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2 ¥YTBEP#/IEH W BBEAEH B AEMCTBHE MNocravonrtennem locctangapra Poccun oT 6 Mas
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FTOCYIAPCTBEHHBH CTAHAAPT POCCHHCKONW GENEPAILHH

Cocyas B anmmapars
ANNAPATE KOJIOHHOIO THILA
Hopsit 0 METOOM PACYETA HA NPOIHOCTE

Vessels and appartus. Apparatus of column type.
Morms and methods of steength calcubstion

Jara seeseana 2000—01—01

1 ObaacTs NpHMEeHEHHA

Hacroswmi cranaapT yeTaHarIMBieT MeTod pacteTd Ha NpouHOCTE annapaTon KOmoHHoTo THTE,
paloTaUIHY 104 JeHCTEHEM BHYTPEHHSIO HIDLTOUHOID MR HAPYEHOTO JaReHHA, CODCTREHHOTD Beca,
HArMGAKUIHY MOMEHTOR OT DETPOREIX HATPYIOK MM cellcMMueckiy BOsAeHCTRHN, 4 Takse Marndaioin
MOMEHTON, BOIHHKAKGUEIHY OT JeHCTEHA IKCUEHTPUMECKH NMPHAOEEHNHLIY BECOBLIX HATPYION.

2 HopmaTHEHBIE CCHIIKH

B HacToames CTAHIARTE HCIWIEIOBAHE CCLUTEH HA CNeIyinUiHe CTAIapTL

FOCT 1424989 Coovabl 0 annapatia. Hopabl 1 MeToobl pactueTa Ha NPoYHOCTE

FMOCT P312753<99 Cocyir W anmapatel. HOpail B MeTOOL pacyera Ha TpouHoCTE, Onpeneneiiie
PACHETHBRIX YCHIHH 1A annapaTol KOAOHHOTO THMA OT BETPOLLIX HATPYIOK W CelCMHUYeCKHN BOIagi-
CTBHH

3 PacueTHhie COMeHHANA

3.1 [lpH pacueTe anmapaTa MPOBeRaT CASIVIOUIHE CEMerHMa:

- TIOMEPEYHOE CeYEHHE KOPNYCa B MECTE NPHCOEIHHEHHA onopHoil obDevaiku (cevenne H—8,
PHCYHOE 1), A Tak#e 1058 annapama NepesMe o Ce4eHME — NoNepeyHBE CEMeHH KOPIIVCa, NnepeMeHiLIe
Mo THAMETPY W HAM TOMTnIiMHeE;

- NonepeqHos cevedHe onopHoi obewalikn B MeCTe NPHCOCIHHEHHA K KOPIyey {cedermMe =T,
PHCYHOK 2):

= MOTEPEYHe CedeHBE OMopHol obeuaikn B MeCcTax PacnomoseHHa OTBepcTHil (cevempe A—J,
PHCYHOR 1))

= OOOepetHoe CedeHie onopHod obeualky B MECTE NPHCOSIHHEHMA HIAHErD ONOPHOND Kolbla
{cewenne £—F£, pucydor 2),

Hapanne odmunaisnoe
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A

Pucynox | — Pacserible CoueHns Koy
ANNAPETL

A} EHTEHIPHYECKLA B] kOHHYTCKIN

Pucynor 2 — Pacuersuie coucHrA onopaoil odedaiikn

3.2 ¥enopame obOINAMEHHA B PASMEDHOCTL DETHUHH, YEATAHHLIX B CTAMIAPTE, MNPHESICHL B
MPHIGHe I HH A
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4 PacuerHnbie HATPYIKH

4.1 PacueTHwe NaBHeEHS

PacyeTHie amie A B pAGOUHY YCIOBHAX #), | B VCAOBHAY MCIMTANM p, yeTadaminsmoT no FOCT
142449,

4.2 Harpyiks or coblCTREHROTD BECA

[Npy pacyeTe Q0K HL GRETL VYMTEHL BECOBLE HATPYIKH:

{r) = BEC B padOYMX VCIOEHAX, BENIOYAR BEC ODCIYAMBIIONMY UIOIMAIOK, HIWEALEHH, BHYTPEHHHX
yoTpofcTe, pabouel cpentl;

i, = BEC NPY THIPOMCTILITAHAN, BRIOUAA Bec HUAKOCTH, IaMoIHAInLEH annapar;

{3, = MAKCHMATLHEN BEC ANMAPATa B YCAOBHAX MOHTLKA;

fi, — MHHHAMATEHLIE Dec aNOapaTa B YeIDBHAX MOHTIKA NOCIE VETAHOBKH B BEPTHKAILHOE NONGHeHHE.

