o-
1 nposoja M ONHPALONXCSH + + 1,1
Ha Hero KoHCcTpyxuui
2 BeC H30JAUVH + + 1.2
3 BeCc ¥ JaBJeHHe rpYyHTa + - 1.2
npeASaApKUTEeSbHAA pPacTAX—
4 xa Tpyb6onposoixa, HATSr _ + 1.0
YOpYrux onop, TpeHue B ’
onopax CXoJbXeHUs
5 BHYTpPEHHEee japJye 0
InutencHme yTP Japjerae * + 1.
TeuMneparypHuwe apedpopmua—
6 + 1.2
U
T H
7 eMneparypHest nepenan + + 1.2
B CTEeHXe
8 BEC TPAHCHIOPTHPYENOTroO + . 1,0
BemecTsa
9 BEC OTJNOXESeHUH 4 XOH-— + + 1.2
AeHCATA
c OB - 1.4
XpaTxo- i? B:irOB:: - : 1.4
BpeEMeHHLe P >
fIp¥ CTPOUTENECTBE U
iz + + 1.0
MCIIBTAHNAX
Ocofue pa3pymesue otopyrno-—
13 }epanua, raapapanMyeckuft + + 1.0
yAaap
fipunedanusa: 1.3Hax “+" o3HavaeT, 4YTO HACPY3K¥ ¥ BOIASHCTBHA YUHTHI-
BAaNTCH B pacyere Ha MNpPOYHOCTL, 3HaK "-" = HEe y4YUTH-
B3©OTCH.

2. Ecn¥ TpySonposoa NOABEpPraeTcia IHAPABIHYSCKHM HCIIN-
TAHUAM, TO NPH OLUEHXE BECOBBX HArPY3OX YUHTHBAYOT
Maccy BOAH.

2.1.2 Nosepoydsdt pacuyeT TpySonpoeBozma, €CA¥ OH NPOBOOUTCH,
OCYMEeCTBAAETCA XAaKX HA NOCTOAHHBE ¥ JIMTENLHWE HArpy3xu c midpamu

1-9 B Tabn. 2.1 C(pexun TNAHD, Taxk ¥ Ha Ha JonoaHuTe pHOE® BO3ZeicTExe
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XPATKOBpPEMEeHHLX ¥ OCOBHX Harpy3ox ¢ mdpanu 10-13 8B radan. 2.1
Cpexum NAKOHD. Nosepounsdt pacuyeTr NposBOAYTCA. Xax IpaBqiIo, AAs
pexuna [IAH. HeoBxoaumocTs pacyera pexiina [IJIKOH, xax ¥ Bm60p THROOB
XPATKOBPEMEHHEX 3 OCOSLIX Harpy3ox 3 Tatn. 2.1, onpeaengeTcs
npoexTHOl opraunzauuedi. CoorsercrTeEyormye pexmunan [IAH = NIKOH
XpPUTEepUKH MNPOYHOCTH JaHW B pasgene 7.2.

2.1.3 HopMaTHBHLBE HAarpy3KM OT COSCTBeHHON Maccw TpySonpoBoza
¥ M3ONSUMH OOJNYHH ONpenesiiThCs Ha OCHOBaHMK CTaHZapTOB, patouux
qeprexe#f ¥ NAacnNOPTHHX AAHHHX [0 HOMUHAENLHLM pa3HepaXN.

2.1.4 HopraTuBHBE HArpy3Xy OT MACCH M JaBJEHHS FPYHTa  JOAXHA
oOnNpefesNsiTbCS pacyYeTOM NO NPOEKTHHM pa3MepaM M AJOTHOCTH I pPYHTa C
yderon €ro BJIaXHOCTH.

2.1.5 HopumaruBHE® Harpy3xy OT [PeABAPUTEIILHOIO HATAXSHUS
TPYSONpPOBOAA, PaCTAXKM XOMNEHCATOPOER M HaTsra YOpyrix onop
onpeAesassOTCA npoexroM. B onopax CXOJILXEHUA npy OTCYTCTBHH
AOCNONHHTEALHBIX A[3HHEX JONYCXAeTCH NPHHUMATL BeXmyYudy Xo3dd. saumenra
TPEHUA MeTanna no Mertaany pasHoll 0,3.

2.1.6 HopnaTtupHOe AaBsieHue TPAHCHOPTHPYEMOrc BemecTBa paBHO
pacYeTHOMY AaBIEHHD.

2.1.7 HopMaTusHme HArpysxs oOT TeMIepPaTYPHBIX Aedoprauuii
ONpeAeNsA»TCHA NpoexTOoN no P23HOCTH paGoyeft TEeMneparTyps 4]
cpefHeMecsiNHOR TeMnepaTypl HapyXHOro BO3AyXa, npHHuMaemo#l no CHull
2.01.01-82 pas Mecsua, xorzna duxcupyercss crarHdyecxyu HeonpegeaxRHas
cucTenMa Tpysonposoaa.

2.1.8 Hoprarumsutsi nepeman TeMnepaTyp noO TOJAIMHE CTEHXH U
BHEBAHHBIE MM TEeNMNEePaTYPHbE HanNpAXeHHs YHYHTBBANTCA TOABXKO JJS
TPYSONPOBOAOB BLICOKOro naBneHusi. HeoSxoaunMocTs ydeTa HanpsxeHudt or
HePABHOMEPHOr 0 PAaCNpeneNeHuss TEeMNEepaATyp NO TOJAINIH® CTEHXHM Kax Ha
nepexoAHbX, TaKk M HA YCTAHOBHBEEXCSI TEMNJOBLX pexiMax pasoTw
TPyfonpoBoAa onNpeAeNsieTCS NpPOexTHOo! opraHu3auiefi.

2.1.9 HopmMaT#BHY Harpyaxy OT OTJOXeHHIl ¥ XOHAmeHcaTta crenyer
onpeaensiTs no orpacaesoll HTHA.

2.1.10 HopmMaTuBHY® CHEroBy»® HAarpysxy Ha e aMHuLY AJBHB
FOPU3OHTANLHONK MNpPOSXUMY HAA3IEMHOro TPpyGonmpoBosa crepgyeT OnpeAendTh

no dopmysne:

e}
H

0,45,(D + 2t ) CH/m, ¢2.1>
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raAe Bec CHEerosoro noxposa So Ha ezuuuly naomans B xlla HaxoauTcs no
CHull 2.01.07-85, D~ nHapyxumii anameTp TpyHonposoasa, t, - HopmaTum-
Hasl TOSIMHA HIOAAUMOHHOIO ROXKPHTHSA.

2.1.11 HopMaTuBHY® BeTPOBY® HArpy3xy Ha e nuHuny ASHHB
Han3eMHOro TpyGonpososa, acificTsyomyr nepneHAUKYJNSpPHC e€ro ocesoi
BepTHXKaJNpHON NAOCXOCTH , CJeAyeT oOnpelnesdaTes no dopuyne:

Q.= (Watc+ Wdy“))(D + Zti“) CH/MD, (2.2)

rae cTarHYeckymo wstc H AHHAMHMEeCKYD den COCTAaBJAOIHE BeTpPoBOXR
Harpysxy B xlla crneasyer onpenensts no CHull 2.01.07-85, npuuen
NOCNegHAA BEeJMYUHA HAXOMUTCS Xak AN COOPpYyXeHHS € [OCTOSHHONR
XeCTKOCTHEO, PAaBHOMEPHO pacrnpelfeNeHHON Maccoll ¥ nMocTosiHHON muprHOR
HABETPEHHO NOBEepPXHOCTH.

2.1.12 HopnaTupHLE HArpy3xu, BO3HMKAYIMEe NpH CTPOUTEALCTEBE X
KCHNTaHUARX TPYSONpPOsoAa JOJXHN ONPEelSeNsITLCH NPOEXTOM B 3ABHCHMOCTH
OT cnocofa NPOKRBOACTEBA PaABOT ¥ METOAOB HCOMTAaHMIA.

2.1.13 Harpy3xu 4 po3zeficTBUs, BH3ILBaceHLEe pPe3XUM HapYHEHHEH
HOPMANLHOrO pexMMa 3IKCIUIYaTauuu, Hanpumep, nonoMxoif o6opyrnoBanus
u cpafaTnBaHued aBapuiiMmx ycoTpo#cTs, CleayeT yYCTAaHaBAMBAaTL B
npoexTre c y4yeroM ocoennocTel TeXHONOr ¥YeCcKoro uy¥xnia
npou3sBoACTBAa. Bo3HuXawmye npE 3TOM HArpy3xs, B TOM dYHCae OT
rEAPaBaKYecKoro yAhapa, OnNpeneysoTcda ChHeuHasbHuMy pacueTamu. B
MACTHOCTH, Harpy3xu oOT rUApPaBANYEecKOro yaapa HaAXOAATCHA B
cooTeeTcTBuM C [Fpunoxenyuem S.

2.2 Harpy3xy ¢ BO3Je#ACTBUN NpH BUSPaLHH.

2.2.1 Harpy3sx¢ b1 BO3RERCTBUH, grE3sEBarmme BUSpauun
TpYySoOnNpoBoAOB, DPA3ASAAOTCSH Ha TPY [FPYyMrs:
ad) MeXaHH4YecxHe BO3JedCTBUA Ha TPYESOMpoBOA CO CTOPOHM OBO0PYAOBAHHMSA

¥ ONOp, SLHIEBBAHHLE HEeYPABHOBEIEHHOCTLR ABHXYIMXCS MacC, nospexneHMen
noaAmnHIXOB ¥ T.R.

6) HecTauWOHapHMNE rugpoaYHaMu4Yecxue BozageficTBUS B pesynsTaTre

- nysascauu¥ AaBsEeHHS HA BXOAEe B TpPyBONposBOA OT XOMAPECCOPOBs H

HaCcoCcoB,

- npoxoxAeHus No cucrtemMe asyxdpazxoff cpenw, ocobeHHO, B NPOSKOBOH
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pexuiMe,

~OTPHBHLIX TedeHud 33 HMeCTHLMM CONPOTHBIASHUTNHK, XABUTAUHK H np.
B) AaxycTH4YecxHie xonefanust pafouero BEEecTEa TpyGonpoeoaa
(BrHyXAesHHNE NPOAONLHNE XOJeBaHus Cpend.

2.2.2 AMNIUTY AN BO3Syxrapmux BHSpayuy Harpy3ox ¥ sos3zaeficrauft
ONpEeneNsAPNTCH PACYETOM UK KIMEepPeHMSNHE B Npouecce NyCcXo—-HanaanouHbix
pasoT ¥ 3ak3awTCH B Buxe nepedNemeHull uau Byemmux cun.  IIpy  ouenxe
HeCTAUKOHAPHEX IUAPOAMHAMUYECKHKX BO3xeficTBuil cilenyeT paccHMatTpuBaThb
cedenys Tpy6onporoga, rhOe  TPOMCXOAAT U3NSHEHUN BeJUYHHL b
HaNpaBNeHUR CKOPOCTH NOTOXA.

2.2.3 CnexTp YacToT nyascauuii, reHepUpyeNMstX IopmHess™MH U
UeHTpoSexXHsM MamiHaMu, onpeAensercs no dopMysne:

_ {imon
rae i= 1,2,3... — HOMEp TapMOHHKM, n - HHCJAO OGOPOTOB BayNa B MUH.,

m - YMCJO UHIHHAPOB MOPHHEBHX MHJIK YHCJO JIONATOK USHTPOGeXMHIX HarHe-
TaTEeJNLHBIX MAaNDIH.

2.2.4 Ecuyt BO3GyauTENSMH NyNbCaUUAE B TpyBSOonpoBoAs SABASKTCSH
MECTHME IMAPABIMYECKUe CONpPOTHBIEHMsI, TO [raHepHpyeMas npu 3ToM

4yacroTra onpepensercs no dopMyne:

£ =(200+500) -+ , €2. 48>
ip Di
rae ¥ - CxopocCTh noroxa, D;‘AHaHETp CYZX2HHA B MECTHOM CONpoTHBAS-
HYsE.

Ins oavsoYHuX nperpaxy s dopuyne (2,40 npHHMHAETCS MMUHHMaNLHOS
3HavyeHHe HYHHUcAeHHOro xo3dduumrerrta pasxoe 200, [IpH  oTCyTCTBUM
HECTHOrS CYIXTEeHUR CnpaRKas TpySad YUCHAe HH ik xO3PPUUKREHT =}
dopuyne C2.4d npuHuMaeTcs pasHsm 500.

2.2.3 Bss Tpyfonpopoaos © AgByxX$a3sHuM  padSo4dun BemecTBON
crenyeT Y4UTHBATS BO3IMOXHOCThL NOSIB IeHUS rUAPOAMHAMUYECKHX
BO3IMYymeHHUi, OCO6eHHO ONY TUMBEX 8 npobxoroM pexine.
AMONUTY QHO-YACTOTHLE XAPAXTEDPHCTHKI HECTAUHOHAPHOIO Bo3nedcTEHUA
AByx$a3HOIr0o NOTOKA HA MECTHHRE CONPOTHUBIASHMSN AOJAXHN ONPEegesAThCH
nNpH NyCXO-HANAJOYHHX PafoTax MM NPeABapPHTSILHLAMNN PacYeTaMH.

2.2.6 Ipu npoexTHPOBAHKY CJefgyerT YYHTHBATHL BO3MOXHOCTDL
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BO3HHKHOBEHUS PEe30HAHCHLIX AXKYCTHYECKHX xose6GaHui npy CcoEIMMIeHHUH
3HavYeHui 4YacToOT IUAPOAMHAMKYECKHX Bo3Mym=xHuil no n.2.2.3-n.2.2.5 #
YacTOTH COGCTSEHHDbIX xoneGaHui cpean B TpySonposoae.
AMODAMTYOHO-HACTOTHHIE XAPAKTEPUCTHRM axycTHYecxux xoneSauull zans
CHOXHBX TPYSONPOBOAHLX CHCTEM ONPelalsinTCA PACYHeTOM MKW B npouecce
NYyCXO~HaNaROYHLX PaboT.

flpuinevanne. CoSCTBEeHHYD JacToTy AKYCTHYECKUX xoneCanuit

TpySonpoBOoAa MOXHO AN NPAMOJMHEelHbX Yy4YacTkom oOnpelensiTs

no
dopMynam:
- AN8 TPY6HN C aKyCTHYECKH OTKPHTHMY HIM 3aKpHTHMH XOHUAMH
- 0,8ic
fip- T . (2.5)
- AN TPYSH C ONHHM AKYCTHYSCKH OTXPHNTHM XOHLOM
_ 0,25(2i-1)c

rae i=1,2,3..., ¢~ cCXxopocTs 23BYXKA B NM/cex, L - aAnxnHa TpySm B M.
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3. HNONYCKAEMHE HANPAREHWSA

2.1 Jonycxaenoe HanpaxeHuue [C] napu pacuyeTe COEAHHEHHH u
2eMeHTOB TPYBONPOBOZa H3 CTAaTHYECKYY MPOYHOCTL CaeldyeT NPUHMMATE
no dopuyne:

R R R
> = < ] €3.1>

R
: 0,2
{o]l= min [ T s T s 7T s T
n n n n
Y b = c

MpumMeyvanye. Jaa aycTeuuTHOA XpOMOHMKEeNeROl CTanid YCJOBHLE npeaea
TexydYecTH onpegesseTcs MNpH ocTtaTo4yHoi gedoprauuu 1%.

3.2 Ko248fuumueHTH 3anaca nNpoOYHCCTH [IC BPeMeHHOMY CONPOTHBASHHIO
nb'
COOTSEeTCTBEHHO PaBHL

npegeslay TEKY4YeCTH ny. ANKTEAbHOR NPOYHOCTH n U NOA3YYECTH n
d e

n=n=1,5, n= 2,4 “ n=1,0 3.2
Y z b e

Mpunevanuue. Jdna ayCTEHUTHOH XPOMOHMUKEJEBOH cCTanu nb= 3,0.

3.3 ipy pacdeTe gevaseli Ha  DeficTEMe  HapyxHOro AaBaAeHHA
LONYCKAEeMOe HAaNpaAXeHHe C.2AYET yMeHdbIMTb B 1,2 pasa.

3.4 JonycxaemMse H2a2nPAXEHMST AR MApOX  CTand, YKa3aHHEX B

Tagn.3.1, cregyeT onpege. ATk no $opuyne

(s1= (6°°14, (3.3)

20
roe [o° ] onpeaenAeTcs B COOYBeTCTEMHM € M.f.3.1 u 3.2 c© yyeron

20 20
MEXaHMHECKUX XAPaKTEPAUCTHK R 2 ¥ R .

AT= Pp/Pv ~ TeMnepaTypPHbII KOI$IMUHEHT, CNperenmsemsyt no [OCT
356-80 # yxﬁsanﬂb& s Tabn.3.1.
Moumewanue, [pi oToyToTsMu 2 Tagn 2.1 Heocfxoguwmoll maprd  cranu
TennepaTypHuil ro3fduuneHT A& ONPeI2RASTCA M3 $opuyser C(2.2), rhe
(c] u {(o°°] naxonartca no dopmyme (3.13.
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Tatn, 3.1

PacyerHass Tennepartypa CQC) LU cTand Hapok Texn:ga-
TYPH
cr3 15XSM 12X1M0 121 isxM Y
10,20.25 18X1M0 08X18H10T UMeHT
10r2,097X opaxisHi2T
10r2Ct 08X22H6T Ar
16rc,17rc 12X18H10T
17r1C 12X18H12T
no 200 1.0
250 325 320 320 300 0.90
300 390 450 450 400 0.75
350 430 - 490 480 0.66
400 450 510 S00 520 0,58
425 470 520 S10 S60 0,50
43S 490 530 - 590 0.45
445 500 540 S20 610 Q.42
455 510 550 330 630 0.36
- 520 560 - 640 0,33
- 530 S70 5S40 660 0.30
- 5S40 - - 675 0.27
- 550 - - 620 0.23
- - - - 700 0.20
apu beqeitee 6 06T 356 &
fipuMevanua. 1. Yxasanupe B Ta6n. 3.1 MAPKH cCTanas ! COOTBEeTCTBY®T
cnegywomMM craHaapram: Cr3 - OCT 380; 10, 20, 25 - [OCT 1050;
10ra, 1SXM - roct 4573; 10raci, 16rc, 17rc, 17ric - TOCT 1928Bi;
15X5M, 12XiMe, 1SXiMe, 12MX - I'OCT 20072; O08X18H10T, O8BX18H12T,
08X22H6T, 12X18HIQOT, 12X18H12T - IoCT S5632.
2. Anm npoMexyTOWMBIX 3HAYEHHN pacHeTHsX TeHnepartyp

BE MUY KUHY AT clexyeT onpelessiTh UHTepnonauueit.
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4. OCHOBHHE JOJIOREHKA [0 BHBOPY TOJIMHH CTEHKH
4.1 KoadpduusenTs! npovyHocTH

4.1.1 lipu pacdeTe 3NeMEHTOS, KHEOOMX OTBEPCTHR WAM CBapHne
mBN, CJAeAyeT YHYHTHBaTh XO3PHUKEHT NPOYHOCTH, nNpHHMMaeMsBl paBHuM

HauMEeHbmENY ¥3 3HaveHuil P, H LA

v= minle,, ¢ 1 (4.1)

4.1.2 llpu pacyerve GecmoBHLX 3JeMEHTOB 63 oTBepcTHi Ccraeayer
npuHuMaTL o= 1,0,

4.1.3 KoadduuneHT OPOYHOCTH CBAPHOro msa p, AN CTHXOBBX
CoeqUHEeHUdl U3 BCeX HapOoX CcTasM, BXJANYAd XPOMOMOMHOASHOBaAHAAMEBBE® W
BHICOXOXPOMHCTHE® HEaYCTEHUTHBE NPH TeMneparype a0 510°C. ciaeayer
NPYHBNATL PABHBM:

— 1,0 npyM rapaHTH¥ ero pasHonpoyHocT® # 100%-HoM xOHTpONEe mBa
Pusuyeckunu meromamu d(pamdorpadrdecxyM, YILTPaA3IBYKOBMM MHIAX UM
PaBHOUEHHbBMD ;

- 0,8 - pan BCeX BUAOB 3JNEKXTPOCB3PXH# MNPH XOHTPOJE mBa He MeHee,
yeM Ha 10% ero AnHHH;

- 0,7 = ans BCeX BHAOB IJEeXTPOCBAPKH MNPpH KOHTpOJNe mBa Ha MeHee 10%
ero IusMHu;

- 0,6 - mna ras3onpeccoBoif CcBapx#, B TOM YHCAEe AN BOJOras’o-—
nposoAHrX TpyS no 'OCT 3262.

4.1.3.1 Jins cBapHIX CTHKOBLX CoOeAHHEHUT u3 XxpouoOMOAXSASHO—
paHagHennx C12XIMO®, 1SXIiMO u T.M.D ¥ BHCOKOXPOMMHCTSIX HEAYTTEHHTHLIX
C08X13, 12X13 #u T.n.d cTased npy¥ TeMaepaTtype DIKCnAyaTaudu cCcanme
530°¢ 3xnaveHusa xol3¢duuuerHTa npovHocTH no n.4.1.3 crenyeTr yHHOXATL
na 0,7 HezaBHCHNMO OT O6beMa XOHTPOJS.

flpu rTeuneparvypax orv 510 xo 530°¢ xOo3PPUUMEHT NPOYHOCTH mBa
onpefensteTcs JAUHEeHHBM UHTEepnoNMpPOSAHHEH.

4.1.4 Ana Bcex Mapox cranu xo3PPHuUMEeHT OPOYHOCTH YriaosBmxX H
TaBpOBLX COSAHHEeHHR cyeayeTr npHHHMaTL pasHM 0,8 npu  100%-Hon
KOHTpOJe mBa fu3uveckuM¥ MeTOmamMu 3 paeHmm 0,6 — BO BCEX OCTaNbHBIX
caydasix.

Ans HaxNecTO4YHRX coeauHeHu#l xo3dduusieHT nPOYHOCTH CBApPHOrO
mBa clexyer NPpUHHUMATL He Gonee 0,6.

4.1.5 Jlonycxaercss nNpuHHUMaTL APYyrue 3HavYeHus p, © yueron.
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ycroaui 3XCRAyaTauuy H noxasareneit xadecrsa 3NeMEHTOB
TPYSONPOBOLOS.

4.1.6 KoaddprumeHTH NPpOYIHOCTH YKPENASHHMX OTBEpCTHit pd onpene-
JKPTCH B COOTBETCTBUKM C pa3zzenon S.4.

4.2 PacueTHas i HOMUHANLHAS TOJIMHL CTEHOX >SJEMEeHTOB

4.2.1 PacyeTHy® TOJMmMMHY CTEeHXH tl 3neNeHTa Tpy&onpososa
caeayeT BMHCAATL no fopmysnan pazgesoB S U 6.

4.2.2 HoMuHANBHY® TONIDIHY CTEHKH INEMEHTA CREeXyeT OnpeiessTb
© ydyeroM npubaexy C, HCXOAA U3 YCIOBUS:

t z t‘ + C (4.2)

C ORpyrJeHHer Ao Giuxaliipeft Sonbmell TOMMHLE CTEHXH N0 CTAHAAPTAN M
TEXHUMECKHN YyCnoBHaAHX. JonycxaeTCs OXPYrieHue B CTOPOHY MeHbmed
TONDHHN CTEHKY INEeNEeHTa, €CJHM pa3HHila He npesmmaer 3%.

HoxunanpHaa TONIMHA CTEHKKH TPYS B 3aBUCHHOCTH OT HAPYXHOrO
avaMeTpa D nosaxHa 6MTh He HuXe 3HaveHuli, yka3aHHBX B Tacén.4.1.

nM Tagsuua 4.1
D =18 =45 =89 =133 159 219 273 =325
Haumenpmas Ho-} 1,5 2.0 2,5 3,0 3.5 4,0 4,5 |5, HO He
HUHANBHAA TOJA~ Menee
mMHa CTEeHKH Dr140

4.2.3 MNputasxy C creayer onpenensts no $opmyne:
C=C + C_, 4.3
1 2

rne C1 - TexHoJjoruvyeckas npucasxa, NPHHMMAEMASs DPABHOR MHHycoBOMY
OTKJIOHEHHI0 TONIMHE CTEHKY NO CTAHA2PTAM ¥ TEXHHUECKUM YCROBHAM;

Cz ~ npu6aBxa Ha XOpPpPO3MY M WHW3IHOC, NPHHKXMaeMas NO HopHaM
IPOEXTHPOBAHUA HJM OTPAC/SBM HOPMATUBHEM JAOKYMEHTAM C YYEeTOHM
PACYETHOrO CPOKa 3XKCNAYATAauHn.

4.2.3.1 Ins TpyS—3aroTOSOXK,lUCHNONLIYEMHX ANA I'UEKH OTBOMAOB Ha
cTaKxax, npuéaexa C1 PaBHa CYMNME [AONYCKOB HAa HMUHMMAJLHYX  TOJMIMHY
CTEHXH TPpy6n-3aroTOBXK U MaXCUMaJbHOe yTOHEeH|e npn ruéxe.
flocne nuas BesHYHHA npy OTCYTCTBUH creunsabHbX yxasaxuuit
onpeAensieTcs prpaxenuen t/(1+2R/D).
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4.2.3.2 Ims gervanefl TpySonpoBOAOB, MHNOJYHaeMbX CsBapxoft u3
TpYS C(CEeXTOPHLE OTBOAN, CBapHHE TPOHMUXH H T.n.D npubaexa C‘ paBpHa
AONYCKXY Ha MHHHMAJMLHYO TOJNMUHY CTEHKH TPYySH-33IOTOBXKH.

