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Mpeaucnosue

Llenn n npuHumnbl ctaHgaptusaumm B Poccuiickoin ®egepaumn yctaHoBneHbl defepaibHbIM 3aKOHOM
oT 27 fekabps 2002 r. No 184-93 «O TEXHUYECKOM peryinpoBaHuny», a npasuna NpUMeHeHns HaunoHanbHbIX
cTaHpapToB Poccuiickoli depepaunn— TOCT P 1.0— 2004 «CtaHgapTu3sayna B Poccuiickoin degepaunn. Oc-
HOBHbIE NONOXEHUSA»

CBegeHuA o cTaHpapTte

1 PA3BPABOTAH OTKpbITbIM aKLMOHEPHLIM 06LLECTBOM «HayuHO-MccnegoBatenbCKuii M KOHCTPYKTOP-
CKWUIA MIHCTUTYT XMMNYECKOro MalunHocTpoeHms» (OAO HUMXNMMALL); 3akpbITbiM aKLMOHEPHbIM 06LLeCTBOM
«MeTpoxmm NHXUHUPUHM (SAO MeTpoxmum VHXUHUPKHT); OTKPbITbIM akKLuMOHEpPHbIM 06LLecTBOM «Bcepoccuii-
CKWUIi Hay4HO-UccnefoBaTeNbCKUM N MPOEKTHO-KOHCTPYKTOPCKUI MHCTUTYT He(TAHOro MallWHOCTPOEHUS»
(OAO BHUNHEDTEMALL); depepanbHOl Cny>K601 N0 3KONOTMYECKOMY, TEXHONOTMYECKOMY 1 aTOMHOMY HaA30-
py (PocTtexHagsop)

2 BHECEH TexHn4Yecknm KOMUTETOM NO cTaHgapTusaumm TK 260 «O6opyfoBaHne XmuMmnyeckoe n Hedrera-
3onepepabarbiBatoLleer

3 YTBEP)X/AEH VI BBEAEH B AENCTBUE MNpukasom GegepansHOro areHTcTea No TEXHNHECKOMY pery-
NNPOBaHUIO N MeTponorum oT 27 fekabps 2007 r. Np503-ct

4 B HacTosieM cTaHfjapTe y4TeHbl OCHOBHblE HOPMAaTUBHbIE MONOXXEHUSA CNeAyoLMX MeXAyHapOoAHbIX 1
eBponencknx ctaHaapTos: AupekTnBbl 97/23 EC EBponeiickoro MapnameHta n Coseta oT 29 mas 1997 r. no
c6AKeHUo 3akoHOAAaTeNbCTB TOCYAapCTB-YEHOB, Kacaloleics obopygoBaHus, paboTatolero nojaasne-
Huem; EH 13445-3:2002 «Cocygbl, paboTtatowme nogsasneHnem. Yactb 3. Pacuet» (EN 13445-3:2002 «Unfired
pressure vessel— Part3: Design»)

5 BBEJEH BMEPBbIE

NHdopmaLmsa 06 U3sMeHeHUsX KHACTTOALLBMY CTaHap Ty Ny6AnKyeTcs B eXXerofHo nsgasaeMom UHgop-
MaLMOHHOM yKa3aTene «HauunoHaNbHble CTaHAapThl», aT€ KCT U3MEHEHW N NONPaBOK — B eXKeEMECSHYHO
n3gasaeMbIX MHPOPMALMOHHBbIX yKa3aTenax « HaunoHanbHble cTaHAapThl». B cnyyae nepecmoTtpa (3amMeHbl)
MM OTMEHbI HACTosILLero cTaHjapTa CoOOTBETCTBYOLLLee YBeJoMIeHNe 6y jeT ony6/IMKoBaB B exkxemMecsy-
HO n3gaBaemMoM NHOPMAaLMOHHOM YKa3aTene «HaunoHanbHble cTaHAapTbi». COOTBETCTBYHO W as NHGOp-
Mauus. yBeoMneHe nTe KCThbl pasMmellaroTcs TakxKe B MHPOPMaLMOHHON cuctemMe o6LLLEero Nolb30BaHUs —
Ha ouumanbHoM caiTe ®efepanbltoro areHTCTBa No TEXHUWYECKOMY PeryimpoBaHuiio 1 MeTponorum B
ceTn UHTepHeT

© CraugaptuHhopm. 2008

HacTosimit cTaHfapT He MOXET 6bITb MOHOCTLIO UK YACTUYHO BOCNIPOU3BEAEH, TMPAXMPOBAH U pacnpo-
CTpaHeH B KauecTse OPULMAILHOTO n3gaHust 6e3 paspelueHns defepanbHOro areHTcTBa no TeEXHUYECKoMY pery-
NMPOBAHUIO 1 METPONOrNK
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HALWOHANDBHGBLBINR CTAHAOLAPT POCCUMNCKON SGEJLEPALMUMN

Cocyabl n annaparbl
HOPMbl U METOAblI PACYETA HA NPOYHOCTb
Tennoo6MeHHble annapaTtbl

Vessels and apparatus. Norms and methods of strength calculation.
Heat-exchangers

[ata BBegeHua — 2008— 04— 01
1 O6nactb NpMMeHeHuns

HacToawmwmii cTaHgapT ycTaHaBAMBaeT HOPMbl U METOAbI pacyeTa Ha MPOYHOCTb 31EMEHTOB KOXXyX0Tpy6ya-
TbIX TENNOO6MEHHbIX annaparoB 1 annaparoB BO34YLUHOIO OXaXAeHUs, NPUMEHSEMbIX B XUMUYECKOW, HedTexu-
MUYEeCKO. HedhTenepepabaTbiBatoLL el U CMEXHbIX OTPacnsaX NPOMbILLNEHHOCTN, paboTatoLwmnX BYCNOBUAX OAHO-
KpaTHbIX U MHOTOKPaTHbIX Hathy30K N0J BHYTPEHHUM N30bITOYHBLIM AaBfeHneM, BaKyyMOM WU HAPY>KHbIM fiaB-
neHnem. Hopmbl 1 MeTOAbl pacyeTa Ha NPOYHOCTb NPUMEHUMbI, €CNIN OTKIOHEHWE OT reOMeTprYecKoli hopMbl U
HETOYHOCTU U3TOTOB/IEHUA PacCUYUTbIBAEMbIX 31EMEHTOB COCY/0B HE NPEeBbILLAOT JOMYCKOB, yCTAHOBNEHHbIX
HOpPMAaTMBHbIMW JOKYMEHTaMN. HacTosAWwmii cTaHgapT npuMmeHsieTcs coBmectHo c TOCT P 52857.1.

2 HopMaTVBHbIE CChINKM

B HacToslLemM cTaHAapTe UCnob30BaHbl HOPMAaTUBHbIE CChINKY Ha cnefytolime ctaHaapTbl:

FOCT P 52857.2—-2007 Cocygbl nannapatbl. HOpMbl 1 MeTOAbl pacyeTta Ha NPOYHOCTb. PacyeTt unanHapu-
YECKMX N KOHUYECKNX 06eyaek, BbIMYK/bIX N MIOCKUX AHULL,

FOCT P 52857.3— 2007 Cocyfbl 1 annapatbl. HopmMbl 1 MeTOAbl pacyeTa Ha NPOYHOCTb. YKpenneHue
0TBEpPCTUiN B 06eyalikax n jHuLLax Npyu BHYTPEHHEM U BHELLHEM AaBneHun. PacyeT Ha NPOYHOCTb 0bevaek u
LHUL, NPU BHELLHMX CTaTUYECKNX Hay3Kax Ha WwTylep

FOCT P 52857.4— 2007 Cocyabl v annapartbl. HOpMbI 1 MeTOAbl pacyeTa Ha NPOYHOCTL. Pacyer Ha
NPOYHOCTb M FTEPMETUYHOCTb h1aHLEeBbIX COeUHEHNIA

FOCT P 52857.5— 2007 Cocygabl nannapaTbl. HOpMbl 1 MeTOAbl pacyeTta Ha NPOYHOCTb. PacueT obevaek
N LHUL, OT BO34ENCTBUA ONOPHbIX HArpy30K

FOCT P 52857.6— 2007 Cocygbl nannapatbl. HOpMbl 1 MeTOfbl pacyeTa Ha NMPOYHOCTb. PacyeTt Ha npouy-
HOCTb MPU Ma/IOLMKIOBbIX Harpy3kax

MpumeyvyaHue — lNpu NONb30BaHUM HACTOALLMM CTAHAAPTOM LIENecoo6pa3Ho NpoBepUTh AeCTBUE CCbINoY-
HbIX CTaHAapPTOB B MH(POPMALWOHHOM cucTemMe O6LLEro nonbL30BaHMs — Ha ouLMaibHOM caiite defepaibHOro areH-
TCTBA MO TEXHUYECKOMY PErynUPOBaHNIO U METPO/OTN B CETU VIHTEPHET UK MO EXErogHO U3faBaeMoMy MHopMauy-
OHHOMY YyKasarento «HaumoHabHble CTaHAapTbl», KOTOPbIA OMy6nMKOBaH MO COCTOSHMIO Ha 1 AHBaps TekyLuero roga, u
MO COOTBETCTBYHOLLMM EXXEMECAYHO U3LaBaeMbIM MHHOPMALMOHHLIM yKa3aTensmM, onyGIMKOBaHHbIM B TEKYLLEM rogy.
Ecnn ccbiNoYHbIN cTaHAapT 3aMeHeH (M3MEeHeH), TO MPU Mob30BaHUM HACTOSILLMM CTaHAAPTOM credyeT PyKOBOACTBO-
BaTbCA 3aMEHSIOLLMM (M3MEHEHHbIM) CTaHAapTOM. ECnn cCbINOYHbIN cTaHAapT OTMEHEH 6e3 3aMeHbl, TO MOMOXKEeHNe, B
KOTOPOM [jaHa CCblIKa Ha HEero, NPMMEHSIETCA B YaCTU, He 3aTparvBatoLLeli 3Ty CCbUky.

V3gaHune odpuymansHoe
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3 O603HavYeHus

B HacTosiLeM cTaHfjapTe NpUMeHeHbl cnefytoLine 0603HaYeHus:

A— KO3(hPUUMEHT 4Na onpejeneHns MakcumManbHOro nsrnbatoLLero MomMeHTa B nepgpoprpoBaHHoOl YacTn Tpy6-
HO peLueTku;

AB— cymmapHas nnowjajb ceyeHus 601TOB (LUNUNEK) N0 BHYTPEHHEMY AnamMeTpy pe3bbbl UNun Harpy>xeHHomMmy

CeYeHVIo HaVMeHbLLIero gnameTpa, MM2;
AM — Ko3athhmUMeHT hopMbl KOMMNEHCATopPa,;
Jipb Nlpr — BCromoraTtenbHble KO3PMULMUEHTbI, UCMONb3yeMble NpU pacyeTe TENN006MEHHbIX annaparos ¢ pac-
LIMpUTENEM Ha KOXYXE;

Af— KoahthnuMeHT ana onpeseneHns MakCMMabHOIo Npornéa Tpy6bl, MM;

a— BHYTPEHHWUI pagnyc Koxyxa, MM;

a,,— paccTosiHMe OT OCM MyyKa Ao ocu Hanbonee yfaneHHol Tpy6bl, MM;

a, — paccTosiHue OT OCU KOXXyXa 10 Ocu Hanbonee yaaneHHon Tpyobl, MM;

B — koaddunumeHT 4na onpegeneHmns MakCMMaibHOMo n3rnbaroLlero MoMeHTta B nepoprupoBaHHOl Yactm Tpy6-
HOi peLueTkuy;

Bn— wupuHa KaHaBKv Noj NPOKNajKy B MHOrOXO40BOM annapare, M,

Brop— LwupuHa neperopofku B Tpy6HOM NPOCTPAHCTBE, MM;

Sp,. Sp2— BcnomoraTefbHble KO3 ULMEHTbI, NCMONb3yeMble MPU pacyeTe TeNI006MEHHbIX annapaToB C pac-

LIMpUTENEM Ha KOXYXE;

Bo— BHyTpeHHWI pa3mep KamMepbl annapara Bo3/yLLIHOro OXNaXAeHUs B NonepeyHom HarnpasneHuu, M.

B, — LWMpKHa 30HbI peLLeTKM Kamepbl annapaTta BO34yLLHOro OXnaXkaeHus, B npejenax KoTopoi TonwmHa peLueT-
KU paBHa s,. MM,

B2— Hapy>xHblii pa3mep Npoknafgku B NonepeyHoM HanpasneHUn 418 KamMepbl annapaTa BO3AyLLIHOro oxaaxje-
HUA NO pucyHkam 15— 18. mw;

B3— paccTosiHne mexay ocsimu 601TOB (LLUNWAEK) B NONepeyHoOM HanpasneHnn 4N8 KaMmepbl annaparta Bo3yLu-
HOTO OXNlaXKAeHUs rno pucyHkam 15— 18. mwm;

Bn— HapykHbIi pasamep B MONepe4yHoOM HanpasneHuu 45 KaMepbl annapara BO34yLWHOro oxnaXaeHusa no pu-
CyHkam 15— 18. mm:

Bp— pacueTHbIli nonepeyHbIii pasmep peLleTKn KaMepbl annapara Bo3jyLLHOro oxXnaxiaeHus, Mv;

BT— pacyeTHas wmpuHa nepthoprMpoBaHHON 30HbI PELLETKM KaMepbl annapaTta BO34yLUHOr0 OX1aXaeHus, Mm;

b.— LWKMPMHA NPOMEXXYTOUHbIX NPONETOB KaMep (CM. PUCYHKN 23.24). MMm;

bn— LWMpuHa NNOCKOW NPoKnagKu, M,

bo— aekTnBHAA WMPUHA NPOKNALKA, MM;

b, — WMpUHaTapenku naHua Koxyxa, Mv;

bj— wwnpuHaTapenku gpnaHua Kamepsbl, MM;

C, — nmapameTp KOMMeHcaTopa:

C— pacueTHas npubaBKa KTO/LWMHE TPYOHON peLleTKu, KpbILLKe NnasatoLlei ronoBku, anemMeHTam arnnaparos
BO3[YLUHOI0 OXNaXAeHuns, MM. MpU Ha3HaYeHUW BENNUYUHBI «C» NS TPYGHO peLleTKn 1 KPbILWKX NnaBato-
el ronoBKM cnefyeT y4ynTbiBaTb KOPPO3MIO Kak CO CTOPOHbI TPYGHOTO, Tak U MeXXTPY6GHOro NpoCTpaHCTBa,;

C, — pacyeTHas npubasBKa KTO/LLNHE CTEHKU KOXYXa, MM;

CN— pacueTHas npubasKa KTO/LWNHE NeperopojKkn Tenno06MeHHOro annapara uam annapara Bo3jyLIHOIo ox-
nakgeHuns. MM. Mpu Ha3HaYeHUM BENNYMHBI «CT» CnefyeT YUuTbiBaTh, YTO Neperopojka noAsepraertcs 4By-
CTOPOHHEWN Koppo3uu;

cO— rnybuHa KaHaBKu NOJ NPOKNaaKy noj Npo6Ky B 3afHeli CTeHKe Hepa3beMHO KaMepbl, MM;

O — BHYTpPEHHWIA fuamMeTp KoXkyxa uim nnasatoLeil ronoBku, Mv;

DB— HauMMeHbLINii fuameTp YTOHEHHON YacTu peLueTku, MM;

Oe— agnameTp OKpY>XHOCTU, BMMCAHHOW B MaKCMManbHyto 6ecTpy6Hyto niowagb, MM;

0,/M— HapyXHbIli fjuameTp KOMMeHcatopa, MM;

OM— Hapy>XHbI gnameTp hnaHua, Mm;

Dp— anameTtp ceveHuns NonyKonbLa nnasatoLleii ronoBky, MMeroLero HauMeHbLLYHO TOMLLUHY, MM,

Oc,,— cpegHuit gnameTp NPoKNagKn, MM:

O, — BHYTPEHHU fuameTp paclumpuTens, Mu;

dE— 3dhheKTUBHBIV guaMeTp OTBEPCTUS B TPYOHO peLLETKE Unn 3afHel CTeHKe, MM;

28— 1559 2
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Mll— BHYTPEHHUIA fuameTp KoMneHcaTopa, MM.

dm— pa3mep oTBepCTUii B /1 Nneperopogke, M,

drp— pgnameTtp pe3bbbl NPOBOK B 3a[JHUX CTEHKaxX KaMep annaparos BO3/YyLUHOIO OXaXKAEeHUSA, MM;

dr— Hapy>Hblli gtnameTp Tpy6bl, MM;

d0— grmameTp OTBEPCTUSA B pELLETKE, MM;

