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[lpepucnoBue

Lienu n npuHuvnbl cranpaptusayuu B Poccminickon Pepnepaunn yctaHoeneHs! denepanbHbiM 3aKOHOM
oT 27 aexkabps 2002 r. Ne 184-d3 «O TexHN4ECKOM perynmpoBaHumn», a8 npasuna NnpUuMeHeHns HatuoHabHbiX

ctaHaapToB Poccuuckon Peapepaunmn —FOCT P 1.0—2004 «Cranpaprusaums 8 Poccnickon Pepepativm. Oc-
HOBHbIE NONOXEHWUA»

CBegeHun © craHpapre

1 PASPABOTAH OTKpbITbiM akumoHepHbiM obuwecTacm «Hay4yHo-nccnenosaTenbCknin U KOHCTPYKTOP-
CKWMIA UHCTUTYT XuMUYeckoro mawmHocTpoerusn (OAO HANMXMMMALLLY, 3axpbiTeiM akumoHepHeiM 0bluecTBOM
«[eTpoxum KixuHUpuHr (A0 MNeTpoxum UHKURUpuHr), OTKPBITLIM akLMOHEPHBIM 0BLLecTBOM «Bcepocenii-
CKAA HAYYHO-UCCNENOoBaTeNbLCKUA U NPOEKTHO-KOHCTPYKTOPCKAA MHCTATYT HEPTAHOMO MaWUHOCTPOEHUS)
(OAO BHUMHE OGTEMALLY); ®epepanbnoi cnyXBow No s3KOIIOrM4ecKkoMy, TEXHONOTMYECKOMY W aTOMHOMY Han30-
py (PocTtexHan3op)

2 BHECEH TexHu4yeckum kOMUTETOM NO cTanaapTusaumm TK 260 « ObopynosaHnue xuMudeckoe 1 Hedrera-
3onepepabaTriBatoleey

3 YTBEPXIEH W BBEJEH B QENCTBUE Fpukazom deepansHOr0 areHTeTBa No TeXHUHECKOMY pery-
nuposaHuio u metponoruu ot 27 pexabpn 2007 r. Ne 503-cT

4 B Hactosuwem crakaapTe yUTeHb OCHOBHbLIE HOPMAaTWRHBIE NONOXEHUA CNeAYIOLUX MEXAyHapOaHbIX 1
esponencknx ctangapTos: Jupexktuebl 97/23 EC Eaponenckoro Napnamenta u Coeera ot 29 man 1997 r. no
cOnveHUo 3aKkoHOAATENLCTB TOCYAApPCTB-YNeHos, kacawuwencs obopynosanns, paboratowero nog Aasne-

Huem; EH 13445-3:2002 «Cocyabl, paboTawiime nog nasneHuem. HYacrb 3. Pacyets (EN 13445-3:2002 « Unfired
pressure vessel — Part 3: Design»)

5 BBEEH BMEPBbLIE

ViHghopmMauusi 00 U3MEHERUAX K HacmoswieMy crnaHoapimy NybnuKyemcsi @ eXe200H0 u3dasaeMomM UHPOP-
MayuOHHOM yKkazamerne «HauuoHanbHb1e cmaHOapmbi», @ MeKcm uamMeHeHuld U r101pasok — 8 eXeMeCAYHO
u30asaemMsix UHDOPMaUUOHHbIX yKadamernax «HayuoHnansHbeie cmaHdapmei». B cnydae nepecMompa (3aMeHb!)
UMU OMMeHsI HACMoRaLe20 crmaHdapma coomesemcemeyrouwjee yeedomneHue bydem onybnuKko8aHo 8 eXeMecay-
HO U30asaeMOoM UHDOPMaULUOHHOM ykasamene «HauyuoHansHble cmaddapmern. Coomaememayowas UHGop-
mMayus, ysedoMneHue U mexcmb! Da3MeLaromCeH makxe 6 UHQopMayuoHHOU cucmeme 00LYe20o Nolb308aHUs —

Ha ouyuansHomMm catime QedepanbHoz2o azeHmemaa No MeXHUYECKOMY pez2ynuposaHuio t Mempornozuu 8
cemu VumepHem

© Cranpapturdropm, 2008

HacToswmMin cTaHaapT He MOXET BbITb NONHOCTLI0 UNK HACTMYHO BOCNPOU3BEAEH, TUPaXUPOBAaH W pacnpo-
CTpaHeH B KauecTse odmumnansHoro n3gaHua 6ea paspewervs eaepanbHOTO areHTCT8a rNo TeXHWHeCKOMY pery-
NUPOBAHWIO U METPONOrNIA
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CoaepxaxHue

1 O6nacTb NPUMEHEHNA

2 HopmaTuBHbIE CChINKN

3 OB603HauveHuUA .

4 Odwme NonoxeHUs
5 PacueT 3neMeHTOR KOH(YXOprfiHBTbIX TBHJ'I006MEHHI::IX annapaTog . . . . . . . . e e e e
b PacueTr afieMeHTOB annapaTos BO3AYWHOro OXnaxaeHua . .

[Mpunoxerune A (o0bssaTtensHoe) OnpegeneHne KOIMMULMEHTOB WU3IMEHEHUS XECTKOCTW K; W K;, ans

annaparos C KOMNEHCATOPOM HA KOXYXe, paclMpuTenam Ha KOxXyxe 1 KOMIeHCcaTopoMm Ha
paclwupuTene . . Lo D
Npunoxenue b (0basaTencHoe) Kascbd:mumembl BrASHWS nepctmpaumm Ha napamepre pr6Hom peme*rm
[Tpunoxexve B (obasateneHoe) OnpeaeneHne KoadhUNEHTOB CUCTEMBI KOXYX — petueTKa, obevanka —
thnaxel kamepbl 1 koachuLMEeHTa KECTKOCTY PNaHLeBoro coeguHeHns npy uarube | . . .
[Npunoxexne I (0bs3zatensHoe) KoapnumeHTol Ty, T, T4, A 1 B, ncnonsayemeole g hopMynax ans onpeae-
NEHUs CN U MOMEHTOB B 3eMeHTax KoxKyXxoTpybyaTbix TennoobmeHHbIX annapaTos . . .
[Tpunoxenune [ (obnzaTensHoe) OnpepeneHme 4onyckaeMon aMnNuTyab! YCNOBHbLIX YIPYFMX HANPSKEHN A
npw pabote mateprana B yCRnoBUaX NON3Y4eCcTH C e e . C e
[Tpnnoxenne E (CnpaBoqHoe) Llonyckaemas Harpy3ka Ha BaneU0BOYHOE CoeiNHEHWe prﬁbl C PELLIeTKON .
[TpunoxeHue XK (obrlatenvHoe) OnpepeneHve BCnoMoraTenbHbiX BENUMYUH ANA pacyeTa annapatos BO3-
OYLIHOMO oXna}aeHna e e e e e e e e e e e e e
[Tprunoxenne KN (obsaarensHoe) KoasthdvuMeHTb NoaaTNMBOCTU ANEMEHTOB annapaToB BO3A4YLLIHOMO OX1aX-
AEHUS e e e e e e e e e e e e :
[punoxernue K (cnpasouHoe) Pacquane 3aBUCUMOCTHU ANA ONPegeneHns BENMAYYH, NPVBENEHHLIX B Taﬁnw-
LaxX U Ha rpagqmkax
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HALWOHANBHBIN CTAHOAAPT POCCUUCKON OENEPALUMN

Cocyabi y annaparhb!
HOPMb! U METOLI PACHETA HA NPOYHOCTDb

Tennoo®BMeHHble annapartbi

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

Harta eseneHnn — 2008—04—01
1 ObnacTb NpUMeHeHUA

HacToSsWMUIA CTaHaapT YCTaHaBNMBAET HOPMbI Y METObI PACMETa HA NPOHHOCTL 3NEMEHTOB KOXYXOTpy6ua-
ThiX TennoobMENHHbIX annapaTos ¥ annNapaTos BO3GYLHOIC OXNaXAEHUS, NPUMEHAEMBIX B XUMUWYECKON, HedhTexu-
MUHECKON, HedTenepepadaThiBaloLEN Y CMEXHbIX OTPACTIAX NPOMBLILLUNEHHOCTH, PADOTAKWMKX B YCITOBUAX OA4HO-
KPaTHbIX N MHOTOKPaTHbLIX Harpy3oK No4 BHYTpeHHUM MabkITONHBIM AaBnerneM, BaKyyMOM v HapyXXHbIM Jas-
nexHunem, Hopmbl  METOb! pacHeTa Ha MPOYHOCTb MPUMEHMMbI, €CMNK OTKMOHEHME OT rFeOMeTPUYECKon hopMbI 1
HETOMHOCTWN U3rOTOBNERWA PACCUHUTLIBAEMbBIX 3NMEMEHTOB COCYAOB HE NPEeBbLILAKT AONYCKOB, YCTAHOBNEHHbIX
HOpPMAaTUBHLIMW AOKYMEHTaMU, HacToALmid ctanaapT npumenseTca coemecTtHo ¢ FTOCT P 52857 .1.

2 HopMaTWBHbLIE CCLITKKU

B HacToAweM cTaHAapTe NCNoNb3aoBaHbl HOPMATUBHbLIE CChINKK Ha criegyiowve CTaiaapThl:

FOCT P 52857.2—2007 Cocyabl M annapatbl. HopMbl U METOALI pacHeTa Ha NPOYHOCTL. PacueT unnueapu-
HeCKUX U KoHUYECKUX ocbedaek, BbiNYKMbiX U NNIOCKAX AHULY

FOCT P 52857.3—2007 Cocyabl u annapatbl. HOpMbl 1 METO/L! pacveTa Ha NPOMHOCTL.  YKpenneHue
oTeepcTA B obevankax n AHWLIEX NPU BHYTPEHHEM W BHELLUHEM [lagneHun. PacueT Ha npouHocTs obevaek 1

AHULL NPpU BHEWHUX CTATUHECKUX HATpy3Kax Ha WTyllep
FOCT P 52857.4—2007 Cocyabt v annapatbl. HopMbt ¥ MeTO/ibl pacyeTa Ha NPoYHOCTL. Pacyer Ha

NPOYHOCTL W FePMEeTUMHOCTL ONaHUEBbIX CoeqnHEHUIA
[OCT P 52857.5—2007 Cocynb! v annaparkl. HopMbl 1 MeTOALL pacyeTa Ha NPOMHOCTL, PacyeTr obevaek

W QHULL OT BO3AEUCTBUSI ONOPHBLIX HAarpy3ok
FOCT P 52857.6—2007 Cocynhl u annapatel. HOpMbI 4 METOAL! pacyeTa Ha NPOYHOCTL. Pacqetr Ha npoy-
HOCTL NPHU ManNoyvKnoBbiX Harpy3kax

MMpnmeyadue—pn NONL30BAHAKX HACTOALLMM CTaHAAPTOM Llenecoobpa3Ho NPOBEPUTE AEUCTBUE CCLINOY-
HbIX CTaHAaPTOB B MHOPMaUUOHHOW cuCTeMe obLyero nonbL3oBaHus — Ha oduurmanbHOM cante degepansHOro areH-
TCTBA N0 TEXHUYECKOMY PEerynvpoBasuid M MeTponoriu 8 cety VIHTePHET UNK No eXeroaHo uiflasaeMoMy HhopMaiu-
OHHOMY yKazatenw «HauyWoHanbHbie CTaHAapTh», KOTORLIK ONYONMKOBAH 10 COCTOAHMIO HA 1 ANBAPA TeKyuwero rona, u
N0 COOTBETCTBYICIIUM €XeMeCAYHO U3faBaeMbiIM UHPOPMALMOHHLIM YKadaTensaMm, onyONUKoBaHHbIM B TEKYteM rogy.
Ecnn ccbiNno4Hbl CTanaapTt saMeHeH (M3MeHeH), TO NP NONL30BAHMKU HACTOSWWUM CTARAAPTOM chneayeT PyKoOBOACTRO-
BATLCA 32aMEHAIWUM (MIMEHEHHbLIM) CTaHAapTOM, Ecni ccbinoYHLIA CTaHAapT oTMeHeH Be3 3aMeHbl, TO NoNoXeHWe, B
KOTOPOM LaHA CCbINKA Ha Hero, NPUMEHAETCA B YACTW, HE 3aTparvealowen 3Ty CCbINKY.

NanaHune ohnuunansHoe
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3 O003HayeHUn

B HacTosuwemM cTasaapTe npuMeHeHs! cneayotlue 0603HaueHus:

A — KO3 PUUMEHT BN1A ONpeaeneHna MAKCUMANLHOMO K3rBakulera MoMeHTa 8 NepdioprpoBaHHON HacTv TpyG-

HOW PEeLUeTKU:

Ag— CyMMapHasi nnouwjaab ceveHns BonToB (Lununek) No BHYTPEHHEMY AnameTpy pe3blbl N HArpyKeHHOMY
CEYEHWI0 HAUMEHDbLLETD AUaMEeTPa, MM2;

Ao — KOIPDUUMEHT POPMbI KOMNEHCATOPA;

Agy, Apz ~— BCNIOMOraTeNkbHbIE KO3M(ULMEHTHI, KCNonb3yembie NPU pacHeTe TennoobMeHHsIX annapaToe ¢ pac-

LNpUTENEM Ha KOXYXe,

A, — KO3MUUKEHT ANS ONpegeneHNs MakcuMankeHoro npormba Tpybbl, MM;

a — BHYTPEHHWN paauyc KOXyxa, MM;

8, — paccrofHe aT OCH NMy4Kka Jo ocit Hanbaoriee yuaneHHon Tpy6ei, MM;

a, —— PaccTosHWE OT OCU KOXKyXa A0 ocv Hanbonee yianeHHon TpyObl, MM;

B — k03 unLMeHT ANA onpeseneHnsi MakCuManbHoro n3rnbatoLero MoMeHTa B nephopupoBaHHON H4acTy Tpyb-
HOW peLUeTKY;

B, — WWMpWHa KaHaBKW NOA NPOKNaAKY B MHOroxoa080M annapare, Mm;

Bep — WNPWHA NEPEFOPOAKM B TPYDOHOM NpOCTpaHcTBe, MM,

By, By — BCNOMOraTenbhble KOSRULIMEHTD!, MCnonb3yemele Npuy pacHeTe TeNNOOOMEHHLIX annaparos € pac-

ILIMPUTENEM HA KOXKYXE;

B, — BHYTpEeHHWW pa3Mep KaMmepbl annapaTa BO3ayILHOro OXnNaXgeHus B nonepeyHoM HanpasieHUA, MM,

B, — WWPWUHA 30HbI pelleTku KaMepbl annapaTta Bo3aywHOro OXNaxaeHvs, B npenenax KoTopou TOnNWuHa peller-
KW PaBHa Sy, MM,

B, — HapyxHbi1 pa3mep NPOKNaaku B NONepPEeYHOM HanpaBneHuy AN kKaMmepbl annapara BO3[1yLWHoro oxnaxae-
HYA NO pycyHKam 15—18, MM;

B3 — paccroaHue mexay ocamu 6onToB (LUnunex) 8 NnonepeyHoM HanpasneHun ANs KaMepbl annapaTta Bo3gyLu-
HOT0 oxnaxaeHus Nno pUcyHkam 15 —18, mm:

B, ~— HapyXHbIA paaMep B ronepeyHOM HanpasReHW ANA KaMephl annapaTta BO3AYLUHOro oxXNaXAeHUAa no pu-
cyHKkam 15—18, mm;

B, — PaC4ETHbLIV NoNepeyHbi pa3Mep peweTky kamepbl annapara Bo3AyLHOr0o OXNaXgaeHns, MM,

B -~ pacyeTHas wvpuHa nepdopUpoBaHHON 30HL] PELLIETKW KaMEpPLI annapaTa BO3AYLUHOrC OXNaxaeHus, Mm,

b, — WNPpUHA NPOMEXYTOHYHBIX NPONETOB KaMmep (CM. PUCYHKK 23, 24), MM:;

b, — tWUPUHA NNOCKOW NPOKNAAKA, MM;

by — ahPEKTUBHAA LUMPUHAE NPOKNAAKA, MM;

b, — wWKpUHa Tapenku pnaHua KOXyxa, MM;

D> — WKUpUHa Tapenky onaHua KaMepbl, MM,

Cr — napamMeTp KoMneHcaTopa;