4.2.3.3 Ina meranell TpySONpoBEOOOB, HIrOTaBAWUBAEHLX H3 TpyH
nyrteM ropsiyero ¥ XoJgoxpHoro zedopMupopaHusi, nputasxa C‘ pasHa
Aonycxy Ha MUHAHAIBHYD TONOMHY CT®HKH, yXxasaHHouy B8

COOTBETCTBYOIMX A3HHHM AeTAaJsAM TEXHHYeCXUX yoloBUAX.
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S.PACYET HA NPOYHOCTb TPYE H QACOHHHX HRETAJIER MOX AEACTBHEM
BHYTPEHHET O JAABJEHHA
5.1 TpySu

5.1.1 PacyeTHy® TOMmHY CTEHKH TPySH creayeT OnpegsenaTbs no
dopuyne:

- PD
*a® Zple] ¥ F (5.1)

uax c ydeton dopMyss €3, 3D

BP0
29[62°]A1+ P

” (5.2>

Ecau =3amaHo ycrnoBHoOe HQaBieHue Py. TO TOoJmMHa CTEeHKY TpyEn
prMucageTcR no dopuysne:
PyD
YT zor o (5.3
2e{c”" "] + P
b4
5.1.2 JonycTuMoe BHYTPEHHEe [aBJeHHEe CaeAnyeT BHMHCIAATL o

dopuyne:

2{*° 14 p(t-C)
(P1= (5.4)
D-(t-C)

5.2 Orsoan

5.2.1 Jdna rHyTsx orTeBoacs (4ept.S.1lad 8 TpySonposogax,
YAOBJASTBOPAIMX YCHOBUsM n.7.1.5 u n.7.1.6, pacyYeTHYO TOJmHHY
CTeHKU TPYGH—3aroroBKy Ctaz) cneayeT onpeaensaTb no n.S.1.

S.2.2 Ana rHyTeX oTBOZOB C(4epr.S.1a), noanexamMxX nposBepxe Ha
NPOYHOCTb B COOTBETCTBHM c n.7.1.5 u n.7.1.6, pacyeTHYnO TONMMHY
CTEHKH TPY6H—-3aroToBKy crenyer SOMOJHUTESIBHO YBEAHYUTL B
3aBHCHMOCTH OT PACYETHOHR OBaNBLHOCTH [ONEPEYHOro CeYeHUd a, no
dopuyne:

t = k“t‘ ¢5.5>

R

rae xo3dduuneHT k1 ONpefeISeTCR H3 BHPAXSHHA:
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)

K, = 0,17 + ¥ 0,03 + q&&(mg/lOO)(D-tR)/tR (5.56)

flpy (D~tx)/tg>30 nocneAHAR BeAKM4HHa NpHHHMaeTcH pasHou 30.

Ecau k1 no dopuyne (S.61> okassBaercss MeHbme 1,0 , TO npuHHMaeTCH

paessm 1,0.

5.2.2.1 PacyYyeTHY®O OTHOCHTEJAbHY® OBaNBHOCTE o creanyer

cnpegenATe no dopuyne:

a=a + a ¢S.72

2xadeHue HOPMATHBHON OTHOCKTENLHONR OBANLHOUTH

o= 2000(D,, 1 ~Dyin)/(DperstDonin) ]

ADUHUMASTCH 7O CTAaHAAPTaM ¥ TeXHMYecowWH¥ YCIOBMEM HA&  KCHKPETHIS

oTBOLtl. JO6aBOYHYW OTHOCHTENbHYI0 OBAaJILHOCTDL a_=6,0% creryer
A

OPUHHMATL AN OTECHOB, MNOJAYHEHHLX B YCJOBHSX CTeCHeHHCHE rusSxu (=

pPy4Ybe, € SOPHOM M T.n.2. Be eBCcex oCTanbpHiX cay4dasdx, 2 ToM dHcae
591 OTROACE, NOJNYYEHHLIX CBOSCAHOH ruHEXKoffi © 20HaNbHEM Harpesod
TOXaMY |anICoXOR YacTOTHI, AOEBBDQHSQ OTHOCHKTRJISHaA OBaRNBLHOCTER
MPpHHHMAESTCS PAaBHCOH HYyJno.

S5.2.2 PacyYeTHYO TOAMMHY CTEHKH 6SCHOSHLIX OTBO0A0E C NOCTORHHOR

-

$ CTSHKHM )= nonepe~HOM CTRYSHMY caenyeT oanpefesdTe no

3 31

o

QAMH

5]

dopmyn

1]

t_ =k t ¢s. 82

R/(D-t > Ce.2.0 ] 1.5 1,0

kz 1,00 { 1,15 1,30

lpumMedane. SHavsHUES kz AJR NPOMEXYTONHBIX 3Ha4eHud R/(D-t O creay-
R
eT onpena2ndAT: NUH2HHON UHTSpnonAuued.
S.2.4 PacHeTHyKX TOMDMHY CTSHKH CSXTOPHEX oTs040B (4epT. 5. 16D

crenyer onpeaensTe no fopuyne:

t =k t 5.9

o
llpunevanue. CexXTOpHBIE OTBOAN C YriaoM cxoca 6> 15 AonycxaeTcs

NPUMESHATS TONLKO 8 TPYSONpPOBOAax, PacoTamwmux B CTATHYSCKOM PeEXMMEe
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¥ He TpeSy mMX nposBepKy Ha UUKAMYECKYD NPOYHOCTL.
S.2.4.1 JAnst orBOoAOB, COCTOSOIMX M3 NOJYCEXTOPOB U CEXTOPOB C

o
yrion ckoca 6 < 22,5  BesaMyHHA ks onpegensaerca no dopuyne:

4R - D + t,
K=z —m———— = €5.100
® 4R - 2D + 2%

fIpx yranax cxoca € »> 22.5° xoa3dpduuvenrt ks NMOACYHTHBAETCH 0
dopuyne:

k3= 1 + 1,25tg8¥(D - tn)/Ztn ¢S.115

5.2.5 B pacyerax WTAMNOCBAPHHX OTBOAOB caenyer
PYXOBOACTBOBATLCS CJieAYyOIMM:

- NpH PaACHONOXEHHUY CBaPHHX NS0B B NAOCKOCTH H3ruta (4epr.S5.18d
PACHETHY TONIMHY CTEeHXK CAeAyeT BLMYUCARTL no dopuyne:

tn4=kstn/pv ¢5.12>
- 0Op¥ PAacHoNOoXeHWK CBapHLX WBOB M0 HeldTpansHoRl JSITHUU

C4yepT.1r) pacueTHY® TONIMHY CTESHKHR crneanyer onpeAenaTs 1 3-1.4
HapSoabmee U3 ABYX 3HaYeHul, BENUCISHHHX no (opMynan:

tns= max [ ta/pv, katn ] - (5.13)

MprumMevanne. B wrpaxexuax S5.12) u ¢S.13D 3HavYeHHe tn

onpeaeaaerca no dopuynanm n.S5.1.1 npu p= 1,0 , a BeaAHUYHHA ka- no
dopuyne CS5.101.

5.2.6 JonycTuMOoe BHYTPEHHEee JaByeHMe B OTBoOZLax chenyeT

onperennaTs no $Hopuyne

20" JA_p(t-C)

K (D-(z=C)1 °
K

{P1=

(5.14)

rae xo3dduuueHr k.L CHAeAYEeT ONpPeresnaTb no rasn.S.2
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Tagmina 5.2

MHyTete oTBOAB Mporaxuwe| CexTtopHbE firadnocsapHue OTBOAN
¥ mTaMno—-|{ OTBOAN
no n.S.2.1|no n.5.2.2|sanHne yepT.S.18| 4epT.S.1ir
OTBOAM

-1
wax (k,,¢ "]

k1=1,0 k,_ no dop- k,no Taé-| k no @op-l ks/pv
rae ks-no dopuyne €5.100

Myne €S.6) |auue S.1 [nynamcS.10
HaHCS. 110

5.3 Nepexonn

5.3.1 PacueTHy® TOSIMHY CT®HKH fepexXonos, HTAMIOBAHMHLX K3
TPpYS HIM AMMCTOBOX CTasMH, cledyeT Onpegensits KaKk AN TPy6 Goabmero-
AsaMeTpa B cooTReTcTBMK C© n.5.1.1.

S5.3.2 PacueTHy® TONMHY CTEHKH nepexonoB THNA KOHUYECKHX
oBevaex (4epr.S5.2) creayeT ONpeReNSiTL no $opMyNam:

ty = o 5.15
ra CS.15>
° ZP;Afidzolcosa + P

na

PD
t = Y
RS

ZPvfdzo]cosa + P (5-16)
Y

Mpunevanne. Qopnymt (5.133 ¥ €5.160 npumenums, ecmu

Q
A

O
157 u 0,003=< tna/(D~2tR°) < 0,25
HAK

< 45° , 0,003=
o = 45 3% t,/(D-2¢_ ) < 0,15 4

d-2t 2s8ina

2 o LT e e ——
- =1 (1 + ¢ -

D-2%pq Yoo ne’ (D-2%, ) 1ot/ (D-2¢ )

5.3.2.1 Yrosa HaxsnoHa oSpaaynmEﬁ o caeny
er

dopuynam: BLHYMUCARTL nNO

AN KOHUSHTPHYECXOrO Nepexolla Cyepy g 2ag

a= arctg D - d
2L
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ANt IKCUEHTPHUYECKOro nepexoga (4ueprt.S.26)

- d

az arctg D 71

S5.3.3 JlonycTunoe BHYTpEeHHEe JMABJeHWE B NTAMIOBAHHLX NepeXolaax

srMucasiercs no dopmysne €(S.4), a B nepexorzax THANA XOHMYECKUX ofevaex
no dopuyne:

2cd’°]A,p (t-C)cosa
{Pl= A (5.17)
D-(%-C)

5.4 Tpofiunxu

5.4.1 PacyeTHY© TONIMHY CTEHKM Marucrpaisd B TPORHUKOBLIX
coe AMHEeHUAX C4epT, 5. 3D creayer onpenensTs no fopmynam:

= PD
tna' <35.18)

ZpdAtw"} + P

WA

P.D
t 4 (5.19>

RG ™ 20
2;2(6 ]+ Py
S5.4.2 PacyeTHY® TOJIMHY CTEeHKH mTyHepa cieAyeT oOofnpejesnsitTe B
COOTBETCTBHY € n.5.1.1.

S5.4.3 PacyerHsif xoadduumeHT NPOYHOCTH HArUCTpam ciaeayer
BRNMUCAATE no fopnyne:

2 A
P = T [ 1+ ] (5.20)
1.75 + —_— 2(t-C)Y (D-t)(t-C)
Y (D-t)(t-C)

rae t= tn7+ C ; ZA= Ab+An+AU'

fMpurMevyanue. JIpy onpexesieHun A niomafne HAMNJABJISHHOID MeTaJjna
A gonycxaeTrcss He YUYMTHBAaTh.
w
S5.4.4 Jns OTEOPTOBAHHBIX OTBEPCTHH BMeCTO d. ciaeayeT npuduMaThb
RS

BEJIHYHHY d°q<qepr.5.36). NOACHYKUTAHHY0 NO PoOpMyne:

deq= a+ 0,5r (S.21)
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5.4.5 Ecau MOMHHAALHASR TONMHA CTEHKH mTyyepa 478 )37
apucoeAHHeHHON TpyGu pasHa t°b+C ¥ OTCYTCTBYNOT HaxJanxku, caejgyer
npuHuMaTtb IA=0. B 3ToM cayvyae nHaMeTp OTBEPCTHS HOAZEH 6BuTbh He
Gonee BH4UCHASHHOro no dopuyne:

d_= ( -%; - 1,75 ) Y(D-E)(E=C) (5.22)

5.4.6 KoadduunueHy Henorpyskyt MarucTpass MY Xopnyca TpoiHuka
caenyer onpelensars no dopuynan:

P = _Plggit—C)] (5.23)
2[c” "1A_(t-C)
Hau
P, [D-(t-C)]
po‘: (5‘24)

2{s*%1(¢-C)

5.4.7 Yxpennsaprmyw nromaldb mryunepa C4yepT.5.3ad caegyer
onperenaTts no dopmyne:

Ab= 2,5(tb-qft°b)f(d—tb)(tb—qa' (5.25)

Ana mryuepos, NPONymMEeHHLX BHYTPL MaAarHCTpaJIH Ha AyBHHY hb1

C4epT.S.46), yKxpenasioomy» RIOMAAL ClenyeT BuHHCHAsTb no dopmyne:

Ab2= Ab1+ Ab' €S5.26>

rae BeinnuvHHa Ab onpegenseTcs Bupaxenuenm (5.25), a Abi— xax

HAaXMEHbLMEES M3 ABYX 3HadeHull, BHYHCIEHHbX no creaywomim doprynam:

A\u: Zhbi(tb-Ctl n A = 2,5(tb—%)7r(d—tb)(tb—0é'

Anst OTSOPTOBAHHOMO OTBEPCTHA YKperJusiomyld njaomasb oT6opTo-—

BAHHOIO Y4acTxa crepyer onpeaensaTh no dopmyne €33, ecan

hb> l,ZSVTa—tb)(tb-qyl fipn HeMBLIBIX 3HAYEeHHSIX h, nsomaAasL

YXPENJNAXMEro CeYyeHUst ciaexyeT onpefessirb no dopuysne:

8= 206t
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5.4.8 YKpennsomy®o niomaib HAXJAAXH An creanyeT OnNpefessaTs no
dopuyne:
A =2bt €5.27>
n nn

rAe mHpHHAa HaxKJdaznxH bn npHHHMaerca no pasoweny Heprexy, HO He

onee BEeJHYHHH, BMucHeHHoi no dopmyrne:
b = Y(D-t )(t -C)

5.4.9 Ecom ponycxaeMoe HaNpAXeHWe AN yXpenaaommMx Jaervaned
[dd] Medbme [C], TO PaACYETHMNE 3HAYEHHS YKPEenJARXIMX naomasell
YHHOXAYTCH HA OTHOmMEHHE [ca]/[c].

5.4.10 Cymna yxpenaaommxX naomafelf HaxmaAXH #€  OTyuepa JoaxHa

YAOBNETBOPATL YyCJAOBHL:
SAZ(d-
A (de )t €S.28>

5.4.11 MunumanoHsgi pacueTHudi pasnep csapHoro msBa C4epT.S5.4D
chrenyer npuHuMars no dopuyne:

t, Y(d-t ) (¢ -qg
_ ® i) v
A"in- 2,6 ] . €5.29
HO He neHee t .
S5.4.12 JonycTHHO® BHYTPEHHEee AaBneHMe B MArucTpaay caeayeT
onpeAensite no dopmyne:
2[5°%14,p,(t-C)
[Pl= (5.30)
D-(t-C)

5.5 3araymxu

5.5.1 PacyerdHywo ToJmMHYy naockoll xpyrso# sarsymxu C4epT.S. Sa,

5.56) craenyer onpenensaTe no dopMynam:

m —
- _%¢p- °
v= g, (0T /B/1s"C1A_ ¢5.31>
28843
n —
_ 1 _ )
t= E;(D‘\ r)/ Py/[ﬁ'2 1 €S.32>

rne mo-l.O - ans 32araymex 6e3 oTsepcTus,
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m = 1 - AJS 3ArJymxH € USHTPAJNbLHLM
° d d;,21>°
[1 +-§x + ('Tf) ] OTBEepCTHEH AHaMeTpPox d,
i i

L

m,~ 0,53 npu r=0 o 4eprt.S.5a,
m = 0,33 no yepT.S. S6.
5.5.2 PacuyeTHyr TONMHY NOJOCKOR 3araymxy Mexny AByHMs $raHuaMu
C4yepT.5.58) caneayeT onpeneasite no Popuynam:

- 1]
t= 0,41(D+b) /P/(s 14, €5.33
KAHK
t= 0,41(D+b) /Py/[02°] €S5.34>

IspuHa YNJIOTHHTENLHOR NpoxyaakH b onpefessieTcad NO TEXHUYECKHM
YCROBUAH MM YepTexy.

S.5.3 PacyeTHy® TOMTIHY CTeHKH GecmoBHOR anaunTHdecxol

sarayoxy C4epr.S.6d npu 0,5%h/D2 0,2 caeayeT BuMHCHATL NO dopHynam:

2

PD
t, = e (5.35)
5§40 SA‘rh{gO]
HIK
P D*
Ri0 —_y—o— (5-36)
8h{c"°]

llpunevauune. Ecau tn4o fIoayYaercsa MexHee t2 npu ¢=1,0 , 7O crenyer

n:o'tn'

5.5.4 PacyerHas TONIMHA DSAMMOTHYECKOR 3arjaymxy C UEeHTPAaJbHBRM

npuHuMaTs t

oTBEepCTHEM NPH dg(n—zt)so,s C4epT.S. 7> onpeaessiercs no Popmynam:

2

PD
t = Y (5.37)
R40O o]
SATh[cz Ip,
28884
P D*
Ri0" '——_XEE—_— (5.38)
8h{c™ 1p,

5.5.6 Ko3dpHuseHTH NPOYHOCTH 3arJgymwex C oreBepcTHaMu (uyepT.S.7a

U S.76) crefyeT oOnpepensaTs B cooTrBeTcTBHM < n.n.5.4.2-5.4.10,
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npyUHHHAas = 7 %, .
P to tazo t tnzo+c

FEo3ddsumesTH NPONHOCTH 3araymex C OTSOPTOBAHHLIMM OTBEePCTHAMH
CyepT.S5.78) cieayeT NOACHMHTHBATL B cooTeBeTcTBuxM C n.5.4.2-5.4.7.
3HauveHne hb creayeT NpPHUHHMATL pasHsm L-l-h.

5.5.7 MununasnnHui pacyeTrHsli pa3Mep CBAPDHOrO DIBa NO  NEepHUMeTpy
OTBEPCTHA B 3arjaymxe clelyer onpefesiiTb B cooTBeTCcTEyu ¢ n.S.4.11.

5.5.8 Jonyctunoe BHYTpenHee JasaeHue ansi ninockolf 3araymxu  Ha
XxoHue TpysSu onpefensieTcs no $opuysne:

n (714 (£-C)
(Pl=

2 3 CS5.39
m1(D‘-r)

JonycTiHoe BHYTpPeHHEe QnasieHue ANd nNJIOCKOK 3arsaynxu Mexay

ABYMA HraHUaAMU ONpefenseTcs no gopuysne:

(6?14, (£-C)*
(P1=

- C5. 40>
0.17(Ditb)

5.5.9 JdonyctHmMOe BHYTpEeHHee JhdaBJjieHHe Zis  IJumnruyecxoi#f  sar-
nymxy onpepeadeTcsa no dopuyne:

[(Pl= 84, [*°1p,(t-C)h/D* €S. 41>
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6. BHBEOP PACHETHOR CXEMH TPYEOHPGBGLA

6.1 TpyBonpoeoa paccHarpusBaeTcsd Ka3K ynpyras crepxHeBas

cuCTEeMa. JNeMeHTH TeopHH ofofoyex cASAyeT YHUYHMTHBATL B pPacy=2Tax

orsoaos (3dPexr KapmanHad u, npu HeoBXOAUMOCTH, E TPONHHUKOBLIX
coeaAMHEHHSTIX. Pacy4yeTHas cxema AOnxHA AOCTATOYHO ., MNOJHO
ANMNPOKCHMUPOBaATL peaNbHYNO reoMeTpHo, Harpysxku H HanNpAXeHHO —
AedopuupoBaAHHOEe COCTCOHHMEe TpYySOnNpopoaa nOPH¥  HMUHHMM3aUMHH yKcaa

ero pacYeTHLIX CevYeHUH.

6.2 Tpy6onpoBoa pas3fuBaeTcs Ha npsaModuHedHsle MY oOYvYepyYedHHbe
no Ayre OXPYXHOCTH YYaCTKH, [FPaHHUN MeXAy XOTOpPLMM SBJISIOTCH
PaAacYeTHLIMM Y3naMU (cedeHUs M), B 4uCAO pacHeTHIX Yy3J0oB cCiaeayerT

N A0YATh:

- MEecTa APHCOSeAMHEeHHsT X annaparaM, onopaM, XoamnexTopaM #u T. 4.
- TOYKYK HIJIOMA KK BeTBNeHUS ocesol nuHMM TpyBonposoma;

= TOYXH HIMEHEHHF NONepevHOoro cevdeHH® HAaIM BHemHeli Harpys3xkud.

6.3 Bremmue cTaryvyecxkue Harpy3sxs paccrarpugapTcH xax
COCPEeAOTOMEHHLE MMM PABHOMEPHO pacnpefesyeHsawme. Hapsigy © 2 HHMHA B
pacyeTax CTaTH4YecKy HeolnpelAeJIUMEX CTepPXHEBRbIX cHCTeEM caepyer
YyYHTeEATE JgedopMauModHHie - RORAefiCTBMA, EBHERBAHHEE TeMNeDATYPHEMH
Y OAMHeHMAMe, cHemeHNaeN onop M O€opy LOBAHHA, a Takxe
Npe SBEaPKTENALHONM PACTAXXON TpyGonposoAaa.

6.4 PaccradoBxa ornop i NOABECOK ACJHXHa O6ecneyuuTb AONYyCTHMbI
YPOESHE HAaNPAXEeHUl B 3neMeHTaxX TPYSONpoBODAa OT HEeCaAMOYP3IBHOBEMEH-—
HOH, B 4YACTHOCTH, BecoOBOfi Harpy3xu. [IpH 2ToM caMu onopsl ¥ NOABECKH
SONXHE BREHPATBECA H2 yZR0S8MA KUX PALMOHANDLHOIE 2WATCDYXRSHHOCTH.

6.5 CGnopsl ¥ NOABSCHRM MOASAMPYRTCA  JNHHE2HHO-YNPYruMHd CRAIAMM,

SSHCTREYROHMKY 2 TPefyeMOM HanpaeleHHMH i ofnaganoaniMied 2RI JAHHOHE

xeCTROCTERD. AAa MOOBMEHEX OMOop Ccha2gyeT YHKTeEaTe 233dexTel TpeHlA.
6.6 JuHzoBrRe U CA3NBLHUN.OBRR KOMMEeHCAaTOP:, apmMarypa 4

eécpyxosanue MOASNHMPYRTCH CTepXxXHeBEMH Ir2MeHTaMH < 2343 HHLIMM

be

ApaxKTepHCTHXANY NP PACTAXRSHUH-TEITHH, H2riece, EpyHeHHy U COBMIra.
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7.NOBEPOYHHA PACHYET TPYBONPOBOJA HA [POYHOCTb

7.1 OcHoBHKE nOJNOXEHUS

7.1.1 TonmuMna creHox Tpy6 u QacoHHmx AeTasel TPySOnpoBoOAOB
FONZHA ONpPEeAesNiTHCA B COOTBETCTBMM C pa3gensim: S HaCTOAIBIX
PTM.

7.1.2 Noxsenxwe TPpyGONposOAN He MOANSXAT NOBEPOYHOMY paACHeTY.,
3a HCKXJINYEeHHeM TpyGonpopoAoB HMewmMX OTHOweHHe t/D <0,01S5, a raxxe
TPpySONpoOBOAOS, YXKJAAMBAEHMMX HAa rJy6uHy cbBpome 3m uan Menee 0,80, B

NMociegHUX Ccaydasix caepnyer ofecneyxsars ycsnosue:

2
/n. + 4n R .
t-C 2 L = L o2 = €7.1>
0,2

3HaveHus m ¥ n HeO6XOAuMO OnNpesesIsiTb B COOTBE@TCTBHH C npaBuaaMH
CTPOHTEeNbHO MexaHHx# C Yy4YeToM OTnopa TrpyYHTaA H COBHECTHOI O
Bo3geficCTBUR JaBJeHNs IpyYHTa, HArpy3ox OT [OABHIHOMO cocrasa
TLIEIHOACPOIHOIO ¥ ABTOMOGUNBHOrO TPAHCHOPTA, BO3MOXHOIO BaxyyMa H
rYAPOCTATUYECKOrO AABJEHUS PYHTOBBRX BOXA.

7.1.3 Jast OUEHKM NPOYHOCTH CHPOEXTHPOBAHHOIO HaZA3EMHOT O
TpySonposoga BLNIONHASTCH NOJHLIE pacyeT, cocrtosmmid u3s 4 STtanos
Cratbmua 7.1). Hessw pacyeTra #ABIASTCS OUEHKA CTaTHYecxoHl ]
uMKIKYeckol NPoYHOCTH TpySonpoBonoB, a Taxkxe onpeAenexHue  ycuimii,
nefcTaynpmsx na ofopynosBaHue CO CTOPOH Tpyfonposoaa npu
3IXCnayaTauMyd ¥ UCIHNTaHHAX.