£ — MOAynb NPOAONbLHON YyNPYrocTn Mmarepuana KpbilK1 KaMepbl annapara Bo34yLLHOro oxnaxaeHus. MMa;

£p— MoOAyNb NPOAONLHOMN yNpyroctn matepuana peweTtku, MMa;

£p,— MOAYyNb NPOAONLHOW yNpyroctn matepuana 1-i peletkn, ecnm Moaynu ynpyroctu iByX TpyOHbIX pelue-

TOK OTIM4aroTCca gpyr ot gpyra. MMa;
£@R— MoAynb NPOAONLHOW yNpyroctTn matepuana 2-ii peLueTku, ecnm Mogynm ynpyroctu gByX TPyOHbIX peLue-
TOKOTMyaroTcsa gpyr ot gpyra. MMa;

Ea — mopaynb npogonbHOW ynpyroctn marepuana kamepbl. MMa;

£*— Mofynb NpoJonbHONM ynpyroctn matepuana koxyxa. MMa;

EMM— mopaynb NpoAonbLHON ynpyroctn matepmnana komneHcaropa. MMa;

E,,— MOAynb NpoAONbHON ynpyroctn matepuana npokiagku, Mra;

£, — Mofynb NPofO/bLHON ynpyroctn marepunana 1py6, Mfa;

E, — mMogynb NpofonbHOM ynpyroctu matepuana hnaHua koxyxa, MMa;

E2— mogynb npogonbHOM ynpyroctn matepuana hnaHua kamepbl. MMa;

F — cymmapHas oceBas cuna, geiicTByroLas Ha KoXxyX. H;

En— ycunue Ha npoknafke nnasatoLleli ronosku. H;

EB— ycunune B 6ontax (LWNunbKax) kamepbl annapara BO3/yLIHOINo OX1aXKAEeHUSA B yCNOBUAX aKcnayarauuu, H;

EO— ycunue B 6ontax (LWnunbkax) kamepbl annaparta BO34yLUHON0 OXNaXKAEeHWUS B YCNOBUSAX UCMbITAHUA UK
MOHTaXa. H;

E, — ycunane oT 601TOBOI Harpy3ku Ha e AMHULY ANVHBbI PeLUeTKN AN KPbILKN KaMepbl annapara BO34yLUHOro
oxnaxkaeHus. H/mw;

f,— KoapduuMeHT, 3aBUCALLNI OT COOTHOLLIEHMSA CTOPOH NEPEropoAKM No TPYGHOMY NPOCTPAHCTBY;

PO— KO3PDULMEHT, 3aBUCALLMI OT COOTHOLLIEHMS CTOPOH NepOprPOBaHHO 30HbI peLLETKM annapaTa BOo34yLLHO-
ro OXNaXAeHuns;

N — Koah(uruMeHT, 3aBUCALLNI OT COOTHOLLIEHNSA CTOPOH KPbILLKM annapara BO34YyLUHOro OXNaXXAeHWS;

f2— KkoahmuueHT, 3aBUCSLLMIA OT COOTHOLLIEHUSI CTOPOH KPbILLKM annapara BO34yLUHOIO OXNaXKAeHUs;

B— KO3((PULMEHT, 3aBUCALLMI OT COOTHOLLEHMSA CTOPOH 3aJHel CTeHKM KaMepbl annapara BO34yLLHOro oxnax-
neHus;

fA— KO3(h(MLMNEHT, 3aBUCSLLMI OT COOTHOLLEHMWS CTOPOH GOKOBOW CTEHKM KaMepbl annapara BO34yLLIHOr0 OX/1axK-
neHus;

H — rnybuHa KpbILWK/ Kamepbl annapaTa BO3YLLHOro oxXnakgeHus (CM. pucyHku 15— 18). Mmwm;

h — BbicTynarowas yacTs OT6OPTOBKM 3ANMNTUHYECKOTO AHNMLLA NNaBaoLLEeN roNoBK1, MM,

In— TonwMHa NpokKnagku, Mm;

N, — TonwuHa Tapenku hnaHua Koxyxa, M;

2 — TONWMHaTapenku naHua kamepbl, MM;

/— u4wncno Tpyo6;

K*b— >KecTKocTb KomneHcatopa. H/mm,

— KO3(h(PULMEHT NU3MEHEHMS )KECTKOCTU CUCTEMBI TPYObI — KOXKYyX Npu e iCTBUM OCEBOW CUNbI;

Kp — OTHOLLIEeHMe 0ceBOro nepemMeLLeHns KomneHcaropa unm paclmputens npu neiictemmn pacmrmsarou.l,el‘/'l

CW/bl KOCEBOMY NepeMeLLeHNI0 KpaeB Kopryca MeXTpy6bHOro npoctpaHcTBa 6e3 KomneHcaropa v pacLum-
puTens ot LeiCTBUSA TOWN Xe CUNbI;
Kp— Ko3athdhnuMeHT N3MEHEHUS XXECTKOCTU CUCTEMbI TPYObl — KOXYX Npu feliCTBUM JaBNeHUs;

Kp — OTHOLUeHMe oceBOro nepemMelleHna KomneHcartopa unn pacwmpuTena npu LeNncTBUN faBneHuns KoceBOMy

nepemMeLLeHNIO Kpaes Koprnyca MeXTpybHOro npocTpaHcTea 6e3 KomneHcaropa v paclunputens ot jeinct-
BWS TOTO XXe flaBNeHuns;

Kpac— >kecTkocTb pacwunputens, H/mw;

K,— mogaynb ynpyroctu ocHoBaHus (cuctembl Tpy6), H/mM™;

K,,— aththeKTnBHbI KOIPDULNEHT KOHLEHTPALMN HANPSHKEHNS;

K — KoadhhunumMeHT XecTKoCTM thnaHLeBOro coegnHeHuns npym nsrnbe, H mw;

Kdl— Koa(hPuLMEHT XXeCTKOCTU hraHLa Koxyxa npu usrnbe, H - mMm;

3
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Kd2— koaththmumeHT XKeCcTKOCTU (hnaHLa kamepbl npu usrnbe. H mm;

K, — KO3(h(pnumMeHT )KeCTKOCTM BTYKM hnaHLa Koxyxa npyu nsrnoe. H - mm;

K2— Ko3ahhnuMeHT KeCcTKoCTM BTYAKN (hnaHua Kamepbl Npy nsrnée. H - mwm;

K,— koadununeHT ycnosuii paboTtbl Npu pacyeTe Tpy6 Ha yCTONUMBOCTb;

Lpac— pgnnHa pacwmputens, Mm;

Lp— pacueTHbIil pasmep peLueTkn annapara BO3AyLLHOro OX1aXAeH s B NPOAOIbHOM HanpaBneHuu, MM;

— ANMHa neperopogku B Tpy6HOM NpOCTPaHCTBE, MM;

Ll — BHyTpeHHWIi pa3amep KaMepbl annapara BO34yLLHOro OXNaXieHnsi B NPOA0/bHOM HanpaBieHun, MM;

L2— Hapy>kHbIil pa3amep Npoknagki B NPOAOALHOM HanpasBAeHUM 415 Kamepbl annapaTta BO34yLLIHOIo OXnaXxke-
HUA No pycyHkam 15— 18. mwm;

|— nonoBuHa ANMHbI TPYGbI TENIO06MEHHOTO annapara uay annapata BO34yLLHOIo OXNaXAeHUs, MM;

fp— npuBefeHHas anvHa Tpy6bl, NCNOAb3yeMas Npu pacyeTe Npornéa Tpy6 n n3rmbatoLero MoMeHTa, feincT-
BYIOLLIEro Ha Tpy6y, MMm;

/,— TnybnHa pa3BanbLOBKU TPY6, MM;

/,— paccTosiHue OT peLleTku 40 Neperopofkn, Mm;

Il— paccTosiHne mexay OTBepCTUSIMU B r-lineperopogke, M;

A — pacuyeTHasa gnumHa Tpy6 Npu NPoLONbLHOM U3rMbe, MM;

/,— nne4yo n3rnbaroLLero MOMeHTa, AeiCTBYIOLLEro Ha peLueTKy annapara BO34yLUHOI0 OXNaXXAeHUs, MM;

22— nnedvyo usrmbarollero MOMeHTa, AeliCTBYIOLEero Ha (naHel KpbIWKY annaparta BO3AyLLIHOro oxnaxje-
HUA. MM,

/89— MakcuManbHbIli nponeT Tpy6bl MeXAy peLLeTKol 1 neperopogkoli, Mm;

/25— MakcuManbHbI nponeT Tpybbl MeXAy Neperopogkamu, Mu;
— MakcUManbHbI N3rnbaroLLLNii MOMEHT B NepopMpoBaHHO YacTn Tpy6HOI pelweTkn. H MM MM.

M — pacueTHblli n3rnbarowmii MOMEHT, AeiCTBYOLLNI Ha KPbILWKY NnaBatoLeli ronoBkn. H M,

/U, — un3rmnbatowmii MOMEHT, pacnpefeneHHbllii No nepumeTpy nepchopmpoBaHHON YacTn TpyOHON peLueTKu.
H Mw/Mwv;

M. — un3rubaroLmii MOMeHT, pacnpefeneHHblii No nepumeTpy Koxxyxa. H Mm/Mm;

Mn— wm3rnbatoLmii MOMEHT, pacnpejeneHHbli No nepumeTpy Tpy6HoON peleTkn. H  mm/mm;

M, — wn3rnbarowmini MOMEHT, AEeNCTBYOLWNA Ha TPYBY, H MMm;

[M] — gonyckaemblit n3rnbatoLmii MOMEHT A hraHua KpbIWKV NiaBatoLeli ronoBku. H M,

[M)4— ponyckaemblii nsrnbarowmini MOMEHT NS fHMLLA KPbILWKW NnaBatoLleli ronoBku. H mm;

T — NPOKNaA0YHbIN KO3(PDULMEHT;

T A— KO3(hMLMEHT 4NA onpejeneHns MakCUMaibHOro N3rnbaroLero MomMeHTa B nepoprpoBaHHOl YacTu Tpy6-
HOW peLueTKu;

T p— KO3((OULNEHT BANAHUA AaBNEHUS HA NPOA0NbHYIO AehopMauunto Tpyo;

T,, — OTHOCUTEeNbHas xapaKTepuctnka 6ecTpy6HOro Kpas TpyGHO peLueTku;
T, — KO3((MUNEHT BAMAHUA faBNeHnsa Ha n3rné 1-rodnaHua, Mm2;

T 2— KO3(h(PUUNEHT BAMAHUS faBNeHUsA Ha n3rné 2-ro pnaHua, Mm2;

J, — MOMEHT MHepUMM NONEepPeYHOro ceveHns Tpy6bl, Mm4;

N — KOMMYecTBO LMKNOB Harpy>eHus 3a pacyeTHblli CPOK CNy>K6bl (€CAN KOAMYECTBO LMKNOB HEe OroBOPEHO.
pekomeHgyeTtcs npuHuMmatb N = 2000);
A, — oceBas cuna, felicTeytowan Ha Tpyby. H;
[[Vr p— ponyckaemas Harpy3ka Ha coefunHeHune Tpy6bl C peLueTkoli cnoco6oM pas3BanbLoBKu. H;
— YUXCNO NNH3 (BONH) KOMMEHcAaTopa;
NB— KO3(PhMLUMEHTANA onpejeneHnss MakCMMalbHOTO N3rnbaroLLero MomMeHTa B nepthopupoBaHHO YacTn Tpy6-
HOW peLueTky;
p— pacueTHoe flaBNeHune B KaMepe annapara BO3yLLHOro oxnaxgexHus. MMa;
pmp— npo6HOoe AaBneHve Npu UcnbiTaHNM B Kamepe annapaTa BO34yLUHOro oxnaxuiexHms. MMa;
pb pacueTHoe jaBneHne B MeXTpy6HoOM npocTpaHcTee. MMa;
p, — pacueTHoe flaBneHune B Tpy6HOM npocTtpaHcTee. MMa;
pp— pacyeTHOe gaBneHue, AelicTByloLLlee Ha peLleTKy KOoXKyxoTpyb6yatoro TennoobmeHHOro annapara. MMa.
MNMpuHMMaeTcsa paBHbIM MakCMManbHO BO3MOXXHOMY nepenagy AaBneHui, [eiCTBYOLWMX Ha peLleTKy;
Po— npuBepeHHOe faBneHue Ha pelwleTky. Mlla;
p, — npuBeAeHHOe gaBneHune Ha naHubl. MMa;
[p,]— BAonyckaemoe n36bITOHHOE fJaBNEHME U3 YCIOBUII MPOYHOCTU KpaeBowi 30HbI C(hepnuyecKoro HeoT6opToBaH-
HOro gHuua. MMa:

v 4
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PO— ycunue B WINunbKax nnaeatoLleil ronoBku. H;

P“ — ycunue B WNunbkax nnaBaroLleil rofoBKM B yCNOBUSIX MOHTaXa. H;

— ycunne B lnunbkKax I'II'IaBa}OLIJ,eVI roNoBKKN B paboymx ycnosmsx. H;

Qa— nepepesbiBaloLlas cuna, pacnpegeneHHas no nepumeTpy nepgpopnpoBaHHON 30HbI peLleTkn. H/mm,

<J— paBHOfelicTBylOLAA LaBNEHUSA, AENCTBYIOLLENO HA KPbILLKY NnaBatoLeli ronoBku. H;

0,— ycunue, pacnpegeneHHoe no nepumeTpy Koxxyxa, H/mwm;

On— nepepe3biBaloLas cuna, pacnpegeneHHas no Kparo Tpyo6Hon pewetku. H/mm;

[a]— Bonyckaemas Harpy3ka Ha efuMHuLy nnowagn cedeHns Tpy6HOro nyvka n3 ycnoBums NpoYHocTm Tpy6. MMa;

[gjs— ponyckaemas Harpy3ka Ha efuvHULY Nnowafn ceyeHns TpyeHOro nyyka n3 ycnoBusa NPoYHOCTU Kpenne-
HUA Tpy6bI B pewleTke. MMMa;

R — paguyc rnba B yrny KpbilK/ kaMepbl annaparta BO3AYyLLIHOr0 OXnaXaeHus (CM. pucyHkn 16— 18);

R, — pagnyc ueHTpa TSXXecTn Tapenkn naHua Koxyxa, Mm;

R2— pagunycueHTpa TshkecTy Tapenku hnaHua Kamepbl, MM;

nu — paauyc rmba npu BepLUMHe BONHbI KOMMNeHcaTopa, MM;

S, — TO/LMHA CTEHKMN KOXYyXa, MM;

S,,— TO/WWHAa TPYGHO pelleTKn B CeYeHN KaHaBKW, MM;

S, — 3SKBMBa/NEHTHasA TONWMHA BTYNKK hnaHua, M,

Sp — TONWMHA TPYOGHOW pelueTkn, MM,

S,p— TOoAWWHa 1-i pelueTkn, ecaun aBe TPYGHblE peLleTKn OTanYatoTcs 4pyr oT gpyra, Mm;

S20— TONWMHA 2-71 pelueTkun, ecnu Be TpybHble peLleTKy OTanyaloTCs Jpyr OT gpyra, Mm;

Sp,— TONWMHAa TPYBHON pelueTkn B MecTe YNNOTHEHNSA NOJ KONbLEBYO NPOKNAAKy, MM;

sE — pacueTHas TonWwMHa TPy6HOI pelueTku, MM;

S, — TOJLMHA CTEHKMN TPYObI, MM;

S, — TO/NLMHA CTEHKN KOXyXa B MecTe COefjJMHeHNA ¢ TPYOHOW peLueTkol nnm ¢ naHuem, Mm;

S2— TO/LMHA CTEHKN KaMepbl B MeCTe COefJMHeHNA C TpyOHOM pelueTkol nnu ¢ pnaHuem, Mm;

S,p— TO/MHA peLleTKN B 30HEe KO/bL,eBOWN KaHaBKu, MM;

s<p— TONLMHA NEPErOPOLKM NO TPYOHOMY NPOCTPAHCTBY, MM;

silm— ToAWWHA JOHbILWKA NnaBaloLeli roNoBKU, MM;

S,a— TO/WMHA TPY6GHON peLleTKn Kamepbl annapata BO3AYLLHOIO OXNaXkjeHus B npejenax 3o0Hbl nepdopa-
Un. M,

s — TonwmHa TPYOHOW pelleTKn kaMepbl annapaTa BO34yLLIHOIo OX1aXX4eHNsA B MecTe YNNOTHEHUS, MM;