4.3 Pacuetnbie HITAOMIGIIHE MOMEHTH

Mps pacyeTe IOTHHAL GLITE YYTEHE HITHGAIOWIME MOMEHTLL

M, = MAKCHMAALHEIR HIrHGaR0UIHE MOMENT OF NEHCTEHA IRCUEHTRHUYECKHN BECOBLIX HAIPYIOK, B
TOM WML OT APHCOSIMHASMEN TPYOOTIpOROA0E W Op.;

M, = WIrHGa0WHE MOMEHT OT DHCTRHA BETPOLLIN HaTPyI0K, onpefendesull ne DOCT P 31273
ATA TPEX PACUETHRIX YCIOBHH annapata, 3 HMeHHD!

M, Ang paboudx yenoBad mpi Harpyske o),

M, ana yeaondit HENBMTAHHA NpH Harpyske o,

M. s venonsll MoHTa®a TpH Harpyake !

My, — HITHOAILHA MOMEHT OT ceflicMMYeckiy BostefcTonil, onpenenseselit no FOCT P 51273 wa
NEYVY DACHeTHRY VCIOBHE annapara®, a HMedno:

M, nma paBosux yenonuil npu warpyake G

My, s yenoBHiE MOHTAK NpH Barpyake O,

4 4 CHerosse RATPYIEH

[Mpy pacyere annapaTa KOIOHHOTG THIA CHETOBLIE HATPYIKH HE YUHTRIBAKOT.

4.5 Temneparypilble HACPYIKH

[Tpd ATy B 2eMeHTIY KOHCTPYELHN AnnapaTtsa, BEEONMas erd ofopHble YacTH, JHATHTeIHLIX
TEMITEPATYPHBIX NEPeNaios CAeayeT IoroiHHTEALHG ONPeIeldaTs TEMNEPATVPHEIE HAMPHES HHS .

TemnepaTypHbie HAMPAXCHUA QIIPEEeTA0T CIeUHATLHEME METOIAMH PACYETA.

Pazmax NpUBeIeHE Y HANPAKESHHN, PABMBIA CYMMe BCeX O2HCTBYIOUWINY HATPSAHSHHH (BRIOER
TEMOEPATYPHLE ), OMPEIETEHHLIY YTIPVIHM PACUETOM, TONEeH VIOEISTROPATE YCI0RIID

- R
o zmin{|25 - 2= (R 2R, (1)

FOE F == PadMaX IMPHECIEHHEX HATIPAREHHA B PACCMATRHEIEMOM 2IEMEHTE,

£, = MHHHMATEHOS IHAYEHHE NPEIend TEKVUSCTH A8 MATEPHATL PAccMATPULAS MOTG WIEMEHTA TIPH
pacaeTHo TeMneparype no NOCT 14249:
R, = MHHHMANLHOE IHAYEHHE BPEMEHHOND COTIPOTHENENHA 004 MATEPHALA PACCMATPHEIEMOID J0E-
MEHTA NpH pacueTHOl Texneparype no FOCT 14249,
4.6 MecTHLIE HAPYIKH
PacyeT 10KAALHEIX HANPAKEHHH B 20eMenTay annapara oT JeicTEHA MECTHLEY HAPYIOK, BliLinae-
MEIY NPHCOEIHHAEMEME TPYOONPOBOIAMH, TIOIWATKAMH, KPOHIETelHavMi W T. 4. (cedeina A—A, b—5b,
PHCYHOE 1), NPOoHIBOIET 10 HOPMITHEHOH JOKYMEHTAIIHE, YTEEREISHHOH B VCTAHOLTIEHHOM MOpPHIKe,
4.7 PacueTHas TEMNEpATYpa
PacueTHyio TeMneparypy veTadammnewoT mo DOCT 14249,
PacueTuvio TeMnepaTypy LA VCIOBHRA MCIETAHMA H MOHTAHA NRpHHAMAKT papdoil 20 "C.