TaGmua 7.1

Houep HaumMeHosaHue Eg?ggxagzmﬁgénﬂi Hasnaveusue
3Tana pacyeTa = 3Tana pacuera
NIH NAKOH
PacyeT Ha cTaTudec- OueHxa HeCyme#
1 KY® MPOYHOCTb NOA 1,2.4,5. {1,2,4,5.6] cnocoSHocCTH
AeficTBHEM T HECAHOYpAB— 8,9 8,9,10,11
HOBEMEHHEIX HAI'Py30K 13
PacyeT Ha cTaTiyecrym» Ouedxa xanpaxeuuft,
2 NMPpOYHOCTL nox AeicT-— 1.2.;.3.6 é'g'iésif cTaTH4Yeckoil npou-
BHEM HecaMoypasHoBe-— * * iB * HOCTH M Harpy=ox
PEHHLIX M CaMOYpPaBHO— Ha ofopyxoBaHue,
BEMEHHEX HAIPY30K ‘ ONOPH ¥ KOHCTPYKUKHK
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NMpogonxenue Ttadauus 7.1

Homep HaumMenomanue E;iggxaﬁgmﬁgénﬂf Haznayeuue
3Tarna pacueTa - 3Tana pacuyerta
NIAH NIKOH
3a PacyeT Ha uuxayyYecxym 5.6 _ OueHxa BLHHOCAH-
NIPOYHOCTDL BOCTH JIJIEME8HTOB
3s PacyeTr na pgaurtencuyo [1,2,4,5,6 _ Ounexxa aAnuTensHoi
UUKAUYSCKYN NPOYHOCTL 8.¢ NPOYHOCTH U
BHCOKOTENMNIEPATYPHbX BLHOCAKBOCTH
TPYSONpoOBOAOE
PacyeTr Harpysox 1.2.4.6*. Ouex;a Harpysox
da B HepatodeM COCTOSHHH ha ocopyAosanue,
8,9 ONOPH ¥ XOHCTPYKIES
PacdyeT Ha cTaTH4eckyw 1.2.4.5.8 Ouenxka Hecymel
45 POYHOCTL NPU HCHNTA— * ia' '~ lenocoSHocTH U
HUAX Tpy6Gonposojaa Harpy=aox

» [Ipy pacyeTre Harpys3o0x Ha O60PYHOBAaHHE H ONMOPH B HepatoyeM cocTosi—
HUY AN BHCOXKOTEMNEPATYPHBX TPYyGONPOBOJAOE YUHTHBAXNTCS OCTATOYHLE
AedopManun HeTONOM pacyeTa Ha PUKTHUBHYD OTpPHUATENLHYR TeMhepary-—
PY.

fIpurevanus. 1.lpeasapurencHoe HaTRAXEeHUe KOMTIEHCATOPOSB
y¥uTHBaEeTCS Ha 3Tanax 2 # 4, ecad 3ra BeaddHHA ofSecnedvrBaeTcss apu

MOHTaxe TpySonpoBojia.

2. Ha 31tanax 1 u# 4 cuinsl TpeHuss B onopax

CKXONbLXEHUST He yuyuThBapTca. - [ipu pacuyeTe OCTaNbLHLX 3Tanos

AonycraeTcs NPpUHUMATL xo39PuuMeHT TpeHUSs MeTasua N0 MeTaNny pasBHLM

0,3. Ko24fuuueHT TpPpeHKs B Onopax KavYeHUs nNpuHuMaeTCcs paBHeM 0,1.

7.1.4 Pacvyer Ttpy6onpososa fo 3rany 4 , a Taxkxe 4as  scex
Apyrux 3tanoB B pexuMe [IJKOH (c y4yeTOoM xpaTXOBpeMEeHHIX MW 0cofbxx
HArpy3ox) BHIMIOAHSAETCS MNPpH COOTBETCTBYMEM YXa3aHKHK B NpoexTe.

7.1.S Pacyer no =3Ttanam 1 u 2 creayeT ApOBOAXTE nNocje poBopa

OCHOBHbLIX pa3MepoB TPYGOMposBOAOB ¥ paccTaHosxu omnop. [lo ycHoTpexuwo

NMPOEKTHON oOpra’xW3anyyd AONyCcKaeTcs He NPOBOAMTL pacyeT Ha MPOYHOCTL

Tpy6onposoaoB sBcex xarteropu#t no CH 527-80 npu D < S57mMM, a Taxkxe

TpyGonpoeogos rpynn Bs u B raveropu#t IV u V.

7.1.6 PacdyeT no aTanan 2 ¥ 3 He NPOBOAMYCH, ©CHNM BHIOJHAETCH
crnegyomese yciosue:

-—H——z < 208 c7.2>

(L - 0)

7.1.7 Pacuer TpySonpomomor no 3Tany 36 (xa AMUTENLHY N
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HUK AUHYECKYD IIPOMHOCTRD cnenyer NPOBOAUTDL TOJALXO Anst
BRCOXOTEHMIEPATYPHEX TpPySanpozogos.

7.1.8 Pacder TpySonposomos no 3tanaM 3a u 36 cnenyer
NPpOBOAUTL, €CJAM YKHCRO fOSHEX UHKNOB Harpyxexus dcu. n.7.2.4.2)
3a Bpens axcnayatauuu npessmaeT 1000 ¥ B pesynsrare pacuera no
BTOPOMY 3Tany YCTaHOBJASHO, “TO

- AN CpenHeTeMNepaTYPHHX TpPySonpoBOROB
o 2 1.2 €7.3d
- AA BHCOXKOTEMNEepPaATYPHRX TPpySonposonos

o, = [(*°] C7.4>

7.1.9 PacuyeT cpeAHeTeMnepaTyYpHLX TpySonpoBOoAOB NPOBOAXTCH no
pacyeTHONR Temnepartype T. Hma BrCOXOTEHNEpPaTYPHLHX TPYSONPOBOAOE Ha
3tanax 2 u 4a pacydeT segeTcs 10 fHXTHBHEM TeMnepaTypaM th'ii T4F
onpe AEEHHLIX COOTBETCT3eHHO B n.7.6.1 ¥ n.7.9.1.

7.1.10 Ha 3Tanax ! # 4 xoadduuueHT TeMneparypHoro pacmpeHus
nojlaraeTcs pPasHHM HYJ X', XPOME pacyeTa HArpPy30ox B HepaboieM cocTos-—
HUM ¥ BHCOXOTEMnOepa'!ypHuXx TpySonposogos (3Ttan 4ad, KOTOpHE
onpemesnsrcAa np PuxTH3HOH oTpHUaTeNnbHOHN Temneparype ch

7.1.11 Ha 3Ttanax 3 ¥ ¢ MOAYARL ynpyrocTtH¥ NOpPUHHMAETCs MNpPK 20°C.
a Ha OCTaJgbHLIX 3Tanax onpejaessieTCA N0 PacYeTHOHd TeMnepartype.

7.1.12 3xHadenuss xo3PPUUHMEHTI TEMNSPaATYPHOIro PACHKUPEHHUST K
MOAY NS YNPYrocTH ONPeAeNarTCcs] Nno CcnpaBoYHbx gaHHbM. Ko3adduuuer
nonepevyuoil gedopMauuy AN BCeX MATEPHAJNIOB H TEMNEepPaTypP NpUHUMAETCH
pasuem G,3.

7.1.13 PacyeTsl Ha UHKJAKYECKYX M AJHTESbLHYO UKUKIHYECKYD
MPOYHOCTL AONIHB YYUTHEATL BO3MOIHLEE UUKJIN C HEMNONHBM UIMEHESHUEHN
patoYux napaMeTpos.

7.1.14 Ecnmu Tpybonposon 3KCnayaTupyeTcs npu pa3audKHbeX
pexiMax, TO pacHeTon CclefyeT onpefendTs Hautonee onacHslf W3 HuX
AJst crarTuvyecroit APOYHOCTH H MaXKCHMANLHYD HarpysKy Ha
050pyAOBaHHEe, OMNOPHLE M CTPOUTEJbHHE KOHCTPYKUHM NPH IKCMOAYATALHH.

7.1.15 Hanpazxeuuss OT BCEX HArpy3ox, xpoume BHY TPeHHEro
AaBJyieHUst, chaegyeTr NOACYUTHBATL M0 HOMUHANLHON TOJMMMHEe CTEHXH
3nemMenTa. Ha aTvane 46 pacyer HanpsixeHUl OT BHYTPEHHEro JHJABJSHHSR

ocymecTBasAeTCs 6e3 y4yera AoSaBxKM HA XOPpPO3uX.
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7.2 lpuMeHeHue ¥ y4eT MOHTAXZHORX pACTAXXH.

7.2.1 B rpy6GonpoBosnax HMOHTaZHasi pacTaxxa npEMeHsieTrcss A4as
yMEHbIE HUS nepefasaeMoif Ha oopyOoBaHue HArpy3xH. B
BHCOKOTEMNEPATYPHMX TPySONpoOBOAaX MPKMEeHeHHEe MOHTAXHOK pacTaxXH
AO3BosifeT B OApPeASsIeHHMBX YCJAOBHRAX NOHU3XNTL 3ddexT HaxonneHua
Aedopraunit NoN3IyYecTH B8 Hautoxee Hanpaxe HHX y4yacrtkax
TpySonposoaa.

MNpunevyauue. [IpuMeHenHenue MOHTAXHOHK pacTaxxHU JOJMIHO EHTL
060CHOBAHO pacyeToM, Tax Kaxk napyt  onperesieHHbx YCROBUAX ee
BO3aeificTBHE MOXET GHTh OTPHUATENILHLNM.

7.2.2 PexorMesayeTcsl Ha3Ha4daTrb BERJAHYMHY MOHTaxHol pacraxxuy B
cpeaHeTeMnepaTypHeX TpyGonpososax He Gogee 60X OT BOCHPHHHMAEMOro
TENNESPATYPHOro YMAJNHHEHHsi, @ B BHCOKOTEMNEepaTypPHsX He Soxnee 1006%.
rae xo3pPuumeHT & onpeaeneH B TaBn.7.4.

7.2.3 llpu npuMeHeHMH MOHTAXHONA pacTAXXH C HerapaxTHpyensnt
XxayecTBoOM pacyer TpySonpoeoxa npoBOoARTCH Ees ee ydyera.
[apanTHpyeHMast MOHTAXHas pacTAXXa YyuYHTHEB2eTCS Ha 3Tanax 2 u 4
NOJIHOrO pacyeTra TpySonposona.

7.2.3.1 Ins BhCOXOTEMNEPAaTYPHOro TpySonposBoga Npu pacuyere no
2 3Tany MOHTAXHASN PACTAXXKA YYUTHBAETCs NpH OnNpelesIeHHH YCHJAHR Ha
o6opyRoBaHue. [lpy 3TOM pacyYeT BLIIONHNETCH B ABYX BapPHaHTax:
~ . C yvYeroM MOHTaAZHONX pPacTAXXY " BB A8HUY AeficTBuTenbHOR
TeMnepaTyps Harpesa T;

- ez yyeTa MOHTAXHO® PACTAXXHY H C BBegeHuen (HUKTHBHON TeMnepaTtyps
Harpesa Tzf

7.2.3.2 i eBHCOXOTEMNEpPaTypHOro TpySonposoaa oOSS3aTEALHO
IPOBOAUTCSK pacyeT no 3Ttany 4da, ecnad BesryrHa MOHTAaXHOHA pacTsaxKy
npeprmaeT 3Ha4dYeHWe, YKa3aHHoe B n.7.2.2. [lpH 3TOM He y4YHTeBAaeTcs
2ddexT caMopacTsaxky B pasoyHeM COCTOSAHKH.

7.2.4 Y4er MOHTaAaxHOR pacraxxyu B pacyere TpySonpososa
NPOU3BOAUTCHA NYTEM BBeAEHUA COOTBETCTBYWOIDIX B3aHMHLX CMemeHKH

CTHKYEMbIX CceYeHuii.

7.3 Onpenenenue ycuiuil so3xefcTBud TpySonmpoBoJa Ha OSOpYAOBaHHe

7.3.1 Ycunus sBo3aelicTsRs TPYGonposoaa Ha o60pyOBaHUE, ONOPHLE

¥ CTPOMTEJ bHEE KOHCTPYKUHH ONpesessivTCR Ha 3Tanax 2 u 4.
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7.3.2 InA BLCOKOTEMNEepPaTYpPHOro TPYSONpPOBORA € ORMHAXOBLMHU
paGoyuKy TeMMepPaTypPaMy ¢ MATePUANOM BCEX YHACTKOEB MOXHO ONpenesSiMTb
YCHIKA HA OGOpyROBaHKe B HAYaJbHLIL MOMEHT NOAHOro nporpesa (6Ges
y4era caNopacTtaxzxud no crenyvmei dopuyse:

X3z 5 (%,- X,) + X, (1.5)
rae X: - npou3BONLHLI cuyoBoil  daxTop, Xz. Xi- Te 32 CHIIOBLE
faxrTOops HAa 2 © 1 3Tapax NOJNHOro pacyeta TpySonpoeoaa, Y — Xo3ddu-—
UKEHT YCPeAHEeHUSsT KONMNEeHCAUMOHHLIX HanpazeHuit no Taén.7.3.

7.3.3 IAnst TpySonposBosa € YyMepeHHOM Temneparypo#., ecau ero
TeMnepaTrypa U MaTepuasn Ha BCEX YYAacTKaX OAKHAKOBH, TO YCHIKA
so3neficTeus Ha OSOPYACBAHHE B XOJOAHOM COCTOSHMH MOXHO Onpese)MTb

6e3 BLITONMHEHUA pacyera nNo 3rany 4, BOCNOMSLIOBABIMCH CJegyvomedk
dopuynoi:

X=CX -XJ3E /)E + X - X_, <7.6>
“ z 717 7o' T 1 s

rae Xx, Xz. Xa u X‘ - MNPOK3BOJLHEE cHUIOBRE daxkyopm HA 1-4 >Stanax

pacyeTa, Eo H Et ~ HMOAYJAM YOPYrocT# npH HopMajgbHOX u  paGoueit
TEeHMneparypax.

7.4 KpuTepuH npoYHOCTH

7.4.1 BensuuHa AONYCTHMOMN Harpysxs Ha oopyRoBanue
yCTaHaBaUsaeTCH 3aBOACM-U3rOTOBUTEASM.
7.4.2 Benuyuna nplse e8HHBX X HOpHanbHOR TeMneparype

3XBEHBAJISHTHLIX HANPAXeHUN HEe AOAXHA NPEBHEATL 3HAYESHUN, YXKAZAHMLX B
Tatauue 7.2

TaBmuua 7.2

3Tans pacyera PexuM nHarpyzxesus JonycxaeHoe HanpsixeHue
1 niaH 1,1{5%%)
NIKOH 1,5(¢°%]
2 noH 1,5[6*°], ¢ 1,2(s"%] >
NEKOH 1,9(¢*%)
48 MAKOH ' 1,5(0%°3
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Npunevaune. B cxobkax yKa3aHu AonycxaeMme HANPAXEeHUS ANst
BRCOXOTENNEepaTYPHIX TPpyBonposoaos.

7.4.3 [Ipy¥ nNpoBefeHHH PACYHETOB HA UUKIAKYECKYD MPOYHOCTL ANN
cpeaHeTeMnepaTtybHsx TpySonpoBoaos (3T1an 3ad) BrmIOAHEeHHES YCJNOBUST HUX
CTaTHveckof NPOYHOCTK Ha 3Tane 2 He o6A3aTesbHO.

7.4.4 lHuxnuvecxast NPOYHOCTL TpySonposoaa Ha 3Tane 3a cyYuraeT-—

ca ofecneveHHoOl, ecsl¥ BLIIONHAETCS yCJaoBue:

20

6 < [02°] 7.7

[-2-]
7.4.4.1 JonyckaeMasi aMNJMTYRA HaNpsxXeHuU# NOACHHTHBASTCA MO
dopuynam:
ANst TPYEONpPOBOAOB M3 YrJNepPOAUCTOR M NerHpoBaHHON HEeayCTeHHT-
HO# cTanu

[(o*®1= 80(1 + 1200 N ©°33)0F c7.8>
a

<

ANl TPYEONPOBOAOB M3 ayCTEeHHTHONR cTanu

[oi"]: 110(1 + 1000 N ©F°3%)0°5 7.9

(-4

7.4.4.2 PacyeTHOE 4YHCHNO MONHBX HUKJIOB HArpyXeHHs TpySonpoeoxna

npu Ncs 10° crenyeT onpemessiTe no dopmyne:

., 1,6
n (6, /0) " - 1 quems
N=N + T - N, <€7.10>
c co ieg (0’ /d .)1,6_ 1 cL
ae a0’
rge NCO— e fziof)(a] NMOJIHBIX j3923 ) {w)-} HarpyXeHus [ aMIIAUuTY AaMH
3KBHBAJSHTHLX HanNpAXeHHN{ ¢ , n ~— YUCAO CTyneHeH aMOJIuTyA 3KBuBa-
ag

JIEHTHBIX HanpsixeHuit dﬁ.c YMCNOM UUKJNOB Ha Kxaxfgoll cTyneHu paBHONM
Nd-

3Havyexdne napaMerpa d;o cnenyeTr npHH¥MaTb pasHsm 80 Mla gas
YriaepoAXCTLX U JIErHPOBaHHBIX HEAYCTEHUTHBIX cTased H pasHem 110 Mila
- AN aycTeHuTHO# cTanau.

Mpumeyanue: Ecau 4Hcao uuxaos Nc oxasmsBaeTca Menbme 1000, TO
creayeT NpuHATL ero pasHem 1000.

7.4.5 JourtenpHasd UHKAMYECKAs NPOYHOCTL BHCOKOTEHNepaTypPHOro
TpyfonpoeoAa Ha 3Ttane 36 cuuTaeTCH ofecnedYeHHo¥, ecay BLITOJSHAETCS
ycaoese €7.70 n das 0.6[620]. rae d° ~ MaKCHMaNbLHOEe JKBHBAJNIEHTHOS
Hanpsxexdue Ha 2 3rane pacdeTa.
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7.4.6 InuTenbHas uuxmMidMecxas NPOYHOCTL BLCOXOTEMNEPATYPHOro
TpyGonposoha npu c.> 0,6[c¢"°] cunTaerca cbecneveHHOHA, ecau
BHIIOJHASTCA CcJegyvomee yciaoBue CYNMUPOBaHUSN nospexgeHui oT

YCTANOCTH M NIONBYHECTH DK YCTIHOBUBIMEMCH TeMNEepaTyPHOM paxuHe:

(o [o )"d- 1 1,873 o m
[ ge oo ] + [———"—-——] <D C7.11>
-1 <

({2210 ) *° 1,2(c*°]
rae
- o, ™ - o, m
1 -~ l’aaLm- npu 0= L—I,_Z(?o'?’—i] =0,3
P - S, qm - O, m
0,43 + 0,587 sm- npu 0, 3< Lm] =1,0 ,

dac" AMIAUTY RA 3KBHBAJJSSHTHOI'O HaANPAXeHUst HA ITarne pacyera 3a,
d; = MAKCHMAJNLBHOE JIXBUEINSHTHOE HANDPHAISHHE HA 2 2aTane pac4eTa,

m - [OKas’arteNb CTeNneHK B YPABHEHHH AJUMTENLHON MNPOHHOCTH. /7 17

omeym o crpn » RUHEIX ORYyLHGE, 7%
o zzexlf% R0 SOYHSIX GH FonyoReerny //,oww.aa/
P

HHedauue. JonyciaeTcs oueHKy ANMTEeALHOR auximyeckodt npoy-—
HOCTY MNpPpOBOAHTL no $ofyne

(o3 s o
[ oa ] s —° <1 C7.11ad>
(*°1 1,2{5"°]
(=)
Mpyu __L;o_ < 0,5 BTOpOE Cciyaraemoe B ypassHenuuun (7.11ad He
1,2{c 7]
YHUTBASTCH.

7.3 Pacyer Hecyme#d cnocobHocTH (3Tan 1)

7.5.1 IllpusegeHHre K HOpPMAJLHOK TeMnepaType SKBUBAJNEHTHHE
HaNPHAYEHMSA HAa OpsSMOaKHefHbX YYacTKkax TpySonpoeBoaa, a Taxxe

KPHBOMHHEHAHBIX C A= Rt,/r2 > 1,0 nopcuyTHBaRTCH N0 dopMynam:

z‘
= /6,750'2 + o+ €7.12
rae
P _[D-(%t-C)]
- P{D-(t-C)] =Y .
d = ZATp(t—C) HIH (=1 5o (E=C) . €7.13>
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/M + u; IN]
d -

2N Arwpv + A A ) » (7 . 14)

k-4 p T wz

rre xo3ddUuMEeHT NPOYHOCTH NOMNepevYHoro meBa nNpPp¥ PacTHX=2HUKY K uU3srjbe

pué NpHHUMAETCA B COOTBEeTCTBHM C n.1.4.13-4.15.

T = AW - C7.15

7.5.2 Ha xpusomHeHoOM y4acTke npy A=l ,4 ZHOOoJHETEeNNbLHO nog-

CHHUTEBAXTCH nNpHBe AGHHbLE 9 HOpPMaNBLHOHK TeMneparype AKBUBAJISHTHEER

HAMNPAXEHNA:
_ 1 {/’ z 2, 2 2 z
o= ATWW 0,45(Mx+ uy)rm+ Mz+ (Arcw) C7.16d
rpe y = f/l" 0,6(6/[620])2 - a y onpejejssercs no n.7.6.3.1.
7.5.3 Anst TPOUHHXOBOro coeauyeHust NOACYUTHBANTCS

3IXBHBAJNIEHTHRE HaANPAXeHUA no dJopuysne (7.12) gas  AByx cedeHuit
MarycrpansHoil Tpye6m CA-A u B-B) ¥4 oaHOro AOpUMIXKADMErO CcedeHdus
mryuepa C(B-B Ha y4epT.7.26).

7.5.4 Lns pPaBHONPOXOAHOTO 178421 Oo4TH PaBHONPOXOAHOr O
TpoliHHKOBOro coeauHenusa C(4/D= 0,8) ornpegenawTcCs IKBHBAJSHTHRS
HanpsxeHus no fopuyne (7.16) xak aina OTBOJA, NPHHHMAA B pacyerTax
R= 0,5(D-t). Pacyer nOpoBOAHTCH AN Tpex XapaKTEepHBX CevYeHHH
TPOHHUXOBOIrO COSeAWHEHHS, yXa3aHHeX B i.7.35.3.

7.5.5 JAn® BCceX pacHeTHmX ce4vexurii TpySonpoBoga nNpUBEeRSeHHOS X
HOpMANBHOMN TeMneparype IKBHBANRHTHOS HanpsxeHue AOAXHO

YAOBRETBOPATL TpeGomaHuaM n.7.4.2 asus 3tana 1.
7.6 PacyeT Ha craTHYecxy® ApOYHOCTBE (3Tan 22
7.6.1 PacvyeT Ha cTaTH4YecKy® NPOYHOCTL (3Tan 20 nNpoBOAXTCH ANA
cpeaHe— ¥ BHCOXOTEMNEPATYPHHX TpySonposoaos. OTauypie [OAXCAOB

3axspvaeTct B TOM, YTO QAAS BLCOXKOTEMIEPATYPHHX TpPySOnposBoAOSB

AOMIONHUTENIBLHO NPUHHUMAXTCA CReJYyNIMe OBsa YyCJHOoBMHS:
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a - CXEeMa HapyXeHUf; 6 - pacueTHre ceueHus
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1) pacyeTr Bepevcs no duxkTHBHO¥ Teuneparype Harpeepa, yuuTmHBapmed

peraxcaus HanpsaxXeHulf caMoxoMfeHcauuu

T = 2T (7.17)

2f
Fpaduxu 3HaveHwi x 4 PABMMYHLIX HIATEPHAJNOB (OpPeACTABASHH B
Taén. 7. 3.

Ta6omua 7.3

3naveHns Ko3dPHuMEeHTaA yCpeAHeHKS KOMNEeHCAUMOHHBIX
Crans HanpsuXeHUR XY NpH pacyeTHHX TeMneparypax

360 400 450 600 550 600 650 700
Yraepoaucras,
KPpEHHEeHapraHuyo- 0,29] 0,28 0,25 - - - - -
BUCTAS
Jeruposanuas
HeAYCTEeHUTHAS 0,37¢ 0,35{ 0,33{ 0,30 0,24} 0,18 - -
JerypoBaHHasn _ - :
aycTenuTHas 0,381 0,34 0,301 0,25} 0,20} 0,18

2) npy pacyeTe OTBOAOB HaNPSXSHHR OT OBanbHOCTH C oM. dopuyny 7.19>
yMHOXANTCH Ha Xo2dduuuenrt

2" 1,2 €7.18>

7.6.2 IlpuseseHHN® X HOpManbHONR Temneparype IXBUBANSHTHLE
HaNpsXEeHUS Ha NpPAMOMMHeHHLX y4yacTXax Tpy6onpoeoaos, a Taxxe
xpuBosaMHeHHsX © A2 1,0 noacuuTyBawTCs no dopmyne C7.12>.

7.6.3 JOoNONHUTENLHO NPHBEASHHBE K HOPMaJAbHOR TeMnepatype
3KBHBAJNSHTHLNE HAMPAXEHHUA HAa KPHBOMKMHEefHBX ywacTrax NOACHUTHBAaNTCH

no popuyne:

1 z z
'K:W ¢/i'0‘QMx+ua;ym + lO'Guy‘ﬁm + Arwczpl * Mz

1 2 F
s JU o.M g+ |0,64 [y + aNG 17+
©_= max 1 (7.19)
) - .
iR ¢/i.o,dmx+u°|ym + BA Wo 1% + m:

T.%W JU10.6% 17, + BA WS 1% 4+ W2,
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rae xo3@duuHeHTH ¥y ¥ 3 HAXOAATCS COOTB@TCTBEHHO no n.7.6.3.1,
m m
2HaxH Mx ¥ M onpegensioTcst yxa3aHHsM Ha 4epr.7/.1 AOJOXUTENLHEMH
¥

HanpasJdeHuanu, xosdduurexnT B Bruuciasercs no Qopuyne:

2R-r
= €7.20>
B Z(R-r)
HAruGapmiii MOMEHT OT OBANLHOCTH NONEPEevHOro CeYeHUs onpesensaeTCcs
no dopHyne:
>3
x.PHRD n

o = —'56T3:¥7% <7.21>

rae xo3dduunenTtt X, ¥ o OonpessnaeTca no n.7.6.1 uw n.5.2.2.1. Ana
cCpefHEeTEHNEepaTYPHIX TPpySonposoios x,= 1,0.
NpuBenenHoe K HopMaJbHO# Temneparype ocesoe Hanpaxeuue oT

BHYTPEHHEr0 JOaBJSHHA NMOACHHUTHBAETCH NOo Jopuyne:

s P(D-2(%-C)1”

zp. 4A_(D-t+C)(2-C) c7.22>

7.6.3.1 Ko3dduuuenrsr uHrTeHcHdHxaunn Hanpaxenui Y, % Bm
onpegesasapwrcst no Jopuynan. npuBe AeHHBM B PTM 24.038.08-72.

CooTeeTcTaypoye uM rpaduxy npHseneHs Ha 4YepT.7.3a u 7.36.