S~ — To/WMHa TPy6HOI pelleTKn KaMmepbl annapara BO34yLLHOro 0XnaXkieHns BHe 30Hbl YNNOTHEHUS, MM;

SXA— TONLWMHA AOHbILKA KPbILLKW 415 KaMep No pucyHkam 15— 18, To/nwunHa 3agHeil CTeHKu Ans Kamep rno
pucyHkam 19— 23. mwm;

S JA— TONWMHA CTEHKM KPbILLK/ B MecTe NPUCOeANHEHNA KPnaHLuy— ANS KaMmep No pucyHkam 15— 17, Tonuiu-
Ha BEPXHEWN N HWKHEel CTEHOK— NS Kamep no pycyHkam 20— 23. MM. [1na Kamep no pucyHkam 18— 19:
$58 = $4%

SgA— TonWMHa hiaHLa KPbIWKM Kamepbl annapara BO3AYyLLHOI0 OXNaXKAeHUSA, MM,

STA— TonwMHa 60KOBOV CTEHKMN KaMepbl annapara BO34YyLLHOI0 OXNaXKAeHUS, MM;

sn,— ToNWMHa /-4 neperopoiku Kkamepbl annapara BO3yLUHOro OXnaXKgeHUs, MM;

[— obwas TonuwuHa nonyKonbLua, Mm;

Tw— wupuHa wuna, Mm;

r,, 72, 73— KoaththnLuMeHTbl, yunTbiBatoLLne BamsHne 6ecTpybHOro Kpas u nogiep>xunsatoLyme samsHue Tpyo;

/— 6e3pa3MepHbIli napameTp;

t,— warpacnono>keHns oTBepcTnii B pelleTke annapara BO3[yLUHOrO OXaXKAeHNA B NPOAOAbHOM Hanpasne-

HUW. MM;
/2— war pacnono>eHus oTBepCTUii B pelleTKe annapara BO3AyLLHOIo OXn1aXaeHns B nonepe4yHomM Hanpasne-
HAW. MM,

th— paccTosiHue mMmexay oCAaMU PAf0B OTBEPCTUIA, PaCcMoNOXEHHbIX C ABYX CTOPOH OT nasa, MM;

/— war pacnono>xxeHns oTBePCTUi B pelleTke, Mv;

t,— cpepfHsasa Temneparypa CTeHKn Koxyxa. °C;

U— cpefHAs Temneparypa CTeHOK Tpy6. °C;
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Q- Temnepartypa c6opku annapara. °C (tQ« 20 °C);

W — makcumanbHbIli Nporné Tpy6eHol peleTkn, MMm:

[W[— gonyctumblii nporu6 Tpy6HOI pelueTku, Mm;

Y — nporun6 Tpy6bl, MM;

Ko». ¥Y,a» — 6e3pasmepHble napameTpbl (POPMbI BOHbI KOMMEHcaTopa,

yp_ Yyrnoesas nogatNMBOCTb KPbILKM OT €ACTBUS BHYTPEHHEro faBneHuns.1/H mm2;
YM— yrnoBasi nofatinMBOCTb KPbILWKN OT AelicTBNSA 60NTOBOro narmbarowero MomenTa, 1/H mm;
Y p — yrnosasi No4aTnMBOCTb PELUETKM OT LENCTBUS BHYTPEHHErO AaBneHuns, 1/H mm2:

y p— yrnoBasi nogatiMBOCTb PELLETKN OT felicTBMA 601TOBOrO0 n3rnbarowero MmomMmeHTta. 1/H mw;

y6— NuHelHan nofatAMBoCTb WNunek (6ontos). Mm/H;

yn— nuHeliHas nojaTAnBoCTb NPOKNagkn. Mm/H;

Y — yrnosas nogatnmeocTb hnaHua (Nnonykonbua) nnasaroLei ronosku. 1/H mwm;

Z— 4ucno pagos Tpy6 B NoNepeyHoM HanpasneHuu:

a— KO3(h(ULMEHTXKECTKOCTU hlaHLeBOro CoefMHEHNs NnasatoLLeil FON0BKY NPY Harpy>KeHU BHYTPEHHNM AaB-

neHnem;

a*— Ko3(h(ULMNEHT NMHENHOTO pacluMpeHns maTeprana Koxkyxa npu temnepatype  1/8C;

0,— KO3((MUNEHT IMHERHOTO pacLumMpeHuns maTeprana Tpy6 npu temnepartype tr, 1/eC;

P— koahuuneHT cuctemsbl pelietka— Tpy6bl. 1/Mm:

Po— yron HaknoHa CTeHKu pacwmputens (cm. puc. 6)....;

P, — KO3(dULMEHT cucteMbl KOXyX — pelueTka. 1/mm;

P3— KO3(h(pMUMEHT cucteMbl obevaiika— dnaHey Kamepsbl, 1/Mwv;

P,-— pacueTHbIil KO3 ULMEHT, 3aBUCALLMI OT COOTHOLLEHUSI pa3MepoB (haHLa KpPbILLK/ N1aBatoLei ronoBkuy;

PJ— oTHOLIEeHMe BHYTPEHHETO fuamMmeTpa KoMneHcaropa KHapy>KHOMY juameTpy;

Pp— OTHOLWEHWe fuameTpa KoXyxa KamameTpy paclimnpuTens;

P,,— Ko3athdhmumeHT hopMbl JHULL A KPbILLKY N1aBatoLei ronoBKy;

y— >KeCTKOCTb (hnaHLeBOro coeguHeHns nnasatoLeli ronosku. H/mm;

5— BbICOTa CBAPHOrO LWBA B MECTE NpUBapKn Tpy6bl K peLueTke, MM:

6KM— TOMLWMHA CTEHKM KOMMeHcaTopa, MM:

6P— TONLWMHA CTEHKM pacLInpuTens, Mm.

[lo, — pa3max nepBbIX raBHbIX Hanps>keHuii. MNa;

[02— pa3max BTOpbIX raBHbIX Hanps>xeHuii, MMa;

[03— pa3max TpeTbuX raBHbIX Hanps>xeHuii, MMa:

Ap— nepenagaaBneHnin Mexay Xxogamu no Tpy6HoMy npocTpaHcTBy, MMa;

M— oTHOCUTeNbHas XxapakKTepucTVKa naoLagn peleTkn annapara BO3AyLLHOMo OXNaXKAeHNs:

Hw MT— KO3hhUUNEHTbI BAMAHNSA aBNeHNA Ha TPYBGHYHO peLueTKy CO CTOPOHbI MEXTPY6HOro 1 Tpy6HOro npocT-

paHcTBa;
[p— KoahuLMeHT NogaTIMBoCTM haHLEeBOro COeANHEHUS KPbILKM 1 peLleTKn annapara BO3AyLLHOro oXnax-
neHus;

N,p— 6e3pa3mepHasn xapakTepuctTuka Harpy>eHus KpbILLKY annaparta BO3yLUHOI0 OXN1aXk4eHna 601TOBbIM U3ru-
6aroLwmymM MOMEHTOM;

Nlp— 6e3pa3mMepHas xapakKTepucTnka Harpy><eHus peLueTkn annapara BO34yLLHOro oxnaxaeHns 60nToBbIM N3ru-
6aroL MM MOMEHTOM;

X— napameTp, UCMONb3yeMblii NpU pacyeTe Ha NPOAONbHbIA U3rnb;

lp— oTHOocuTenbHas WuprHa 6ecTpybHOro Kpas peLlleTkn annapara BoO34yLUHOIro OXNaXKAeHNs;

Jly— napameTp, ncnonb3yeMblil Npu pacyeTte nporméa Tpyobl;

p— nNpvBeAeHHOE OTHOLLUEHME XXECTKOCTN TPY6 KXKECTKOCTU KOXYXa,;

p, — NpVBEeAEeHHOE OTHOLLEHWNE XECTKOCTU TPYO KXXECTKOCTU (hiaHLLEeBOr0 COeAUHEHUS;

opl— M3rM6HbIC HaMPsH>KeHUs B TPYOHOW pelueTKe B MecTe COejuHeHNs ¢ KoXXyxom. MMa;

0p2— u3rnbHbIe HanpsXeHnsa B nepoprpoBaHHON YacTn Tpy6HOU peluetku, MMMa;

OM*— MeMbpaHHble Hanps>XeHNs B KOXKYXe B MeCTe NMPUCOefUHEHNA KpeLleTKe B MepUaNoHanbHOM Hanpasne-
Hun, MMa;

OWX— W3rMBHblE HaNPSXXEHUS B KOXXYXe BMecTe NpUMCOeAUHEeHUS KpelleTke B MepuiMoHanbHOM Hanpasne-
Hun. MMa:
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obD— MembpaHHble HaNpPsHXKeHNs B KOXKyXe B MeCTe NMPUCOeANHEHNS K peLLeTke B OKPY>kKHOM HanpasneHun. MMMa;

0V0— U3rnburble HaNPSXKEHNA B KOXKYXe B MeCcTe NpUCcoeinHEHNS KpeLleTKe B OKPYXKHOM HanpasneHuun. MMa;

0, — CyMMapHble HanpsXeHus B Tpy6ax B oceBOM HanpasneHun. MMa;

0lt— membpaHHble HanpshkeHns B Tpybax B 0OCEBOM HanpasneHun. MMa;

a2, — mMeMbpaHHble HanpsXXeHus B Tpybax B OKPY>KHOM HanpasneHun. MMa;

[o]— ponyckaemoe HanpsbkeHue AN Matepuana kamepbl annapara BO34yLIHOro oxnaxkgeHus. Mfa;

(Op)— ponyckaemas aMnanTyaa ynpyrux HanpshkeHuii. MMa;

(0],— ponyckaemoe Hanps>KeHwe AnA martepuana Koxkyxa Tennoo6MeHHOro annapara uam Kpbiwky annapara

BO3JYLUHOrO oxnaxkgeHus. MMa.

[o~— ponyckaemoe HanpsbkeHve AN Matepuana peLueTky Tenn1o06MeHHOro annapara unmn annapara Bo3ayLLUHO-

ro oxnaxgenusa, MMa;

[0],,— ponyckaemoe HanpskeHue NS maTtepuana neperopofku. MMa:

[a],— ponyckaemoe HanpsbkeHue 4nsa matepuana Tpy6. MMa;

[0], — ponmyckaemoe HanpshkeHve Ans hraHua KpbILWKK NnaBatoLuei ronosku. Mra;

[A]j— monyckaemoe HanpsbkeHve A fHULL A KPbILLKU NnasatoLei ronosku. MMa;

[f7)a® — ponyckaemoe HanpsbkeHue 4na 601TOB (LWNunek) npu 3atsbkke. MMa:

[o]lg — ponyckaemoe HanpsbkeHve 4ns 60nToB (Wnunek) B paboumnx ycnosmsax. MMa.

TP1— KacaTe/nbHble HanpPsHXKeHWs BTPYOHOW pelueTke B MecTe COeAMHEHMUS C KOXXyxoM. MMa;

TR— Kacate/bHble Hanps>eHns B nepthoprMpoBaHHOM YacTn Tpy6HOI pelueTku, MMa;

T— HanpshKeHus cpe3a B LUBe NpuBapku Tpybbl Kpelletke. MMa;

0— OTHOCUTeNbHas XapakTepucTuka nnowagu ceyeHns Tpybbl annapara BO34YLLHOr0 OXNaXaeHus;

D, P2, ®3— KoahPULMEHTbI, yunTbiBatoLMeE NogaepXKnBatoLee BansaHne Tpyo:

d— KOa(OULMNEHT NPOYHOCTM CBAPHOTO LUBA;

®,_¢qB— KOoahPULMeHTbl hOpMbl KpbILLEK KamMmep annaparos BO3YLUHOI0 OXNaXAeHuUs (CM. pucyHkun 15— 18):

oc— KO3((ULMEHT NPOYHOCTN LWBA NPMUBaPKKN TPYObI K peLueTke;

op— KO3(PULUMEHT OCNabneHnsa peLleToK KOXyXoTpybyarbIX TeNn006MeHHbIX annapaTos C HENOABMXHbIMU TPY6-
HbIMU peLleTKamMu U KOMMeHCaTopoM Ha KOXKYXeE;

PE— 3h(heKTMBHbIN KOIMHUUNEHT OcnabneHmns peLleTok KOXXyXoTpybyaTbix TeN1006MEHHbIX annaparos ¢ nna-
BatoLen ronoBkoli n (7-06pasHbiMy TpyH6amMmn 1 peLleTkn 1 3agHei CTEHKM Kamep annapaToB BO34YLUHOI0
OXNaXKAeHus;

7 — KO3((PULMEHT yMEHbLUEHUNA OMYCKAEMOrO Hanps»XeHns Npu NPoAo/IbHOM n3rube;

*»p-Xc— KOIPhULMEHT CONPOTUBNEHUSA (hNaHLEeBO YacTu KPbILLKV/ annapaTa BO3AyLUHOr0 OXnaXkaeHus;

ddh— 6e3pasmepHas xapaKTepucTuKa Harpy>KeHusi KpbilLKK annapara BO3AYLUHOrO OXNaXkAeHus jaBieHnem,

felicTBylOLW MM Ha ee (hnaHLeBYHO 4acTb.

®p— 6e3pa3mMepHasn XapaKTepucTnka Harpy>XeHus pelleTku annapara BO3JYLUHOIO OX/NaXKAeHUS faBNeHUneM,
LeCTBYHOLWNM Ha 6eCTPyGHYHO 30HY;

®— yron mexgy KacatenbHoW KchepnyeckomMy CermeHTy B KpaeBoi 30He AHMLLa KPbILLKWU NnaBatoLLeid ronoBKn
1 BEPTUKANbHOW OCblO, rpag.;

P0— KO3PPMUNEHT XKECTKOCTU NepdhopmMpoBaHHON NANTbI;

M — koadhunumeHT HecyL el cnocobHOCTV TPYBHOrO MyyKa annapaTta BO34yLUHOI0 OXNaXKaeHu s:

(o— 6e3pa3mepHbIii NnapaMeTp CUCTEMbI peLueTka — Tpy6bl.

4 O6LwWWe NooXeHns

B HacTosiLeM cTaHfapTe pacCMOTPEHbl CNefyoLNE KOHCTPYKLUMU KOXYXOTPYGUaTbiX TEMI006MEHHbIX
annaparoB: C HEMOABWKHbIMU TPYGHBIMU peLleTkaMuy, KOMMNEHCATOpoM Ha KoXyxe, annapartbl ¢ nnasatoLueli ro-
noBKoIi, U-06pa3HbiMy Tpy6amMu, a Takke annapatbl BO3AYLIHOMO OXNaXKAEeHUsi C KaMepaMu pa3beMHol 1 He-
pa3beMHO KOHCTPYKLMMN.

CTaHaapT No3BoNseT onpefensTb JONYyCKaeMble Harpy3Ky Npy NOBEPOYHOM pacyeTe U UCNONHUTENbHbIE
pa3mepbl 31 MEHTOB annapaTtos Npy NPOEeKTUPOBAHUN.
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5 PacueT 3/1eMeHTOB KOXYXOTpy6UaTbiX TEN/1006MEHHbIX annapaTos

5.1 PacuyeTHble CXeMbl
OCHOBHbI€e TUMbI KOXXYXOTpyb4aTbIX TeNN006MEHHbIX annapartoB NpMBeAeHbl Ha pucyHkax 1— 6.

PUcyHOK 2 — Annapar ¢ KOMMEHCAaTOpPOM Ha KOXyxe

PrcyHok 3 — Annapart ¢ pacLumputenem Ha Koxyxe
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5.2 Tennoo6bMeHHbIO annapaTtbl C HEMNOABMXXHbIMU TPYOHbIMU pelleTkamMn, KOMNeHcaTtopom mnan
pacwmpuTenem Ha Koxxyxe

ToNWMHbI TPYGHbIX peLLETOK TENI006MEHHbIX annaparoB C HEeNOABXHBIMU TPYGHbIMW peLleTKamu, KOMMeH-
caTopoOM MY paclLMpUTENEM Ha KOXKyXe HasHa4yaroTCs KOHCTPYKTVMBHO C NocneaytoLLen NpoBepKoii no hoopmynam
HacTosLero pasjena craHgapra.