C — pacyeTHas Npubaska K TonuiMHe TpyOHOU pelleTky, KpbilKe Nnasaowen ronoBKy, snemMeHTam annapartos
BO3AYWHOro oxnaxaeHun, Mm. [pu HasHauyeHW BENUMKUHBI «C» ANA TPYOHOM peLLISTKY W KPbLItUKX NNasato-
U{EN FONOBKX CNEAYET YYUTHIBATH KOPPO3NIO KaK CO CTOPOHBLI TRYOHOIO, Tak v MeXTpyBHOro NnpocTpaHcTBa,;

C,—— pacqeTHaa Npubaska K TONUHE CTEHKN KOXyXa, MM

C— pacyeTHas npubaBka K TONWHE NEPEropoakn TennoobMeHHOro annapara unu annapara BO3AYLLUHOTO 0OX-

naxpenus, MM, [1pu HagHayveHW BeNUYUHLI «C,» CReayeT yY1TIBaTh, YTO Neperopoaxa NnoaBepracTcs ABy-
CTOPOHHEW KOPPO3NY;

¢, — (MybuHa KaHasKKn NoA NPOKNagKy noa Npobky B 3afHEW CTEHKE HEPa3beMHON KaMepbl, MM;

[D — BHYTPEHHWN AWaMETp KOXYXa NV Nnasaxuieit ronoBKU, MM;

Dg— HanMeHbWWIK gnameTp YTOHEHHOW YacTu peLlueTKy, MM;

De— AvameTp OKpYKHOCTH, BNKCAHHOW B MakCumansHyo 6ectpybHyio nnowanb, MM;

D, on — HAPYXHbIK AUaMeTp KOMNeHcaTopa, MM;

D,,— HApY>XHbIW AMaMeETP PnaHua, Mm;

D, — prameTp ceveHus NoNnykonbya nnasaioilien ronosky, tMEOLLETO HAUMEHbLLYKY TONLLIUHY, MM,

D). , — cpegHu AnaMeTp NPOKNaaku, Mm;

D — BHYTPEHHUX AnaMETP PACLLIMPUTENSA, MM;

e — ad)@EXTUBHLIA OnaMeTp oTeepcTUs B TPYGHOW pelueTke W 3a0HEN CTEHKe, MM;
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d o — BHYTPEHHMIA JuaMeTp KOMNEHCATOPA, MM;

d,;— Pa3Mep OTEEPCTUNA B i-i Neperoponke, Mm,

dhp — AvameTp pe3nbbt NPoBoK B 3aAHWX CTEHKAX KaMep annapaTos BO3AYWHOro OXNAXAEHUR, MM;

d, — Hapy»>Hbl gUameTp TpyObl, MM;

d, — AnameTp OTBEPCTUA B PELLIETKE, MM,

E — mMoAynb npoaoNLHON YyNpyrocTn Matepuana KpbilKy KamMeps! annaparTa Bo3ayLWwHoro oxnaxaeHus, MNa;

£,— MOonynb NPOA0NLHOW yNPyrocTu marepuana peweTku, Mlla;

E,1 — MOAynb NPOZONLHOW yNpyrocTn martepunana 1-v pewweTky, ecnnm Mogyny yrnpyroctu AByx TpyBHbIX petse-
TOK OTAMMaINTCH ApYr OT apyra, Mila;

E,, — MO4YNb NPOAONLHOW YNPYrOCTU MaTepuana 2- peleTky, ecnm Moaynu ynpyroctu AByX TpyBHbIX pelue-

TOK OTNUYAOTCA 4pyr oT apyra, Mla;

Ep — Moaynb NPOAONLHOK YNPYrocTU MaTtepuana kamepst, Mla;

E,— MOAyNb NPOAONLHOM YNPYrocTu Matepuana koxyxa, MlMa;

Exom — MOAYNb TPOAOABHOR YNPYIOCTY Matepuana komnexHcaropa, Mla;

£, — MOy NPOAONTBHON yNpYyrocTk Matepuana npoxknagku, Miia;

E, —™Moaynb NnpoAONBHOW yNpyrocTn Mmatepwana tpyo, MNa;

£, —moaynb NpofosibHON yNpyrocTu Matepvana conaxua koxyxa, MMa;

E, — moaynb NpogonbHoi ynpyroctu matepuana rnaHua kamepsl, MINa;

F— CyMMapHas oceBasi Cuna, AeNCTBYIOLIAN Ha KOXYX, H;

F, — ycvunue Ha npoknajke nnasaouien ronosku, H;

F — ycunuve B bonrtax (lWWnunbkax) kamepel anfaparta BO34YLLIHOIO OXNaXAEHWA B ycnoamax akcnnyaTtaumu, H;

Fo — ycunue B bonTtax (luMunbkax) KaMepbl annapaTa BO3gyLWHOre OXNaxaeHna B YCNOBUSIX NUCNbITaHUSA wnu

MOHTaDKA, H;
F, — ycunue o1 60NTOBONW Harpy3ky Ha EANHNULY ANUHBLI PELUETKW UMK KPbItKKM KaMmephl annapara Bo3gywHoro
oxnaxanenvs, H/mm:

f,— KO3 DUUMENT, 3aBUCALLAK OT COOTHOLWEHUA CTOPQH NEPeropoaky No TpybGHaMy NPoCTpaHcTay;

fo — KO PULIMEHT, 3aBUCHLLUUIA OT COOTHOWEHUS CTOPOH NEPHOPUPOBAHHOM 30HLI PELLIETKY annaparta BO3AyILHO-
ro OXNAXGEHUS;

f; — KO3 PUUMEHT, 3aBUCALUMIA OT COOTHOLEHUA CTOPOH KPbILLKYU annapaTta Bo3AYyLUHOro OXNaX)aeHus:

f, — KOO OUUMEHT, 3aBUCALUNIA OT COOTHOLLEHKS CTOPOH KPbILLKK annapaTa BO3AYLLHOMo oOXNaXaeHus:;

f; — KO PULIMEHT, 3aBUCALLNR OT COOTHOLIEHWMA CTOPOH 3aAHEN CTEHKW KaMepbl annapata BO34YLHOrO OXnax-
AEHWR;

f4 — KOIDHOUUKEHT, 3aBUCALLAK OT COOTHOLEHWA CTOPOH BOKOBON CTEHKY KaMEpLI annNapaTa BO3AYLWHOMO OXIaX-
ASHUR;

H — rnyBuHa KpbIlwKi KaMepb! annapaTta BO3AYLWHOrQ OXNaxaenus (CM. pucynku 15—18), Mm:

h — BbICTYNaKLWAN YaCTE OTOOPTOBKKU ANMUNTUHECKOTO SHULLLA NNABAIOUEN TONOBKK, MM:

h, — ToNuiMHa NPOKNAAKN, MM;

hy — ToNWKMHAa Tapenkn QnaHya KOXKyxa, MMm;

h, — TonwuHa Tapenky donaHua kamMeps!, MM;

I — Yyucno Tpyo:;

Kiom — MECTKOCTb KoMneHcaTopa, H/MM;

Kq = KOAPMULIMEHT N3MEHEHWR XKECTKOCTU CUCTEMBI TPYBBI — KOXYX NpU AEUCTBIUM OCEBOW CMbI;

Kq — OTHOLLEHNE OCEeBOro NepemeLeHMA KOMrneHcaTopa uNu paciupiTens npun AeNCTBUK pacTArMBaroLwesn

CWNb! K 0CeBOMY NepeMeLeHnIo Kpaer Koprnyca MexXTpyBHoro npoctpaHcTea 6e3 KoMmrieHcaTopa U paclum-

pUTENs OT AEWUCTBUA TOU e CUNbl;
K, — KO3 PULMEHT U3IMEHEHNS KECTKOCTN CUCTEMbI TPYDbI — KOXYX Npy AEACTBUK AaBNEHUR,

K, — OTHOLLIEHNE OCEROI'0 NEPEeMELLEHUA KOMNeHcaTopa Ui pacuwmpuTena Npy AeUCTBuK JaBneHUs K OCEBOMY

nepemMeLeHnIo Kpaes Kopnyca MexXTpyGHoro npocTpancTea 6e3 koMneHcaTopa 1 pacluupuTens oT AencT-

BUA TOrO Xe AaBNEHNS;
Kac— XKECTKOCTh paclumpurens, HiMm,
K, — MOZlyIb ynpyrocti ocHoBasus (cuctemol Tpy6), H/mm3,
K, — apexkmaHbIN KOIDPULIMEHT KOHLEHTPaLUMM HanNpPSKEHUR;
K ~— KOIPOULIMEHT XKECTKOCTM ONaHLEBOro coequHeHns npu narvbe, H - mm;
Kp1 — KOIhhnUMeHT XecTkoCTh hnaHLla koxyxa npy narnbde, H - Mm;
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Kz — XKOIDPUUNEHT XKECTKOCTU (hnakLa KaMmepbl npu uarnbe, H - mm;
K — KO3 DULIMEHT XECTKOCTH BTYNKWM dnanua koxyxa npu narnbe, H - mm;
Ky — KO3(hDUUMEHT XKECTKOCTN BTYNKX DNaHuya kamepb! Npu narnbe, H - Mum;
K, — koadthdhuuuneHT yenosui padoTel Npy pacyeTte Tpyd Ha yCTOWYMBOCT b,
Lyac — ANUHA paclunputensa, Mm;
L, — pac4eTHbIW paaMep peleTkn annapaTa Bo3gyWwHOro oxnamaeHus B NPoaoNsHOM HanpaBneHuu, Mm;
Lnep — ANWHA Neperopoaky B TpyDHOM NPOCTPAHCTBE, MM;
| o — BHYTpPEHHW! pa3Mep Kamephbl annaparta BO3QYLWHOM0 OxnaxaeHna B NPoACNBHOM HanpasneHu, MM;
L, — HapyxHbly paaMep NPoKNaaku B NPOACALHOM HaNPAaBNEHMN ONA KAMEPsL! annapaTta BO3AYLIHOMO OXNaxae-
HUS MO pucyHKam 15—18, Mm;
/| — noneewrHa AnuHLl Tpydbl TENNOOBMEHHOTo annapaTta uNK annapara Bo3AYLWHOMO OXMAXAEHUS, MM;
lop — NPVBEOEHHAs AnunHa TpyObi, ucnonkayemas npu pacyere nporinba Tpy6 v uarnbarowero MomeHTa, AeiCT-
BYHOWETO Ha TPYDyY, MM;
[, — rnybvHa paspanblUoBku Tpyb, MMm;
[, — PACCTOAHKE OT pPEWETK A0 NEPEropOaKn, MM;
[ — paccTosHue mexay OTBEPCTUAMN B /-4 Neperopoake, Mm;
|n — pacyeTHan AnvHa Tpyd Npy NPoAONLHOM Uarnbe, Mm;
[, — nneyo n3rnbanLlero MOMEHTa, LEeUCTBYIOWEro Ha PELLETKY annapaTa Bo3ayHHOro OXNaXneHNs, MM;
[, — nnevyo U3rmbatolllero MOMeHTa, AENCTRYIWEro Ha gnaley KpbiKKW annapara so3gywHoro oxnaxae-
HUR, MM
/47— MaKCcUManbHbiM NPoNeT TPybbl MEXOy PeleTKon U NEPEropoaKON, MM;
[, — MakcuManbHbid NponeT Tpybol MeXay NeperopoaKkaMm, Mm;
M 1ax — MaKCUManbHbLI narubarowmn MoMeHT B nephopnpoBaHHOn YacTv TRYOHOW petetiu, H - mmimm;
M — pacueTHbIn narnbar i MOMeHT, AUCTBYIOUIMI HA KPbILLKY NNAaBaloWen ronoBky, H - MM:
M, — narubarolinm MOMEHT, pacnpegeieHHbIA No nepuMeTpy NepopnpoBaHHCK YacTy TpyOHOW pelueTku,
H - mm/Mm;
M, — n3arubaloLnin MOMEHT, pPACNPEAENEHHbLIV N0 NEPUMETDY KOXyXa, H - MM/MM;
M. — w3rnbaiowinm MOMeHT, pacnpegeneHHsli No nepuMeTpy TpybHoM pelueTtk, H - MM/MM:
M. — mnarnbaowmit MOMEHT, AEUCTBYIOLLNIK Ha Tpydy, H - MM:
[M]— nonyckaembin narnbaoiin MOMEHT ANK hnaHua KPbILKA NNaBatoWed ronosku, H - MMm;
[M]p, —— BONyCKaembi N3rndalolnn MOMEHT ANA AHMLLE KPLILLKK NfaBalowen ronosku, H - Mm;
M — NPOKNaA0UHLIN KOXPhOULKWEHT,;
M4 — KO3PPULMEHT ANA onpeaeneHus MakCuMankHor 0 narmbarouiero MomeHta B nepdoprpoBaHHOK HacTu TpyD-
HOW peLueTku;
M, — KOIGHPULIMEHT BIMSHNA [aBNEeHNS] Ha NPOADLHYH AledopMaumio Tpyd,
fm, — OTHOCUTEeNbHasn XxapakTepucTnka becTpybHOro kpas TpybHOR pelleTky;
My — KOPUUMEHT BIUAHUA AaeneHna Ha narub 1-ro conaHa, Mm2;
M, — KO3 e HT BNIUAHWA AasneHra Ha narub 2-ro donaHua, MMm2;
J, — MOMEHT MHepLUU NONEPEYHOTO CE4EHUA TPYDbI, MM*;
N — KONnuecTBO UMKNOB HAarpyXeHus 3a pacyeTHbA Cpok cnyXbbl (€CNn KONMYECTBO LIMKMOB HE OroBOPEHO,
pekomeHnayetcs npuHumaTte N = 2000);
N, — Ocepas cvna, pencrTayrowian Ha Tpyoy, H;
[N]..,, — Aonyckaemas Harpy3ska Ha coefinHeHne Tpybbl ¢ peLieTkon cnocabom passanbLosku, H;

Nyon — HYNUCNO NUH3 (BONH) KOMNEHCATOPA;
Ng— koodhdhuumenT ANa onpeaeneHUs MakcumMmansHoro nambaLlero MoMeHTa B nepdioprpoBaHHOW 4acTy TRYG-

HOW peLleTKu,

p — pacHeTHOE JABNEHME 8 KAMCPC annapara Bo3gyLWHoro oxnaxgenua, Mlla;

Prp — NPOBHOE AaBnerune Npu UCNbITaH B Kamepe annaparta Bo3AYLWHOro oxnaxaenns, Mrla;

p,, — pacyeTHoe aasnerne B MeXTpybHoM npoctpancTee, Mla;

p, — pacyeTHOe aasnexHuve B TpybHom npocTpaHcTee, MlMa;

p, — PacqeTHOE AaBnexHve, AeUCTeyllee Ha peweTKy KoXyxoTpybuyatoro TenncobmenHoro annaparta, Mlla.
[1pMHuMaeTcs paBHbIM MaKCUManbHO BO3MOXHOMY nepenany AaBnexvy, REeNCTBYIIOLUX HA PELUETKY:;

Py — NpyBeneHHoe gasnedne Ha pewetky, Mlla;

p{ — NpueeneHHoe aasnaHne Ha pnaxubl, Miia;

Ip,] — Aonyckaemoe n3bbITO4HOE AaBneHne U3 ycnosiy NPQYHOCTY KPAeBoW 30HbI Chepruyeckoro HeoTBopToBaH-

Horo pHuwia, Mlia;
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Ps — ycunue 8 LUNWNLKax NNasarowLei ronosku, M,

P — ycunve B lunMnbKax nnaesaolien ronosky 8 yCNOBUAX MoHTaxa, H;

Pg ~— YCUANE B LUNUNLKAX NNaBaioulen ronoeky B pabounx yenoasuax, H;

Q, -— nepepe3biBaouwan cuna, pacnpepeneHHan Nno NEPUMeTPY NepgopUPOBAHHON 30HbI pelueTkn, H/mm;

Q; — paBHoAenCTBYOWan AaBNEHNA, AEVCTBYIOWEND Ha KPbLILWKY NNasalowen ronoeku, H;

Q. — ycvinue, pacnpegeneHHoe No nepumMmeTpy Koxyxa, H/mm;

Q,, — nepepeasiBaoian cvna, pacnpeneneHtan Nno Kkparo TpyoHon peweTkn, H/imm;