7.6.4 Inst TPONHMXOBOIO y3Na NPOU3BOAAT PACHET NPHBEASHHBX K

HOPMAJBLHOH# TeMneparype >3SXBUBAJSHTHLX Hanpaxeuu$l no dopmyne:

s =/6®+0* -co ¢7.23
e ¥ Tt z Loz
Ins cevyeHuit A-A 4 E-B (4epr.7.260 oxkpyxHas H OcCepas cocCTrassasaomie

HanpAxXeHHl COOTBETCTEEHHO pasHL:

dt: 1,5¢
C7.24>
= +
o‘z 62 MN 6b:)($lK + zp
a nas cevenus [T
69.= °=* bz uNk b
€7.232
S = ]...‘»:f"‘N + d.p
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FRE O, O " O NOACYUTHBAXNTCAK no dopnynan C7.13d u (7.14> npr

p-¢v- 1.0. loNOXUTEALHLE HANPABASHHR HOMESHTOSB noxasasms HaA
vepT.7.3a.

7.6.4.1 3xHavyoeHHe kb NOACUHTLIAQTCR nO craeayomeilt fopuyne:

d-t _ d-t
__l’_iln( _%_‘l.) npu *<g
4(t-C) bm 2t
kb- 5 (7.26)
6,5{d-t )t t - da-t .
; b' b tn( B L ) nps ® 5’8
(t-C) " (d+ 10t-tb) om 2t

rae t’bm_ TOJMIMHA CTEHKHM mMTYUEPA B 3IOHE NepeceYeHus C MarucrpasmLo.
Aot WTaHNOBaHHEX TpOHHHrOB tbm NPHHHMAETCA DPaBHLM TOJMIMHE CTUHKH E
paauycHoM nepexoae.

Ecom 3HadeHHe kb. aoAcYNTaRKOe no dopuyne (7.26), oxasumaercs
nensme 2,0, TO crepmyeT APHHHMATH kb= 2.0.

7.6.5 ot paBHONPOXOAHOIO HAM SAUIXOro K PaBHONPOXOZHOMY
Tpofuukosoro coean exun (4/D20.8d AONONHHTE ILHO onpe Ae AARTCH

IXBUBANIEHTHRE HAMNpPs BHHN IR ceveHudl A-A, B-B u B-B Cyepr.7.2607

-1 2 2 2
"."A—,T (0,6r /i + MY+ A MHO)E + M) €7.27>

7.6.6 Bo BCEeX PaCUETHRX CEUYEHHAX TDPHUBEASHHOE X HOPHANLHOMN

TeMneparype 3DXBHBAJNIEHTHOS HanpsaxexHue AQJXHO COOTBETCTBOBAaTE

TpeBosanuan n.7.4.2 ans 3Tana 2.

7.7 PacyeT Ha uUHKJHUYECKY® NPOYHOCTL (3Tan 3ad

7.7.1 JAna nppanoauHeliHBX K KpHBOJMHelHbX Tpys (] A>1,0

onpefenfAeTCA AaMMAKTYA3 NpPHBeASHHBIX K HOopMaNbLHONR TeMnepartype
3XBHBAJNEHTHLX Hanpsxeddit no dopuyne:
z .
o = 0.8/0,750 + 7+ 3 ¢7.28>

rae o, é’ﬂm U T BEMUCAADTCA no dopmynam €7.130-C7.15).
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7.7.2 JlonoaHuUTenbHo Ha XPUBOMMHERHOM YyHacTXe TpySGonpoBoga
NpHMBEeNSeHHYY X HOpPMaNbHON Tenneparype ANNAKTYNY IXBUBANSHTHBX
HanpazeMull crepyeT OnNpenessiTyL no fopuyse:

. -
il JUMAE 7+ (6 15+ 1,68 45, ) + (1,68)°

1 2 3
ZEN -,/H“,“H.l(?,,, + M |y, + 1,68 o 17 4 (1,6K)
O, 7haX 1 (7.29)
1 — ~
éX:W 4/[lﬂx+ﬁolrm + 1,6BA Ho 17 + (1,64 )

1 / [ z
ZZ:W v/ttuylrm+l.6BA1W6 17+ (1,682) ,

rae BCe KOMAOHEHTH HanpsxeHui onpepenanTcst xax B n.7.6.3 npu
ychoeua x = 1,0,

7.7.3 IlpuBegeHsy® x HOpHAaNLHOM Texneparype AMDAKTY 8y
IXBHBAJNEHTHHX HANPAXeHH B8 TpojiHuxe creLyeT NQACHHTMNBATL no
cneayomeit dopryne:

s =0,8/6® +c* ~0co ., €7.30
ae 1 z Lt =z

rae ct “ dz onpelensorca no dopuynam €(7.24d u €7.25).

7.7.4 Ana  DPaBHONPOXOJAHOro HiAM EGAH3IKOro K pPaBHOMNPOXOAHOMY
TPOHHUKOBOroO COSAUHEHHSA [NpPpHBEASHHHNE K HOpHAJSLHOMN TeMneparype
AMIAMTY AL DXBUBANSHTHLX HANpsRXeHult onpegesnstoTca Ans cedeHHR A-A,
B-B n B-B Cuepr.7.26) kaxk ana orBoga npu R= 0,5(D~t) B coorBer-
cTBHu c dopmysoi:

=1 v//r 2 2 2 2
Sao™ TR Y T/ M ¥ My + LOANDT + (1,64, €7.31)

7.7.5 IllpuseaenHas x HOpNaJBHOR Tenneparype aMnMTIyna
3KBUBANSHTHRX HANPAXEHHA 4NN BCEeX 3NMEeMEHTOB TPySonpopoaos AOJXHa
YAOBRETBOPHATL ycJyomuo nm.7.4.4.
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7.8 PacueT Ha AIUTENLHYO UXKIHYECKYD MPOMHOCTD (3Tan 36).

7.8.1 Pacuer Ha AIKUTENLHYD UHKAHYECKYD MPOYHOCTHL NPOBOAXRTCA C
HCNONL3OBAaHKEN NPHBEREHHLMX X HOPMAJLHOR TeMaepaType AHNAUTYR
SXBUBAJIGHTHBX HanpsxeHui 639' noxy4deHHsx Ha 2Ttane 3a Gex y4era
penaxcaund HanpareHuit, H NAKCHMANLHLBIX IKBHBAJIGHTHHX Hanpaxexuit dq
3Tana 2, NOJYYEeHHLHX C© yMeTOM KRO3$PHUUNEHTOB PEeNaKCAUUKH HanpsxeHull y
W oXx.

7.8.2 Bo BCex pacHeTHLXX CevYeHHSX TpySonposona A[AONXHO 6bTb
YAOBRETROPEHO ycsoBue 11.7.4.6.

7.9 PacyeTr TpySonpoBoza npr HepaSo4eM COCTOSIHHH
M HonsravHax (atan 4D

7.%.1 PacyeT TpySonpoeoAaa npu Hepatouen CXOJNOAHOMD COCTORHUK
fIPOBOEHTCA C UEeNbd ONpeAsNeHHA HArpy3OK Ha OSOpPYyAOBAHHE H ONOPH, B
YACTHOCTH, AN OUEHKH OPeABADUTENILHOrO HATAMA nNPYXHHHMX OQnop wH
noasecok. {lpu 3tox pacyer BHCOKOTENNEepaTYpPHOro Tpy€onposona
nposoairecs no duxTuHeHOolf oTpuuaTtesmHoff Tennepartype

ta: -67, (7.32)

rpe & onpegensierca no radn.7.4.

Tagsmua 7.4

3uaveHus xoddduiuseHTa peslaxCauii¥ XOHNEeHCAUUOHHLIX
Crans HanpsaxeHud & nNpy pacyYaTHHX TeHneparTypax

360 400 450 500 550 800 650 700
YraepogucTasa,
XpeHHEeMapranyo- 0,71} 0,72} 0,89 - - - - =
BycTaqa
JlerupoBaHHast * _ _
HeaycTeHUTHAS 6,63 0,85} 0,70} 0,80} 0,95} 1,0
JleruposanHas _ _ *
aycTenuTHas 0,62 0,66{ 0,74{ 0,89} 1,0 1,0

¥ 3HayeHus &= 1,0 AOCTHranTCcR ANN snerHposaHHoi HeaycTeHuTHOR® crasnu
npu 560°C. a anst aycreHUTHOH — npu 630°C.

7.9.2 PacueT TpySOnNposOAA HA INPOYHOCTL npu HORMTAHHAX

MPOBOAUTCH C yHeTOM PEAaJSbHOIO PaACNONMOXSHHA M 3AKPEenJIeHU| onop, a

50



TaxXe BeJMMUHN NPOGHOIro AABIACHHA.

7.9.2.1 Pacyer Hanpszeuuil BsmonHsercs no dopuynam pazgena 7.5
xax ANt nepsoro arana pacyera. [IpH 3TOM BeauyuHa © oOnapa2aensiercs
fes poBamxy HA XOPpO3UL.

7.9.2.2 Craryyecras nNpoYHOCTL TPYSONPOBOAA NPH HCHHTAHUNAX

nojaraerTcf OCecnevYeHHOR, ecJ¥ BLMOAHAeTCR ycnosue n.7.4.2 ans
3rana 486.
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8. PACHET TPYBOMPOBORA HA BHEPAUHD.

8.1 PacveT co6CTBEHHLIX MACTOT.

B.1.1 Auanu3 COBCTBEHHHX YACTOT H $OPM CTEpPIMEeBMX KojeSaHuil
TpyGOonpoBoRa MPOBOAUTCH J[UIA QUEHKK €0 BHSPONPOYHOCTH M BO3MOXHLIX
nyrel OTCTPOHKH OT AeTEepHEHHPOBAHKHLX YACTOT BO3IMYMEHUA.

llpy ouenxax BHEPOMPOYHOCTH TPYSONpPOBOAA CISAYET YMYHTHBAThL BCE
COSCTEQ@HHLE YACTOTH B DHEPreTHYECKH 3IHAYUMOH JHAana3oHe, HO He
gonee 1000 u.

8.1.2 PacueTr COSCTBEHHLX 4HAaCTOT OCYI@CTBIMIETCR RHO CTepxHesoit
cXene © Yy4eroM HacCH PpPadouero BEmECTBA M M3OANUMU. ApMaTypa
paccHarprBaeTCs Xak COCpenOTOMeHHAR MAccA. B pacyerax yuuTimaercst
NOBHIMEHHAA NOJATIMBOCTL KPUBOIMHeAHLX y9YacTxXoB TPyGonpomoza.

flpy anapoxcumxauus POPME COECTBEHHLX KOoseGaHuil UHCNO pacyeTHHX
cedeHul, rge cocpaiovavHBaeTCA MACCa YYacTxos, AONTHO 6HTh
AOCTATOYHLENM AN ONKCAHKA HEOXOQUMNOro Yucna dopnu xonetauui.
CeuyaHUs MpHBEeAeHMA MACC [OJXHH HaAXOAHTLCSH Takxe ) necTtax
NPRACKSHHUS PBUSPALHOHHBX HArpysox. llpu onpe ae Ne HHBIX ycnosusx
CnexyeT PACCHATPMBATL HECXOJbKO BAPHAHTOB pPa3fuBXu TPYySONpoBOAA HA
COCPEADTOYEHHNE HACCH, YTOEM YTOYHUTL 3IHAYEHKA COGCTBEHHBX 4acToT.

MpuMevanue, Ana CIAOXHX pa3BeTBAcHHLX CHCTeM TPYySOnporoaos
HOrYT OHTh HCOOJAL3IOBAHL nputiixennne HeToAan ananuza dopm
COBCTBEHHEX XOoneGauuii.

8.1.3 3HaYeHHR COOBCTBEHHHX YAaCTOT ONPEeAeNASTCH HHCHSHHLM

pemeHdeM JuHeHHol asareSpanvecxoif 3ama4u O COBCTBEHHBIX 3HAVYEHUAX:

(#1= (o] J(AI(HI(Z] <8.1>
rae w = 2nf — xpyrosaa vacrora i-Ttoffi dopMu coBCTBEHHHX KOoJeGaHul,
T T
{21= [{P}‘.{P}z...{v}k] - HaTpHua cOGCTBEeHHBX (OPM  HITrHOHBIX
xonetaHuix,

{A])= [K]—‘- MaTpHUa AMHAMHYECKOR NOAATAHBOCTH,
{M] - ausaronHanbHas MaTpHua Macc.
fipurevanne. PacyeTr CoOSCTBEHHHX YaCTOT npoOBOAKTCH Ges y4eTa
Aennduposaunsa xoneGaHuii.
8.1.4 fina TpySonposBogZa, paccHarpHsaeMOro Kak CTepxexs C
NOCTOSAHHLM MONEepeyYHsl CeYeHHEeN HA ByX onopax, COGCTBEHHAs vacToTa

ft‘ COOTBEeTCTBYOLIAN i-voit dopne COGCTBEHHbX rxoneGanut,
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onpeaensercs no $opMye:

- x?
5w ade (8.2)

rne ki- i-Tedl xOpeEHL HACTOTHOrO YPABHEHHSN;

L- amuna tpy6onposoaa Mexny ONOPAMH,M;

I= n(D*- D{)/64, nn®;

0 ~ MOroHHas Macca TpySonposoa C Y4Y2TOM HIOAAUKU H padoyvero

pemecTBa, Kr/M;
OcHoBHLEe pacYaTHHE CXeMH AIH O[HONPONETHOIO TpySonposoia 44
COOTBETCTBYOIHME 3HAYESHHA ki npuzeneHy B vabn.8.1.

NpuneyaHue. PacTarisanmee ocesoe ycxHiaMe nonpmaeT, a CXMMavmes
- NOoEHXAeT COGCTBEMHYN YaACTOTY. 3T0T $aKTOp HOXEeT HIrparb 2AMETHYD
posab ama nepsolt Hopnu xoyeGauuit. g TPySW <  AByMs HAPHKPHBIMK
onopany® 3xaveHxe nepsoui cOSCTBEHHOH MACTOTH C yY4YeToR oceBol cHan N
onpeaexsercs no fopuy.e:

2.=1 0"—1'—2 /TEI( 1+H/8_ O, (8.3)

2L

rae Nu;10'°anI/Lz - KPHTHYECKa® Harpy3sxa npy cxaTud ctepxHs CHD.

8.1.5 Jna TpySonposoaa no n.8.1.4, Ho c pgonosHUTENLHOHR
COCpeAOTONeHHO Maccoi, coBCTBeHHAs 4acTOTa nNOACHMTHBAETCH No
dopuyne:

-3 kz ——
J107 & e
T B(I+k_q/mk) (8.4)

LZ

rae Q ~ cocpegorodexrHas Macca (xrJ, kq~ nonpasoy4dsst xo3adduunenT,
3HAYEHHS KOTOPOro npisefeHu B Tadn. 8.2.

8.1.6 Jna TpySONpoBROA3 C SOABINMM YHHCIAON NPOJASTOB PaBHOR ANMHH
cofcTBeHHAS 4YacToTa NOoACYHATHBaeTcs no PopMyne

—ak?
- 10 in
T A (38.5)

rae kh; i-Tiit XOpPeHb XapaKTEepPHCTHYEeCKOro ypasHeHus, onpeaenae st
no raéxn.8.3.
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JacroTrHue kosdduunenTd K{ ZAAA

BHYHCACHHA COGCTBEHHHMYX

YaCTOT KOXEeGaHHi TPy6onpoBoAA C OAHHK (IPOXETON.

1,67/1.,5

TaGanua 8.1.
r 1
iTun npoexTa Tpysonposona SOPMY AN 3HayeHHe Kn 4acToTH
I pacyera |
l nepson BTOpPOR |
| ]
| na 1
| DapHHP-WADHKP Tin 3,14 6,28 |
| rae »=1,2,3,.. i
! {
| {
| Bapuup-3sazeara T(4m+1) /4 3,93 7,07 i
| 4 |
| % |
(. ]
| Sazexka-szameixa R(2m+1)/2 4,71 7,85 ]
| 4 |
/ v
o *
= = !
| 3azeaxka-KoHCOAb T(2m+1) /2 1,57 4,71 |
[ A {
| 4 {
[ S S 1
| CpoSoaHo aexaman ka Tm 3,14 6,28 |
| onopax Tpy6a i
| |
| [
[ |
| |
| OauH koueu sameMmAeH, & |
| APYrof cBoGORHO XeXHT 3,87 7,07 |
| Ha onope |
| 4 |
| 3 l
t » l
! |
| '-o6pasHui 3,14/1,93 |
| |
| I-o6pa3nHuft 1,76/1,41 l
| !
| Z-o6pa3unii |
[ 1




TIonpaBovYHbE KOIPIMUNEHTH K . AAR yvYeTa COCPEeAOTOMEHHON
MaCCH B ypapHeHMM (8~Q)

Ta6anua 8.2.

f

1
|Tun npoexkTa Ko3ddu-—- Twn npoexTa Koaddn-—- |
| TpyGonposora uneHT Ky TpyGonposoxna umerT Ka |
i —

|
i3anenxa—sanenxa 2,7 lloBopoT,nNeMH pagHbe 0,28 [
| , I'-o8pasuui |
| d——2 7 p |
7 Qg Z 2z |
lKOHconh C HAarpysKon 3,2 |
|Ra KoRUE |
| - l
{ ﬁr::::% 777 |

A
[ -~ I
| 0,6 |
leoaonHo nexauar Ha N-oBpPa3IHERA ‘
%onopax TpySa jga 0,7 :
‘ C % 1 ‘
| Ay e I
l l
|OanH xoHeu 3amenneH, 777 177/ 0,66 |
‘a Apyron cBoGoghHo 2,3 I-oBpa3Humn 1
| nexnT Ha onope / 0,68 |
A
| I
14 l
| 2 |
l !
/

I 2 l
L i
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YacroTHue Ko3¢buumentw K, nnn tpyconposonos

C NPONeTAaMN PaBHOM ANMHH.

Ta6nnua 8.3.

I

l Yucao Honep rapnonwxmn
leena 3aKkpenaeHus Tpycdonposona npo-
{
[

neros 1 2 3 4 9

-—J-—-—-—J&_n-—i

1 3,14 4,28 9,42 12,57 15,70

1 1
| 2 3,14 3,93 6,30 7,06 9,42 |
| P - :

l - |
| é o .3 3,14 3,55 4,30 4,30 6,70 |
| |
| r14 4 3,14 3,39 3,92 4,46 6,28 |
x |
| 5 3,14 3,30 3,70 4,15 4,55 |
x |
l 10 3,14 3,20 3,30 3,48 3,70 |
- 1'
| 1 4,73 7,85 10,99 14,14 17,28|
| y 2 |
] / ‘; 2 3,93 4,74 7,07 7,86 10,21
! A |
{ 3 3,55 4,30 4,74 6,69 7,45]
| |
| - 44 4 3,39 3,93 4,46 4,74 6,53
1 |
i S 3,30 3,71 4,15 4,55 4,74|
| | |
[ 10 3,20 3,30 3,59 3,70 3,93
| |
1 3,93 7,97 10,21 11,35 16,49‘

u

~ 2 3,39 4,86 6,53 7,60 9,68|

L\

]
! 3 3,27 3,93 4,59 6,41 7,07
] |

€ | 4 3,20 3,64 4,21 4,65 6,35]

- 5 3,20 3,49 3,93 4,37 4,68]

—— o ———— i — o —

10 3,14 3,24 3,46 3,958 3,80]



8.1.6.1 Huszmyn COGCTBEHHY D JacrorTy MHOSONpONETHOI O
TPpyGonpoeoaa C MPOJLTAMY PAZAUYHOR [AMHHN NOXHO OUSHUBATL NO
HaubommeNy nposnery. Ecom 3vor nposmer xpaffuuif, TO ACHOAHUTEABHO
OUEHHBASTCA COSCTBEHHAN MACTOTA BHYTPEHNEIO NpOSETA MAKCHMAALHOMN

AAUHN ¥ U3 AB8YX MNOAYYEHHNX 3HAYEHHT mefSHPAETCS HAHMEHLDOE®,

B.2 PacyeT BMHYyIZZSHHMX KonebaHHA Tpy&Sonposoas.

8.2.1 Int XOAMYECTBEHHLX OUSHOK CONPOTHBIEHHSA YCTAACCTH NpK
BHEpPAUHAX M ANMIHTYAR BHSPAUUOHHMX nepeNemzHui = XapaxTepHbX
CevYeHKAX CAeLyeT NPOBOAMTL PACHET BLMYXQBHHEX HUIrUSHIX xoJetannit
TpySonpososna. [IpH 3TOM HCHOAL3YOTCSK HAHHb® o ZAHAMKILSCKUX
Harpyaxax, TnNONyvY2HHIEe B COOTBE2TICTBHH C paspeson 2.2. Npn
OTCYTCTBUHM JAROCTOBEPHLX HAAHHMX © XapaxTepHCTHXAX BOSSYXAAVIPX
BUOPANHY HAIDY3OK, PACYEeT BMHYXASHHNX KOonebaHiil crxejgyeT nNpoBOIMTH
C KCNOJbL3OBAHKEM PEe3ySbTATOB CHSUHANLHLX HCONTaHHH.

8.2.2 Pacyer NposoAXTCH = JuHeHoR nNoOCTrasoBxe Anst
ASTEPMEHMPDOBAHHLIX XHHENATHYECKXHX H CHIOBLX so3zaiicrauit, 3azaxnHx B
NOJMrapNoOHKYeckon sHae. CreayeT npelycHOTPeThs BO3INOXHOCTL CABHra
das mexay Rarpy3xkamy B Pa3AHYHBIX CEeYEeHHRX TpySonposoaa.
PaccMaTpHBawTCsl YCTAHOBHBEHECH KoneBaHHs CHCTENMH npH paBouux
napaserpax. Onopr MOASMMPYORTCS NUHeRHO~-YNPYr#HMM CBR3aMu. 3Haveuue
ro3dduunueHTa OTHOCHTENLHOro AeundHpoORaHUd NpHHKMaeTcs pasHex 0,02.

8.2.3 PacyeT nNpoBOAMTCS CHNexTPANBHLM METOAOM C PAa3JIOXSHHEM o
dopuan COGCTREHHLIX xoneGanuit TpySonposoaa. OnpegesnaoTCa
AMNAUTY AHO~4ACTOTHBLE XapPakTEepPUCTHXKH nepeMeme i 8 pacueTHbIX
CEevYeHMAX, a TaKxe BHOGPAUMOHHLIX HArpy3oKx Ha OnOpH, NOABECKH U
O60pPY ROBAKKE.

8.2.4 Pacyer HanpsaxeHuR npx BHIHY XAS HHLX xonebauusx
ocymecreaaercs no $opuynam 3Tana 3a. [pu 3TOM yHHTREBANTCA pa3mnaxu
xoneGaHHUif BHEIMHX HArpPY30K W BHYTPEHHEro JgaplieHHs Anad BCex
paccharpMBaeNEX BO3Mymaomux vacror. [Ipuwseasmume K HOpMaNbLHON
TENMNEPATYPE ANNAUTY N IXBUBAJEHTHBX Hanpazauui B XapaxTepHsX
CaYeHHsX TpySonposoxa AOAXHH 6MTh $pPeACTABNEHN B CchexTpasabHoil
dopue.

8.2.5 Jna npHEAKZeHHOR OUSHKH BREpaUNK B8 TpySonpomomax «C
nepsoit coScTaenHod wactoTtod A0 60 'l MOXHO BOCHOALIOBATHCR HETOLOM

“mHapudYecxol xecrrocru”. Cornacuo 3rvonmy MeTOXY onpaRenRaTCca
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OTHOmEHKE rMepsof COBCTBEeHHON 4acTOTH fx #H YacCTOT BO3GYyXZAXMHX
Harpy3ox ftp‘ C noMomb® 3ITOro OTHOmEHHS no  4epr.B8.1 HAXOAXTCR
KO3$dHUHEHT AHHAMHYHOCTH ku
i-roit vacToTOoHi YMHOXAOTCH Ha cooTrBeTcTBYOmHt xoa3dduunent

. 3HAYEHHR BO3ANYHARXIPIX HArPy30Xx C

AHRANUMHOCTU. Janee NPOBOAKTCR pacyeT TPySONpososa Ha NPOHHOCTL HO
$opnysan stana 3a.

8.3 RpuUTepHH BHEPOMPOYHOCTH

8.3.1 OCHOBHEM CpencTsoNn offecnaveuua BUSPONPOMHOCTH
TPYSONPOBORA ABAAETCH OYCTPOHKA COSCTBEHHMX 4HacCTOT ft oT YacroTr
BO3CYZJANIMX HArpy3ox ﬁp' MIpy# 3TOM ROMEHH BLXIOJHATLCA YCHOBHS:

£/,50,7  m £/ 2.3 8.6

8.3.2 AMnmMTYyss SHEPOHANMPSXEHHA Ha pa3aHuHLIX YacToTax
onpe e NAPTCH .3 pe3yssTaTte pacyera BEHY XASHHBIX xoneGanui
TpyBonposoaa (n.8.2.4). IlIpx ouenxe sBUSPOAPOYHOCTH AN KaxXAOro
XAPAKTEPHOIO CE8YEHHA CIREefYET ONpefe mMTb NAKCHMANLHYD aMIAHTYRY
3XUBaNEHTHIX BUSpoHanprzeuuit ¢ c;av ), nosaydaemyw B pe3yasTtare
HaANOZXEHUS Pa3zakyvHex dopM xoneBanuik.