5.2.1 BcnomoraTtenbHble BENUYMHbI

5.2.1.1 OTHOCUTENbHY XapaKTepUCTNKy 6ecTpy6HOro Kpast TPy6GHO peLLeTKn BbIYMCASOT No hopmyne

5.2.1.2 Koa(puuneHTbl BAMAHUA aBNeHUA Ha TPYOHYIO peLueTKy BbIYUCIAIOT Mo opMynam:
- CO CTOPOHbI MEXTPY6HOro NpocTpaHcTaa:

(2)
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- CO CTOPOHbI TPY6HOro NpocTpaHcTBa:

[<fr-2a,)r
Nna2 ()

5.2.1.3 OCHOBHbI€e XapaKTepUCTUKWN KECTKOCTM 31eMeHTOB TENN006MEHHOro annaparta.
Moaynb ynpyroctn ocCHoBaHus (CMcTeMbl Tpy6) BbIUMCAAKOT NO hopMyne

Ky =S4z @)

MNpvBeAeHHOEe OTHOLLEHUNE XXECTKOCTUN TPY6 KXKECTKOCTU KOXKyXa BbIYUCAAIOT No hopmMyne

K a./
(5)
KoahduumeHTbl 3MeHeHNs XKEeCTKOCTU CUCTEMBbI TPYObl — KOXKYX BbIUMCAAIOT N0 hopMynam:
©
Kp=1+Kp. (7)

LN annapaToB C HENOABWKHbIMU TPY6GHbIMM pewleTkamm KO=K ' =0.

[nsa annapaToB C KOMINEHCATOPOM Ha KOXKyxe, paclunpuTteneM Ha KoXyxe U KOMNeHcaTopoM Ha paclumpute-

ne n Kp onpegensitoT No NpUoXKeHuo A.
KoathmuneHT cuctembl pelietka— TPyObl BbIYNCAAIOT NO hopmyne

(8)

[na Tennoo6MeHHbIX annapaTos ¢ ABYMS OTAUYAIOLUMUCA APYT OT Apyra no ToNWuHe UM Moaynto ynpy-
rocTv peletTkamm KoapuumneHT 0 BbIYMUCASIOT Mo hopmMyne

Be3pa3mepHblii napameTp cucTeMbl peLleTka— TpyObl BbIYMCAAIOT N0 hopmyne
o>=03,. (t0)
KoahpurumeHTbl ocnabneHmns TpyoHoli pelleTky 4p, €, )XECTKOCTU nepthopupoBaHHon nantbl V0. a Takxke
KO3a(hhmLMeHTbl cUCTEMbI KOXYX— peluetka 0,. obevalika— naHeu kamepbl 02 1 KO3PHULMEHTbI XXECTKOCTU
¢hnaHLeBOro coegnHeHus npu nsxoe K nprueegeHsl B npunoxxeHmax 6— E.

5.2.2 OnpeaeneHne ycunuin B anemMeHTax Tennoo6MeHHOro annapara
5.2.2.1 NMpusepgeHHoe gaBneHve p0 BbIYMCAAIOT No hopmyne

Po=K & - *)- < “*9]v +In,- LeT1 p+71n(tne0,5pKglpr-
- [ub- 1+T1 +TN(TN+0.3p Kp)] pm (11)

rae T go— KO3(PULUEHT BANAHWUS faBNEHWUSI HA NPOAO/bHYIO AedopmaLnio Tpy6:

Wtp-0/15" ~ Sf)2. (12,
ai

26— 1559 10
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5.2.2.2 MpuBegeHHOe OTHOLLEHWE XXECTKOCTU TPY6 KXKECTKOCTM piaHLLeBOr0 COeJMHEHNSA BbIYUCASIOT N0
thopmyne
-mV
Pi p2xch /2L (13)
5.2.2.3 KoathunumeHTbl, yuntbiBatoLwme BnmsHue 6ectpybHOro Kpas u nojaep>xvsaroLime BnmsHme Tpyo

d,. d2. ®3. onpegenatoT no rabamue 1.

Ta6nuya 1— KoahduuneHtbl ®,, ®2 ©3

(0] 0 0.5 1.0 15 2.0 25 3.0 35
¢ 2 2.0 2.06 2.28 2.79 3.58 4.5 5.39
2 0 0.02 0.19 0.62 132 2.16 2.94 3.59
$3 0 0.19 0,76 1.65 2.75 3.76 4.65 5.36
OKoH4aHue Tabnuubl 1
10 4 5 6 7 8 9 10 > 10
¢ 6.19 7.65 9.08 10.51 11.94 13.36 14,78 o>
(pz 4.13 5.13 6.15 7.17 8.19 9.2 10.21 ®
¢3 6.03 7.38 8.81 10.24 11.66 13.08 14.5
5224 3HaueHus I,, T2 T3onpeaensitoT No NPUAOXKEHNIO XX B 3aBUCMMOCTM OT G> UT M UAWN BbIYUCASIOT
no chopmynam:
r=e,[r, +0,5(1+m,f)(f-1)]; (24)
T2= 2T. (15)
7?*¢371,,, (16)
rae f=1+1,40)(n7,,- 1). (17)

5.2 2.5 N3rn6atowmnii MOMEHT 1 Nepepe3biBatoLLyto Uy, pacnpeieneHHble Nno Kpato TPyGHOWM peLleTKu,
BbIYMCNAOT NO hOpMynam:
- 4Nna nsrnbaroLero MoMeHTa:

(a,) P,(r,+P*,)-Pbl2

°. \P' (t1+pKu)(7r+pD-T | (18)
-4NA nepepesblBatoLLei cunbl:
g a Po("3-Pi)-Plh
M" B, (r1+pKO)(r3+P1)-7 | * (19)
rpe PAaV ~ (MiP u-m2Piy' (20)
T . 1+Mi.
1 20% ¢ (1)
2 ) (22)

11
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5.2.2.6 N3rnbatoLwmii MOMEHT 1 nepepesbiBatoLme CUnbl, pacnpejeneHHble no nepumeTpy nepgoprpoBaH-

HOI4 30HbI PELLETKM, BLIYMCASIOT N0 hopMynam:
- ANA N3rnbaroLero MoMeHTa:

Mo*MOe (a-a,)Qn;
-4NA nepepesbiBatoLLeli cunbl:
O,=1noOn

5.2.27 OceByto cuny 1 nsrnbaroLmii MOMeHT, eicTByOWMe Ha Tpyby, BbIUMCAAIOT NO hopMynam:
- NS oceBOli CUAbI:

4 =JTL[(nMP--NTPT)3,+®d A +0"pm,]:

- 4NA n3rnbaroLLero MOMeHTa:

/,0 — BbIYNCNAIOT NO hopmynam, NpuBeAeHHbIM B 5.2.7 4.
5.2.2.8 Ycuaunsa B KOXKyxe BbIYUCAAIOT N0 hopMynam:
-ycunue, pacnpejeneHHoe no nepumMeTpy Koxxyxa:

0O.»fpr-Qn

- n3rnbaroLLmii MOMEHT, pacnpegeneHHblli N0 NepuMeTpy Koxyxa:

- cyMMapHas oceBas cuna, fieiicTBytolas Ha Koxyx:

P -jiDQ;.

5.2.3 PacuyeTHble Hanps>XeHna B aleMeHTax KOHCTPYKLUK
5.2.3.1 PacueTHble CXeMbl NPUCOE[NHEHNSA PELLETKN K KOXKYXY NpuBeeHbl Ha pucyHkax 7— 10.

PrcyHOK 8 — pelueTka,

PUCYHOK 7 — peLueTka, npuBa- npriBapeHHast BCTbIK
peHHasi BTaBp K obeyaiike K obevalike KoKyxa
KOXKyXa

26*

(23)

(24)

(25)

(26)

(27)

(28)

(29)

12
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PycyHOK 9 — pelleTka, BBapeHHas PucyHok 10 — pelueTKa, BBapeH-
BO (hraHey, Hasi B KOXyX

52.3.2 PacuyeTHble HanpshXXeHns B TPYOHbIX peLueTkax.
HanpskeHus B Tpy6OHOI peLleTke B MecTe COefJMHEeHUS C KOXYXOM BblYMCASAIOT N0 hopMynam:

- U3rMGHbIE:

, 30
K-c) (30)
- KacarefbHble:
.J*L
t pi (31)
(*1p- c)
Hanpsi»xeHusi B nephopupoBaHHO YacTy TPYOGHOI peLLETKN BbIYUCASAIOT NO hopmMynam
- N3rnbmble:
o - 6MrTa.
02 32
("~ <) 2
- KacarefbHble:
1p2* (33)

rae MmX— MakcumasbHbI pacyeTHbIn N3rnéaroLmii MOMeHT B NepdoprpoBaHHO YacTu TPYGHO peLueTKu.
-l

Mpn -1.0 s”-i-si.0 MT1/I1 BbluncnAOT No hopmyne

(34)

rae A — kKoahduuneHT, onpegensemblii No NpunoXeHuo I B 3aBMCMMOCTM OT W U T Al

(35)

BbIUNCAAIOT MO hopMyne

13
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{36)
rae B— koadduuneHt, onpegensiemMblit N0 NPUNOXKEHUIO I, B 3aBUCUMOCTY OT C> N MNB:
Oa (37)
ng * X
5.2.3.3 Hanps»keHus B KOXyxe B MecCTe NPUCOeANHEHNs KpeLleTKe BbIYNCAAOT No hopMmynam:
- B MEpPUANOHaNbHOM HarnpasieHUn:
MeMbpaHHble:
omx=—TCL (38)
N3TUBHbIE:
(39)
- B OKPY>XHOM Harpas/ieHuu:
MeMb6paHHbIe:
bl
4
(S1 -« (40)
N3rnbHbIE:
ou” =0.3ouy (41)
5.2.3.4 HanpsxeHus BTpybax BbIYMCAAIOT N0 hopmynam:
- B OCEBOM HarnpasieHun:
MeMOpaHHbIe:
N
o,r*
n(4-*)«,’ (42)
CyMMapHble:
M
0,=01r 5] (43)
- B OKPY>KHOM HarnpasfieHnn:
(dl'-s max{]pl [:|pM:]pl -p 1]}
5.2.4 T[lpoBepka NPOYHOCTU TPYOHbIX peLeTok
5.2.4.1 TlpoBepKy cTaTM4ecKon NPOYHOCTN NPOBOAAT N0 hopmyne
max{v v } s0'8H - 45>

5.2A.2 MNpoBepKy Tpy6GHO peLLeTkn Ha ManoLuKNoBY NPOYHOCTbL NpoBoaAaT No FOCT P 52857.6.
B cnyuae, ecnu B pacueTe 4o/MKHaA yYNTbIBaATLCA NON3YYECTb Matepmana, 4onyckaeTcs NpoBOAMTbL NPoBep-
Ky Ha Ma/loLMKNOBYIO MPOYHOCTb NO NpUNoXeHuto M.

Mpun NnpoBepke TPY6GHOW peLleTkn Ha ManouMKIOBYH NPOYHOCTL ClefyeT NpuHMMaTh:

- BMeCTe COeJHEHUS C KOXKXYXOM
No,=op, (46)
fo2=[03=0, (47)
K,,— CM. pucyHkn 7— 10;

14
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- B NepopupoBaHHoii YacTtu

Lo, =0p2 (48)
fo2=/03=0, (49)
%0 = 1- (50)

5.2.4.3 [ns MHOroXxofoBbIX N0 TPYGHOMY NMPOCTPAHCTBY TEMIOO6MEHHbIX annapaToB MPOYHOCTb TPYGHbIX

peLleToK B 30He nasa noj neperopoaky NpoBepstoT no gopmMmynam, npueeaeHHbIM B 5.6. Mpu aTom cnegyeT
npUHUMaTh:

(51

5.2.5 TpoBepKa XecTKOCTN TPYBHbIX peLleTok

MpoBepKy NPOBOAAT B CAyYasx, KOrfa KXecTKOCT! TPYOHbIX peLleToK NpeabaBnaoTca kakue-nnbo gonon-
HUTenbHble TpeboBaHusA, HaNpUMep AN annapaTtoB CO CTeKatoLwei NIeHKol, C neperopogkamMmu no Tpy6HoMy
NPOCTPAHCTBY, €C/IN HEAONYCTUM MNEPETOK MeXXAy XoaamMu.

Ycnosue >XecTKoCTu:

W =~ ]r, Qn+T2fiMn\s T (52)
PekomeHzyeMble onyCcTUMble BeNMUYUHbI MTPOrn6oB TPYGHbIX pewtetok [W], MM. B 3aBUCHMOCTU OT AamerT-
paannaparta npusefeHbl B Tabnuue 2.

Tabnuya 2 — [JonycTMMble BENNYNHBI NPOrM60B TPYBHbIX pPeLLeToK
¢} D<0.6m 0.6 M<OS 1m 1m<DE2m 0>2m

W] 0.7 Mv 0.9 Mv 11 mm 1,2 Mv

5.2.6 PacuyeT NpOYHOCTM N YCTOWUYUBOCTM KOXyXa

MNMpoBepKy NPOYHOCTN KOXKYXa B MECTE NPUCOEJNHEHNA KPELEeTKe cnejyeT NpoBOANTb TOIbKO /1A KOHCT-
PYKLUWiA. NpuBefeHHbIX Ha pucyHkax 7.8 u 10.

5.2.6.1 YcnoBue cTtatMyecKom NPOYHOCTU KOXXyXa B MecTe NpUCcCoeAnNHEHUN K peLueTke:

«M**1.3 [a].. (53)

5.2.6.2. MpoBepPKY KOXKyXa Ha ManoLMKNI0BYO NPOYHOCTb B MeCTe NPUCOEAUHEHNA K peLleTKe NPOBOAAT NO
FOCT P 52857.6. B cnyvae, ecnn B pacyeTe [JO/KHA YUMUTbIBATLCA NON3YyYECTb Marepuana, fonyckaertcsa npoBo-
AWTb NPOBEPKY HA MaNoLMKIOBYO MPOYHOCTb NO NPUNOXKEHUIO [.

Mpu NpoBepke KoXKyxa Ha Ma/loLMKI0BYIO MPOYHOCTbL cnefyeT NnpuHumaTh:

Ao, = oMx+ ouk (54)
No2=om, +ou, (55)
[o3=0; (56)

Ka— cm. pucyHkn 7— 10.

5.2.6.3 Ecnun ycnoBue NnpoyHOCTM KOXKyxa B MeCTe COefiMHeHMs ¢ peleTkoi no 5.2.6.1 1 5.2.6.2 He BbINOA-

HAETCA. MOXXHO YCTaHOBUTb nepexo,qun‘/’l nosc yBel'IVIHeHHOVI TONWMHbI ANMHO He MmeHee 2 °"Ds,.

15
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5.2.6.4
YCTOMUYMBOCTb OT flelicTBUA coxmmatrowen cunbl F nofrOCT P 52857.2.

B cnyuae, ecnu oceBasi cuna B Koxyxe F < 0. cnefyeT NpoOBECTU NPOBEPKY KOXyXa Ha MECTHYHo

5.2.7 PacueT Tpy6 Ha MPOYHOCTb, YCTOMUYMBOCTb U >XKECTKOCTb W pacyeT KpenneHus Tpy6

B pelueTke
5.2.7.1 YcnoBue ctaTMYeCcKoli NPOYHOCTUN TPY6:

max{ctl;  }s[cr]r. (57)

5.27.2 NpoBepKy Tpy6 Ha ManouMKNoBYHO MPOYHOCTb NpoBOoAAT NOTOCT P 52857.6. B cnyyae, ecnu npu

pacuyeTe AoMKHA yUnTbIBATbCS NON3YyYecTb MaTtepuana, 4onyckaeTcsi NPOBOAUTL NPOBEPKY Ha MaNOLUKIOBYO
NPOYHOCTb NO NPUNOXKEHUIO [.

Mpu NpoBepke Tpy6 Ha MaNoLMKNOBYO NPOYHOCTL CNefyeT NpUHUMaThb

fo,=o0,; (58)
fo2=[03- 0; (59)
Ka= 1- (60)

5.27.3 MNpoBepKy Tpy6 Ha yCTOUNBOCTb MPOBOAAT BCnyyae, ecam A/, < 0. YcnoBue yCTOYNBOCTH:

[0).. (61)

rae gt— KO3PMUUMEHT yMEHbLLEHUA AOMYCKaeMOoro HanpskKeHusa npu npoAoiLHOM nsrnbe, onpejense-
MbIil N0 rpaduKy Ha pucyHke 11. B 3aBMCMMOCTY OT 1.

/mr IR

n:KTf t (62)

rae K, = 1.3— pgns pabouunx ycnoBwii;
K,=1.126— gnsa ycnoBuii NW,pouncnbITaHnS;
/,=1— [ansa annapaToB 6e3 Nneperopoaok;

A = Tax{/25:0,7/)P} — pnAa annapatoB C Neperopogkamu.