5 Coueranne HATPYIOK

Annapar HeodoaHMO PACCYHTEBATE [UIA TPEX PacHeTHEIN YCAOBKIA:
- pabodee YCIOBHE,

= VCIAOBHE MCITETANRA;

- YCAOBHE MOMTANA,

+ MH. CIPEACTTRNT E7H anniapard, YCTAHARHBACMOID B Fh-'.li“'IH!! C CERCMMMHOCTREI 7w Goaee Buaios.
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CoveTaHne Harpysok Q108 9THX YCIoesu i npueegero & tabauoe 1.

TaGawmna | — CoveTaHne HArpy0x
Pacuetnoe Ocenpe cxnmManiee Pacwetrsiit nermfamum i
Veaonns ZABITHHE P, verane F sonezntr M,
W a derefou’) H (xrch H-mam (k1T-cm)
Pabouce yoionsne - F, =1 M, = M, +M
Hna ceficymmeckny paioHon
TP HHHMEETT DOTRLICE 13 ABYY
FHIAMEHHITL
M, = My +M,,
M= Mg+ My,
MoenoBHe HCNBTIHIS I F= 0, M, = M. +06M,,
Yonorme MoHTLED 1} F,=0, M, = Mg,+M,
- Tnn ceficamyuecknx paionon
Mo SHECPHBIX [P HMMRET BOIBLIeS b3 ARYX
Bovmon £ = (7 THAYCHMIT:
.H.L = 'HI.'I-I-'MM-
JH_;_ = M._,;.-I-.H,.".

6 Kopnyc annapara

f.1 CreHka annapaTta J0M&Ha GLITE TPOBEPEHA HA MPOYHOCTE W VCTOHY HEOCTE.

Npopepky NpoYHOCTH CIETYET MPOROLNTE 108 paboduere yoaoong (F= F M= M p= p )1 yononns
monTawa (F= F, M= M, p= 0.

INpopepry ¥CTORMHBOCTH CASOYET NPOBOINTE AnH pabouero vonows (F= F, M= M, p=pn
YCAORWA Henumanus (F= F, M= M, p=p).

[Mpopepky NPOMHOCTH B VCTOHYHBOCTH 218 KOPOYCE NPOBOIAT B CEUEHHAN, VEATAHHLIX B paigene 3.
PacdeTusle Harpyvake & o garubaowne MoMedTel M npaaasmanT oo tadauae 1.

6.2 IlpoRepka NpOMHOCTH

.21 NpoooasHse HanpaaeHu o, CHEOVET PACCMUTEIBATL:

= Ha HABETPEHHOH cTopoHe No {opMyie

p(D+3) F 404 (2)
I T T * n s -e)’

- M OOIBSTPEHHON CTOpoHE Mo (opMye

pild+s F - 40 i3
2T dr—- mZDE-&) m D {x-r)

6.2.2 Koabliense HANPAMEHHA O, CIeqveT PacCYHTRIEITEL o dopsyie

_p|ﬂ+s] i)

LT

0.2.3 DEBMBUIEHTHEE HANPAESHMS o, CNCIYeT PACCYMTRIBATE:
- B HABETPEHHON cTopode no dopwyie

| -
Gg =VNO, =0, a9, +0;; (3]

- Hi ROABETPeHHOH cTopoe no dopmyie

Y I .l
Gpa = NG =0, 0 +0 . (6

b6.2.4 VenoRHa mpodMHocTH COSIVeT NposepiTh:
- Ha HaBeTpeHHol cTopoie no @opyyne

max {jo, |: ot <ol ¢ i
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- Ha DOABETPEHHON cTopoHe N0 qropsMyie
max {lo [ ot =lol @, (&)

rig o], — BONYCEASMOE HAMPAKEHHE JUTH MATEPHLTD KOPOyca annapaTa MpH pacseTHON TeMneparype mo
T 14249,

= KOMPMUUHEHT NPOMHOCTH chapHoro wies o [OCT 14249,

B choyuae, worma o, 0/H0H o CHHMAIOMINE HATDPSMEHHA; 3HAYeHHe ¢ B popuaynax (7) 1 (8)
MPHEHMAKT papikis 10