B8.3.3 Ouexnxa sHGPOAPOYHOCTH NPOBOMMTCH U3 yCnoOBkd, 4TO
NPY  HaYaNLHOM ¥ XOHEeUHOM pa3Mepax TpPEemMHbL CTpemsHonoAoBHOT O

fedexrad non neficTeued BHEpoOHaAnpAXeHHA He  AOCTUraeTcs BeJMMHHA

flopora ycranocTty. Taxoe [gonymeHuse CchpaBegauso, xoraa YHC N0
BUBPALMOHHEX UMUKIIOB npessmaeT 107 3a BpeuMsa IXCnAyaTaunds
TpySonpoeona. AocTuxenue noporosoro IHAYEHURA xo3dduurenrta

MHTEHCUBHOCTY HAMpAXEHUA npu BUEpAUHAX o3Havyaer paspymeHsue
TpYSONpoBoa 3a CYMECTEEHHO HeHbmMil NepuoR BpeMeHn, Hen pacyeTHuil
C(10-40neTd.

Ana HCXOAHOR MOAYKPYrosol MNHUXpOTpemMHS! [IpPH® xo3fduuuesTe
packpuTis pasxon 1,0 AonycxaeMas AHNAUTY KA BHSpOHaNpaxXeHHi
HAXOMMTCH #3 YCIAOBUN:

{foc 1=K /10,0005118° N 8.7

aev aeth

rae Komh- 1+2 Mlav ~ a3dPexTHBHOE 3IHAYEHHE aMNIUTYAH [OPOrosoro

. xoadPHuMenTa HHTEHCHBHOCTM Hanpaxeuu#t npu ycransocti,
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a = 0,1+0,5HH ~ pagHyC nOAyXpyrosofi TpemHH.

Hapsny C OonycraeMs B PACUSTAX CAeXyeT YYHTHBATL 6Ge30nacHM
ypOBEHL BUSPOHaANPRARSHKRA, QAR KOTOPHX npu peansHbLX pa3xepax
NOBEpPXHOCTHON YCTanoCTHOR TPeIMHH ‘NOPOr YCTANOCTH He AOCTHXUM, [as
OLEHKH 3THUX HAMPAXEHUA MOXHO BOCNOMLIOBATLCH YCAOBHEN:

E———
{o;.v}- Km“h/fo,OOOSna, . ¢8.8>
rRe ar- HAKCHHMAMLHEIEE JAonyckaeMsit pasmmyc noasyrpyrosoit TpenmKsl,
NPUHHMAEMLE! PAaBHLM MOJOBUHE HOMHHAALMON TONIDIHM CTEHXKH IAEMeHTa.

Jas OUHEHOYHHX pacyeTOoB MNOXHO NRPHHHMATL tdan]' 70Mlla u

an
{daav} 30Mila.

Npuneyaune. FonymeHHe O noAykpyrosoM $poHTe TpemMHn HageT B
3anac NPOYHOCTH, €CcCay ee PpaaAnyC NPHMHHMAEeTCR pPaBHBM ROAYyAIBIHE,
onpenaseHHOl HA NOBEPXHOCTH IJEMEeHTA.

8. 3.4 PacyerHoe 4iCIHO MNOJHLX LHKIOB NYCKOB-OCTaHOBOB TpyGo-—

NPOBOACE C ywHepennoll texnepaTypoil AoXHO GuTh MEHLIE ACNYCKAESMOI O:

NS [N] (8.9)

rae {(N] B 3aBHCHHOCTH OT aHNIJMTYAN BHSPOHANpAXEeHHA H  MapKy
craax onpeaesaserca no dopmynam €8.10> - (€8.121.

<
fipu daav_ {daa'v}

-
Anm yraSpoAMCTOR M _ iy 5,8-10 ¢8.10d
JerypoBaHHol craum 1" S + O )
ao aev 1,6 1,873
(== ) -1
s
ANt ayCTeHUTHON - N} = 4,210 ¢8.11)
cTasu L 1~ S + C ’
aQ aev 1,0 1,873
U= ) - U

Mipu {c,;oav} <9

< {o ] aAn mcex cranest
aogov aQv
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dQQV - {daﬂv}
(83,= 83, 1 - T"a.ﬂ“*f"“v}] ¢8.12>

>
Mpn d@nv‘ £d§ov] Anst TpySonposonos 1% ] BCex cranefi

3XCNIyaTagua HeAONYCTHMA.

8.3.5 Insg SHCOKOTEMMEPATYPHLX TPYSONPOBOAOS B YCROBHAX
pUBpauuy MNpH dos 0,8[0201 AOHXIHO BHNOAHATLCA ychosie (8.9), a npwu
s> 0, 6 (¥ jcnenyomee:

N o3
e

<
{N]k + 1,2£62°1 s1, €8.13

rae [N]k ( k= 1, 2 ) onpagmessiercs corsacHo n.8.3.4

8.3.6 Ina THROBHX TPYSONPOBOAOS B xayecrse XpHTEepPHA
BHSPONPOMHOCTH MOIryT OLTh HKCHNOJML3IOBAHH XOnycTHHbLE AMIIITUTY AN
nepesemeHiit B XapaxTepHEX CEYEHUAX TPYSONPOBOAA.
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9. NEPEYEHb HCMOJL30BAHHHX QOKYMEHTOB

1.CH 527-80. HHCTPYXUHA MO NPOSKXTHPOBAHHD TEXHOJNOrHYeCKHX CTAJIbLMBX
TpySonposocacs Py aoc 10Mila.

2.0CT 108.031.08-85 - OCT 108.031.10-85. KoT/m cCTaudOHaApHME H TPy~
SonpoBoAy napa ¥ ropsiveft soas. HopMut pacyera Ha npoOYHOCTL.

3.MHA3 I-7-002-86. Ipamuna 4 HOpMN B aTOMHON D2nepreruxe. Hopxum
pacyera Ha [MpPOYHOCTH OSOPYAOBAHUS " TpySonpoBonos ATOMHBIX
3HEepreTHYECKUX YCTAHOBOKX.

4.locaofue no pacyeTry HA NPOUHOCTL TEXHONOr HYSCKHX CTAJSbHLIX
TpySonposozos Ha Py mo 10 Mia ¢(x CH 527-80).

S.PTM 24.038.08-72. PacyeT TpPpySONpOBORDB 3HEpPreTHYaCKHX YCTAHOBOK
Ha NpOYHOCTH.

6.CHuil 2.01.07-85. Harpy3xu u so3sgeificTBusA.

7.CHull 2.04.12-86. PacyeT Ha NPOYHOCTL CTANLHBX TPYySONPOBOAOS.
8.CHull 2.01.01-82. CrpouTensHas XIMMATONOIUS # reofuexuxa.

9.0HTNl 02.18 Munaroms3nepronpor CCCP “"Paapa6orka mMeTOoROB HNPOBKTH-—
pPOBAHHA K 3KCnayaTtauuu TpySonposoaos ADC. PyxomBoacrtso no oocHoOBa-
HHDO NPOYHOCTH TpyGonpososos A3C", Mocxsa, 1990r.

10. ANSI/ASME B31.3. ASME code for pressure piping. Chemical plant
and petroleum refinery piping.

11. MY-PB~-1-86. MeToanuyeckHue YKABIaAHMA MO pacHeTHON ouneHke ]
CHHXSHHIO AHHAMHYECKHX BO3AeiCTEMA HA KOHCTPYKUMH
o6opynoBanusa. MiunxedTexunnpom CCCP.

TEXHOJNOIUYecxoro

12.MP 61-82, MeToauyecxue pexoOMEeHAAUHK. Metoa pacuyera croxHbIX

POCTPAHCTBEHHLX KOHCTPYKUUA B OBJACTH HUIMMX GoOpH KXONSBAHUN.
Focctaunzapr CCCP.
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NPHUJOHEHHE 1. PACHET RJHHH NPOJNETA TPYBONMPOBOJA

1. HNpensapurensyas paccranosxa onop OCYyRECTBASSTCH »
COOTBETCTBUY C AanHeM [Ipunoxenuen. [Ips 2ToN cxenyeT passuyarts
cpeatne # kpalude nponeTH: xpafid{HM CYMTAETCs OpoJer, Y XOTOPOro
coceAHH ABASIATCH KOHCOULD WX COASPXMT XOMNeHcaTop. MAauHa KpaRHux
NpofeTOB He [OJXHA npessmaTb 80% OT AMHHH CpesgHuUx.

2. Axuua cpearero nponerta TpySonposoaa (M) [OAXHA ONPeASSATLCH
KaX HagMeHbLIEe 3 3gaveHHf, BiNuchexHsX no dopuynasm (1) u <2):

L= 107°(D-t) (3r[01t/q)°%(1-0,756%/[01%)°* (1)
L= 107°(D-¢) (3r{s1t/q ) 7 {1-1, 176" /R:® )*}°*° (2)

rae 3HAY®HHE PACYeTHMX HArpy3oX Ha eAHHHUY AJHHN TpyGonposona g
CxH/M) onpenesasercs AnA paSoyHX ycnoBHit B COOTBETCTBHM ¢ pa3neson
2.1, a q, CxH/%) npenctasnaeT cofoff NOroHHy® BEeCOBY® HArpysKy Ha
TPYBONPOBOL NPY HCOMTAHHAX BHYTPEHHHM [ABIASHKEM HA NPOYHOCTb.

3. AnY ra3onpoBofOB, B XOTOPHX BO3MOXHO OSpazoBaxHHe XOHAeHCATa
fIpH HMX OTKJAOYEHHM, AMiHA cpexHero nposeta (H) He foixHa MNpeBNu3Th

BaH4Y¥BHH

L= 0.0013§D(Ett/q)°25. <D

rae xoadduusienT & HaxomMTCR nNo creayomed Tadiauue:

TaBmvuna 1
YK IoH Koadpdrusenr & asm TpyGonposoaos c Dy
TpySonpoBoAa 100 300 500 700 1000 | 1400
0,000 1,00 1,00 1,00 1,00 1,00 1,00
0,001 1,33 1,26 1,23 1,21 1,19 1,16
0,002 1,54 1,44 1,39 1,37 1,34 1,30
0,003 1,72 1,58 1,53 1,50 1,46 1,40
0,004 1,86 1,72 1,66 1,62 1,566 1,48
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NPAJNIOREHHE 2. PACYET KO30OHUHEHTOB UTHBKOCTH 3JEMEHTOB

1.0lpu nomepoyHoM pacyera TPpySonpososa Ha NPOYHOCTL Ccraeayer
YYHTHBATL MOBHIEHHYD HEXOCTLH OTBOROS H CBAPHLX BPe30OK,

NipyHMeYvaHHe: NOBMNIRHHOR I'HEXOCTLY WTAMIOBAHHLX TPOAHHKOS HOXHO
npe’efpeys, TaAXK KAK HX TONOMHA CTeHKH "B Tese" CymecCTBEHHO BHISI,

YyeM cOoeHHASeMMNX NaTpysxos.
2.0TBoaH

2.1 Koadduunent rusxocTy H30riayToft TpyoSs € NpaMamMH  y4aCTKaMH
Ha XOHUAX NpPM A>2,2 pamew 1,0 , a npu A < 2.2-'auqaca§erca 2{s]
dopmyse:
k¥ = ke, 1
P P

rae KP -~ rko3fpuuMeHT rHEKOCTH €e3 y4YeTa CTECHEHHOCTH JedopMAaLMH
XOHUOB HIOrHyTOro y9JacTtra TpySonpomoaa,

{ - xoaddrunenTt, yuuTsmawmui CcTecHeHHOCTH Redoprauuy HaA KoHUax
H3IOrHYTOro ydacTxa.

2.2.1 Beauuuna Kp onpeAesseTCa no $opuyne:

g = 1,65 . 2)
Pon(1+1, 50/ %)0 "
e ne 4Rt g, PRY
(D-t)% ' UEE(D-E)t
2.2.2 Besmuuna { npu X £ 1,65 Bruncaserca no dopuyne:
L A 5 0,3 A s
aewer ol vl M SRS v~ ) (3)

rae ¥ = &/2R/(D-t), © - yros nopopoTa ormosa Cpamxd, R - paaHyc

xpuBH3HM. flpu X > 1,65 Benuuuua { nosaraercs pasHo#i 1,0.
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3. T-o6paznNwe CBAPHHE COSOUHEHUSR

3.1 [IpK noBepOMHOM pPaACHETEe KONMNAKTHHX TPYSOMPOBOAHLIX CHCTE2M B
6MOYHON HCMNOMHEHHH PEXOMEHKYETCS YUYHTHBATL NOAATHAHBOCTHL NWMTyUepOs B
T-o6pa3ubX CBAPHLX COSAMHEHHNAX NPH U3rute U KPYyUSHUH.

3.2 Yrow nomopoTta B yasre A C4yepT.l1) OT ApHAOZTEHHMX X mTyuepy
UIrytarmx HOMEHTOB B NNAOCKOCTH COegHHEeHHS c“ib) ¥ B nep-—
nexsmauxynspHoit el naockocTH CMob). A Taxkx= OT XpPYTRmEro MOHEeHTa
crgba NOACYUTHEADTCA NO JopMynaM:

g .d
- o] id
e,= (0,2F°°D/t - 0,5D/d} BT, (4ad
6 = (0,18 /)2 - 0,5D/d] Mopd (48>
ob ™ : ’ 815
4 1,93 uzbd
e = [0,087*(D/t)**> - 0,5D/d] (42>
zb GIpb
rae I, Ipb — MOMEHT!! HEEPUHHM CevYeHHs mryuepa npx #H3rue u

Kpydesiiis,
F= dtb/Dt-
3.3 Nipu npucoeAMHEHHHW TpySonposoaa K annapary Aonyckaercs

onpefesnsaTs YrJjd nosopora mryuepa annaparta no  dopmyna C4ad>-C486d,

nosaras 8 HuX yYned 0,5D/d paBHMM HYy®.
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Yepr.1. PacuerHas cxema T-o6pasHoro

CHapHOTO COSNUHEHUA TpyGONpOBOROB.
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NPUAOXEHUE 3
BHEOP ¢/AHUEBHX COEAMHERMA,

1. T PAAHUABRX CORAMHEHMIA M PEKOMBHAYEMMNE OSNACTH NPHUMEHSHHA

Ucnonbayemsie B TPYSOMPOBOAHLIX CHMCTEMAX $NAHUEBHE CORAMHEMMA
PAINMHANTCA 1O KOHOTRYKTHMBHAMY HCAOARZHG0 { NPHBAPHME 8 OTuK,
nnockre, PEe3LBOBME U T.A. )}y THIY MNPHUBANOYHOA nosepxHocTM ( naoc-—
Kas, BLICTYN—BrNaamHa, WwiN-Na3, 1048 O3anbHNe, SOCHMUPAHHNE, UH—
3082 NPOKAAAKK ), a TarG TIMY M MATEPHAAY MSOKNAAKHM.

O0&nacTd NPUMIHIHHMS PAINKHHLDE THION SAAMLESMX CODAYMHIBM PO
namMedTUPYRTOR CH 527-80, a Taxkx@ PacripOOTPAHAIMMMMEA HE A3HMLE
TPYECOMPOBEOA ACMOAHMTEALHBMA O8HHMM TEXIMHECKHMA TPRSOSAHUAMIA K
KOHOTRPYKUMHM M MATEPHMANEM.

2. PacueTHbia yCnaosmst ¢« BuHiSOR HOPMANMIOBaRX @aaKUEes

Kaxk rmpasuno, Npm NpOoeKTHPOBAHHMHU TRYSOIPOBOACE QReayeT KMCMONe—
30BaTh HOPM3AM3OBAHHLA $¢/1aMUEBNE cosaimienm, BuBop HOopPMaAAMIOosar—~
HOMFO $naHuUeBoro cogarHeHMA MPOM3804/4KWTCR 8 2AaBHMCHUMODCTH OT THNa co-
2aMHersn, yonosHoro avamerpa ( Dy } » vohogHoro aasnerua ( Py ),
C YHETOM TeX HAM MHMX CrnelanakuiX TPeSoSarsal, KOToPrNE MOryT npajs-
SBARTHLER K PNAHUEBLM COSAMHENVMAM TPYGOMPOBOAOB.

OcHOBHME HOPMATHBHLIE AOKYMEHTHI, PErAaMENTHPYHOMME PazMeps PnaH-—~
ueBuX coearHeHWW, nepedYncnedHs B MN.4 HaACTOAWEro NPUMAOXEHKUS .,

P4 BLISOPE HOPMAAKMIOBAHHLIX ®NAHUEEBHWX COSAMHEeHWMIA CASAYET MHMEeTL
HAY ¢ STO CYRBCTBYHNME HOPMATHMBEHLI® AOKYMBHTH HAa PRaHuesHe coeamn—

HeHnAa, KaxkK npaswmng, paspatoTadn B MNMPEAMNONOXEHI, HTO pacHeTHas
NPUMEaBKa Ha KOPRO3IMW ANA dNnaHUEs M3 YraepoaArCTHX K HH3IKOAerrrpo—
BaHHRIX CTaneyt He rnpesnuwaet 2 MM, ‘a ANA fnanues M3 AYCTEHUTHLIX

XPOMOHMKENESHX CTANASY PaBMa HYNKR. KPpOMe TOro,ykKalardsa gOKYMeHTH,
KaK MPaguao, NPaeananarawT, 4YTo fAaNUb 1 Eo0nTel (WNMAasKK) coeagrHe-
HM%, IKCNAYaTHRyYEeEMbX MPM NOBHWEHHLX TeMNBpaTvraX, BNONHENS 13

MATEPKHAN08 A4HOMD KAACCa, HMMERNMX SAMIKHE KOIPPMUHEHTH AMHEeMHOr o

pacumnp e . ﬂnaTomy, B cnyvae, ecn+ QN8 KAKMWX~=NHISQ NnaARUEBHX CCe—
AMHEHKMIH 2TH TReEoBaHMA HEe BHOQAHRKTCA, Taxe CcoeaMHEHMA A0AXRRL

PACCHATAMBATHLCA KAaK CrneuManbHue M BOSMOXHOCTE WX  HCMNOAL30BaHUA

ACNKHA NOATBERPXAATHLCR PACHNETOM HAa NPOHMOCTh.

Ha enaHuesus coeaArHEHWHS TPYSONPOBOACSE, KPOME SHYTREeHHEero wnm
HAPYXHOCO A3BAEHWA, MOrYT ABHCTBOBAThH Taxkxe oceBas v nepepessisan—
RNE CUAbl, HMICrMEaANHKME W KPYTSHMWIA MOMEHTH, BanMumHbl KOTOPLIX onpege-—
AAKTCA M3 pacHeTa HaANPAXEHHO—AePaRPMPOBAHHCI O COCTORSHHMA TPy6orpo—
BOAA B LENOM. [lom BLiSOoPe HOPMANMUIOBAHMOIO $£A3AHUEs0r0 CoearHEeHHA
YHKAZAMHHNE CUAQBRE QaKTOPH CASBAYET YHMTH3aTw P onpeasengrHmn ycno-
BHOMO A3BNEHWA, MQ KOTOPOMY BHEWPANTCA HOPMANM3IOBAHHLIE SAIHUNI

& 4 ‘H
Max € ( N +
J.14 G2 6

P +

)3 O 2




—Ael
0.5
M= ( Mx2 + My2 ) , Hotme (2)

Mx, My = HarnSanuua MOMEHMTH,; ABKCTBYORME B8 ABYX BIAMMHO
nepneHArKYNRPHNX MAOCKOCTAX, MPOXOAAKMX qyepes
OCh TRYSbly, H.MM

N - ocasam ouna, ABNOTEYHNRAN HA ARHUEBOS cOodauHeHMa, Hi
- NPU PACTAKEHUUM MPUHMMBETCA CO 3HAKOM MNAKC)
- P CXAaATHUHU — MHUHYC.

G ~ 3IPPEKTHEHMN AVNAMETP NPOKNAAKM, MMl

- AAM MAGCIMX RPornaack wprocA b < 1S5 MM, a Takxe
ANA NPOKNAAOK OBANLHONO MAM BOCHMUIrPAMHOrD O8Yerini

G ~ craaHnil AUEMETE NPOKNAAKM]

- AN MNQCKMUK MPOoKA3SAOK C HapyXHbiM JQUaMeTPOM DH H wMa—~
puorr b > 15 mMmMme

G =Dn - 3.87 LB, wmm

A* - KOIPPUUSI2HT , OnNPelsennaarsl No Tadn. 3.4
bﬂ - HQF))-‘IA-N: '\\\‘h.\fr A’QMQKL" nik

3. Pac4eT ¢$naHuesBhixX COeAMHEHWI HA (POYHOCTH M NAOTHOOThH

PacuyeT onaxHUeBbLX COeAHMHEeHUt Ha NBOYHOCTL M NOTHOCTL AGAXEH
BHMOAHATLECA BO BCEX CAYHAaRX, KOFAa MCNONL3YHWTCA HEHOPMANHM3IOSs aHHuie
PNRHUEBHE COEAMHEHMA WM  MIMEHATCA PA3MEPN HOPMANMIOBAHHLIX $NaH—
ues (HanpuMep, ANA CTHKOBKMU C TRYEOH noAPE3aeTca BTYAKA), anGo yc—

NABHA HUX NPEUMEHEHIMA QTNMHEKTCA OT NPeaAyCcMOTREHHRX HOPMaTHBHLIMM 40—
KyMerTaMHM.

PacuveT 9narsuesnX COSAMHEHMIA OTHOCUTENbHO SONLWOro AnameTpa pe-—
KOMEeHMAYEeTCA BLIMOAHATL B cooTBETCTEMM ¢ PA 26—-15-88 "COCUAHN ¥ AMMA-
PATbHI. HopMbl 1 MeTOAN PacHeTa Ha MPOYHOCTb W FenMeTHHHOCTL dnanue=—
BriX coeamHeHmM".J3TOT CTaHA3APT PACNPOCTRAHAETCA Ha PAaCHeT CTanbHbuX
PNAHUEBHIX COEAMHEHMI C MPUBAPHEIMWU B CThiIK, MNAOCKHMMW U  CBOSOAHKMM
PnarHuaMM, Y KOTOPHX OTHOWEHME HAPYXHOrO aMaMeTPa K BHYTPeHHeMY He
Sonee aAByX, a WHPHUHA TaAPENKU PNaAHUA NPEBOCXIAMNT ee ToAwuHy He Eo-—
nee yYyeM 8 YHermhpe pas3a.

PacueT @naHuessx COeaMHEHMA 8 CoQTBeTCTBMH ¢ Pl 26~1%-88 wra
NEPCOHANEHOM KOMNBKTERPE PEaNM3I0oBaH B MPOrpaMMe PACHeTa Ha NpPouY-—

HOCTL M MAOTHAOCTb $N3HUEBHX COSAMHEHMI COCYAOB M annapaToe naxeTta
PVP Design.

Pnaruenhie COLAMHEHWA MeHLWEro AvaMeTpa, A1 KOTOPHX He Bunon-—
HAKTCA NPMBRACHHLIE BLE YCNOBMA, MOryT SbiTh PAOCHMTAHH ¢ NOMORLIO
NPOIrPaMMel  PacuyeTa Ha NPOYHOCTb M MNAOTHOCTE aPMaTYPRHLX fAaaHUesbix
coeauHeHu naxkera PVYP Design. 3Ta nporpaMMa peanmsyeTr AbOTaToOMHO
KOHOSPBATHURHLITI ME@TOA PacydeTa $naxHues, cooTseTcrayoumy ASME Boiler
and Prfussure Vessel Code, Sect. VIII, Div. 1,acnonHerHu pacHeToM
C YHRTOM BHYTPERHMX YCUNMA, BLISBARHMX Pa3Hialed B TeMNepaTyYpHuX yaA—
AMHEHKAX PaA3NMYHLIX INEMEHTOB COBAHHENM.
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KponMe nepeduCAeHHHX BHWE AAR pPacueTa $AAHUESBNX COSAVNHEHUN,
B SAaBHCHMMOCTH OT OSA3CTH NPUMEHEeHUKRy MaATEPKAALHOTO M KOHCTPYK-~
TUBHOTO MCIOAHEHNS,y, NOTYT ACTIODAL3OLBATLCSH TAKXE MHNEe OTe4YeCTBeH-
HNE HMAM SaAPYOSXHRNE HOPMATHBHHE MATEPHAAH, PASPPWEHHNE K NPHMEHe-
HMI B A3HHOK OSAACTH B YCTAHOBABHHOM nNOpsAXe-

4. OCHOBHNE JOKYMEHTH,y PETAANEHTHUPUYNWHE XAPAKTEPHUCTHKA HOP-
M3ANBOBAHHNX $PAAHUEBWX COEANHEHKN

1. FOCT 12825-80 - T'OCT 12822-80 - periaaMeRTHUPYWT PaSHEepPH
CTAARHNX TNPABAPHLIX- B CTHKy [NAOCKHUX K CBOEOAHNX $aA3HUEB C
YCAOBHNN AnaMeTpor oT Dy 1Sam a0 Dy 1600 um Ha ycaosBHOe
Aasaguue ot Py 0.1 MIla A0 Py 6.3 Miae.

2. TOCT 28759.1-90 - FOoCT 28759-8-90 -~ perisaMesTapywT paa-
MePH CTAALHEHNX NPUMB3PHNX B CTRK ¥ JAOCKMX $A43aHUPRB C YCAOBHHM

AnaMerpor oT Dy 400 mm a0 Dy 4000 ux Ha yYCADBHOE AaBASHUE
or Py 0.6 MRla a0 Py 10 MIa.