PUCYHOK 11 — KO3((ULNEHT YMEeHbLUEHWsI JONYCKAaeMOro HanpsiKeHus
npy NPOAONLHOM n3rnée

5.27.4 TlpoBepKa >XecTKocTn Tpy6
MpoBepKy NPOBOAAT B CNyvanX, Korga K>XXecTKoCTu Tpy6 npeAbsaBasatoT Kakme-nnbo JoNoNHUTebHble Tpe-

60BaHUA. HANPUMeEp A/ annapaTtoB CO CTeKatowei NIeHKoi. NMpoBepKy XXeCcTKOCTU TPY6 NMPOBOAAT TONLKO Npu
W,< 0.

Mporn6 Tpy6bl BbIYNCAAIOT NO hopmyne

M
(63)

rae Ay— koaduuneHT, onpegensieMblii No rpaduky, npuBejeHHOMY Ha pUCyHKe 12. B 3aBUCUMOCTM OT Ky

16
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JtjjL (64)

">~ e;x

roe fp=/— pgna annapatoB 6e3 Neperopojok B KOXYyXe.

PucyHOK 12 — KO3((ULMEHT A5 OnpejeneHus MakcumanbHoro nporuéa tpy6bi

Bo Bcex cnyvasix nporn6 Tpy6bl He JOMKEH NpeBbIlwaTh 3a30p MeXay Tpy6amu B nMyyKe U NpuBOAUTL KWX

COMPUKOCHOBEHWIO.
5.2.7.5 TpoBepkKa NPOYHOCTW KpenneHuns Tpybbl B peLueTke
Ecnun Tpy6bl KpenaTcs B peLleTke ¢ NOMOLLbIO pa3Ba/ibLOBKW, OMKHO BbIMONHATLCA YCIOBUE:

KWNA~p. (65)

[Jonyckaemas Harpyska Ha coefuHeHve Tpy6bl ¢ peweTtkoii [N]ip onpegensieTcs Ha OCHOBaHWUU UCTIbITaHWA

UMM MO0 HOPMATUBHBIM JOKYMeHTaMm.
Mpr OTCYTCTBUM AAaHHbIX O NPOYHOCTY BaNlbLLOBOYHOIO COEAUHEHNSA gonycKaeTcs NpuHumMarts [/Ii/]1a no npu-

no>keHuo E.
Ecnu Tpy6bl KpenaTcs K pelleTke cnocob6omM npuBapKy AN NpUBapKn ¢ NoABa/bLOBKOM, LOMKHO BbINON-

HATbCA ycnoBue:

TaK |~ IMri<(pe 7 [{[S)r; [a)p}, (66)

rae (pc= min {0,5; (0.95- 0.2 Ig N)}. (67)

B cnyuae KpenneHus Tpy6 K peleTke cnocobom passasibLOBKY C 06BApKO JOMKHO BbINONHATLCA YCNOBUE:

. Isemin{[gb;[o)p} ~Qg [/bP (1IN,

ma *1_ (68)

5.3 TennoobmeHHble annapaTbl C NnaBatoL el ronoBKom
5.3.1 TonwwmHa TpyGHOI peLleTku B 30He NepopaLnmv LOMKHA 0TBeYaTb YCNOBUIO

Sp> st +c. (69)

rhe P 4.27r14" (70)

de— 3hPeKTUBHDIN KOIDPULMEHT OCNabNEHNS PELLETKM ONPEAENSIOT NO NPUNOXEHUIO B.
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5.3.2 PacueT afeMeHTOB NnasaroLLeil roNoBKM (CM. PUCYHOK 13).
T

T

[Moryrosnby,
tt
PucyHOK 13— 3neMeHTbl NnaBatoLeil ronoBKm
5.3.2.1 Ycunus, gencrBytouime Ha WNWUAbKK, U yCUAne Ha npoknagke. MpoBepka NPOYHOCTU LWINUNEK U
NpoKnagKu
MpoBepKy NPOYHOCTU LUNUAEK N NPOKNaAKN BbINOAHATNO FOCT P 52857.4. Ycunus, fjeiicteytowmne Ha
LINUNBbKW NNaBatoLLLein ronoBKM NpM MOHTabKe p™ 1 B pabounx ycnoBmax N paBHOAENCTBYIOLLYO BHYTPEHHE-

rogasneHns Og onpegenatorno FOCT P 52857.4. Mpu 3TOM KO3 (PULMEHTbI XXECTKOCTU (hiaHLLEeBOro coejuHe-
HUA (Xny onpegenatoTnoFTOCT P 52857.4, Kak Ansi cOeAUHEHUSA hriaHLa C KPbILKON, yrioBas nogaTtiMBocTb
thnaHua (nonykonbLa)yd NpMHMMAaETCst PaBHOW Hy/HO.
YrnoByto nogaTnnBoCTb chepruyecknx HeoTbopTOBaHHbIX Kpbillek onpesensatoTnoFOCT P 52857.4.
YrnoBy NOAATIMBOCTb KPbILEK C 3/IUMTUYECKMM AHULLLEM, OTBeYaloLmx ycnosuo hzADs”. onpegenstoT

nofOCT P 52857.4, kakansl NNOCKMX hnaHUEB C NPSAMOW BTYNKOIA.

Yrn0oBy0 NogaTIMBOCTb KPbILLEK C 3NIMNTUYECKUM AHMLLEM, OTBevatoLwmx ycnosuto h<<jD sonpegensatot

nofOCT P 52857.4. kakans cheprnyeckoil HeoT6OPTOBAHHOW KPbILKN C PaguyCcoOM KPUBK3HbI, PaBHbIM pagunycy
KPWBU3HBI, B BEPLUMHE 3/MUNTUYECKOTrO fHULLa B cooTBeTcTBUM C TOCT P 52857.2.

B cnyyae ncnonb3oBaHva NPMBAaNOYHON NOBEPXHOCTU C LUMMOM LUMPUHOW TLL W NNOCKOW MeTanimyeckol
NPOKNaAKM LWMPUHOL bnatheKTUBHYIO LWMPUHY NPOKIaAK/ bO BbIYUCASIOT MO hopmyne

CpepfHuii fuameTp NNOCKOM Nnpoknagkm Dcn B cnyyae Mcnonb30BaHUsA NpMBanoYHoO NOBEPXHOCTM C LLUK-
NoM NpYHMMAaeTCs paBHbIM NONYCYMMeE HapY>KHOro 1 BHYTPEHHEro juamMeTpoB wuna.

MpoBepKy NPOYHOCTU LUNWAEK U NPOKNALKWN NNaBatoLell ronoBKu BbINONHAKTNOFOCT P 52857.4.

Ycunune Ha npoknajke nnaBatoLLei ronoBK1 B yCI0BUAX MOHTaXKa paBHO:

f'n-Pe- (72)
Ycunue Ha npokKnagke nnasatoLLeli ronoBKu B paGoumnx yCnoBusix:
(73)

5.3.2.2 PacyeT Ha NPOYHOCTb NPU e ICTBUN BHYTPEHHETO laBNeHNS KPbILLEK NaaBatoL X ronoBoK co cie-
PUYECKNM HEOTOOPTOBAHHBIM AHULLLEM BbINOMHATNO TOCT P 52857.2 (NyHKT 6.5).

B cnyyae, ecnu ycnosue M <\M] npu pacyeTte Ha NPOYHOCTb KpbILLEK N1aBatoLLnX FoNoBOK CO chepuyec-
KM HEOT6opTOBaHHbIM HMWEeM No TOCT P 52857.2 He BbINONHAETCA, fOoNyCKaeMoe N3bbITOUHOE faBneHune ns
YCNOBUI NPOYHOCTU KpaeBoWi 30HbI [p,] BLIYMCAAIOT Mo popmyne

(74)

rae

(75)

27-15ES 18
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Pn»0.54— -"5—

P13,nn1 ~Q
cos 11

(76)

M. [M]un W/ onpegensitorno TOCT P 52857.2 (NyHKT 6.5).

PacueTt cthepryeckoro HeoT6OPTOBAHHOIO AOHbILIKA KPbILWKW Ha fiIeiCTBME HAPYXXHOIO flaBNeHUs BbINOA-
HATNO FOCT P 52857.2 (NyHKT 6.5).

5.3.2.3 PacueT fonyckaemMoro n36bITO4YHOro AaBfeHUs U3 YCNOBUIA NPOYHOCTU KPaeBOM 30HbI KPbILLEK C

ANMNNTUYHECKUM gHuuem, oteevarouinx ycnosumo h <AD's,. BbINOMHAIOT TAKXXe. KaK " ANnA KpbiWeK niasarowmnx

roNI0BOK CO ClpepnyecKMM HeOoT60PTOBAHHbIM AHULLEM C PafMyCOM KPUBU3HbI, PaBHbIM pajnycy KpUBU3HbI, B
BepLUMHE COOTBETCTBYIOLEro amnTnyeckoro giuwa norOCT P 52857.2 (NyHKT 6.5). Mpu 3TOM y npuHMMatoT
pasHbIM 0.

PacueT thnaHLeBO Yactu M NpUMbIKatoLLei KHeil 0T6OPTOBKM KPbILLEK C 3/IMNTUYECKUM [HULLEM, OTBe-

vatowmx ycnosuto h <~Ds,. BbINonHATNOTOCT P 52857.4. kak NNOCKOro hnaHua ¢ npsiMmoii BTYNKOA.

PacueT aninnTMyecKoro fHuLa Ha BHyTPEHHEE N Hapy>XHOe faB/fieHusa BbINonHATNO FTOCT P 52857.2
(NyHKT 6.3).
5.3.2.4 TonuwmnHy nonykonbua (CM. pucyHok 13) onpeaensitoT n3 ycnoBuii nsrméa no popmyne

PrO, -c ppy

T5
X H —

+C. 77)

rae Py onpepenstotrno FOCT P 52857.4.
5.3.2.5 To/WMHY HaMMeHbLLETO CEeYEHNA NONYKO/bLLa ONpefenstoT U3 ycnosuii cpesa no chopmyne

‘'mmsmaXjo.8»D,W ;26M" | " - <78>

5.3.2.6 PacueT no 5.3.2.2— 5.3.2.5 cnegyeT BbINOAHATbL Kak AN paboumnx ycnoBuii, Tak n anss ycnoBuii
MOHTa>Ka 40 Nojayn BHyTPeHHero gasneHus. Mpu pacyeTe B pabounx ycnosusax cnegyet npuHumatb P c = P%,

a npu pacyeTe BYCnoBMAX MOHTaka PO = P" m

5.4 TennoobMeHHble annapatbl ¢ U-06pa3HbiMun Tpy6amum
5.4.1 TonuwmnHa Tpy6HOIA pelleTkn B 30He nepdopaLm JoMKHa OTBeYaTb YCNOBUIO:

spEs£+c, (79)

roe sp ~~3A~"<pE [olp- 8°)

— 3(h(heKTUBHbIN KO3(hPUUNEHT ocnabneHns peLleTkn, onpegenstoT No NpuioXkeHuto b.
5.4.2 B cnyyae, ecnv KXeCcTKOCTU TPy6HbIX pelueTok annapaToB ¢ U-o6pasHbiMu Tpyb6amu npeabsaBasioT
cneunanbHble Tpe6oBaHNsA (HefO0MNyCTUM OCTATOUHbI NPOrM6 peLleTku), pacyeTHYHO TONLLUHY BbIYUCAAIOT MO Gop-
myne
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5.5 [JlononHutenbHble TpeboBaHNA KTONWMNHAM TPYOHbIX pelleTok
551 Mpn HanMunm 6ecTpybHOI 30HbI (CM. PUCYHOK 14) NnpuHaTas TonWwmMHa TPYO6HON peLueTKn JomKHa J0-
NONIHUTENbHO YA0BNETBOPATL YCNIOBUIO

spS0,5De (82)

PucyHok 14 — [lnameTp OKpPY>XHOCTW, BNUCaHHOM B MakCUMaulbHytO 6ecTpybHyto nnowagb

55.2 TonwmHa peLLeToK annaparos C N1asatoLei ronoBkor n U-o6pasHbiMu Tpy6amm B MecTe ynaoTHeHUA
noJ KonbLeBYIO NPOKNaAKy OMKHA OTBeYaTb YyCNOBUIO

5.5.3 [N MHOTOXO[0BbIX N0 TPYGHOMY NPOCTPAHCTBY annapaToB ToNWMHA TPY6HOW peLueTku B ceHeHun
KaHaBKM 40/MKHA 6bITb HE MeHee

snS(sp-c)max 1. (84)

5.5.4 O nsa Tpy6HbIX PELLETOK, BbINONHEHHbBIX 3204HO C haHLeM, NPUHATAs TO/LLMHA JOMKHA 6bITb HE Me-
Hee TO/ILLMHBI KOJlbLia OTBETHOTO hiaHua. lonyckaeTcsi yMeHbLUEHWE TO/LUHbI PELLETKN MO CPABHEHUIO C TONLLU-
HOI1 OTBETHOTO (hiaHLa NpPu YCNIoBUY NOATBEPXKAEHUS NMNOTHOCTY U MPOYHOCTY (PNAHLLEBOr0 COEANHEHMS Cnieuu-
aNbHbIM pacyeToM.

5.6 Meperopofkn Mexay xo4amMu no Tpy6HOMY MPOCTPAHCTBY KOXYXOTpy6uaTbiX TEMNN006MEHHbIX
annapartoB

To/uLMHa Neperopoaku foMKHa oTBeYaTtb YCN0BUIO

5nep20.710,8p ~ ,Cc n. (85)

rae = ceemeeeeee N - (86)
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6 PacueT 3/1eMeHTOB annapaTtoB BO3AYLIHOIO OX/aXAEHNS

6.1 YcnoBns NpMMEHEHUS pacyeTHbIX hopMyn

6.1.1 PacuyeTHble hopMYy/bl MPUMEHSIOT, €CM pacyeTHas TemnepaTtypa He NnpeBblllaeT 3Ha4YeHui, Npu KoTo-
pbIX BO3HUKaeET nondyyectb matepuanos (TOCT P 52857.2. nyHkT 5.2.2).

6.1.2 PacuyeTHble (hopMYy/bl NTPUMEHSAIOT, €CAN Pa3HOCTb TeMNepaTyp Mexay CMeXHbIMU NOTOKaMu B MHOTO-
XO[0BbIX CeKUMAX He npesbiwaeT 100 °C.

6.1.3 PacueTHble (hOPMY bl MPUMEHSAIOT NPY BbIMONHEHNN CNEAYIOLLNX YCNOBUIA:

Sxa-C
£0,4; (87)

dATC £0.4. (88)

6.1.4 PacuyeTHble (hOpMY bl MPUMEHSIOT, eCcnn obecrneyeHo CBO6OAHOE NepeMeLLeHne NyyKa B pe3ybTare
TeMnepaTypHbIX YAIMHEHWA.

6.1.5 lonyckaeTca Mcnonb30BaTb pacyeTHble GOopMy/bl 418 aHaNOrMYHbIX CXeM KaMep annapaTosB BO3-
[YLLIHOTO OXNaXAeHUA. HEe NPUBELEHHbIX HA PUCYHKax 15— 23.

PucyHok 15 — Kamepa pa3beMHOIM KOHCTPYKLMK PrcyHok 16 — Kamepa pa3beMHOV KOHCTPYKLuUN
CO CBApHOW KPbILLKOWA C NUTOI KPbILLKOI
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PucyHok 17 — Kamepa pasbeMHoii PucyHok 18 — Kamepa pasbeMHOWN KOHCTPYKLMK
KOHCTPYKLUW C NUTOM CO CBapHOV NONyUUINHAPUYECKOW KPbILLIKOI

WM LUTAMNOBAHHOM KPbILLKOWA

6.2 PacueT KaMmep pa3beMHOW KOHCTPYKLUK
6.2.1. CxeMbl KaMep pa3beMHOI KOHCTPYKLMU NPUBELEHbI Ha pUcyHKax 15— 18.

6.2.2 PacuyeT 371eMEeHTOB Kamep pa3beMHOW KOHCTPYKL UK
6.2.2.1 dopmynbl N5 onpefeneHns BCnoMorateNbHbIX BEAVUVH /151 pacyeTa KaMmep pa3beMHOR KOHCTPYK-

Ln NpUBEEHbI B MPUIoXeHun XK.
6.2.2 2¥Ycunus B 6onTax (LUNUIbKax) B yCNOBUAX SKCNayaTaummn:

FB-P (»>eP+2b0r (/p+B A (89)

6.2.2.3 Ycunue B 60nTax (WNuabKax) BYyCNOBUAX UCMbITAHUS AN MOHTaDKa
FO=maxj-"2-Fe: PCH V pBp+2tocOm(Lp-B p)]J. (90)

6.2.2.4 BennunHbl Lp 1 BP onpegenatoT No npunoxXeHnto XK. XapakTepncTMKn Npoknagkm bo n 1-n o

FOCT P 52857.4.
KoahmuymeHT Np 4 raHueBbIX COeANHEHN C AKCLEHTPUYHO PacnonoXeHHOo! NPpoKaaKoii B NepBoMm

NpUGANXKEHUY NPUHMMAIOT paBHbIM 2. YTOYHEHHOE 3HauYeHne NP onpefenstoT No npunoxxeHuto N. Ecnn npegyc-
MOTpEeHbI CNeLmanbHble KOHCTPYKTMBHbIE Mepbl, MO3BOASIOLLME PA3rPy3nTb 31EeMEHTbI pa3beMHbIX KAMEPOT Aeii-
CTBMS 6ONTOBOr0 U3rMGaOLLEr0 MOMEHTA, TO X|p NPMHMMAIOT paBHbIM 1.