[q] — ponyckaemasn Harpy3ka Ha eanHULYY NNoWaAamn ceHelna TpYBHOoro nyyka u3 ycnoaus npoyHocty tpy6, MMa:

[Q)s — poNyckaemas Harpyska Ha eRuHULY Nnowanu ceveHna TpybHoro NyuKa U3 yCnosma NpoYHOCTY Kpenne-
HHUA TPyDbI B pewleTke, MlNa;

R — paauyc rnba B yrny Kpbllwky kKamepbl annapaTta BO3RYWHOro oxXxnaxaeHUA (CM. pucyHku 16 —18);

Ry — paauyc UeHTpa TAXXECTU Tapernku pnaHLa KoXyxa, MMm;

R, — panuyc ueHTpa TAXeCTr Tapenky (enadua kamepbl, MM,

lNon — PASNYC rnba Npu BEPLIMHE BONHBI KOMNEHCATOPA, MM;

S, — TONLWNHA CTEHKWN KOXYXA, MM;

S, — TOAWMHA TPYOHOU peLLeTky B Ce4ERUU KaHABKN, MM;

S, — AKBMBANEHTHAA TONWKUHE BTYNKK (PNaHUa, MM;

S, — TONWWUHA TPpyOHOW peLLeTky, MMm;

S1p — TONWMHA 1-U pEIETKN, eCnn ase TPYOHbIE pelueTKU OTNIUHANTCH APYr OT Apyra, MM:;

Szp — TONWMHA 2-¥ peLseTKn, ecnv ase TpyOHble peLUeTKM OTIIMYAKOTCA APYT OT Apyra, MM;

Spr — TONWMHA TPYBHON pEWEeTKN B MeCTe YNNOTHEeHUS NOA KONbUEBYH NMPOKNAAKY, MM;

S, — PacYeTHas TONLMUHA TPYGHOW petleTkin, Mm;

S; — TONWMWHA CTeHKN TPYObL, MM;
S1 — TOMWMUHA CTEHKWN KOXYXa B MECTE COEANHEHUS C TPYDOHOU pelueTkov Nun ¢ naxuem, Mm;

S, — TOSNLMHA CTEHKU KAMEPHI B MECTE COeAUHEHNA C TPYOHOU peLLeTkon unn ¢ chnaHuyem, Mm;

S1p— TONWWHA PELETKN B 30HE KOTNbLEBON KAHABKK, MM;

Spep — TONUWMHA NEPErOPOAKK N0 TPYOHOMY NPOCTPaHCTBY, MM;

S1nn — TONWMKHE [AOHbILWKA NNaBakLLie FTONOBKN, MM; |

S14— TONWMHE TPYDHOW peweTtkM Kamepbl annapaTta BO3AYLWHOro OxraxaeHuna B Npeaenax 30HbL! nepgopa-
LAK, MM;

S,,— TONMWMHA TPYOHOW peLuseTku KaMepbl annaparta BQ3QYLLHOro oxnaxaeHuUAa B MECTE YNIOTHEHUR, MM;

S34 — TONWMHA TRPYBHOW peleTkM Kamepbl annaparta 8034YLHOro oxXnaxaeHNA BHE 30Hb! YINTOTHEHUS, MM;

S44 — TONWUHA QOHbBIWKA KPLILWKKY A4S KAMep No pUCyHKaMm 15 —18, TonwuHa sagHen CTeHKW ANns KaMep no
puCyHKam 19—23, Mm;

S5 — TOAWMHA CTEHKN KDLILIKY B MECTE NPUCOBANHEHUA K hNanuyy — ANA Kamep no pucyHkam 15—17, Tonum-
Ha BEDXHEW 1 HIKHEN CTEHOK — A1 KaMep No pucyHkam 20—23, MMm. Ana kamep No pucyHkam 18 —19:

Ssa = S4a,
Sea— TONWMHA chnaHUa KPbILKA Kamepe! annapara Bo3AYLLHOIO OXNaXAeHUS, MM,
55, — TONUWMHA BOKOBOU CTEHKM KaMepbl annapaTta BO3[yLWHOro OXNaxaeHUs, Mm;
S; — TONWMHA /- Neperopoaky kKameps! annaparta BO3AYUIHOro OXNaXaeHua, MM;
I — obwas TonwmHa NoONyKQNbLa, MMm;
T, — WWPWHA WU Na, MM;
Ty, T,, T3 —koacbonumnenTbl, yuuTblBaoluve snunaxme 6ectpybHoro kpas v noanepxusaolive snusHmue Tpyo;
t — bespa3mepHsIn Nnapamep,
t; — Wwar pacnornoxexHnsi OTBEPCTUM B PpeLUeTKe annapara BO34YWHOro oxnaxaeHnsa 8 NpoAoNbHOM Hanpasne-

HAK, MM,
l, — war pacnonoXeHWsa OTBEPCTUIA B peuleTke annapaTa BO3AYLWHOro OXNaxaeHnsa B NONepeyHoM Hanpasne-

HUU, MM;
. -— paccTofAHne Mexay OCAMU PAROB OTBEPCTUI, PacnNONIOXEHHbIX C ABYX CTOPOH QT Na3a, MM,
t, — Lar pacnoNoXeHusa OTBI»)CTHN B PELLETKE, MM,
t. — CpeAHAS TEMNEPaTypa CTEHKN KOXYXa, °C;
t --- cpenHan Temnepartypa cteHok Tpyb, °C,
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t, — Temneparypa cbopkun annaparta, °C (f;= 20 °C) ;

W — MakcumManoHbia Nporut TpyDHOW petueTkn, Mm;

[W] — nonycTumMbin npornd TpyBHOW peweTky, Mm;

Y — nparnb tpybni, MMm;

Xeow Yeon — £€3PA3MeEpHbIe NapaMeTpul OpMbE BONHbLI KOMNEHCATOPa;

yF — yrnosan noaaTnNMBOCTL KPbILKK OT AEWCTBUS BRYTPEHHEro AaBneHus, 1/ H - Mm2;

M y
¥ . — YrnoBas NoAaT/IMBOCTL KPbiWKK OT AencTana BonTtosoro narnbatwouwero momenra, 1/H - Mm;
yg — YrNoBasn NoAaTNINBOCTL pEWETKN OT AeUCTBUA BHYTPEHHEro Aasnexna, 1/H - mmZ,

M y
Y5 — Yrnosas noAaTNWBOCTL PELLETKV OT AencTeun BoNTeRoIo narvbawwero momenTa, 1/H - Mm;

Y — NUHENHan nogaTnmMeacTs wnunek (bontoe), MM/H;

Y. — NUHENHAR NOAATNMBOCTL NPOKNAAKN, MM/ H;

Y — YrnioBas noaaTnMBOCTL (hnakua (nonykonsua) nnasarowev ronosku, 1/H - Mm;

Z — 4ncno psaos Tpyb B NONepevyHOM HanpasneHum,

o —— KO UUMEHT WECTKOCTU HNAKLIEBOTD COSANHEHNA NNABAIOLLIEN MONOBKKA NDKW HATPYHEHUW BHYTPEHHM AaB-
NeHneM;

o, — KOIGOUUNEHT NMHENHOIO PacliNPeHns MaTtepirana Koxyxa npu vemneparype t, 1/°C;

O, — KO3PPULIMEHT NMHENHOro PacluMpeHun Matepwmana 1pyb npyu temnepartype t, 1/ °C;

B — Ko3hhuumeHT cuctemsl pereTka — Tpyobl, 1/mMMm;

3 — YIon HaKkoHa CTeHKU paclmputens (M. puc. 6) ... °;

B, — KO DULNEHT CUCTEMB! KOXYX — pelleTka, 1/Mm;

3, — KOAhDUUMEHT cucTeMbl obevanka — hnaHey kamepsl, 1/mm;

3y — pacueTHbIM KO3OMULIMEHT, 3aBUCALLNK OT COOTHOLWEHWS Pa3Mepos hnanua KPbILWKA NNaBAKOLWEN MOJ10BKH;

Biom — OTHOLIEHUE BHYTPEHHEro uameTpa KOMINEHEaTopa K HapyKHOMY AUaMeTpy,

3, — OTHOWEHWE AnameTpa KOoXyXa kK AMameTpy paclunpurens,

B, — KoadhPnuMeHT hopMbl QHULLA KPBILIKK NNAaBakwen ronosku;

Y — ECTKOCThL (RNAHLEeBOro CoeIMHEeHNs NNaBaLLENn ronoBkn, H/IMm;

O — BbLICOTA CBAPHOIO WBA B MECTe NPUBAPKK TPy Dbl K pelueTtke, Mm;

Oy on — TONLLMHA CTEHKM KOMNEHCATOPA, MM

O, — TONUINHA CTEHKM PACLINPUTENSA, MM;

AG, ~— pasaMmax NepPBbLIX rNaeHbIx HanpsixxeHur, MlMa;

A0, — pasMax ATOPLIX rAaBHbIX HanpsxeHua, MlMa;

AG,— PA3MAX TPETHLWUX MMABHLIX HANPSXKeHUW, Mila;

Ap — Nepenag AasneHuin Mexay XoOaMmn no TpybHomy npocrpaHeTay, Mla;

1 — OTHOCUTENbHAN XapaKTepUCTUKA NNoLIaan pelueTKs annapara BO34yLWHOro oxXNaxneHus;

N Ny — KOIPDULMNEHTBI BIUAHWA RaBnieHua Ha TpYOHYIO peLUETKY CO CTOPOHbI MeXTPYBHOro v TpyOHOIro NpocT-

PAHCTBA;
1}, — KQ3thDUUMEHT NOAATNINBOCTU QINAKUEBOIO COEAVHEHWUA KPLIWKK WU pelleTky annapaTta BO3AYLWHOrO OXnax-

AeHWSR,
— DespasmepHan XxapakTepucTKa HarpyXeHUs KpbILLKK annapaTa BO3AYLWHOI0 oxnaxaeHna 6ONToBbIM Naru-

baoLLnUM MOMEHTOM;
A, — De3paamepHan XapaKreprncTnKa Harpy)xeHna peLseTku annapara Bo3AyLHOro OXnaxaeHns 60nNToBbIM M3rv-
6aoWUM MOMEHTOM:;
A — NapameTp, UCNoNb3YEMbIX PN pacyHeTe Ha NPoaOoNbHbBIA U3rMB;
A, — OTHOCUTENLHAR WrpHa beCTPpYOHOTO Kpas peleTky arnnapara Bo3ayWHOo OXNaxaeHns;
A,— NapameTp, NCNonb3yeMbln Npit packeTe npornba Tpyowi,
P — NPUBEAEHHOE DTHOLEHME XECTKOCTN TPYD K XECTKOCTU KOXYXAa;
0, — NpuBeAEHHOE OTHOLUEHUE XECTKOCTU TPYD K XECTKOCTU (DNaHueBoro coenHEHNS;
T, — U3rMDHbIE HANPSXXEHUA B TPYOHOW pELUETKE B MeCTE COANHEHNS C KOXYXOM, MTa;
Oy — U3IrMOHLIE HAaNPSKEHWs B NepOPUPOBAHHON YacTn TpybHoW pewweTkin, Ma;
Gpy, — MEMBPAHHBLIE HAMNPRXKEHUA B KOXYXE B MECTE NPUCOSAUHEHNS K pelleTKe B MepUANOHaNEHOM Hanpaene-
Hut, MI1a;
. — N3MMDBKbIE HANPSHKEHUA B KOXYXE B MECTEe NPUCOEOMHEHUA K PELLETKE B MEPNOWMOHANbLHOM Hanpasne-

Hun, Mlla;

Nyp

Oy
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Omgp — MeMBpaHHble HampPsXXeHUS B KOXyXe B MECTE NPUCOEINHEHUA K peLLeTKe B OKPYXXHOM Hanpaenexvu, Mia:
Oyp ~— N3TMDHLIE HANPSXEHWA B KOXYXE B MECTE NPUCOEAUHEHNA K peLleTKe B OKPYXHOM HanpasneHuu, MNa;
04— CYMMapHbi€ HanpAaXeHWs B Tpybax 8 ocesomMm HanpasneHnu, MMNa;

047 — MeMDOpaHHble HanpskeHWA B Tpydax B oceBOM HanpasneHun, MNa;

Oy — MEMBpaHHble HanpskeHnsA B Tpybax B OKpyKHOM HanpasneHun, MIa;

[0} — nonyckaeMoe HanpshKenve AN\ MaTepuana kamepst annapara so3flyLHoro oxnaxaeHvus, MMna:

[oA] — NONyckaeman amnnyTyna ynpyrix HanpsbxkeHnn, MMa;

[0]x — AONyckaemoe HafnpsaXeHue QNs MaTepuana Koxyxa TennoobmMeHKOro annapaTa nnm Kpbiluxy annapara

BO3aywHore oxnaxpexuuns, MMNa;

(0], — Aonyckaemoe HanpsXeHne AN\ Matepuana peLeTkn TENN00GMEeHHOTo annapaTta v annapata Bo3AyLLHO-

ro oxnaxneHus, Mfla:

(0], -— AonycKkaemMoe HanpsXkeHne oNA MaTepuana neperopoakn, Mia;

[0}, — Aonycxkaemoe HanpshkeHve AnA matepwana Tpyb, MMa;

jo], — Aonyckaemoe HanpskeHue Ana bnaHya Kpbilky rnnaBawen ronosku, MMa;

[c]y — Aonyckaemoe HanpsxeHue Ans AHKWWA KPbILLKY nnasanuen ronosku, Ma:

[U]ﬁ0 — fionycKkaemoe HanpsikeHwe ans bonros (Lununek) Npu 3aTtsxke, MMNa:

[6];, — AonyckaeMoe HanpsixeHve Ana Gonvos (tnunek) B pabounx yenosusix, MMa;

T,1 — KacartenbHble HanpsXxeHus B TpybHOW pelueTke B MeCTe coequHeHUA ¢ koxyxom, MIa;

Ty2 — KacaTenbHble HanpaxXeHuws B nepopupoBaHHON YacTu TpybHoi pewweTku, MIa;

T— HaNPRXEHUA CPEe3a B WBe npuBapkuy Tpybui Kk pewetke, MMNa;

L — OTHOCUTENLHAA XapakTepucTuka nnoulaam ceqeHus TRYOLI annapaTa BO3AyWHOIO OXNEXKAEHWS;

D4, O,, O3 — KOIPPUUMEHTBI, YINTHIBAOLLNE NOAAEPKABAIOLLEE BNUAHKE TPYD;

() — KOIPPUUMEHT NPOHHOCTA CBAPHOIO LLIBA;

01— P — KOIPPUUMEHTHI POPMBI KPbLILLIEK KAMEp aNNapaToB BO3AYWHOMN OXNaxXaeHuRA (CM, PUCYHKKU 15 —18);

(P — KOIPPULUMEHT NPOHHOCTH WIBa NPUBAPKK TPYD LI K pelseTke;

Pp — KOIPhULMEHT ocnabneHms peleTok KoxyxoTpytuaTbix TennoobmeHHbIX annapaTtoe C HenoaBMKHBLIMI TPYO-
HbIMU peLleTKaMm n KOMNeHCaTOPOM Ha KOXYXe;

(pe— APPEKTUBHBIM KOAPIMUVEHT OCnabneHnn peleTok KOXKYXoTpybHaTbIX TENNO0OMEHHBIX annapaTos ¢ nna-
Barowen ronoskom 1 U-06pasHbimu TpybamMu 1 peteTky 1 3anHeit CTEHKK Kamep annapaTtos BO3AYWHGro
OXNAKAEHUSR;

@7 — KOIDDUUMNEHT YyMEHBLLIEHURA QONYCKAEMOTro HanpRXKeHna Np1 NPOAOALHOM U3rube;

ko Xe — KOIDPULMEHT CONPOTUBNEHNA (PNAHUEBOW YacTW KpPbIWKA annapaTa BO3AYLLHOMO OXNaXAEHWUS;

Y, — Oe3apasmepHan XxapaKTepucTuka HarpyeHUs! KpbIWKU annapaTa BO3[YWHOIo OXnaXxaeHua AasneHnem,

AENCTBYIOWUM Ha ee (hnaHLeBYI0 4acTb;
‘Y ~- De3pasmepHan XxapaKTepUCTVKA HArPYXXeHWA peleTkv annaparta BO3AYyWHOro oxnaxneHus NaBneHuem,
REeNCTBYIOLIKUM Ha DecTpyDHYIO 30HY;

\y — yron mexay kacartenbHoW K CpepuieCckoMy cermMeHTy B KPaeaaQH 30He AHULWLA KPbILKW NNaBaouen ronoBKy
W BEDTUKANBHOW OCbIO, rpaA.;

Yo — KOADOMLUMEHT XRECTKOCTH NEPEOPUPOBAHHON NNUTH),

(2 — KO3(hduumeHT Hecyulen cnocobHocTU TRYOHOro NyHKa annapara BO3AYWHOIO OXNaX4EHWA,

w — 6e3paamepHbi NAapaMeTp CUCTeMb! pewieTka — Tpybbl.