3. P4 PTM 26-Q2-79-88 - peraAaneuTUPYET PpPas3veps CTaALHMX
IIP¥BAPHHX B CTHK $AaHUEB C YCAOBHNM AaAuadeTrTpor Dy 1Smmx zo Dy
350 M Ha YCAOBHOe JgaBaenue OT Py 1.6 Mila Ao Py 6.3 Mia.
Paavun no PA PTM 26-02-79-88 uMewT T e COSAMHHUTLALHUE
Pa3dnepH, YTO M COOTBETCTBYWuHe ¢aanun no I'OCT 12821-80s HO
OTAKHAKNTCR OT HMX, B PRAS CAYHIASCE, SOALUMMM TOAUKHAMKM Tape-—

AOHK M OfecnedyBalnT G0ASe BHCOXKYW HAASXHOCTL PAAHUSBRX CoOe-
AHNHEHNN «

KEOME NepedYMCASHHLIX BHWEe., NPY ERECFE HODMIAKS3OZR2HHEX $AAH-
U=BRHNX CTOSAXHEHMN, B BaBUCHMOSTH OT CRA3CTH MNPUMTHSHHUS, MHaTebpu-
&ALHOTD M KOHCTPYKTHMBHOrO HCNOAHEHRNRAs NOTYT UOACALSOESTLOAR TaXKXe
HHEE COTPracAeBHe, SABOACKHNEy OTEHUEeCTBEZHHRNE Ay B-E(P‘J?:."-EIH.NE HOPMAa~

TUBHNE HMATEPMAAN, PaBpPZWeHHNE K TNPHMEHEHM B AaHHRCH CSaA3acTia B
YCTAHORASHHOM MOPHAIKE.



MPUNOXEHKE 4
BUBOP CUMLPOHKLIX U AKHIOBHX KOMNMEHCATOPOB

i. Tt KOMMEMOATOROR M POKOMANAYEMIE OEAACTU NPUMEREHMA

[ 7505 IEHCATOPS COCTOAT M3 CAHOCO MAM HROKONLKKX rgSKux
3nanéﬁ7%§\£?:' HaSaPa ASTANEA, MPTAHATIHANEAHHMX ANR KPannewms ue—
KX 2ASMIHTOS 4 SOCOPHATHA TEX HAN MHEX HAMPYIOK, MPUCORAVHOHINA
K Tpy&oneoaaay “ T.A.

f 2ARXBHOUMODTH OT KAPAKTERE NSPEIMERDHMUIA (KOTOPMR H2OBXO-

AKMO KOMNRMOUPORATE ¢ NAVMMGHARTCA QNLAYRIME THNM HEMMEHDATOPOR 4
CXEeMi KATOPKX MPHUBEARHN HA 4epT. 28

-~ QUURHKE WKOMNEROATOPMS
~ MNOBOPOTHHE KOMMNeHCAaTOPH}
- CABHIrOSHMEe KOMNRHCATOPL.

MOryT HMCMOAL3I0BATLCA TaKKE KOMAGHCATOPL, BLIMONHANKME
QAHOEPE@MEHHD HeCKONLKGO dYHKUMIAL CARMQBO—OCEgtIe nosocpaTHO~
~QCesne, CABMrosO—TABORATHLI® , YHHBERCANLHWIA.

M0 KOHCTRYKTHUBHO~TEXHOAOIM MHECKOMY KHOMOAHEHMY FMEKOro
3NEMEHTA PABNMUANT CAAYHMME TWMd KOMNEHCATOPOBI /MHIOBME KoM~
MNeHCATOPH, C rMSKHHM INeMeHTaMU, CBaPeHHMMU M3 ABYX MONYAHUHIY
CHNL EOHMRE KOMNEMCAaTORM, C MMM INEMEHTAMU, (ONYYEHHER Me-—
TOAOM MUAPOPOPMOBKUY KOMAGHCATOPM C OMErooSpa3HLMMA FoPPaMM #
HEKOTOPLIE ApyruHe,

BuiSap TOro HMAKM UHONG rUEBKOrO INeMeHTa onpeasnReTcR
KOHCTPYKTHUEBHLIMU COOBPAXEHMAMM M BEAMYMHON PACHYETHOro aAasneHua.
Tax, AMH3I0BLE KOMMOEHCATOPH aBLMHO HCMOABIYHTCR MPU AaBNASHMAX
A0 1.0 MNla, cHabPOHHLEe ~ a0 2.5 Ma, koMnencaTops C oMercoSpa—
3HeiMH raonamt —~ a0 4.0 Mla. Kpome Tora, ngrt 8onnux AaBneHnax
( > 6.0 Mla )} 2803MOXHO HMCNONL3IOBAHME KOMMSHCATOPOS8 C NoaKpen—
ARKEUMM KOABUAMA WU HROFOCHOMHLIX KOMMNEeHCaTORDs .

2. YueT BAMAHMA KOMNeHCAaTOPOER NPM pacHeTe TPpYSonposoaos

Neur pacyeTe TRYEQMNPQECAA B USNIdM, KOMNEHCATOP MOXeT
PACCMATPHMBATLCA, KAK 3INEMEHT, XapaKTepuMlyemsii, B 2ABHUCHMOSTH
OT KOHCTPYKUMKM KOMASHCATORA, 0Ce20W, UIMMUSHOM W/ Wi CABH oSO
KECTKOCTEY, OMNPEABAAEMLIX MO HOPMATHBHMLIM MATEPUMAAANM HA KOmMeH—
caTopsl, AMB0 NO POPMYAAM N.4 HACTOAKEro MPUWAOKEHMS,

nOAaTI‘lHBQCTbW QCesora KaoMnercaTara Ha CABHr Mp pacuwe~
TE TRYSOMNPOBOAA B UEAOM, Kax [pPasmna,MOXHO NPeHetpavbL , 3axe 20—
AN Ero KOHCTPYKUMA AOMYCKAET pasnafbHble nepemedeHnA.Yuureiears
3TY BEAMYMHY CNeAYeT NHib B TeXHHYECKH OSOCHOBAHHBIX CAyYaaX.

Npu pacdeTg TPYGONPOBOAA CAeayeT yHMTHBATb, YTO agasne~
HUE  ABACTBYNHREE HA CTEHKM MMSKMUX 3NeMeHTOS OCEBOrQ KOMIIeHcaTo—
pa, MOPOXAAET PACNOPHOER yCHaMe, OrPeasnfeMoe NQ ¢opMynet

3.14 P (Dn2 - Dm2)

‘R = s H (1)
8

¢



r——c
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beot. D



B cAy4asx MOBOPOTHLIX W CABKWIOBLIX KOMMEHCAaTOPOs8 pacnop-
HO2 YCUNMEe BOONPUHMMARTCA CTAXKAMM KOMMNSHCATOPOB.YW OC®BLX KOM—
NnNaxcCaToPos PaCcClriopHOE YCWUIna AsiCTeYEeT Ha YHaCcTKH TPYsQﬂDQBOﬂ&q
NPUMBIKEKENE K KOMNeHCaTOoPY, H BOCMPHHVMATCA ONOPAaMH TPYSONPO~
BOAA, HTO CNRAY@IT YUHMTL3ATE NP HMX PACHETE,

3. PacuHeTHu@ YyCNOoRHMA M BUESOP KOMMSHCATOPOS.

flont HenonesoaaHrt  HOPMAAM3IORAHKMX KoMnaHcaTopoa {( CM.
M. & HACTORUErO NPHADXEHUR ), WX BNE0OP MPOMIBOANTCH B 3aBMUCKH—
MOCTH OT YCNOBHOrO AASNBHHA M KOMMEHCHPYRWER CMNOCoOSHOCTH neum
3apKaHHOM YMone umMKkaoa. [Pu 3ToM, KOMTENCUPYIIRAA CNOCOBHOCTM
OCeEONI U KOMNEHCATOPE AQNKNHE OhiTh HE2 MEHER PaCHETHOro nepemedn—
HUA (OC2BCro X0DAd)y NOBOPQTHOrG = HE MeEHEE PacCueTHOro yraa no—
2oPOTA  {yragsoro xXoaa), CABW 0ad O — PACHeTHOr O nepoMensHMn,
MNEPNEHAMKYASPHOrO OCHU KOMNEHOATORA (CABMraE), OCNPEASAASMLIIX Ha
OCHOBaHKWKM PEIYNETATOB PACHETA HA TEMMEPATYPHYH CaMoOKOMOsHCA™
UMK TPySoProsdaAa B ULEeNDM.

Mp1 mcnons 308aH4 HEHOPMAaNM3IOBaAHHLBIX KOMIEHCATopO8, Ba—
NNHKHE AONYCKAEEMOr0 A3BAGHMA U UMKAMHMEOKOA AOArOBEYHOCTH KOM—
NeHcCaToPa oOnpeRA2ARKTCR HA QCHOBAHMM CrNEsUMANLHOCO PacHeTa { CM.
M. 5 HAQTORKEIr O MPUAOKEHHA ).

B cayvae, ecnu oceson Komnencatrop {vepT. 2a) uCnuiTh~
B8AST HE TONLKO OCEEBLIE MNEePEMaNeHUf, HO TaxKxe Yrioshe nepeMena-
HHUA U/ HMAKU NepeMeReHMA CABUraTO MPMBeASHROEe PacHeTHoe ocesoe
nepeMeseHie rMPru Boiopae KOMNEHCATOPA CReayeT OnpeAsenaTe No ¢o-

PMYyne:
/\np; I‘Apl + >\3+ )?‘S' MM { 2)

raes
A -~ IKBMBANECHTHO® nNepemeseHmMe oOT yrnia nosoporTa:s

-, Dp
= M4 (3)
rR iy

>\8- IKBHiBANEHTHOE2 NefpeMewerHne 0T casmra:t

3
UL

L
Dp - creaHuil aMaMeTP KoMnedcartTopasl
D + Da
Dp = ’ M { 3)

2

B cayHae wcnon3nsaHuA ocesnxX KoMneHcaTopos B KavecTt—
B 3INeMEHTOE CABUWCELIX HMAM MNOBOPOTHLIX KOrH1eHCATOPROB,, NPHBeASH™

HHE@ PaCuveTHLa ocesune rnepeMeReHnA AN HMX MOy T GulTh onpeaane-
Hel NO POPMynamM:

- ANA NOBOROTHLIX KoMNeHcaTopos (Hepr. 268)3

A

np 2



- ANA CABMIFOBLIX KoMneHcaTopos (4erT. 28)1

K Dp 8p
k

np  2(L-C)

raeas
3L -3ICL
K = ( 8)
3L -6CL+ 4L

4, XaoTKoOCTw KOMNeHcCaToPpa.

MNP HU3SaCTHOM OCEBOY K2CTHKOCTH Cb\, YrNOoSan XeoTKoCTh

KOMASHCATCRA MPUM NOBOPOTe Ha yron X {vepT. 28) onpeaennarcs
no ¢opMmynat

Dp2
C =

') g

a2 N3rnsanuit MOMEHT, ASACTBYNXWA Ha TPYSBONPOBOA, CooTaeToTBeH—
HO, Ng eapMynet

Mo = ny, H.Mm ¢ 10)

fip casMr-e KOMNEHCATOPA HAa BRAMYHMHY §r so3HmKaeT nepe-
pe3nBaKMAan cuna Vy u  uarndawwisi moMedT My (vepr.28). Xect-
KOCTH HAa aencTeue cunm Yy

3 Dp2
c =
Sy 2 L2

Chs  H/mm € 11)

XeCTKOCTh Ha ABNCTEUE MOMEHTAa My:

3 Dp2
C = ———2¢C, , He MM/ MM { 12 )

MNepepeatiBawwas cHMNa N UICrUSaAHEMY MOMEHT, ASVICTBYNRME Ha TpYy&o—
NPOBOA NPU CABMICrE KOMMBHCATOPAa, COOTBETCTBEHHO PaBHbLI:

VZw=C &, H ( 13 )
Sy »p

My =C &, Ha Mo ¢ 14)
&Em p

8 cnyvae, acam ocesas XECTKOCTHE CUALIOHHOFD HUAM NUHR3O~
80ro oCcesoro KoMnaedcaropa CA HaM1aIBeCTHa , AonycKaaeTca onpeae~
NATH €8 NO PoPMyNRl

1.7 Dp E 5 143
[ ] y H/ { 15 )

n Cf H

3



rae Cf — SezpasMepHut KO3IPPUUMEHT, OnpeasenAemMsit MO  rPaduxy
“ePT.
D+ ~ Do
H =

s MM ( 16)
2

Ocesan ecTKOCTe KOMNEHCATOPRHN O OMercofSpalHsitid rodpa=
MU, B ONYHAR HIOEX0AMMOOTM, MOXET CGuiTh PAQOYMTAMA O NOMOXNK
NporpamMMel pacyeTa KomrnewcaTtToros naxkerta FVP Design.

S. PacyaT ruskiHx 3NeMEeHTOB HEeMOPMANNMICSaHLX Cl/hIOHHBIX
U AMH208MX KOMNOEHOATORPOZ HA& CTATHHeCKY®R W Manouumio~
BYH® TPOYHOCTh .

FuBkne 3nemMeHTh KOMNEHOATOPGS8 ACAXHN OTBEYaAThH TReSosa~-
HHUAM CTaTHUYECKOA MPOYHOCTU NPU BOIASMOTEBHM AASAHUAR U oSeocna—
HMBATH HEOSXOAMMYH KOMIISHOMPYIRYN CriIOCOSHOCTL NPH 3aasaHHOM YH—
Cne uMKACE HarpyxeHmus, KpoMe Targ,; CHUNsPoOHHLNIE KOMNEHCATOPL, 8
IneMeHTaxX KOTOPHX ASACTBYWT CMMANKUEe HaNPAXEeHWUA, AOAXHW oSa-
CN24YMBaTh ODOXPAMEHME OSHUER M MEOTHOM YOTOANMMSOOGTH KOHOTPYKLUMM.

HarpaxaHua OT ADACTEMA 8HYTREHHEro jsaB/ieHus B FUBKHX
3INEeMEHTAX CUALPOHHLIX M AMH3IOHHIX KOMMSHCATOROS P RASARNTCS NO
*ORMynamMs

- OKPRYXHRE MEMEBEPaHHLI® HAMRAXEHRS

P (Da + H )
] = s MMa ( 17}
cmp (8§ -¢c) (1.14+ 4 H/ q)

~ OoCeBtie MEeMEPaHHLIE HANPAMEHMNA

P H
& = , MNa ( 18 )
mmp 2 (S ~-c)

— oceBne MUIrKucHhe HanpaXkerma: 7

P H Cp
& = , Mla ( 19 )
mbp 2 (8 ~-c¢c )2

rae Cp ~ €e3pa3MepHbilt KO3PPUUMEHT, OMPEeAeNReMuIl MO FPaPUKY
HepT. §

flonyckaerca NpoeoAMTbL Sonee TOYHOE onpreaeneHue ocesuX
UIMFUBHBIX HANPAXEHHM OT ASHCTEBMA A3BASHMA YMCAEHHLIMM METOg4aMU.

Ycnosua CTaTHUHECKOV NPQHHOCTH [FMEBKMX 3INeMeHTas CHibL—
POHHBIX WU AMHIOSHX KOMMOSHCATOPOS!t

& S (81, Ma { 20)
cmp

& ¢ (81, Mla { 21)
mmp

& + 6 $ 2.5 (81 , Ma ( 22)

mmp mbp
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1.

3.

b, OcHosHue AOKYHMEHTH , PRErNaAMENTHRYHMHME XaPaKTEePHUCTHKMA
HOPMANHNIOB AHHLIX CUNLPOHHBIX H AKMHIOBLIK KOMNEHCATOPOSB

fOCT 270346-846 "XoMNneHCATOPW W YIVIOTHEHHUA CHALPOHHLIE Ha8Tan~—
nnueckra., 0SuUe TexXHUYEeCKHE® YCAoSHMR® — pernaMenMTHPyeT pal—
MEPH H XAPAKTEPMUCTUKU OCEBMX, CABMIOSMX WU YI/0BuX CHALPOH~

HLiX KOMNeHCcaTopos Sal Naaspenanvumnx Koney o Dy 65-1400 MM
Ha Py ao 6.3 MMa.

TY 26—02-1122-90 "KoOMNEMCATORW CHUNbLOOHHLIE. TexHU4Heoxkna Tpae~
E08aHMA" — PErAAMEHTHUPYET PA3IMEPM W XAPAKTEPHMOTHMKU OCEBLIX,
CLABI~OBHX M YIrAGEX CHAbPOHHMX KOMIRHOATOPOD G MNOAKPRERMNAK~
‘M4 KOALULAaMM M Be3 Hax © Dy 150400 v Ha Py ao 6.3 MNa.

TY 26—02-876-80 "KoMNoHCATOPM AKMMICIMG,. TeEXHMYEeCKHKE TPReSosa-—
HHMAY — parnaMeHTHURYaeT PA3IMEPR M XaAPaAKTEPMCTIIKA JMH30BMX KoM~
rnieHcaToprae ¢ Dy &00-2000 mMm Ha Py a0 0.63 Ma,

KpoMe nepeyucierHeX BLWE, MPU Buope KOMIeHCATOPOB, B 3aBUOKMMO—
CTHU OT uenr 1 oShacTH NPUMEHeHKS, MOYT HCNONL3I0CBATRLCA Takxe
VHLIG OTPAONRSHAR, ZABOACKHME, OTEYHEOTEEHHMWE HAKM 3IapySexHhig HOopMa~-

™B

HW@ MaTepHansl, pa3peueHHLI! K NPHMeHeriue B AaHHOW OSnacTu B

YCTARHOBeHHOM NOPRAKR,.

Cd

C¢

Ds
Dni

Dp

7. YHonosrHuig oB03NHaANEHHMA B OPMYaxX PACHRTA KOMMeHCaTaPos

- HHCAQ roeros
- wpuHa rodpa, MM
PacYeTHAaR MNPHBaska K TONNMHE CTeHKM, MM

ANMHA rOPPHMPOBaHHO YAaCTHM OAHOIro CHAabPOHA B
CABMMOSOM KOMNEeHCATOPEe C BCTaBKOA, MM

-~ Se3pa3MepHLil Ko3IPPMUUMENT

- £e3pasMepHLIt KO3PPHUMEeHT

— Ges3pa3MepHbLis KO3IPPHUMENT

~ DCeBan XeCTKOCTh KOmMMewcartopa, H/mm
—  YIrnosBas XecTKkoCTb KomMneHcaropa, H.mMm

caABVMroBas XecTKOCTh KOoMNeHcaTara Ha aAercreue
cunwt Vy, H/mMmM

CASKrOBAA XECTKOCTh KOMMEHEAaTORa Ha gevicTeva
MomedTa My, H.mM/mm

= BHYTPEHHMIA AMAMETR KoMnedncartropa, HM
= HaPYXHBHA AMaMeTpP KOMNeHCATORAa, MM

- creatiml araMeTp KomrnesHcatTopa, MM



Mo -~

My -

HMoAY AL YINRYIOCTW MAaTeprana KomrgHoaTora, MMa
8ncoTa roera, MM

€@3pa3MerHil KOIPPUUUENT

KOIPPUUMEHT NPUBRASHHUA HANPARMBHAN

ANHHa KoMreHcaToea (PGCCTOHHHQ MexAY KParHHAMK
TOYKAMIA MOPP KOMMSHOATOPRA) , MM

ANMHA LWHIHMHAPHMHECKOY! KPaesolil 30HW FUSKOro INeMeHTAa, MM

NIrNSannid MOMEHT, AAOTIYORIMMA HA TPYSOrPOBOA
MPY OBOPOTE KOMNEHOATOPA Ha yran e Hotem

UIrUBanuil MOMEHT s ASVNCTBYKMIMA Ha TPYSOMPOBOA
NPU CARMTE KOMMEHCATOPA HA BERAWHUHY ¢ Hommt

pacvaTHoO® gasacHne, Mila
paccnopHoe ycunue, H
HOMHMHANLHAER TONKWUHA CTEHKK KOMMRHCATORA, MM

nNepepe3niBanan Cuna, ASACTBYWNAEA Ha TRpySonpaosoa
NP CABMT 8 KOMNABHOATOPR HAa BennHiMnHy ? H.mre

pacHeTHO@ OCEB08 NepeMeneHHa, MM
NMPUBEABHHOE Ppac4eTHoEe 0CeB0e NepPeMereHHe, MM
IKBMBANEHTHOE MNepeMaueHHe OT yrna nosopoTa, MM
IKBMBANEHTHOE NepemMererHe OT CABWra, MM
PacHeTHOoe paaManbHOe nepeMeneHmMe, MM
pacHerdoe yraopoe nepeMedeHmne, paa

PaACHeTHARA aMNAUTYAA YCAOBHHX YNPYIrmMX Hanpsaxenwn, MMa
MaKCHMMarbHOEe 3IKBUBANAEHTHOoe HanpaxeHwue, Mila
OKPYXHHE MEMEPaHHLIE HarNnpAxeHmss OT aasneHus, Mila
ocesHe M3rMEHLEe HaNPAXeHWA 0T nepemexenua, Mila
DCeBhe M3rMEHnie HanpaMeHma OT aasaesma, MNa
oceshie MEeMEPaHHLIEe HaNPRXeHHA 0T nepemewerua, MMla
ocesha MEMEPAHHLIE HANPAXEeHWA OT aasnerdns, MMa
AOMYCKAaEMOe HAMNPAMeHNa ANS MarTepHana rusxkoro 3neMedHTa
nPu pacyeTHou Temnepartype, Mla

- ACMYCKAGMOAa HAMPAXKEHWE AR MATEPMANA FMEKOrO 3InemenTa
NnpM HOPMaNsHOM TemMnapatTypa, Mla



fipnnoxexne 3.
Pacver rpyéonpopBona H2 ruapoynap.

1. TnapaBanveckun yrRap = TPYSONPOBOAHOR cHCeTene BOSHHUKART
NP BLCTPOX IAKPHTHNA VAW OTKDPHTHMA APMATYPH, MYCKEe WU OCTAHOBE HACOCLOB,

J2aNONHeHNn TPYySBONpoBOR2 XUAKOCTLHW, DPABDPHBE TDPYGONPOBOAA W T.0.

2. TloBuweHne naBneHuUR AP,.(na) npw CUNPABANYECKON ya2ape
BQ/SRCTENE® NCHOBEHHOLO IMONHOLO MNPEXPAREHUR ABMKEHUNA RRAKOCTH npu
yenosuu T < 2L/ Q(nNpAnON% CAZXPIBAUMECKUS YRap) CleayeT BHUUCARTL NO
Yoprnyne Xyxowmcxoro H.E.3

Ap,. = . pd, (1)
rae .- neppoHavanbHAR CKOPOCTh NOTOKa, NM/C3 - HAOTHOCTbL XMAKOCTH,
Ke/u=; o -~ CXODOCT® DACAPOCTPDAHEHHUR YAAPHOHR BONHH, NK/Cy Ts -
NPOAOAXKNTENHLHOCTh SAKPHTUA WAU OTKPHTUA TpySonpomoaHOs apnaTyps, <3 L
= ANVHAa Tpy6Gonpoesona, n.

3. Ann  aBCoNWTHO XMECTKON TPYSM CKOPOCTH DACNPOCTPAHEHUA YOAPHOA

BOJNHW
d= ¥K £, (2)

rge K - Moayns ynpyrocTu XuaKo<Tu, Jla, T.e. CKOPOCTb PACMNPOCTPAHEHWA

YAAPHOAN BOAHK PABHA CKOPOCTHM 3IBYKE B XWMWAXKOCTH.,

CxopocTn gByka 8 BoRe~-1450, 6GeHSnHe~1113, xepocnHe-1295, Seusone-
1325, mMacne~1200 +1400 n/c.

4, C yvyeroM paSoTu medopMauUMn CTEHKW TDYSH

d= 1/ Vﬁc1/K + D/sE) 1, (3)
rge s ~ TONMMHA CTEHKM TDy6n; K - Monyans ynpyroctn ¥XWMAKOCTHU, [la} E -

HOLYNL YyNPYroc<TW MaATEPUaAnaA TPpySH, [1a.

An’ cranen npm Temneparype mo 100°C E A2.10° HNia.



floayns ynpyrocrtu xuakoetw K npm 20°C:

F‘ 1 [ { )
| XuakocTs | K, dna f XAAKOCTh | K, H#na |
| i +f — 1
l Bona | 2040 “ Hedtw ‘ 1300 |
l AueToOH | 790 “ Hacno i 1220 |
, Benson ' 1080 u 3TnaOBHR canpry | 850 |
| Kepocusn | 1220 I 3énp | 700 |
L 1 il I § 3

5. Ha npakTuke <CKOPOCTh pPACNPOCTPAHEHMUA YXapHO® BOJMHM HeHLDe

CKOPOCT® 3IBYKAa, TAaK KaX CTEeHKK TpySonpoBona HEe ABARKNTCA AGCONANTHO

XEeCTKHMN,

1P YyHMEHBWEHMN CXOPOCTU NOTOKA OT HAMANLHOW Wo no xoHeuHon .

NOBHWEHME NABAEHUA B BOJMHEe BoJenCTDUe HeNOJAHOrO
npu ycnosuu Ty < 2L/

TrapaenaMiecKoro yaapa

Apym = (W, - @,) Qd'

6. Npn ycnoeun Ts > 2L/d W AMHEIROM 3AKOHE WMIMEHEHWA HNABAGHMA W

CKOpDOCTHW NDU IAXKDPHTHN ADMATYPH MHTEHCMBHOCTL HEeNPRMOTO rMapaBanIeckKoro
YA2pPa

AP, = 2( Wy - W) pr/ Ts.