6 2.2.5YcnoBue NnpoyHoCTM Wnunek (6ontos)

< 8 (91)
(92)

rae [0]B°: N's — gonyckaemble Hanps>keHus 4na matepuana wnunek (6ontos) noFOCT P 52857 .4.
22
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6.2.3 PacueT Tpy6HOII peweTkn
6.2.3.1 TonwmHa Tpy6bHO pelleTkn B npegenax 30HbI nepgopannm fo/mKHa oTBeYaTb YCI0BUIO

0,71Bt ANnp+% +LIfO N +e. (93)

Be3pasmepHyto XxapakTepucTuKy Harpy>kKeHus peLueTkn 601ToBbIM U3rnGatowymM MOMEHTOM JIp BblUUCAAIOT
no coopmyne

a 4ft/,
0 pr+frB2' (94)

Be3pa3mepHyto XxapakTepUCTUKY Harpy><eHus peLleTkn jaBneHnem, 4eicTBYOLWNM Ha 6ecTpy6HYHO 30HY
Up, BbIUMCAAOT NO hopmyne

% =k 0-P + 2). (95)

KoahduruneHT Hecyweli cnoco6HOCTN TPY6HOro nyyka O BbIYUCAAIOT NO hopmynam
npv py 5 \pr [Q]r:

p
iPIr+PH’ (96)
npu pn ><7(ql7:

p2-*(p/Hor [ ){[qlr-p (2-n)}

(97)
plab-(1+u>r)

KoaguumeHT, 3aBUCALLNI OT COOTHOLLEHUSI CTOPOH NepdopupoBaHHoli 30HbI pelteTkun 10, BbiumcnaoT no
topmyne

1287 @7 (98)

/,,BT,np,n n(glr onpegenstoT no npunoxxeHuto X, agdekTnsHbli KoadduumeHT ocnabneHna ¢E— no
NPUNoXeHuto b, KO3MPULNEHT yMeEHbLLEHWS OMYCKAeMOro HANPs>XXEHUA NPU NPoJ0NbLHOM usrmée ipr — no5.2.7.3.

Mpn Q > 1cnegyeTyBenmunBartb TONLWMHY TPY6 415 BbINONAHEHWS ycnoBus Li51.

6.2.3.2 ToNWMHbI TPY6HO peLleTKn B MecTe YN0THEHNS S2A 1 BHE 30Hbl YNNOTHEHUS [LOMKHbI OTBEYaThb
YCNOBUAM:

S2A£0,71 ~4/, +1.51oja +c; (99)

. (100)
5 2071"mnnhnl4a4” 15rar-

Ycunme ot 601TOBOM HArpy3Kun Ha e AMHNLY AIMHbI PELLETKN NN KPbIWKU F, BbIYUCASIOT No hopmyne

p,=-r (101,
1 4Y=*epP/p
6.2.3.3 YcnoBue NpoYHOCTU KpenaeHus Tpy6 B peLuetke
(9)s2p[zF-n -z M(Ip +Vp)]. (102)
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KoadhduumeHtsl zF 1 rbl onpeaenstoT no rpaguky, NpMBEAEHHOMY Ha pUCYHKe 19 B 3aBMCMMOCTM OT
BE/NUMHbI

0=1 6r 4/usu (103)

KpXu

KoahpumumeHTbl I\ 1 v BbIYMCASIOT N0 XK.2 NpUnoXkeHus X.
6.2.4 PacueT KpbILWKN
6.2.4.1 TonwmMHa AOHbILIKA KPbILLKWN (CM. PUCYHKN 15— 17)f0nXKHa oTBeYaTb yCN0BUIO

3 0B hb +€ (100

Be3pa3mepHyo XapaKTepuUCTKY Harpy>KeHvst KpbILKY annapara BO34yLLIHOr0 OX1aXKaeHns 60TOBbIM U3ro-
6aloLLMM MOMEHTOM  BbIUYKCASIOT MO hopmMyne

noo-
P PC-0+W (105)

Be3pasmepHyto XxapaKTepUCTUKY Harpy>XeHUsi KPbILLKM AaBNeHEeM, [eCTBYIOLWMM Ha ee (hnaHLeByto YacTb
y,p BbIYUCAAIOT NO hopmyne

Lo
X (106)

KoathnumeHTbl, 3aBUCSILLME OT COOTHOLLIEHUS CTOPOH KPbILWKK 7, 1 2. BbluMcnstoT no popmynam:

(107)
f2=0.5f, (108)
KoatdmumeHT conpoTnBieHns hnaHLeBon YacTu KpbILLKU X,P BbIYMCASAIOT No hopmyne
(109)
6.2.4.2 ToNWmMHa JOHbILLKaA KPbILWKW (CM. PUCYHOK 18) fo/mKHa oTBeYaTh YCI0BUIO
~N0 ,7 1 ~"~40 .5 "0 . (110,
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25

KoathhmumneHT conpoTnBneHns haaHLeBOR YacT KPbILWKN XC BbIYUCAAIOT No (hopmMmyne

X.-"n-yo-U3"-

6.2.4.3 ToNLMHA CTEHKUN KPbILKY B MeCTe NpUcoefuHeHns KnaHuy JO/KHa OTBeYaTb YCNOBUIO:

roe F, — pacuyeTHoe ycunve, Bbluucnsgemoe no coopmyne (101);

Xc — KO3PULMEHT ANA KpbILeK (CM. PUCYHKM 15— 17), Bbluncnsembili no gopmyne (111);
X*9— Koa(hpuumeHT BbIUMCAAOT No hopmyne (109).

6.2.4.4 Tonwmnny hnaHua Kpbiwkn SCA BbluMcnAOT no hopmyne (99) npu [cn0= [o],.

6.2.4.5 TonwmHa 60KOBOI CTEHKN STA KpPbILEK (CM. PUCYHKN 15— 17)a0/MKHa OTBEYaTb YCIOBUIO:

54 N sBA

a KpblLeK (CM. pycyHOK 18) — ycnoBuio:

6.3 PacueT kKamep Hepa3beMHO KOHCTPYKLMK
6.3.1 Cxembl Kamep Hepa3beMHON KOHCTPYKLUUW NPUBEAEHbI Ha pucyHKax 20— 24.

PucyHok 20 — Kamepa Hepa3beMHOl KOHCTPYKLUK
C NONYLUUNUHAPUYECKOWN 3aAHEel CTEeHKOW

(111

(112

(113)

(114)
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PucyHok 21 — CBapHas Kamepa PucyHok 22 — LlltamnocBapHas
6e3 neperopogok Kamepa 6e3 neperopogok
PucyHok 23 — CsapHas PucyHok 24 — LltamnocsapHas
Kamepa € neperopogkamu Kamepa C neperopogkamu

6.3.1.1 TonwuHa 3agHel CTEHKN KamMepbl 4O/HKHA OTBEYaTb YCNOBUIO:

]s’ddol' (115)

28— 1559 26
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KoadgumumeHT fv 3aBUCSALLNIA OT COOTHOLLEHUSI CTOPOH 3afHel CTeHKU KamMepbl, BbIYUCSAIOT Mo hopMyne

2+ (116)

[na kamep c neperopogkamu (CM. pUCYHKN 23, 24) B= 1

PacueTHbIli nonepeuHblii pasMmep Kamepbl 6p onpesensatoT No nNpunoXkeHuto X. ahheKTUBHbIN KO3 hun-
uMeHT ocnabneHnsa gE— no npunoxkexuio b.

TonwmHy peweTkun s1A cnegyeT npUHUMAaTh

= ¢ (117)
6.3.1.2 ToNWWNHbBI BEPXHEWN N HUXKHEN CTEHOK AN KOHCTPYKUWIA, NPUBELEHHbIX HA pUCyHKax 21 1 23, [omK-
Hbl OTBEYATb YCNOBUIO:
(118)

a KOHCTPYKUWA, NpUBEAEHHbIX HA PUCYHKax 22 N 24, — yCNoBUIO:

= s,a- (119)
6.3.1.3 ToNWMHbI yCUMBaroLWwmx neperopofok B kKamepax (CM. pUcyHku 23, 24) LOMKHbI OTBeYaTb yCno-
BUIO:
+C,,
2[a]min (120,

6.3.1.4 TonwunHa 60KOBOW CTEHKN AOMKHA OTBEYATb YCNOBUIO

A 0-71"#)- 7,+%15 +cC. (121)
2M

KoathduumneHT . 3aBucALMii OT COOTHOLLEHMSI CTOPOH GOKOBOI CTEHKM, BBIYUCASIKOT MO hopMyne

(122,

6.3.2 PacueT kamep Hepa3beMHOI KOHCTPYKLUM C NONYLMANHAPNYECKOW 3afHeli CTEHKOW (CM. pUCyHOK 19).

6.3.2.1 TonwnHy TpybHoU pewwetkn st BbluncasatoT no opmyne (93) npu Np=0.

6.3.2.2 TONWMHY NONYLUUNNHAPMNYECKO 3aHei cTeHKM SIA onpegenstoT no FOCT P 52857.2, Kak LUAUHA-
pvyeckoii obevaiiku, BHyTpeHHWI juameTp KoTopoii paseH BO.

6.3.2.3 TonwnHy 60K0BOI cTeHKkM STA onpegenstoT no gopmyne (114).

6.3.3 YcnoBue NPOYHOCTM KPOM/AeHUs TPy6 B peLueTKe:

min{(QIT; [Qla}sp (1 -n)- (123)
KoathpmumneHT 11 BblumcnatoT no X.2 npunoxkeHus XK.
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MpunoxeHune A
(o6sA3atenbHoe)

OnpegeneHve KOIPMUUNEHTOB n3MeHeHus xxecTkoctn K'Qu Kp ana annapatoB ¢ KOMNEHcaTopom

Ha KOXXyXe, pacwmnputenemMm Ha KoXXyxe M KoMneHcatopomMm Ha pacwwuputene

A.1l KoathdpuumeHT Kq onpeaensitoT Kak OTHOLLEHWE OCeBOro NnepeMeLleHnsi KoMneHcatopa (paclumputens) npu

LelicTBMM pacTarnBatoLleli cunbl K OCEBOMY NepeMeLLeHNo KpaeB Kopryca MeXTPy6HOro npoctpaHcTBa 6e3 KoMmneHca-
TOopa (pacwuputens) oT 4elicTBUS TOW Xe cunbl.

KoathpuumeHT Kp onpeaensitoT Kak OTHOLLEHVE OCEBOr0O NepeMeLLeHn st KomneHcaTopa (paclunputens) npu gei-

CTBUM BHYTPEHHErO JaBfeHusl K 0CeBOMY NepeMeLLEHMIO KpaeB Kopryca MeXTpyGHOro NpocTpaHcTBa 6e3 KoMmneHcato-
pa (pacwmpuTens) oT AeNCTBUS TOTO XKe faBNeHNs.

KoathpmumeHTsl Kg 1 Kp Ana annapatoB ¢ KOMMNEHCATOPOM Ha paclumputene fonyckaetcs onpefenstb, Kak

CYyMMbI COOTBETCTBYHOLNX ANA annapatoB C KOMMeHcCatopomM 1 paclumputenem.

Mpu onpegeneHnn KoappuumeHToB Kgq U Kp He yuuTbIBalOT BAUSHUE TPYGHOrO Myyka W paBHOAENCTBYHOLLYO

BHYTPEHHEr 0 aB/eHus], LeCTBYIOLLYIO Ha Kpasi Kopryca B OCEBOM HarnpasieHUuu.

[Jonyckaetcs onpegensite Kg # Kp € NMOMOLLbIO YNCNEHHBIX METO0B TEOPUM NAACTUH 1 060M0YEK.

A.2 insi annapatoB C KOMMNEHCATOPOM Ha KOXXyxe KoaduumeHTbl Ka n K gonyckaeTtcsi BbIUMCAATL MO PopmMy-

nam:
*a£«V
K§=T KZ T (A1)
x(0?m -<&*,)E,ry N
Kp=- 4.8/aK,an (A.2)
XecTtkocTb KoMneHcaTopa Kkblcnegyet onpegensitb N0 HOPMATVBHbIM  JOKYMEHTaM.
,U,I'IFI HEHOPMa/In30BaHHbIX KOMNEeHCaTopoB AONYyCKaeTCA BblIYUCNATbL OCEBYH »XXECTKOCTb No cpopmyne
3 (A.3)
KOM
A 6.8P,04(1 +1U ).
rae : (A-4)
Q(i-p,J3
(A.5)
MapameTp >xecTKocTn KomMneHcartopa C( onpegenstoT no rpaduky, NnpyBefjeHHOMY Ha pucyHke 25. B 3aBUCMMOCTU
oT
4r,.IPUm
(A.6)
(A7)
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Cf

A.3 ina annapaToB C pacluputenemM Ha Koxxyxe npu (i0 = 90" koadduumneHT Ka ponyckaetcs BbIYMCAATb MO

opmyne
_ as,.
«pac 8p0,)* (A-8)
a KoapduumeHt Kp — no popmyne
(A-9)
rge (A.10)
(A.11)

Ap— onpegenstoT no Tabnvue A.1 B 3aBUCUMOCTM OT
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Ta6bnuuya Al — KoahduuymneHTblAp

« 0.51 0.52 0.53 0.54 0.55 0.56 0,57 0.58
\ 23.4 26.0 29.0 32.3 35.9 40.1 44.8 50.0
Pp 0.59 0.60 0.61 0.62 0.63 0.64 0.65 0.66
P 56.0 62.7 70,3 78.9 88.8 100 113 128
0.67 0.68 0.69 0.70 0.71 0.72 0.73 0.74
\ 145 164 187 214 245 281 324 375
Pp 0.75 0.76 0.77 0.78 0.79 0.80 0.81 0.82
e 436 509 597 704 834 996 1197 1451
Pp 0.83 0.84 0.85 0.86 0.87 0.88 0.89 0.9
< 1770 2190 2740 3460 4450 5820 7770 10600

A.4 lna annapaToB C paclumputenem Ha Koxkyxe npu 15" £ £ 60" koahduumeHT K gonyckaeTcs BbIYMCASATb MO

topmyne

(A.12)

a koahmumeHT Kp — no gopmyne

KoathduuneHTtel Apl Ap2. Bp). B. ., onpegenstotcsa no tabnavue A.2 B 3aBucMmocTy oT PO (cM. pucyHOK 3) n Pp.
Tabnunuya A.2— BcnomorarenbHble KO3(POUUMEHTbI

Pp Po Aps Bp> Bp-
15+ 8.695 0.204 - 1.452 0.488
30" 5.600 0.899 - 7,650 2.144
035 45+ 5.939 2,436 -20.866 5.813
60" 9.698 6.145 - 60.596 14.664
15~ 8.462 0.205 - 1.525 0.457
066 30" 5.449 0.903 - 7.278 2.010
' 45 5.779 2.449 - 19.675 5.450
60" 9.438 6.177 - 56.996 13.748
15+ 8.235 0.207 - 1.586 0.429
30" 5.303 0.908 -6.932 1.887

0.37
45 5.624 2,461 - 18.575 5.116
60" 9.185 6.209 - 53.677 12.906
15 8.014 0,208 - 1.636 0.403
0.38 30" 5.160 0.913 -6.608 1.774
45: 5.473 2.474 - 17.557 4.808
60" 8.938 6.241 - 50.609 12.129
15 7,799 0.209 - 1,677 0.380
0.39 30~ 5.022 0.917 -6.306 1.669
45 5.327 2.486 - 16.612 4.524
60" 8.698 6.272 -47.768 11.412
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MpogomkeHve Tabnmuybl A.2