6.3 Ilposepsa yCTOHUHBOCTH

b3 1 Anpapams, padomaiigie o gRyYRpesnis aihimoansey dogienyes ol Ger daetenis

Mposepky yeTofuHBOCTH 408 pabouix yCuopHil B YCIOoBMI HCNBITAHKEA CASAYeT MPOBEOAHTE IO

ipropyae
ﬁ-T r -rg.f-s 1.0, )
roe Fu M npanusaeT no tabauoe 1, a |F] w [M ] onperensior no DOCT 14249
B.3.2 Annapmman, pOOmR QRGNS B0 REEVICHBN Daeieines
[NpoBepry vCTORYHBOCTH JL1A pabOYHX YCI0BMEA CclelyeT NpoBoduTR Mo fopsyne
Ly

F A
ﬁm —EF*H].
el:II- .I-ll L

ree p, F, M opundsaot no rabnaue 1 g [pf, | F] [ M] onpeaensioTr no FOCT 14249
[Mpoepepry YCTOHYHBOCTH 08 YCIOEMH MCNBTAHMA CASIVET NPOBOINTE B COOTRETCTEHN C Tpehona-
HuAMnE b3 L

7 Onopuas obeuaiika

7.1 Onopayio obeuailky nponepaIoT HA OPOYHOCTE M YCTOHYUHBOCTE I8 paboMers YyeAORE H VCIOB S
HCTILITAH M.

[Mpopepey NPOUMOGCTH H YCTOHYHMBOCTH NPOBOAAT B cedeHuux J—0, F—FE =1, vEatanuux n
pazgene 3, no dopyyaas (23—=(9). PacuerTHble HarpyIEn F 1 HIrndaouMe MoMeHTE M NpHHEMaT
o Tabauue 1.

7.2 Mposepky OPOUHOCTH CHARHOND WAL, CORTHHAIDLIENS KOPNVE annapaTa ¢ onopuoil odevalikoi
(ceugHMe f—1, pHCYHOR 2}, CHeIveT NMPpoBoaHTE 0o opuyne

I [4M . . . (11
=D a| D, + F ]EIF,H min {ja], el 1,
rae [ef, = DIoMYyCKAaeMoE HANPAEEHE 400 MaTepHala onoprol ofeuaiikn npy pacMeTHol TeMneparype

no NOCT 14249,
7.3 lNposepxy veToluHBoOCTH ONoproil obedafiky B soHe oTeepeTHil {cevenwue J—:4. pucyvHor 1)
CAEAyeT TIPOBOIMTE Mo (opayie

F M+ Fe D, (12)
< 1,0,
] ! i, [M]

roe | Fl. | M| onpereasior no FOCT 14249;
s iy, 0y — KOWWBHUIHEHTE, ONPeleifeMBle COOTRETCTBEHHO 0 (hopayaam:

A £W ¥ {(13)

Dm0’ "idig-o’ %D,

Py = T Dlis-o TS

roe A, W, ¥, — CcoOTRETCTREHIO MAOUIANL, HAMMEHLIWT MOMEHT CONPOTHENENWA W KOOPIHHATA LEHTA
TAXECTH Haubolee ocnalIeHOro [IONEpeyHOr0 CENeHnA.

Mpuwmessnne— Oeepoms auaverpom mewee 004 0, npr pacuere no gopuaynas (12) 0 (13) we
VTR,
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8 DaemedTs OnOPHONO ¥iaAa

8.1 Pacuer anemedToOn ONOPHOrO ¥iIa {PUCYHOK 3} chedveT NpOBoINTE 408 pafodero yCloBHA W
YCIOBHA MCNBITAHMHA.
PacyeTHie varpvikd F 1 varudaoinme MoxMenTsl W oprrasant no tadauoe 1 gas cedenua E—FE

b
e s
b_‘ = Sy
i)
b b
by
Py
l"-'-r.-'-‘_'_‘_\_\-\-“\-\ “
B j = 55 \
w
&
= b 1=
a
Yy
ol e
3
'h'i & [E‘
e
& bx
. I