7. InA CHUXKEHWA WHTEHCUMBHOCTWU TUAPABAUYECKOTO YXaPa YBEeAWYUBAKT

NPORONKUTEABHOCTE BAKDPHTWUA WAN  OTKPHTUA TPYyGONpPOBORHORM APMATY DY}
YHEHBWAKT CKOPOCTLHL NOTOKA, yBenauInsan anameTp TpySonposonas;
npenycHaTpuBawT ¥ HAacCoca 6HaarnacHum TpyGonpeBoa <C KXnanavomM, 9¥TO

NMABBONAST XKMAKOCTH nepereys na obnacTn BHCOKOIO A2aBNeHuUA B O8NnacCTh
HN3KOTO HNaBASHWNHA; YyBeMnYnBawT MNPOAOCNXHMTEALHOCTL OCTAHOBA Hacoca apn

ero aBaApHUMHON OTKNNIeHWUN YCTAHOBKOR MAXOBOTO KOJeca; nNPUMEHANT
TACATENN TUOAPABAMYECKOro ynapa ¢ mZeMneupywaun 3aeMeHTONM ( ITaCTUYHRHNM

NPOKAARAKAMW, MYdTAMK, enasdoHanm), oSSpaTHLe w  OPeNOXPAHMTRAbHUE
KNanaHe, YyDABHWTE&NbHLE pesepByapH W np.



punoxenve 6.

PaCWQTHO-SKCREPHH@HTQHBHNE MEeTOnS ‘M CpefgCTBaE CAUNTH

TPYSONpoBOROB OT BHEDALWK,.

1. TexHuvecxmue pPeleynr no CHHAXSHUY nynbCcanmn NTOTOKOB,

IMSPAUNN TPYSONPOBOAOE M BUEPOIABMTE OXKDPYXANANMK O5HEKTOB.

Cinxenne pn&paumu TTC npousBOAWTCA NOYTEM YMEHLWEHUA WAKN
YCTP2HEHUA BOSNYRANAMX BOINEHCTBUNM U DEryJanposaHMen napanerTpos
MEXAHNMECKON CUCTEMM, = C UeNbY YCTPAHEHMR DE3OHAHCHMX XOneGaHun,

Ipn 3TOM HEOEXORNMMO B repsyw OMepeaAb YCTPAHMTLH DPESOHAHCHHE
xoneSaunna NynsCUpyKwRero MoToKa W OTCTPOMTL OT BO3MOXHOIO
COBHMAAECHNA DEFOHAHCOB lOTOKA W MEXAHWYSCKOW cucoTenu.

HepecTHM cnenyrane <Cr1ocobu OTCTPOMKM CHUCTEOMH OT PRIOHAHCHHX
KOneSaHnn rasa.

1.1. HamMenenue AAVMH W IuaMETPOB YHACTKOB TPYSONPOBOARON
CHCOTEeMH, €C/AM 3TO RONYCKAET A KOMIOHOBKON CHCTEMH.

1.2. HaneHeHne TRMIEPATYDH W [2BARHUR HATHETAHWN KONMMNpecco-—
pa, @can 3TO BO3MOXHO IO TEXHONOIMM DaBoTh. OT 3ITUR napaneTpom
3aBUCUT BE/MMMHA NJAOTHOCTHM MNPOAYKTA W CKOPOCTM 3IBYKA, BAUANUUX HA
wac$¥%ﬁ CMEeKTP CNCTEeMH.

1.3, Ycranosrka anadparn paccevwBaeT 3JIHREPIMN KONEeBAHWR Ta3a M
M3IMEHRET AMNAMTYAHO~MACTOTHHN CMNeXTp rasa B TpyE&onposoaHon
cucTtene, OpPHEeHTHPOBOMHO IJAMAaMeTpP pacCTOdMKK¥ anadparm
KonxkeH 6uTh paBeH 0,5 BHYTDEHHEIrOC OMaMeTP2 TPYEH. ONTHHANBHLS
AnaMeTp pacTovukun auadéparmw d , oSecnevyusBawmunn 3ddexTuUBHOE raweHue

NyAbLCaAUNM, MOXET SHTbL ONpeneneH NO ypPABHEHWK

q
d=D VVcn/cC P (L)

rae VY.p — CpenHAA CKOPOCTL rasa B TpySonposose.

AnAa nBYyX$3a3RHX MOTOKOB:

4
d=0 V1,5 € 9

rae B— KO3IPPWUMEHT CONPOTHBAEHUA ONAPPATMH.

1.4, Ycranoska Sy depHux eMKOCTER yYyMeHRWaeT ARNANTY AM

nynbcauuvmn OABNLHNA 3A CHeT pACCeWHBARKA BHEPPﬂW KONe6AHAA rasa Ha



BO3SYKIeHME MACCH Cala B oSvene 6EyPepHOm eMKOCTH H HIMEHART
CNeKTP COSCTBEHHHX YAacTOT KoneSanun. [OAr HanSonee 3%PeXTUBHOTrO
raweHna xone8anunmn 6GydepHan eMKOCTH A0NxHA YyCTAHABAUBATHCR
HeloCPeACTBEHHO ¥ WCTOUYHMKA BOIBYRARHWMA xoneSaumn (y uUAaAnHApA
XxoMnpeccopa). Ha H2CKONWKO UMAWMHADOB OAHOA CTYNEHW LeALCO05pPa3IHO
YCTAHABAXBATH OSayl eMXOQTb.

1.5. YcTaHOoBXa aAnadparn HA BXOAR B €MXOCTh WM HA BMXOR: w3
eMxocTH, [IpH 3TOM DPaABMEDPM EMKOCTH MOI'YT EuTbh YyMEeHbWeHH NDPUMEDPHO
Ha JI0% 1o CpPaBHEHWW C enxocTbw &Gesd anadparmm. JONOAHMTEAbLHNE
noTepn A2BASHAN npwn YCTAHOBKE Anadparnu neHoLwe, gen
JOMOJARMTEALHHE NOTEPN NPWU PEIOHAHCHHX KONEBAHUAX.

1.6. AKYCTUNHERCKAR PuALTD YCTAHABAMBAETCA B Te&X <JAyvasX,
KOTRA BOSHWKACT HEOEXOANMOCTD B BHAUNTENEHOM CHMXEHM® KONeGaHMAK)}
Tpetyranecn ann 3TOro TraBapuTHMEe DasnepH OBydepHON eMXodTH
NPpeBLWAKT AONYCTHMMHE W3 YCAOBWA XOMNIOHOBXU. AKYCTHUECKWA dUABTP
XAPAKTEPNIYLTCA YeTKHM JUCKPEeTHHM CHNexTpoM NnoNoc NPONYCKAHWUAR ®
CaweHMA MACTOT XoneBaHuw rasa.

1.7. HnTepdePeHUNOHHENR CNOCO6 raweHnx nNyascanun 39PeXTHBEH B
OMeNb Y3KOM NONOCe YACTOT KOoNeSaHum., HAAR 3Tux uenen NDPMMEHAKWTCH
<neunasbHue oTBETBNARHANR navM  nerTan {oTBOAONM), ANVMHY KOTOPHX
BLSUDANT PABHOW HEMeTHOMY “ucay NOAyBOAH.

1.8. CoveTanune B oOnHOAR TPYSONPOBONHON CUCTENE® PAIAUMHLEX
Crioco808 rauweHnsa NynNbLCallHn.,

locnenoBaTENBHOCTL NPOBeASHNA OTCTPONKMN oT pe30HAHCHLX
XKoneGaHNK, A TAKKE CHMXEHMA KONeBaHWE RaBAEHWA rasa,npeacTaBAreT
coBoi  MTEePAUMOHHLEN NpPOLEeCS BHRECEeHMA WIMNEHEHMR B  KOHCTPYKUMW

TPyEONpoOBONHON CUCTEMH <& nocneaywuen nposepkon 3¢¢eKTHBHOCTH
M3MEeHeHwWn pacuyeToM HAa 3IBN.

Ecnn nameHeHne napamMeTpon rasa HeBO3MOXHO nan He aaeT
xenaemex pPe3ynnbTaTOB, PaccMaTpuBaeTCA BOIMOXKHOCTS N3IMNEeHeHnA
reoMeTpMMeCKHMX napaneTpos CNCTEMH, a npn HaAnIunm B CXenMne

BCNIOMOTIATE/NbHHX TEXHOJNOIMMYEeCKMX ANnapatTos (MaCAOBRATOOTREIUTENENH,
CenapaTopons, TenA0OGMEHHUKOB © JAP.) DPACCHMATDPNBANTCA BADWMAHTH
KOMIIOHOBKMW 3TOro o60pynoBaHusa. [Ipn HeEOBXOAMMOCTW MNPHNEHAKWTCA
racureny nynscaumsn (anadparma, BydepHam emkocTb, Anadparma <
S8y®depHON eMXOCTbN, AKYCTHUMECKMH dUABTP).

2. Canxenne puGpaunn TC u BMSPOIARNTA OKDPYyXAHWAUX OEHLEXTOB.

B TpySonpoBoaHMX 06BA3KAX NOPUHEBEX MaWWH MAKCHMANbLHAA

3IHepPIrn npuxoanTca Ha HNu3wKe CAPNOHNKN ., PacueTn noNyCcTmnuno



fPOBOONTL IO HECKOAbxun nepBuM (A0 3I-3) COBCTBEHHHM HacToTaM

KAXAOT'0O nNponeTa M pPeaAnNn3oBHBaATSH OTCTPOMKY O 3ITWUM IHAMRHWAN.

2.1. KoppexTrponxa TpySONPOBOAHOM CUCTeNW LOAA YCTPDAHS®HWA
AeX2AHMI@CKNX PeIOHAMCOB.

CnnexTp COBCTREHHEBX RNALTOT AHGOR MEeXAHWMEeCKON CUCTEeNH GABACWHT
0T €& OSHIMHO-KOHCTDPYKTHBHEX peweHun,

e Chn L TY TMETRYRT IRRWN JeWRAKWA | ycnosns IAXKPEeNnACHUN n
WHE PUNOHHO~XECTKOCTHNX NAPAMNETPOB.
AnR TpySOonpoBOAHEX CUATEN TAXWUMW NADANESTDAMWM MBAANTCAY
= XOANMeCTBO YYACTXKOB,PDACNIONOXSHHNX Mexay OMNOPAMH, ux
XOH®MrYypauunA}
~ HANUMNE COCPEROTOMEHHHX MACC WM MX BelMMMHAYS
— yCNOBMA ONNPaNHnA]
= YNpYyrne Onops # AR XRCTXOCTHHE NAaApPaMeTpPH}
-~ WHEePUMOHHO—XKECTKOCTHLE NAPAMETPH YYACTXKOB.

COCpenoTONEHHN® MACCH - yBenninBaw? MHEPUNAOHHEIES
KAPAKTEPHCTHUKN N CHMUNMART IHAYLHUA COSBCTBEHHHX ACTOT.

[IPAKTUNECKU NOHMXEHME IHAYEHUR COSCTBEHHON YACTOTH <cnocoSon
BKNIKMEHNA [ONOJAHNTENbHO R MaccH noxeT OGuThb 3I3PPeXTMBHEM TNIpH
BEANMMHE MACCH; COMWIMEPUMONR C MACCON YyHACTKA.

B pPeanbHHX CNCTENMAX COCPEROTOVNEHHME MACCH KOHEMYHHX pasMepon
YBEANUMBAKNT MECTKOCTb CUCTEMH.

B SoaswuHCTBE CAyuMaeB B DPEAABHHX TPYSONPOBOAHHX cucTeMaX
COCPOAOTOYEHHHEe MACCH WMEWT CaMOCTORTE/N5HHE onopd ] MOTYT
paccnaTPUBATBLCA KaK pPABOSNINTENN CACTEeMH H3 IAB3e He3aBNCUNMNHe <
KeCTXUMU SanesKaMu B TOMKAX NPUCOeRUHeHwnA Macc.

YmecaToweHne cumeTenhn BXINYEeHneN MaccH - daxTop
KOHCTPYKTWBHOILO YBeAUWYERUA COGCTBEHHON YAcCTOTH. TOYHHA oTBEeT o
BAMAHNKAN MACC B KAXAOM KOHKPETHOM cCiydYae KOHCTPYKTUBHOCO peweHus

MoweT 6HTbL MONYYEeH TONBLKO PACYETOM BCenw CucTenMu B Lenon.

2.2. HavanpHLe YyCA0oBMA 33aBUCAT OT ycnosnna 32K penNeHus
KOHLEBHX n NPpOMEXYTOYHHX YYACTKOB. Bauanve wux uoxer BHThb
3HAYMTENLBHEN. [IPM  TNDPAREHEHWW CKOALIAMMAN, OJAHOCTOPOHHMUN onop
Heo6xoanMo npeABAPUTENLHO npoBecCTK pacuer HA CTAaTHYEeCKY®
hpoquocrs M y6ennMTHCA B HATDYXEHHOCTWU ONOPp.

IIp® PABCPYXEHHON ORHOCTOPOHHEHR ONOPEe B MCXOAHKX AAHHHX QAR
PACHeTA COBCTBEHHHX MACTOT NPUHMNASTCR CYyMMAPHAR JUIMHA nponerta
nexny ABYMA COCEAHMMMW OrfopaMu, UTO MOMET CYRECTBIHHO CHU3NTDH

BHAYPHNE COSCTBEHHON (flamMurntuA™) = sm-o.



Uenecoo6pasHocTs NpuNeHeHnK ynpyrcnx QUIOP W HeoBXOAWNHe
IRVIMMMHE UX N@CTXOCTW MOrYT 6MTh ONpPEeneNeHH TOALKO OGMUM pacyeToNM
tncTenw Ha 3IBM.

npyrne Onopu, yMeHbwan IKBUBATCHTHRYR ASCTKOCTS BCRNW
EMCTEMN, CHUXAKT HKAXRWNO TCPAHMUY HACTOTHODO AMANAIOHA YMACTKA M
cueTeMM.

[IpnneHexnne UX - od¢dexTUBHO nNIPN  OTCTPONRKE® OT DEIBOHAHCA B

CTOPOHY YyMEHMURHMA IHAM@HWA COSCTBEHHHMX 4acToT,

2.3. Heo&xoannocrs OTCTPONKHN TPYBONPOBOAHOMA CHCTEMM OT
PeSOHAHCOB CONpPeALNASTCA W3 YCNOBUR

— < 0,75 nan —_—2> 1,3 (2)
fo fe

f10 KAXZOMY Y3 NOTRHUWANLHO DOGHNOKHHX MEXAHWSMOB DBOISYXAHMA
anSpauun.

[locnenoBaATENLHO NO CTeNneHU unenecooSpasrocTy . 3dPPekrTuBrHOCTK
RDMNEHANTCA CcALAyHwANe CNOCOSH M3MEHeHMA AAWHM NponeTa.

Ann BHBONA CUCTEeMH 33 NpejesH Pe30HAHCA HEOBXOAMMO NIMEHEeHMe
RAWMHE yHacTka HAa 15-20%.

FexonenayeTca BHAMAaNe nNPOBORMTL KODPPEKTHPOBKY B CTOpPOHY
isennvernna fo, T.2. YMEHbBWEHWA AAUKN nponera L.

[Ip® KaxAoM BHOBL MPUHATOM 23HAMEHMW L NpPOBepAeTCH COOTHOWEHWE
¥2) no mcen Boanymawuum wacToTaM.

B cnyvae BHBOAA CUCTEMN W3 30HH OXHOTO #M BXQAA B  3IOQHY
RAPpYyroro pPes30OHAHCA, CUNCTEMA KODDEKTUPYETCR NO HOBOMY DESFOHAHCHOMY
Dexuny.

[Ipn HEBO3MOXHOCTW KOPPEKTHPOBKM B CTOPOMY yBeawveHua fo,
KODDEXTHPOBXa TMPOBOAMTCH yMEeHbWeHWeM Toy T.e. yBenuiyeHunen
Pnpenenarnuero fo yvyacTka,

2.4. Ycnosna sSaxpenneHnsa W ynpyrwe Onopu.

NP OTpPaHWMEHMW BOSJMOXHOCTR®NR BAPLUPORAHUARA ANAVNHOM NPOALTA,
RTCTPONRKA CMCTENN OT De30HAHCA NPOBOAMTCA RuNSOpOR THNA ONOp w
HEORSOPOM UX XKeCTKOCTM.

HaneHeHW? pACNONIOKEHNR COCPEROTOMSHRNX nace 3anaeTcn
PACHETYMKOM TONBKO NPU HAAMMMU B CUCTEME COCPPAOTOYEHHHX MACC.

Mpn wux OTCYTCTBUN crnieunansHoO BBORNTS coOCpeAOTONEHHKE®
BononHuTenbHEE NACCH ANM MSHMEHEHUN CHeXTpPA MACTOT peKoMeHayerTcm
EQO/ILKO NMpPU HEeBOIMOXHOCTH MNPUMEHEHWA ARAPYIUAX COCOGO0B. ANA OTCTPOWUKMH

e



OT pe30HaHCA.

2.%, HaneneHne I'eOMETDPMN CucTenu,

Mpn He3ddeXTMBHOCTN CMOCO50B, HINOXIHHEX B n.n. 2.1-2.4,
HEeOBXOAUNMO MINEHWTS CEOMeTPHN CUCTEeMH, O6ecnevywm CBOGEOARY BaAPHAUKUMK
fo, MAKCHMANLHO <CHPAMMB TPACCY, NO BOIMOXHOCTH H3ISEESXATL NUHWHRNX
noBopoOTOB.

fipn 3TOoM cnocofe HeOSXOAMMO NpPOBLANEHNE NPOBepPOVHHX pacueros

HA CAMOXOMIIRHCAULMUNW,

2.6. Hsmneneune UHE PUMOHHO-XECTKOCTHRX napaMerTpos
TpySONpoBOAa — BAaAPLAPYETCR AXameTpOM TpPySonposona.

[IpM HANIMMKU  CTIELUMANBHEX WHEPUMOHHO-XEOTKOGTHHX T[aAcuTenen,
2HTUBKUEpaTODOB, nexonn "3 SKOHOMMUYECKONR W TEXHRYECXON
HeNe COOBPATHOCTH UX NDHUMEHENUA, NTPOCUMTHBANTCHA BAPHAHTH YACTOTHHX
CNIeKTPOB CHCTeNH < racnTenaMn, W 1o $opnaM xoaebaHus NPOBOANTCNA

OUeHKAa uX 3PPexTHBHOCTH.

KoppexTupoBxa Tpy6o!ipOBOAHON crCeTeMu ann yCcTpaHeHnn
MexaHnvdecxKoro pesoHan<a - aposoanurTca no xaxapony NEXAHUINY
BO3BYXASHNA KOone6Ganun ‘i@ 12HEeE®, Nen 0 TIATH TrapMOHRKAN n

XONMYEeCTBY COGCTBEHHHX MAaCT|OT KOJeBaHnn JCUCTEeMH, 3ANaABAEMOMY

P2CYETUYUKON, WAM PABHOMY  YABOEHHOMY OHANMEHMN \HWCNA YHACTKOB
cueTeMH,
3. PexoMennaumu no WHCTPYMEHTANLHOMY o8 CNneA0BAHUK "

MOHUTOPUHIY TPYSONpPOBOAHMHX cuerem n RATHEeTATE/TbHEX MawnH npwn
NyCcKke w®n 3xkcnayartTauun,

3.1. HHCTDpyMEeHTanbHue oScnejoBaAHNSR BHESpaunn, Hensvr

06CNeAOBAKNA RBARET A

= wn3MepeHne YypoBHewn BWEPALWUW TDPYSONpPoBONOB, CPAaBHEHMEe WX ¢
nonyckaemumn (cM. n.4,2);

~ OonpeneneHne CTeneHW ONACHOCTU BMBDPALMNK]

— 2HANNI CNEeXTPOB BUGPAUUM, ANATHOCTHKA MACTOTHHX CNeKTpoOB
BNEPOBO3NYREHNA U UX WHTEHCUBHOCTU}

= OUeHKA YypOoBHER BUEGDALMM DSIENEHTOB HACHETATEeNbHHX NAWMH
(4.3-4.9) XaK NCTOMHNKOB BHEDAUWN]}

= W3NepeHue yDpopHem TMNyAbLCAUMW RABAGHMA, CPABHEHME WX &
ROy CKAaeMHMK, onpeneneHMe HeoBXOAMMOCTH MX CHUKEHWAS

= onpeleneHmMe HeoEXO0AUMOCTH BUEBPOSARWTH OXDPymXawamx 06%eKTOB}

- IaKIAKYeHne o HeoBXOAMMOCTH nepnuonuyeckoro nnau

CTALUAOHADHOTO nx MOHNUTOPUHTA BUEpaMmmn TPySonporonos "

87



KATHETAT@NbHBX RNAWWAH H

3.1.1. HonepeHna BUEBPALMK.

HanepeHn® B KAWAON HANMRMEHHOR TOMKE® NPOBOARTCN NO TpPEM OCAN.
YCcROBHO NPMRMMANTCAR HANDABJAGHMR OCEnt

Y - no ocu BANA MAWMHH,

X - B roOpuUGOHTANBHON MJAOCKOCTMH,

Z - Hoprnaamuo K naocxoctr XY.

Hanpasaeune Y DBHARPDXMRAETCA NO BCER TPACCE JAAX  XAKAOTO
YUACTKD .

3.1.2. TOMK® n3MepeHunnt

- HACHETATE/IbHAR HAWNRA - Ha TOopuax - UMAKRHADOB,
HACHR T2TE/bHNEe NaTPYSXn, QYHAANEHTHLE GONTH}

- onops TpyGonpomBonag

~ CepPeaMHa XAXAOI'O NposieTaA MEMAY ONOPaMn, PR  HAAKMAR B
nposeTe MEXAY ONOPamMM OTBOROE — HA XKOHUAX OTBOXA.

OnpenenneTCcRx MAaCTOTHHN CnexTp suSpaunn,

H3MepRNTCA pasMaxn BUEGDONEepeMemeHMWn1

- oBunun (CyMMApHHM) YypPOBEHbL}

-~ HA KaxAOo4 MACTOTHON COCTABAANWER CNEeXTpPA.

3.1.3. [Mpr npoBeaeHWY WBNEDEHMA OSVXCHMDPYETCR HATPYIOMHMN
pexwn TpySonposoxnas

~ COCTaB MNpPOAYKTA}
~ TeMMNepaTypPa Ha KaxaAoM YHacTKe}
-~ nRaBneHue;}
— MNPOVSBOANTENLHOCTSL] — BPEeMA W NAaTA NPOBEAEHMA WIMEDPEHWA.
[IpV HEeHAKHMKXCA pexXMMaX IXCNAYyaATaUNK HEeoS8X0AWMO nposegseHue
uaMepeHnn Ha 3-4-X pexrMax NPOMIBOAUTEABLHOCTH.
PeSyAbTaTH W3MEpPeHnH NPOTOXONMUPYRTCR ¢ YyXaZ3aHNnen

HCrionHUuTeNnen,

I.2. HOHWMTOPHHT TPyGONPOBOAHHX cHncTen.
BUR MOHATOPWMHIA1 [MEPHOANMECKHMR WAW NOCTORHHHN,— ONpeRenAeTca
NpOEXTHON ROKYMEHTAUWER nan HABHAMAETCH no pesyabTaran

WHCTPYMEHTANBHEX O6CNeROBAHNMK .



3.2.1. [IepnoanM@CcXNi MOHWTODPUHT.

BHMONHAKWTCA Bce TPEGOBAHMA N. J.l. [eproAMYHOCTL uUINepPEHNR
BMSPAUMS NPH ONODPHHX YPOBHAX HEe Buwe 2 (n. 4.2) HasHavaeTCA He pe-
%x® ORHOTO pPasa B NECRU.

fipy SHAYEHNMAX BUEDPALMK, NAPUEAMNAVBMICK X TPeTHEMY YDPOBHNO -
He pexe 1 pasa B HeaRnw.

Mpr CcTaéuansauun BUSpauMKM B paROHe 3-r0 YDOBHA B Teueune 4-X
na3nepedun (1 nMecan) AOCNYCTHMO YBENUYNUTDL NEePHOAMVYHOCTL A0 ORHOTO
necAua.

[Ipy BOBPACTAHMKM YypoBHeR OT I X 4 HeoBXOANM exXegHeBHMA
NMOHATOPHHE W NPU ROCTUXEHMM DABMAXOB BHEDPAUUN CPERAHMX SHAYEHKH B

nonoce 3I-4 ypoBH2#R TpeSyeTcA CPOMYHAA OCTAHOBXA W DPEKOHCTPYKUUR
cneTeN.,

3.2.2. CTAauVOHADPHEN MOHUTOPMHI.

HeoBxoauMocTh onpenensmercs Mo CTENeHn OTEeTCTBEHHOCTH "
OnacHoOCTH npoexkTon nnmn saKkanMeHnen » 1o UHCTPYHEHTANbLHEN
06 CNe AOBAHNANM .

Tpn cTaumorapHoON MOHWTOPURTE npenycHaATPUBARTCAL

— Ha HaACHETATENAbHHX MAWMHAX — HEe MeHee OXHOMW TOMKM (no X, Y,

1),

~ Ha TpPpYyGEONMPOBOAHHX CHUCTEMAX — HE HEeHee, YeM B TpeX TOovKax
no Tpacce.

donyckaeTca $uxcauMAa YpoBHEs BUEPAUMM AAA  KAXKAON TONKY nNo
OOROMY MW NBYM HauBoJlee BWEDOONACHHM HANpPaABAEHUAN.

0o MaxcuManbHH YPOBHAM BUBPALMK M3 BCEX HAMEMEeHHHX TO4YeK no
Tpacce w KoopAMHATAM BLHEMPAWTCA He MeHee AOABYX ANR BKJANYEHWR
CHCHANUBAUUKN AOCTUKEHUA ABAPURHOCQ YDABHR.

PexoMenayeMbe MHCTPYMEHTANbHHE cpencrea o6cnenosanun

BUEPDOCOCTORHNA W MOHWTODWHTA NPENCTABJEHK B NpMaOXenunu B.
4 .HopnMupoBaHME MNYyALCAUNKM [IOTOKA WU BMEPAUMM TPyEONpoOSONOB.