[59) P APi Ap- Bp -
15+ 7.589 0.210 . 1.709 0.357
0.40 30+ 4.887 0.922 .6.022 1.572
45+« 5.183 2.498 . 15.733 4.260
60~ 8.464 6.303 . 45.130 10,747
15+ 7.384 0,211 . 1.733 0,337
0.41 30~ 4.755 0,926 . 5.755 1.481
45+ 5.044 2.510 . 14.914 4.016
60" 8.236 6.333 .42.678 10.131
15+ 7.185 0,212 . 1.751 0.318
0.42 30+ 4.627 0.930 . 5.504 1.398
45+ 4.907 2.522 . 14.149 3.789
60" 8.014 6.363 .40.393 9.558
15+ 6.990 0.213 . 1.762 0.300
0.43 30+ 4.501 0.935 . 5.267 1.320
45+ 4.774 2.534 . 13.434 3.577
60+ 7.796 6.393 . 38.260 9.024
15+ 6.800 0,214 . 1.768 0.284
0.44 30+ 4.379 0.939 . 5.043 1.247
45+« 4.644 2.546 . 12.764 3.380
60~ 7.584 6.422 . 36.266 8.527
15+ 6.613 0.215 . 1.770 0.268
30~ 4.259 0.943 . 4.831 1,179
0.45 45+ 4517 2.557 . 12.135 3,196
60~ 7.376 6.451 .34.399 8,062
15+ 6.431 0.216 . 1.767 0.254
0.46 30~ 4.141 0.947 4631 1,115
45+ 4.393 2.568 . 11.544 3.023
60~ 7,173 6.479 . 32.647 7.627
15+ 6.253 0,216 . 1.760 0.240
0.47 30 4.027 0.952 . 4.440 1.056
45+« 4.271 2.580 . 10.987 2.862
8o 6.975 6.508 - 31.001 7.220
15+ 6.079 0.217 . 1.750 0.227
0.48 30+ 3.914 0.956 . 4.258 1.000
45+ 4.152 2.591 . 10.463 2.711
60+ 6.780 6.536 . 29.453 6.838
15+ 5.908 0,218 . 1.737 0.216
30+ 3.805 0.960 .4.085 0.947
0-49 45+ 4.035 2,602 . 9.967 2.568
60~ 6.590 6,563 . 27.995 6.479
15+ 5,741 0,219 L1721 0.204
0.50 30~ 3.697 0,964 .3.920 0.898
45+ 3.921 2.613 . 9.499 2.434
60~ 6.403 6.591 . 20.619 6.141
15+ 5,577 0,220 . 1.702 0,194
0.51 30~ 3.591 0.968 .3.763 0.852
45+ 3.809 2.623 . 9.055 2.306
60~ 6.220 6.618 . 25.320 5.823
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Pp

0.52

0.53

0.54

0.55

0.56

0.59

0.60

0.61

0.62

Po
15~
30~
45
60"
15-
30~
45-
60"
15+
30~
45~
60"
15+
30
45~
60"
15-
30~
45+
60-
15~
30~
45
60"
15+
30~
45~
60~
15
30~
45~
60~
15
30
45+
60"
15
30~
45~
60"
15+
30~
45-
60"
15+
30-
45-
60"

5.416
3.488
3.699
6.041
5.258
3.386
3.591
5.865
5.103
3.286
3.486
5.692
4.951
3,188
3.382
5.523
4.802
3.092
3.290
5,356
4.656
2.998
3.180
5.193
4,512
2.905
3.081
5,032
4.370
2,814
2.985
4.874
4,231
2.724
2.890
4.719
4.094
2.636
2.796
4,566
3.959
2.550
2,704
4.416
3,827
2.464
2.614
4.268

0,221
0.972
2.634
6.645
222
976
645
672
223
979
655
698
224
983
665
724
225
987
676
750
225
991
686
776
226
995
696
801
227
998
706
826
0.228
1.002

O N O O O N O O O N O O ON O O ON O O O M O O oo N O O

2.716
6.851
0.229
1.006
2.726
6.876
0.230
1.009
2.736
6.901
0,230
1.013
2.745
6.925

BP,

. 1.682
.3.612
.8.635
- 24.091
. 1.659
. 3.468
-8.236
. 22.927
. 1.634
- 3.330
. 7,856
. 21.824
- 1.608
. 3.197
7,496
-20.778
. 1,581
- 3.070
. 7,152
. 19.784
. 1.552
. 2.947
. 6.825
. 18.839
. 1.522
. 2.829
6.512
. 17.939
1,491
2,716
.6.214
. 17.082
- 1,459
. 2.606
. 5.929
. 16.264
1,426
. 2.500
. 5.656
. 15.484
- 1.393
. 2.398
- 5,394
- 14.739
- 1.359
. 2.299
. 5.144
. 14.026

rOCT P 52857.7— 2007

0.184
0.808
2.190
5,524
0.174
0.766
2.077
5.241
0.165
0.727
1.971
4.973
0.157
0.690
1.871
4.720
0.149
0.655
1.776
4.481
0.141
0.622
1.686
4.254
0.134
0.591
1.601
4.038
0.128
0.561
1.520
3.834
0.121
0.532
1.443
3.639
0.115
0.505
1.369
3.454
0.109
0.479
1.300
3.278
0.103
0.455
1.233
3.111
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MpogomkeHne Tabnuubl A.2

33

e,

0.64

0.65

0.66

0.67

0.68

0.69

0.72

0.73

0.74

0.75

Po

15
30
45
60

15
30~
45
60
15
30
45:
60"
15
30
45:
60

15
30"
45
60"

15
30"

45+
60"

15

30
45
60"

15+
30"
45
60"
15
30"

45:

O

15

*

30"
45
60"

15
30"

45

60"
15
30"
45
60"

3.696
2.380
2.525
4.123
3.568
2.298
2.437
3,979
3.441
2.216
2.351
3.838
3.317
2.136
2,265
3.699
3.194
2.057
2.182
3.563
3.073
1.979
2.099
3.428
2.954
1.902
2.018
3.295
2.837
1.827
1.937
3,164
2.721
1.752
1.858
3.035
2.606
1.678
1.780
2.907
2.494
1.606
1,703
2.782
2.383
1.534
1.627
2.658

0.231

1,016
2.755
6.950
0.232
1.020
2.764
6.974
0.233
1.023
2.774
6.997
0.234
1.027
2.783
7.021

0.234
1.030
2.792
7,045
0.235
1.034
2.802
7.068
0.236
1.037
2.811

7.091

0.237
1.040
2.820
7,114
0.237
1.044
2.829
7,137
0.238
1.047
2.838
7.160
0.239
1.050
2.847
7.182
0.240
1.054
2.856
7.204

Bp1

- 1.324
-2.204
-4.903
- 13.344
- 1.289
-2.111
-4.672
- 12.691
- 1.253
-2.021
-4.451
- 12.065
- 1.217
- 1.935
-4.237
- 11.465
- 1.181
- 1.850
-4.032
-10.889
- 1.144
- 1.768
- 3.834
- 10.336
- 1.107
- 1.689
- 3.644
- 9.804
- 1.070
- 1611
- 3.460
-9.293
-1.033
- 1.536
-3.283
-8.801
-0.995
- 1,463
-3.112
- 8.327
-0.958
- 1.391
-2.946
- 7.870
-0.920
- 1.322
-2.786
- 7.430

0.098
0.431

1.170
2.951

0.093
0.409
1.109
2.798
0.088
0.388
1.051

2.652
0.084
0.367
rwo6

2.513
0.079
0.348
0.943
2.380
0.075
0.329
0.893
2.253
0.071
0.312
0.845
2.131
0.067
0.294
0.798
2.014
0.063
0.278
0.754
1.902
0.060
0.262
0.711

1.794
0.056
0.247
0.670
1.691
0.053
0.233
0.631
1.592
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OkoHuaHuve Tabnunuybl A.2

h Po \* Bpi BP2
15" 2.273 0.240 -0.882 0,050
0.76 30" 1.464 1.057 -1.254 0,219
45" 1.552 2.865 -2.632 0.593
60" 2.535 7.227 -7.005 1.497
15" 2.165 0.241 -0.845 0.047
0.77 30" 1.394 1.060 -1.188 0.206
45" 1.479 2.873 -2.482 0.557
60" 2.414 7.249 -6.595 1.406
15" 2.058 0.242 -0.807 0.044
0.78 30" 1.325 1.063 -1.123 0.193
45" 1.406 2.882 -2.337 0.522
60" 2.295 7.271 -6.199 1.318
15" 1.952 0.243 -0.769 0.041
30" 1.257 1.066 -1.060 0.180
0.79 45" 1.333 2.891 -2.197 0.489
60" 2.178 7.292 -5.817 1.233
15" 1.848 0.243 -0.732 0.038
0,80 30 1.190 1.070 -0.998 0.168
45" 1.262 2.899 -2.060 0.456
60" 2.061 7.314 -5.447 1.151
15’ 1.745 0.244 -0.694 0.036
30" 1,124 1,073 -0.938 0.157
0.81
45" 1.192 2.908 -1.928 0.425
60" 1.947 7.336 -5.090 1.073
15" 1.644 0.245 -0.656 0.033
0.82 30" 1.058 1.076 -0.879 0.146
45" 1.123 2.916 -1.800 0.395
60" 1.833 7.357 -4.743 0.997
15" 1.543 0.245 -0.619 0,031
0.83 30" 0.994 1.079 -0.822 0.135
45’ 1.054 2.925 -1.676 0.366
60" 1.721 7.378 -4.408 0.924
15" 1.444 0.246 -0.581 0.028
0.84 30" 0.930 1.082 .0.766 0.125
45" 0.986 2.933 -1.555 0.339
60" 1.611 7.399 -4.084 0.854
15" 1.346 0.247 -0.544 0.026
30’ 0.867 1.085 -0.710 0.115
0.85
45" 0.919 2.941 -1.437 0.312
60" 1.501 7.420 -3.769 0.786
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MpunoxeHue b
(o6sA3atenbHoe)

KoathrumnmeHTbl BANSHUA nepdopaynm Ha napamMeTpbl TPY6HOW peleTku

B.1 KoaththmumeHT ocnabneHus Tpy6HOI peLLeTKy Npu pacyete KoXKyxXoTpyGuarbiX TENNO06MEHHbIX annapartos ¢
HEMOABVKHBIMY TPYBHBLIMU PELLETKAMU 1 KOMIMEHCATOPOM Ha KOXKyXe BbIUMCASIOT Mo (hopmyne

(6.1)

B.2 3thheKTUBHbIN KO3hMLMEeHT ocnabneHuns £ Npu pacyete KOXyXOoTpybyaTbix TeNN006MeHHbIX annapaTtoB C
nnasatoLeli ronoBkoii. U-o6pasHbiMy Tpy6amMun 1 annapatoB BO3AYLIHOTO OXNaXAEHWUS BbIYUCASIOT Mo Gopmyne

(6.2)

rae dE = dO- 2s, — ANs peLueTok ¢ Tpy6amMu, 3aKpenaeHHbIMU Ha BCHO TONLLMHY PELLETKY;

de =dQ- s, — fgnA pelleTok c Tpyb6amu, 3aKpenneHHbIMU B YacTV TONLUMHbI peLleTKu;
de= d0 — ANnA cTanbHbIX pewweToK C Tpyb6ammn 13 LBeTHbIX MeTannoB;
dB=d — ans nepcopupoBaHHOl 3afHeli CTEHKM annapaToB BO3AYLUHOrO OXNaXAeHWs.
B.3 KoadhduumeHT >xecTkoct nepdopmrpoBaHHoOn nantbl Y0 B 3aBUCUMOCTM OT npviBefeH B Tabnnue B.1.

Ta6nuya bB.1— KoathduumeHT KecTKoCTn nephoprpoBaHHOl NanTbl L0

m, 0.4 0.45 0.5 0.55 0.6 0.65 0,7 0.75 0.8 0.85

VO 0.12 0.15 0.2 0,25 0.3 0.37 0.44 0.51 0.59 0.68
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MpunoxxeHne B
(o6sA3atenbHoe)

OnpepeneHne Koa(h(ULMEHTOB CUCTEMBI KOXYX — pelleTKa, obevaiika — tnaHel, Kamepbl
N KOs urumneHTa >XecTkocTn pnaHLeBoro coejuHeHunsa npun nsrnée

2007

KoathduumneHTbl cncTteMbl KOXKyX — pelueTka, obevarika — naHel, kamepbl N KO3IPULMEHT XeCTKOCTH (raHue-

BOrO COeAVHEHVs1 NPU U3rnée BbIYUCASIOT N0 hopMynam:

Bi=A?

Vasi

K2=)13 .
VaS2

K,  55/?

K*=K®,+ K)2.

29.

(B.1)

(B-2)

(B.3)

(8-4)

(B-5)

(B.6)

(B-7)
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MpunoxexHve I
(o6sA3atenbHoe)

KoadduymneHtol I,, T2 T3 /1M B. ncnonb3lyemMble B popMynax ANna onpeseneHns Cun M MOMeEHTOB
B 9/1EMEHTaxX KOXXYX0oTpybuaTblX TENN006MEHHbIX annapartos

KoadhduumeHTbl I',. T2. T3 B 3aBUCMMOCTN OT 0O U T M MpuBefeHbl B Tabanue 1. kKoaduuymeHT A B 3aBUCUMOCTUN
oT conT A — BTabnmue 2. koahhnuneHT B B 3aBUCMMOCTM OT CO U NB — B Tabnnue .3

Ta6nunya Il— KoapduuneHntol 7,, T2, T3

T
0 05 10 15 20 25 30 35 40 50 6.0 70 8.0 9.0 10.0

Tl
1.0 200 200 206 228 279 358 450 539 6.19 7.65 9.08 105 119 134 14.8
11 220 235 259 3.07 402 551 739 944 116 162 216 281 356 443 54.3
1,2 240 273 321 404 561 814 115 155 198 30.2 434 60.0 804 105 134
13 260 314 392 522 764 116 171 239 316 508 763 109 151 202 263
14 280 359 474 665 102 16.0 244 350 475 79.2 122 179 251 341 450
15 3.00 4.07 567 835 133 216 337 493 680 116 183 273 387 529 703

T2

1.0 0.00 002 019 062 132 216 294 359 413 513 6.13 7.17 8.19 9.20 10.2
11 0.00 002 022 075 169 292 418 536 6.46 875 113 142 174 209 24.6
12 0.00 002 024 088 206 368 543 7.13 879 124 166 213 26.7 325 39.0
13 0.00 0.02 027 101 244 444 6.67 890 111 160 21.8 284 359 442 53.4
14 000 003 030 114 281 521 791 107 134 196 270 355 451 559 67.8
15 0.00 0.03 032 1,28 318 597 916 124 158 232 322 425 544 676 82.2

I3

1.0 000 019 076 165 275 376 465 536 6.03 7.38 881 10,2 11.7 131 14.5
11 000 021 084 181 302 414 511 590 663 812 969 113 128 144 15.9
12 0.00 0.23 o091 198 330 451 558 643 724 886 106 123 140 157 17.4
13 0.00 0.25 099 214 357 489 6.04 697 784 959 114 133 152 170 18.8
14 0.00 0.27 106 231 385 526 651 750 844 103 123 143 163 183 20.3
1.5 0.00 0.28 114 247 412 564 6.97 804 904 111 132 154 175 196 21.7
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Ta6nnuya l2— KoahduumneHT A

TA

L O O OO O OO O O OO OO0 © O O O O O p
PN w A OO N ® © O

o © ® N O N wWN P

Ta6nnya I3

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

.01
10,2
.0.3
.0.4
.0.5
. 0.6
.07
.0.8
.0.9
. 1.0

0.8

0.726
0.656
0.586
0.516
0.446
0.376
0.306
0.236
0,166
0.096
0.144
0.214
0.284
0.354
0.424
0.494
0.564
0.634
0.704
0.773
0.843

1.0

0.754
0.683
0.613
0.543
0.473
0.403
0.333
0,262
0,192
0,216
0,284
0,353
0,422
0,491
0,559
0,628
0,697
0,766
0,834
0,903
0,972

— KoaddumuymeHT B

oS

0.843
0,829
0,815
0,800
0.786
0.771
0.757
0.742
0.728
0.714
0.700
0.703
0.705
0.708
0.711
0.713
0.716
0.718
0.721
0.723
0726