4 Obwme nonoxeHus

B HacToaweM CTarAapTe pacCMOTPEHL! Chnenyole KOHCTRYKLUKKU KOXYXOTPpYybuaTbix TennoobMeHHbIX
annapartoB: C HENOABWKHBIMWU TPYDHLIMU pelleTKaMWN, KOMNEHCATOPOM HA KOXYXE, annapartbl C NNaBawLlLEen ro-
noskou, U-obpasnbimu Tpybamy, a Tarke annaparbi BO3AYLWHOMNO OXNaXaeHus C KaMepamv PabeMHOU v He-
PAIBLEMHOUN KOHCTPYKLAU.

Crannapt no3sonaeT onpeaensTb AonycKaeMble HArpy3ku Npu NOBEPoMHOM PacyeTe U UCNONHUTENbHbIE
pa3Mepbl INeMeHTOB arnnaparos NP NPOEKTUPORAHW M,
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5 PacuyeTt 3neMeHTOB KOXyXOTpyb4aTbIX TennoobMeHHbIX annapaToB

5.1 PacveTtHble cXeMbl
OCHOBHBIE TUNbI KOKYXOTRYBYaTbIX TenNooOMEHHbIX annapaTtos NPpUBEaeHb! Ha pucyHKax 1—~6.

;
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PucyHok 1 — AnnapaTt ¢ HenoAsuKHbIMU TPYDBHLIMY pELLETKaMV
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PUCYHOK 2 — AnnapaTt C KOMMEHCATOPOM Ha KOXyXe
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PucyHok 3 — AnnapaT ¢ pacillypuTeneM Ha KoXyxe
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PUCYHOK 6 — Annapar ¢ KOMNEHCATOpPOM Ha NasaruUen ronoBke

5.2 TennoobMeHHbIe anNapaTk! C HeNOABMKHLIMK TPYDOHLIMKY pelweTKaM, KOMIEeHCaTOPOM UK

pacumpuTenemM Ha Koxyxe

TonwuHb! TPYOHLIX peLueTOK TeNNOOOMEHHbLIX arraparos C HEMOABYXKHBLIMU TPYOHLIMU peLLeTKaMK, KOMMNEH-
CaTOPOM UK paclLuMpUTENEM HA KOXYXe Ha3HaqatloTCcs KOKCTPYKTUBHO ¢ NOCNeAyoW el NPOBEepKon No oopmMynam
HaACTOALLero pasfena crasaapra.

5.2.1 BcnoMoraTtenbHbie BeNUYHUHL)

5.2.1.1 OTHOCUTENLHYIO XapaKTepUcTuKy BecTpybHOro kpast TpybHOR peLueTkn BeIMUCNAOT NO PopMyIie

My =4 (1)

5.2.1.2 Koach@uumeHTbl BIMAHWA faBneHns Ha TPyDHYIO peLleTky BLIMUCNSIOT No hopMynam:
- CO CTOPOHbI MEXTPYOHOrO NpoCTpaHcTBa:

%
45%’ (2)

Ny =1~
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- CO CTOPOHL! TPYOHOrO NpoCTpaHCTRA:

N, =1 . 3
' 4 a% 3)
5.2.1.3 OCHOBHbIE XapaKkTePUCTUKN ECTKOCTU aneMeHToB TENNooBbMEHHOIO annaparTa.

Moaynk ynpyrocty OCHOBaHWA (CrcTembt TRYD) BbIMUCNAKT N0 dhopMyne

KY=-§T (UTI‘UM]. (4)

[pyBEACHHOE OTHOLIEHWE XECTKOCTH TPYD K KECTKOCTH KOXYXa BbiMWNCNSHOT NO opmyne

K. aql
N Al
P=f 5 (5)

KoadxbuLueHThl MIBMEHERNS XKEeCTKOCTH CUCTEMbI TRYDbI — KOXYX BbIHUCNKIOT NO hopmMmynam;

K, =1+K,_.;; (6)
Kﬂ=1 +K;. (7)

Llnsi annapaTos ¢ HenoAsuXXHbIMK TRYDHBIMK pelleTkamMu K ; =K q =,

[Ang annapatos ¢ KOMNEHCATOPOM Ha KOXYXE, PacLUMPUTENEM Ha KOXYXe U KOMNEHCATOPOM Ha paclimpuTe-
ne K, n K, onpeaensior no npunoxexuo A.

KoahhuieHT cucTeMbl peleTka — TpyDbl BeIMUCHAIOT NO opmMyne

_ 1,82 4 ’E!S!D
- @

Ansa TennoobMeHHbIX annapartos C ABYMS OTFIYAIOWUMIKUCH APYF OT Apyra No TONWKWHE 1K MOLYMI0 yNpy-
rocTu peweTkamm KoapduumeHT 3 BeIMMCNSIOT NC hopMyne

T R A

]

Ky 1 1

B=153 *—| 5 +—|. 0
YO L EprSp1 Ep2 Sp2 y )

bBespa3meprbin napaMeTp cncTemsb! pelueTka — Tpybbl BbiMUCNIRIOT NO (hopMyne
w = Ba,. (10)

KoadpmumeHTs ocnabneHns TpybHoU peLLeTku ¢, g, XECTKOCTU NephOPUPOBAHHON NNNTb g, 8 TAKKE
KOOMOULIMBHTLI CUCTEMBI KOXYX ~—— peluetka 34, obevanka — hnaHely kamepol B, 1 koahdhruneHTh XKECTKOCTH
(bnaHueBoro coeauHenus Npu usnbe Ky, npuee/ietsl B npunoxenusx b—Ek.

5.2.2 OnpepenexHue ycnniy B anemeHrax rennoobmMmeHHoro anpapara

5.2.2.1NpusegeHHOe aasneHUe Py BIMUCASOT NO hopmyne

Po = [ax (fu o tﬂ) — Uy (tr - tﬂ)] Ky [+ [Th, ~ 1+ Meg +my, (mn +0,9p Kq)] Pr —
- [T]M -1+ m(:p +m, (mn + 0!3p Kp)] P (11)

rae Me, -— KO3 (PULUEHT BNMAHUA AaBNEHUR Ha NPOAONLRYIO gedopMaiimo TpyD:

o qs {0y —8)
mcp-o,15 Ta% LE (12)

261559 201 10
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5.2.2.2 NpuseneHHOE OTHOWEHWE XEeCTKOCTU TPYD K XECTKOCTY PNaHLeBoro coeMHEHUA BLINKUCNHIOT N0
chopMmyne
_ K, aa, )
a2 Keo R ' (13)

P1

5.2.2.3 KoadduumreHnTbl, yuutbiBaowue BnusHue bectpybHOro kpas v nogaepxusalouive snusnue Tpyd
by, O,, O, ONpenensioT no Tabnuue 1,

Tabnuua 1— Koagpduunerto @,, ¢, O,

i @ “ 0 |05 | 1,0 1,5

@, 2 2.0 2 06 2 28
@, 0,02 0,19 0,62
0.19 0.76 165

5.2.2.4 3HaueHun T,, T,, T, onpenensior No NpUNoXeHnio XK B 3aBNCUMOCTH OT @ W M, UNW BbIYUCNRIOT
No (popmMynam:

Ty=®,[m, +0,5(1+m,t){t-1)}; (14)

T =D, (15)

Ta=®am,, (16)

e t=1+ 140 (m,— 1). (17)

5.2.2.5 A3rnbatommn MOMEHT Y NepepessbiBakelilyro cuny, pacnpeaeneHHote No Kparw TpybHou pelteTku,
BLINUCASAIOT NO opmynam:
- Ana narnbaowero MoMexTa:

Mn=[a1)(P1(7:|+DKq)“ Po T2

Y N o 18
BT+ pKq (T +p1)-T3 19)
- ANA nepepe3sbliBaiowen cuno:
Q =a Pu(T3+__91)_-_{31T2 19
= a, |
" (ke ) (T 4er)-T3 .
Ky
rne P1= BK, (m 1P = msz); (20)
1+B4hy
= ez (21)
1+B2h2
My =" : 22

11 202
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5.2.2.6 Aarmbaiowiin MOMEHT U NepepesbiBalolle Cunbl, pacnpeseneHHbie No nepuMeTpy hepdopupoBaH-

HOW 30HbI PeLLETKY, BRIMUCAAIT N0 opMynam:
- QN narubawwiero MoOMeHTa:

Ma - Mn + (a — 31) Qn: (23)
- ANA nNepepeabiBarouleit Curbl:
Q,=m, Q. (24)

5.2.2.7 OceBylo cuny n narnbaroLMi MOMENHT, [EWUCTBYIOLLIWE Ha TPpYDY, BLIMUCIIAKDT NO (hopMynaMm:
- NS 0CeBOy CUNGI:

T[H1

T :_j—{(nm Pum — Ny p1)31 +$4Q, +¢2BME]: (29)

- INA N3rnbarulero MomeHTa:

E,J,f

=K, arhg (@G, + 2:6M, ). (26)

M

[, — BBIMUCNAKT NO hopMynam, NpuBeaeHHbIM B 5.2.7.4.

5.2.2.8 Yennuna B KOXyxe BbIMUCNAIOT NO hopMynam:
- yCUnve, pacnpefeneHHoe no rnepyvMeTpy Koxyxa:

Q=5 pr —Qy (27)

- N3rnbd AU MOMEHT, pacnpeneneHHbIW NO NEPUMETPY KOXYXa:

Ky Pu_,
M, = oKy B (Tz Q,+ T3BM,,) 263" (28)
- CYMMapHas oceBasn cuna, AencCTBYoUIan Ha KOXKYX:
F =nDQ,. (29)

5.2.3 PacyeTHble HaNpsAXeHKA B 3N1eMEHTAX KOHCTPYKLIUK
5.2.3.1 Pac4deTHble cxeMbl NPUCOEIMHEHUA peLIeTKU K KOXYXY NpruBeaeHbl Ha pyucyHKax 7/—10.

_ V :n“‘.\‘-
e
4os3 -

PUcyHoK 8 — petueTka,

PucyHoKk / — pelwleTtka, npvea- npuBapeHHas BCTbIK
peHHan BYaBp K obBeuanke K obevaitke KoXyxa
KOXYXa

26° 203 12
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13

w VPV TP VU . W ¥ A

K= 17,

Q
D, -D D,+D D -D D,+D
. . i » S et ——H —
b1"' H2 :Rl_ 4 - = 2 1~ 4 -h1 ‘Sp'
8§, =8, b,=0, Ry =R hy =8, 8,,=5,.
PucyHOK 8 — pelleTka, BBapeHHan PucyHok 10 — peweTka, sBapeH-
BO chnavey HaR B KOXYX

5.2.3.2 PacyeTHble HanpsikeHWA B TpYOHbLIX pelueTkax.
HanpsxeHua B TpybHOW pewerke B MecTe CoOeJMHEHUR C KOXYXOM BbIYUCMSIOT NO (bopMynam:

- n3rnbrble:
i (519 """’)2 (30)
- KacaTenbHble:
oy
p1 (S1p—C). (31)

HanpsoxeHua B nepdoprUpoBaHHOK YAaCcTH TPYOHON PEWETKU BbINUCNAIOT NO QOPMynam
- harububie:

O pp = 6 Minax 5
Pp (Sp 'C) (32)
- KacaTeNnbHbIE:
o= —t (3)
@p(sp—c)

rae M. .., — MakcMmarbHbiA PACHETHLIM M3arMbBarownn MOMEHT B nepchoprpoBaHHON HYacTu TpYOHOW pelLueTKa.

Npn -1,0 Sﬁg:a <1,0 M_,,. BbIMUCARIOT NO hopMyne

Y o

rne A— KoadpuumneHT, onpegensieMelid No NPUNOXEHWIO [ B 3aBUCHMOCTU OT @ U My

M
=g (35)
NP ﬂg 2 <10 U Bg 2 510 M., BbiuucnsaIOT NO GapMyne
a 8

204
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Moax = BIM,, (36)

rae B -— koathdouumeHT, onpegenseMotin NO NpuUNoxenvio I, B 3aBUCUMOCTN OT W U Ng:

Gy
nB —BMB . (3?)

5.2.3.3 HanpsKeHns B KOXKyxXe B MECTE NPUCOEANHEHUS K PELLIETKE BLIYUCNAIOT N0 (bopMyram.
- B MEPULMOHANBHOM HanpasBneHui:

MeMBOPaHHbIE;
Q
OMy =7 .
* (s1~cy) (38)
U3rMOHbIE:
VR
- (5'1 — Gy )2 | G2
- B OKPYXHOM HanpasneHnm:
mMemBpaHHbIe:
_ |pula
Uan"(é; _'E:)" (40)
NarubHble:
Oy =030 (41)
5.2.3.4 Hanpsxenua B Tpybax sblMMCNAIOT No oopMynam:
- B 0CEeBOM HanpasnNeHuu:
MemMbpaHHbIe:
M
T n{d, ~s,)s; (42)
CYMMApPHLIE:
oM, ]
Oy =04, +p
1 1 2 'JT (43)
- B OKPYXXHOM HanNpaBneHuu:
(0 ~s.ymax{orf: |pul: o~
O =—— 2 {251_ e } (44)
5.2.4 Nposepxa NpoMHOCTN TPYDHLIX peLlleToK
5.2.4.1 lMpoBepKy cTaTUMEcKomn NPOMHOCTA NPOBOART No hopmyne
max{t,; 1., 1<0,8[c),. (45)

5.2.4.2 [MpoBepky TpybHOW peLLeTky Ha Manouvknosyo NposHoCTs nposogaT no FOCT P 52857.6.
B cny4ae, ecnv B pacdeTe A0MMKHaE yHUThIBaThCH NON3y4eCTb MATEPKUANa, 0NYCKaeTCs NPOBOAUTb NPOBEP-

Ky Ha ManouunknNoByo NPOYHOCTE NO NpUNoXeHuo 1.
[MTpy npoBepke TpyBHOW peleTky Ha ManoUUMKNOBYIO NPOMHOCTL CNegyeT NPUHUMATD:

- B MECTe CoeMHEHUA C KOXKYXOM

Aﬁz — ﬁU:;_ — U (4 7)

K, — cM. pucyHkn 7—10;
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- B NephopupoBaHHOK 4acTw

A01 — Gle (48)
30'2 — 553 — 0, (49)
K, =1, (50)

5.2.4.3 [1nA MHOroxoQoB8bIX N0 TPYOHOMY NPOCTPAHCTBY TENNOODBMEHHbIX annapaTos NPOYHOCTL TPYOHLIX
peweToK B 30HE Na3a noj neperopoaky NPOBEpPSOT No PopMynam, npueeneHHbIM B 5.6. Mpu aTom cneayert
NPUHUMATD:!

st =(s,-c| 2?;1]. (51)

5.2.5 NpoBepkKa XeCTKOCTH TPYOHLIX pelueTok

[poBepKy NPOBOAST B CNy4anAX, KOMAA KXXeCTKOCTU TRYDHLIX PeLLeToK NpenbRBNATCA Kakue-nvbo nonon-
HUTenbHble TpebobaHWn, Hanpumep gNN annapaTos CO CTEKaWEN NNEHKONW, € neperopoaxammu no TpybHomy
NPOCTPAHCTBY, eCn HEAONMYCTUM NEPETOK MeX Y XQRamMu.

Yenosue ecTKocTw:

W =

12
Kya1|T1 Qn+T2 ﬁMn‘S [Wl (52)

PekoMeHayemsie AonyCTUMbIe BET4iHbI Npornbos TpyBHbLIX peweTok (W], MM, B 3aB8UCHMMOCTH OT AVaMeT-
pa annapara npyeeeHbt B Tadbnuue 2.