Pucynok 3 — Onoprsii yeea
B.2 Tomumamy HHAEHEID ONOpHOTe KOALLA §, CARIYET ONPEIeiATh no opayie

{14y

rue y, - KodfupHouedT no pucyiky 4 umn opayne

{I3)

[
I+ 1,81 .|'."_

5]

L = el

b+ 2,07 !
M Y

||, — ODonyCKaemoe HANPAXEHHE A MATepHana ONOPHOMG Y314 APH pactueTHO Temmepatype no
FOCT 14249,
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X
.a
ne
-F |
”: — \x
LT
a
-

) 0z oA oA oA 10 12 by

Fueyrok 4 — Eoodupmmenr g,

B.3 LUnpuAy smH*Iere o0opHOTO KONLUA § ONOpel annapaia, YCTAHARTHBAEMOro Ha OeToHHOM
dvHIAMEHTE, CIEIVET ONPelenaTh Mo dopayne
M (16}
P T
' ol

rae (o], — Hanpikenwe GeTOMA Ha CHATHE, ONPEIEIAEMOS B 3ABHCHMOCTH OT Mapki DeToHa mo cTpo-
HTEILHEIM HORMAM.
B4 Tomuuey mepxiers onopHOTo KOALUA § CcAeayveT onpelensTh no dopsyne

[]
A o 17
A J"+c: [,3s (7
|ﬁt.‘l,

Ey 2 max ¥,

a s
i
rae A, — Iouan NonepedHoro cedeliia ankepHoro GoaTa no sHYTPEHHeMY THAMETPY DI
Iy = KoadubHUMENT MO pUCVIEY 5 HAW dopayme

(1¥)
I['.I'IE = NONVCEKACMOS HaIPKeHHEe 118 MATEPHLTa AHECDHBEX DONITOR 110 MPHIEEE HHIO b.
s
W] | iy
, [z
e e —
= . ___"'--""'"-..."""h.._‘h; oA
= e =
o4 b
a2
62 42 b4 OF OF O DA B9 10uRy,
Preyrnor 5 — Koadufuumesr
1
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TTpe AT MM YCHAH B0 IUTACTHIE] TOALWHHGH £, DPUBAPEHHON K BepXHeMy OTIORHOMY KoLy,
PRCYET CRENVET NPOROIUTL mo hopayie

A 1%
(55 + 55} 2 ¥a %3 ﬂ* c, ()

rae j — Ko3fupHIHe T Mo pUCVHEY & Wi gopMyne

b, (s} (20}
LET A b
I3
14
oA yd
r
P
o 08 A
Mx -, _..-'"f-""f
—
u:_l e
a2 e aa 08 10 aylny

Pueyrok 6 — Koadufinpmesr x

8.5 Tonupongy pedpa £, OOPEIETAKT Mo opMyIE

&y & IWAX .

Alsly " {21)

{ 20} — gas onopHoro yila gcnonHennid 1 ou 3 (pHeyHok 3)

= L~ fas onopHore yaa HenomHens 2 (preyios 3).

b,
Pedpa KOHCTPYELHA © COOTHOLIEH HEM ? > 20 HeobXoauMo NPOBERATE HA YCTOHUHBOCTL.

q
8.6 [Npopepsy NRPOYHOCTH ONOPHOH oDeYaikd B 30HE BEPXHErD OMOPHOID KoL CHeIVeT NpoRo-
OHTE Do hapayne

G A ol e {22
_{5'}_ Tk = 1.5 |a], .

e ¥y — KOMPHUIHEHT Mo pUcYHKY T MR dopMyiad:

N N e N L e {23)
ty = ~0,024% In -Im - In W + 2 628 + Ko —1_}”.'__“ —!"r
X { 0, npw N<104
— 0,002 I {10+ M), npa N=10%;
b = by = LA OHOPHOED YA HONOTHEHHA 2 {pUcyHok 31
4 (i) — AN ONOPHOND ¥ANA HCNOAHEHHWA 3 {PHCYHOE 3).
8
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Hyseneme Ne | FOCT P 5127499 Cocyiel B annapiTel. ANNApaTe Koaon-
noro THoA. HOpME M METOAL! PacueTa HL NPOTHOCTE
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