1.0

0.972
0.943
(L 4
0.886
0,858
0,829
0,801
0.773
0,744
0,716
0.702
0.707
0,712
0.717
0.722
0,728
0,733
0.738
0,743
0.748
0.754

15

0.783
0.712
0.641
0.570
0.500
0.429
0.358
0,287
0,274
0.338
0.402
0.466
0.530
0.593
0.657
0,721
0,785
0.849
0.913
0.977
1.041

15

1,041
1.000
0960
0.920
0.880
0.840
0.799
0,761
0.732
0,714
0.709
0.716
0,723
0.730
0,738
0.745
0.753
0.760
0,768
0.775
0.783

2.0

0.813
0.740
0.668
0.596
0.524
0.451
0.379
0.307
0.355
0.408
0.461
0.514
0.567
0.620
0.672
0.725
0.778
0.831
0.884
0.937
0.991

2.0

0.991
0.949
0908
0.871
0.836
0.804
0.777
0.754
0.737
0.727
0.725
0.732
0.741
0.750
0.759
0.768
0.777
0.786
0.795
0.804
w3

3.0

0.858
0,781
0,705
0,628
0.551
0.474
0.397
0,320
0,305
0,337
0.376
0,420
0.470
0.523
0.580
0.639
0,701
0,765
0,830
0,896
0,964

3.0

0.964
0.940
0910
0.884
0.860
0.839
0.819
0.802
0.789
0,780
0.776
0.778
0.787
0.796
0.805
0.814
0.823
0.832
0.841
0,849
0858

4.0

0,878
0,797
0.716
0.636
0.555
0.474
0.393
0,313
0,273
0.319
0,370
0,426
0,485
0.546
0.610
0.677
0.745
0.814
0.885
0.956
1.030

4.0

1,029
1,000
0.971
0,944
0.918
0,894
0,871
0,852
0,835
0,823
0,816
0,815
0,821
0.828
0,835
0.842
0,850
0.857
0.864
0.871
0,878

rOCT P 52857.7— 2007

5.0

0,885
0,802
0,720
0,637
0,554
0,471
0,388
0,305
0,289
0,338
0,392
0,450
0,511
0.575
0,641
0,709
0,779
0,851
0,923
0,997
1,071

5.0

1.071
1.040
1.009
0.979
0.951
0.925
0.900
0.878
0.860
0.846
0,837
0,835
0,841
0,846
0,852
0,857
0.863
0.869
0.874
0.880
0.885

b 10

0.898
0,811

0,724
0,637
0,550
0,463
0,376
0,289
0,308
0,359
0,414
0,474
0,537
0,603
0,671
0,742
0,814
0,888
0,963
1,040
1,117

rto

1.117
1.083
1.051
1.020
0.990
0.963
0.938
0.915
0.896
0.882
0.874
0.873
0.876
0,879
0,882
0,884
0,887
0,890
0,893
0,895
0,898
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MpunoxkeHne [
(o6sA3aTenbHoe)

OnpegeneHve Aonyckaemoi amnanuTybl YCNOBHbIX YNPYITMX HANPSXKEHN
npu pa6oTe maTtepuana B yCIOBUSX NON3Y4YeCTu

Mpn Temnepartype paccunTbiBaeMblX 31€MEHTOB TENN00O6MEHHbIX annapaToB U3 HU3KONErmpoBaHHbIX 1 KOPpo3u-
OHHO-CTOMKMX XPOMUCTbIX cTanei ot 420 *C o 500 “C gonyckaeTtcs onpepgensitb [aA]l no rpaduky, npuseeHHOMY Ha
pucyHke [.1.

PucyHok [l.1 — PacueTHble KpuBble yCTanoCT NS HU3KONErMpoBaHHbIX Y KOPPO3MOHHO-CTOMKNX XPOMMUCTbIX cTanen
npv 4INTENLHOCTU Harpy>xeHus 2 1054

Mpy Temnepartypax paccyMTbiBaeMbIX 31€MEHTOB M3 ayCTeHUTHbIX cTanei oT 525 "C pgo 600 'C gonyckaetcs
onpegenstb [04] no rpacduvKy, NpUBEAEHHOMY Ha pucyHke [1.2.

PucyHok [1.2 — PacueTHble KpuBble YCTanoCTU KOPPO3NOHHO-CTOMKNX CTanei ayCTeHUTHOro Knacca npu 4AMTenbHOCTH
Harpy>xeHus 2 «1054
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Ecnu TeMneparypa paccMarpuBaeMbIX 3M1eMEHTOB M3 YINepPOAUCTLIX CTanel npesbiaeT 380 *C. U3 HU3KONerupo-
BaHHbIX KOPPO3VMOHHO-CTOMKMNX XPOMUCTbIX cTaneii — 500 *C 1 U3 ayCTEHUTHbIX cTaneil — 600 *C. cnefyeT npu BbINon-
HEeHUM pacyeTa 31EMEHTOB TeNN006MEHHbIX annaparoB Ha Ma/OLMKIOBYIO YCTaNnocTb NpUHUMaTh:

[oa]=0.65[0]. (a4-1)

rge [0] — ponyckaemoe HanpsbkeHne no FOCT P 52857.2 Ansi paccuuTbiBAEMOrO 3/IEMEHTa Npu pacyeTHO Temnepa-
Type.

Mpunoxexne E
(cnpaBoyHoe)

[lonyckaemas Harpyska Ha BanbL,0BOYHOE cOefuHeHune Tpybbl C peLleTKoi
Mpu OTCYTCTBMM 60NEE TOUHBIX AHHbIX AONYCKAETCA BbIYNUCNSATbL AOMYCKAEMYIO HAarpy3Ky Ha Ba/lbLLOBOYHOE COEfM-

HeHve Tpy6bl C peLLeTKoi no opmynam:
- ANA TnafiKolaBanblLioeaHHbIX TPY6:

(A”p =0.5nsT(tfr- st)min |~L;1.6 Imm{(a)t. (ojp). (E.1)

- Ans Tpy6, 3aBa/bLOBaHHbIX B Na3bl NPY HaIMYMM OLHOTO Nasa:
[N]Jtp=0.6*aT(dt-s T)mlIn {|<r|r: [a)p}. (E.2)

HO HE MEHee, YeM AN1A TaKOro >Xe COeAUHEHUs rnagko3aBanblLoBaHHbIX TPYO;
- Ana Tpy6, 3aBa/bLiOBaHHbIX B Na3bl C ABYMS Un 6onee nasamu:

[MTp=0jtacv(tfT- « r)nin {0 4O 4 }- (E.3)
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Mpuno>xxeHne XX
(o6sA3aTenbHoe)

OnpegeneHne BCcnomorateNbHbiX BENINUYMUH
ANs pacyeTa annapatoB BO3AYLIHOMO OXNaXAeHus

XK.1 TeomeTpuyeckne xapakrepucTmkn peLeTkm

XK.11 PacuyeTHbIi nonepeyHblii pasMep peLleTKn BbIUUCASIOT Mo hopMynam:
- ANSi Kamep pasbeMHO KOHCTPYKLMM (CM. PUCYHKU 15— 18):

- NS KaMep HepasbeMHOM KOHCTPYKUuM 6e3 neperopogok (CM. pucyHku 20— 22):
Bp = 80—.
- AN KaMep HepasbeMHOW KOHCTPYKUMM C neperopogkamu (CM. pUCYHKU 23— 24):

Sp=max{b}.

XK.1.2 PacueTHblii pa3mep pelleTky B NPOAOJALHOM HAaNpaBNeHWU BbIUMCAAIOT No hopMynam:

- AN Kamep pasbeMHOl KOHCTPYKUUK (CM. pucCyHKn 15— 18):

4>SL2 -* -

- AN KaMep Hepas3beMHOWN KOHCTPYKuuM 6e3 neperopofok (CM. pucyHkn 20— 24):

v o1*
XK. 1.3 PacueTHyt0 LUIMPUHY NePhOPUPOBAHHON 30HbI PELLETKN BbIYMCASAIOT NO hopmyne
BT = min {zt2\8p).

rae 2— cm. pucyHkn X.1 n X.2.

PricyHOK XK.1 — Pacnono)eHve oTBEPCTUI MO BepLUMHAM NPSIMOYTrOfbHUKOB

PrCcyHOK XK.2 — PacnonoxeHve oTBEPCTUIA MO BePLUMHAM TPEYroNbHUKOB
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XK. 1.4 OTHOCUTENbHYIO LWNPUHY 6EeCTPYBHOro Kpas BbIYUCASAIOT No popmyne

B>-
~ B

)K.2 BcnomoratenbHble Ko3hULMeHTbl BbIUMCASIOT Mo hopmynam:

nd, -s)sT
V*
_ * [b-br)2
4=1- 4 " tj2

rae f, — oM. pucyHkm XK.1 1 XK.2.
XK.3 lonyckaemas Harpyska Ha e iuH1LYy nnowagn ceyeHnsa Tpy6Horo nyyka
)K.3.1 flonyckaemyto Harpy3Ky 13 yCnoBuUsi MPOYHOCTN TPY6 BbIYMUCASOT MO hopmyne:

=]
I/l ’

rOCT P 52857.7— 2007

OK.7)

(K.8)

(K.9)

(K. 10)

)K.3.2 [lonyckaemMyto Harpysky 13 yCnoBusi MPOYHOCTM KpernneHust Tpy6bl B peLUETKe BbIYMCASIOT Mo (hopMynam:

- ANA pa3Ba/bLOBKU:

onlt: [qI]_'i:-Mn)—)

- ANA NpyBapKu:
et n{(o],;[o1p} ~ 8
Is=
[Qls= [Qu2 *po '
- 4Nsi pa3BasbLOBKM C 06BAPKOIi:

[9], =max{[g1s2 *0.s OA,: [g]s],

(K.11)

0K.12)

(K.13)

rae we— KoauumeHT NPOYHOCTYM LBa NpUBapKu Tpybbl K pelueTke, onpegensemsblii no 5.2.7.5
)K.4 Mneyn n3armnbarowmx MOMEHTOB B Kamepax (CM. pUCYHKM 15— 18) BblUMCASAIOT NO hopmynam:

N =05 (Bj- Bp).

2=0.5(B,-B2).

30— 1559

(K.14)

(K.15)
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MpunoxeHue N
(o6sA3aTenbHoe)

KoagdrumeHTbl NO4aTAMBOCTU 3N1€MEHTOB annapartoB BO34YLHOMO OX/1aXeHuns

1.1 YrnoBble NoAaTaMBOCT/ KPbILLKY OT AeACTBMSI BHYTPEHHEro jaBneHusi v oT 4elicTBUA 60NTOBOrO M3riGatoLLero
MOMEHTA BbIYUC/ISIIOT MO (PopMynam:
- OT AelCTBMSI BHYTPEHHEro AaBneHus:

yp =10.9_e|— w.1)
E*an
- OT AelicTBMA 60NTOBOroO N3rnbatoLero MoMeHTa:
y" =10.9- eb PA+(P5-U>B1 ' n.2
2EAX -Bp) M 'b w-2)
rae Koah@uuneHTbl @, - GG BbIYMCIAIOT N0 hopmynam:
.= 1+0.85 -1255 13,70-Y -1, -. e
Bo Bl Ba
OH3 ,,H R2.,43
v2=8nr - 127 +41 n.4)
43=12«iiS*-4 %,
B? BN BB n-5)
h4=-1. 114~ (.6)
2 . R
* =T roTr “.7)
Pe=2" - (n.8)

B chopmynax (1.3). (N.4). (N.6). (N.7) onA KpblweK No pucyHKy 15 cnegyet nogcrasnate gh'=0-

X, — koathduumeHT, onpefensiemblii B 3aBucumoctv ot X0 /B0 w 4, no rpaduky, npuBejeHHOMY Ha pucyHke .1.
X2— KoaghmLmMeHT, onpegensiemsblii B 3aBucumoct ot LOI Bawu L, no rpaduky, npyBefeHHOMY Ha puUcyHKe .2,

e sa4 rug (B, €b H + SYA -SbA n.9)
L | 2564 Saa
VKp— KO3(hmLmMeHT, BbluMcisieMblid no chopmyne (106).
.2 YrnoBble NOAATNMBOCTU PeLUETKM OT AeNCTBUS BHYTPEHHEro faBfeHns 1 60N1TOBOro M3rnbarowero MoMeHTa
BbIYMCAAIOT MO hopmynam
- OT AeNCTBNS BHYTPEHHETO faBNeHUs:

y1=023 SU Mavp+M (A) +L7(vpci +42) (1.10)
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- OT feiicTBMA 6ONTOBOrO M3rnbatoLLEro MOMEHTA:

St
y" =27 2X, 7
2 ey o (SI)'- M-11)
rie a. — KO3(hNLMEHT, onpedensemblii B 3aBUCHMOCTY OT Fo Mo rpadvKy, NpUBeAeHHOMY Ha pucyHke U.3.

a2— KO3(M(UUMEHT, onpesensiemMblii B 3aBUCUMOCTU OT roNo rpaduky, NpUBeSEHHOMY Ha pUcyHKe 1.4,

PucyHok 1.4 — Tpadunk
KoathurumeHTa

Xp. vp to— KoaddumuMeHTbI, BbluncnsemMble no opmynam (K.5). (95) n (103).

Koa(pdmuymeHTa a

1.3 NlnHeliHyto nogatameocTb wnunek (6ontos) yO onpepensatot no FOCT P 52857.4.
W.4 NInHeliHyto nofaTAMBOCTb NPOKNAAKN BbIYMCAAIOT No hopmyne

N.5 KoathduumeHT nogatnmeoctu pnaHLeBoro CoeUHeHNs KpbILWKW 1 peLueTky BbIYMCASIOT no opmyne

yB+(y?+y"p)/rnnd.

n.13)
y.+y.+(rf+iw
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MpunoxeHune K

(cnpaBoy4HOE)

PacuyeTHble 3aBUCMMOCTN AN ONpeAeneHns BeNnUuH,
npuMBEAEHHbIX B Tabnnuax u Ha rpadurkax

v0=nT3:
®, =y*-|ber2co+beio+"-|bercobeico-bei'foberco)J;
®2=yllbercober' co+ beico be'rco®

®3="2-(ber'2<o+beie 00);
A=-y— -{*t(0))bellix - R(cojberx+T1 A(ber'’cober”x +be/cabe/ x)|;

6="3-|nB |/|(u>bei"x - < («>)ber '*J+be/cober" x + be/cobet" xJ.
rae T = - £ 2(co) beico- fs(ca) ber co:
/ {co)=-"-ber’ cot+ beico;

f2(co)="-bet'co-berox

X — BeNNYnHa, NpuHajgnexkallas oTpesky x e (0. co] Npyu O£ 3 UAn OTpe3Ky X e (0. (co- 3); Mpu 00> 3. Bblbupaemas
Takum 06pa3om, 4To6bl KO3 huuMeHT A nnm B COOTBETCTBEHHO NPUHUMAN MaKCUMabHOE 3HayeHue
ber™. bei", ber'. be?1 ber. bei — dyHkunn beccens.

a= !

1- cosMy

cos n

, Pp(1-Pp)

mAr e -9:

13.8
r(l Pp+3o0(l M 20" _"p"] npu Pp>0®

1.
sinli0cos2()q K

Op2=1 § ~ (1+ 01



(00Sp0)2  \Pp

cho+cos it

Zp = .
alm +sina

w2 shco-sin(o.
ZA ~ 4 shco+sinco”

Nafa- (am \ham +iJtham] x
=0.0206 (-"-) X -b ( ( N,Jom-(oxtha”-1)tham] 1 Ism ~2m:
> Aa-12.3- m R ; L e

\ jz+mr~la®, -(a mtha” -m!)Neg,,,] m

[fl,,-(awtha/n-l)tham]sin-"-

X2=0,406-"- |
m-t 3.5. m2\2+rm\\am tham-I)th a m]}

™*B0
ras um - 2L||

Y2-Y 2Y,-4Y<Y3
4 \2yi-vf) e

YSB4Y3-Y*
gjvan-v)

rae Y, =ch oocos ao

Y2=-j(chcosinco+shcocosco):

y3="-shcosinco;

Ya=-j(chcosinco-shcocosco).
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OKC 71.120 roz OKM36 1500
75.200

YOAK 66.023:006.354

KntoueBble cnosa: cocybl 1 annaparbl, Ten1006MEHHUKMN, annapartbl BO34YLWHOro oxna>kgeHnsa, HopmMmbl 1 MeTO-
Abl pacyeTa Ha NPOYHOCTb

a7
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