Tabnwuya 2 — [lonyctumble sennynHb Npornbos TPyOHLIX pelLeTok

D D<06Mm OE6M<D<1Mm TMLDLE2M D>2wm
[W] JI_ 0,7 Mm 0,9 MM

5.2.6 Pacuer NnpoOYHOCTH U YCTOUHUBOCTU KOXYXa

[poBepKy NPOYHOCTY KOXYXa B MECTE NPUCOEAMHEHUS K pelleTke cneayeT NpoOBOAWTE TOSLKO ANs KOHCT-
PYKLIMWA, NPUBEAEHRbIX Ha pucyHkax 7, 8 1 10.

5.2.6.1 Ycnoswe cTtatnyeckon NPOYHOCTH KOXKyXa B MeCTe NPUCcoeUHeHNS K pelueTKe:

1.2 MM

Opiy <1,3 [G]H. (53)

5.2.6.2. MNpoBepKy KOXyxa Ha ManouvKNOBY1IO NPOYHOCTL B MECTE NPUCOEeUHEHWA K PELIETKE NPOROASAT NO
[OCT P 52857.6. B cnyvae, ecnu B pacyeTe QOMKHE YYUThIBATLCH NO3YYECTb MaTepmana, 4oNycKaeTcs NPpoBo-

NIATHL NPOBEPKY HA MANOLUMKIOBYIO NPOYHOCTL NO NpUNnoXeHuio /1.
[pv nposepke KoXyxa Ha ManouvKNoBYIO NPOYHOCTL cneayeT NpUHUMaTh:

AU1 = O px + qu: (5‘4)
AG, = Oty + O (55)
AG, = 0; (56)

K,— CM. pucyHkn 7—10,

5.2.6.3 Ecnu ycnosue npoYHOCTU KOXyXa B MeCcTe COeJMHEHNA C peLleTkon Mo 5.2.6.1 1 5.2.6.2 He 8bInan-

HABTCS, MOXHO YCTAHOBUTE NEPEXOAHbINA NOAC YBENUHEHHON TONWWHL! ANUHON He MeHee 2 /Ds, .

15 206
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5.2.6.4 B cnyvae, ecnn ocesas cuna B KoxXyxe F < (0, cnegyer nposecTrt NPOBEPKY KOXYXa Ha8 MECTHYIO
YCTOWHUBOCTL OT AenCTBUA Cxmmatowen cunsl F no FTOCT P 52857 .2.

5.2.7 Pacvet Tpy® Ha NPOYHOCTb, YCTOWYMBOCTL M XKECTKOCTb M pacuyeT KpemnneHus Tpyo
B pelwieTke

5.2.7.1 Ycnosve crarnueckon NpoHHOCTY Tpyo:

max{osr; oz (0] (57)

5.2.7.2 Npoeepky Tpyb Ha manouuxnosyto npovHocTe nposoasT no FOCT P 52857.6. B cnyyae, ecnu npw
pacyeTe QomKHa yYMTLIBAThCA NONIYHECTb Marepuana, AonycKaeTcsd NPOBOAUTEL NPOBEPKY Ha ManOLUMKIOBYHO
MPOYHOCTL MO NPUNOXeHUIo L.

{1pwv npoBepke Tpyd Ha MaNOUMKIOBYIO NPOMHOCTE CNEAYET NPUHRUMATL

AC, = O (98)
Ao, = Ao,y = 0; (59)
K. =1. (60)

5.2.7.3lNposepky TPyD Ha yCTONYMBOCTL NPOBOAAT B criyvae, ecnv N, < 0. Ycnosue yCTONUYMBOCTU:

Cyr S @ [G]T' (61)

rae ¢, — KO3thDULKUEHT YMEHBLUEHMST A0NYCKAEMOT0 HanpsxkeHns npyu npoAoibHOM Karnbe, onpeaensie-
Mbi NO TpaUKy Ha pucyHke 11, 8 3aBUCUMOCTU OT A.

o} In
=K. [t |
E, (dT —ST) (62)

rae K. = 1,3 — ang pabounx yCnosuw;
K. =1,126 — ans ycnosuid TMAPONCNbITAHNA;
o= {— ana annapaTtos bea neperopoaoK;

lr = max {fzﬁ ) 0,711,?} — AnaA annaparos ¢ neperopoaxamy.
Pr

10 15 20

PucyHok 11 — KOaDUUNEHT YMEHLLWEHUA AONYCKAEMOro HanpsKeHus
NpWY NPoAoNLHOM Mnarube

5.2.7 .4 [Tposepka ecTkocTn Tpyd

[poBEpKY NPOBOAAT B CriyNanXx, Korga K XXeCcTkoCTH TpyD npeqbasnsaioT Kakme-nubo £0rnonsuTesibHbie Tpe-

GoBaHus, HanpuMmep AN annaparyos Co cTekatlie nneHkon. MNposepky XecTkocTW Thyd NPOBOART TONLKO NPpW
N, < (.
[1porvb TpyBbl BEIMUCNSKIOT NO oopMyne

M,
i)

|

Y=A,

rae A, — KoahhuveHT, onpeaensembli no rpadvky, NpUBEAeHHOMY Ha pUCyHKe 12, B 3aBUCUMOCTH OT A,

207 16
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2
2 =|NT“HF} (64)

rae Ly, =/— ana annaparos 6e3 neperopoaoK B KOXyxe.

o = %’3 — ANS annapaTose ¢ Neperopoakamu.
A
0.8
0,7
0,6
0,5
0.4
0,3
0,2
0,1

0 02 04 06 08 10},

PucyrHok 12 — KoahduumeHT ANR onpepenedva makcuManbioro npornba TpySud

Bo Bcex cnyvanx nporud TpyObt He foMKeH npesbilaTh 3a30p Mexay Tpydamu B ny4ke U NPpUBOAUTDL K MX
CONPUKOCHOBEHUIO.

5.2.7.5 MNpoBsepka NpoYHOCTU KpenneHus TpyDbl 8 petueTke

Ecnu Tpybbt KpenAaTecs s peleTKe C NOMOLLLIO Pa3BanblLOBKU, AOMKHO BbINONHATLCH YCNOBUE:

Ny <[}y (5)

[onyckaeman Harpy3ka Ha coefnHenune TpyGel € peluetkon [N, onpeaenseTcs Ha OCHOBAHAW UChbITAHWA

NN NO HOPMAaTUBHLIM OOKYMEHTAM.
[py OTCYTCTBUM AaHHLIX O NPOYHOCTU BaNbUOBOYHOIO CORANHEHMA AONYCKAeTCs NPUHUMATL [N, no npu-

noweHno k.
Ecnv TpyObi KpenaTes k peweTke cnoCoOoM npusapk Nt NpuBapku ¢ NOABSaNLLOBKOW, AONKHO BbIMNON-

HATLCA YCIOBHE:

IN;| dy +4[M,] _ |
=T ,;135 — <P, mm{[c]r, [O’]p}, (66)
rae 0. = min {0,5; (0,95 - 0,2 1g V)}. (67)

B cnyvae kpenneHus Tpyb K pewleTke cnocobom passansuUoBky ¢ 00BAPKONA AOMKHO BbINONHATLCA YCNOBUE:

ma"l% mini(els (o} | o6 N, (Ml }2 1

t NN (68)
5.3 TennoobmeHHble annaparthbl ¢ nNagarouerd ronoBKoON
5.3.1 TonwuHa TpyOHOW pelleTk 8 30He nepdhopaLinm [oMmKHa OTBEYaTE YCIIOBUID
S,2 Sp+C, (69)
D p
P __ c.n L P2
rae 7722 Vs (o)’ \70)

(g — 3PeKTUBHBLIN Ko PULUeHT acnabneHus peluetku onpeaensor Nno NPUNoOXeHuo b.
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6.3.2 Pac4eT aneMeHTOB nnasaroLwen ronosku (CM. pucyHok 13).
T
r

N.K

NN NN
OO

x

Q 3 | o

PucyHox 13 — JnemeHTs NnaBarouied ronoeku

5.3.2.1 Yeunua, gencTeyowye Ha WNUNskn, n ycunue Ha npoknagke. [Nposepka NpoYHOCTH LUMUNEK U
NPOKNaAKU
[lpoBepKy NPOMHOCTY LWNUNEK U NPoKNaku euinonyaT no FTOCT P 52857.4. Yeunus, nencTBytowve Ha

LNUNBbKY NNABAIOLLEH FONOBKN NPU MOHTaXE PY 1 B pabounx yCNOBUAX AL 1 paBHOAENCTBYIOLLYIO BHYTPEHHE-

ro paenerna Q, onpepenaioT no FTOCT P 52857 .4. Tlpy a1oM K03h(PULIMEHTBI XKECTKOCTY (PrIaHLEBOro CoeAvHeE-
Hus o ¥y onpeaensioT no TOCT P 52857 .4, Kak ans coegunerna naHUa c KPpollWKo#H, yrioeas nogatnusocTs
¢pnaHia (nonykoneya) ya NPUHUMaETCA paBHOW Hynio.

Yrnoayio nopaTRMBOCTb ChepnHiecknx HeoTbopToBarHsIX Kpkitlek onpepensior No FOCT P 52857 4.

Yrnosyo NOAaTNUBOCTL KPblWEK C 3MTMNTUYecKUM AHVLLEM, OTBEHAKOLWWX YCNOBUIO h2./Ds;, onpenensioT
no FOCT P 52857.4, xak onst nriocKUX onaHlies ¢ npaMoid BTYRKOW.

YrMoBY0 NoAATIIMBOCTD KPLILUEK C 3INUMTUUECKUM AHULEM, OTEEHAIOWNX YCNoBu h<,/Ds,, onpeaensior

no FOCT P 52857 .4, kak ans chepnHeckon HeoTEopTOBAHHOM KPLILLIKK C PaanyCoM KPMBU3HbI, paBHbIM PaauycCy
KPUBM3HbI, B BEPLIWHE SNMMNTUHECKOTO JiHUILA B cooTeeTcTBUU CITOCT P 52857.2.

B cny4ae ncnonk30BaHus NPUBANOYHOW NOBEPXHOCTH C LLUMOM WUPKUHOW T, M NNOCKOH MeTannmM4ecKom
NPOKNAAXA LLKprHOWN b, 3pEeXTVBHYIO LUINPUHY NipoKnaaku by BhIYUCNRAIOT No dhopmyne

bD_TL”;b”. (71)

CpegHun auaMeTp NNOCKOW NPOKNaAKU O - B cnyyae nenonb3oBaHWA NPUBRANOMHOW NOBEPXHOCTH C WK-
NOM MNPUHUMAETCH PasHLIM MOMYCYMME HaPYXHOro U BHYTpeHHero AuameTpos wuna.

[1poBepKy NPOYHOCTY LUNIUNEK U NPOKNaAKK NAaBarwen ronosky BeinonualoT no [OCT P 52857 4.

Ycunune Ha nNpoknaake NnasaroLLEN roNOBKY B YCNOBUAX MOHTAXa PaBHO:

F =P}, (72)
Ycunue Ha npoxKnagxe nnasayolien fonoski B pabo4mx ycnoBuUsix:
F =P-Q, (73)

5.3.2.2 PacyeT Ha NpoHMHOCTE NPKU AENCTBNY BHYTPEHHErO [aBNeHna KpbIWEK NNaBaoLLMX rofoBoK Co cdoe-
PUHECKAM HEOTOOPTOBAHHBIM ARVLLEM BbINOAHAT No FOCT P 52857.2 (nyHkT 6.5).

B chy4ae, ecny ycnosve M<|M]npy pacyeTte Ha NPOYHOCTE KPbILLIEK NNaBaoWMX ronoBokK co cdhepruHec-
kvM HeoTBopTOoBaHHbIM AHurwem no FOCT P 52857 .2 He BhinonHAeTeA, AonyckaemMoe nabbIToHHOe AaBneHne v3
YCINOBUI NPOYHOCTY KPAEBOW 30HbI [P4] BIMUCNAKT no dhopmyne

[ ]_ 2(5{1nn“'c)(9[5]1 me+[M]Hp;M
a (DBn*'(Smn"C)] [MIHP | (?4)

roe

M)y =—" 4 g (o) % (75)
27—1559 209 18
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e 4 (76)

M, [M]n v onpegenstot no FTOCT P 52857.2 (nyHKT 6.5).

Pacyer chepuieckoro HeoTbopToBaHHOMO [OHbLILIKA KPbILWKW HA AEWUCTBUE HAPYXHOIO AaBNEHWUS BbINOM-
HawT no FTOCT P 52857.2 (nyHkT 6.5).

5.3.2.3 Pac4eT aonyckaeMmoro n3beiTOMHOMC AaBNeHus ua yCnoBuid NPoOYHOCTH KPAaeBOW 30HLI KPbILEK C

INNUNTUUECKUM OHVLEM, OTBEYaIoWMX YCNoBWO h <./Ds, , BbINOMHAIT TaKXe, KaK W A4NS KPbILUEK NI1aBalowImX

rofNoBOK CO cdhepuueckum HeoTOopTOBaHHBIM OAHULWEM C PAAUYCOM KPUBU3HLI, PasHbIM PaanyCy KPUBU3HLI, B
BEPLIMHE COOTRETCTBYOWEro annunTudeckoro gunuia no FTOCT P 52857 .2 (nyrkr 6.5). Mpwn 31omM ¥ npuHumator
pasHbLIM 0.

PacueT cthnaHueBor YacTh W NPUMBIKSIOLWEN K HEW OTODOPTOBKW KPbilLEK C 3INNUNTUYECKUM AHULLIEM, OTRE-

YaWnNX yCNoBUIO h < ,,}Ds . BoinonHator no FTOCT P 52857.4, xak nnockoro ¢onanua ¢ NPSMOW BTYNKON.
PacuyeTr annunTUYECcKoro QHMA Ha BHYTREHHEE W HapyxHOe aasneHus BoINoNHAKT no FTOCT P 52857.2

(nyuxT 6.3). |
5.3.2.4 TonwmHy nonykonbtla (CM. pucyHOK 13) onpeaensioT U3 yecnosun uarnba no chopmyne
Pﬁ» DI’S K ~D )BY
, [PelDs-0y)
T2 5Dl0) T (77)

rne By onpeaensnot no TOCT P 52857 .4.
5.3.2.5 TonwmHy HauMeHbLLIero ceveHus NorykoNsLa onpenensitor na ycnosuy cpesa no hopMyne

{ = maxs 087D, TR 26MM}+ C. (78)

5.3.2.6 Pacyer no 5.3.2.2—5.3.2.5 cneayer BuINONHATL KAaK ANA paboyux YCNoBuW, Tak u 4NS yCrnoBun
MOMTaXa [0 noaauv BHyTpeHHero aasnexHus. MNpu pacuere B pabounx ycnoewsx crieayer npuHumats P = Pt

M
a Npu pacyeTe B ycriosuax MoHTaxa FPg = Pg-

5.4 TennoobMerHbLIe annapaThl ¢ U-06pa3HsiMn Tpybamn
5.4.1 TonwwmHa YpybHOW peweTku B 3oHe Nepdopatium ROMKHa oTBeHaTh YCroBUI:

Sp2 Sp+¢, (79)

De. n ’ Pp
rne Sp = 3?4 pelolp (80)

(0 — APpdexTnBHLIA KOAhduuMEHT ocnabneHus peLeTkr, ONPENENAT No npUNaxeruio b.