4.1. MynbcauMa NOTOKA NPOAYKTA.

HepaBHOMEPHOCT® MOTOXA OrCPAHUYNBALTCHA B SABACUMOCTUH  OT
pagoNero RaBNEHWRA.

P Nla <0,3 0,5-1,0 1,0-2,0 2,0-3,0 >3,0

A 4-8 4-4 3-5 2-4 2-3



[x3 BCacHBAKIMUX AMHMA W HePTRAHOTO ras3a Jonyckaercs 6Goapmee
3HAYCHHE MNyXhcauUd AABACHKR.

4.2. BuSpauuu TpySOonpoBOROB.

HOPHHUPYRTCE MO aMNXHTYAE BHSDONEPEeMemEeHHR B  3aBUCHMOCTH OT
YaCTOTH BHEPALUH.

PasznnuanTc] MATh ONOPHHX yPOBHel BHEpauHu:

1 - pacyeTHH# nNpH NPOEKTHPOBAHUH,

2 - nonycraeMmuit NPH SKCNXyaTalHH,

3 - TpeSywmu#t HCAPABISHHE, PEKOHCTPYRUMH CHCTEMH,
4 VPOBEHL NOABXEHH] ABAPUAHHX CHTYaUUR;

COOTBETCTBEHHO B AHana3cHax:
RO YPOBHS 2 - YROBXSTBOJHTEXbHOE COCTOSHME TPYG6ONPOBOAOB,
2 - 3 - nonycraeMoe 3HaucHHE, KOHTPOXb,
3 - 4 - NoBNmMEHHHA KOHTPCAbL, BO3MOXHH OTKA3H, HEOSX0AMMO HCN-
paBieHye, PEeKCHCTPYKRUUA;
BHmE 4 -~ SKCTPEeHHOe HCnpaBieHHe.

O6muA NPHHUMIT MOCTPC:HHE HOPN - OTXHYYE 3IHAUeHUA BHEpaUHU
AXS KaxXAHX ABYX CMEXHHX ypuBHel MNPH 3afaHHOR HACTOTe KoxeGaHult -
sa 6aB.

B racavue 4.1, RaHH AKWCKPETHHEe 3HAUEHUA JLONYyCKAeMHX 3HaYeHuR
BHEPAUKU TPYSONPOBOROB AXSE PHUKCHPOBAHHHX YACTOT.

IpakTHYeCck® AAR COXLEHHCTBA TPYCONPOBOAHWNX O6BA30K HACOCOB H
KOMNPECCOPOB TrIaBHWE AMNAIUTYAHNE COCTaBISOMHE NPOLNEecCOoB BHEPALHK
orpefeNieHN B Auana3one C yacToTaMu xo 60-70 repu.



TaGauwua 4.1.

Aonycxaemue IHAMEHUA AMNARTYR BUEpaumu TpySonposonom, Sa Mxx

F’ 1
’ Yacrota, Tu |
|ﬂuanason 2 4 é 8 10 20 30 40 S0 &0 l
b= 1
| 1 120 118 100 90 83 &0 50 43 40 50 |
| 2 250 230 200 180 163 120 73 8S 73 70 |
l 3 S00 430 400 3460 330 230 LQO 143 135 130 l
| 4 1250 1100 930 800 750 S00 420 350 3I2¢ 300 |
t ]

IP¥ MOHWTODUHIE BUEPOCOCTORHWUA TPYSONDOEOROBR B YCANOBWAX IXKC—
AIYATAUMM C UEALHY OUEHKM W BHAD/IEHMA NDWYHH MNOBLHWEHHHX ypoBHEH
BMEDAUNM, HEOBXOAMMO WMETHh, KDPONME YDPOBHEN NYNAbCAUMM AABACHUA, MR-
opMaUMK 08 YPOBHAX BUEDAUMM KONNDECCOPOR, HACOCOB,; $YKOAMEHTOB W
TR,

B naHHoOm pasaene A3HTCR HOPMATHBRME ARAHHWE 110 YPOBHRAM
BMSpALUNKM CNIRAYREANX YBNAOBR W 3/MEMEHTOB HATHETATE/ILHMX MAWUK,

4.3.Hacocu.

Tagnauua 4.2.

BonyceTunan BuEPAUKA HACOCOB Sa, MKM

f
IQaQTOTa lo 12,95 ot 12,95 or 16,6 or 25,0 c¢BHWE

|Bpameuun Bana C—* Ro 16,5 no 25,0 no 50,0 99,0

|-
i

|RonycTunan

|annanrtyna 120 100 80 &0
|BuSpaunn Sa, nxn

L

[4}]
Qo

I R

4.4, OYHRAMEOHTN NODWHEBHK MAWHH.

Ta8nanua 4.3.

f
|YacToTa xoneSauun,fu no 3,9 3,5-8,0 8,0-25,0 23,0-%0,0

.
I

|RonycTunan annautyana

|pnEpaunu Sa, mxm 900 200 100 S0
[ -

L — 1 ]




Ta6xuua 4.4,

4.5. dYHZAMCHTH SXeKTpPOABHrareleft.

— ]
lqacrora KozeBaunft, T'u o 8 8-12,5 cume 12,5 |
= -
,nonycruxaa aMnInTY A2 ;
'5n6pauux Sa, MxM 200 150 100 ]
{ J

Ta6x¥ua 4.5.

4.6. $yHAaMEeHTH Typ6oarperaTos.

| p— =
|qacrora roxeb6auuit, I'u no 256 25-50 cpume 650 |
- i
|RonycTMad auMnIUTYRA i
|BuSpauun Sa, MK 100 70 40 |
— (]

Ta6xnua 4.6.

4.7. IHXAHAPH H MEeXCTYNeHWYaTHEe alllapaTH NOPUHEeBH X MAMUH.

f
|Hacrora koxeSanruit, I'y Ao 10 cBume 10

{*

| Rony cTHMas aMniaxTyia

|BuSpauun Sa, MKM 250 200
[

b et e h

Tacavua 4.7.

4.8. NMoamunHukK TypSoarperaTos.

|
|4acToTra koxe6aHuH, I 25-50 50-80 80-135 cewme 135

—
|

| RonycTMas aMnauTyaa

| BuSpaunu Sa, MrM 95 20 13 1,5
L

SSRGS S




Ta6nnua 4.8.

4.9. TNOAWWMNHWXW 3IAGKTPORBATATENER,

- —
IQac7ora koneSaunn, [u Ro 12,9% 12,3-16,5 16,%-23 23-3%0 l
| 1
T 1
lﬂonyCTunaﬂ ANTNNTY RA ‘
lanﬁpaunu Sa, nxm 80 &3 80 23 l
| —— 1
Ta6anuya 4.9,
4.10, Pabovee MecCTO MawMHMCTA.

r— —
IQacrora xoneBaunn, [u ro 3 3-3%5 5-8 8-15 15-30 cBuwe 30 |
H —
|ﬂonycrnuan ANNIANTY RA l
|au6paunu Sa, ™MKn® 300 200 73 28 13 S 1
J

L




Mipnnoxenne 7.

PexoneHrayeMoe nporpanNmHoe obecrneveHve AN/ pacueTos
TPyGOINpOBOAOB Ha MPOMHOCTL W BuGpaunw

HanMenoBaHne

]
I
1

1

Paepasorwuxl O6nacTs NPUMEHEHMUA

1

l.Mporpamma pac-— IHTn "préonpo—lnpenuaGRAHEHa ann OLleHK K AonycTnMorc
qeTa TpyS u pré-laon"

HBX aneTtanem noa
RencTBMen BHYT-
peHnero nasfeHnA
"Tpysonertans»”

2.Konnaexke
nporpann pacueTa
PaSBEeTB/NEHHHX
TpyGonposonos
"ACTPA-HEOTEXHN"

l
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
|
I
I
I
I
|
I
I
|
I
I
I

HHU “CTAAHO"

(A.M.Beno—-

cTouKMUA)

94

|BHYTpeHHero 1RaB/NeHWA B 3INENEHTAX C W3-
|B@CTHO& CeONEeTpPHEen WAW RONYCTUMON TONRM-
|HH CTEHKW NPW SARAHHHX paBoMnx napamer-
Ipax. fiporpanna craGxeHa SAHKOM RAHHHX nc
|TPOMHOCTHEM XAapPaKTepUCTHKAM TPYS W nerta-
|nei. IpeaycnoTpeH pacuyetrT aeTtanen tTpyson-
lpoaonos napa uxu ropaven sBoaw no OCT
1108.031.09—85. [IporpamMna MOXeT 6LTh MC-
|nenB30BaHA NPM NPOEKTHPOBAHMH WAN AMADHC
]crupoaanuu TeXHUMECKOro  COCTOAHMA Kar
| TexHonOrnHeckux - TPYyEONpoBOROB, TaK
lrpySonposonoa napa w ropsavden BOAM, noa-
lxoquonbuux Focroprexnaasopy Poccun.

I"ACTFA-HE@TBXHH" obecnevuvwBaeT NpoBenenwus
laaTonaTusupoaanxoro noBepoOMHOro pacyers
lna CTATNMECKY, ULUMKANN@CKYW W AANTEAbHYF
|npquOCT5 (ACTPA-CTAll), a Taxwxe BuEpon-
|pounocrs (ACTPA-BHBEP) NPOCTPAHCTBEHHUX
| TPyGonposoaHux cucTen. Fpaduvecxkoe uzo6-
lpamenue PaCNeTHO® MOAENU W pPe3YNbTATOE
|auwucneuuﬁ ocymecTBAAETCA NporpamMmMor
|ACTPA—FPAO. B pacueTe y\uMMTHBAaeTCR npea-
|Bapurenbuuﬁ HATAr, TpPeHuMe B Oonopax, cne-
lmeune KOHLEBHX CeMeHMn, HANNNUE JNHIOBH)
‘xonneacaropoa. ABTOMATN3INPOBAH BHGEOpP yn-
| Pyrux onop v nonsecoK. Hexonnume nanHume
|aaonaTca Am6o B BMAe CnNucka, JAW60 reHe-
|pupyw1cn cpeacreann CANP nonwvsosBaTeann.

} Konnnexc nporpamMm MNONHOCTHLY coraa-
|coaau ¢ RAHHLMW “"YKA32aHURMWU..." W npen-
|HasraveH nna peannaauuu Ha naBn.



ipononxenune Tada.7

1

T
HauneHoBaHNE | PaspaBoTuunk| O6nacTs NPpNMEHRHUN

!

1

i
J.fiporpanna jCn “KHBEPTEK" |PacueT NMpovNHOCTM M X2CTKOCTM passeTsner

CTATHUNECKOTO pac—l
NeTa NPOMHOCTH # l
X@CTKOCTH TpySo- I
sonos "CTAPT"

I
I
|
I
I
I
|
I
I

4.Chcrena lHIu CANIPXHUN

NPONHOCTHOrO pac—|
yeTa Tpysonposo-— |
aos "MnPT-6" |

Nno NpoexTMPOBAHUK
TPySONpOBOAHBX

I

I

I

I

I

I
S.APM mexannka IBHHHHHEQTb

I

I

CUCTeNM "APN-TC—M“]

I

l

|

I

|

6.Pacuer IMHHF,
nyascupywunx no- |BHHNHHedTs
TOKOB B preonpo—l

BOAHLX CcucTeMax ’
“NYNbCALUA"

!
!

95

| HHX NPOCTPARCTBEHHNX TpYySONpoBONOB,
|ToM Nucae € BOAHMCTUMMA, JIMHIOBHNK
‘cansnuxosunn xonnencartopann, B nporpanr
|yanusaw7cnx NOBMWEHHAR MEXOCTL W KOE
|uenTpauns HanpRxeRWh B OTBORAX} <una
|Tpenna B ONOPAX CKONbLXEHWMA}] OTKAOHEHMN
ITHP NOABECOK OT BEPTHKANBHOTO MNOJOXSHMA
|onops ¢ ogHOoCTOPOHHWMK <BABAMM. [lo npor
lpanne MOXHO OCYBRECTBAATL ABTOMATHI@CKMN
|non$op NPYXUR nAA ynpyrnx onop W pacue
|ux BarTaxxm, a Taxxe OUEGHKY TNPOMNHOCTH N
|paanuvuna HoOpman,

[npenuasseqeua AR PAcCHeTd NPOCTPAHCTEEH
|aoro TpySonposoana < onopamu 20 PAINNYHL.
|Twnos, a Takxe HECTAHRNAPTHHMM oOmNOpanNK
'préonposon noxeT CORPXaTbL OcCesBbhe
juapiupnse xonmneHcaTopw. [POMSBOANTCA BM-
lSop NPYXUMHHEX 6A0KOB no Hopnanam KO CHA;
|waw OCTam UKTH, nposepxa $n2HUEBMX cOe-
Inuueuuﬁ H2 pagsrepmeTnu3aunnw.

I
I

|Pacwer NPOYHOCTH TDPYSONPOBONOB W WUX 3ae-
lnearos NpU CTATHMECKHUX W JNHAMUMECKH).
luarpysxax, onpenefieHne RATPYIOK HA 3ne-
IHeHTu TPYyEONpOBONAHONn CHCTEMH M CTPOM-—
lTEanBE KOHCTDPYKUKKM., O61aCTh NPUNEREHMUS
|~ mMexuexosse w BHYpMLEXOBH® TpySonposoxg-
luue CNCTEMH,

lPacﬂer AMNANTY NHO~MACTOTHHX XapaKTepunc—
|Tx nysabcaunu rasa s TpPySONpPOBORHHX CcucC-
|Temax < nopuHeBnMW XOnnpecopamu < UeNAbR
|aHanM3a onacHuX pPexuMom M paspasoTKu pe-
|Koneunauuﬁ no CHUXEeHUR WHTEHCHBHOCTH
lnynbcaunu W BnESpaumm TpySonpoBONOB.



flporonxexve Tadn.7

a—

]#nauua NpeBoCXOAUT &€ TOoAuWHY He Boaee
Iweu B MeTHpe pasa.

Haunenosaune i Pazpasorunk| O6n2acTh MPpUNRHEHUN
t =
7.Pacyer IHHHTH. |Pacqer TPYEONPOBOAHNX CHCTEM, B cCocTa:
nepexoanux npo- ]HTH "prSonpo-Ixowopux BXOART TPYyGOnNpoBOAM, TPORHUKMN
UeCCOB w ruapo- lson" lenxocru, HeHTPOGeXHNe HACOCH, M@ CTHH-
yaapos B TpySo- | | conpoTuBaennn, xnanaunw, TYynukm »n np
NPOBOAKHX CUCTenax lBoenylawlee BO3NenCTRW® B3AaRASTCA HacCo-
ANA Nepexavxmn l |con, peryampywmen apnatTypos.
KMAKOCTM ] |
“THAPOYRAP" ‘ |
8.Mporpamna lBHHHHetrexam |Pacqer PNaHLEBHX COBAMHRHNA OTHOCHTEALHC
pacveTa Ha npou- |(8.C.Bon»¢cou)]6on»moro Ananerpa ANA COCYROB, annapaTo:
HOCTEL # nnoruochl ‘n TpySonpononon. PeaanayerT netoa pacuerz
$n2HUEeBHX coenn— ’ ]no PR 26-15-88 "COCYAH H ANNAPATH. Hopms
HEeHUN <cocynos M l ln neTonN PAaACMETA HA NPOVHOCTRE MU repne-
2NN2pATOB nakera ] ‘THHHOCTB dnanuRBLX coenmHenun.” Pacn-
NpUKAAAHEX nipor— | |poc7paaaercn HA DPACMET CTANALHBX $nanrue-
pann "PVP Design"l |Bux coeaunnenns ¢ TNpMBAPHHMM B CTHK,
| |nnoqxunu n csoGonnmnmu $naHuanu, y xoro-
| | PHX OTHOWEHME HAPYXHOI'O ZWAMETPA K BHYT-
| lpeuneny He 6onee ABYX, A& WADPUHA Tapeaxn
I
l

?.Mlporpanna IEHHHHE@TEHaW lPacqer $NAaHUEBHX COBAMHEHMH OTHOCUTEALHO
pacueTa Ha npou- l(S.C.Bonbécou)[uesonbmoro ANAMeTpPa ANA COCYROB,annaparoc
HOCTL W MJOTHOCTS | |#w TpyGonpomonos. PeanusyeT neton pacuera
APMATYPHRX $AaHUEBLX IQnaHuea, coorBercTaywunn ASME Boiler and
COBANHEeHWU® naxke-— l |Pressure Vessel Qode, Sect.VIII, Div.i,

T& NPUKAANHEX
nporpamm "“PVP

|nononaennu§ YH¥eTOM BHYTPEHHMX YCUAnR,
isueaaauux pPa3HvUues B TenMnepaTypHBX Yanu-—

l

Cesingn" } |Heﬂnnx PA3JZIMMHEX 371eMEeHTOB CcoenMHeHns.
l 'Pacnpocrpannercn Ha pacueT $nasueBHX cCO-
l lennuenn& C NPpMBAPHEMM B CTHK, NAOCKUMM W
] [csosonuunu dnanuamn.

10nporpanna pac- |BHHHHe¢Tenam IOnpeneneHue HANPAXEHHO-NePOPMMPOBAHHOID

NETA CUNBLPOHRHX l(S.C.Bonb@cou)|cocronnuu FUMBKMX 371€MEHTOB CUALPOHHHX,
KOoMIleHcaToOpoB na—] |nnﬂsosux, OMEerOOSPABHHX M TOPOBHX Xon-—-
XETa NPUKAAOHLK |A0 “Cunndon" lneucaropoa C YyHeTONn reoMeTpuMuNecKon u du—
nporpamMm "PVP ](H.B.FOKyH) lsmqecxoﬁ He/NMHRRHOCTH PpAaCYeT KomMneHca-—
Desidn"

| |Topoa HA TNPOMHOCTDb, ONpeneneHne XecTkoc—
l lTM, XONMEHCUPYHRMEN CNOCOBHOCTWU M Aonyc—
i ]xaenoro NNCNAa UMXIOB HATPYNXESHUAR.

96



lIpnnoxenne 8.,

HHCTPYBEHTANLHHE CPEACTBA H3MEPEHHA
H KOHTPONA BHEPAUHH.

[lonpasnenANTCR HA CTAUNOHADHO—YCTAHOBJIPHHLE HA OSO0DPYNOBAHMW CHC—
TEMH C UeNbO NPOBRACHAM HENDPEDWBHOrO KOHTPOAA BUGSDAUMM W NOPTATHBHuE,
NepeHOCHNEe NPUEODHS

~ BNEDPOMETDH,

= BASDOAHANNIATODH,

NpUMeHAeNHe AZIA NIPNOANNECKOTO KOHTPOAA M JMATHOCTHUKM BMEPaUMM
MeXAHNMMECKHNX CHUCTEeM.

o nenesoMy HABHAMEHHW CcucTens (NpuEOPH) NMOAPATALNANTCA B OCHOB—
HOM Hal

1) anarsocTuveckune

2) npodnaaxTuvecxue

3) saumTHME.

CTAUNOHADHME CHCTENMB, KAK TMNPaBMK/IO, BHNIOAHANT BCe TDPU dYHKUMM]
TIOPTATHBHHE — TONLBKO AKATHOCTWUMECKME W NPOYMNAKTUMECKHE.

[10 MOHTAXHOMY WMCHNONHEHNK CUETEeMH MOAPABALNANTCH HA HEABTOHOMHHE -
€O CTAUMOHAPHO YCTAHOBJNEHHBMM naTUMKamMM ( KAaK TMNpaBniao, CTauMOHAPHHE
CHCTEMH), W ABTOHOMHHE — C NEPeCTAHABNIMBAEMHNN AATYMKann. B craunoHap-
HaA CUCTRMAX, [(OCTPOEHHHX MO BA0MHOMY MNPHHUNNAY, BOSHMOXHM BADHMAHTH aB-
TOHOMHOIO W HEABTOHOMHOI'O THNOB,

Cncerenu W npubopn, Hanbonee 2AJANTHPOBAHHKE ANR TPYSBONPOBOAHEX
CHCTEM M TEXHONOrMYEecCKkoro OSOpPyRAOBaHMA HePTeénepepadaTwBaXmMX U Hepre—
XUMUMECKUX NPOMSBOACTE, MNpPEeACTaBNEHH B Ta6AMUE M NO NOPAAKOBHM HOMEpPaAM
T26/IMUE JAHH WX KPATKME TEXHUMECKMEe XAPAKTEePHCTTHKN.

B ycnoBuaAax HedTenepepaBaTuBaN@UMX WM HEPTEXMMUMECKUX NPEANIPUATHA

cnenyeT NMPUMEHATL DPEKOMEHIAYEMHE NpuEOpPH BO BIPHBOGE3ONACHON WCNOJAHEHWM.

J7



fipunoxenue 8,

Tadanua 1.
PerxOMEHAYEMLE CHCTEMH BHSPOAMATINOCTHURK TPYSONPOBOLHMX CHCTEM
M TCXHOJROIHUECKGPO O60PYROBAHUR
NN Tun cucreMms (annapaTypt)  Mapka dupma TN _MOHMTOPMIAUNY
nn (MHpexe) UBTOTCOBRUTEND uenesoe peairnusaundg MOHTAXHOE
Ha3HaueHKe nenoadenne
1. llopTraTBHad nepeHocHas PL21,PLZ22Z, DIAGNOSTIC InarHocT. Nepnoanu. ABTOHOMHaA
PL302,PL31B INSTRUMENTS
PL33 (Bpurt.)
2. NMopraTnBHasa nepeHochasn np-200 HIIO “NIPK3" Inaruocrt. llepuonuny. ABTOHOMHAN
(MockBa) (Mockpa)
3. CrauuoHapHag cHcreMma "KACKAL" HTU “BuKout" Iuardocr. HenpepusH. HeaBTOHOMH.
(Mocksa) Npobunakrt.
3amuTHaR
4, CtaunoHapHaa CHUCTeMA TCOMPASS" Bpwarkliuep Muarnocer. Henpepush. HeaBTOHOMH.
3640 (Nawvns) MpodpunaxT. Mepuonnu, ABTOHOMHAAR
3amMTHan
5. CranuoHapHan CUCTeMa "KuMilnge Hﬂﬁ_"ﬂnuamnxa“ NuaruocrT. Henpepusu. -t
(r.omex) [lpoduaakr.
3amuTHaA

§b




e

l

|

Texuuueckie xapaKTepHCTHKH aHATH3ATOPOB H g_ti_pbihuxox nannbIx pupmMer DIAGNOSTIC INSTRUMENTS

PL 21 PL 22 PL 202 PL 302 PL 31B PL 33
1. BBOJ HH®OPMAIMHN e e
1 xaxan 2 k}pt...-u 7 ;oHana 2 xanana 1 xanan 1 kawan
1.1 | Koargecrso xagunon ’ i —
ot +/- 5MB po or +/- 5MB g0 or +/- 10MB o or +/- 10MB po ot +/- 5MB no ot +/- 5MB po
R +/- 5B | 4-sB +/-10B +/-10B +/- 5B +/-5B
1.2 | {uanason nanpsokenHd BXOAHOIO CHINWIA | Make. BX. Wanp. | Makc. sx. Hanp. MAKC. BX. Hanp.» MaKc. X. Halip.
R AT +/- 18B +/- 18B +/-18B
AC, DC, AC. DC,
T AC, DC, AC, DC, AC, DC, AC, DC, ICP axcenepomerp | ICP akcenepomerp
1.3 | lfrutasie BXoaw! RIA NOAKNIOUEHHA AT HHKOB " axcenepomerp axcenepomerp | ICP akcenepomerp | ICP axcencpomerp TAXORATYHX, TAXORATUHK,
T B TaxoNaTYMK TAXORATIHK TCMNCPATYP. AUTNMK | TeMNepaTyp. faTinK
T TiMoM IMOM 500 KOM 500 KOm 1 MOM 1MOM
1.4 | BxogRoit mMnenanc e _- e . _____:_j:— ___ ) )
1.5 | IunaMuyecKuii AHAIA30H C o B 7025 705 7015 7006 70nB 701l$ —————
Huagasousts N
BROPOYCKOpCHRS (M/c*C): Tl 15e3l e 1,5¢-3...5¢3 3c3..10¢4 3¢3.. 104 1,5¢-3...5¢3 1.5¢3...5e3
1.6 | Bubpockopoctu (w/c): . 10es..30 10¢-5...30 2¢-5..6¢2 2¢.5..6¢2 10¢-5... 30 10e-5..30
BAGponepeMeitennd (M): 6¢-8..2¢c-1 6cK..2¢-1 10e-7...4 10e-7...4 6ec-8..2¢-1 6c8...2¢1
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PL 21 PL 22 PL 202 PL, 302 PL 31B PL 33
2. AHAJIN3 9 ananasonon 9 Ananasoion 10 puanasouos 10 pianasoros 10 axanasonos 10 Ayanasenos
or 0-25Tu go or 0-25T'u po or 0-25Tu no or 0-25Ty o or 0-25Ty no or 0-25Ty o
2.1 | Yacroranih anana3zod 0-20 xT'y 0-20kTIy 0 -40 kT 0 40 kI 0 40 xI'y 0-40 xI'y
1o 20 Ty 8 oprox. | po 20 xT'y B omHoX.
pexatmMe pEXHME
2.2 | YacroTuplfi AMana30H DpH AHANE3E B DCANBHOM et Her o 10xIy Bapyxkan. | go 10k sopyxkau. HeT Her
macirTule ppeMeHE pexnMe peAHME
” :_ i ysenny. go 80 pas yseauy, no 80 pa3 -
2.3 | Ypeannnenne maciaraba gacrorsl (LOOM) L B
100, 200, 400, _ 1100,200, 400, | 100,200,400,800, | 100,200,400,800, 100,200,400,800, |