5.4.2 B cnyyae, ecnu K xxectkoCTv TpybHbIX peweTok annapatos ¢ U-o6pasHbiMu Tpybamu npeabasnsioT
cneunansHele TpeGoBarUA (HEAONYCTUM OCTATOHHLIVM NPOMMD PELLIETKN), PACHETHYIO TONIUMHY BLIMUCNAKT NO dop-
Myne

- Dc |
s =0,822 J i o b i (e 224 it
o= Voelol, T | Y D, a-28,(1-0g) (E @elo [ (81)
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5.5 JononHuTencHbie TpeboBaHUA K TONWMHAM TPYOHbLIX pelueTokK
5.5.1 [pn Hannuwy BecTpyBHOW 30HbI (CM. PUCYHOK 14) NpUHATaA TONWKHA TPYOHOM pelueTKu JONMKHa AO-
NONHUTENLHO YAOBNBTBOPATHL YCNOBUIO

(82)

PUCyHOK 14 — [naMmeTp OKPYXKHOCTW, BNUCAHHOW B MAakCUManbHyo BectpybHyo nnowaib

0.5.2 TonuimMya pelueTok annapartos ¢ nnasarowen ronoskon n U-obpasHeimu Tpydbamun 8 MECTE YMNOTHEHUS
NoA KOJibLIEBYIO NPOKFAAKY OOIMKHA OTBEYATb YCNOBUIO

Pp D¢ 1 P
Spr zmax{o,'ﬁ J—E{J]p (Dcin —DH) ;0,9 Dc.nrffﬁ;}'l'c- (83)

5.5.3 [Ing MHoroxogosbix No TpybHOMY NPOCTPaHCTRY annapaToB TONWWHa TPYOHOM pele Tk B ceHeHNN
KaHaBKuU JQOMKHa BuITh He MeHee

S, z(spwc)mam 1 - J%[:-[-;E—— 1} ’I;Jc_p;w& (84)

o - g

5.5.4 Ana TpyOHbIX peLleToK, BoINOMHEHHbLIX 320AH0 ¢ dNaHUeM, NPUHATAN TONWMHa A0MKHA BbiTh HE Me-
Hee TontuHbI XKonblia oTBeTHOro chriadua. lonyckaeTcst yMeHbLUeHWe TOMNWMHB! PELeTKY Mo CpasHeHMIO C TONWH-
HOW OTBETHOIO (hNaHua Npu YCNOBUW NOATBEPKAEHUA NMOTHOCTU U NPOYHOCTHM HhNAHUEBROrO COeIMHEHWA cneLn-
afbHLIM PACYETOM.

5.6 Neperopoakn mexay xoiamm no ToyOHOMY NPOCTPaHCTBY KOXYyXOTPYOUaThIX TENT00OMEHHbIX
annapaTos

TonwWHa neperopoaku A0IMKHAa 0TBeMaTh YCNOBUIO

Apf,
Snep 20,718, [g]n" +C, (85)
rne f = - y 5 (86)
Lnep l\LﬂEp
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6 PacueT 3nemeHTOB annaparoB BO34YLLUHOMO OXNaXXAeHUA

6.1 YCnoBUA NpUMEHOHWA pacyeTHLIX dopmyn
6.1.1 PacyeTHble pOpMYrbl NPUMEHRAIOT, ECNKM PACHETHARA TEMNEpaTypa He NPeBbIlLAET 3H3AYEHUK, NPW KOTO-

PbIX BO3HUKaET nonaysecTb Marepuanos (FTOCT P 52857.2, nyHkT 5.2.2).
6.1.2 PacueTHble opMyNbl NDUMEHNAIOT, ECNKU PA3HOCTL TEMNEPAaTYP MeXRY CMEXHbLIMUK NOTOKaMK B MHOMO-

XOA08BLIX CeKUMAX He npesbituaet 100 °C.
6.1.3 Pac4eTHble hopmynbl NDUMEHSIOT NPU BbINCIHEHWW CneaytolnX YCIOBUW:

g <04 (87)
3—4-30“:‘*‘ <04 (88)

6.1.4 PacueTHble hopMynbl NpUMEHRSIOT, eciiv obecneyeHo caoboaHoe nepemewteHve ny4ka B peaynsrare

TEMNEPATYPHLIX YANMHEHWA,
6.1.5 AonyckaeTca NCNONL30BaTL pacyeTHble (hopMYyNkl ANS aHANOTUYHBIX CXEeM KAMEp annapaTos BO3-

AYUWIHOro oxnaxpeHws, He npuBeaeHHbIX Ha pucyHKax 15—23.

LLLLL L LA

77| Ik
A\

A N\

PUCYHOK 15 — Kamepa pasbeMHOW KOHCTRYKUUK PucyHox 16 — Kamepa pasneMHOU KOHCTPYKUMN
CO CBApPHON KPbILLKOW C NKWTOW KPbILIKOW
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PucyHok 17 — Kamepa pasbemMHow PucyHok 18 — KaMmepa pa3seMHOR KOHCTPYKLMA
KOHCTPYKUWNA C NUTOW CO CRAPHON NONYUWIUHOPUYECKOW KDbILWIKOW

MNK LITAMNOBAHHOW KPbillIKOH

6.2 PacuyeT kamep pa3beMHOW KOHCTPYKUUH

6.2.1. CxeMbl kKamep pazbeMHON KOHCTPYKLWW NPUBEAEHbI Ha pucyHKax 15—18.

6.2.2 Pacuyet 2nNeMeHTOB KaMep pasbeMHOU KOHCTPYKL UM

6.2.2.1 Popmynbl ANSA onpeaeneHua BCNoMOraTeSbHbIX BENUYUH AN pacyeTa KaMep PAa3beMHON KOHCTPYK-

LI NPYBEEHLI B NPUNOXEHNK XK.
6.2.2.2 Ycunue B GonTax (Wnunokax) B yCnoBUAX 3KCnnyaTaunm;

Fg=p[L,By+ 2bym (L, + B,)] (89)

6.2.2.3 Younve B bonTtax (LUnuneKkax) B ycnoBUAX NCNLITAHUS UK MOHTaXa

Fo :max{% Fgi Pnp [anpo +2bym (Lp + 8, )] + (90)

6.2.2.4 BenuuuHiul L, 1 B, onpenensioT nO NPUNOXeHW0 XK. XapakrepucTky NpoKnaaku by u m-— no
TOCT P 52857 .4.

Koadhdpuument 1, Ana cnaHuesbIx coeuHEHNIA C IKCUSHTPUHHO PacronoXeHHOM NPoKNagKoi B NEpBOM
NPUBNUXEHUW NPUHUMAIOT PaBHbIM 2. Y TOHHEHHOE 3HaveHne 1, onpeaensior no npunoxexnio W. Ecnn npeayc-
MOTpEeHbI CneLnanbHble KOHCTPYKTUBHbIE Mepbl, NO3BONAIOLLWE Pasrpy3uTh NEMEHTEI PA3bEMHbLIX Kamep OT Aie#-
cTens bonToBOro Marnbarowero MoOMeHTa, T0 1), NMPUHUMALOT PaBHLIM 1.

6.2.2.5 Ycnoaue npoyHocTu wnunek (6ontos)

F

A <lolg (91)
F
A S (0ls, (92)

rae [6]5; [0]4 — ponyckaemble HaNpsDKeHVS AN MaTepuana wnvnek (6ontos) no FOCT P 52857.4.
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6.2.3 Pacuer TpybHOM pewserku
6.2.3.1 TonuwwmHa TpyGHOW peiueTkn 8 npeaenax 30Hbl NepdopaUvn AOIMKHAE OTBEYATh YCIOBUIO

GeapaamMepryio XapakTepucTuky HarpyxeHms pelleTkn 60nToBbiM M3rudaroLLiM MOMEHTOM Ay BLIMUCAAIOT
no opmyne
Ap — 4FE [1 94
2 h
p(lp+8,)B7 (94)

HespasMepHyo XapakTepUCTUKY HAarpyXeHus pelleTkn gaBneHveM, NeUCTBeyoutM Ha BecTpybHyto 3oHy
'V, BIMUCNAIDT NO PopMyne

¥, = Ap (Ap + 2). (95)

KoathpuumneHT Hecywen cnocobHocTH TpyOHOro nyyka 2 BuIMMCNKIINT No MopMynam
npn pn < @7 [q]7:

Q=rrb—: (96)

npr pn > @r[q]r:

p* +(pn-or (9l Mlakr -p(2-)}

T ewrliee) 7

KoadpurumeHT, 3aBUcsLniA 0T COOTHOWEHUA CTOPOH NepdopypOBaHHOM 30HbI peLleTKn f, BBIMUCAIOT Nno

chopmyre

“fn 1 5
427 (ET] (98)

D

{1, By, A, 1 [Qly onpegensioT N0 NPUAOKEHWUIO XK, sthekTuHbIv KO3PPULUERT ocnabneHus ¢ —no
NPUNOXEHWNIO b, KOAMMULUEHT yMEHBLIEHWA 40NYCKAEMOro HANPAXEHUA NPy NPOAONLHOM Warbe ¢r—no 5.2.7.3.

Mpn Q > 1 cneayeT yeenuuuBarh TONWMHY TPYD A4NA BbinONHeHWs ycnosus Q <1.

6.2.3.2 TonuwHb! TPYOHOW PeLeTkn B MECTE YNNOTHEHWUA S, 4 W BHE 30HBLI YNITOTHEHUSA S;4 AO/DKHBLI OTBEYATD

YCNOBUSAM:
A &
sto,ﬂJlﬂlp 4’1“5[5],, c; (99)
F | F.
S4,20,71 [o],, 412+1.5[—UJ];. (100)

Yevnuve oT BONTOROW Harpy3kn HA eAVHULLY ANWHbI PELLETKA WK KPbilLKKY 4 BRIYUCNsIOT no hopMyne

_kh p
A= E e (101)

6.2.3.3 Ycnosue npovHOCTU KpenneHus Tpyd B pelletke

(915 2ﬁ‘["‘-’f-'""'I‘*‘ZM (Ap +\Pp)]' (102)
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KoahULMeHThl 2, U Z,, onpeaensiT no rpaduky, NpUBeneHHOMY Ha pucyHke 19 B 3aBUCMOCTH OT
BEJTMHUHD!

Br t{[USM
m=1,6§; 57 - (103)

1 0, il — ot 3
-
E] -
0,8 16 2.4 3,2 ©
Pucyrok 19

KoaduumeHTbl 1| 1 v BbiinensiioT no 2K.2 npunoxeHus XK.
6.2.4 PacyeT KpbItLKH
6.2.4.1 TonwmnHa QOHbBIWKE KPLILIKK (CM. pucyHKM 15 —17) fomkHa oTBEHaTL YCNOBUKD

p | +F
S4420,718, J{GLP \maxv ----- 1'-4;3‘:'; ;f2}+1.5 Ohe + C. (104)

be3pasmepHyto XxapakTepucTUKY HarpyKeHus KpbilKY annapara BO34yLWHOro oxXnaxaeHnsa 6onTosbiM narm-
OaloUWMM MOMEHTOM A, BbIMMCNSIOT NO popMmyrne

Axp_ iL - 105
p(Lo+B,)B5 (105)

beapaamepHyto XapaKTepuCTUKy HarpyXeHMs KpbILLKW AaBneHneM, 4eACTBYIOWMM Ha ee (hnaHLUeBylo YacTb

Yo BBMMCNSAIOT NO popMyne
2 2
= ~1]L0 H
Yo [( 1}Lﬁ+su 4[50) - (106)

KoathhmupeHThl, 3aBucsime 0T COOTHOLEHUS CTOPOH KPLIWKK Ty U f;, BbIMUCIISAIOT N0 opMynam:

Bp\
8y

/s

mE
f, = 0,5f,. (108)

KoaddhuumeHT conpoTyurneHns hnaHueBon YacTy KpblLLIKW Xkp BBIMUCNAIOT NO hopMyne

S4A S4A

Xokp :%{[1'5(83 "Bo)"sﬁA ](5_5_4_]2+ [3 (H_'SE-A)"'zSSA][EjAJZ £ (109)

6.2.4.2 TonwmnHa AOHbILLIKA KPLILLIKK (CM. pucyHOK 18) aomkHa oTBedaTh YCMoBuio

Y [olk

215 24
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25

KoathuumeHT conpotveneHns conaHuesom MacTy KPbILLKK X, BbIMUCNALOT NO hopmyne

2
e = 0.5 [1!5(53‘50)‘35,4](36&) - (111)

Lpac S5

6.2.4.3 TONWWHE CTEHKN KPLILIKW 8 MECTE NPUCOSAUHEHUR K dNaHLy A0MKHA OTBEMATh YCNOBUIO!

Fy ’ 41,
Sga20,71 oL Voo +C, (112)

rae Fq — pacyeTHoe yeunue, euiumensemoe no copmyne (101);

Yo — KOIDPUUNEHT A4NA Kpbilek (CM. pUCyHKW 15 —17), Beiuvcnaemeln no gopmyne (111);

Yip — KOIDDULMEHT BeMMCNIOT No dropmyne (103).

6.2.4.4 TonwwnHy hnaHua KpbiLLKK Sg, BbIMUCNAIOT No chopmyne (89) npu (o), = [o],.

6.2.4.5 TonwmHa 60K0BOM CTEHKN S; 4 KPbILLEK (CM. PUCYHKM 15 —17) qonxHa oTee4aTb yCrnoBuio.

S74 > Sea, (113)

a Kpbilek (CM. pucyHox 18) — ycnosuio.

sm;zmax{ss,q; 0,25 & -Icik-w}. (114)

6.3 PacueT KaMmep Hepa3bLEMHOW KOHCTPYKLIUY
6.3.1 CxeMbi KaMep HepazbeMHOW KOHCTPYKUWUN NpuBeAeHb! Ha pucyHKax 20—24.

PucyHok 20 — Kamepa HepasbeMHOW KOHCTPYKLUWK
C TIONYUMNMHAPUIECKOW 3aHEN CTEHKOWN
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PucyHok 21 — CeapHan kamepa Pucynok 22 — UlramnocBapHas
6e3 neperoponok Kamepa 6e3 neperopoaox

Nrm 777X |\\

\\ ‘
PycyHok 23 — CeapHas PucyHok 24 — LiramnoceapHan
KaMmepa C neperopoaxkaMu KaMepa ¢ neperopoakamu

6.3.1.1 TonwuHa 3aaHen CTeHKN KaMeps! A0MKHa O0TBEHATL YCAOBUIO:

8]
_P ad
34A>055PJ¢E[G] Jf3+¢s[ﬂl{15+k5p] +C+c,. (115)
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KoapduuMeHT f;, 3aBUCALIMIA OT COOTHOLUEHWA CTOPOH 3afiHEN CTEHKWU KaMepb, BLIMMCNSIOT NO hopMyrne
2

, {%]{%]2' (116)

f3=

I11na kamep ¢ neperopoakamu (CM. pucyHxu 23, 24) f,=1.

PacueTHbIlA nonepeyHsli4 pasmep Kamepst B, onpenensaior no npunoxennto X, achdexruBHbIN KO dmn-
LMeHT ocnabnerust ¢g— N0 NPUNOXEHUI0 b.

TonuwiuHy peweTkn s, , cneayer NpUHKUMaThL

S1A = S4a- (117)

6.3.1.2 TonwinHbl BEpXHEn ¥ HMKHEW CTEHOK ANR KOHCTPYKUWK, NPUBEAEHHLIX HA pCYHKax 21 1 23, Ronx-
Hbl OTRBEYaTEL YCNOBUID: '

(118)

a KOHCTRYKUMI, NpUBEAEHHbLIX HA PUCYHKaX 22 N 24, — yCnoBUIO;
S5a = S4a- (119)

6.3.1.3 TonwmnHb yeunusawuwmx Neperopoack 8 Kamepax (CM. pucyHku 23, 24) nomKHL! OTBEMATL YCNO-
BUIO:

p(bf—‘l'*“bl')

Sy 2 1 4 1+Ch.
2[o]lmin {q}; 1 - ‘-::-'1} (120)

b

6.3.1.4 TonwuHa BOKOBOW CTEHKW AONMKXHA OTBEYATL YCNOBUIO:

P ’ P

KoathuumeHnT f,, 3aBUCALLIMA OT COOTHOLLEHWUA CTOPOH BOKOBOW CTEHKU, BLIMUCNAIOT NO hopmyne

f“:1+(%)1+(%)"" (122)

6.3.2 PacuyeTt KaMmep HepPaIbeMHON KOHCTRYKLMK C NONYUMNUHAPUNECKOW 3a4Hen CTEHKOM (CM. pucyHoK 19).

6.3.2.1 ToniuHy TpyOHON peLleTkn S;, BbIMKUCIAKT NO popmyne (93) npu Ay = 0.

6.3.2.2 ToNWwWUHy NONYUUNUHAPUHECKOW 3aaHen CTEHKK S;4 onpegensior no FOCT P 52857.2, kak unnuxa-
puyeckoy obevanku, BHYTpEHHWUK BMaMeTp KOTOPOW paBeH By.

6.3.2.3 TonwuHy 60KOBOW CTEHKU 7, onpeaensioT no qopmyne (114).

6.3.3 Ycnoewe npo4HOCTH KpenneHus Tpyo B pelueTke:

min{[q)r: [9)s }2p (1- 7). (123)

KoachduumeHT N BuiMCNAIT N0 XK.2 nprnnoxeHua XK.
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flpunoxenne A
(obasarensHoe)

Onpegenexne Ko3a(pPpNUHMEHTOB N3IMEHEHUA ECTKOCTH Kq' n K, Ans annapatoB € KOMNEHCATOPOM

Ha KOXYXe, pacllUMpUTENeM Ha KOXyXe U KOMITeHCaTopOM Ha pactuMpurerne

A.1 KoabpuuneHt K, onpenensior Kak OTHOLUSHWE 0CEeBOro NepemeLleHnn komneHcaTopa (pacwmpnurensl) npu

OEeACTBAM PACTArMBAIOUIER CUNbI K OCEBOMY NEPEMELLIeHMIO KPaeB Kopnyca MexTpybHoro npoctpaHcTsa 6e3 koMneHca-
TOpa {(pacluMpuTens) 01 AeNCTBUAR TOW Xe CUIbl.

KoadhpnumeHT K, onpeaensioT Kak OTHOWEHWE DCEBOr0 NepeMeLenns KOMNeHcaTopa (paclunpuTens) Npy Aeu-

CTBUW BHYTPEHHEIO AABNEHWA K OCEeBOMY NepemMelgHUI0 KpaeB Kopnyca MeXTpybHOoro npocTpaHcTBa be3 KOMNEeHCaTo-
pa (paculvpurenn) oT ABNCTBUA TOFO Xe AaBNEHWUs,

KoachdbuuueHTl K, U K, [ANA annapatoB ¢ KOMNEHCATOPOM Ha paclumpuTene JonyckaeTca onpenensvb, Kak

CYMMbI COOTBETCTBYIOLWMX 4NN anNapatoB C KOMNEHCATOPOM i PACLUMPUTENEM.

MNpwn onpegeneHun KOIPPUNESHTOB Kq W K, He Yy4MTbiBaloT BNUsAHYE TPyGHOro nyyka w paBHOAEUCTBYHOLLYIO

BHYTPEHHETO AaBNEeHWs, AeUCTBYIOWYIO Ha Kpast Kopryca B 0CeBOM HanpaBneHnu.

Nnam.

rae

QT

28°

[lonyckaertcsa onpeaenate Ko M K, € NOMOLLIO YHUCMIEHHBIX METOAOB TEOPMW NNACTUH U 0BonoYex.

A.2 [1na annapaToB C KOMIIEHCATOPOM Ha KOXyxXe KO3MDULIKEHT b Ky n K, nonyckaetcs Bu4UCNATL NO hopMYy-

~ mak s
Ke="F — s A1
AT (A1)
2
* n(DEDM hdrcw)Eﬂsx
K =— . (A.2)
P 4 8/akK.,,
XecTtkocTb KOMNeHcaropa K ... cneayet onpenensth N0 HOPMaTURHBLIM  [OKYMEHTAM.
[ins HeHopManu3oBaHHbIX KOMIEHCATOPOB AONYCKAETCA BbIYUCNATL OCEBYIO XECTKOCTL No dopMyne
3
Eyom©
Kiow™ ™= 22 Avow. (A.3)
KOM ™ KOM
4 68Bcou 1+ Beow). )
KOM — 3 (A.
Cr (1 - Bmu)
o
BHDM o DKOM_‘ (AS)
KOM

Mapamerp xecTkoctu komnexcaropa C, onpegenatoT no rpacduky, NpuBeREHHOMY Ha pUCyHke 25, B 3aBUCUMOCTH

XI{QM — 4rb{_q_r!1_BI{GM A 6
dmm (1 h ﬁmm) ( - )
n
2,97r
YK{)M - KoM —
Jdmm ‘Smm [1 t ﬂh{lm } (A. T)
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PucyHok 25 — lMNapameTp xecTkocty koMmnedcaTopa C;

A.3 [lna annapartoB C paclumpuTenem Ha koxyxe npu 3, = 90° koathpuumeHt Kq HONyckaeTcs BbIYMCNATL NO

cbopmyne

(A.8)

a KohpuLneHT K; — no chopmyne

(A.9)

5, Dy

(A.10)
(A.11)

p
LA

_D
D1
E, 52

==

Kpac
220

A, — onpeaensaloT no Tabnuue A.1 B 3aBucumocTy ot .

me
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Tabnuua A.1-— KoadhduumeHTs! A,

B, 0,51 0,52 0,54 | 0,55 056 | 0,57 l 0,58
A | 234 26,0 32,3 359 | 40,1 44,8 50,0
| B | 059 | 060 ‘ 0,62 063 0,64 0,65 0,66
A, 56,0 62,7 100 113 128
B, 067 | 068 072 | 073 | 074
A, 145 164 281 324 ' 375
8, | o5 o076 | 0,80 | 0.81 0,82
A 436 509 096 | 1197 1451
B, [ o83 | o084 | 088 | 089 | 08
A, 1770 2190 5820 7770 10600
| . .

A.4 [ina annapaTtos ¢ pacwupuTeneM Ha Koxyxe npmn 15° < i S 60° koadipmumeHT K AonycKaeTcs BelYMCNATL NO

hbopmMmyne

s \
D,
al A,++ A — 1=08(1-8B,IL
p1 p2 * pJ-Pp
Ko = % .(__ )__ __ (A.12)
q ~ 7 -
a koappumeHT K ; — NO opmyne
O,

B+Bp.|— |3
: [ P “J; (A.13)

Ky =- ] -,

KoappuLmeHTh Ay, Aga By B, onpefensioTca no Tabnuue A.2 B 3asncumocTy oT fiy (CM. puCyHoK 3) 1 ﬁp.

Tathwnua A.2 — BcnoMorarenbHble X033 dPUUNEHTHI

S e .,

IS I A
| 15° 8,605

| ~30° 5,600
035 45> 5,939

| 80’ 9,698

e 150 8,462
30° 5,449

0,36 ‘ ) D ] 5‘:—7—:19
| 60" 9,438
15 8,235

0.37 | 3 | 5303

1 5 5624
60° 1 985

[ 15 | 8o

| 0,38 30" 5,160
45° | 5473

S - D BT

| 15° | 7,799
0,39 3o I_ 5,022

45° 5,327

| "—"_ 60° | 8698
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lpodormxeHue mabnuust A.2

By
0,40

0,41

42
4

g,
0,43
0,

44

L

0,45
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[podomxerue mabnuyst A.2

B

5

15°

roOCT P 52857.7—2007

30°

*

45°

60°

15°

30°

45°

60°

15°

30°

45°

60°

0,55

15°

30°

L

45°

60°

0,56

15°

30°

0,57

45°

60°

—

15°

30°

45°

60°

0,58

16°

30°

45°

60°

0,59

15°

30°

45°

60°

0,60

0,61

15°

30°

45"

60°

15°

30°

45°

60°

0,62

0.63

15°

30°

45°

60°

15°

30°

45

A

60°
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podonxerue mabnuybt A.2

F

| 0,65 - R G A

0,66 30 2,216

, 1

0,67

0,68 A5

0,69 =

0,70 TTREe

0,71

0,72 45°

0,73

T

0,74

0,75
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OxkoHyarue mabnuyst A.2

FOCT P 52857.7—2007

; BDT .Y | M2 B O
15° 2,273 0,240 -0,882 0,050
30° 1,464 1,057 1264 | 0219
45° | 1552 | 2865 -2,632 0593 |
60° 2,535 7,227 7,005 1,497 i
T 15 1 2185 0,241 0845 _ 0,047
077 30° 1,394 1,060 1,188 0,206
45° 1,479 2,873 ~2,482 0,557
o 60° 2,414 7,249 —6,595 1,406
i | ts° 1 2058 | 0242 0,807 0,044
0.78 30° 1,325 1,063 1,123 0,193
45° 1,406 2,882 2,337 0,522
i _ 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 8O 2,197 0489
~0° 2178 7,292 5,817 1,233
( 15° 1,848 0,243 0,732 0038
| 0.80 30° 1,190 1,070 ~(,998 0,168
45° 1,262 2899 | -2,060 0,456
L 60° 2,061 7,314 ~5,447 1,151
15° 1,745 0,244 0,694 0,036
081 30° 1,124 1,073 ~ —0,938 0,157
3 45° 1,192 | 2908 1,928 0,425
60° 1,947 7,336 -5,090 1,073
i - 15° 1,644 i 0,245 0656 | 0,033
082 30° 1,058 1,076 -0,879 0,146
45° 1,123 2,916 ~1,800 0,395
| | 60° 1,833 7357 | -4,743 0997 |
15° 1,543 0,245 0,619 0,031
! 0 83 o 3‘;); ) . 0'9_9_4__ ‘*WLD?Q —0,822 0,135
45° 1,054 2,925 1,676 |
- B 60° 1721 7,378 ~4,408 ]
150 ] 1,444 0,246 ~0,581 _
0.84 J__§_0" | 0,930 1,082 -0,766 0,125
; 45° 0,986 2,933 1,555 |
- . 80° | 1,611 7,399 4,084
15° 1,346 0,247 ~0,544
0.85 30° 0,867 1,085 0,710
45° | 0919 2,941 1,437 ]
60° 1,501 7,420 ~3,769 |
261558 295 34
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MpunoxeHue b
(obsizarenkHoe)

KoacbdmureHtol BnuaHua nepdopaumnmn Ha napamMerpbl TpybHOU peweTkn

b.1 Koagduument ocnabneHns TpyObHOW pelueTkh npn pacyeTe KoXyxoTpybuaTeiX TennoobmMmerHHoix annapatos ¢
HENOABUXHLIMW TPYDHLIMN pelleTKaMM U KOMMEHCATOPOM Ha KOXYyXe BbINMCNRIOT No dopmyne

%p=1-7" (5.1)

b.2 OhperTuBHBIA KO3DMULIMEHT OCNatneHnA @ Npy pacHeTe KOXYXoTpyBuaThiXx TennoobMeHHbIX annapaTos ¢
nnasaiolien ronocexoun, U-obpaszneimu Tpybamu 1 annaparos 8030YWHONO OXNaX4eHUs BoIMWCRAKT no dhopmyne

- (5.2)

rae de = dy— 25, — 4nA peletok ¢ TpybaMy, 3akpenneHHbiMy Ha BCIO TONLWHY PeLIETKH;

d. = dy~ s, — ANA peweToK ¢ TpyGaMu, 3akpennernHbiMN B HacTU TONLLWHLI PELUETKK,
de = dy — AnA CTanbHbIX PeweToK ¢ TpyGaMu U3 LUBETHLIX METANNOB;
de=d , — Ana nepopupoBaHHOU 3aaHEeN CTEHKW 8NNapaTosB BO3AYLLHOTO OXNaXAeHWA.
B.3 I{osc&buuuem XKECTKOCTH NephOPUPOBAHHON NNUTEI Y, B 3aBUCMMOCTH OT T npuBeAeH B Tabnnuye b.1.

Tabnuuya b.1— KoahpuumneHt xecTkOCTU NepdOpnpoBaHHON NNUTLI W,

. S
n, 0,6 0,65 075 | 0,8 085 |
l W, 0,3 0,51 059 | 0,68
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Npunnoxerive B
(obasarenbHoe)

BOrO COEAUHEHWA NPWY KMarnbe BbIYUCNAKOT No hoOPMynam.

29°

227

FOCT P 52857.7—2007

Onpepenernve Ko3hdULUMEHTOB CUCTEMBbI KOXXYX — peweTka, obevyanka — pnaHely Kamephbl
n KO3IpPUUMEHTA XECTKOCTU pNaHUeBOro coeguHeHus npu nirnbde

KosduhrumneHTbl CUCTeMbI KOXYX ~— pelueTka, obedanka — dnaHel kaMepbl U Ko3DULMEHT XKECTKOCTH (DNaHUe-

(B.1)

(B.2)

(B.3)

(B.4)

(B.5)

(B.6)

(B.7)

36
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MpunoxeHus I'
(obs3arenbHoe)

Koachhuuyunenrt 7,, Ty, T3, A 1 B, ucnonesyemsie B hopmynax 4Ns onpeaeneHnst CURN U MOMEHTOB
B 3NeMeHTaX KoXyXoTpybuaThix TennooOMeHHLIX annapaToB

KoadppuumenTel 7,, T,, T, &8 3a8UcumocTy 0T 0 M m,, NpueeneHss 8 Tabnuue N1, koathduumneHT A B 3aBUCUMOCTH
0T w v m, — 8 Tabnuue .2, koapduuneHT B B 3asnucKumMocTn ot w u ng — B Tabnuuye N3

Ta6nuua M1 —Kosthduuments 7y, T,, 7,

1,0 | 2,00 | 2,00 [ 206 [ 228 [ 279 [ 3,58 [ 4,50 | 5.39 6,19 [7.65 [ 9,08 | 10,5 [11,9 | 13,4 | 14,8
11 | 2,20 | 235 | 259 | 3,07 | 402551 | 7,39 | 944{116 | 162 | 21,6 | 28,1 356 | 44,3 | 543
1.2 | 240 [ 273 [ 3,21 4,04 | 561814 [115]155[198 [302 [434 | 60,0 [804 ] 105 | 134 ]
1,3 | 2,60 [ 314 | 3,92 | 522 | 7,64 | 11,6 [ 17,1 | 23,9/31,6 | 50,8 | 76,3 | 109 [151 | 202 | 263
1,4 | 2,80 | 3,50 | 4,74 6,65 | 10.2 | 16,0 | 24,4 | 35,0475 | 792 | 122 | 179 |251 | 341 | 450
15 | 3,00 | 407 | 567|835 (133|216 337493680 (116 |183 | 273 {387 | 529 | 703 |

Sonl— i e
L

_ -

204 |359[413(513]613 7171819 920 | 102
11 1 0,00 | 0,02 | 0,22 1,59 2 92 5.36 875 | 11,3 | 14 24 6
12 | 0,00 [ 002 | 024

2
206 3,68 124166 | 213 (267 | 325 | 39.0
13 m 0,02 | 0,27 | 1,01
14 .

1,0 | 0,00 { 0,02 |} 0,18

-
_"-J
B

16.0 350 | 442 | 53.4
000 | 003 | 030 1,14

559 | 678
0,00 | 003 | 032) 1281318597 916 124|158 | 232 ] 32,2 54 4 | 67.6

82,2

5,36 6,03 | 7,38 10,2 | 11,7 | 13, T 145 |

144 | 159
12,3 ‘140 157 | 17.4
Py EEE

. | | 1521170 | 188
| 1,08 3,85 | 5,26 14,3 [16,3 | 18,3
1.14 412 | 564 | 6.97

"__ i
o i

—A
—
)
—
N
fo o

154 (17,5 ' 196 | 21,7

—
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Tabnwnua 2 —KoadpdpuruyneHt A

FrOCT P 52857.7—2007

My b—— - - - -
B 0,5 1,0_ I 1,5 2,0 3.0 4.0 E.O
1,0 0,726 0,754 0,783 } 0,813 0,858 0,878 0,885
-0,9 0,656 0,683 0,712 l 0,740 0,781 0,797 0,802
0,8 0,586 0,613 0,641 0668 | 0705 | 0716 0,720
0,7 0,516 0543 | 0570 | 0596 | 0628 | 0636 | 0,637
0,8 0,446 0473 | 0500 | 0,524 0,551 0,555 0,554
0,5 0,376 0,403 | 0,429 0,451 0,474 0,471
-0,4 0,306 0,333 0,358 0,379 | 0,397 0,388
0,3 0,236 0,262 0,287 0,307 0,320 0,305
-0,2 0,166 | 0,192 ' 0,355 0,305 0,289
0,1 0,096 0,216 0,408 0,337 0,338
0 0,144 0,284 0,461 0,376 0,370 0,392
0,1 | 0,214 0353 | 0466 | 0,514 | 0420 [ 0,426 0,450
0.2 0,284 0,422 0,567 0,470 0,485 0,511
0,3 0,354 0,491 0,593 | 0,620 0,523 0546 | 0,575
04 0,424 0,559 | 0,657 0,672 | 0,580 0,610 0,641
0,5 0,494 | 0628 | 0,721 0,725 | 0,638 0,677 0,709
|08 0,564 0,697 0,785 0,778 0,701 0,745 | 0779
0,7 0,634 0766 | 0849 | 0831 0,765 0,814 0,851
0.8 0,834 0913 [ 0,884 0,830 0,885 0,923
0,9 0,903 0,977 0,937 0,896 0,956 0,997
10 0,972 1,041 | 0991 | 0,964 1,030 1,071
4,0 | 5,0 > 10 {
1,029
1,000 |
0971 |
0,944
0918 |
0,894
0,871
0,852
0,835 |
0,823
0,816
0,815

0,713

- 0,821

0,728

0,716 [ 0,733
0,718 0,738
0,721 0,743
0,723 0,748
0,726 0,754




(obazaTenbHoe)

NMpunoxere [
420 "C po 500 "C ponyckaercs onpeaenaTe [0,] no rpaduky, npueegeHHOMY Ha

OHHO-CTOUKKUX XPOMUCTbLIX CTaneu oT

pucyHke [1.1.

Onpegenexne anonyckaeMon aMnNNUTyAbl YCMOBHBLIX YRAPYrUuxX HanpaxeHun
npuv pabore Marepuana B YCNOBUAIX NON3Yy4YeCTN
MNpu TemMnepaType paccumTbiBaeMblX IEMEHTOB TENNCOBMEHHLIX annapaTos U3 HU3KONErMPOBAHHBIX U KOPPOIM-

FOCT P 52857.7—2007
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PucyHok [].1 — PacueTHble KpyBbIe yCTanocTh ANS HU3KONErMPOBaHHLIX U KOPPO3HOHHO
NPY ANUTENBLHOCTH HArpYXeHUs 2 . 10° y

10*22 3 5

10’2 3 s

10
[Ipy TemnepaTypax paccUUThIBAEMLIX 3N8MEHTOR U3 ayCTEeHUTHLIX ctanew ot 525 °C po 600 °C aonyckaercs

onpeaennaTb [G,] no rpaguky, NPUBEACHHOMY Ha pUCyHke [1.2.

u. 0N Mo O
-
1

4
-

-

T KT ) —
4 51 a1 N J |
NNy E B

IREN BE NN al
L s tfl
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il

10**2 3 5

230
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Harpyxexns 2 - 10° 4
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PucyHok [1.2 — PacyeTHbIe KpUBble YCTanoCTh XOpPO3NOHHO-CTO
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Ecnu temnepatypa paccMmarpuBaemMbix 3NEMEHTOB W3 YrNepoaUCcThLiX cTaney npessvitaer 380 °C, U3 HU3KONBrnpo-
BAHHDIX KOPPO3UOHMO-CTOMKUX XpoMucTiix ctaned — 500 °C 1 13 ayCcTeHnTHBIX cTanen — 600 °C, cneayer npw eLinon-
HEHUWU pacH{eTa INEMEHTOB TeNnNOODMEHHbLIX annapaTeB HA MaNOUWKNOBYH YCTanoCTe NPUHAMATL:

(0,4 =0,65 [}, (0.1)

rae [o] — aonyckaemoe Hanpsaxernne no FOCT P §2857.2 gna pacCyYUTLIBAEMOro aneMeHTa Npu pacqerHou Temnepa-
TYPE.

lMpunoxenune £
(cnpaBoyHoOe)

flonyckaeman Harpyaka Ha BanbLOBO4YHOE COEANHEHMNE TPYDObl C pelleTKoW

[Tpn oTcyTCTBUK BoNee TOMHBIX A3HHBbIX 4ONYCK3ETCH BbIMUCIATD 4ONYCKAEMYI0 HarpyaKy Ha BaribLIOBONHOC coeau-
HeHWe TpyDbl C peweTKkon No GopmMynam:
- ANA rnajko3lasanclloBaHHbIX TRyD:

[Nrp =051 8; (dy — ;) min 13‘%; 16 } min {{G]T: (5], }: (E.1)

- AnA Tpy D, 3asansyioaanibix B fAasb! NPY Hanwyiuyu OAHOM Naaa.

[N}p=06mns; (dT ST)min {[U]T: [a]p}, (E.2)

HO HE MEHee, YeM N TAKOro Xe COeAVHEHWs TNaaXxo3aBanbuUOBAHHbLIX TPYD;
- Ans Tpyd, 3asansioBanHbIX B Nasel ¢ A8yMA UnNu Bonee nazamu:

[Nlp =081, (d; - s;)min {[a];; (o], }. (E.3)
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[Tpunoxerue X
(o6n3arannHoe)

OnpepneneHne BCNOMOraTenbHhiX BENUiKH
ONA pacyeTra annapaTtoB BO3AYWHOro oxXnaxaeHus

X.1 FeomeTpuueckne XapakTeEpUCTHKN POLLBTKN

A.1.1 PacueTHbIl nonepevuHbii pasMep petseTky BHIUMCNAIT No hopMynam:
- ANA Kamep pasbeMHOM KOHCTPYKUUM (CM. pucyHku 16—18):

- ANR KaMep HepaIbeMHOR KOHCTpYKUMn 683 neperopofiok (CM. pucyHkn 20—22):

B, = B (PK.2)
- ANR KaMep HEePAILEMHON KOHCTPYKUWK C NEeperopoaKamu (CMm. pucywkm 23—24):

8, = max (b). (H.3)

XK.1.2 Pac4yeTHbli pasMep pelleTky B NPOAONLHOM HANPaBNEHUKU BLIYUCNAIDT NO GOPMYyNam:
- ANA KaMep pa3beMHON KOHCTPYKUWK (CM. pucyHKU 15—18):

- ANA KaMep Hepa3beMHOW KOHCTpyKuuu 6e3 neperopoaok (CM. pucyHku 20—24):

Lp = L. (M.5)
’K.1.3 PacueThyio luMpynHy nepdopvpoBaHHON 30HbBI PELLeTKN BhiYKUCNSIOT No hopMyne

B, =min {zty; B}, (?K.6)

Pucyro XK. 1 — Pacnonouenne oreepeini No BepLINHAM NDAMOYIONEHNKOB

rae &, — cM. pucyHkn XK, 1 n XK.2,

AAYE
\/\ /

AANNEN A WY A"

N\ \/\/ .g.

g,

PucyHok X.2 — Pacnonoxexne oTBEPCTUA NO BeplUMHaM TPeyronbHUKOB
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2. 1.4 OTHOCUTENBLHYIO LWKMPUHY DecTpybHOra Kpas BbiNMCNSIOT NO hopMyne

B, -5
Ap = B (K.7)
X.2 BenomoratensHble KoadhdhnuneHT el BRISHUCNRIDT NO OpMyNam.
R (dT — ST) Sy
VETTRL, (X.8)
2
n (d;-2s)
n_1 4 o r1 rz ' (}Kg)
roe {, — cM. pucyHkmn 2.1 v XK 2.
X.3 QonyckaeMan Harpy3ka Ha egnHULY nnowanu cevyeHus TpyoHoro ny4ka
X.3.1 [lonyckaemyio Harpy3ky v3 yCnosma NPoYHOCTU TPYD BLIMMCRKADT Na HopMyne:
d;~S; P
=vu[ 1 - L—L 1[0}
[q] ( Js. [u],J[ L (K.10)

X.3.2 flonyckaemyio Harpy3sky 13 yCnoBusi NPOYHOCTM KpenneHus Tpybbl B pelueTke Bei4ucnsaT No popMynam:
- ANA Pa3BanbUOBKK:

[N]
[91s = @ls1="F7 - (K.11)
- ANA NPUBAPKMW:
0. min{[c];: [0], nd? &
[q]s=[q]sz=———i ,:,2 ~pl . (0K.12)
- ANA pa3panbUoBky ¢ obBapKon:
[q]s =max{[qls2 +0,6{qs7 {q]s1}, (.13}

rae ¢, — Ko3hUUWEHT NPOYHOCTU LiBa NpUBapky TPyDb! K peweTke, onpefensemeiv no 5.2.7.5.
.4 Nnevu u3arndarLinx MOMEHTOB B KaMmepax (CM. PUCYHKN 15— 18) BLMUCNKIOT NO POpPMynam:

[, =0,5(B,—8,), (K.14)

I, =05 (8, - B,) OK.15)

30—1559 233 42
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Npunoxenne U
(obaaaTenbHoOe)

KoadhpuuueHTsl NOJATANBOCTA INEMEHTOB anNapaTtoB BO3AYLWHOIrO oXnamaeHuns

.1 Yrnoesie nofaTnUBOGCTU KPBILWKK OT AENCTBUS BHYTPBHHErO NarneHun U oT AercTausa BonTororo warnbarowero

MOMEHTA BhIMMCNS[IOT No dopMynam:
- OT AENCTBUS BRYTPEHHEro NarNEeRUs:

T“

e 3'1 3-1
83 S4A 1 S4A
yk =109 3{ 1+((P2 ‘PS)[ ) l1+'§ fp4+(tp5-(p5)(ssA :w"p)L2 ; .1)

ES4a S5A

[ - — By -

- OT nencTBna BoNTOBOro UarnbamLero MOMEHTA!

B (S A]S
=10,9 - + Aa,
QEKSEA Lp+5p) Ve (‘Ds (pﬁ} S5A ] 2 (1.2)

rae koappuuneHTH @, — s BLIYUCHAKCT N0 PopMynam:

_ R _jos5R H R

(p1-1+0,855% 12,55 +‘l:37080 g2’ (K.3)

H? o, HR: 4R

=88 _12 LB 4R
R T “B g 8 (M.4)

n ._12’_'33. Eﬁi_4fg_A
3 Bg BO BD ' (HS)
04 =1 -1.14%. (1.6)
H R
Ps “250 2'53. (N7
S
6=2 5 (1.8)
R o

B dopmynax (1.3), (U.4), (1.6}, (W1.7) ans kpbiwek N0 pUCyHKY 15 cneayeT noacrasnsaTh By

A, — k03 PULmneHT, onpenensiem bI'E! B 3aBUCMMOCTH OT L, / By UM, no rpacuky, npuseneHHOMY Ha pucyrke W.1,
A, — Ko3thhuLMEHT, onpeaensemMbid B 3aBUCUMOCTH OT L,/ By U n, no rpadmky, npriBeaeHHOMY Ha pucyHke W.2,

4 4
Saa ([ B4~ 5o J(Sﬁfﬂf1 (H+55A—5‘5A }[55.4]
=44 344 063) ZEA| +f = 0,63 24| | .
as T Lo (( 254 544, S4A S44 (.5)

— K03 numeHT, sbidncnsaembin no cpopmyne (106).
M'E Yrnoabie NOAaTNUBOCTU PELIeTKW OT NeUCTBUR BHYTPEHHErD AaBneHua U 6onToBoro marnbaiowero MoOMeHTa
BLIYUCNRIOT NO POopMynam
- OT 1eUCTBUA BHYTPEHHErO NaBNEHUA;

\3

yt =023 53 A (21;1 + A )['—91—'5-* +17(w 0:.1+4a2)'
p Ep81,q PLE¥P TPl 834, P . (1.10)
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- aT pehcTenna BonToROro nIrnbanwero MoMeHTa:

r. -

BT
A +B¢J)L2?L'°(SM

rae oy — KO3(PMOUUNEHT, oNpeaensemMsin B 3aBucMOCTI 0T 1 NO rpadiuky, NPUBEASRHOMY Ha pucyHke .3,
o, — KO3IPPUUWEHT, onpeaeniemMbid B 3aBUCUMOCTU OT @ 110 rpacrky, NpUBEJEHHOMY Ha pUcyHxe N.4.
0,26 10,5 |0,75

05 075
M2

y¥ =2

(M.11)

I
i

I
l\lll

\

|

-

AN

N
AR

A\ )
AN

0,3

:/A;,/Ar ‘vé‘ ; , ,
f///////A . 0,2 %@? -
| . "

0.02 3,5

_
L EDWANA

0,01 5 6 7 LyB, 4 5 6 7 Ly/Bg
PucyHok W.1 — Mpadmk koaprumenta A, PucyHok .2 — Mpadvk koadpcmumenta A,
U.-l 0'-2
2.0 0,40
1.9 0,35
1,8 0,32
1,7 0,28
1,6 0,24
13 04 12 20 28 © 020 04 12 20 28 @
PucyHok .3 — Mpaduk PrcyHok .4 — [Npaguk
xoachpuimenTa a, KOIPPULUMEHTD ()

Ay Wo 0 — KOIMPHULMENTHI, BLIMMCIAGMBIE NO chopmynam (XK.5), (95) u (103).

1.3 NHenHyo noaaTimeocTL Wwinunek (6onros) y,, onpefenstor no FTOCT P 52857.4.
.4 JInHe#AHy noAaTNMBOCTE NPOKNAAKK BbIYMCNAT No ¢opmyne

Ya=—"7 i —
n 2En(Lp+Bp)bn. (1.12)
V.5 Koathduuvent noqatnvsocTh NaHUEBOr0o CoOSqUHEHU KPbilLiKKM U PELLIETKY BLIMUCNAIOT NO dopmyne
PP
YxtYy
yﬁ+(y’t:’+y“£)f"}+ 5
SRR 1 - n.13
o= M, M2 (v1.13}
y5+}’n+(Yx Ty p)‘l‘l
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Npunoxeruse K
(chpaBovHO®)

PacyeTHbIe 3@aBUCUMOCTHU ANA OCNpeaeneHns BenuinH,
npueeaeHHbIX B Tabnuyax n Ha rpagpukax

713,

WU _'nT '
P, =W [her? w +bei‘w +—(£ (ber" w beiw ~bei’wber m) ;

Te (0
&, =-.?.(-‘-’-(ber wber’ w +beiw bei’m}

o

I (ber" 2w +bei mm):

[
A= 0_’-_91 {ﬂ () bei’’ x — f5 (m)ber”x+ m A (ber"m ber’/x +bei’w bei”x)}:

@

-2 91 {nB [ﬁ(m)bei”x ~ fr(w)ber’'x|+ber'wber’ x +bei'w bei”x}.

e Te == (w) bei' Hﬁ(m)ber’m;

ﬁ(m)—gz-ber W +betw;

5 (m)=9-'1beu w —ber w;

X — BeNuIKHa, NpuHapnexaujan oTpesky x € [0, w] npu w <3 unuotpeaky xe [0, (n - 3)] npuw > 3, suibupacmasn
TakuM obpaaom, 4Ttobet XoadduumeHT A Ny B coOTBETCTESHHO NpUHUMan MakCUuManbHoe 3HauveHue
ber”, bef, ber’, bei, ber, bei — cpyHrUMM Beccens.

1

¢T=W;

1—cosr
oy

_#s{t1-5i)
(1-82) -ap21n,

Ap =9,2 npu ﬁPSO,Q:

A~ —128 [1-%(1-ﬂp)+%(1—ﬁp)2—%(1-ﬁp)a npu B> 0,9,

b |

)
Bop= 1,06 oy - 4 -lz-—‘l. (0,30034 %+".,5.sin2 &g-0.5c052%+5m4 ﬂ.b) \
sinfg COS Bo Bp Bp )
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. 2n
892:9,965 sin ;BO ]2 __1}
B
(cosBy)2 \Pp

chw+cosw
sho+sing '

e =0

> mz Eh(i}”Siﬁm‘
M™ 4 shw+sinw'

A4=0,0206 [—IE%JB ¥ 1

Ao :0.406-5'i ))

ot = {0 thon 1) tha, Jsin=>-

[am -—(am tho, +1)th am] X

X;r m[am—(amy:nam—ﬂtham] 1 Sin

2+m[ctn = (0t thot, ~ tha, |

nm

B mai3,s.. m2{20mmyam (e thoy, =1)thap,]|

m'JT.EQ
roe Ug, = 20, ;

_Yo-YoYi-4- VY,

T wpvvd)

AR i

ot(nv-vg

rae Y, = ch w cos w;

}@:%(chmsinw+shmcas w);

Ya =~%— shw sinw;

Ys =-;|1-(ch @ sinw-shwcosw).
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YAK 66.023:006.354 OKC 71.120 ROY. OKN 36 1500
75.200

Kniouesble cnosa: cocynsk v annaparkl, TennoobMeHHUKNY, annapaTthl BO3AYLUHOMO OXNaXaeHUsi, HOPMb! U METO-
Abl pac4HeTa Ha NPoYHoCTL
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